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Su-S1 REPORT OF THE NLA TASK FORCE ON STATIN
SAFETY

Su-S1:1 THE LIVER AND STATIN SAFETY

J.M. McKenney. Virginia Commonwealth University, Richmond, VA, USA

Asymptomatic elevations in ALT or AST liver enzymes >3 times ULN are
seen with all statins. Elevations of this magnitude are seen in <1% of patients
receiving initial and intermediate doses and 2 to 3% of patients receiving
80 mg. These elevations are related to the dose of the statin but not to the
LDL-cholesterol reduction. An elevation of ALT and/or AST > 3 times ULN
is most often transient and will resolve spontaneously in 70% of cases even
if the statin and dose are continued unchanged. With a definition of ALT or
AST > 3 times UNL on 2 consecutive occasions, the number of patients with
a significant elevation drops from 300 per 100,000 person-years to 110 per
100,000 person-years. Reduction in the dose or withdrawal of the statin results
in a return of the elevated enzyme levels to normal without adverse sequela.

The most relevant question with regard to the liver and statin safety is
whether statins cause serious liver dysfunction or failure. A handful of case
reports have been published which describe liver failure in patients receiving
statin therapy, but a causal relationship cannot be established. In the FDA AY-
ERS database through 1999, there are 30 cases of liver failure in statin-taking
individuals for a reporting rate of 1 case per million statin prescriptions. The
Merck SAES database included 22 cases of liver failure in patients taking
lovastatin for a rate of 1 case per 1.14 million people. This rate of liver failure
is about the same as in a population not receiving statin therapy. One of the
51,741 patients who underwent liver transplantation between 1990 and 2002
was taking a marketed statin.

These data support the conclusion that either there is no relationship
between stain therapy and liver failure or idiosyncratic reactions resulting in
liver failure may occur very rarely in patients taking statin therapy. In either
case, the routine monitoring of liver enzyme levels may not identify these
patients and is not supported by the evidence (table).

Table. Recommendations regarding the liver and statin safety

1. Until there is a change in the FDA approved prescribing information for statins, it is
appropriate to continue to measure transaminase levels before starting therapy, 12 weeks
after initiating therapy, after a dose increase, and periodically thereafter. However, routine
monitoring of liver function tests is not supported by the available evidence and the current
recommendation for monitoring needs to be reconsidered by the FDA and manufacturers.

2. The clinician should be alert to patient reports of jaundice, malaise, fatigue, lethargy,
and related symptoms in patients taking statin therapy as a signal of potential hepato-
toxicity. Evidence for hepatotoxicity includes jaundice, hepatomegaly, increased indi-
rect bilirubin level and elevated prothrombin time (rather than simple elevations in liver
transaminase levels).

3. Should the clinician identify objective evidence of significant liver injury in a patient
receiving a statin, the statin should be discontinued. The etiology should be sought and, if
indicated, the patient referred to a gastroenterologist or hepatologist

4. If an isolated asymptomatic transaminase level is found to be elevated 1-3 times the
ULN, there is no need to discontinue the statin.

5. If an isolated asymptomatic transaminase level is found to exceed 3 times ULN during
a routine evaluation of a patient administering a statin, the test should be repeated and,
if still elevated, other etiologies should be ruled out. Consideration should be given to
continuing the statin, reducing its dose, or discontinuing it based on clinical judgment.
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Su-S1:2 THE NEUROLOGICAL SYSTEM AND STATIN SAFETY

J.R. Guyton. Duke University Medical Center, Durham, NC, USA

The occurrence of peripheral neuropathy in patients taking a statin is rare
[3]. A causal relationship is not supported by the Heart Protection Study, in

which 11 cases of peripheral neuropathy are recorded in patients receiving
simvastatin and in 8 patients receiving placebo [2]. Another large randomized,
placebo-controlled trial, PROSPER, reported no evidence of peripheral neu-
ropathy with pravastatin therapy [1]. Case control and cohort studies present
conflicting findings, but a meta-analysis of four cohort studies yielded an odds
ratio of 1.8 (95% CI 1.1 to 3.0, p=0.001) favoring a relationship between statin
use and peripheral neuropathy [2]. The association is also supported by 16
case reports of peripheral neuropathy in patients taking statins; symptoms of
peripheral neuropathy generally appeared within 2 months of the initiation of
statin therapy and dissipated after withdrawal of the statin [1].

The conclusion from these data is that the potential risk of peripheral
neuropathy and statin therapy is very small. If a systematic evaluation of
a symptomatic patient on statin therapy supports a diagnosis of peripheral
neuropathy with no other identified cause, it would be appropriate to with-
draw the statin (de-challenge), and if symptoms resolve, with the patient’s
permission, to restart therapy with another statin (re-challenge) [3]. The goal
is to provide the patient with the benefits of statin therapy, but without adverse
consequences, if at all possible.

Regarding dementia and cognitive impairment, there is almost no evidence
to supporting a link with statin therapy. In fact, statins may actually improve
cognition [3]. The Heart Protection Study found no difference in the rate of
cognitive impairment in patients receiving simvastatin versus placebo [1,2,3].
Similarly, the PROSPER study of patients 70 to 82 years of age reported
no difference between placebo and pravastatin therapy [1,2,3]. One small
proof-of-concept randomized, placebo controlled clinical trial in patients with
mild to moderate Alzheimer’s Disease found that atorvastatin-treated patients
actually showed improvement in cognition compared to placebo-treated pa-
tients [1,3]. Only a handful of case reports suggest worsening of cognition
with statin therapy. While these might be idiosyncratic reactions, the existence
of such reactions is not supported by evidence from randomized clinical trials
and cohort studies.

Table. Recommendations for health professionals regarding neurological disorders and
statin therapy

1. Specific or routine neurologic monitoring of patients administered statin therapy for
neurological changes indicative of peripheral neuropathy or impaired cognition is not
recommended.

2. Patients experiencing peripheral neuropathy or impaired cognition while receiving a
statin should undergo a thorough neurological evaluation.

3. If another etiology of the neurologic symptoms is not identified, it is appropriate to
withdraw statin therapy for a period of time to establish whether an apparent association
with statin therapy exists. To rule out reversible peripheral neuropathies, statin therapy
should be withdrawn for 3 to 6 months. To rule out impaired cognition, withdrawal for 1
to 3 months is warrented.

4. If the patient’s symptoms improves while off of statin therapy, a presumptive diagno-
sis of peripheral neuropathy or impaired cognition associated with statin therapy might
be made. However, because of the proven benefit of statin therapy, re-initiation of statin,
therapy should be considered.

5. However, if the patient’s neurological symptoms do not improve after statin therapy
has been withdrawn for the specified period, statin therapy should be restarted based on a
risk-benefit analysis.
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Su-S1:3 THE KIDNEY AND STATIN SAFETY

M.H. Davidson. Preventive Cardiology, Rush University, Chicago, IL, USA

In the absence of rhabdomyolysis, acute renal failure or insufficiency does not
appear to be caused by statin therapy. While case reports of renal failure (RF)
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have been reported in patients receiving statin therapy, they are encountered
as frequently in patients receiving statins as in those who are not. In the three
pravastatin clinical trials (CARE, LIPID, and WOSCOPS), for example, RF
and other renal diseases were reported more frequently in placebo-treated
patients. None of the other endpoint clinical trials with statins even report
cases of renal disease. In the FDA AERS database, case reports of RF are
rare, generally between 0.3 and 0.9 cases per million statin prescriptions.
In 2005, the FDA conducted a case-by-case review of 38 reports of RF in
patients receiving rosuvastatin and could find no convincing evidence that
statin therapy was associated with serious renal injury.

Alternatively, recent evidence including small randomized controlled trials
and post hoc analyses of large endpoint trials suggest that statin therapy may
actually improve renal function. For example, post hoc analysis of the CARE
and GREACE trials with pravastatin and atorvastatin respectively report im-
proved GFR in statin-treated compared with control patients. Additionally, in
over 10,000 diabetic and nondiabetic patients receiving open label rosuvastatin
for up to 3.8 years no progressive decline in renal function was found, and
instead, an improvement in serum creatinine and GFR values was noted.
Clinical trials are underway to test this effect.

Proteinuria has also been described rarely with all statins, and was de-
scribed recently in patients receiving the 80 mg dose of rosuvastatin. In the
same study, the frequency of proteinuria with 5 to 40 mg of rosuvastatin, as
well as with marketed doses of atorvastatin, pravastatin, and simvastatin was
no different than that found with placebo allocation. Part of the explanation for
proteinuria is that those who are candidates for statin therapy, such as patients
with diabetes, hypertension, and advancing age, are prone to proteinuria.
Further reliance on random spot urine testing with a urine dipstick in patients
participating in long term, open label studies that often lacked a placebo
comparison group is problematic.

Proteinuria with statin therapy appears to be the result of a physiologic
interference with protein uptake in renal tubules. In vitro studies using an
opossum proximal tubular epithelial kidney cell line in culture demonstrated
that all statins can interfere with protein renal tubular uptake through a
concentration-dependent inhibition of HMG CoA reductase. When mevalonate
was added to the culture, the inhibition of protein uptake was reversed. In clin-
ical studies, the protein found in the urine of affected patients is low molecular
weight protein of renal tubular origin. While proteinuria is at least possible
with all statins, it is more likely to be seen with statins that are potent inhibitors
of HMG CoA reductase. The FDA has concluded that proteinuria in patients
receiving statins is not associated with renal impairment or renal failure.
1. During the management of patients with statin therapy, it is not necessary

to routinely monitor serum creatinine and proteinuria for the purpose
of identifying an adverse effect, although it is advisable to obtain these
measures during routine health examinations.

2. If serum creatinine becomes elevated in a patient without rhabdomyolysis
while receiving statin therapy, there is generally no need to withdraw statin
therapy or to alter the dose of the statin.

3. If proteinuria develops in a patient receiving a statin, there is no need to
withdraw statin therapy, or to alter the dose of the statin. Consideration
should be given to referring the patient to a nephrologist for evaluation of
proteinuria.

4. Chronic kidney disease does not preclude the use of a statin. However, the
dose of some statins should be adjusted in cases of moderate or severe
renal insufficiency.
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Su-S1:4 THE MUSCLE AND STATIN SAFETY

T.A. Jacobson. Emory University, Atlanta, GA, USA

Muscle symptoms (i.e. pain, soreness, weakness, and/or cramps) or signs
(CK elevations) are among the most prevalent and important adverse effects
associated with statin therapy. The occurrence of serious muscle toxicity
with currently marketed statins is fortunately rare. According to a recent
meta-analysis of findings from 21 clinical trials providing 180,000 person-
years of follow-up, myopathy (defined as muscle symptoms + CK > 10xs
ULN) occurs in 5 per 100,000 person-years and rhabdomyolysis in 1.6 per
100,000 person-years This compares with the reporting rate of 0.3 to 2.2
cases for myopathy and 0.3 to 13.5 cases of rhabdomyolysis per million statin
prescriptions from the FDA’s AYERS database and with 1.6 to 3.5 cases
of hospitalized myopathy (including rhabdomylosis) per 10,000 person-years
from an analysis of an administrative managed care claims database.

The most common muscle side effect of statins is myalgia (i.e. muscle pain
or soreness), weakness, and/or cramps without CK elevations. These symp-
toms are most often tolerable, but are occasionally intolerable and debilitating
and require the statin to be withdrawn. Muscle symptoms have been reported
in clinical trials to occur in 1.5 to 3.0% of patients receiving statin therapy,
most often without an elevation in the CK level.

Among currently marketed statins, it appears that the risk of drug related
muscle injury is roughly the same. All statins cause the spectrum of muscle
injury, but they are rarely severe, and very rarely progress to a life-threatening
situation. Cerivastatin was unique among the marketed statins in that it had
unfavorable pharmacokinetic features, the potential for multiple drug interac-
tions, and was marketed at a dose that exceeded its safety threshold. It caused
a 5 to 7 fold greater incidence of muscle damage, including rhabdomyolysis
and death.

The exact mechanism for muscle injury from statin therapy is not known.
However, it appears to be related to the blood concentration of the statin,
which is influenced by the drug’s pharmacokinetics, its potential for drug
interactions, the statin dose, and the patient’s myopathic risk factors (i.e. age,
renal disease, diabetes, etc), but not by the LDL-C level achieved. Although
muscle toxicity can occur in patients administered the starting dose of a statin,
symptoms are much more likely to occur with higher doses. Other situations
that may raise the statin’s blood levels, include advanced age and frailty, small
body frame, deteriorating renal function, infection, untreated hypothyroidism,
interacting drugs particularly with statins metabolized by the cytochrome
P450 system and gemfibrozil, perioperative periods, and alcohol abuse.

Table. Recommendations to health professionals regarding the muscle and statin safety

1. It is not necessary to measure CK levels in asymptomatic patients during the course of
statin therapy, since marked, clinically important CK elevations are rare and are usually
related to physical exertion or other causes.

2. CK measurements should be obtained in symptomatic patients to help gauge the sever-
ity of muscle damage and facilitate a decision of whether to continue therapy or alter
doses.

3. In patients who develop rhabdomyolysis (a CK > 10,000 IU/L or a CK > 10 times
ULN with an elevation in serum creatinine), statin therapy should be stopped.
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Su-S2 ETIOLOGY OF THE METABOLIC SYNDROME?

Su-S2:1 THE METABOLIC SYNDROME: A DISEASE OR A
METHOD TO IDENTIFY HIGH RISK PATIENTS?

W.V. Brown. Charles Howard Candler Professor of Medicine, Emory
University School of Medicine, Chief of Medical Specialty Service Line,
Atlanta Veterans Affairs Medical Center, 1670 Clairmont Road, Decatur, GA
30033, USA

The Metabolic Syndrome has been brought to the attention of the clinical
and research community during the past five years as a result of the National
Cholesterol Education Program in the USA adopting this terminology to de-
scribe the frequent clustering of patient characteristics which predict clinical
cardiovascular disease. Diagnostic codes have been assigned for it’s use in
modern medicine and thousands of papers have been written to describe the
utility of this diagnosis in predicting various manifestations of arteriosclerosis.

Medical organizations in virtually every nation on the globe have developed
the concept of the Metabolic Syndrome in their own population, discovering
interesting racial and ethnic differences in the specific criteria as they fit the
Syndrome to vascular risk data.

Some have objected to the name and to the definitions used since these
contains many of the same elements (obesity, high blood triglycerides, low
HDL cholesterol and high blood pressure) which were described in older
literature as frequent accompaniments of Type 2 Diabetes Mellitus. Accord-
ingly, they consider this syndrome as part of diabetes and when evidence of
insulin resistance is omitted view this as departing from it’s true etiology.
The Metabolic Syndrome has also been criticized as not representing a true
"disease" and therefore, it is not proper to call it a "syndrome". However, the
term simply derives from the Greek words "dromos" (running stadium) and
prefix "syn" (joining together) and therefore the fact that the components of
this Metabolic Syndrome (simply "run together") seems appropriate. Others
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have suggested that the name is too general and that it derives too little from
the specific components of the diagnosis.

In spite of the criticism, publications have repeatedly shown that the
components are associated with vascular disease and that and additive effect
results. The most important aspect of diagnosing the metabolic syndrome
is the recognition of the importance of several risk factors which alone did
not produce profound relationships with vascular disease in community based
studies. Moderate elevations of waste size (or BMI) triglyceride, blood glucose
or blood pressure were not recognized as important clinical considerations
since we had dichotomized these values into diseases with specific cut points
(such as 140/90 mmHg for high blood pressure or plasma glucose >126 mg/dl
for diabetes). Values less than these were considered to be within normal
limits. The additive effect in predicting the incidence of vascular events due
to the frequent running together of these measures in their more moderate
degree has been recognized by clinicians, clinical trialists and epidemiologists
as a means of invading the huge problem of vascular disease in those not seen
as being at high risk. The "Metabolic Syndrome" has provided a practical
approach to deal with this problem and has been a stimulus and guide to
physicians and researchers in the advance toward more effective prevention of
cardiovascular death and disability.

Su-S2:2 CARNEADES: WHO IS HIM? OR THE METABOLIC
SINDROME

S. Del Prato. Department of Endocrinology & Metabolism, Section of
Diabetes, University of Pisa, Italy

Objective: Since the original observation that glucose intolerance, visceral
adiposity, hypertension and dyslipidemia tend to cluster with a frequency that
is higher than dictated by chance, the existence of a syndrome has been pos-
tulated. This metabolic syndrome encompasses a constellation of metabolic
disturbances, all known cardiovascular risk factors, and is a common, age-
related disorder mainly driven by the increasing prevalence of obesity (5)
and it has been claimed to be a powerful predictor of cardiovascular disease.
However, the existence of such a syndrome has been recently challenged
on the basis of uncertainty of the pathogenetic mechanism(s), too many
definitions and diagnostic criteria, doubt about any advantage as compared to
existing risk calculation engines. Aim of the present work is to discuss these
points in the attempt to understand to which extent the metabolic syndrome
may have a clinical relevance.

Methods: relevant literature with respect to pathogenesis, diagnostic
criteria, and risk prediction has been examined and critically revised.

Results: Since the original work of Reaven, insulin resistance has been
postulated to represent the common denominator of the many metabolic and
non-metabolic abnormalities of the syndrome. In spite of the fact that insulin
resistance is generally defined as the impaired ability of insulin to promote
glucose utilization in insulin-dependent tissues, recent work has provided
the basis for understanding how impaired insulin signalling activation and
concomitant hyperinsulinemia may trigger, in tissues such as the endothe-
lium, pathways involved in the atherogenic process as well as inflammation.
Nonetheless, insulin resistance is unlikely to be the unique pathogenetic
mechanism since only a percent of individuals with metabolic syndrome have
impaired insulin sensitivity, whereas not all the insulin-resistant subjects have
the syndrome. This is reflected also in the frequent use of diagnostic criteria
for the syndrome not necessarily including measurements of insulin action.
However, the advantage of a definition also relies in its practicability. From
this point of view it appears that individuals meeting the ATPIII criteria,
more often also have other abnormalities that may contribute in increasing
the cardiovascular risk. To which extent the metabolic syndrome may perform
better than other risk calculators remain a matter of discussion. However,
it is apparent that such risk calculation would be improved by considering
separately specific conditions, for instance diabetic vs. non-diabetic patients.
Finally, when different therapeutic approaches toward one or the other com-
ponent of the syndrome are considered it becomes clear how difficult it is to
affect the entire syndrome, strengthening the entangled interconnection of the
features within the syndrome.

Conclusions: 1. Although imprecisely defined, the metabolic syndrome
may offer a simple public health concept and easily identified starting point for
clinical intervention”. 2. Even if there is a lack of certainty regarding its patho-
genesis, insulin resistance may contribute to the clustering of several factors
if not adding to them in term of CVD risk; and finally 3. there may be doubt
regarding its value as a CVD risk marker, but insulin resistance and its cluster
of associated abnormalities are probably as important as hypercholesterolemia
as CHD risk factors.
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Su-S2:3 IS INSULIN RESISTANCE THE CENTRAL CAUSE OF
THE METABOLIC SYNDROME?

A.C. Goldberg. Department of Internal Medicine, Washington University
School of Medicine, St. Louis, Missouri, USA

The metabolic syndrome is a cluster of risk factors that contributes to an
increased risk of cardiovascular disease and diabetes mellitus. While the clus-
ter of hypertension, upper body obesity, dyslipidemia and abnormal glucose
tolerance has been given a number of names, it has come to be known as the
metabolic syndrome or the insulin resistance syndrome. Various definitions of
the metabolic syndrome have been published. The World Health Organization
published a working definition of the metabolic syndrome using glucose
intolerance or insulin resistance as a central feature. The National Cholesterol
Education Program Adult Treatment Panel 3 (NCEP ATP 3) did not include
measurement of insulin resistance but included elevation of fasting blood
glucose as one of five possible components, with three needed toclassify the
patient as having the metabolic syndrome. The 2005 International Diabetes
Federation (IDF) consensus worldwide definition of the metabolic syndrome
requires central obesity as a necessary part of the definition plus any two of
elevated triglycerides, low HDL cholesterol, raised blood pressure or raised
plasma glucose.

Insulin resistance may be an etiologic factor contributing to several of
the components of the metabolic syndrome. Insulin resistance is present in
close to 90% of patients with Type 2 diabetes mellitus, is commonly found
in patients who are hypertensive, and may contribute to atherogenic dyslipi-
demia. Although measurement of insulin resistance is not part of the ATP 3
definition, many of those meeting ATP 3 criteria will have insulin resistance.
Central adiposity contributes to increased amounts of circulating free fatty
acids. Increased fatty acid flux through the liver promotes production of
triglyceride-rich VLDL to hypertriglyceridemia and low HDL levels. Muscle
also becomes insulin resistant as a result of excessive circulating free fatty
acids producing increased fatty acid oxidation. Insulin resistance may not be
the sole cause of each of the risk factors defining the metabolic syndrome.
About half of patients with essential hypertension are insulin resistant, but the
exact causal relationship is unclear.

Questions being raised about the use of the term, metabolic syndrome, in-
clude its definition as a syndrome and its value as a predictor of cardiovascular
events. Definitions that do not include attempts to quantify the presence of in-
sulin resistance are easier to use clinically. Insulin resistance/hyperinsulinemia
may be a central feature contributing to the abnormalities found in many of
the patients identified with the metabolic syndrome, but it may not be the only
causal factor. The utility of the IDF definition may not be in how well it fits
a theoretical construct or even how well it predicts cardiovascular events but
may be in its usefulness to identify people who need careful assessment and
treatment of cardiovascular risk factors.
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Su-S2:4 THE METABOLIC SYNDROME –IMPORTANCE OF
VISCERAL ADIPOSITY AND ADIPOCYTOKINES

Y. Matsuzawa. Director, Sumitomo Hospital, Professor Emeritus Osaka
University, 5-3-20 Nakanoshima, Kita-Ku, Osaka 530-0005, Japan

Interest in the multiple risk factor clustering syndrome is increasing as a highly
atherogenic state independent from hypercholesterolemia. The multiple risk
factor syndrome with type2 diabetes, hypertriglyceridemia and hypertension
has been called to be “metabolic syndrome” since 5 years in which these
disorders are not clustered coincidently and visceral fat accumulation has
been shown to play a key role in the development of multiple risks and also
cardiovascular disease.

In this lecture I would like to discuss about diagnostic criteria of metabolic
syndrome comparing the Japanese one with the global one. In addition I would
like to present the mechanism by which visceral fat accumulation causes a
variety of metabolic and cardiovascular diseases. Especially I would like to
focus on crucial roles of adipocytokines, bioactive substances produced by
adipose tissue including adiponectin.

Su-S2:5 LIFESTYLE IS A CRUCIAL FEATURE OF THE
METABOLIC SYNDROME

N.J. Stone. Professor of Clinical Medicine, Feinberg School of Medicine,
Northwestern University Chicago, Illinois, USA

The metabolic syndrome is a constellation of interrelated risk factors of
metabolic origin that are useful clinically because they predict not only the
development of type 2 diabetes mellitus, but also atherosclerotic coronary
heart disease. As defined, the “metabolic syndrome” is not a discrete disease
entity with a single cause. Nonetheless, it is especially useful in the clinic since
underlying risk factors of atherogenic diet, sedentary habits and excess weight
accumulation as visceral fat lead to the easily recognized risk factor clusters
that are its hallmark. Moreover, studies of subjects with impaired glucose
tolerance (a group very likely to have clusters of metabolic risk factors) have
shown that a high fiber, low cholesterol, low saturated fat diet along with
regular physical activity can reduce the likelihood of developing diabetes by
almost 60 percent. Indeed, when one examines the five metabolic risk factors
that comprise the diagnostic criteria (abdominal obesity, elevated blood pres-
sure, elevated triglycerides, low HDL-c, and elevated blood glucose), lifestyle
recommendations are a crucial first step in the treatment of such risk factors
individually. The clinician should emphasize that the metabolic syndrome
concept implies that use of lifestyle recommendations for metabolic syndrome
not only treats individual commonly measured clinical risk factors, but also
those less likely to be routinely measured such as markers of the prothrom-
botic state, pro-inflammatory state and insulin resistance. Since the latter are
common accompaniments of those with an increased metabolic risk factor
burden, attention to lifestyle is a crucial feature of the metabolic syndrome
and its control. The author advocates use of principles of behavior therapy
such as understanding readiness to change, clear messages, self-monitoring,
and regular feedback to improve success rates with lifestyle change.

Su-S2:6 DYSLIPIDEMIA IS A CENTRAL MANIFESTATION OF
THE METABOLIC SYNDROME

R. Carmena. Department of Medicine and Endocrinology. Hospital Clínico
Universitario, University of Valencia, Spain

Objective: Dyslipidemia has long been associated with the metabolic syn-
drome and is present in at least 50% of subjects. Elevation of serum
triglycerides and lowering of HDL-cholesterol are included in the NCEP-ATP
III criteria, and together with preponderance of small dense LDL particles
constitute the so-called “lipid triad”. Excessive postprandial lipemia, accu-
mulation of remnant particles, and elevation of free fatty acids are also
important features of the dyslipidemia associated with the metabolic syn-
drome. In addition, different studies have shown that dyslipidemia is an early
and consistent component of insulin-resistance, and significant correlations
have been established between insulin-resistance and components of the lipid
triad. The metabolic syndrome has been associated with an increased risk of
cardiovascular disease and death, and it is now apparent that dyslipidemia is
a major contributory factor for this risk. Although lifestyle changes are the
cornerstone of therapy and will improve all components of the syndrome,
they are rarely achieved in practice. Pharmacotherapy is usually required to
manage patients with the metabolic syndrome and reduce their cardiovascular
risk. In the case of dyslipidemia, intensive treatment with statins or fibrates
becomes an important aspect of the therapeutic programme. Our goal is to

review the results of major intervention trials with fibrates or statins in these
patients.

Results: There are few intervention trials with fibrates. In the VA-HIT
secondary prevention trial [1], male patients with insulin resistance and fea-
tures of the metabolic syndrome benefited more from gemfibrozil treatment
than those without insulin resistance. Similar results have been observed in
post-hoc analysis of the BIP study [2] (secondary prevention with bezafibrate)
where patients with metabolic syndrome criteria derived the highest benefit.
The results of the FIELD study [3] (using fenofibrate), however, could not
confirm these findings. Statins are currently the mainstay of clinical therapy
for dyslipidaemia, and they have been shown to be effective in reducing the
risk of coronary heart disease (CHD) and stroke in patients with the metabolic
syndrome. Post-hoc analysis of the the WOSCOPS study [4] results have
shown a significant benefit of intervention with pravastatin in subjects with
metabolic syndrome. Likewise, in the 4S trial [5], patients with characteristics
of the metabolic syndrome, had increased risk for CHD events on placebo, and
received greater benefit with simvastatin therapy. In the recently reported TNT
trial [6], a subgroup of 3477 patients with metabolic syndrome and clinically
evident CHD were randomized to double-blind therapy with either atorvas-
tatin 10 mg/day (n=1771) or 80 mg/day (n=1706). Definition of metabolic
syndrome was based on NCEP ATP III criteria. Patients with diabetes mellitus
were not excluded and comprised 30% of the metabolic syndrome subgroup.
The primary end point was the occurrence of a first major cardiovascular
event, defined as death from CHD, nonfatal non–procedure-related myocardial
infarction, resuscitated cardiac arrest, or fatal or nonfatal stroke. After mean
follow up of 4.9 years, a primary event occurred in 14.2% of patients receiving
atorvastatin 10 mg, compared with 10.3% of those receiving atorvastatin 80
mg (P=0.0005).

Conclusion: Concerning cardiovascular risk reduction, treatment of dys-
lipidemia with fibrates in metabolic syndrome subjects has produced incon-
sistent results. However, therapy with statins, particularly atorvastatin at 80
mg/day, significantly reduced the rate of major cardiovascular events by 29%
compared with atorvastatin 10 mg in patients with clinically evident CHD and
metabolic syndrome.
References
[1] Rubins HB et al. N Engl J Med 1999;341:410–18;
[2] Tenenbaum A at al. Arch Intern Med 2005; 165: 1154-60;
[3] Keech A et al. Lancet 2005; 366:1849-61;
[4] Sattar N et al. Circulation 2003; 108: 414–19;
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Su-S2 ETIOLOGY OF THE METABOLIC SYNDROME?

Revised version

Su-S2:6 DYSLIPIDEMIA IS A CENTRAL MANIFESTATION OF THE
METABOLIC SYNDROME

R. Carmena. Department of Medicine and Endocrinology. Hospital Clínico Universitario,
University of Valencia, Spain

Objective: Dyslipidemia has long been associated with the metabolic syndrome and is
present in at least 50% of subjects. Elevation of serum triglycerides and lowering of
HDL-cholesterol are included in the NCEP-ATP III criteria, and together with prepon-
derance of small dense LDL particles constitute the so-called “lipid triad”. Excessive
postprandial lipemia, accumulation of remnant particles, and elevation of free fatty acids
are also important features of the dyslipidemia associated with the metabolic syndrome.
In addition, different studies have shown that dyslipidemia is an early and consistent
component of insulin-resistance, and significant correlations have been established be-
tween insulin-resistance and components of the lipid triad. The metabolic syndrome has
been associated with an increased risk of cardiovascular disease and death, and it is now
apparent that dyslipidemia is a major contributory factor for this risk. Although lifestyle
changes are the cornerstone of therapy and will improve all components of the syndrome,
they are rarely achieved in practice. Pharmacotherapy is usually required to manage
patients with the metabolic syndrome and reduce their cardiovascular risk. In the case of
dyslipidemia, intensive treatment with statins or fibrates becomes an important aspect of
the therapeutic programme. Our goal is to review the results of major intervention trials
with fibrates or statins in these patients.
Results: There are few intervention trials with fibrates. In the VA-HIT secondary preven-
tion trial [1], male patients with insulin resistance and features of the metabolic syndrome
benefited more from gemfibrozil treatment than those without insulin resistance. Similar
results have been observed in post-hoc analysis of the BIP study [2] (secondary prevention
with bezafibrate) where patients with metabolic syndrome criteria derived the highest
benefit. The results of the FIELD study [3] (using fenofibrate), however, could not confirm
these findings. Statins are currently the mainstay of clinical therapy for dyslipidaemia,
and they have been shown to be effective in reducing the risk of coronary heart disease
(CHD) and stroke in patients with the metabolic syndrome. Post-hoc analysis of the
the WOSCOPS study [4] results have shown a significant benefit of intervention with
pravastatin in subjects with metabolic syndrome. Likewise, in the 4S trial [5], patients with
characteristics of the metabolic syndrome, had increased risk for CHD events on placebo,
and received greater benefit with simvastatin therapy. In the recently reported TNT trial
[6], a subgroup of 5584 patients with metabolic syndrome and clinically evident CHD
were randomized to double-blind therapy with either atorvastatin 10 mg/day (n=2820)
or 80 mg/day (n=2764). Definition of metabolic syndrome was based on NCEP ATP
III criteria. Patients with diabetes mellitus were not excluded and comprised 22% of
the metabolic syndrome subgroup. The primary end point was the occurrence of a first
major cardiovascular event, defined as death from CHD, nonfatal non–procedure-related
myocardial infarction, resuscitated cardiac arrest, or fatal or nonfatal stroke. After mean
follow up of 4.9 years, a primary event occurred in 13.0% of patients receiving atorvastatin
10 mg, compared with 9.5% of those receiving atorvastatin 80 mg (P < 0.0001).
Conclusion: Concerning cardiovascular risk reduction, treatment of dyslipidemia with
fibrates in metabolic syndrome subjects has produced inconsistent results. However,
therapy with statins, particularly atorvastatin at 80 mg/day, significantly reduced the rate
of major cardiovascular events by 29% compared with atorvastatin 10 mg in patients with
clinically evident CHD and metabolic syndrome.
References
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Su-S3 GENOMIC RESEARCH IN CARDIOVASCULAR
MEDICINE AND THE SUPPORT OF TECHNOLOGY

Su-S3:1 GENE-EXPRESSION PROFILING IN
ATHEROSCLEROSIS

P.S. Tsao, T. Quertermous. Division of Cardiovascular Medicine, Stanford
University School of Medicine, Stanford, California, USA

Objective: To identify candidate genes associated with atherosclerosis
Methods and Results: Cardiovascular disease initiated by atherosclerosis

remains the principal cause of death in Western society and a leading cause
of morbidity worldwide. Atherosclerosi is now recognized to be a chronic
inflammatory disorder resulting from an ongoing response to injury in the
arterial tree [1]. Epidemiological studies have identified a number of so-called
“risk factors”, or environmental influences that can significantly influence
the incidence and progression of cardiovascular disease. For example, serum
levels of low-density lipoproteins (LDL) is a powerful, independent predictor
of future major adverse cardiovascular events [2]. Indeed, modulation of LDL
levels through dietary or pharmacological intervention has repeatedly been
demonstrated to have a significant impact on clinical events associated with
atherosclerotic disease. Similarly, therapies aimed at modifying hypertension
and diabetes effectively reduce the rate and severity of atherosclerotic disease.
While the molecular impact of these major risk factors remain active areas
of research, each is thought to have biological effects directly upon the
vascular wall. Thus, it is our working hypothesis that virtually all vascular
disease can be conceptualized as maladaptive remodeling of the vessel wall
in response to alterations in the biochemical and/or biomechanical milieu.
Furthermore, impact upon vascular disease will be most efficacious when
directed at processes within the vessel wall. Comprehensive understanding of
the mechanisms responsible for events leading to disease requires detailed
knowledge of the molecular signaling and transcriptional activities within the
vascular cell components. Using normal and diseased vascular tissue from
predictive animal models as well as human samples, we have performed whole
genome transcriptional profiling to identify genes associated with different
stages of atherosclerosis. Gene profiles have also been stratified according to
risk factor background as well as concurrent medications. In parallel, cultured
vascular cells (i.e., endothelial, vascular smooth muscle, and macrophage
cells) have been exposed to factors involved with inflammatory disease and
transcriptional response monitored by microarray analysis. These data sets are
subsequently combined in order to identify candidate genes most likely to be
involved with the etiology of atherosclerosis. Individual genes have then been
pursued to elucidate their respective roles in atherogenesis. In addition, sets of
genes have been organized to establish particular signaling pathways that are
over-represented in vascular disease and thereby offer potential therapeutic
targets. Moreover, gene products involved with disease are being pursued
as potential ligands for molecular imaging modalities aimed at monitoring
disease presence and progression.

Conclusions: We have identified several candidate genes associated with
different stages of atherosclerosis. Each of these is now being pursued for its
ability to serve as markers of vascular disease as well as potential therapeutic
targets.
References
[1] Ross R. Atherosclerosis—an inflammatory disease. N Engl J Med 1999;

340: 115-126.
[2] Zemel PC, Sowers JR. Relation between lipids and atherosclerosis: epi-

demiological evidence and clinical implications. Am J Cardiol 1990; 66:
7I-12I.

Funding: These studies were supported by grants from the Donald W.
Reynolds Foundation and the National Institutes of Health (HL73084,
DK071333).

Su-S3:2 DATA INTEGRATION AND DATA ANALYSIS FOR
COLLABORATIVE STUDIES IN CARDIOVASCULAR
DISEASES

Z. Yakhini1,2. 1Agilent Technologies, Tel Aviv, Israel; 2Department of
Computer Science, Technion - Israel Institute of Technology, Haifa, Israel

In recent years we have seen an impressive growth in the development of data
analysis tools for genomics and proteomics high-throughput data. Research is
now focusing on methods for integrating data from different sources and dif-
ferent measurement platforms and on jointly analyzing the resulting datasets.
In this talk we shall discuss informatics aspects of supporting a collaborative
project that involves such integrated data. We will focus on two aspects of this
effort: the smooth integration of data from many sources and the joint analysis
of data from several types.

To allow smooth collaboration between several research centers all collect-
ing clinical and genomic data for the same set of patients we need software
systems that can support concurrent uploading of data into a single database
that stores all data for a growing cohort of patients.

In the talk we shall demonstrate the basis of our technical approach to this
component of the system and our plans for CVD risk data collection.

Several recent studies have addressed joint analysis of several types ge-
nomic data measured on the same cohort of patients. Pollack et al [1] studied
the relationship between DNA copy number variation in breast cancer samples
and the variation in gene expression levels. Hyman et al [2] as well as Lipson
et al [3], Tonon et al [4] and several other recent reports address the joint
analysis of DNA copy number and expression profiling data. In Kristensen
et al [5] the authors study the genetic determinants of variation in metabolite
levels in breast cancer patients by jointly analyzing SNP and metabolomics
data. Morley et al [6] analyze data measured for the CEPH pedigrees to
identify genetic determinants of the variation of gene expression levels within
normal populations. An important relationship to be studied is the one between
mRNA expression levels and protein expression levels.

In the talk we will describe approaches to analyzing joint SNP and expres-
sion data and their extensions to studying mRNA and proteomics data and the
further integration of these with CVD risk clinical data.
References
[1] Pollack et al, PNAS 2002
[2] Hyman et al, Cancer Research 2002
[3] Lipson et al, proceedings of WABI 2004
[4] Tonon et al, PNAS 2005
[5] Kristensen et al, BMC Genomics 2006
[6] Morley et al, Nature 2004

Su-S3:3 CAN HIGH-THROUGHPUT TECHNOLOGIES
CONTRIBUTE TO CARDIOVASCULAR RISK
ESTIMATION?

D. Ardigò1,2, T. Quertermous2, I. Zavaroni1. 1Dept. of Internal Medicine and
Biomedical Sciences, Parma University, Parma, Italy; 2Division of
Cardiovascular Medicine, Stanford University School of Medicine, Stanford,
California, USA

Atherosclerotic cardiovascular disease (CVD) is the leading cause of death
in the western society and, increasingly, in developing countries. Although
several environmental and genetic risk factors for atherosclerosis have been
identified over the last decades and pharmacological, as well as lifestyle-
based, intervention strategies are now available, our prevention efforts are far
from conclusive. This lack of definitive strategies can be at least partially
attributed to the inadequacy of current clinical tools for risk stratification.
The introduction of the concept of “global risk”, based on positive interaction
among risk factors, and the implementation of equations/charts for absolute
risk calculation have increased our ability to explain the incidence of new
CVD events only up to 50%. The introduction of biomarkers of inflamma-
tion (such as CRP, IL-6, SAA and other acute-phase proteins) and novel
CVD risk factors (homocysteine, ADMA, etc.) has provided little gain to
risk estimation, but in fact the use of biomarkers and surrogate measures
of atherosclerosis (such as IMT and FMD) has moved the perspective of
risk assessment from exposure to biological/environmental risk factors to the
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pre-clinical phenotype of disease. After completion of the genome project,
the full list of encoded genes has been available and new high-throughput
technologies to assess gene expression profile developed. Oligo-RNA and
cDNA microarrays are extremely powerful tools, able to estimate in parallel
the concentration of RNA of up to 40.000 genes, enabling researchers to
obtain a whole genome picture of cellular phenotype. Although widely used
in the last 5 years in oncology, this technology has been applied in CVD
research almost only for in-vitro experiments, lacking of in-vivo or ex-vivo
studies. However, being chronic sub-clinical inflammation the culprit of
atherosclerosis pathophysiology, the evaluation of gene-expression profile in
cells involved in immune response and naturally exposed to inflammatory me-
diators could be a promising approach to investigate the very-early-phenotype
associated to CVD development. Circulating white blood cells are an easily
accessible biological matrix holding, in appearance, all these features, and it
has already been demonstrated to significantly change in presence of several
infective, auto-immune, and hemato-oncologic diseases. Some pilot studies
showed a good reproducibility over time of RNA profiling with microarrays
in white blood cells (1) and pro-inflammatory changes of gene-expression
profile during acute CV events have been reported (2). In addition, recent
papers investigated transcriptome profile in leukocytes in presence of hyper-
tension and dyslipidemia showing a significant reduction of inflammatory
genes expression after treatment, and a small group of genes identified by
microarrays as over-transcripted in presence of tobacco exposure can identify
smokers and non-smokers with high accuracy (3). Using a customized 22,000
features oligo-microarray, we performed a comprehensive evaluation of gene
expression in circulating leukocytes of apparently healthy individuals with
insulin resistance, a key pathogenic factor for diabetes, CVD, and metabolic
syndrome. Compared to insulin sensitive subjects matched for clinical profile,
insulin resistance was associated with a significantly different gene expression
profile, being pro-inflammatory response and MAPK-pathway activation the
primary expression signature.

All these data support the hypothesis that risk factors for CVD can interfere
with transcriptome profile in white blood cells, and that profiling of gene-
expression represents a promising approach to implement risk assessment
strategies.
References
[1] Radich JP, Mao M, Stepaniants S, et al., Individual-specific variation

of gene expression in peripheral blood leukocytes. Genomics 2004;
83(6):980-8.

[2] Moore DF, Li H, Jeffries N, Wright V et al. Using peripheral blood
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chemic stroke: a pilot investigation. Circulation 2005; 111(2):212-21.
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exposures using peripheral leukocyte gene expression: tobacco smoke.
Cancer Epidemiol Biomarkers Prev 2004; 13(3):445-53.

Commercial funding and conflicting interests to disclose: None.

Su-S3:4 MULTI-KNOWLEDGE: CREATING NEW KNOWLEDGE
IN NETWORKS OF MEDICAL RESEARCH

F. Mercalli 1, D. Ardigò2, on behalf of the Multi-Knowledge Consortium.
1Centro Cultura Scientifica A. Volta, Como, Italy; 2Department of Internal
Medicine and Biomedical Sciences; Parma University, Parma, Italy

Objectives: The MULTI-KNOWLEDGE Project starts from the data pro-
cessing needs of a network of Medical Research Centres, in Europe and
USA, Partners in the Project and co-operating in researches related to the
link between metabolic diseases and cardiovascular risk. These needs are
mostly related to the integration of three main sources of information: clinical
data, patient-specific genomic and proteomic data (in particular data produced
through microarrays technology), and demographic data.

MULTI-KNOWLEDGE’s scientific goal is the integration of clinical, labo-
ratory, metabolic, gene and protein expression data to identify the presence of
early signs of vessel wall atherosclerotic disease in subjects at different degree
of cardiovascular disease (CVD) risk on the basis of traditional risk factors
and insulin resistance level.

Methods: Over a time frame of 27 months, MULTI-KNOWLEDGE
will create an intelligent workflow environment for multi-national multi-
professional research consortia aiming at cooperatively mining, modelling,
and visualizing biomedical data under a single common perspective. A total
of 250 subjects will be analyzed for classic risk factors, insulin resistance
degree, gene expression profile in circulating mononuclear cells, and serum
inflammatory proteins, and their risk profile will be correlated with several
surrogate measures of CVD, such as intima-media thickness (IMT), brachial
artery flow-mediated dilation (FMD), and aortic stiffness. Transcriptome pro-

file in mononuclear cells will be evaluated by whole genome gene expression
microarrays and a panel of over 70 serum inflammatory proteins will be
measured using ELISA-based protein microarrays.

Results: This cross-sectional observation will allow retrieval and analysis
of millions of data through bio-informatics tools which will be implemented
ad-hoc for the project with the aim of creating tools for integration of
biomedical information. With this project we also expect to:

– verify whether differences in CVD risk profile based on clinic character-
istics are associated with significant differences in gene and protein expression
pathways

– identify a complex clinical, laboratory, and genomic profile significantly
correlated to the presence of sub-clinical atherosclerosis

– implement a multi-user web-based application for heterogeneous data
storage, normalization, and collaborative analysis

– contribute to identify standard for integration between clinical and high-
throughput data, and provide novel instruments in genomic and proteomic
data management and analysis.

Conclusions: MULTI-KNOWLEDGE will aim to contribute to the cre-
ation of standards to link heterogeneous data. The project’s architecture and
a set of tools will be tested to integrate data in a single informative system
committed to pre-clinical cardiovascular risk assessment.
Funding: The Project is an EU financed STREP (Strategic Targeted Research)
project; Sixth Framework Programme, Priority 2, “IST Information Society
Technologies”, reference IST–2004-027106
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Mo-PL1 VASCULAR BIOLOGY

Mo-PL1:1 LIPOPROTEINS AND THE ARTERIAL WALL

A. Gotto Jr. Department of Medicine, Weill Medical College of Cornell
University, New York City, United States

Large-scale clinical trials of the 1990s helped confirm the lipid hypothesis by
demonstrating that reducing levels of low-density lipoprotein (LDL) choles-
terol decreases the risk for atherosclerosis and coronary heart disease. Recent
research has elucidated further the complex mechanisms by which LDL and
other serum lipoproteins participate in the formation of atherosclerotic lesions.
A number of different pathways potentially modulate the rate of atherogenesis
and represent possible new sites of therapeutic intervention. This lecture
examines evolving perspectives on lipoprotein transport and metabolism at
the arterial wall, including discussion of the oxidative modification hypothe-
sis, lipoproteins and the inflammatory process, and the role of high-density
lipoproteins (HDL) in cholesterol efflux and reverse cholesterol transport.

The oxidative modification hypothesis suggests oxidized LDL (OxLDL)
facilitates transport of lipids across the vascular wall. Clearance of these
particles by the macrophage scavenger receptor, with migration of the macro-
phages to the subendothelial space, leads to the development of foam cells,
and eventually, atherosclerotic lesions. Scavenger receptors may also exert a
positive effect, by clearing atherogenic, apoB-containing lipoproteins from the
arterial wall. In line with the response-to-injury hypothesis, the transport of
OxLDL across the arterial wall injures the endothelium and underlying smooth
muscle cells, provoking an immuno-inflammatory response and resulting in
increased numbers of circulating macrophages and lymphocytes at the site of
the new lesion. Despite a biologically plausible involvement in atherogenesis,
oxidation has proved an unreliable target of treatment: the beneficial effects
of antioxidant vitamins in vivo have not been demonstrated. Flavanoids and
cinnamic derivatives, among others, have been studied as possible alternative
anti-oxidant approaches.

Endothelial function is affected by cytokines, growth factors, and vasodila-
tory factors, while macrophage function is determined by nuclear hormone
receptors and interaction with cytokines. Adhesion molecules, a possible site
of interference with the inflammatory process, may be affected by lysosph-
ingolipids, cadherins, and arterial sialic acid. Type B scavenger receptor
CD36, the predominant macrophage receptor for OxLDL, is regulated by
PPARγ. Scavenger receptor SR-BI has been identified as an HDL receptor and
mediates bidirectional lipid flux across the arterial wall. Recent insights into
the roles of the family of A apolipoproteins suggest new therapeutic targets
and metabolic relations between HDL and the macrophage. Myeloperoxidase
catalyzes LDL oxidation and can be inhibited by thiol-containing compounds;
its byproduct, acrolein, may inhibit HDL reverse transport. Interaction with
modified C-reactive protein may also affect LDL metabolism. Inflammation
is mediated by tumor necrosis factor alpha, interleukin-1, and macrophage
colony-stimulating factor, all of which promote LDL adhesion to endothelium
and smooth muscle cells, and also increase transcription of the LDL-receptor
gene.

In light of these recent advances in our understanding of atherogenesis, this
lecture considers the role of therapeutic lipid modification in the prevention of
atherosclerotic disease.
References
[1] Klimov AN, Nagornev VA, Lovyagina TN. Functional characteristics of

the endothelium on the dynamics of experimental atherosclerosis. Paroi
Arterielle. 1981;7(2):47-57.

[2] Ansell BJ, Watson KE, Fogelman AM, Navab M, Fonarow GC.
High-density lipoprotein function recent advances. J Am Coll Cardiol.
2005;46(10):1792-8.

[3] Steinberg D. Hypercholesterolemia and inflammation in atherogenesis:
two sides of the same coin. Mol Nutr Food Res. 2005;49(11):995-8.

Mo-PL1:2 THE PPAR ALPHA SYSTEM: A PROTOTYPE OF
NUCLEAR RECEPTOR

J.-C. Fruchart. Institut Pasteur de Lille – Inserm U545 – Université de Lille II
Rue du Professeur Calmette – 59019 Lille, France

The peroxisome proliferator-activated receptors (PPARs) form a subfamily of
the nuclear receptor gene family. The PPAR alpha system can be considered
as a prototype of nuclear receptor. After activation by fatty acid derivatives
or drugs, PPAR alpha regulates gene expression after heterodimerization
with the retinoid X receptor (RXR), subsequent coactivator recruitment and
binding to PPAR response elements (PPREs) which are located in target gene
promoters. The PPAR/RXR heterodimer interacts with coactivators that act
as bridges with the basal transcription machinery and play crucial roles in
the transmission of regulatory signals. Different ligands can induce different
receptor conformations in a way that is unique to each ligand, leading to differ-
ential coactivator or corepressor recruitment. This selective PPAR modulator
concept may explain differences in biological activity.

PPAR alpha activation mediates changes in lipoprotein metabolism and
controls cellular cholesterol trafficking in macrophages. The effect of PPAR
alpha agonists on the metabolism of triglyceride-rich lipoproteins is due to a
PPAR alpha-dependent stimulation of lipoprotein-lipase and of apolipoprotein
AV and to an inhibition of Apo C-III expression whereas the increase in
plasma HDL-cholesterol depends partly of an overexpression of Apo A-I
and Apo A-II. Moreover, PPAR alpha agonists increase hepatic uptake and
esterification of free fatty acids, mitochondrial free fatty acid uptake and the
resulting of free fatty acid oxidation.

Our data reporting a positive effect of PPAR alpha ligands in promoting
cholesterol transport to the plasma membrane via NPC1 and NPC2 induc-
tion, demonstrate that PPAR alpha not only controls cholesterol efflux from
macrophages via ABCA1 and SRB1 induction but also regulates upstream
processes.

PPAR alpha is present in vascular cells and exert pleiotropic anti-
inflammatory effects by downregulating expression of genes encoding inflam-
matory cytokines and acute phase response proteins. PPAR alpha modulates
the inflammatory response acting at several levels. First, PPAR alpha interferes
with the AP-1 and the NF-KB signaling pathway. PPAR activators induce the
expression of IKBα, an NF-KB pathway inhibitor. A second effect of PPAR
alpha activators is to reduce the quantity of P50-NF-KB-C/EBP complexes in
the nucleus of human hepatic cells. PPAR alpha can also interfere with the
CAAT/enhancer binding protein (C/EBP-b) pathway by way of the titration
of glucocorticoïd receptor-interacting protein 1/transcriptional intermediary
factor 2 (GRIP1/TIF2) and reducting the basal expression of C/EBP-α-B-ð
which mediate the transcriptional induction of inflammatory protein genes
in the acute phase. Recently we demonstrated that PPAR alpha inhibits also
vascular smooth muscle cell proliferation underlying intimal hyperplasia by
inducing the tumor suppressor p16. PPAR alpha, a prototype of “metabolic
nuclear receptor play a central role in maintaining lipid homeostasis and
orchestrating physiologic responses to inflammatory stimuli.
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Mo-PL1:3 WOUNDING AND HEALING OF VULNERABLE
PLAQUES – A TWO-EDGED SWORD OF PLAQUE
INFLAMMATION

P.T. Kovanen. Wihuri Research Institute, Helsinki, Finland

Atherogenesis is a lifelong and continuous disease process in the
atherosclerosis-prone intimal areas of the arterial tree. It consists of 2 lo-
cal processes: accumulation of blood-derived lipids and remodeling of the
extracellular matrix. The former process incites an inflammatory reaction,
and the latter one is a response to it. Initially plasma-derived LDL parti-
cles are retained extracellularly, become modified, and invite monocytes to
immigrate into the affected site and to differentiate into macrophages. The
primary beneficial action of this early physiological self-limiting inflamma-
tory reaction is to remove the modified LDL particles and their lipids from
the extracellular space, render them nontoxic and available for removal by
HDL particles. If the influx of LDL particles continues, a persistent chronic
inflammation ensues, switching an initial repair process into a damaging one.
Thus, cholesterol-filled macrophage foam cells eventually die and extrude
their lipids into the extracellular space, upon which a necrotic lipid core is
formed. This transforms an innocent early atherosclerotic fatty streak lesion
into a clinically dangerous lesion, the atherosclerotic plaque.

The critical determinant of the future development of the atherosclerotic
plaque is the type of the local inflammatory reaction towards the necrotic core
- either fibrotic or lytic. A fibrotic reaction around the lipid core tends to
form a stable fibrotic plaque, which grows towards the lumen of the artery,
so causing local stenosis. Importantly, a fibrotic inflammatory reaction above
the core creates a strong fibrotic cap and a stable plaque not prone to rupture.
In contrast, a lytic inflammatory reaction above the core results in a thin
and weak fibrous cap, and in an unstable plaque prone to rupture. If lytic
inflammatory reactions take place below the growing lipid core, the plaque
may grow outwards, so causing only mild luminal stenosis. Since the majority
of occlusive atherothrombotic events occur in coronary segments with mild
stenosis (<50% in diameter), it appears that a lytic inflammatory reaction both
above and below the necrotic lipid core generates the most dangerous type of
a coronary plaque.

Plaque rupture initiates a strong fibrotic healing reaction, in which the
formed arterial thrombus is the key initial determinant. Repetitive ruptures
and healing reactions lead to the formation of complex lesions. Finally, in-
flammation also plays a role in plaque erosions and ensuing healing reactions,
albeit its contribution in this condition is less well documented than in plaque
rupture. Repetitive plaque erosions form the substrate for a wounding-healing
cycle of a coronary plaque. Such cycling results in deposition of successive
neointimal layers atop of a plaque, and so strengthens plaque cap. Simultane-
ously, however, thickening of the cap gradually narrows the arterial lumen, and
converts a mildly stenotic plaque into a severely stenotic one, ultimately with
a risk of full occlusion. In summary, chronic coronary inflammation with its
acute exacerbations is both beneficial and detrimental. This view supports the
concept that arterial inflammation is the central orchestrator of atherosclerotic
lesion formation, progression and eventual atherothrombotic complications.

Mo-PL1:4 THE INTERPLAY OF DYSLIPIDEMIA AND
INFLAMMATION IN THE EVOLUTION OF
ATHEROSCLEROTIC PLAQUE

A. Mezzetti, A. Iezzi, M.L. Fazia, F. Cipollone. Atherosclerosis Prevention
Center, University of Chieti “G. d’Annunzio”, Italy

Low-grade inflammation, enhanced oxidant stress and lipid peroxidation
have been shown in association with increased cardiovascular risk associ-
ated with cardiovascular events. It has been hypothesized that the low-grade
inflammatory state characterizing metabolic disorders such as obesity, hyper-
cholesterolemia, type 2 diabetes mellitus and homozygous homocystinuria
may be the primary trigger of thromboxane-dependent platelet activation
mediated, at least in part, through enhanced lipid peroxidation. Arachidonic
acid metabolism plays an important role in acute ischemic syndromes af-
fecting the coronary or cerebrovascular territory, as reflected by biochemical
measurements of eicosanoid biosynthesis and the results of inhibitor trials
in these settings. Two cyclooxygenase (COX)-isozymes have been charac-
terized, COX-1 and COX-2, that differ in terms of regulatory mechanisms
of expression, tissue distribution, substrate specificity, preferential coupling
to upstream and downstream enzymes and susceptibility to inhibition by the
extremely heterogeneous class of COX-inhibitors. While the role of platelet
COX-1 in acute coronary syndromes and ischemic stroke is firmly established
through approximately 20 years of thromboxane metabolite measurements
and aspirin trials, the role of COX-2 expression and inhibition in atherothrom-

bosis is substantially uncertain, because the enzyme was first characterized
in 1991 and selective COX-2 inhibitors became commercially available only
in 1998. In this review, we discuss the pattern of expression of COX-2 in
the cellular players of atherothrombosis, its role as a determinant of plaque
“vulnerability”, and the clinical consequences of COX-2 inhibition. Recent
studies from our group suggest that variable expression of upstream and
downstream enzymes in the prostanoid biosynthetic cascade may represent
important determinants of the functional consequences of COX-2 expression
and inhibition in different clinical settings. Atherosclerotic plaque rupture is
promoted by metalloproteinase (MMP)-2 and MMP-9, enzymes that degrade
the fibrous cap leading to plaque erosion. MMP biosynthesis is mediated by
prostaglandin (PG)E2, the product of cyclooxygenase (COX)-2/inducible PGE
synthase (mPGES) activity. We have recently reported the overexpression of
COX-2/mPGES-1 in vulnerable plaques as a basis of MMP-mediated plaque
instability. Hypercholesterolemia and hypertension are two important risk
factors for atherosclerosis. Recent trial showed that statins and AT1 receptor
blockers significantly reduce the incidence of cardiovascular events in humans.
Since anti-inflammatory effects have been reported in association to therapy
with statins or AT1 receptor blockers, in two different studies we hypothesized
that these drugs can stabilize atherosclerotic plaques through modulation of
COX-2/mPGES-1-dependent MMP biosynthesis. Our data demonstrated the
stabilizing effect of atherosclerotic plaques by simvastatin or irbesartan, that is
due, at least in part, to the reduction of inflammatory burden and suppression
of PGE2-dependent metalloproteinases release.
References
[1] Effects of irbesartan on intracellular antioxidant enzyme expression and

activity in adolescents and young adults with early diabetic angiopathy.
Chiarelli F, Di Marzio D, Santilli F, Mohn A, Blasetti A, Cipollone F,
Mezzetti A, Verrotti A. Diabetes Care. 2005 Jul;28(7):1690-7.

[2] A polymorphism in the cyclooxygenase 2 gene as an inherited protective
factor against myocardial infarction and stroke. Cipollone F, Toniato E,
Martinotti S, Fazia M, Iezzi A, Cuccurullo C, Pini B, Ursi S, Vitullo G,
Averna M, Arca M, Montali A, Campagna F, Ucchino S, Spigonardo F,
Taddei S, Virdis A, Ciabattoni G, Notarbartolo A, Cuccurullo F, Mezzetti
A; Identification of New Elements of Plaque Stability (INES) Study
Group. JAMA. 2004 May 12;291(18):2221-8
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Mo-ML1:1 DYSLIPIDEMIA IN RENAL IMPAIRMENT – FROM
PATHOPHYSIOLOGY TO EVIDENCE

B. Fellström. Dept. Of Medicine Renal Unit, University Hospital Uppsala,
Uppsala, Sweden

It is well recognized that patients with chronic renal impairment, includ-
ing those with very mild disease, are at increased risk of morbidity and
mortality due to cardiovascular (CV) events. Indeed, there is considerable
experimental evidence (mainly murine) that atherogenesis is accelerated by
renal dysfunction and that dyslipidemia, which accompanies renal impairment
and is predominantly reflected in altered concentrations and composition of
individual lipoproteins, augments this process [1]. Studies also show that
dyslipidemia contributes to the progression of renal impairment through the
development of glomerulosclerosis and tubulointerstitial lesions, together with
accelerated atherosclerosis [2].

Lipid-lowering therapy may therefore decrease the risk of developing
dyslipidemia-induced renal damage and CV events. Statins, which provide
effective lipid-lowering and have a favorable safety and tolerability profile,
are widely used to treat dyslipidemia in the general population and could
therefore be of benefit in this setting. Moreover, statins have pleiotropic
effects on endothelial function, atherosclerotic plaque stability, thrombosis,
inflammation, platelet function, eNOS activity and angiotensin II that may
have vascular benefits [3].

Several studies have demonstrated a significant CV benefit of statin therapy
in patients with mild-to-moderate chronic renal impairment [4–6]. In a post-
hoc analysis of the CARE study, for example, pravastatin 40mg/day reduced
the risk for future CV events in patients with recent myocardial infarction
(MI) and mild renal insufficiency [6]. A post hoc analysis of the GREACE
study findings showed that treatment with atorvastatin reversed the decline in
renal function versus ‘usual care’, with a corresponding reduction in the risk
of all cardiovascular-related events [7]. In the more recent 4D study of type
2 diabetics undergoing maintenance hemodialysis, however, treatment with
atorvastatin 20mg/day did not lead to a statistically significant reduction of
the composite primary endpoint of death from cardiac causes, non-fatal MI
and stroke [8]. These findings suggest that the benefit of statin therapy among
dyslipidemic patients with renal impairment is limited if this therapeutic
intervention does not commence before patients have reached end-stage renal
disease.

Another study supports the benefit of statin therapy in renal patients at
risk of CV disease. Treatment of dyslipidemic renal transplant patients with
fluvastatin in ALERT (2102 dyslipidemic, renal transplantat patients) resulted
in a 32% reduction in LDL-C levels versus placebo [9]. There were fewer
cardiac deaths (-38%; p=0.03) and non-fatal MIs (-32%; p=0.05) in patients
receiving fluvastatin versus placebo, although the 17% reduction in major
adverse cardiac events (MACE) during the mean follow-up of 5.1 years was
not statistically significant (p=0.139) [9]. Early introduction of fluvastatin
yielded the greatest outcome benefit, with a risk reduction of 56% in patients
starting treatment less 4.5 years after transplantation. A 2-year open-label
extension showed that patients receiving fluvastatin across the whole study
period had a 21% reduced risk of MACE than those originally randomized to
placebo (p=0.036) [10], representing the first time a statin has been shown to
reduce CV risk in the dyslipidemic, renal transplant patient group.

In conclusion, dyslipidemia not only appears to play an important role in
the CV burden associated with renal insufficiency but may also contribute to
its progression. Lipid-lowering therapy with statins may represent an effective
treatment modality for reducing the risk of dyslipidemia-related renal damage
and associated CV events, and additional intervention trials are warranted.
References
[1] Agarwal & Curley. Am J Med Sci 2005;330:69–81;
[2] Attman et al. Kidney Int Suppl 1999;71:S14–17;
[3] Ker. SA Fam Physician 2002;44: http://www.edoc.co.za;
[4] Lemos et al. Am J Cardiol 2005;95:445–51;
[5] HPS Collaborative Group. Lancet 2002;360:7–22;
[6] Tonelli et al. Ann Intern Med 2003;138:98–104;

[7] Athyros et al. J Clin Pathol 2004;57:728–34;
[8] Wanner et al. N Engl J Med 2005;353:238–48;
[9] Holdaas et al. Lancet 2003;361:2024–31;
[10] Holdaas et al. Am J Transplant 2005;5:2929–36.
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Mo-ML2:1 NOVEL IMAGING IN ATHEROSCLEROTIC
VASCULAR DISEASE: GLIMPSE INTO PLAQUE
CHARACTERIZATION

A. Zalewski. Professor of Medicine, Thomas Jefferson University,
Philadelphia, USA; GlaxoSmithKline, Philadelphia, USA

The concept of plaque vulnerability is based on the recognition that atheroscle-
rosis is a systemic disease, with only some lesions being responsible for major
clinical events. Vulnerable plaques are characterized by a large necrotic core,
the presence of numerous inflammatory cells, and a thin fibrous cap. Despite
the improved understanding of atherosclerosis, there are limitations with the
available diagnostic tools for identifying high-risk lesions. Current imaging
modalities can determine the degree of stenosis (eg, angiography) or atheroma
volume (eg, intravascular ultrasound [IVUS]) but do not provide adequate
information on plaque composition (eg, necrotic core size, inflammatory
component) or fibrous cap thickness. In fact, interventional angiographic or
IVUS trials reveal relatively minor changes in imaging end points (degree of
stenosis or plaque size) despite substantial reduction in cardiovascular risk,
suggesting that the benefits of therapy may be mediated through changes in
plaque composition.

As a result, there is intense interest in detection of vulnerable plaques and
characterization of plaque composition, which could have implications for
both research (more sensitive end points for interventional trials with novel
therapies) and clinical practice (diagnosis and management of patients at risk
for an event). Several novel imaging modalities have been validated using au-
topsy specimens to quantify the individual components of vulnerable plaques
(eg, necrotic core size, inflammatory component, fibrous cap thickness).
Subsequent feasibility studies in patients suggest that lipid content in human
coronaries can be measured using IVUS-based backscatter radiofrequency
analysis, intravascular MRI, or the catheter-based near-infrared spectroscopy
approaches. Although inflammatory cells within lesions cannot be directly
quantified, abnormal deformability of plaques as determined by IVUS-based
palpography (elastography) or thermography of the vessel wall may correlate
with tissue macrophage content. Recent clinical investigations suggest that
palpography can detect changes in plaque deformability over time (i.e., re-
sulting from medical therapy). Measuring fibrous cap thickness poses much
greater challenge with only catheter-based optical coherence tomography able
to identify structures thinner than 65 μm.

Looking beyond early feasibility studies, three future directions are pro-
posed for this area of clinical research. First, an integrated approach is
needed to detect vulnerable plaques throughout the coronary circulation.
Based on early experience with novel imaging modalities, it is apparent that
no single modality can capture all inter-related characteristics of vulnerable
plaques. Second, novel imaging end points ought to be modifiable with
existing or emerging therapeutic interventions (eg, aggressive LDL lower-
ing, enhanced reverse cholesterol transport, or anti-inflammatory approaches
targeting atheroma). Third, prognostic value of novel imaging end points in
identifying future events has to be established through natural history studies.
Ultimately, the array of several “biomarkers”, such as compositional imaging
(what type of plaque is present?), functional assessments (how abnormal is
the vessel function?) and circulating biomarkers (how active is the disease
process?) will be required to assess risk and guide treatment decisions in the
future.
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Mo-ML3:1 ROLE OF PLANT DERIVED ESSENTIAL FATTY
ACIDS IN HEART DISEASE PREVENTION?

E.J. Schaefer. Lipid Metabolism Laboratory, Human Nutrition Research
Center on Aging at Tufts University, Boston, MA 02111 USA

Objective: to review current knowledge of the role of plant derived es-
sential fatty acids on heart disease and its risk factors, which include high
blood pressure, elevated total cholesterol or low density lipoprotein (LDL)
cholesterol, smoking, diabetes, and decreased high density lipoprotein (HDL)
cholesterol, as well as emerging risk factors such as elevated non-HDL choles-
terol and triglycerides, small dense LDL, lipoprotein(a), total cholesterol/HDL
cholesterol, and C reactive protein (CRP) levels, and decreased large HDL
levels.

Methods: a complete review of the literature as well as our own research.
Results: Animal studies indicate that excess dietary saturated fat and

cholesterol promote atherosclerosis related to elevations in very low density
lipoproteins (VLDL) and LDL due to delayed clearance via the LDL receptor
mediated pathway, while dietary cholesterol upregulates apolipoprotein (apo)
A-I gene expression, and saturated fat downregulates HDL apoA-I clearance
due to decreased SR-BI activity. Diets high in carbohydrate and calories
promote excess production of triglyceride-rich lipoproteins. Human metabolic
studies support these concepts. With aging there is increased production of
VLDL, and decreased LDL clearance, resulting in significant elevations, while
gender differences in HDL apoA-I are due to altered production. Lp(a) levels
are mainly genetic, while CRP levels are determined by liver lipid content, and
central adiposity. Human intervention studies have documented the benefit of
replacing saturated fat with n6 and n3 polyunsaturated fatty acids in heart
disease risk reduction, as well as from increasing the intake of n3 fatty acids
for decreasing cardiac sudden death and possibly dementia. These latter fatty
acids can be from plant oils rich in alpha linolenic acid (18:3n3), as well as
from fish.

Conclusions: The 2003 World Health Organization nutrient intake guide-
lines of saturated fat < 10% of calories, n6 fats 5-8%, n3 fats 1-2%, fiber
16-24 g/day, cholesterol < 300 mg/day, and simple carbohydrate < 10% along
with daily exercise are excellent for heart disease prevention.
References
[1] Schaefer EJ. Lipoproteins, nutrition, and heart disease. Am J Clin Nutr

2002; 75:191-212.
[2] World Health Organization Technical report 216 “Diet, Nutrition, and the

Prevention of Chronic Disease Geneva 2003; (32): 1-160.
Funding: National Institutes of Health and US. Department of Agriculture
Research Service

Mo-ML3:2 A STANDARDIZED APPROACH TO DIETARY
ANTIOXIDANT TREATMENT

P. Morazzoni, A. Riva, E. Bombardelli. Indena S.p.A., Milan, Italy

In the last decades, epidemiological observations indicated that the dietary
use in both Eastern and Western countries of some common edible plants
could be associated with the modification of the incidence of chronic degen-
erative pathologies including cardiovascular diseases and cancer. In addition,
an impressive amount of experimental data are now available supporting a
possible role of some of the phytochemicals contained in these plants in term
of modulation of basic biochemical processes, directly or indirectly connected
with an oxidative stress.

The epidemiological evidences, for definition, are based on dietary con-
sumption of variegated form in which the edible plants are consumed and in
most of the cases it is very difficult the comparison of data relieved in such
an eterogeneous scenario. Consequently the great bulk of available informa-
tion should be evaluated with the utmost care in relation of the chemical
composition of the tested botanical products.

Today, technological advances in both production and analytical techniques
have allowed the development of extracts, obtained from edible plants, with
an extremely high degree of standardization, which, in some cases, include
identification and quantification of each components of the complex mixture.
In other words, it is now possible to prepare, on an industrial scale and in a
rigorously reproducible manner, multi-molecular products, whose biological
properties may then be assayed in both preclinical and clinical controlled
studies.

A few examples of great interest can be identified with standardized extracts
of grapes seeds, green tea, olive, bilberry, soybean seeds and others. Rigorous

standardization, based on the combination of Good Agricultural Practices
(GAP) and Good Manufacturing Practices (GMP), joined to analytical quanti-
tative techniques (HPLC, HPLC-MS) and semi-quantitative techniques (NMR,
FT-IR and NIR spectroscopy), has allowed industrial preparation of highly
reproducible extracts or fractions of these plants endowed with interesting
biological properties.
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Mo-W1:1 EFFECTS OF CHOLESTERYL ESTER TRANSFER
PROTEIN INHIBITION ON LIPOPROTEIN
METABOLISM IN HUMANS

M.E. Brousseau1, M.R. Diffenderfer1 , J.S. Millar2, C. Nartsupha1,
B.F. Asztalos1, F.K. Welty3, M.L. Wolfe2, J.P. Mancuso4, A.G. Digenio5,
D.J. Rader2, E.J. Schaefer1. 1Lipid Metabolism Laboratory,
JM-USDA-HNRCA at Tufts University, Boston, MA; 2Department of
Medicine and Center for Experimental Therapeutics, University of
Pennsylvania School of Medicine, Philadelphia, PA; 3Division of Cardiology,
Beth Israel Deaconess Medical Center, Boston, MA; 4Department of Clinical
Biostatistics, Pfizer, Inc., Groton, CT; 5Department of Clinical Sciences,
Pfizer, Inc., New London, CT, USA

Objective: We have previously reported that torcetrapib, a potent inhibitor
of cholesteryl ester transfer protein (CETP), markedly increased high density
lipoprotein cholesterol (HDL-C) levels in subjects with low HDL-C (<40
mg/dL) [1]. The goal of the present study was to define the mechanism(s)
responsible for the increased HDL levels.

Methods: Nineteen subjects, 9 of whom were taking atorvastatin (atorva)
20 mg for hypercholesterolemia, received placebo for 4 weeks, followed by
torcetrapib 120 mg once daily for 4 weeks. In 6 subjects from the non-atorva
cohort, the once daily regimen was followed by a 4-week period of torcetrapib
120 mg twice per day. At the end of each phase, subjects underwent a primed-
constant infusion of (5,5,5-2H3)-L-leucine to determine the kinetics of HDL
apolipoprotein (apo) A-I. HDL subspecies were assessed using 2-dimensional
lipoprotein electrophoresis.

Results: Torcetrapib was well-tolerated, without clinically important drug-
related adverse events or withdrawals. Mean inhibition of CETP activity (%),
determined immediately before administration of the last dose, was 38±22
(P=0.001) for the atorva cohort and 28±16 (P=0.003) and 65±16 (P=0.01) for
the non-atorva 120 mg once and twice daily cohorts. Torcetrapib 120 mg daily
increased plasma concentrations of HDL-C by 61 percent (P<0.001) and 46
percent (P=0.001) in the atorva and non-atorva cohorts, respectively, while the
120 mg twice daily dose increased HDL-C by 106 percent (P<0.001). Torce-
trapib had striking effects on concentrations of alpha-1-migrating HDL, which
we have consistently shown to be inversely associated with atherosclerotic
risk [2,3]. Relative to placebo, torcetrapib 120 mg daily increased the amount
of apoA-I in alpha-1-migrating HDL in both the atorva (136%, P<0.001)
and non-atorva (153%, P<0.01) cohorts, while an increase of 382% (P<0.01)
was observed in the 120 mg twice daily group. Torcetrapib increased HDL
apoA-I pool size by 8±15% in the atorva cohort (P=0.16) and by 16±7%
(P<0.0001) and 34±8% (P<0.0001) in the non-atorva 120 mg once and
twice daily cohorts. These changes were primarily due to reductions in HDL
apoA-I fractional catabolic rates (FCR, pools/d), with torcetrapib reducing
HDL apoA-I FCR by 6.8%, from 0.237±0.042 to 0.218±0.030 (P=0.10), in
the atorva cohort, by 8.2%, from 0.252±0.071 to 0.237±0.074 (P<0.001),
in the non-atorva 120 mg daily cohort, and by 20.9%, from 0.228±0.033
to 0.179±0.020 (P<0.01), in the non-atorva 120 mg twice daily cohort.
Torcetrapib did not affect HDL apoA-I production rate in any of the cohorts.

Conclusions: These data indicate that partial inhibition of CETP with
torcetrapib: 1) normalizes apoA-I levels within alpha-1-migrating HDL and
2) increases plasma concentrations of HDL apoA-I by delaying apoA-I
catabolism.
References
[1] M.E. Brousseau, et al. N Engl J Med. 2004;350:1505-15.
[2] B.F. Asztalos, et al. Arterioscler Thromb Vasc Biol. 2000;20:2670-6.
[3] B.F. Asztalos, et al. Arterioscler Thromb Vasc Biol. 2005;25:2185-91.
Funding: This work was supported by the Department of Clinical Research,
Medicinal Products Research and Development, Pfizer, Inc., Groton, CT.

Mo-W1:2 HDL THERAPY FOR THE SUB-ACUTE TREATMENT
OF PATIENTS WITH ACUTE CORONARY
SYNDROMES

R.S. Newton. Esperion Therapeutics, A Division of Pfizer Global Research
and Development, Ann Arbor, Michigan, USA

Pharmacologic interventions to treat patients with atherosclerosis originally
focused on lowering elevated LDL-cholesterol levels as a therapeutic target.
A smaller number of intervention trials have also demonstrated the effect of
elevating low HDL-cholesterol levels to reduce cardiovascular morbidity and
mortality. Although the mechanism(s) by which HDL beneficially alters the
atherosclerotic disease process is (are) still unknown, it is presumed that high
levels of HDL can facilitate the efflux of cholesterol from the arterial wall,
thereby enhancing the transport of cholesterol and other lipids from the arterial
wall back to the liver for biliary excretion as fecal sterols and bile acids.
It has been hypothesized that through a rapid facilitation of HDL-mediated
cholesterol efflux from the arterial wall by infusion of synthetic apolipoprotein
A-I (apoA-I)/phospholipid complexes, HDL therapy could have a sub-acute
therapeutic application to treat cardiovascular disease at the site of action,
namely the vulnerable, unstable, lipid-rich atherosclerotic plaque. Individuals
recently hospitalized with acute coronary syndromes have been identified as
an initial target patient group who might possibly benefit from this type of
therapy.

Single high dose infusions and repeated injections of lower doses of apoA-I
variants or mimetics complexed to phospholipids have produced remarkable
and rapid effects on the progression and regression of the atherosclerotic
disease process in multiple animal models. The positive results of these
preclinical experiments have compelled researchers to perform exploratory
studies in human subjects in which reconstituted HDL and synthetic apoA-
I/phospholipid complexes are infused through a peripheral vein. These clinical
studies are testing the hypothesis and the potential use of HDL therapy
as a new treatment modality for patients with acute coronary syndromes
as an adjunct to the standard of care. A small pilot study of recombinant
ApoA-I Milano/phospholipid complex (ETC-216) was conducted in patients
with acute coronary syndromes. Intravascular ultrasound (IVUS) was used to
measure changes in coronary plaque volume. Five doses of ETC-216 were
administered at weekly intervals, with an IVUS measurement done before
initiation of treatment and within one to two weeks after completion of
treatment, with each patient enrolled in the study acting as his or her own
control. This initial study with ETC-216 demonstrated, for the first time,
statistically significant regression of coronary atherosclerosis in patients with
acute coronary syndromes. The regression of atherosclerosis observed in this
study was not associated with any change in the dimensions of the arterial
lumen. These promising results will need to be confirmed in larger clinical
trials. It is recognized that the ultimate benefit of HDL therapy to patients
should be in its ability to reduce cardiovascular events, providing incremental
benefit to the current standard of care.

This presentation will include a historical review, update and discussion
of the preclinical and clinical studies that support the development of HDL
therapy for reducing cardiovascular morbidity and mortality in the sub-acute
treatment of patients with acute coronary syndromes.
References
[1] Newton RS, Krause BR. HDL therapy for the acute treatment of

atherosclerosis. Atherosclerosis Suppl. 2002;3:31-38.
[2] Nicholls SJ, Tuzcu EM, Sipahi IS, et al. Relationship between atheroma

regression and change in lumen size after infusion of apolipoprotein A-I
Milano. J Am Coll Cardiol. 2006;47:992-997.

[3] Nissen SE, Tsunoda T, Tuzcu EM, et al. Effect of recombinant apoA-
I Milano on coronary atherosclerosis in patients with acute coronary
syndromes: a randomized controlled trial. JAMA. 2003; 290:2292-2300.

Funding: Clinical study funded by Esperion Therapeutics (now a Division of
Pfizer Global R&D), Ann Arbor, Michigan, USA
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Mo-W1:3 MODULATION OF CHOLESTEROL ESTER
TRANSFER PROTEIN ACTIVITY IN THE TREATMENT
OF CARDIOVASCULAR DISEASE

J.-C. Tardif. Montreal Heart Institute, Montreal, Canada

Cardiovascular diseases remain the leading cause of death worldwide and the
epidemics of obesity and diabetes and the aging of the population are likely to
increase the burden of atherosclerosis in the years to come. Although lowering
of LDL-cholesterol with different agents (especially statins) has resulted in
favorable results in terms of rates of change of atherosclerosis on imaging
and clinical outcomes, even the most powerful statins do not prevent the
majority of myocardial infarctions, strokes and cardiovascular deaths. There
is therefore a need for novel anti-atherosclerotic agents to be given on top
of background statin therapy that would further reduce atherosclerosis-related
clinical events. Two of the most promising types of agents that are being
investigated are those that raise HDL-cholesterol levels and those that target
the underlying inflammation in the vascular wall. Small animal and clinical
studies have suggested that infusion of HDL may result in regression of
atherosclerosis. The HDL particle is not only involved in reverse cholesterol
transport but also has powerful anti-inflammatory and anti-oxidant activities.
Cholesterol ester transfer protein (CETP) is responsible for the exchange
of cholesterol esters between HDL and lower density particles (VLDL and
IDL), and orally administered inhibitors of CETP increase plasma levels of
HDL-cholesterol in patients by 40% to 100%. Animal studies have shown
that reduction of CETP activity through different approaches is associated
with a decrease in the atherosclerotic burden. Large randomized clinical trials
evaluating the effects of the CETP inhibitor torcetrapib on atherosclerosis
(evaluated with intravascular ultrasound in the ILLUSTRATE trial and with
carotid intima-media thickness) and on clinical outcomes are ongoing and
will help determine whether this pharmacological approach provides further
benefits to patients. In contrast, probucol targets oxidative stress, increases
CETP activity, induces xanthoma regression, and has led to differing results
in the carotid and femoral circulations. Because the efficacy of one probucol
analog (AGI-1067) is presently being evaluated in the ARISE clinical out-
comes trial, determining the effect of this anti-oxidant and anti-inflammatory
agent on CETP activity may provide insights on modulation of this pathway.
These large randomized clinical trials combined with mechanistic studies will
significantly contribute to our knowledge of the global effects and potential
clinical benefits obtained with modification of CETP activity.

Mo-W1:4 CHOLESTERYL ESTER TRANSFER PROTEIN
CONCENTRATIONS PREDICT CARDIOVASCULAR
EVENTS IN PATIENTS WITH CORONARY ARTERY
DISEASE TREATED WITH PRAVASTATIN

P. Marschang1, A. Sandhofer1, A. Ritsch1, I. Fiser2, E. Kvas3, J.R. Patsch1.
1Department of Internal Medicine, Innsbruck Medical University, Innsbruck,
Austria; 2Bristol-Myers Squibb, Vienna, Austria; 3Hermesoft Biometrics,
Graz, Austria

Objective: Cholesteryl ester transfer protein (CETP) mediates the transfer of
neutral lipids between lipoproteins. The B1B1 variant of the CETP TaqIB
polymorphism and high plasma CETP concentrations are associated with
favorable angiographic responses to treatment with pravastatin in patients
suffering from coronary artery disease (CAD). To extend these findings to
cardiovascular end points, we recruited 1620 hypercholesterolemic men and
women with preexisting CAD.

Methods: Plasma lipids, CETP TaqIB genotypes, and plasma CETP con-
centrations were determined at study entry. In 1389 patients that fulfilled all
eligibility criteria, treatment with pravastatin was started and patients were
followed for two years.

Results: Of 1002 patients who completed the follow-up, 100 patients
suffered at least one cardiovascular event. We observed significantly more
events in patients within the lowest quartile of plasma CETP concentrations
(odds ratio 3.20, CI95 1.65 - 6.23; p = 0.001, adjusted for known risk factors
of CAD). No significantly different numbers of cardiovascular events were
found between CETP TaqIB genotypes.

Conclusions: Plasma CETP concentrations, but not CETP TaqIB geno-
types, predict cardiovascular events in patients with CAD treated with
pravastatin. Despite higher LDL cholesterol concentrations, high plasma
CETP concentrations at baseline are associated with fewer cardiovascular
events compared to low plasma CETP concentrations in CAD patients treated
with pravastatin.
Funding: This study was supported by Bristol-Myers Squibb, Vienna, Austria.

Mo-W1:5 EFFECT OF ROSUVASTATIN ON REMODELLING OF
HIGH-DENSITY LIPOPROTEINS IN ATHEROGENIC
DYSLIPIDAEMIAS: ROLE OF CHOLESTERYL ESTER
TRANSFER PROTEIN (CETP)

M.J. Chapman1, M.J. Caslake2 , M. Guerin1, P.N. Durrington3,
M.K. Palmer4, F. McTaggart4, C.J. Packard2. 1Inserm U551, Hôpital de la
Pitié, Paris, France; 2Royal Infirmary, Glasgow, United Kingdom; 3Royal
Infirmary, Manchester, United Kingdom; 4AstraZeneca, Cheshire, United
Kingdom

Objective: To investigate the effect of rosuvastatin (RSV) on high-density
lipoprotein (HDL) particle remodelling in hypercholesterolaemic patients with
either normal or elevated triglyceride (TG) levels.

Methods: Patients with either hypercholesterolaemia (HC, n=13) or mixed
hyperlipidaemia (HL; TG≥2.0 mmol/L; n=15) were treated for 8 wk with
RSV 40 mg. HDL subpopulations (LpAI and LpAIAII) and particle size
distributions were quantified in plasma by immunoelectrophoresis and NMR,
respectively. Chemical compositions of isolated HDL2 and HDL3 were also
determined.

Results: RSV increased HDL-cholesterol (HDL-C) by about 10% in both
groups. In HC, elevations occurred primarily in large LpAI particles (+29%
from baseline; p<0.05) resembling HDL2. In HL, by contrast, HDL-C el-
evation reflected a preferential increase in large LpAIAII particles (+22%;
p<0.05). A marked increase in the ratio of CE to TG occurred in both HDL2
and HDL3 consistent with the RSV-induced fall in plasma CETP activity and
mass. At 8 wks, VLDL-TG levels were lower by 28% (p<0.05) and 41%
(p<0.01) compared with placebo in HC and HL groups, respectively.

Conclusion: RSV induced an increase of CE in HDL particles probably
as a result of reductions in CETP activity and mass and in numbers of
ApoB-containing particle acceptors, notably in TG-rich VLDL. These actions
resulted in a preferential remodelling of HDL to larger LpAI particles in HC,
but to LpAIAII particles in HL. VLDL-TG levels may be key determinants
both of CETP action and of HDL particle remodelling induced by RSV in
atherogenic dyslipidaemias.
Funding: AstraZeneca funded the study.

Mo-W1:6 EFFECT OF THE LXR AGONIST T0901317 ON
REVERSE CHOLESTEROL TRANSPORT IN VIVO

I. Zanotti1, F. Potì1, E. Favari1 , S. Bellosta2 , F. Bernini1. 1Dep. of
Pharmacol. and Biol. Sciences and Appl. Chem., University of Parma, Parma,
Italy; 2Dep. of Pharmacol Sciences, Univ. of Milan, Milan, Italy

Objectives: We investigated the in vivo effect of a short term administration of
the synthetic LXR agonist TO901317 on reverse cholesterol transport (RCT),
utilizing a newly developed approach that allows the specific evaluation of
RCT from macrophages.

Methods: The RCT in vivo was quantified by injecting 3H-cholesterol-
loaded J774 macrophages into the peritoneum of mice pretreated with
T0901317 10mg/kg/day or vehicle; 48h later the animals were sacrificed and
the radioactive colesterol content in plasma, liver and feces was measured. To
evaluate whether the pharmacological treatment resulted in the modification
of serum efflux potential, sera from control and T0901317-treated mice were
used as cholesterol acceptors in efflux experiments utilizing cultures of J774
macrophages as model for ABCA1-mediated efflux and FU5AH rat hepatoma
cells as model for SR-BI-mediated efflux.

Results: The in vivo treatment with T0901317 caused a significant increase
in fecal 3H-sterol elimination, with a parallel raise of hepatic ABCA1 expres-
sion. in cholesterol efflux experiments, sera from mice treated with T0901317
showed to possess an improved capacity to promote cholesterol release from
cells through passive diffusion and SR-BI-mediated mechanisms.

Conclusions: The in vivo stimulation of LXR may promote the mac-
rophage specific rct, with an effect involving the increase in serum efflux
potential.
Funding: The work was supported by grants from Istituto Nazionale per
le Ricerche Cardiovascolari, Compagnia di San Paolo e Ministero Italiano
dell’Università e della Ricerca Scientifica.
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Mo-W1:7 IN VITRO INCUBATION OF ETC-642 DISCS:
POTENTIAL REMOLDELING OF HDL
SUBFRACTIONS AS CHARACTERIZED BY
CAPILLARY ISOTACHOPHORESIS

B. Zhang, Y. Uehara, S. Miura, K. Saku. Fukuoka University, Fukuoka, Japan

Objectives: Reconstituted HDL is a new therapeutic approach for acute
coronary syndrome. Our previous study suggested remodeling of plasma
HDL as a mechanism by which apoA-I/phosphatydilcholine discs form pre-
beta HDL. The present study examined the effects of ETC-642, a synthetic
peptide/phospholipids complex, on charge-based plasma HDL subfractons.

Methods: Charge-based HDL subfractons [fast (f)-, intermediate-, and
slow (s)-migrating HDL) were characterized by capillary isotachophoresis
(cITP) in a Beckman P/ACE MDQ system. Plasma from a patient with HDL
deficiency was used to characterize the charge distribution of ETC-642. The
effects of ETC-642 on HDL subfractions were examined in plasma from a
normolipidemic subject.

Results: cITP sHDL in HDL-deficient plasma depleted of apoB was
markedly increased in the presence of ETC-642, indicating that ETC-642 has
the same electrophoretic mobility with cITP sHDL. Incubation of normolipi-
demic plasma depleted of apoB in the presence of ETC-642 at a peptide
concentration of 0.5 mg/ml at 37oC for 10 min drastically decreased cITP
fHDL and increased sHDL. Similar results were obtained after the inhibition
of LCAT activity by a LCAT inhibitor, suggesting that ETC-642 converted
cITP fHDL into sHDL by fusion with plasma HDL.

Conclusion: In vitro incubation of ETC-642 with plasma HDL remodeled
cITP fHDL into sHDL, which should enhance the ability of ETC-642 to
increase cellular cholesterol efflux.
Funding: This work was funded by Pfizer Co. Ltd

Mo-W2 DIABETES AND ATHEROSCLEROSIS

Mo-W2:1 DIABETES AND THE VASCULAR WALL: ROLE OF
INFLAMMATORY MOLECULES

A. Chait1, S. Subramanian1, C.Y. Han1, T. Chiba1, J.F. Oram1,
J.W. Heinecke1 , T.N. Wight2. 1Division of Metabolism, Endocrinology and
Nutrition, Department of Medicine, University of Washington, and 2Benaroya
Research Institute, Seattle, WA, USA

Objectives: Interaction of atherogenic lipoproteins with vascular proteolgy-
cans is believed to play a critical role in atherogenesis. Previous studies from
our group have demonstrated how diabetes might lead to potential changes in
both lipoproteins and proteolgycans that might facilitate their direct interaction
and account for the increased atherosclerosis seen in diabetes.

Diabetes might also affect other tissues such as the liver and adipose tissue,
which might indirectly lead to atherosclerosis. For example, obesity and
insulin resistance are associated with the presence of systemic inflammation,
which in turn is associated with atherosclerosis. One potential molecule that
might play an important role in linking inflammation and atherosclerosis is
serum amyloid A (SAA). SAA is secreted by both liver and adipocytes in
response to inflammatory stimuli, such as are seen in obesity and insulin
resistance, and in type 2 diabetes. SAA is an apolipoprotein, which is trans-
ported mainly on HDL but also on the triglyceride-rich lipoproteins and their
remnants under certain circumstances. It has proteolgycans binding sites,
which would favor the retention of SAA-containing lipoproteins by vascular
proteolgycans.

Methods: To test the effect of inflammation and SAA on atherosclerosis,
we have used various mouse models of acute and chronic inflammation,
including atherosclerosis-prone (LDL receptor deficient) mice made obese,
insulin resistant and diabetic by feeding them a “diabetogenic” diet rich in
sugar and fat.

Results: The presence of SAA on HDL particles allows them to bind
and be retained by vascular proteoglycans. “Inflammatory HDL” also has an
impaired ability to promote reverse lipid transport. LDL receptor deficient
mice fed a diabetogenic diet were insulin resistant, diabetic and had increased
circulating SAA relative to control mice. Moreover, they had a marked
increase in atherosclerosis, the extent of which correlated with circulating
SAA, but not circulating lipid levels. The source of the increased SAA in the
circulation in unclear. The specific circulating SAA isoforms suggest that most
is derived from the liver. However, increased expression of SAA isoforms was
observed in both liver and adipose tissue. Since the form that is increased in
adipose tissue during obesity is different from the major circulating forms,
the increased SAA expression in adipose tissue might have a local function,

e.g. recruitment of macrophages into adipose tissue, which in turn might play
a role in systemic inflammation and hence increased SAA expression by the
liver.

Conclusions: Thus, inflammatory changes in both adipose tissue and the
liver that accompany obesity, insulin resistance and diabetes might indirectly
affect the vascular wall, thereby linking inflammation and atherosclerosis in
these disorders.
Funding: Supported in part by NIH grants DK 02456, HL-30086, and
HL-018645

Mo-W2:2 GENETICS OF OBESITY AND DIABETES: LESSONS
FROM THE EXTREMES

S. O’Rahilly. Department of Clinical Biochemistry, University of Cambridge,
Addenbrooke’s Hospital, Cambridge, UK

Implicit in the justification for the enormous increase in investment in bio-
molecular research that has occurred over the past 20 years has been the
promise that this would provide insights relevant to the understanding of
human pathophysiology and the ultimate alleviation of suffering from human
disease. To this end, model organisms are enormously attractive as they pro-
vide tractable and controllable systems in which precise and "clean" data can
be obtained. In contrast the study of complex human disease is fraught with
difficulties related to the multifactorial nature of most human illness, and the
challenges of controlling for the effects of largely immeasurable confounding
factors, both genetic and environmental. While it is critical that research on
complex human phenotypes and diseases continues an approach that focuses
on extreme human phenotypes has established itself as a useful complementary
strategy. Firstly, it is more likely that extreme human phenotypes are caused
by tractable monogenic or oligogenic defects. Secondly, the consequences of
such defects are not always identical to those seen in animal models. Thirdly,
once a link between a major mutation particular gene and a human phenotype
is established it is much more likely that subtle variation in those genes is
involved in influencing susceptibility to common human diseases. Finally, dis-
coveries in this area may lead to effective mechanism-based therapies which
provide justification for the continuation of investment in basic biomedical
research. In this presentation I will discuss advances that have come from the
studies of two cohorts of humans with extreme phenotypes, namely obesity
and insulin resistance.
References
[1] Savage DB and O’Rahilly S, Syndromes of severe insulin resistance in

“Insulin Resistance” edited by Kumar S & O’Rahilly S, publ John Wiley
2005 (book chapter). ISBN 0-470-85008-6

[2] Farooqi IS and O’Rahilly S, Monogenic obesity in humans. Ann Rev Med
2005; 56:443-58 (review)

Funding:: 1. The Wellcome Trust; 2. Medical Research Council.

Mo-W2:3 LIPOPROTEIN ABNORMALITIES AND GLUCOSE
CONTROL IN YOUTH WITH TYPE 1 AND TYPE 2
DIABETES

S.M. Marcovina1, J.J. Albers1, B.M. Snively2. 1Northwest Lipid Metabolism
and Diabetes Research Laboratories, University of Washington, Seattle, WA,
USA; 2Wake Forest University School of Medicine, Winston-Salem, NC, USA

Objectives: To assess the extent of lipoprotein abnormalities and the relation-
ship of LDL buoyancy, as expressed by the LDL relative flotation (LDL Rf),
and plasma levels of apolipoprotein B (apoB) and Lp(a) with glucose control
in United States youth with type 1 (T1) or type 2 (T2) diabetes.

Methods: Cross-sectional analyses of data from the SEARCH for Diabetes
in Youth study, a multi-center population-based study of youth with diabetes
onset <20 years of age. The present analysis included participants 10 years of
age or older (1830 with T1, and 314 with T2 diabetes) who had LDL Rf and
levels of HbA1c, apoB and Lp(a) determined at the study examination.

Results: Among youth aged ≥10 years, elevated apoB and dense LDL
were significantly more frequent in participants with T2 than in those with T1
diabetes: 35.4% of T2 had apoB >100 mg/dl, and 37.6% had dense LDL (LDL
Rf ≤0.237) as compared to 11.9% and 10.0%, respectively, of T1 (p<0.0001).
In T2, the prevalence of elevated apoB was greater than the prevalence of LDL
cholesterol levels ≥130 mg/dl (35.4% vs. 24.0%). No significant difference
in the distribution of Lp(a) levels was observed between T2 and T1 diabetes
in Hispanic and non-Hispanic whites, and the distribution was similar to that
reported in healthy Caucasian adults age 25-37 (Marcovina et al, 1996). In
both T1 and T2, apoB concentrations increased significantly as a function of
increased HbA1c (p<0.0001). The percentages of apoB >100 mg/dl in T2 and
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T1 with poor glycemic control were 71.6% and 30.8%, respectively. There
was also a higher frequency of dense LDL as a function of increased HbA1c.
In T2 and T1 participants with poor glycemic control (HbA1c >9.5), the
percentages of those with dense LDL (Rf ≤ 0.237) were 61.7% and 20.8%,
respectively. The association between HbA1c and apoB or LDL Rf remained
significant in both T1 and T2 diabetes (p<0.0001) after adjustment for age,
gender, race or ethnicity, body mass index, and duration of diabetes.

Conclusions: In youth, elevated apoB and dense LDL are significantly
more frequent in T2 than in T1 diabetes. The increased prevalence of elevated
apoB and dense LDL in T1 and T2 diabetes with poor glycemic control em-
phasizes the importance of aggressive glucose control in youth with diabetes.
References
[1] Marcovina SM, Albers JJ, Wijsman E, Zhang ZH, Chapman NH, Kennedy

H. Differences in Lp(a) concentrations and apo(a) polymorphs between
black and white Americans. J Lipid Res 1996; 37:2569-2585.

Funding: SEARCH for Diabetes in Youth is funded by the Center for Disease
Control and Prevention (PA 00097) and supported by the National Institute of
Diabetes and Digestive and Kidney Diseases.

Mo-W2:4 PROATHEROGENIC METABOLIC CHANGES IN
INFANTS OF MOTHERS WITH DIABETES

M.L.S. Lindegaard1, E.M.M. Svarrer1, P. Damm2, E.R. Mathiesen3 ,
L.B. Nielsen1. 1Dept. Clin. Biochem., Rigshosputalet, Uni. Copenhagen,
Denmark; 2Dept. Obstetrics, Rigshospitalet, Uni. Copenhagen, Denmark;
3Dept. Endocrinology, Rigshospitalet, Uni. Copenhagen, Denmark

Objective: We explored how maternal type 1-diabetes affects fetal low density
lipoprotein (LDL) metabolism.

Methods: Cord blood and placenta samples were collected from pregnan-
cies where the mother had type I diabetes (DM) (n = 31) and controls (n =
23). P-LDL and -CRP and HbA1c were measured with routine methods, LDL
size with gel electrophoresis, and placental microsomal triglyceride transfer
protein (MTP) activity with a lipid transfer assay. The mRNA in fetal livers
from pregnant diabetic Ins2Akita/+ and wild-type mice was analysed with
real-time PCR.

Results: Infants of DM mothers had a 56% higher plasma LDL-cholesterol
concentration than controls (p = 0.0007). We recently reported that human
placenta expresses MTP and secretes LDL that is larger than plasma LDL
(J. Biol. Chem., 2004). The MTP activity in placenta was increased and the
LDL particles were larger in infants of DM mothers compared to the controls.
Moreover, in mice, DM decreased fetal liver apoB mRNA and increased LDL
receptor mRNA expression. Infants of DM mothers had increased plasma CRP
concentrations.

Conclusions: The results support the notion, that maternal DM increases
fetal plasma LDL-cholesterol and that increased production by placenta plays
a role. The increase of CRP might reflect low-grade inflammation in the fetus
that together with LDL-hyperlipoproteinemia may predispose the offspring of
mothers with diabetes to atherosclerosis.

Mo-W2:5 INCREASED VASCULAR WALL ENDOTHELIAL
NITRIC OXIDE SYNTHASE (ENOS) LEVELS IN
UMBILICAL CORDS FROM GESTATIONAL DIABETIC
WOMEN

P. Di Fulvio1, G. Formoso1, S. Di Silvestre2 , P. Di Tomo2, A. Giardinelli2 ,
R. La Sorda2, N. Di Pietro2, M. Piantelli2 , A. Consoli1, A. Pandolfi1.
1Department of Medicine and Aging Science, University G. D Annunzio,
Chieti, Italy; 2Aging Research Center, Ce.S.I., G. D Annunzio University
Foundation, Department of Biomorphology Chieti-Pescara, Chieti, Italy

Objectives: Nitric Oxide (NO) is a key regulator of endothelial function.
Hyperglycemia causes vascular damage, but its effects on NO synthesis and
bioavailability are still debated.

Methods: We obtained umbilical cords from 10 women with gestational
diabetes (GD) and from 10 control women (C) and we measured: 1) eNOS
protein levels (immunohistochemistry) in umbilical cord tissue 2) basal eNOS
mRNA (Real Time-PCR), protein (Western Blot), NO release (conversion
of [3H]-L-arginine in [3H]-L-citrulline) and nitrotyrosine levels (ELISA) in
umbilical vein endothelial cells (HUVEC) cultured from GD and C cords and
3) eNOS gene expression and protein level and NO production in C-HUVEC
acutely exposed (24 hours) to 25 mM glucose (HG).

Results: eNOS protein levels two fold increased in umbilical cords from
GD. Consistently, basal eNOS mRNA, protein content and activity were
significantly greater in cultured GD-HUVEC (eNOS/GAPDH mRNA= 1.0 0.1

vs 0.6 0.05; eNOS protein = 0.64 0.09 vs 0.37 0.01 AU; NOS activity= 0.20
0.02 vs 0.12 0.03 pmol/mg prot.-1/min-1 in GD- vs C-HUVEC, all p<0.05).
Nitrotyrosine levels were also 3-fold increased in GD vs C. Exposure of
C-HUVEC to HG induced a significant increase in eNOS mRNA, protein
and activity (eNOS/GAPDH mRNA= 0.8 0.05 vs 3.0 0.4; eNOS protein=
0.33 0.04 vs 0.74 0.06 AU; NOS activity= 0.10 0.03 vs 0.26 0.04 pmol/mg
prot.-1/min-1, in C vs HG exposed cells, all p<0.01).

Conclusions: Chronic hyperglycemia may upregulate vascular NO genera-
tion in vivo in humans. However, NO is likely to react with O2-, thus reducing
NO availability and generating potentially dangerous peroxinitrates.

Mo-W2:6 THE RELATIONSHIP BETWEEN CALCIFIED
ATHEROSCLEROTIC PLAQUE AND BONE MINERAL
DENSITY: THE DIABETES HEART STUDY

B.I. Freedman, F.C. Hsu, K. Lohman, D.W. Bowden, L. Leonchik,
C.D. Langefeld, J. Xu, T.C. Register, S.S. Rich, L.E. Wagenknecht. Wake
Forest University School of Medicine, Winston-Salem, NC, USA

We assessed interactions between calcified atherosclerotic plaque and bone
mineral density (BMD) in Diabetes Heart Study (DHS) families to evaluate
this relationship in men and diabetics, subjects at high risk for atherosclerosis.

BMD was measured using quantitative computed tomography (QCT), and
coronary artery calcified plaque (CorCP), carotid artery plaque (CarCP) and
abdominal aorta plaque (AorCP) using cardiac gated CT in 1,030 European
American participants (378 families). Spearman correlation coefficients were
computed and Generalized Estimating Equations (GEE1) assessed association
between measures.

Subjects were 53% female, 83% diabetic, with mean + SD (median) age
62.5 + 9.4 (62.7) years, QCT thoracic spine BMD 140.4 + 41.1 (137.1)
mg/cm3, QCT lumbar spine BMD 127.3 + 39.3 (124.3) mg/cm3, CorCP 1904
+ 3061 (558), CarCP 368 + 700 (76), and AorCP 13073 + 16991 (5980).
Adjusting for age, gender, BMI, diabetes, smoking, blood pressure, LDL
cholesterol and medications, QCT thoracic spine BMD was inversely associ-
ated with CarCP (r = -0.11; p=0.005), CarCP (r = -0.07; p=0.02) and AorCP
(r = -0.12, p=0.02). Similar results were observed for lumbar spine BMD.
BMD and calcified atherosclerotic plaque associations were more pronounced
in men.

This study confirms an inverse relationship between BMD and calcified
plaque in European Americans, particularly in men and in a population
enriched for type 2 diabetes mellitus.

Mo-W2:7 ANTI-INFLAMMATORY AND PRO-PROLIFERATIVE
PROPERTIES OF ROSIGLITAZONE IN FIBROBLASTS
FROM TYPE 2 DIABETIC PATIENTS

S. Madec, E. Santini, M. Nannipieri, E. Ferrannini, A. Solini. Department of
Internal Medicine University of Pisa, Pisa, Italy

Objective: PPARS are implicated in metabolic disorders predisposing to
atherosclerosis.We studied rosiglitazone (Rs) effects on cytokines involved in
plaque growth and remodelling.

Methods: We treated cells (c) of 5 controls (C) and 5 diabetic patients
(D) with Rs and the PPAR antagonist Sr202,measuring TGFbeta (TGFβ),
IL6, laminin (Lam), fibronectin (Fib) expression (exp) by real-time PCR
and release (rel) by ELIS A. To identify the involved intracellular signaling,
ERK1-2 phosphorylation (pho) and p38 activation (act) were evaluated.

Results: PMA (C:+2.7, D:+2.2) and Rs (C:+3.5, D:+4.8-fold) increased
TGFβ exp in C and D, being additive only in C (+75 vs +2.8). Sr202 abolished
Rs effect.Lam rel was parallel (C: basal (Bs) 69±6, PMA 121±9, Rs 106±18,
PMA+Rs 152±22; D: Bs 74±6, PMA 133±15, Rs 104±21, PMA+Rs 93±18
ng/ml/150,000 c). Sr202 prevented Rs-induced Lam increase (back to 75±13
in c and to 66±10 in D). Rs increased Fib (C: Bs 4014±275, Rs 4791±312, D:
5825±397, Rs 6705±378), Sr202 inhibited it (C: 3916±237, D: 5571±306
ng/ml/150,000 c). Rs weakly influenced IL6 exp, while reducing PMA effect
(C: from 4.3 to 2.0, D: from 4.4 to 2.2 relmRNA), maintaining IL6 rel as
unstimulated (C: 701±95 vs 708±99; D: 815±105 vs 809±124) and reversing
PMA effect (C: 1646±148, D: 1458±207 pg/ml/150,000 c).Rs increased p38
act more in C, alone (+19 vs+0%) or with PMA (+43 vs+25%); PMA-induced
ERK1-2 pho similarly decreased in C and D (-16, -21%).

Conclusion: Rs promotes matrix production via increased TGFβ; the
combined PKC act induces a higher response in C via p38 act; Rs reduces
PMA-induced IL6 exp/rel in C and D,opposing PMA-inducing ERK1-2 pho.
Funding: University of Pisa
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Mo-W3:1 ADIPOSE TRIGLYCERIDE LIPASE: FUNCTIONAL
ROLE IN FAT CELL LIPOLYSIS AND INVOLVEMENT
IN LIPID AND ENERGY METABOLISM

G. Haemmerle1, R. Zimmermann1, A. Lass1, G. Höfler2, E. Wagner3,
R. Zechner1. 1Institute of Molecular Biosciences, University of Graz, Graz,
Austria; 2Institute of Pathology, Medical University of Graz, Graz, Austria;
3Research Institute of Molecular Pathology, Vienna, Austria

Objective: For decades hormone-sensitive lipase (HSL) was considered the
rate-limiting enzyme for the catabolism of triacylglycerol depots in adipose
and other peripheral tissues. However, the absence of obesity in HSL-ko mice
and a considerable production of fatty acids and glycerol in HSL-deficient
tissues suggested that at least one additional lipase must participate in the
lipolytic process. Recently, we discovered a novel triacylglycerol hydrolase,
adipose triglyceride lipase (ATGL) [1]. The objective of the presented work
was to elucidate the role of ATGL in the lipolytic catabolism of lipid depots
in in vitro and in vivo experiments.

Results: ATGL is unrelated to other mammalian TG lipases but contains
a patatin domain commonly found in acyl-hydrolases of plants. The enzyme
is highly expressed in murine and human adipose tissue and is found in the
cytoplasm and lipid droplets of differentiated 3T3-L1 adipocytes. It efficiently
hydrolyzes TG, but in contrast to HSL, is essentially inactive on diacylglyc-
erol, cholesteryl- or retinyl-ester substrates. Inhibition of ATGL by siRNA
or antisense RNA expression in 3T3-L1 adipocytes impedes lipolysis and
reduces the cellular fatty acid and glycerol release. The use of an inhibitory
antiserum revealed that ATGL comprises a large fraction of the non-HSL
lipolytic capacity in fat cells. To elucidate the physiological function of the
enzymein vivo, we have generated ATGL-ko mice. ATGL-deficient mice
exhibited reduced lipolytic activities in white (WAT) and brown adipose tissue
(BAT), increased adipose tissue mass, and defective thermogenesis.

Conclusion: These findings are consistent with a rate-limiting function of
ATGL in the lipolytic breakdown of stored fat.
References
[1] Zimmermann R, Strauss JG, Haemmerle G, Schoiswohl G, Birner-

Gruenberger R, Riederer M, Lass A, Neuberger G, Eisenhaber F, Hermet-
ter A, Zechner R. Science. 2004;306(5700):1383-6.

Funding: This research was supported by the GEN-AU grant ’GOLD - Ge-
nomics of Lipid-Associated Disorders’, funded by the Austrian Ministry for
Education, Culture, and Research and the FWF SFB-Biomembranes (F701,
F713).

Mo-W3:2 COMPARISON OF THE POTENTIAL
ATHEROGENICITY OF SECRETORY
PHOSPHOLIPASE A2 GROUP IIA AND V: ACTIVATION
BY PROTEOGLYCANS AND DIFFERENTIAL
INDUCTION BY INFLAMMATION AND WESTERN
DIET

B. Rosengren1, H. Peilot2 , M. Umaerus1, A.-C. Jönsson-Rylander1 ,
L. Mattsson-Hultén2 , C. Hallberg1, M. Rodriguez-Lee2 , E. Hurt-Camejo 1,2.
1AstraZeneca, R&D, Molecular Pharmacology, Mölndal S-431 83;
2Wallenberg Laboratory, Sahlgrenska University Hospital, Göteborg 413 45,
Sweden

Objective: Secretory phospholipases A2 (sPLA2) are associated with
atherosclerotic cardiovascular diseases (ACVD). We compared the local-
ization in human atherosclerotic lesion, vascular cells expression, lipoprotein
modification and interactions with arterial proteoglycans (PGs) of sPLA2
group IIA (sPLA2-IIA) and sPLA2 group V (sPLA2-V).

Methods and Results: Strong immunostaining of sPLA2-IIA and V was
present in intima and media smooth muscle cells (SMCs). However, only
sPLA2-V was detected in endothelium and extracellularly around foam cells.
SPLA2-V was detected in mouse lesions where type IIA is not expressed.
Analyses of mRNA in human aortic and coronary lesions, lesion-isolated
macrophages (MØ) and cultured vascular cells supported the immunohisto-
chemistry. Coronary SMCs showed the highest expression of both enzymes,
but IIA expression levels were significantly higher. SPLA2-V, but not sPLA2-
IIA mRNA, was detected in aortic endothelial cells (aECs) and in M∅ cultures.
Phospholipids of VLDL, HDL and LDL in serum were hydrolyzed only
by sPLA2-V. The hydrolysis of phospholipids increased LDL binding with
PGs. Furthermore, interaction with PGs enhanced 2 to 3-fold the enzymatic
activity of sPLA2-V but not that of sPLA2-IIA. In mouse models treatment
with a western diet induced expression of sPLA2-V, but not that of group

IIA sPLA2-IIA in aorta. On the contrary, acute inflammation induced by an
intra-peritoneal injection of LPS induced expression of sPLA2-IIA but not
that of sPLA2-V, if something it decreased it.

Conclusions: Tissue distribution, PGs enhanced activity and expression
enhancement by western diet suggest an important role of sPLA2-V in
atheroesclerosis.

Mo-W3:3 VLDL SECRETION AND CATABOLISM IN INSULIN
RESISTANCE AND TYPE 2 DIABETES MELLITUS

A. Hernandez-Ono, B. Moon, Y.-L. Zhang, H.N. Ginsberg. Department of
Medicine, Columbia University College of Physicians and Surgeons, New
York, NY, USA

Objective: Increased assembly and secretion of very low density lipoprotein
(VLDL) apolipoprotein B (apoB) and triglycerides (TG) is characteristic of
patients with insulin resistance (IR) and type 2 diabetes mellitus (T2DM).
Increased secretion of VLDL, together with variable, but often modestly
reduced fractional clearance of plasma VLDL TG, results in hypertriglyc-
eridemia (HiTG). In vitro and in vivo studies have suggested that insulin
normally mediates intrahepatic degradation of apoB, and that this action of
insulin can be lost in states of IR. We have used two extreme mouse models
of hepatic insulin signaling to better characterize the role of insulin signaling
in the regulation of VLDL secretion and catabolism. We carried out detailed
studies of VLDL metabolism in liver insulin receptor knockout mice (LIRKO)
who do not have any hepatic insulin signaling, and in mice specifically
lacking hepatic phosphatase and tensin homologue deleted on chromosome 10
(PTEN), who have markedly increased insulin signaling. Our hypotheses were
that in LIRKO mice there would be increased apoB secretion independent
of TG secretion while in PTEN mice, apoB secretion would be decreased
irrespective of TG secretion.

Methods: LIRKO and PTEN mice, and their floxed littermates, were
fed chow diets or high fat Western diets for 3-4 months. Plasma lipids,
lipoproteins, glucose, insulin and free fatty acids were determined. VLDL TG
and apoB secretion were determined using Triton WR1339 which inhibits
lipolysis and receptor-mediated removal of lipoproteins from plasma. LDL
removal was measured by injecting radiolabeled mouse LDL. Livers were
obtained after sacrifice of mice and used to measure TG and cholesterol mass,
lipogenesis, and gene expression.

Results: On chow, LIRKO mice had similar plasma lipids, glucose and
free fatty acids levels as their floxed littermates. Liver TG content was normal
as well. However, although VLDL TG secretion was significantly reduced
compared with floxed mice, LIRKO mice had the same apoB secretion. On
a Western diet, LIRKO plasma TG remained normal but plasma cholesterol
increased dramatically to about 400 mg/dl. FPLC analysis showed that the
increased cholesterol was in the VLDL/LDL fractions. TG secretion remained
low in LIRKO but apoB secretion was now increased relative to that in floxed
mice. Gene expression and protein content of the LDL receptor were reduced
dramatically in LIRKO and the fractional clearance of radiolabeled LDL was
reduced by 50% compared to floxed mice. In PTEN mice on chow, plasma
lipids were similar to those of their floxed littermates, but TG secretion was
doubled, as was hepatic TG mass. ApoB secretion was the same in PTEN and
floxed mice. By contrast, on Western diets, TG secretion was increased further
in PTEN and apoB secretion was now slightly increased versus floxed mice.
Plasma TG remained normal.

Conclusions: Using mice with either no hepatic insulin signaling or exces-
sive insulin signaling, we can demonstrate that insulin plays an important role
in regulating apoB secretion that is at least partly independent of hepatic TG
content and TG incorporation into VLDL. When insulin signaling is absent,
apoB secretion is less tightly linked to TG secretion and is increased; when
insulin signaling is increased, apoB secretion is less than expected in view
of severe steatosis and increased TG secretion. However, on the high fat
diet, apoB secretion was greater in PTEN vs floxed mice, suggesting that the
hepatic steatosis could affect apoB secretion under those conditions. Whether
the Western diet caused IR in the PTEN livers must be determined. Future
studies include measures of LDL clearance and LDL receptor expression
in PTEN mice and primary hepatocytes studies in both LIRKO and PTEN
mice.
References
[1] Michael MD, Kulkarni RN, Postic C, Previs SF, Shulman GI, Magnuson

MA, Kahn CR.Loss of insulin signaling in hepatocytes leads to severe
insulin resistance and progressive hepatic dysfunction. Mol Cell. 2000
Jul;6(1):87-97.

[2] Stiles B, Wang Y, Stahl A, Bassilian S, Lee WP, Kim YJ, Sherwin R,
Devaskar S, Lesche R, Magnuson MA, Wu H. Liver-specific deletion of
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negative regulator Pten results in fatty liver and insulin hypersensitivity.
Proc Natl Acad Sci U S A. 2004 Apr 6;101(14):5180.

Funding: National Institutes of Health; NHLBI.

Mo-W3:4 HEPATIC LIPASE IS UPREGULATED BY GLUCOSE
AND FATTY ACIDS VIA INDUCTION OF UPSTREAM
STIMULATORY FACTORS

D. Van Deursen, M. Van Leeuwen, H. Jansen, A. Verhoeven. Dept.
Biochemistry, Coeur, Erasmus Mc, Rotterdam, the Netherlands

Objective: USFs are transcription factors involved in the regulation of
glycolytic and lipogenic genes. The USF1 gene has been identified as a mod-
ifier gene in familial combined hyperlipidemia (FCHL) and type 2 diabetes
(T2DM). The hepatic lipase (HL) gene is a target for USF. HL is associated
with lipoprotein abnormalities in FCHL, and is increased in T2DM. Our
objective is to determine whether USF is involved in upregulation of HL under
conditions with high glucose and/or fatty acids.

Methods: Expression of USF and HL was determined in HepG2 cells
grown in low or high glucose (5 vs. 25 mM), and with or without oleate (1 mM).
In co-transfection assays, the effect of glucose, oleate, USF-overexpression
and -silencing on HL(-685/+13)-promoter activity was studied.

Results: Western Blotting revealed that USF1, but not USF2, was 2.5±0.5-
fold higher with high glucose than low glucose, and 2.7±0.7-fold higher
with oleate. Gelshift assays showed increased USF-specific DNA binding. HL
secretion and promoter activity were increased 1.5-2.5 fold. Upregulation of
HL promoter by glucose was reduced upon removal of the USF binding sites
at -514 and -310. Overexpression of USF1, but not dominant-negative USF1,
increased HL promoter activity 4-40 fold. Silencing of USF1 by shRNA-
expressing plasmids reduced HL promoter activity by 50%, and completely
abolished the upregulation by high glucose.

Conclusion: The HL gene is upregulated by high glucose and fatty acids
through induction of USF1. This USF1-mediated increase in HL expression
may contribute to the dyslipidemia in FCHL and T2DM.
Funding: Dutch Heart Foundation, grant 2001B174.

Mo-W3:5 A CARBOXYTERMINAL REGION OF ENDOTHELIAL
LIPASE IS A BINDING SITE FOR HDL

K.O. Badellino, C. Long, K. Kitajima, K. Trindade, D.J. Rader. University of
Pennsylvania, Philadelphia, USA

Endothelial lipase is a plasma enzyme that has been shown to influence HDL
levels and atherosclerosis in murine models and in humans.

Objective: Determine the function of a potential heparin binding site,
R427 - K432, of endothelial lipase.

Methods: Using site-directed mutagenesis, basic residues in the region
of study were mutated singly, and in combination, to alanine. Mutant pro-
teins were transiently expressed in 293 HEK cells. The secreted proteins
were assayed for heparin-binding affinity in a microtiter assay. Protein mass
was measured by ELISA. Specific enzymatic activity of the mutants was
determined using isotope-labeled triglyceride and phospholipid emulsions and
using VLDL and HDL3 particles separated by ultracentrifugation.

Results: Single mutations of basic amino acids in this region had little
effect of heparin-binding affinity. Mutation of all 4 residues to alanine caused
a change in Kd from 6.6 nM to 27.7 nM. There was a significant effect seen
in the enzymatic activity of these mutants. There was a 40- 80% decrease
in triglyceride hydrolysis in both the single and double mutants but greater
than 90% loss of phospholipase activity. The hydrolysis of VLDL was either
unchanged or increased.

In contrast, mutation of R430 or K432 to alanine decreased HDL hydrolysis
by 80% and double mutations resulted in complete loss of HDL hydrolysis.

Conclusions: The region, R427 to K432, of endothelial lipase is a binding
site for HDL which mediates the hydrolysis of HDL particles.
Funding: NIH K23 and American Heart Association Scientist Development
Award (KOB), NIH R01 (DJR)

Mo-W3:6 LPLS447X DECREASES MICROALBUMINURIA
RELATED CARDIOVASCULAR RISK IN MALES

M.C. Nierman1, M. Zuurman2, B.A. Hutten3, P.E. De Jong2,
J.J.P. Kastelein1, E.S.G. Stroes1, W.H. Van Gilst2. 1Department of Vascular
Medicine, Academic Medical Center, University of Amsterdam, Amsterdam,
the Netherlands; 2Prevend Study Group, Department of Pharmacology,
University Medical Center Groningen, Groningen, the Netherlands;
3Department of Clinical Epidemiology and Biostatistics, Academic Medical
Center, University of Amsterdam, Amsterdam, the Netherlands

Objectives: Microalbuminuria (MA) related cardiovascular disease (CVD)
risk has partly been attributed to the MA associated dyslipidemia (i.e. high
TG and low HDL-C). In contrast, the frequent LPL gene variant S447X
(LPLS447X) is associated with low TG and high HDL-C as well as a lower
CVD risk. Therefore, we investigated whether LPLS447X was able to modify
CVD risk in different categories of albuminuria.

Methods: We used data from the PREVEND (Prevention of REnal and
Vascular ENdstage Disease)study (n=8592), a prospective population-based
cohort study. In the current study, 7966 subjects were included and catego-
rized according to albuminuric status (I: 0-14 mg/L/24hr (n=5697), II: 15-29
mg/L/24hr (n=1162) and III: >30 mg/L/24hr (n=1107)).

Results: LPLS447X was associated with decreased TG (p<0.001) and el-
evated HDL-C levels (p<0.0001) compared to non-carriers. Multivariate Cox
regression analysis revealed a significant interaction between LPLS447X and
different categories of albuminuria with respect to CVD incidence in males
(p=0.036). Specifically, LPLS447X was associated with reduced CVD risk in
different albuminuria categories (HR II vs. I: 0.28, p=0.02 and HR III vs. I:
0.51, p=0.09). In females, LPLS447X was not associated with cardiovascular
protection (p=0.97) possibly due to low baseline CVD risk.

Conclusion: LPLS447X is associated with cardiovascular protection in
different albuminuria categories in males, implying a role for dyslipidemia
as risk factor for MA-induced CVD risk, at least in males. These data
support implementation of lipid lowering strategies in male subjects with
microalbuminuria.
Funding: none

Mo-W3:7 FREQUENCY OF HETEROZYGOUS LIPOPROTEIN
LIPASE (LPL) DEFICIENCY IN THE GENERAL
POPULATION OF JAPANESE: THE SUITA STUDY

A. Takagi, Y. Ikeda, N. Iwai, Y. Kokubo, H. Tomoike. National
Cardiovascular Center, Suita, Osaka, Japan

Objective: Our aim is to elucidate an appearance frequency of subjects
with heterozygous LPL deficiency in a large general Japanese population by
examining 25 LPL mutations identified in Japanese.

Subjects and Methods: The 3650 Japanese subjects were studied. They
were selected randomly from the municipal population registry in Suita city in
Osaka prefecture in Japan. Laboratory and biochemical tests were performed
using blood samples obtained after overnight fast. Genotype of the 25 LPL
mutations (W-14X, N43S, Int2-5 g (+1) a, Y61X, G105R, G154V, G188E,
I194T, V200A, D204E, A221del, C239X, R243C, R243H, S251F, A261T,
F270L, L276F, C278R, C283S, N291del, S323C A334T, W382X, Int8-5 t
(+2) c) resulting in non-functional LPL molecule was examined with TaqMan
Method.

Results: The 3650 subjects were divided into a group of normal-TG
subjects (n=3006, 18-150 mg of TG/dl) by 82% and that of hyper-TG subjects
(n=644, 151-687 mg of TG/dl) by 18%. On these subjects, the genotype anal-
ysis identified 11 subjects with heterozygous LPL mutations, but no subjects
with homozygous LPL mutations. Appearance frequency for heterozygote of
LPL gene was 0.3% (11/3560). They were the 6 LPL heterozygotes (one for
I194T, one for N43S, four for A261T) from the 3006 normal-TG subjects and
the 5 LPL heterozygotes (one for V200A, two for A221del, two for A261T)
from the 644 hyper-TG subjects. These results indicated that detection fre-
quency for heterozygous LPL mutations was 4-fold higher in the hyper-TG
subjects than in normal-TG subjects. Also, five of the 11 LPL heterozygotes
showed hypertriglyceridemia with a bad life style of high alcohol intake and
obesity, which indicated that subjects with heterozygous LPL mutations were
prone to develop hypertriglyceridemia.

Conclusions: Examination with LPL mutations accumulated in Japanese
gave a successful determination of appearance frequency for LPL heterozy-
gotes in Japanese population.
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Mo-W4:1 DIFFERENCES IN RISK FACTORS FOR STROKE AND
HEART DISEASE

J.M. Gaziano. Division of Aging, Brigham and Women’s Hospital, Harvard
Medical School, Boston, Massachusetts, USA

The risk factors for stroke and coronary heart disease (CHD) have some
similarities but are not identical. While CHD generally represents a single
etiologic process, strokes come in several types. In much of the world, strokes
are ischemic in nature. In the U.S., 85 percent are ischemic, while 15 percent
are hemorrhagic. However, among Asian populations the reverse is true,
with most strokes being hemorrhagic. Ischemic strokes can be the result of
atherosclerotic disease in the cerebrovasculature or due to emboli. Underlying
heart disease is itself a risk factor for stroke; atrial fibrillation, heart attack, and
heart failure are important risk factors for stroke. Because the total number
of incident hemorrhagic strokes is much smaller, the association between
some risk factors and hemorrhagic stroke is less clear. In this session, I will
summarize the current data on risk factors for stroke and its subtypes and
CHD, pointing out similarities and differences.

Risk factors for both CHD and stroke can be divided into two groups: non-
modifiable – those that only predict risk – and modifiable – those that predict
risk and are targets for intervention. Risk factors such as age and gender, for
example, are useful only as predictors, while others, such as smoking and high
blood pressure, serve as predictors and targets for intervention. Being male
puts one at higher risk of CHD, and men also have a slightly increased risk of
ischemic stroke. Women have a slightly increased risk of hemorrhagic stroke.
At a population level, men suffer 2 to 3 heart attacks for every stroke while for
women the ratio is closer to 1 to 1. The impact of migraine on risk of CHD
and stroke may vary among men and women.

There are some factors that predict both CHD and stroke, but the degree of
the association differs. Hypertension, for example, has a stronger association
with the risk of stroke, while hyperlipidemia is more strongly associated with
the risk of CHD. While the relationship of lipids with risk of CHD is linear,
it has been postulated that there may be a U-shaped relationship between total
cholesterol and the risk of stroke. This may be due to a direct relationship for
ischemic stroke and an inverse one for hemorrhagic stroke, and could explain
why Asians with historically lower cholesterol levels are at increased risk of
hemorrhagic stroke.

Among the modifiable risk factors common to both diseases is alcohol
consumption. Moderate alcohol consumption is protective against coronary
disease, but its relationship to stroke is more complicated. The weight of
current evidence is in favor of a protective effect against ischemic stroke but
an increase in risk of hemorrhagic stroke. Diabetes is another modifiable risk
factor, but data from the Framingham Heart Study have shown that while
better glucose control results in a substantial reduction in risk of coronary
heart disease, the same reduction is not seen in the risk for stroke. A number
of studies have shown that increased body mass index (BMI) is a risk factor
for CHD and ischemic stroke and may also increase the risk of hemorrhagic
stroke though data on the latter are limited.

Because many risk factors contribute to both CHD and stroke, success-
ful disease prevention or amelioration requires simultaneously addressing a
spectrum of factors for both cardiovascular events.

Mo-W4:2 LIPID AND STROKE

P. Amarenco. Department of Neurology and Stroke Center, Bichat Hospital,
Paris, France

The occurrence of stroke increases with age, particularly affecting the older
elderly, a population also at higher risk for coronary heart disease (CHD).
Epidemiologic and observational studies have not shown a clear association
between cholesterol levels and all causes of stroke. Nonetheless, large, long-
term statin trials in patients with established or at high risk of coronary heart
disease have shown that statins decrease stroke incidence.

We performed a systematic review and meta-analysis of all statin trials
which have now included over 90,000 patients, to determined the effect
of statins and LDL-C reduction on stroke prevention [1]. The relative risk
reduction for stroke was 21% (OR 0.79 [0.73–0.85]) with no heterogeneity
between trials. Fatal strokes were reduced, but not significantly, by 9% (OR
0.91 [0.76–1.10]). There was no increase in haemorrhagic strokes (OR 0.90
[0.65–1.22]). The extent of statin’s effect was closely associated with LDL-C
reduction. LDL reduction explained 34 to 80% of the observed benefit, leaving
also room for other, pleotropic, effects. Each 10% reduction in LDL-C was
estimated to reduce the risk of all strokes by 13.2% (95%CI, 4.8–20.6) and

carotid intima-media thickness (IMT) by 0.73% per year (95%CI=0.27–1.19).
By comparison, the number of strokes prevented per 1000 patients treated for
5 years in patients with coronary heart disease is 6.4 for statins versus 17.3
for antiplatelet agents. Our meta-analysis shows that statins may reduce the
incidence of all strokes without any increase in hemorrhagic strokes, and this
effect is mainly driven by the extent of between-group LDL-C reduction.

Statins have not yet been shown to prevent recurrent stroke in patients
with prior stroke. Potential reasons for the effects of statins on stroke and the
non–cholesterol-lowering mechanisms that may be involved will be discussed.
Additional studies in patients representative of the typical stroke population
are needed.

Statins have a good overall safety profile with no increased incidence
of hemorrhagic stroke and cancer. They have positive effects in primary
prevention of cardiovascular disease in high risk young as well as elderly
populations. Statins reduced stroke incidence in high risk populations – mainly
CHD, diabetics in Heart Protection Study (HPS) and Collaborative AtoRvas-
tatin Diabetes Study (CARDS) trial and hypertensives in Anglo-Scandinavian
Cardiac Outcomes Trial (ASCOT) trial – even with a normal baseline blood
cholesterol level, which argues for a global cardiovascular risk-based treatment
strategy [2–4]. In patients with prior strokes, statins reduce the incidence of
coronary events as shown by the HPS trial, but it is not yet proven that statins
actually reduce the incidence of recurrent strokes in secondary prevention [3].

Based on the evidence, there are no longer discussions that for all stroke
patients with a past history of myocardial infarction clinicians should consider
adding a statin, even when serum cholesterol level is in the ‘normal’ range.
In patients with ischemic stroke with no past history of coronary event, who
constitutes 80% of the stroke population, no clear recommendation can be
made. The Stroke Prevention by Aggressive Reduction in Cholesterol Lev-
els (SPARCL) study is a unique large randomized, placebo-controlled trials
which is on-going and will definitely answer this question with aggressive
cholesterol lowering with atorvastatin 80 mg/day in patients with stroke and
no past-history of cerebrovascular disease [5]. Results will be avalaible in
May 2006 and will be presented at the sympsium.
References
[1] Amarenco P, Labreuche J, Lavallee P, et al. Statins in stroke prevention and

carotid atherosclerosis: systematic review and up-to-date meta-analysis.
Stroke 2004;35:2902–2909.

[2] Colhoun HM, Betteridge DJ, Durrington PN, et al. Primary prevention of
cardiovascular disease with atorvastatin in type 2 diabetes in the Collab-
orative Atorvastatin Diabetes Study (CARDS): multicentre randomised
placebo-controlled trial. Lancet 2004;364:685–696.

[3] Heart Protection Study Collaborative Group. MRC/BHF Heart Protec-
tion Study of cholesterol-lowering with simvastatin in 5963 people with
diabetes: a randomised placebo-controlled trial. Lancet 2003;361:2005–
2016.

[4] Sever PS, Dahlof B, Poulter NR, et al. Prevention of coronary and stroke
events with atorvastatin in hypertensive patients who have average or
lower-than-average cholesterol concentrations, in the Anglo-Scandinavian
Cardiac Outcomes Trial – Lipid Lowering Arm (ASCOT-LLA): a multi-
centre randomised controlled trial. Lancet 2003;361:1149–1158.

[5] Amarenco P, Bogousslavsky J, Callahan AS, et al. Design and base-
line characteristics of the stroke prevention by aggressive reduction in
cholesterol levels (SPARCL) study. Cerebrovasc Dis 2003;16:389–395.

Mo-W4:3 INSULIN RECEPTOR SUBSTRATE-1 GENE VARIANT
IN EXTRACORONARY ATHEROSCLEROSIS:
EVIDENCE FOR AN ASSOCIATION WITH
INCREASED RISK OF ISCHEMIC STROKE

F. Campagna1, D. Siepi2, G. Lupattelli2 , E. Mannarino2 , F. Cipollone3 ,
A. Mezzetti3 , A. Montali1 , R. Verna4, M.G. Baroni5, M. Arca1.
1Department of Clinical and Applied Medical Therapy, University of Rome la
Sapienza, Rome, Italy; 2Silvestrini Hospital, University of Perugia, Perugia,
Italy; 3Ce.S.I., University of Chieti, G. d’Annunzio, Chieti, Italy;
4Department of Experimental Medicine and Pathology, University of Rome la
Sapienza, Rome, Italy; 5Department of Clinical Sciences, University of Rome
la Sapienza, Rome, Italy

Objective: We have previously reported that the common G972R variant in
the insulin receptor substrate-1 (IRS-1) gene was associated with an increased
risk of coronary artery disease. This study evaluates whether this genetic
variant may be a marker of increased risk of extracoronary atherosclerosis.

Methods: 158 patients with ischemic stroke (CVD) (55 men and 103
women; mean age 70.3 ± 10.3 yrs), 124 patients with symptomatic peripheral
vascular disease (PVD) (33 men and 91 women; mean age 72.1 ± 10.1

XIV International Symposium on Atherosclerosis, Rome, Italy, June 18–22, 2006



Monday, June 19, 2006: Workshop
18 Mo-W4 Stroke

yrs) and 199 controls (99 men and 100 women; mean age 69.3 ± 8.5 yrs)
were studied. The G972R variant in the IRS-1 gene was determined by a
combination of PCR and restriction enzyme analysis.

Results: Compared to controls, patients with CVD and PVD showed
higher prevalence of smoking, hypertension and diabetes mellitus (p<0.01).
Moreover, CVD patients showed reduced levels of total and HDL-C (p<0.001)
and PVD patients showed significantly reduced levels of HDL-C (p<0.001)
and increased of TG (p<0.04). No homozygous carrier of the G972R mutation
in the IRS-1 gene was detected. The prevalence of heterozygote carriers of the
G972R was 14.2%, 9.5% and 6.0% in CVD, PVD and controls, respectively.
Only the difference between CVD and controls was found to be statistically
significant (p=0.017). After controlling for confounding variables, the pres-
ence of the variant 972R allele in the IRS-1 was associated with a two-fold
increase of risk of CVD (OR 2.19; 95% CI 1.01-5.03, p=0.02).

Conclusions: These results suggest that the common variant G972R of the
IRS-1 gene may be a significant marker of increased risk of CVD.

Mo-W4:4 APOE GENE PROMOTER POLYMORPHISMS AS
DETERMINANT OF MIDDLE AGE ISCHEMIC
STROKE

S. Abboud1, L. Viiri2 , D. Luetjohann3 , S. Blecic1 , S. Friedrichs3 ,
P. Karhunen2, T. Lehtimäki2, M. Pandolfo1, R. Laaksonen2. 1Erasme
Hospital, Brussel, Belgium; 2University of Tampere, Tampere, Finland;
3University of Bonn, Bonn, Germany

Objectives: We studied the role of ApoE as a candidate gene in ischemic
stroke (IS). We investigated association between SNPs of ApoE gene and IS in
a selected Belgium stroke population. We used sterol metabolism and cerebral
atherosclerosis (CA) as intermediate phenotypes

Methods: This multi-centre retrospective case control study included 200
patients (45-60 yrs) with lacunar and atherotrombotic stroke, and 180 matched
controls (> 60 yrs) with no history of stroke or MI. We measured the plasma
concentration of cholesterol (CH), lathosterol (CH precursor, marker of CH
synthesis rate) and plant sterols (markers of intestinal sterol absorption rate).
We genotyped the ApoE E2E3E4 SNPs and two SNPs 219G/T and 113G/C
located in the promoter region of the gene. Positive results were tested in a
Finnish population of 640 autopsy cases with an assessment of atherosclerosis
score in the nine branches of the circle of Willis

Results: The GG homozygosity of the two promoter SNPs and the
219G/113G haplotype associate significantly with stroke cases (p=0.026
p=0.022 p=0.011) as compared to TT, CC homozygosity and the 219T/113C
haplotype, after adjustment for known vascular risk factors. The 219G/T SNP
did not associate with CA

Conclusion: We demonstrate that the GG homozygotes of the two ApoE
gene promoter SNPs as well as their haplotype carriers are at increased risk of
developing IS. Moreover, our results suggest that ApoE is implicated in IS by
another mechanism than changes in CH metabolism or development of CA.
Funding: The Erasme Foundation, The Tampere University Research Foun-
dation.

Mo-W4:5 INCREASED EXPRESSION OF
NEURODEGENERATIVE DISEASE RELATED GENES
IN THE CAROTID PLAQUES FROM SYMPTOMATIC
STROKE PATIENTS

R.J. Dempsey, R. Vemuganti, B. Hermann. University of Wisconsin,
Department of Neurological Surgery, Madison, USA

Objectives: The question of what makes a carotid atherosclerosis plaque
become symptomatic is of clinical importance involving proliferation of
smooth muscle cells, cholesterol deposition, calcification and extravasation of
inflammatory cells. The molecular mechanisms underlying plaque maturation,
rupture and embolization are unknown. Microarrays enable the identification
of the cellular events and predict the functional consequences of plaque
dynamics at the transcriptional level.

Methods: Using Affymetrix GeneChip, we analyzed the gene expression
patterns of ∼45,000 mRNA transcripts in carotid artery plaques from 6
symptomatic stroke patients and 4 non-symptomatic patients.

Results: Analysis showed higher abundance (>2 fold, p <0.05 in each
case) of 236 transcripts in symptomatic plaques. Of these, 71% indicate an
active process of cell proliferation and differentiation. Seventeen transcripts
that participate in the progression of neurological degenerative diseases such
as Alzheimer’s disease, Huntington’s disease, and other trinucleotide-repeat
diseases were increased in the carotid plaques from the symptomatic stroke

patients. In a group of 5 endarterectomy patients, baseline neurocognitive
testing revealed a deficit in immediate memory, attention delayed memory and
total cognitiion that was at least one standard deviation below average.

Conclusion: This suggests the possibility that symptomatic atherosclerotic
disease is related to later neurodegenerative disorders. These findings suggest
both diagnosis and prevention of stroke symptoms may become possible at
the genetic level.

Funding NIH, AHA, UW

Mo-W4:6 ELEVATED MATRIX METALLOPROTEINASE-9
ASSOCIATED WITH TRANSIENT ISCHEMIC ATTACK,
STROKE OR DEATH IN PATIENTS WITH CAROTID
STENOSIS

N. Eldrup1,2, M.L. Gronholdt1, H. Sillesen1 , B.G. Nordestgaard2.
1Department of Vascular Surgery, Rigshospitalet, Copenhagen University
Hospital, Copenhagen, Denmark; 2Department of Clinical Biochemistry,
Herlev University Hospital, University of Cph., Copenhagen, Denmark

Objective: Matrix metalloproteinase-9 could exhibit an important role in
destabilisation of atherosclerotic carotid plaques. We hypothesized that in pa-
tients with carotid stenosis, elevated levels of plasma matrix metalloproteinase-
9 predict transient ischemic attack (TIA), ischemic stroke or death.

Methods: We followed 207 patients with over 50% carotid stenosis for up
to 6 years, during which 97 patients developed ipsilateral TIA/stroke or death.

Results: Cumulative incidence of ipsilateral TIA/stroke or death was higher
in those with matrix metalloproteinase-9 above versus below the median of
41.9 ng/mL (Log-rank: p=0.001). Matrix metalloproteinase-9 above versus
below the median had a hazard ratio for ipsilateral TIA/stroke or death of 2.0
(95%CI:1.3-3.0). The absolute risk of ipsilateral TIA/stroke or death at 4.4
years was 57% and 37% in those with matrix metalloproteinases-9 above ver-
sus below the median. Elevated matrix metalloproteinase-9 and an echolucent
plaque on B-mode ultrasound versus a low matrix metalloproteinase-9 and
an echorich plaque had a hazard ratio for ipsilateral TIA/stroke or death of
2.9(1.6-5.6) and for ipsilateral stroke of 3.7(1.3-11.2).

Conclusions: Elevated levels of matrix metalloproteinase-9 in patients
with over 50% carotid stenosis were associated with a 2-fold risk of ipsilat-
eral TIA/stroke or death. Combining elevated matrix metalloproteinase-9 and
plaque echolucency was associated with a 4-fold risk for ipsilateral stroke.
Funding: The Danish Heart Foundation and The Danish Medical Research
Council

Mo-W4:7 ACUTE EFFECTS OF LIPOPROTEIN(A) IN AN
EXPERIMENTAL MODEL OF CEREBRAL STROKE

R. Paternò1, A. Ruocco1, F. Ferrara1, A. Baiano1, C. Edelstein2,
A. Postiglione1 , M. Mancini1 , A.M. Scanu2. 1University Federico II, Naples,
Italy; 2University of Chicago, Chicago, USA

Objective: Several clinical studies have reported an association between high
plama levels of Lp(a) and the incidence of stroke. However, the mechanisms
underlying this association have not been established. In this study we tested
the hypothesis that treatment with Lp(a) may increase brain damage in an
established experimental rat model of stroke.

Methods: The excitotoxic lesion was induced by intrastriatal injection of
N-methyl-D-aspartate 40 mM (NMDA) either in the presence or absence of
intrastriatal administration of two human Lp(a) preparations isolated from
the plasma of two different donor having approximately the same protein
concentration, 1.83 mg/ml (A) and 1.96 mg/ml (B), delivered into the striatal
area at a final concentration of 6 micrograms/4.5 microliters in saline solution.
Cell death was evaluated 24h after the drugs administration, by staining the
brain tissue with thionine and the necrotic area was measured using an image
analysis system (NIH Image).

Results: We found that the two Lp(a) preparations A and B increased the
NMDA-induced necrotic area by 102%: 97±18 mm3 (n=7) and 62%: 78±13
mm3 (n=10), respectively, vs NMDA control 48±7 mm3 (n=15) (p<0.05)
whereas this effect was not exhibited by apo(a) or by plasminogen isolated
from the plasma of these subjects.

Conclusions: Our findings indicate that Lp(a), as a whole particle, has an
added specific pathological effect on an already established NMDA-mediated
brain lesion by a mechanism yet to be established. Our findings also suggest
that Lp(a) may play a role in the acute pathogenesis of stroke in human
subjects.
Funding: NIH Grant NHLBI HL-63209.
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Mo-W5:1 IS MOLECULAR GENETIC TESTING FOR FAMILIAL
HYPERCHOLESTEROLEMIA COST EFFECTIVE AND
CLINICALLY USEFUL?

J.C. Defesche. Department of Vascular Medicine, Academic Medical Centre
at the University of Amsterdam, Amsterdam, The Netherlands

Objective: A nationwide screening programme for de the identification
of individuals with Familial Hypercholesterolemia (FH), based on family
investigation and DNA-testing, is ongoing in the Netherlands since 1994.
Studies were undertaken to assess the value of DNA-testing over cholesterol
measurement alone and to determine the cost-effectiveness of the screening
programme.

Methods: Index cases were identified by complete genetic analysis of the
low-density lipoprotein receptor (LDLR) and part of the apolipoprotein B
(APOB) genes in clinically diagnosed FH patients. First degree relatives of
the index cases were invited to participate in the screening programme and,
after providing written informed consent and blood sampling, were analysed
for the LDLR- or APOB-mutation causing FH in their family [1]. Plasma
lipoprotein fractions were measured in the blood samples. Where possible and
relevant the screening programme was extended to second- and third degree
relatives. Costs considered were costs for screening, DNA-testing, life-long
drug treatment and costs-savings from the reduction of the number of coronary
events. Data were supplemented by data from the Simon Broome Register [2].

Results: Data with regard to carrier status and plasma lipoproteins was
obtained from 4497 individuals: 1748 carriers of a FH-causing mutation (39%)
and 2749 non-carriers (61%).

Complete treatment status after identification by the screening programme
was obtained from 500 patients. A receiver operating characteristic curve
for plasma total cholesterol in mutation carriers revealed that the age- and
sex-specific 90th percentile proved to be the best cut-off to diagnose FH in
relatives. Of all carriers 18% was below, and of all non-carriers 18% was
above the 90th percentile. Carriers identified by the screening programme
gained 3.3years of life on average and per 100 patients treated 26 myocardial
infarctions would be avoided. The total lifetime incremental costs over all
age ranges and both sexes were $7500 per patient identified and $8800 per
life-year gained.

Conclusions: The outcome of DNA-testing and cholesterol measurement
revealed that 18% of the FH patients would have been missed (false negatives)
if only cholesterol concentrations had been measured. On the other hand, the
proportion of false positives was also 18% when the 90th percentile was used
as a cut-off point. These individuals had hypercholesterolemia due to other
causes than FH but required treatment. In order to reduce the number of
false negatives and positives, DNA-testing as well as cholesterol measurement
should be used as screening tools. Additionally, certain LDLR-mutations
resulted in a more severe phenotype in terms of cholesterol levels and car-
diovascular risk than others [3]. For the optimal treatment of the individual
patient, knowledge about the mutation causing FH is of crucial importance.
The number of life-years gained and the costs per life-year gained compares
favourable to other population-based screening and prevention programmes
and make the screening for FH in the Netherlands highly cost-effective.
References
[1] Review of first 5 years of screening for familial hypercholesterolaemia

in the Netherlands. Umans-Eckenhausen MAW, Defesche JC, Sijbrands
EJG, Scheerder RLJM, Kastelein JJP. Lancet 2001; 357: 165-168.
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culation 2002;106:3031-3036.

Funding: The national FH case-finding programme is funded by the Nether-
lands Ministry of Healthcare.

Mo-W5:2 A GENE THERAPY APPROACH TO TREAT HUMAN
LIPOPROTEIN LIPASE DEFICIENCY

M.C. Nierman1, E.S. Stroes1, J. Twisk2, J. Rip1, P. Dijkhuizen2 ,
C.J.D. Ross2, A.C. Bakker3, W.T. Hermens3, J.M. Meulenberg3 ,
M.R. Hayden2, J.J.P. Kastelein1 , J.A. Kuivenhoven 1. 1Dept. of Vascular
Medicine, Academic Medical Center, University of Amsterdam, Amsterdam,
The Netherlands; 2Amsterdam Molecular Therapeutics, Amsterdam, The
Netherlands; 3CMMT, University of British Columbia, Vancouver, Canada

Over the past decade, our laboratories have contributed to the development
of human gene therapy for lipoprotein lipase (LPL) deficiency ((1) Ross et
al., Hum.Gene Ther. 2004;15, 906; (2) Excoffon et al. ATVB. 1997;17:2532;
(3) Rip et al., Hum Gene Ther. 2005; 16:1276). LPL is expressed in adipose
tissue, skeletal muscle and heart muscle, where it catalyzes the hydrolysis of
plasma triglycerides (TG) and furthermore mediates the hepatic clearance of
lipoproteins. Complete LPL deficiency is a rare disorder of lipid metabolism.
LPL gene mutations, underlying complete loss of function of the enzyme,
result in the accumulation of chylomicrons and excessive TG levels in the
circulation. This is associated with abdominal pain, eruptive xanthomata, hep-
atosplenomegaly, and recurrent and potentially life-threatening pancreatitis.
LPL deficient patients are to keep to a strict low-fat diet but adherence to
such a diet is difficult, as illustrated by recurrent hospitalization of these
patients due to pancreatitis. Currently available lipid-lowering medication is
ineffective as a treatment for LPL deficiency.

Gene therapy may be a feasible approach to treat LPL deficiency for
several reasons. Firstly, LPL is synthesized in skeletal muscle, an organ that
can be easily targeted with appropriate viral vectors. Secondly, limited LPL
expression (∼10% of normal) in mice has been shown to be sufficient to
markedly reduce plasma TG levels (1). Thirdly, determination of biological
response is straightforward since plasma TG correlate well with the clinical
severity of this disease. Finally, most LPL deficient patients have mutations
that underlie complete loss of catalytic function but detectable levels of protein
in the circulation, limiting chances to provoke an immune response against
transgenic LPL upon successful treatment.

As a vector for DNA delivery, we have chosen adeno-associated virus
(AAV). In our studies with LPL deficient mice (1) and cats, we have used
an AAV2 vector pseudotyped with AAV1 capsids. Intramuscular (IM) admin-
istration of AAV1 was used to express a common variant of human LPL,
lacking the two C-terminal amino acids. This LPL variant is associated with a
favorable lipid profile over wild-type LPL. In LPL deficient mice, IM injection
of AAV1-LPLS447X was shown to induce life-long complete normalization of
TG levels (1). In a feline model, similar experiments also induced a dramatic
TG reduction. Subsequent toxicity and biodistribution studies in mice (3)
supported clinical testing of this vector which was initiated in November last
year at the Academic Medical Center.

In short, it concern an open label dose escalation study (doses ranging from
1×1011, 3×1011 and 1×1012gc/kg AAV1-LPLS447X) in which the patients
will receive 40, 60, and 80 intramuscular injections in the upper and/or lower
limbs, respectively. The dosages and number of injection sites were chosen on
the basis of our studies in mice showing that doses of 1×1012 up to 1×1013

are therapeutic (1). In addition, we found in cats that a dose of 1×1011gc/kg
body weight is still efficacious. In this same model, we also observed a linear
increase in LPL expression following IM injections in a range of 4×1010-
1×1012 gc per injection site suggesting that the limits of LPL production by
the transduced muscle were not reached. At the lowest dose of 1×1011gc/kg
body weight in an average patient weighing 70 kilogram, this would result in
a local dose of 1.75×1011gc/site, which is within the linear range as defined
by the cat model. With 4 patients injected with the initial dose, we hope to
soon provide a definite answer to the question whether AAV1-LPLS447X will
be safe and efficacious in patients suffering from LPL deficiency.
Funding: CJDR and MRH are supported by the BCRI Mining for Miracles
fellowship, a Michael Smith Foundation for Health Research Award, and a
CIHR fellowship. This study is supported by the Netherlands Heart Founda-
tion: JAK is a Dr. Dekker Research Fellow (1998T011), JJPK is an Established
Investigator of the Netherlands Heart Foundation (2000T039).

Mo-W5:3 MOLECULAR DIAGNOSIS AND TREATMENT OF
HYPOBETALIPOPROTEINEMIA

P. Tarugi, E. Di Leo, S. Lancellotti, T. Fasano. Department of Biomedical
Sciences, University of Modena and Reggio Emilia, Modena, Italy

Objective: Hypobetalipoproteinemia (HBL) is defined by plasma levels of to-
tal cholesterol, LDL-cholesterol (LDL-C) and apolipoprotein B (apoB) below
the 5th percentile of the population. HBL may be due to dietary factors, other
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diseases, or genetic factors. Primary causes include a heterogeneous group
of genetic disorders: abetalipoproteinemia (ABL) and chylomicron retention
disease (CMRD), with a recessive transmission, and familial hypobetalipopro-
teinemia (FHBL) that segregates as a co-dominant trait. ABL is a rare disease
due to mutations in MTP gene; CMRD is due to mutations in SARA2 gene.
Both are characterized by defective chylomicron secretion resulting in severe
fat malabsorption. The majority of FHBL subjects are simple heterozygotes
that are asymptomatic; often they may have fatty liver (FL) and. less frequently
intestinal fat malabsorption. FHBL may be linked or not linked to apoB gene.
Most of the mutations of the apoB gene in FHBL lead to truncated apoBs
that may be or may be not detectable in plasma. Truncated apoBs with a size
lower than apoB-29 are not detectable in plasma since they are not secreted.
ApoB truncations shorter than apoB-48 are expected to impair the secretion
of apoB-containing lipoproteins in both liver and intestine; longer truncations
affect hepatic VLDL secretion only. Only one missense mutation in apoB gene
(R463W) was reported to be the cause of FHBL. Some FHBL cases which
do not segregate with the apoB gene are linked to a susceptibility locus on
chromosome 3p21. Recently, reduced plasma LDL-C levels were observed in
carriers of nonsense mutations of PCSK9 gene.

Methods: The molecular diagnosis of FHBL is relatively simple if trun-
cated apoBs are detectable in plasma as the size of the truncated apoBs gives
a clue for the localisation of the mutation in apoB gene. In the absence
of detectable truncated apoBs, the sequencing of the whole apoB gene is
required. If this analysis does not reveal a pathogenic mutation, one can
assume that other genes are involved.

Results: We genotyped 53 unrelated FHBL patients in whom the analysis
of apoB gene revealed that 17 of them (25%) were carriers of truncated apoBs
detectable in plasma. These 13 different truncations, ranging from apoB-32.38
to apoB-87.8, are due to small deletions, insertions or nonsense mutations
located in exons 26-28 of apoB gene; three of them (apoB-46.0, apoB-38.95
and apoB-75.7) were recurrent mutations. By extending genetic analysis to
family members we identified 37 carriers of these truncated apoBs. All carriers
of apoB-32.38, apoB-33.4, apoB-38.09 and apoB-38.95 had FL; none of them,
however, had intestinal fat malabsorption. In carriers of longer apoB trunca-
tions, severe FL was observed in association with environmental steatogenic
factors. The sequence of apoB gene in the other 36 probands with no truncated
apoBs detectable in plasma revealed that: i) 9 probands carried novel nonsense
or frameshift mutations resulting in short truncated apoBs (from apoB-6.46 to
apoB-28.77). Overall we recruited 21 carriers of these short apoB truncations;
all of them had FL in the absence of steatogenic factors; few of them had
intestinal fat malabsorption; ii) 5 probands carried splice sites mutations
predicted to generate abnormal mRNAs harbouring premature stop codons. In
the other 22 probands the apoB gene analysis showed that 2 of them carried
the pathogenic missense mutation R463W and 8 were carriers of unreported
rare non-conservative amino acid substitutions (e.g. A31P, G275S, L324M,
D709E) whose effect on apoB secretion remains to be established. In the
remaining 12 probands no mutations in the apoB gene were found. One was
found to be heterozygote for a minute deletion in PCSK9 gene (c.202delG)
predicted to generate a truncated peptide of 81 amino acids. We have evidence
that missense mutations in MTP gene are present in some FHBL patients.

Conclusions: 2/3 of FHBL subjects have pathogenic mutations in apoB
gene. The long term effects of FL in these subjects is unknown. FHBL
subjects are less prone to develop atherosclerosis. Intestinal fat malabsorption
in patients with severe FHBL respond to restriction to dietary fats, especially
triglyceride containing long-chain fatty acids. Moderate doses of vitamin E
is recommended for FHBL heterozygotes to prevent possible development of
neurological manifestations.
References
[1] Tarugi P, et al. Phenotypic expression of familial hypobetalipoproteinemia

in three kindreds with mutations of apolipoprotein B gene. J. Lipid Res.
2001; 42, 1552-61.
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Mo-W5:4 APOA5 DEFICIENCY: METABOLIC AND CLINICAL
CONSEQUENCES

P.J. Talmud. Department of Medicine, University College London, London,
UK

Background: Transgenic and knock-out animal models, and human asso-
ciation studies, have identified apolipoprotein AV (apoAV) as a key player

in triglyceride metabolism. Mutations in the lipoprotein lipase (LPL) and
apolipoprotein CII (APOC2) genes are primary causes of hyperchylomicrone-
mia, however mutations in the apoAV gene, APOA5, might also present with
a similar phenotype.To date two premature truncations in APOA5, Q148X
[1] and Q139X [2], causing apoAV deficiency associated with severe hyper-
triglyceridemia (HTG) have been reported. In addition we have identified two
missense mutations G271C and H321L in patients with severe HTG, which
are being expressed for in vitro study (see poster by Dorfmeister et al).

Clinical features of apoAV deficiency: In the homozygous state apoAV
deficiency may be expressed in the young, as seen in a 9 year old Q148X
proband, the offspring of a consanguineous marriage of Tunisian origin.
The boy had recurrent abdominal pain and eruptive xanthomatosis with se-
vere HTG (50 mmol/L), and hypercholesterolemia (7.6mmol/L) and elevated
apoCIII [1]. In a French study, a male patient homozygous for Q139X
presented with severe hyperchylomicronemia at age 34 years and suffered
acute pancreatitis and unmanaged HTG in 20 years follow-up [2]. His TG
ranged from 6.5-65mmol/l. He died age 60 years of unrelated causes. In the
heterozygous state the phenotype is milder. In the Q148X kindred only 5 of
the 10 family members who were heterozygous for X148 were considered to
be HTG (TG>1.7mmol/L) [1]. Index heterozygous Q139X patients from two
different kindreds presented with late onset hyperchylomicronemia. Family
members from these pedigrees who were Q139X carriers either presented with
late onset HTG or were unaffected [2]. In the three French kindreds the X139
was on a the same haplotype suggesting a founder gene mutation. In all cases
of heterozygous apoAV deficiency (Q139X, Q148X, G271C and H321L) the
presence of TG-raising haplotypes APOA5*2 or APOA5*3 on the other alleles
suggest these are crucial for the clinical expression of apoAV deficiency. In
addition environmental stress such as obesity, or age seem to be important.

ApoB100 kinetics carried out in three Q139X carriers showed reduced
catabolism but normal production rates [2].

LPL activity: Q148X plasma from the proband was associated with reduced
LPL activity [1], while LPL activity in Q139X HTG patients was very low
and LPL was undetected by western blotting [2]. These data support a role for
apoAV in both activating and stabilising LPL [3].

Treatment: Although the homozygous Q148X child did respond to omega-
3 supplementation, adult patients in general were unresponsive to diet or
standard lipid-lowering therapies.

Frequency: We identified G271C in one out of 28 Type 1 and Type V Dutch
patients and H321L in one out of 200 Czech patients with TG>10mmol/l. Nei-
ther mutations were found in healthy controls. Marcais et al identified 2/140
unrelated patients with TG>15mmol/L who carried the Q139X mutation.

Conclusion: ApoAV deficiency is a novel cause of familial hyperchylomi-
cronemia identified in patients with Type V hyperlipoproteinemia of different
nationalities, showing recessive or co-dominant inheritance, late onset HTG
in the heterozygous state and incomplete penetrance with resistance to lipid
lowering and dietary treatment.
References
[1] Oliva CP et al. Arterioscler Thromb Vasc Biol 2004;25: 411-7.
[2] Marcais C et al. J Clin Invest 2005;115: 2862-9.
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Mo-W6:1 METABOLIC AND VASCULAR CONTROL BY
LIPID-SENSING NUCLEAR RECEPTORS: ROLE OF
THE PEROXISOME PROLIFERATOR-ACTIVATED
RECEPTOR-ALPHA AS A MEDIATOR OF THE
PLEIOTROPIC EFFECTS OF STATINS

B. Staels. U545 Inserm, Institut Pasteur de Lille and Université de Lille II,
Lille, France

Statins are inhibitors of 3-hydroxy-3-methyl-glutaryl-CoA (HMG-CoA) re-
ductase used in the prevention of cardiovascular diseases (CVD). In addition to
their cholesterol-lowering activities, statins exert pleiotropic anti-inflammatory
effects, which might contribute to their beneficial effects not only on CVD, but
also on lipid-unrelated immune and inflammatory diseases, such as rheuma-
toid arthritis, asthma, stroke and transplant rejection. However, the molecular
mechanisms involved in these anti-inflammatory properties of statins are
unresolved. The nuclear receptor Peroxisome Proliferator-Activated Receptor
(PPAR)-alpha that is expressed in inflammation regulatory cell types, such as
macrophages, exerts potent anti-inflammatory activities. In this presentation,
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we present genetic evidence for a role for this nuclear receptor in mediating
the lipid-independent anti-inflammatory activities of statins in two in vivo
models of acute inflammation. We show that the inhibitory effects of statins on
lipopolysaccharide (LPS)-induced inflammatory response genes are abolished
in PPAR-alpha-deficient macrophages and neutrophils, two cell types involved
in acute inflammatory responses. Moreover, we provide a molecular mech-
anism explaining these observations by showing that simvastatin inhibited
PPAR-alpha phosphorylation by LPS-activated PKC-alpha. A constitutive ac-
tive form of PKC-alpha inhibited NF-kappaB transrepression by PPAR-alpha
whereas simvastatin enhanced transrepression activity of wild-type PPAR-
alpha, but not of PPAR-alpha mutated in its PKC phosphorylation sites.
These data indicate that the acute anti-inflammatory effect of statins occur via
PPAR-alpha by a mechanism involving inhibition of PKC-alpha inactivation
of PPAR-alpha transrepression activity.

Mo-W6:2 APOPTOSIS IN ATHEROSCLEROSIS –
CONSEQUENCES OF CELL DEATH IN VASCULAR
DISEASE

V.E.A.S. Stoneman, M.C. Clarke, D.M.B. Braganza, N. Figg,
T.D. Littlewood, M.R. Bennett. Division of Cardiovascular Medicine,
Addenbrooke’s Hospital, Cambridge, CB2 2QQ, UK

Background: Although cell death by apoptosis has been identified in
atherosclerotic plaques

Objectives: To elucidate the role and direct consequences of programmed
cell death (apoptosis) in atherogenesis and in established atherosclerosis.

Methods: To examine the role of apoptosis in atherosclerosis, we gener-
ated transgenic mice that express the diphtheria toxin receptor from promoters
that direct expression either to monocyte/macrophages or to arterial vascular
smooth muscle cells. These mice were crossed with ApoE knockout mice and
we examined the effects of cell ablation in atherosclerosis development or
established lesions.

Results: Ablation of monocyte/macrophages by DT reduced circulating
monocyte count and also tissue macrophage number and function. Reduc-
tion of monocytes profoundly altered plaque development, and also reduced
the collagen content and necrotic core size of plaques. In contrast, mono-
cyte/macrophage suppression in established lesions did not reduce plaque
size or alter plaque composition. VSMC suppression in normal arteries was
silent, with no induction of inflammation, medial repopulation, remodelling
or aneurysm formation. In atherosclerosis, VSMC apoptosis caused intense
focal intimal and adventitial inflammation, and profoundly altered plaque
phenotype, with a reduction in fibrous cap thickness and an increase in
necrotic cores.

Conclusions: Monocyte/macrophage suppression by apoptosis reduces
atherogenesis, but has minimal effects on established plaques. VSMC apop-
tosis is silent in normal arteries, but induces multiple features of vulnerable
plaques in plaques.
Funding: British Heart Foundation

Mo-W6:3 GENETICS OF INTRACELLULAR LIPID TRANSPORT
AND FAMILIAL COMBINED HYPERLIPIDEMIA

C.C. Shoulders1, B. Jones1, E.L. Jones1, S.A. Bonney1, P.A. Williams1,
A.R. Mensenkamp1,2 , A.K. Towney3, S.D. Horswell1 , D.J. Stephens3,
R.P. Naoumova1. 1MRC Clinical Sciences Centre, Hammersmith Hospital,
London, UK; 2Current address: Department of Cell Physiology, NCMLS,
Radboud University Nijmegen Medical Centre, Nijmegen, The Netherlands;
3Department of Biochemistry, University of Bristol, Bristol, UK

Objectives: Here we report molecular events that co-ordinate whole-body
lipid homeostasis, viewed in the context of rare and common genetic disorders
of apolipoprotein B-containing lipoprotein production. First, we describe the
discovery and characterisation of the gene defective in patients with Chylomi-
cron Retention Disease (CMRD), Anderson Disease (AD) and Chylomicron
Retention Disease plus the neuromuscular disorder Marinesco-Sjogren Syn-
drome (CMRD-MSS). Next, we summarise ongoing genetic studies aimed at
dissecting the genomic variation conferring susceptibility to the lipid abnor-
malities of Familial Combined Hyperlipidemia (FCHL), a common disorder
characterised by a particularly pernicious lipid profile and increased risk of
coronary heart disease.

Methods: We hypothesised that the rare genetic disorders, CMRD, AD
and CMRD-MSS were caused by a series of different mutations in the same
gene, and performed genetic linkage methodologies on six families to locate
the defective gene, followed by sequence analyses to establish the nature of

the causal mutations. To dissect the genetic basis of FCHL, we are performing
genetic linkage analyses on a large collection of multigenerational, extended
families. Ascertainment was through probands who had age and sex-specific
cholesterol and triglyceride levels >95th and 90th percentile values, respec-
tively plus a blood relative with hyperlipidemia. We excluded people with
secondary hyperlipidemia potentially attributable to obesity, excess alcohol,
as well as medical conditions or medication known to affect blood lipid levels.

Results: In the CMRD, AD & CMRD-MSS patients, we identified eight
different SARA2 mutations. The SARA2 gene product encodes Sar1b, which
shares 90% amino acid identity with Sar1a (SARA1), both of which initiate
the assembly of COPII (coat protein) transport carriers on the cytosolic
side of the endoplasmic reticulum. SARA1 and SARA2 are both expressed
in enterocytes and hepatocytes. However, because SARA1 fails to substitute
for SARA2 in specific aspects of the apolipoprotein B-containing lipoprotein
production process we are performing studies aimed at dissecting the precise
roles of Sar1b in the intracellular transport of chylomicrons and of VLDL
in COPII-coated transport carriers. In our FCHL studies, genetic linkage
and linkage disequilibrium results have established that FCHL is a complex
genetic disorder, with the different lipid abnormalities being attributable to
sequence variation in two or more susceptibility loci.

Conclusions: The study of rare and common genetic disorders of
apolipoprotein B-containing lipoprotein production continues to shed light
of the intra-and extra- cellular events that coordinate whole-body lipid
homeostasis.
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Mo-W6:4 INTERLEUKIN-6 IMPAIRS THE INSULIN SIGNALING
PATHWAY PROMOTING PRODUCTION OF NITRIC
OXIDE IN HUMAN UMBILICAL VEIN ENDOTHELIAL
(HUVEC) CELLS

F. Andreozzi1, E. Laratta1, M.L. Hribal1, A. Sciacqua1 , M. Perticone1,
C. Miele2, F. Perticone1 , G. Sesti1. 1University Magna Graecia, Catanzaro,
Italy; 2CNR, Napoli, Italy

Objective: IL-6 is an independent predictor of diabetes and cardiovascular
disease, and is correlated with insulin resistance. Insulin stimulates nitric
oxide (NO) production through the IRS-1/PI 3-kinase/Akt/eNOS pathway. We
asked whether IL-6 affects insulin vasodilator action in HUVEC and tested
the hypothesis that the inhibitory effect of IL-6 on insulin signaling was due
to increased Ser phosphorylation of IRS-1.

Methods: HUVEC were exposed to IL-6 and insulin-stimulated activation
of signal molecules was assessed by immunoblotting using phospho-specific
antibodies.

Results: IL-6 increased IRS-1 phosphorylation at Ser312 and Ser616,
which was paralleled by increased activation of JNK, and ERK1/2 respectively.
The stimulatory effects of IL-6 on IRS-1 Ser312/Ser616 phosphorylation were
reversed by treatment with a JNK inhibitor and MEK1 inhibitor PD98059,
respectively. This event was associated with impaired IRS-1 phosphorylation
at Tyr612, a site essential for engaging PI3-kinase, resulting in defective
activation of PI3-kinase and Akt. IL-6 treatment reduced insulin-stimulated
phosphorylation of eNOS at the stimulatory Ser1177 site and impaired insulin-
stimulated dephosphorylation eNOS at the inhibitory Thr495 site. Both effects
of IL-6 were reversed by JNK inhibitor or PD98059. IL-6 inhibited insulin-
stimulated NO production, an action that was reversed by inhibition of JNK
and ERK1/2.

Conclusions: Our data suggest that IL-6 impairs vasodilator effects of
insulin mediated by the IRS-1/PI-3 kinase/Akt/eNOS pathway by inducing
Ser312 and Ser616 IRS-1 phosphorylation via JNK and ERK1/2, respectively.
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Mo-W6:5 ENDOTHELIAL PROTEIN C PATHWAY MODULATES
NEUTROPHIL INFLAMMATORY EVENTS

Q. Zheng, S. Kurosawa, D.J. Stearns-Kurosawa. Oklahoma Medical Research
Foundation, Oklahoma City, USA

Objectives: Soluble endothelial protein C receptor (sEPCR) is released from
endothelium after thrombin generation and epidemiological studies show
elevated sEPCR levels are a risk factor for cardiovascular disease. sEPCR
binds to activated neutrophils via proteinase-3 (PR3), a neutrophil serine
protease, and beta2 integrin. PR3 cleaves tumor necrosis factor precursor to
release pro-inflammatory TNFa. This study examined localization of sEPCR
on neutrophils, and the influence of sEPCR on activity of neutrophil enzymes.

Methods: ELISAs measured proteolytic TNFa release from stably trans-
fected TNF precursor-CHO cells and soluble thrombomodulin from HUVECs.
TNFa degradation +/- PR3, elastase (HLE) or sEPCR was determined by west-
ern blotting or ELISA. Confocal microscopy and ultracentrifugation studies
examined localization of PR3, sEPCR nad lipid raft markers on neutrophils.

Results: PR3 and HLE degraded TNFa; this was inhibited by sEPCR
(0-5uM). At 0.5uM sEPCR, PR3 activity was inhibited by 33.6% and HLE by
54.6%. sEPCR did not alter cleavage of TNF precursor by PR3 or endothelial
thrombomodulin by HLE. sEPCR did not change PR3 or HLE amidolytic
activity. PR3 and sEPCR co-localized with lipid microdomain markers cholera
toxin B, CD18 and flotillin-1 on activated neutrophils.

Conclusions: sEPCR localizes to raft-like structures on neutrophils where
it interacts with serine proteases other than activated protein C to alter
macromolecular specificity and modulate cytokine bioavailability. This may
be important for an appropriate and controlled local inflammatory response.
Funding: NIH RR020143, Pfizer ARA (DSK)

Mo-W6:6 AUGMENTED LEVELS OF CD44 IN MACROPHAGES
FROM ATHEROSCLEROTIC SUBJECTS: A POSSIBLE
IL-6 - CD44 FEEDBACK LOOP?

S. Sjoberg2, D. Hagg1, L. Mattson Hultén2, B. Fagerberg2, O. Wiklund2,
A. Rosengren3, L.M.S. Carlsson1, J. Borén2, P.-A. Svensson1,2 , A. Krettek2.
1Research Center For Endocrinology & Metabolism, Shalgrenska Academy
At Goteborg University, Goteborg, Sweden; 2Wallenberg Laboratory For
Cardiovascular Research, Sahlgrenska Academy At Goteborg University,
Goteborg, Sweden; 3Dept. of Acute and Cardiovascular Medicine,
Sahlgrenska Academy At Goteborg University, Goteborg, Sweden

Objective: Cell-adhesion molecule CD44 likely participates in atherosclerosis
development. We have shown previously that pro-inflammatory cytokines
affect CD44 expression. Hence, this work examined the role of elevated CD44
levels in human macrophages (MO).

Methods: We matched atherosclerotic subjects with control subjects and
then searched for atherosclerosis susceptibility genes by performing expres-
sion profiling of primary MO. Genotyping of single nucleotide polymorphisms
(SNP) was performed in 561 cases and 570 controls. The impact of cytokines,
initially examined by a cytokine screen on plasma from CD44-deficient and
wild-type mice, showed a difference in IL-6 concentrations. We then measured
IL-6 in cell culture supernatants and serum from subjects with and without
atherosclerosis. Finally, we examined if IL-6 stimulates CD44 production in
human MO.

Results: MO from atherosclerotic subjects showed 1.5-fold elevated levels
of CD44 transcript (P=0.050) and protein (P=0.044) compared to controls.
The two SNP in the CD44 gene were not associated with coronary artery
disease. Elevated CD44 expression correlates (P = 0.012) with enhanced MO
IL-6 secretion (3.13 ± 2.5 pg/mL vs. 0.32 ± 0.16 pg/mL in controls, P=0.021).
Furthermore, IL-6 augments CD44 expression in primary human MO after 24
(P=0.038) and 48 hours (P=0.015).

Conclusions: Taken together, our data show an IL-6 - CD44 feedback
loop in MO. Elevated CD44 expression in MO from atherosclerotic subjects
suggests that this loop may participate importantly in atherogenesis.
Funding: Swedish Research Council, Swedish Heart-Lung Foundation, Ake
Wiberg’s Foundation.

Mo-W6:7 CHOLESTEROL CRYSTALS RUPTURE PLAQUES
DURING MYOCARDIAL INFARCTION

G. Abela, K. Aziz. Michigan State University, East Lansing, MI, USA

Objective: To elucidate the mechanism of plaque rupture we evaluated the
effect of cholesterol crystal formation from a liquid to solid state in an in vitro
model and compared it to human coronary artery following acute myocardial

infarction. We hypothesize that cholesterol crystallization causes rapid and
forceful expansion that can damage the plaque caps.

Methods: Two in vitro experiments were performed; first, cholesterol
powder was melted in graduated cylinders and allowed to crystallize at room
temperature. Volume changes from a liquid to solid state were measured and
timed. Second, thin fibrous biological membranes, rabbit pericardium and
mesentery (10–40 μm thick) were put in the path of growing crystals to
determine damage by crystallization. Scanning electron microscopy (SEM)
was performed on membranes and fresh human coronary artery from necropsy
while avoiding use of solvents.

Results: As cholesterol crystallized, the peak volume increased rapidly by
up to 45% over 3 min and sharp tipped crystals tore through membranes.
The amount of cholesterol was directly related to the level and rate of crystal
growth (r = 0.98; r = 0.99; p<0.01, respectively). SEM of human coronary
artery demonstrated crystals tearing through the intima at and near the rupture
site similar to findings in biological membranes.

Conclusions: As cholesterol crystallized, the occupied volume expanded
rapidly and sharp tipped crystals tore through membranes. The amount of
cholesterol was directly related to the extent and rate of crystal growth. Human
coronary artery demonstrated crystals tearing through the intima at and near
the plaque rupture site as seen in biological membranes. These findings greatly
elucidate the mechanism of plaque rupture and thrombosis.
Funding: Michigan State University; American Society for Lasers in Medicine
and Surgery; National Institutes of Health.

Mo-W7 BIOMARKERS FOR RISK DETERMINATION:
NOVEL RISK FACTORS

Mo-W7:1 ASYMMETRIC DIMETHYLARGININE (ADMA),
AN ENDOGENOUS INHIBITOR OF NITRIC OXIDE
SYNTHASE, ACTS AS A NOVEL CARDIOVASCULAR
RISK FACTOR

R.H. Böger. Institute of Experimental and Clinical Pharmacology, University
Hospital Hamburg-Eppendorf, Hamburg, Germany

Experimental and clinical evidence has recently accumulated that ADMA
is an endogenous competitive inhibitor of NO synthase. ADMA inhibits
vascular NO production in pathophysiological concentrations; ADMA also
causes local vasoconstriction when it is infused intraarterially. ADMA is
increased in plasma of humans with hypercholesterolemia, atherosclerosis,
hypertension, chronic renal failure, chronic heart failure, and other clinical
entitites. Increased ADMA levels are associated with reduced NO synthesis as
assessed by impaired endothelium-dependent vasodilation.

In several prospective and cross-sectional studies, ADMA has evolved as
a marker of cardiovascular risk. Moreover, prospective clinical studies have
suggested that ADMA may play a role as a novel cardiovascular risk factor.
In 2001, we were the first to show that elevated ADMA is associated with a
3-fold increased risk of future severe cardiovascular events and total mortality
in hemodialysis patients. Valkonen and co-workers demonstrated in a nested
case-control study that elevated ADMA was associated with a 4-fold elevated
risk for acute coronary events in clinically healthy, non-smoking men. In
patients with stable angina pectoris, pre-interventional ADMA indicates the
risk of developing restenosis or severe clinical events after coronary interven-
tion; likewise, ADMA indicates the prognosis of patients in acute coronary
syndrome. Furthermore, in humans with no underlying cardiovascular disease
undergoing intensive care unit (ICU) treatment, ADMA is a marker of the
mortality risk during ICU treatment. We recently extended the latter finding
by showing in a prospective study design that in humans undergoing major
thoracic or abdominal surgery, pre-operative ADMA levels can predict the
incidence of developing major post-operative complications.

Pathophysiological evidence has recently become available from transgenic
and knockout mouse models, which support a causative role of ADMA in
regulating endothelial function, vascular resistance, and vascular disease.

In summary, an increasing number of prospective clinical trials have shown
that the association between elevated ADMA levels and major cardiovascular
events and total mortality is robust and extends to diverse patient populations.
However, we need to define more clearly in the future who will profit from
ADMA determination, in order to more specifically use this novel risk marker
as a diagnostic tool.
References
[1] Zoccali C, Bode-Böger SM, Mallamaci F, Benedetto FA, Tripepi G,

Malatino L, Cataliotti A, Bellanuova I, Fermo I, Frölich JC, Böger RH.
Asymmetric dimethylarginine (ADMA): An endogenous inhibitor of ni-
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tric oxide synthase predicts mortality in end-stage renal disease (ESRD).
Lancet. 2001; 358: 2113-2117

[2] Schulze F, Wesemann R, Schwedhelm E, Sydow K, Albsmeier J, Cooke
JP, Böger RH. Determination of ADMA using a novel ELISA assay. Clin.
Chem. Lab. Med. 2004; 42: 1377-1383

[3] Schulze F, Maas R, Freese R, Schwedhelm E, Silberhorn L, Böger RH.
Determination of a reference value for N,N-dimethyl-L-arginine in 500
subjects. Eur. J. Clin. Invest. 2005; 35: 622-626

[4] Schwedhelm E, Tan-Andresen J, Maas R, Riederer U, Schulze F, Böger
RH. LC-tandem MS method for the analysis of asymmetric dimethylargi-
nine (ADMA) in human plasma. Clin. Chem. 2005; 51: 1268-1271

[5] Böger RH. Asymmetric dimethylarginine (ADMA): a novel risk marker
in cardiovascular medicine and beyond. Ann. Med. 2006 (in press)

Mo-W7:2 PARTICULATE AIR POLLUTION AND
ATHEROSCLEROTIC CARDIOVASCULAR DISEASE

R.D. Brook. Division of Cardiovascular Medicine, University of Michigan,
Ann Arbor, Michigan, USA

Objective: To review the scientific evidence linking particulate matter (PM)
air pollution to an increased risk of cardiovascular diseases.

Methods: Literature review
Results: PM air pollution is a complex, heterogeneous mixture of aerosols

that vary in size from several nanometers (PM0.1), through fine PM <2.5
μm (PM2.5), to coarse PM between 2.5 and 10 μm in diameter (PM10). The
evidence most strongly links PM2.5 to adverse cardiovascular (CV) health
effects; however more recent findings also implicate ultrafine (PM0.1) PM. In
the modern world, most PM2.5 is derived from urban fossil fuel combustion,
industry, and from mobile sources such as automobiles and diesel exhaust. The
chemical composition of the PM mixture may play a role in determining the
health impact. Individuals with pre-existing heart or lung disease and diabetes
may be at higher CV risk due to the effects of PM.

Epidemiological studies conducted throughout the world have confirmed a
consistent, graded association between PM exposure and increased risk for CV
events. Short-term (hours-to-days) exposure increases the risk for acute (1-5
days) CV mortality by 0.31 to approximately 1.0% per 10 μg/m3 elevation in
PM10. The risk for acute myocardial infarction has been shown to increase
by as much as 48% within 2 hours (per 25 μg/m3 increase in PM2.5) in
Boston. Studies in Rome and Europe confirm the association between acute
myocardial infarction and also re-infarction with exposure to PM. Automobile
sources of PM may be particularly harmful, increasing the risk for myocardial
infarction by 2.9-fold within 1 hour. PM may also trigger stokes. Studies
assessing the long-term effects of PM exposure demonstrate an even greater
effect on CV risk. Sixteen year exposure to elevated PM2.5 increases the
mortality due to CV disease (RR 1.12), ischemic heart disease (RR1.18), and
arrhythmia/heart failure/cardiac arrest (RR 1.13).

Several mechanisms have now been described that may explain the biolog-
ical pathways responsible. PM exposure could play a role in atherosclerotic
CV disease at all stages: from promoting the development of traditional
CV risk factors (e.g. hypertension), to directly facilitating the genesis of
atherosclerosis (e.g. vascular inflammation), to triggering acute plaque rupture
and instigating sudden events (e.g. vasoconstriction, enhanced thrombosis).
In general, the pulmonary inhalation of PM could affect the systemic vas-
culature by generating local lung tissue oxidative stress/inflammation with
the subsequent spill-over of activated cells and pro-inflammatory mediators;
by directly altering autonomic balance through interacting with pulmonary
receptors; and/or by direct effects on the vasculature by PM or soluble
constituents capable of reaching the circulation. PM has been shown to
trigger acute arterial vasoconstriction and endothelial dysfunction, possibly as
a result of oxidative stress, that could chronically promote atherosclerosis and
acutely trigger ischemia. Other studies show increased systemic inflammation,
enhanced thrombosis/coagulation, and autonomic imbalance due to PM in-
halation. Recently, experiments in both animals and humans corroborate that
the chronic exposure to PM can actually promote the genesis of atherosclerosis
itself.

Conclusions: Both short and long-term exposure to PM air pollution is
linked to increase risk of CV disease. PM is capable of both triggering acute
CV events and promoting the development of atherosclerosis via several
mechanistic pathways.
References
[1] Brook RD, Franklin B, Cascio W, et al. Air pollution and cardiovascular

disease. A statement for healthcare professionals from the expert panel
on population and prevention science of the American Heart Association.
Circulation 2004; 109: 2655-71.

Mo-W7:3 HOXA9 AND FLK1 EXPRESSION IN CD34+
PERIPHERAL CELLS OF HYPERTENSIVE PATIENTS
CORRELATES WITH THE NUMBER OF
CIRCULATING ENDOTHELIAL PROGENITOR CELLS

M. Pirro, C. Menecali, F. Bagaglia, M.R. Mannarino, G. Schillaci,
E. Mannarino. Internal Medicine, Angiology and Arteriosclerosis Diseases,
Perugia, Italy

Objective: HoxA9, a critical regulator of postnatal neovascularization and
endothelial commitment during progenitor cell maturation, is essential for the
expression of the endothelial-committed genes (ex. Flk1). We investigated
whether in hypertensive patients CD34+ cells expression of HoxA9 and Flk1
is impaired and if a correlation exists between the expression of these genes
and the number of circulating endothelial progenitor cells.

Methods: 20 patients with never-treated essential hypertension and 10 age-
and sex-matched normal controls were recruited for the study. Total RNA was
isolated from circulating CD34+ cells and subjected to quantitative RT-PCR
for measurement of HoxA9 and Flk1 expression. The number of endothelial
progenitor cells was measured after PBMC isolation, staining with anti-CD34
and anti-Flk1 fluorescent antibodies and flow-citometry analysis.

Results: hypertensive patients had a reduced expression of HoxA9 and
Flk1 genes compared to normotensive subjects. In addition, the number
of peripheral CD34+ cells and that of circulating endothelial progenitor
cells was significantly lower in hypertensive than in normotensive subjects.
Interestingly, a direct correlation was observed between CD34+ cells gene
expression of HoxA9 and Flk1, on the one hand, and the number of endothelial
progenitors, on the other hand.

Conclusions: in hypertensive patients, a down-regulation of peripheral
CD34+ cells HoxA9 and Flk1 gene expression may contribute to reduce the
number of circulating endothelial progenitor cells, thus potentially impairing
postnatal neovascularization and vascular reparation.

Mo-W7:4 ASYMMETRIC DIMETHYLARGININE (ADMA) IS
ASSOCIATED WITH INCIDENT CARDIOVASCULAR
DISEASE IN THE GENERAL POPULATION. THE
HOORN STUDY

T. Teerlink, R.J. Heine, G. Nijpels, L.M. Bouter, C.D.A. Stehouwer,
J.M. Dekker. Institute For Cardiovascular Research, VU University Medical
Center, Amsterdam, the Netherlands

Objective: Increased asymmetric dimethylarginine (ADMA), an endogenous
inhibitor of nitric oxide synthase, predicts cardiovascular disease (CVD)
in high-risk patient groups. We have prospectively studied the association
between ADMA and CVD in the general population.

Methods: The Hoorn Study, a community-based prospective cohort study,
started in 1989. Plasma ADMA at baseline was measured by HPLC in 1707
subjects (age 50 to 75 years, 158 with type 2 diabetes). The main outcome
measure was the combined incidence of fatal and non-fatal CVD during
10-year follow-up. The relation between ADMA and CVD was examined with
Cox proportional hazards models.

Results: During follow-up, 389 subjects (68 with diabetes) experienced a
cardiovascular event. The relation between ADMA and CVD was not contin-
uous but restricted to the highest quintile. After adjusting for age, gender and
established risk factors (cholesterol, HDL-cholesterol, body mass index, renal
function, hypertension, smoking, glucose and prevalent CVD) a high plasma
concentration of ADMA (i.e. highest quintile versus lowest four quintiles)
was associated with a hazard ratio for CVD of 1.49 (95% C.I., 1.16 to 1.90) in
subjects without diabetes and 0.48 (0.24 to 0.98) in subjects with diabetes. In
analyses restricted to participants without diabetes and CVD at baseline, the
hazard ratio was 1.40 (1.02 to 1.91).

Conclusion: A high plasma concentration of ADMA independently pre-
dicts CVD in subjects without type 2 diabetes. The inverse relation between
high ADMA and CVD in subjects with diabetes needs confirmation in other
populations.
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Mo-W7:5 MYELOPEROXIDASE LEVELS ARE ASSOCIATED
WITH THE FUTURE RISK OF CORONARY ARTERY
DISEASE IN APPARENTLY HEALTHY INDIVIDUALS

M.C. Meuwese1, S.M. Boekholdt1 , J.J.P. Kastelein1, S.L. Hazen2,
J.A. Kuivenhoven1 , S.A. Bingham3, N.J. Wareham3, R. Schaub4,
E.S.G. Stroes1, K.T. Thaw3. 1Academic Medical Center, Amsterdam, the
Netherlands; 2Cleveland Clinics, Cleveland, OH, USA; 3University of
Cambridge, Cambridge, United Kingdom; 4Wyeth, Cambridge, MA, USA

Objectives: Myeloperoxidase (MPO) has emerged as a mediator of atheroscle-
rosis by inducing oxidative damage to LDL- and HDL-cholesterol as well as
reducing NO availability. Elevated MPO levels are associated with adverse
outcome in patients with coronary artery disease (CAD). Data regarding the
predictive value in primary prevention are lacking. We assessed whether MPO
levels are associated with risk of future CAD in apparently healthy individuals.

Methods: MPO was measured in baseline serum samples of a case-control
study nested in the prospective EPIC-Norfolk cohort study. Cases (n=1138)
were healthy men and women, aged 45 to 79 years, who developed CAD
during 6-year follow-up. Controls (n=2237) remained free of CAD and were
matched by age, sex and enrollment time.

Results: MPO levels were higher in cases than controls (median 608 vs
538 pM, p<0.01). MPO correlated with CRP (r=0.23, p<0.01) and leukocyte
count (r=0.33, p<0.01). Logistic regression analysis showed that future CAD
risk increased in consecutive quartiles of MPO (OR 1.5 (1.2-1.8) top versus
bottom quartile, p for linearity<0.01). After adjustment for body mass index,
smoking, diabetes, blood pressure, LDL- and HDL-cholesterol, and CRP, the
OR in the top quartile remained significant at 1.3 (1.0-1.7).

Conclusions: Elevated MPO levels predict future CAD risk in a pri-
mary prevention setting. This underscores the relevance of anti-inflammatory
strategies targeting MPO already in the earlier phases of cardiovascular
prevention.
Funding: MPO ELISAs (Prognostixs, USA) were funded by Wyeth.

Mo-W7:6 TAGGING SNP HAPLOTYPE ANALYSIS OF THE
SECRETORY PLA2-IIA GENE PLA2G2A SHOWS
STRONG ASSOCIATION WITH SERUM LEVELS OF
SPLA2IIA

P. Wootton1, F. Drenos1, J. Cooper1, S. Thompson1, J. Stephens2,
E. Hurt-Camejo3, O. Wiklund4, S. Humphries1, P. Talmud1. 1CVG Dept of
Medicine, London, United Kingdom; 2Medical School University of Wales,
Swansea, United Kingdom; 3AstraZeneca R&D, Molndal, Sweden;
4Wallenberg Laboratory for CVD Research, Goteborg, Sweden

Objective: Recent Prospective analysis identified secretory phospholipase
A2-IIa (sPLA2IIa) as a coronary artery disease (CAD) risk predictor. This
study aimed to examine the relationship between serum levels of sPLA2IIa
and variation in the sPLA2IIa gene (PLA2G2A) in a cohort of patients with
type II diabetes mellitus (T2D).

Methods: Six tagging single nucleotide polymorphisms (tSNPs) account-
ing for >92% of the genetic variance in the PLA2G2A gene were identified,
genotyped in UDACS, and distinguished 6 common haplotypes (frequencies
>5%).

Results: In the 523 Caucasian T2D patients, levels of sPLA2IIa, indepen-
dent of CRP, were negatively correlated with total antioxidant status (p=0.003)
and HDL cholesterol (p=0.006) in men, and with CAD status in women
(95%CI (1.13-5.53) p=0.02). Overall, tSNP haplotypes showed a significant
association with sPLA2IIa levels (p<0.0001), explaining 6.3% of the vari-
ance. The most common haplotype (frequency 14.2%) was associated with
53% higher sPLA2IIa levels (3.25ng/ml (±0.14)) compared to the combined
other haplotypes (2.13ng/ml (±0.09), p<0.0001). Five of the six tSNPs were
associated with significant effects on sPLA2IIa levels but the raising haplotype
could not be distinguished by a single tSNP and none are themselves likely to
be functional.

Conclusions: These data confirm the relationship between elevated
sPLA2IIa levels and CAD risk reported in both case-control and prospective
analyses. The strong impact of PLA2G2A haplotypic variation on sPLA2IIa
levels will help clarify the causality of this association.
Funding: Supported by British Heart Foundation grants.

Mo-W7:7 SERUM LEVELS OF OSTEOPROTEGERIN AND
RANKL IN PATIENTS WITH ST ELEVATION ACUTE
MYOCARDIAL INFARCTION

F. Luca’, S. Raffa, A. Crisafulli, F. Saporito, A. Micari, D. Altavilla,
A. Sardella, M. Passaniti, F. Arrigo, F. Squadrito. Department of Clinical and
Experimental Medicine and Pharmacology, University of Messina, Messina,
Italy

OPG (osteoprotegerin) has been suggested to have an important role in
atherogenesis and vascular calcification. In the present study,we have investi-
gated serum OPG and RANKL (receptor activator of nuclear factor kappaB
ligand) concentrations in patients with ST elevation AMI and established
CAD (coronary artery disease). OPG and RANKL were measured in 58 male
patients hospitalized in the coronary care unit with ST elevation AMI, in 52
asymptomatic male patients with an established diagnosis of CAD and in 52
healthy male controls. These last two groups were matched with the AMI
patients for age and body mass index. OPG was significantly (P<0.05) higher
in patients with AMI at 1 h after AMI (8.04±4.86 pmol/l) than in both patients
with established CAD (4.92±1.65 pmol/l) and healthy subjects(3.15±1.01
pmol/l).Subjects with established CAD had significantly (P<0.05) increased
OPG levels compared with controls.RANKL levels in patients with established
CAD(0.02±0.05 pmol/l) and with AMI (0.11±0.4 pmol/l) were significantly
(P<0.05) lower compared with controls (0.32±0.35 pmol/l). In the AMI
group, OPG decreased significantly (P<0.05) at 1 and 4 weeks after infarction
(8.04±4.86 compared with 6.38±3.87 and 6.55±2.6 pmol/l respectively), but
OPG levels, either at 1 h or 1-4 weeks after AMI, remained significantly
(P<0.05) higher compared with established CAD (4.92±1.65 pmol/l) and
controls (3.15±1.01 pmol/l). Our data show for the first time that OPG levels
are increased in ST elevation AMI within 1 h of infarction.Whether the
increase in OPG is a consequence or a causal factor of plaque destabilization
deserves further investigation.

Mo-W8 METABOLIC SYNDROME (1st PART)

Mo-W8:1 TARGETING ABDOMINAL OBESITY FOR THE
OPTIMAL MANAGEMENT OF HIGH-RISK PATIENT
WITH THE METABOLIC SYNDROME

J.P. Després. Laval Hospital Research Center, Québec Heart Institute,
Sainte-Foy, Quebec, Canada

There is currently substantial confusion between the conceptual definition
of the metabolic syndrome and the screening parameters and cut-off values
proposed by various organisations (NCEP-ATP III, IDF, WHO, etc) to identify
individuals with the metabolic syndrome in clinical practice. Although it is
clear that in vivo insulin resistance is a core abnormality associated with
the atherogenic, pro-thrombotic and inflammatory profile of the metabolic
syndrome, it is more and more recognized that the most prevalent form of the
metabolic syndrome in clinical practice is the patient with abdominal obesity,
especially in the presence of excess intra-abdominal or visceral adipose tissue
accumulation. It is proposed that the viscerally obese patient may represent a
clinical phenotype having a relative deficit in his/her capacity to store extra
energy in subcutaneous adipose tissue, thereby leading to ectopic lipid accu-
mulation in intra-abdominal depots, skeletal muscle, liver, etc. Thus, visceral
obesity may partly be a marker of a dysmetabolic state and partly a cause of
the metabolic syndrome. This model would explain why molecules promoting
a selective deposition of subcutaneous fat such as thiazolidinediones improve
the metabolic profile of patients with the metabolic syndrome by promoting
the creation of a subcutaneous “metabolic sink”. Another therapeutic option
is to induce abdominal fat loss. Lifestyle modification programs have shown
the benefits on cardiometabolic risk variables of a moderate weight loss as it
has been found to be associated with a substantial loss of intra-abdominal fat
in viscerally obese patients. However, to be successful, such programs require
the support of a multidisciplinary team (nutritionists, kinesiologists, etc) not
available to most clinicians. In that context, it is proposed that pharmacother-
apy of obesity should target abdominally obese patients at high risk of type
2 diabetes and cardiovascular disease, such risk being encompassed by the
notion of “cardiometabolic risk”.

XIV International Symposium on Atherosclerosis, Rome, Italy, June 18–22, 2006



Monday, June 19, 2006: Workshop
Mo-W8 Metabolic syndrome (1st part) 25

M
O

N
D

A
Y

Mo-W8:2 METABOLIC SYNDROME IN ASIAN INDIANS

C. Snehalatha, A. Ramachandran. Diabetes Research Centre & M.V. Hospital
for Diabetes, Royapuram, Chennai - 600 013, India

Objective: To review the prevalence of metabolic syndrome (MetS) in Asian
Indians and to highlight its peculiar features in the population. MetS is defined
as a cluster of cardiovascular risk factors and is also considered to be predictive
of future diabetes.

Subjects and Methods: Population data on prevalence of MetS from
different parts of India, specifically the studies from our Centre in south India
are reviewed. The peculiarities in the presentation of MetS in comparison
with the western population are highlighted. Results of a prospective study
in subjects with impaired glucose tolerance (IGT) addressing the predictive
nature of MetS for diabetes are also presented.

Results: Indians have a high prevalence of MetS as reported by several
studies in India, irrespective of the criteria used. The cut off values for waist
circumference used in the ATP III criteria had to be modified for Asian
Indians and values of > 85 cm for women and > 90 cm for men were
the appropriate values for the population. Insulin resistance was significantly
higher in subjects with MetS, however it was not the core component of
the syndrome. Studies from Diabetes Research Centre, Chennai showed that
C- reactive protein (CRP) and fibrinogen were not significantly increased in
subjects with MetS. The prospective study in subjects with IGT showed that
MetS did not enhance the rate of conversion of IGT to diabetes in a follow up
period of 3 years.

Conclusions: Asian Indians have a high prevalence of MetS, with lower cut
off values for waist circumference when compared with western population.
CRP and fibrinogen did not show an association with MetS in the population.
MetS did not influence the conversion of IGT to diabetes. Several peculiar
features are thus manifested in the prevalence of MetS in Asian Indians.
References
[1] Ramachandran A, Snehalatha C, Satyavani K et al. Clustering of car-

diovascular risk factors in urban Asian Indians. Diab Res Clin Pract
60:199-204,2003.

[2] Deepa R, Shanthirani CS, Premalatha G et al. Prevalence of insulin
resistance syndrome in a selected south Indian population. Indian J Med
Res 115:118-127,2002.

[3] Misra A, Vikram NK. Insulin resistance syndrome (metabolic syndrome)
and Asian Indians. Current Science 83:1483-1496,2002.

Funding: Diabetes Research Centre, Chennai, India.

Mo-W8:3 STATINS IN TREATMENT OF METABOLIC
SYNDROME

K. Yokote, Y. Saito. CHIBA study investigators Division of Diabetes,
Metabolism and Endocrinology, Department of Internal Medicine, Chiba
University Hospital, Chiba, Japan

Objective: Hypercholesterolemia and metabolic syndrome may overlap in a
single patient. For such cases, statin with a beneficial effect on metabolic
syndrome components, e.g. blood levels of triglyceride, HDL-C and glucose,
would be an optimal choice of treatment. Here, we compared the effect of
atorvastatin and pitavastatin, two of the most potent statins currently available,
in Japanese patients with hypercholesterolemia, with a special emphasis on
evaluation of non-HDL-C level and glucose tolerance.

Methods: 251 Japanese adults (aged 28–82 years) with hypercholes-
terolemia were randomly allocated to receive 10 mg atorvastatin or 2 mg
pitavastatin daily for 12 weeks. Serum levels of lipids, liver enzymes, CK and
glycoalbumin were examined at 0, 4, 8 and 12 weeks.

Results: Among the subjects, 49% had diabetes and 28% met the Japanese
diagnostic criteria for metabolic syndrome. Both atorvastatin and pitavastatin
significantly lowered non-HDL-C, LDL-C and triglyceride levels. Treatment
with pitavastatin but not atorvastatin significantly elevated HDL-C level (3.2%,
p<0.05). Increase in serum glycoalbumin level was observed in diabetic pa-
tients given atorvastatin (0.67%, p<0.05). Moreover, pitavastatin treatment
was associated with significant decrease in serum alkaline phosphatase level
and a tendency to reduce γ-GTP.

Conclusions: Both atorvastatin and pitavastatin efficiently improved lipid
profiles in Japanese patients with hypercholesterolemia. In addition, pitavas-
tatin may have a favorable effect to ameliorate of metabolic syndrome
features.
Funding: NPO Frontier Medical Forum, Chiba, Japan

Mo-W8:4 CRITICAL ROLE OF ATP-BINDING CASSETTE
TRANSPORTER A1 (ABCA1) IN BETA-CELL
FUNCTION AND GLUCOSE HOMEOSTASIS

L.R. Brunham1, T.D. Pape1, G. Soukhatcheva2 , B. Verchere2, M. Hayden1.
1Centre For Molecular Medicine and Therapeutics, University of British
Columbia, Vancouver, Canada; 2Department of Pathology, University of
British Columbia, Vancouver, Canada

Type 2 diabetes is a significant risk factor for atherosclerosis and occurs when
beta-cells are unable to secrete sufficient insulin to meet the metabolic require-
ments. The reasons why beta-cells fail in type 2 diabetes are incompletely
understood, but one mechanism may involve the build-up of toxic lipids in
islets. ABCA1 mediates the efflux of cellular cholesterol and phospholipids,
representing the major route for cholesterol exit from non-hepatic cells. We
investigated the consequences of defective cholesterol efflux on glucose home-
ostasis. ABCA1 null mice display significantly impaired glucose tolerance
following an i.p. glucose challenge. In contrast, insulin sensitivity is unaltered
in these mice, indicating that the impaired glucose tolerance is not due to
peripheral insulin resistance. We found that ABCA1 is highly expressed in
isolated mouse islets, suggesting that ABCA1 may play a functional role
in beta-cells. To determine if the defect in glucose homeostasis in ABCA1
null mice is a result of dysfunctional beta-cell ABCA1, we generated mice
in which ABCA1 is specifically inactivated in beta-cells using the Cre-lox
system. Mice lacking beta-cell ABCA1 display markedly impaired glucose
tolerance, and have defective glucose-stimulated insulin secretion in vivo.
These findings establish a novel function for ABCA1 in beta-cells and suggest
that intra-cellular cholesterol homeostasis may be an important determinant
of beta-cell function, thus supporting the concept of lipotoxicity contributing
to the pathogenesis of type 2 diabetes, and suggesting a new link between
dyslipidemia, diabetes and atherosclerosis.

Mo-W8:5 PITAVASTATIN EFFECTIVELY ADDRESSES LIPID
DERANGEMENTS ASSOCIATED WITH METABOLIC
SYNDROME

R.E. Morgan. Kowa Research Institute, Morrisville, NC, USA

Pitavastatin is a potent synthetic, competitive HMG-CoA reductase inhibitor
with preferential effects on the liver. It has been on the Japanese market since
September 2003 when it was launched under the brand name Livalo® at doses
of 1,2 and 4 mg once daily. Phase III and clinical pharmacology trials are now
underway in the US and EU to gain marketing approval in these regions.

The dyslipidemia of metabolic syndrome and diabetes, characterized by
elevated levels of LDL-C and TG, and reduced levels of HDL-C and apo
A-1, are addressed very effectively by pitavastatin as reflected in a number of
clinical trials. The studies demonstrate a dose-dependent reduction in LDL-C,
and overall a trend toward a larger percentage decline with increasing baseline
LDL-C value. LDL-C reductions of 42-50% were seen in many trials for pa-
tients having LDL-C values >220 mg/dl (5.7 mmol/L) when the pitavastatin 4
mg dose was administered. For HDL-C values below 40 mg/dl (1.03 mmol/L),
common in diabetics, increases of 11-35% were seen in various studies, and
this benefit was lasting in studies up to one year duration. Elevations of apo
A-1 of 9.9-11.4% were seen in several studies; this is several fold higher than
seen with other marketed statins. In patients with significantly elevated levels
of triglycerides, the reduction for the 4 mg dose ranged between 30 and 40%,
and this reduction has been shown to be durable.

A summary of efficacy data from pitavastatin clinical trials, in addition to
summary safety data will be presented.

Funding disclosure: Dr. Morgan is an employee of Kowa Company Ltd.

Mo-W8:6 EFFECT OF ROSUVASTATIN ON HEPATIC AND
WHOLE BODY INSULIN SENSITIVITY IN AN ANIMAL
MODEL OF INSULIN RESISTANCE AND METABOLIC
SYNDROME

L. Federico, M. Naples, D. Taylor, K. Adeli. The Hospital For Sick Children,
University of Toronto, Toronto, Canada

Objective: A novel animal model of insulin resistance, the fructose-fed ham-
ster, was employed to investigate mechanisms of action of statins in insulin
resistant states.

Methods and Results: Treatment of fructose-fed/insulin resistant hamsters
with rosuvastatin (10 mg/kg/day) for 10 days led to a significant reduction
in body weight (n=7, p<0.05), fasting glucose (n=7, p=0.02) compared to
vehicle-treated controls, and 2 hour post-challenge glucose (n=7, p=0.02).
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Analysis of insulin signaling molecules showed increased insulin receptor
and IRS-1 phosphorylation in the liver, muscle, and adipose tissues of
rosuvastatin-treated hamsters (both p<0.05). Similar increases (1.3-6.0 fold,
p values of <0.05 to <0.001) in insulin receptor and IRS-1 protein mass were
also observed in both muscle and adipose tissues of drug-treated hamsters.
Analysis of protein kinase B (Akt) phosphorylation and mass in the liver
revealed a 60% increase in serine phosphorylation of Akt with no significant
change in Akt mass. Interestingly, protein mass of both hepatic and adipose
protein tyrosine phosphatase-1B (PTP-1B) were both significantly reduced by
about 70% and 30% (p<0.05) following treatment.

Conclusions: Rosuvastatin treatment increases whole body and peripheral
tissue insulin sensitivity via upregulation of both the mass and phosphorylation
of upstream components of the insulin-signaling cascade. Reduced expression
of PTP-1B may underlie this increased level of signal transduction and the im-
proved insulin sensitivity. Enhancement in insulin sensitivity can be regarded
as an important pleiotropic effect of statins if successfully demonstrated in
patients with the metabolic syndrome.
Funding: This study was partially supported by AstraZeneca.

Mo-W9 CELLULAR LIPID TRAFFICKING

Mo-W9:1 CELLULAR LIPIDOMICS; LIPID DOMAINS AND
TRANSLOCATORS

G. van Meer1, J. Wolthoorn1, S. Groux-Degroote1 , D. van den Heuvel2,
H. Gerritsen2 , D. Halter1, S. van der Poel1, H. Sprong1. 1Bijvoet Center and
Institute of Biomembranes; 2Debye Institute, Utrecht University, The
Netherlands

Objective: Cells have thousands of different lipid molecules. We want to
understand how cells use these for their vital functions. In particular, we have
proposed in the past that glycosphingolipids are required for the sorting of
membrane proteins by forming specialized microdomains that are enriched in
these lipids plus cholesterol. In the present work we wanted to find out why
and how the simple glycosphingolipid glucosylceramide (GlcCer) is required
for the transport of membrane enzymes to the melanosomes, the pigment
bodies in melanoma cells.

Methods: In order to study the transport pathways of the various proteins,
we made use of tagged constructs, antibodies, surface biotinylation, and
immunomicroscopy, both by confocal fluorescence and electron microscopy.
To study the lumenal pH of the various intracellular organelles we attached
fluorescein-labeled antibodies at the cell surface to proteins that recycle via
vesicular traffic through the compartment of interest. Fluorescein fluorescence
is pH-sensitive and fluorescence life-time imaging (FLIM) was used to mea-
sure the pH in the compartment. Finally, we measured the effect of specific
lipids on the activity of the vacuolar proton pump by comparing its activity
in membranes from cells unable to synthesize glycosphingolipids before and
after the addition of exogenous glycosphingolipids to the membranes.

Results: By a combined biochemical and electron microscopical study of
the melanoma MEB4 cell line and its glycosphingolipid-deficient derivative
GM95 we found that the biogenesis of melanosomes specifically depends on
GlcCer. Direct transport of the melanosomal protein TRP-1 to melanosomes
was disturbed in the absence of GlcCer, while the AP-3 pathway to the lyso-
somes was still functional under these conditions. Remarkably, the lysosomal
proteins LAMP-1 and -2 behaved exactly opposite to TRP-1: they travelled via
the cell surface in control melanocytes, but took an intracellular pathway in the
absence of glycosphingolipids. When the lumenal domains of melanosomal
TRP-1 and tyrosinase were replaced by those of plasma membrane proteins,
the chimeras behaved like lysosomal proteins in all cell lines. So, the lumenal
domains of TRP-1 and tyrosinase contain sorting information that guides them
to the melanosomes via an intracellular pathway which excludes lysosomal
proteins and that is decoded only in the presence of GlcCer. So, what could be
the parameter in the TGN lumen that determines the sorting of the membrane
proteins and that depends on GlcCer? Using FLIM, we found that the pH in
the lumen of the TGN of the wild-type MEB4 cells was as low as 5, whereas
mutant GM95 cells unable to synthesize glycosphingolipids had pH values
>1 pH unit higher, similar to Hela cells and fibroblasts. The cytosolic pH
was 7.5 in all cells. In an in vitro assay on isolated membranes the vacuolar
proton pump activity was 2x higher in the wild-type than in the mutant cells.
Exogenously added glucosylceramide, but not sphingomyelin, activated this
ATPase in membranes from mutant but not wild-type cells. Disruption of the
pH led to a lipid storage phenotype.

Conclusions: We conclude that the glycosphingolipids regulate the lume-
nal pH in the secretory and recycling pathways, and that this pH is required for

the proper sorting of the membrane proteins. We are presently comparing the
structural and dynamic properties of proteins in the two cell lines to unravel
the mechanism of sorting. GlcCer is the most likely candidate for stimulating
the proton pump. Because GlcCer is continuously removed from the cytosolic
surface of the Golgi, we suggest that the rate of GlcCer synthesis regulates the
lumenal pH. This connects lipid metabolism to the important physiological
parameter of lumenal pH.
References
[1] van Meer, G. (2005) Cellular Lipidomics. EMBO J. 24, 3159-3165.
[2] van Meer, G., Halter, D., Sprong, H., Somerharju, P., and Egmond, M.R.

(2006) ABC lipid transporters: extruders, flippases, or flopless activators?
FEBS Lett., in press.

[3] Wolthoorn, J., Groux-Degroote, S., Neumann, S., van der Poel, S., van
den Heuvel, D., Gerritsen, H., van Meer, G., and Sprong, H. (2006) Glu-
cosylceramide lowers the pH of post-Golgi compartments by stimulating
the vacuolar proton ATPase. Submitted.

Funding: This work was funded by grant 902-23-197 from ZonMW with
financial support from The Netherlands Organization for Scientific Research,
by the EC RTN and SSA grants HPRN-CT-2000-00077 and LSSG-CT-2004-
013032, and by SENTER, the Dutch Ministry of Economic Affairs.

Mo-W9:2 THE ABCA1 PATHWAY DETERMINES
INTRACELLULAR PHOSPHOLIPID AND
CHOLESTEROL TRAFFICKING

G. Schmitz, M. Grandl, G. Liebisch, A. Böttcher, M. Binder, E. Orso,
T. Langmann. Institute of Clinical Chemistry and Laboratory Medicine,
University of Regensburg, D-93042 Regensburg, Germany

Objective: ABCA1 is a central facilitator of cellular cholesterol and choline-
phospholipid release and is required for the generation of pre?-HDL. The
tissue-specific expression and the regulation of ABCA1 by sterols and fatty
acids has been well-described [Schmitz and Langmann, 2005], however,
the role of accessory proteins (e.g. other ABC transporters like ABCG1),
vesicular lipid trafficking processes, and the involvement of membrane
microdomains is much less understood. Therefore, our goal was to compre-
hensively characterize ABCA1 associated lipid transport pathways, membrane
microdomain compositions and gene regulatory networks in primary human
monocytes/macrophages in disease conditions and under various atherogenic
stress stimuli.

Methods: Monocyte-derived macrophages from healthy apolipoprotein
E3 donors and patients with monogenetic lipid disorders (ABCA1 defi-
ciency/Tangier disease, Niemann-Pick C disease, ApoE4 homozygosity) were
incubated with atherogenic modified lipoproteins (enzymatically modified
LDL (E-LDL) and mildly oxidized LDL (Ox-LDL)), lipid deloaded with
antiatherogenic apoA-I and HDL3 and stimulated with nuclear receptor lipid
ligands (9-cis retinoic acid, all-trans retinoic acid, PPAR? and LXR agonists).
Total cell analysis using lipidomics, genomics and proteomics was applied to
unravel key mechanisms underlying the regulation of cellular lipid transport
and storage and membrane microdomain formation. The cellular lipid content
of the cells was determined with ESI-MS/MS and the surface expression and
distribution of cholesterol, ceramide and glycosphingolipids was analyzed by
flow cytometry and confocal microscopy using different fluorescent labeled
antibodies or lipophilic toxins. Furthermore, we investigated whole genome
gene expression profiles using Affymetrix DNA-microarrays, quantitative
TaqMan real-time RT-PCR and computational biology approaches.

Results: 1) Ox-LDL and E-LDL differentially regulate ABCA1 and
ceramide/sphingomyelin rich membrane microdomains. Incubation of mac-
rophages with E-LDL predominantly increased the cellular free cholesterol
content and formation of cholesterol/sphingomyelin-rich rafts, whereas Ox-
LDL treatment caused higher cellular accumulation and cell surface expression
of ceramide and gangliosides and stronger binding of apoE but not apoA-I
to cholesterol/ceramide-rich rafts. 2) Lubrol-raft association of ABCA1 is
regulated by intracellular cholesterol levels. ABCA1 is partially located in
Lubrol- but not in Triton-detergent resistant membranes (DRMs) [Drobnik et
al., 2002]. Lubrol- and Triton-DRMs have a strikingly different lipid com-
position and Lubrol-DRM association of ABCA1 time-dependently increased
by cholesterol loading and decreased by deloading of cells with apoA-I
as lipid acceptor. 3) ABCA1 trafficking occurs along the adaptor protein-3
(AP-3) pathway. ABCA1, syntaxin-13 and flotillin-1 are coregulated and
colocalize in DRMs and the phagosomal compartment and pharmacological
modulation of lipid efflux is mediated via a novel G-protein receptor that
controls the ABCA1/AP-3 secretory pathway. 4) A transcriptional regulatory
network of nuclear receptors controls gene clusters in lipid metabolism. 9-cis
retinoic acid (9-cis RA) and all-trans retinoic acid (ATRA) strongly upregulate
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apolipoproteins, scavenger receptors, steroid-27-hydroxylase, ABCA1 and
ABCG1 resulting in a potent induction of lipid efflux [3].

Conclusions: Atherogenic lipoproteins and HDL3 regulate the intracellu-
lar trafficking of ABCA1 along the AP-3 pathway and its association with
membrane microdomains required for lipid efflux. Accessory proteins includ-
ing ABCG1 and lipid-sensitive vesicular proteins are tightly regulated by a
transcriptional network involving nuclear receptors and repressors.
References
[1] Schmitz G, Langmann T. Transcriptional regulatory networks in lipid

metabolism control ABCA1 expression. Biochim Biophys Acta. 2005
15;1735(1):1-19.

[2] Drobnik W et al. Apo AI/ABCA1-dependent and HDL3-mediated lipid
efflux from compositionally distinct cholesterol-based microdomains.
Traffic. 2002 3(4):268-78.

[3] Langmann T et al. Gene expression profiling identifies retinoids as po-
tent inducers of macrophage lipid efflux. Biochim Biophys Acta. 2005
30;1740(2):155-61.

Funding: The work is supported by grants from the Deutsche Forschungsge-
meinschaft, the Bayer AG and Sanofi/Aventis.

Mo-W9:3 StAR – RELATED LIPID TRANSFER PROTEINS IN
INTRACELLULAR CHOLESTEROL METABOLISM

M. Pan, R.S. Soccio, J.L. Breslow. Laboratory of Biochemical Genetics and
Metabolism Rockefeller University, New York, NY, USA

A START domain is a 210 amino acid globular protein domain with a hy-
drophobic pocket for lipid binding, and there are fifteen proteins with START
domains encoded by the human genome. StAR/StarD1, the prototype of this
family, shuttles cholesterol to the mitochondrial P450scc enzyme for steroid
hormone synthesis in steroidogenic tissues. Not all START domains bind
sterols, as PCTP/StarD2 and CERT/StarD11 are specific cytosolic transfer
proteins for phosphatidylcholine and ceramide, respectively. We described
a subfamily of three START domain proteins, StarD4, StarD5, and StarD6.
StarD4 is widely expressed and down regulated by cholesterol via SREBP2;
StarD5 is expressed in RE cells and up regulated in cholesterol loaded cells
via the ER stress response pathway; StarD6 expression is limited to male
germ cells. StarD4 and StarD5 are able to shuttle cholesterol between mem-
branes, since over expressed StarD4 and StarD5 deliver cholesterol substrate
to mitochondria in an assay for StAR-like steroidogenic activity. To further
explore the function of StarD4, HepG2 cells were transfected with StarD4
or control siRNA for 5 hrs, then incubated in 10% FBS for 19 hrs. The
medium was changed to 5% LPDS for 20 hrs to allow for induction of
StarD4 and, compared to HepG2 cells treated with control siRNA, there
was >90% diminution of StarD4 levels in StarD4 siRNA treated cells.
Under these conditions, [14C]-acetate was added during the last 4 hours
of incubation with LPDS, and lipid biosynthesis measured. StarD4 knock
down increased incorporation of label into fatty acids (60%), triglycerides
(86%), cholesterol (49%), and cholesterol ester (306%). In a similar exper-
iment, [35S]-Met/Cys added for the last 3 hours of incubation with LPDS,
increased the secretion of [35S]-apoB-lipoproteins by 250%, consistent with
the increased synthesis of fatty acids and triglycerides. StarD4 knock down
did not affect the incorporation of [14C]-labeled palmitate, oleate or stearate
into lipids, ruling out regulation of stearoylCoA desaturase. However, StarD4
knock down did influence the levels and phosphorylation state of other key
enzymes in lipogenesis: acetyl CoA-carboxylase (ACC) (protein increased
100%; phosphorylation at Ser 79 decreased 56%), and fatty acid synthase
(FAS) (protein increased 93%). Compatible with the decreased ACC phos-
phorylation, StarD4 knock down regulated AMPKα (protein decreased 28%;
total phosphorylation decreased 20% (AMPKα1 Ser485/AMPKα2 Ser491)).
ACC and FAS are transcriptionally regulated by SREBP1 and compatible
with their increased protein levels, StarD4 knock down increased SREBP1
protein levels by 74%. In addition to promoting lipogenesis, StarD4 knock
down stimulated Akt Ser473 phosphorylation (required for full Akt activation)
by ∼ 400%. After 24 hrs in 10% FBS Akt phosphorylation is the same in
control and StarD4 siRNA treated cells, although there has been considerable
StarD4 knock down at this time point. Thus the sterol deficient condition
of incubation in 5% LPDS is required to bring about the StarD4 effect on
Akt phosphorylation (Ser473). After incubation in 5% LPDS knock down
of StarD4 also increased Akt (Thr308) and PDK1 (Ser241) phosphoryla-
tion by 150% and 255%, respectively, both prerequisites for Akt Ser473
phosphorylation. StarD4 siRNA treated HepG2 cells incubated with 10 mM
cyclodextrin for the last hr in 5% LPDS showed substantially decreased Akt
Ser473 phosphorylation. Thus, plasma membrane (PM) cholesterol depletion
by cyclodextrin mimics the presence of StarD4 (which is knocked down in

these cells). This suggests that under conditions of sterol depletion StarD4
regulates PM cholesterol. Others have shown that Akt Ser473 phosphorylation
occurs at the PM and is carried out by DNAPK, which is sensitive to PM
cholesterol. In summary, under conditions of sterol depletion StarD4 regulates
lipid synthesis and important signaling pathways, such as those involving
Akt. One or both of these actions may be accomplished by regulating PM
cholesterol content.
Funding: Funding was provided by the NIH grant - Gene-Diet Interactions
and Dietary Cholesterol Response, Grant Number: 5 R01 HL32435.

Mo-W9:4 LXR/RXR AGONISTS ENHANCE HDL-INDEPENDENT
CHOLESTEROL EFFLUX FROM HUMAN
MONOCYTE-DERIVED MACROPHAGES

A. Cignarella 1,2, T. Engel3, A. Von Eckardstein4 , P. Cullen3, G. Assmann3.
1Department of Pharmacological Sciences, University of Milan, Milan, Italy;
2Department of Pharmacology and Anaesthesiology, University of Padova,
Padova, Italy; 3Institute of Arteriosclerosis Research, University of Münster,
Münster, Germany; 4Institute of Clinical Chemistry, University of Zurich,
Zurich, Switzerland

Objective: To investigate the effects of nuclear receptor ligands, namely LXR
and RXR agonists, on intracellular cholesterol trafficking and efflux in human
monocyte-derived macrophages in the absence of any exogenous cholesterol
acceptor in the culture medium.

Methods: Monocytes were isolated from healthy E3/3 donors by leuka-
pheresis and elutriation. The amount of relevant mRNAs was measured by
real-time PCR, cholesterol levels in cell and medium samples by HPLC and
apoE secretion by ELISA.

Results: Synthetic (T0901317 and RO264456, respectively) and natural
(22R-hydroxycholesterol and 9-cis-retinoic acid, respectively) LXR and RXR
activators increased macrophage ABCA1 and even more so ABCG1 mRNA,
but did not affect apoE mRNA levels. On cholesterol loading with 80 μg/ml
acetylated (Ac) LDL, the synthetic but not the natural LXR/RXR ligands
further enhanced ABCA1 and ABCG1 gene expression. Both synthetic and
natural LXR/RXR activators increased the amount of free cholesterol (FC)
in AcLDL-loaded cells. Control macrophages secreted 27.4 ± 4.3 μg FC/mg
protein over 24 h in the absence of exogenous acceptors. Yet, only the synthetic
ligands significantly enchanced FC efflux to the culture medium of control,
AcLDL-loaded and AcLDL-preloaded cells. This was associated with a 2-fold
increase in net apoE secretion, which most likely acted as an endogenous FC
acceptor.

Conclusions: Synthetic LXR/RXR agonists induced apoE-mediated
cholesterol efflux from human macrophages through activation of ABCA1
and ABCG1 gene expression.
Funding: European Union (QLG2-CT-1999-01007); FIRB (RBAU019AL3);
Hoffmann-La Roche.

Mo-W9:5 APOLIPOPROTEIN E SECRETION FROM HUMAN
MACROPHAGES OCCURS VIA A PROTEIN KINASE
A-DEPENDENT PATHWAY

M. Kockx1, L. Guo1, W. Jessup1, L. Kritharides1,2 . 1Centre for Vascular
Research, UNSW, Sydney, Australia; 2Dept. of Cardiology, Concord Hospital,
Sydney, Australia

Objectives: Macrophage-mediated secretion of apolipoprotein E (apoE) is
anti-atherogenic, and known to be stimulated by apolipoprotein A-I (apoA-I).
As the signalling and trafficking pathways regulating secretion of apoE are
unknown, we have investigated candidate regulatory pathways of constitutive
and inducible macrophage apoE secretion.

Methods: Primary human macrophages were isolated via density centrifu-
gation and treated with inhibitors of PI3-Kinase (wortmannin), protein kinase
A (H89, KT 5720, PKI), in the presence and absence of apoA-I. Secreted
ApoE was measured by ELISA. Ht31 inhibitory peptides were used to abolish
the binding of PKA to its A-kinase anchoring proteins (AKAPs).

Results: Inhibition of PI3-kinase did not affect apoE secretion, whereas
inhibition of PKA markedly inhibited secretion of apoE (decreased by 78
± 5% at 40 min) in a time- and concentration-dependent manner, without
affecting cellular apoE mRNA or protein levels over the time-course of these
experiments. Ht31 peptides inhibited apoE secretion by 67 ± 5% establishing
PKA-AKAP binding in this process. ApoA-I-stimulated apoE secretion was
also decreased by PKA inhibition, but was less sensitive than was basal
secretion (H89-IC50 values for basal- and apoA-I- induced apo E secretion
12.3 and 28.6 uM respectively).
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Conclusions: Secretion of apoE from human macrophages occurs via a
PKA- dependent pathway, but is independent of PI3-K. Greater inhibition of
basal than inducible secretion by H89 suggests differential PKA-dependence
of the two processes and warrants further investigation.
Funding: This work was funded by the NHMRC.

Mo-W9:6 FAMILIAL INTRAHEPATIC CHOLESTASIS 1 GENE
PRODUCT, A NOVEL CONTRIBUTOR FOR
CHOLESTEROL EFFLUX

K. Hirano, Y. Nakagawa-Toyama, A. Ota, Z. Zhang, C. Ikegami,
K. Tsukamoto, M. Koseki, D. Masuda, M. Nishida, S. Yamashita.
Department of Cardiovascular Medicine, Osaka University, Osaka, Japan

Objectives: Cholesterol efflux from the macrophages is the initial step of
reverse cholesterol transport. ATP-binding cassette transporter-A1 (ABCA1)
is one of the prerequisite molecules for cholesterol efflux, though molecular
mechanism for cholesterol efflux is still largely unknown. Familial intrahepatic
cholestasis (FIC1), which belongs to a family of p-type ATPase, is responsible
for FIC and benign recurrent intrahepatic cholestasis (BRIC). Because a
marked reduction of plasma HDL-cholesterol was observed during the icteric
period in patients with BRIC, we raised a hypothesis that FIC1 gene product
may be involved in cholesterol efflux.

Method and Results: In addition to hepatocytes and intestinal epithelial
cells, FIC1 mRNA and protein is expressed in human in vitro differentiated
monocyte-derived macrophages and smooth muscle cells (SMC). LXR/RXR
agonist induced the FIC1 expression. The transfection of FIC1 cDNA in-
duced apo AI-mediated cholesterol and phospholipid efflux in HEK293 cells,
whereas FIC1 siRNA significantly reduced cholesterol efflux in human fi-
broblasts and SMC. The adenovirus-mediated delivery of FIC1 gene into
human macrophages significantly increased apo AI-mediated cholesterol and
phospholipid efflux and reduced the cellular cholesterol content. Finally, FIC1
immunoreactive mass was abundantly detected in foam cells and SMCs in the
intima of human atherosclerotic lesions, but not in non-atherosclerotic lesions.

Conclusions: These results clearly suggested that FIC1 gene product is a
novel contributor for cholesterol efflux.

Mo-W9:7 REGULATION OF SCAVENGER RECEPTOR CLASS B
TYPE I SUBCELLULAR LOCALIZATION AND
FUNCTION BY HDL AND INSULIN

S. Shetty1, E.R. Eckhardt1, S.R. Post2, D.R. Van Der Westhuyzen1.
1Graduate Center For Nutritional Sciences and Department of Medicine,
University of Kentucky, Lexington, Kentucky, USA; 2Department of
Pharmacology, University of Kentucky, Lexington, Kentucky, USA

Objective: Scavenger receptor Class B type I (SR-BI) plays a crucial role
in the final step of reverse cholesterol transport (RCT). This study investi-
gated the possible regulation of SR-BI by PI3-Kinase (PI3K), a well-known
regulator of endocytosis and membrane protein trafficking.

Methods: Cell surface SR-BI in HepG2 cells was determined by 4 deg.
C binding of 125I-HDL, cell surface biotinylation and SR-BI localization by
confocal microscopy using SRBI-GFP constructs. Selective lipid uptake from
HDL was measured using 125I-[3H]HDL.

Results: PI3K inhibition by wortmannin decreased (>70%) 4 deg. C
binding of HDL to HepG2 cells, whereas activation by insulin increased
binding. Altered binding was due to changes in SR-BI cell-surface expression.
Both insulin and HDL increased cell-surface SR-BI in a PI3K-dependent
manner. Insulin caused a more rapid distribution of SR-BI to the cell-surface
than HDL. PI3K-dependent changes in SR-BI localization resulted in corre-
sponding changes in selective lipid uptake from HDL. Amino acids 423-437
of SR-BI were identified using the MIT scansite as a consensus motif of
the beta1-beta2 region of pleckstrin homology (PH) domains (PIP3 binding
region). PI3K responsiveness of SR-BI may be due to a putative intermolecular
PH domain.

Conclusion: Insulin and HDL regulate SR-BI sub-cellular localization
and function in hepatocytes. Decreased PI3K activity, as found in insulin
resistance, may impair SR-BI function and RCT by decreasing cell-surface
expression of SR-BI.
Funding: Supported by NIH award 2 RO1 HL63763 to D.R. v.d. W.

Mo-W10 THROMBOSIS (1st PART)

Mo-W10:1 THROMBUS FORMATION IN VIVO

B. Furie, B.C. Furie. Center for Hemostasis and Thrombosis Research, Beth
Israel Deaconess Medical Center and Harvard Medical School, Boston MA
USA

Hemostasis and thrombosis are complex physiologic and pathologic processes,
respectively, that involve the vessel wall, circulating blood cells, with their
receptors and their ligands, soluble blood coagulation and regulatory proteins,
and blood cell-derived microparticles. Although we and others have worked
using purified system to parse this complexity and then to develop models
for the workings of these processes, it has become increasingly important
to analyze hemostasis and thrombosis in a living animal where all of the
components are present simultaneously.

Objective: To visualize thrombus formation following vessel wall injury
in the microcirculation of a living mouse.

Methods: We have used a laser-induced vascular injury model coupled to
high speed confocal and widefield intravital digital videomicroscopy to image
thrombus formation in real time in the microcirculation of a living mouse.
Genetically altered mice that lack the ability to synthesize a specific protein
offer opportunities to study these processes in a mouse model of thrombosis

Results: Using this system we have studied P-selectin/PSGL-1 mediated
tissue factor-bearing microparticle accumulation in the developing thrombus,
calcium mobilization during platelet activation, the role of PAR and GPVI
in platelet activation, Factor XI participation in thrombin generation and
the relevant membrane surfaces that support thrombin generation in vivo.
Furthermore, this system has been useful for evaluating the efficacy of platelet
antagonists during experimental thrombosis in vivo.

Conclusions: By revisiting and testing the models and hypotheses that
have been developed from in vitro studies, we have been able to determine
that many of these models and hypotheses are correct whereas some need
significant modification. The study of biochemistry and cell biology in a
living animal offers opportunities to understand physiology and pathology in
a complex biological system that plays a critical role in cardiovascular disease
morbidity and mortality.
References
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factor into developing thrombi in vivo is dependent upon microparticle
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Funding: This work was supported by grants from the National Institutes of
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Mo-W10:2 PURINERGIC REGULATION OF PLATELET
FUNCTION

C. Gachet. INSERM U311, EFS-Alsace, University Louis Pasteur, Strasbourg,
France

The adenine nucleotides ADP and ATP, which are stored at very high concen-
trations in the platelet dense granules and released upon platelet activation,
play a crucial role in the physiological process of haemostasis and in the
development and extension of arterial thrombosis. Their receptors have been
identified and the role of each of the nucleotide receptors, or P2 receptors,
in thrombosis, could now be described. The P2 receptor family consists of
two classes of membrane receptors: P2X ligand-gated cation channels and G
protein-coupled P2Y receptors. To date seven subtypes of mammalian P2X
receptor (P2X1−7) and eight subtypes of P2Y receptor (P2Y1,2,4,6,11,12,13,14)
have been cloned and characterized. Platelets express three separate nucleotide
receptors. These are the P2X1 cation channel which is activated by ATP and
two G protein-coupled receptors, P2Y1 and P2Y12, both activated by ADP.
Each of these receptors has a selective role during platelet activation which
has implications for their role in arterial thrombosis (Gachet, 2006).

The P2Y1 receptor is widely distributed in many tissues including heart,
blood vessels, smooth muscle cells, neural tissue, testis, prostate and ovary.
Coupled to Gq, it triggers the mobilization of calcium from internal stores,
which results in platelet shape change and weak, transient aggregation in
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response to ADP. It also participates in the aggregation response to collagen
and plays a key role in collagen-induced shape change when TXA2 formation
is prevented. Overall, the P2Y1 receptor mediates weak responses to ADP
but is nevertheless a crucial factor in the initiation of the platelet activation
induced by ADP or collagen.

The P2Y12 receptor, despite its being well known and characterized on the
basis of both pharmacological and genetic evidence, was the last to be cloned.
This receptor is the molecular target of the antiplatelet drug clopidogrel. Its
tissue distribution is very limited, although not entirely restricted to platelets
as it is also present in brain, endothelial cells, glial cells and smooth muscle
cells. The P2Y12 receptor, coupled to Gi2, is responsible for completion of the
platelet aggregation response to ADP and in amplification of the aggregation
induced by all known platelet agonists. These features make this receptor
a pivotal factor in sustaining platelet aggregation and hence in promoting
thrombus growth and stabilization. Co-activation of the P2Y1 and P2Y12
receptors is necessary for normal ADP-induced platelet aggregation. The
P2Y1 and P2Y12 receptors are also differentially involved in the procoagulant
activity of platelets.

The third component of the platelet P2 receptors is P2X1, the ligand-gated
cation channel responsible for a fast calcium entry upon activation by ATP.
Although unable to trigger platelet aggregation by itself, the P2X1 receptor
has been shown to participate in collagen- and shear-induced aggregation.

So far, among the platelet P2 receptors, only the P2Y12 receptor has been
clearly demonstrated to be a target of clinical relevance and this was before its
identification by molecular cloning. Therefore, in addition to the established
drug clopidogrel, other compounds appear on the market, including new
thienopyridines such as prasugrel and direct competitive P2Y12 antagonists
such as cangrelor or AZD6140. All these new drug candidates will have to
prove beneficial as compared to clopidogrel. They will have to display better
efficacy, faster onset and offset of action and less interindividual variability.
On the other hand, studies in P2Y1 and P2X1 knock-out mice and experi-
mental thrombosis models using selective P2Y1 and P2X1 antagonists have
shown that these receptors play important roles in thrombus formation and
growth.Thus, the rational exists telling us that P2Y1 and P2X1 may become
relevant clinical targets alone or in combination with other antiplatelet drugs.
Pharmacological tools exist to probe their efficacy in various settings and
one should think to use them in established experimental thrombosis models
in higher animals such as the pig or dog, to compare them to P2Y12 acting
drugs.
References
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Mo-W10:3 DECREASED ANNEXIN A5 BINDING TO
ENDOTHELIUM IS ASSOCIATED WITH
CARDIOVASCULAR DISEASE IN SYSTEMIC LUPUS
ERYTHEMATOSUS AND INHIBITED BY IVIG

A. Cederholm1, P. Von Landenberg2, J. Frostegard1. 1Center For Infectious
Medicine and Unit of Rheumatology, Karolinska Institutet, Stockholm,
Sweden; 2Institute of Clinical Chemistry and Laboratory Medicine, Johannes
Gutenberg University, Mainz, Germany

Objective: Annexin A5 (ANXA5) is a potent anticoagulant,decreased binding
of ANXA5 is assocated with cardiovascular disease in systemic lupus erythe-
matosus and is proposed to be mediated by antiphospholipid antibodies (aPL).
Intravenous immunoglobulin (IVIG) is reported to alleviate aPL-induced
procoagulant endothelial phenotype, the mechanisms remain to be elucidated.

Methods: ANXA5 binding to human umbilical endothelial cells in vitro
was determined by flow cytometry after 24 hr cultivation with high titer
aPL(aPL-S) (n=18), healthy serum (NHS)(n=23) and human monoclonal
anti-cardiolipin IgG (m-aCL) ab. Therapeutical doses of commercial IVIG
were preincubated with aPL-S, NHS, maCL for 1hr at room temperature prior
cultivation.

Results: ANXA5 binding to endothelium, determined as percentage of
ANXA5 positive cells, was significantly lower for aPL-S vs NHS(p<0.01).
Dose -dependent neutralization effect of IVIG was observed after preincuba-
tion with aPL-S and ANXA5 binding was restored to that comparable with
NHS. As indicated by shifts in median fluorescent intensity, m - aCL was able
to inhibit ANXA5 binding (dose-dependent), effect was reversed by IVIG
preincubation.

Conclusions: Propensity to thrombosis and cardiovascular disease might
be enhanced due to a decreased ANXA5 binding to endothelium mediated
by aPL, including aCL. This effect can be specifically inhibited by IVIG,

suggesting a novel potential mechanism contributing to therapeutic benefits of
pooled human immunoglobulins.
Funding: The Swedish Heart and Lung Foundation.

Mo-W10:4 REDUCED THROMBOXANE BIOSYNTHESIS IN
CARRIERS OF TOLL-LIKE RECEPTOR 4
POLYMORPHISMS IN VIVO

P. Patrignani 1, C. Di Febbo1, S. Tacconelli1 , M. Guglielmi1 , L. Stuppia2,
E. Porreca1. 1Department of Medicine and Aging, 2Department of
Biomedical Sciences, G. d’Annunzio University, Chieti, Italy

Objective: The recent demonstration that platelets express a functional toll
like receptor 4 (TLR4) prompted us to explore the influence of TLR4 polymor-
phisms (Asp299Gly alone or in combination with Thr399Ile) on thromboxane
(TX) A2 biosynthesis in vivo.

Methods: 17 carriers of TLR4 polymorphisms were compared with 17
subjects wild-type, matched for age, sex and cardiovascular risk factors.
Eicosanoids were evaluated by radioimmunoassays.

Results: Carriers of TLR4 polymorphisms presented lower intima me-
dia thickness in the common carotid arteries. Average urinary excretion of
11dehydroTXB2 (TXM), an index of systemic biosynthesis of TX, was sig-
nificantly reduced by 65%. The urinary excretion of 2,3dinor6ketoPGF1alpha,
an index of systemic biosynthesis of prostacyclin, was marginally depressed
but prostacyclin/TXA2 biosynthesis ratio was significantly higher than in
wild-type. Selective inhibition of cyclooxygenase2 dependent prostacyclin (by
rofecoxib 25 mg or etoricoxib 90 mg for 5 days) was associated with increased
urinary excretion of TXM in carriers of TLR4 polymorphisms, but not in
wild-type, suggesting a restrainable effect of prostacyclin on platelet function
in vivo in this setting.

Conclusions: Reduced TXA2 biosynthesis may contribute to slackened
atherogenesis in carriers of TLR4 polymorphisms. The cardioprotective phe-
notype associated with TLR4 polymorphisms may be modified by selective
inhibition of cyclooxygenase2. Such gene-drug interaction might have con-
tributed to the conflicting results of epidemiological studies on the association
between atherosclerosis progression and TLR4polymorphisms.

Mo-W10:5 MECHANISMS OF SPATIAL CLOT GROWTH ON
OXIDIZED LOW DENSITY LIPOPROTEIN
(OXLDL)-TREATED VASCULAR CELLS AS A MODEL
OF ATHEROTHROMBOSIS

N.M. Ananyeva 1, M.V. Ovanesov2, F.I. Ataullakhanov3 , E.L. Saenko1.
1University of Maryland School of Medicine, Baltimore, USA; 2John Hopkins
University, Baltimore, USA; 3National Research Center For Hematology,
Moscow, Russia

Objective: Thrombosis is the major cause of acute complications of
atherosclerosis. Our study explored specific roles of extrinsic (tissue factor-
dependent) and intrinsic (factor VIII-dependent) coagulation pathways in
formation of massive thrombus.

Methods: As in vitro model of atherothrombosis, we used cultures of
human vascular cells treated with oxLDL. Cell procoagulant activity (PCA)
was assessed in thrombin-generation assay; spatial clot growth from cell
monolayers was studied in non-flowing human plasma using real time video
microscopy system.

Results: Untreated aortic endothelial cells, smooth muscle cells, macro-
phages and fibroblasts showed different PCA with peaks of thrombin: 60±53
nM, 135±57 nM, 218±55 nM and 407±59 nM, respectively. Different PCA
of cell monolayers was manifested as up to 4-fold difference in lag times of
clot formation (parameter of the initiation phase in spatial clot growth) but did
not affect the clot growth rate (parameter of the propagation phase). Treatment
with oxLDL increased PCA and shortened lag times to comparable levels for
all cell types, with less effect on clot growth rates. Experiments with fVII-,
fVIII-, fX- or fXI-deficient plasmas, anti-TF antibody and annexin V revealed
(1) the critical role of cell surface-associated extrinsic Xase in triggering the
clotting; (2) increase of PCA in response to oxLDL due to induction/increase
of TF expression and phosphatidylserine exposure; (3) the critical role of
intrinsic Xase in sustained propagation of clotting from cell surface to plasma.

Conclusions: OxLDL affect the initiation phase of thrombus formation
leading to a faster onset of clotting on pathological cells; intrinsic Xase
governs thrombus expansion in size. These results contribute to understanding
development of occlusive thrombi and suggest approaches for antithrombotic
therapy.
Funding: NIH RO1 grant HL72929
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Mo-W10:6 THE ATHEROSCLEROTIC PLAQUE COMPONENTS
LYSOPHOSPHATIDIC ACID AND COLLAGEN
SYNERGISTICALLY ACTIVATE PLATELETS

O. Bikou1, S. Penz1, D. Pandey1, R. Brandl2, W. Siess1. 1Universität
München, München, Germany; 2Klinikum München-Schwabing, München,
Germany

Objective: Platelet adhesion to injured atheroslerotic lesions plays a critical
role in atherogenesis, and platelet aggregation after plaque rupture precipitates
myocardial infarction and ischemic stroke. We have recently identified two
main platelet-activating components of atherosclerotic plaques: Lysophospha-
tidic acid (LPA), and collagen type I and type III-like structures. The aim of
the study was to explore, whether LPA and collagen synergistically activate
platelets and to define the underlying mechanism.

Methods: Platelet shape change, aggregation and ATP-secretion of washed
platelets were measured in a Lumi-aggregometer. Platelet aggregation in whole
citrated blood was measured in a MultiplateR (Dynabyte GmbH, Munich).

Results: In washed platelets, LPA accelerated and potentiated collagen
(0.2-0.5 μg/ml)-induced adhesion and aggregation, but not ATP secretion.
LPA-containing plaque lipid-rich core also potentiated collagen-induced ag-
gregation, which was inhibited by LPA-receptor antagonists. Platelet pretreat-
ment with aspirin, the P2Y1 antagonist MRS2179, and the P2Y12 antagonist
AR-C69931MX reduced platelet aggregation induced by LPA plus collagen
by 60%, 50%, and 53% respectively (p<0.01). In whole blood, LPA also
synergised with collagen (0.25 μg/ml) in inducing platelet aggregation. LPA
plus collagen induced-aggregation was inhibited by aspirin (by 50%), and
MRS2179 plus AR-C69931MX (by 42%; p<0.01). LPA synergised with ADP
in inducing aggregation.

Conclusion: LPA accelerates and potentiates collagen-induced adhesion
and aggregation of platelets. The mechanism involves the synergistic interac-
tion of LPA with ADP released after collagen-stimulation of platelets. Our
results suggest that LPA and collagen exposed after endothelial injury or
plaque rupture synergise in platelet activation and thrombus formation.
Funding: August-Lenz-Stiftung and Deutsche Forschungsgemeinschaft (GK
438, and Si 274/9).

Mo-W10:7 SIROLIMUS INHIBITS KEY EVENTS OF
RESTENOSIS IN VITRO AND EX VIVO: IMPACT OF
SI/MPL AND SI/DES-RATIO FOR THE
INTERPRETATION OF THE DATA

R. Voisard1, S. Zellmann1, F. Müller1, F. Fahlisch1, L. Von Müller2,
R. Baur1, J. Braun3, J. Gschwend4, M. Kountidis5, V. Hombach1.
1University of Ulm, Cardiology, Ulm, Germany; 2University of Ulm, Virology,
Ulm, Germany; 3Klinik Biberach, Urology, Biberach, Germany; 4University
of Ulm, Urology, Ulm, Germany; 5Klinik Heidenheim, Urology, Heidenheim,
Germany

The current study reports on the effects of Sirolimus (SRL, Rapamycin) in
various human in vitro/ex vivo models. The clinical relevance of the data is
evaluated by the use of SI/MPL- and SI/DES-ratio’s (SI/MPL-ratio: relation
of significant inhibitory effects in vitro/ex vivo and the maximal plasma level
after systemic administration in vivo; SI/DES-ratio: relation of significant
inhibitory effects in vitro/ex vivo and the drug concentration in drug eluting
stents, DES). In part I cytoflow analysis was used to study the effect of SRL
(0.01 - 1000ng/ml) on TNF-a induced expression of intercellular adhesion
molecule-1 (ICAM-1) on human coronary endothelial cells (HCAEC) and
human coronary medial smooth muscle cells (HCMSMC). Expression of
ICAM-1 was significantly inhibited both in HCAEC and HCMSMC. In part
II the effect of SRL (0.01 - 1000ng/ml) on cell migration of HCMSMC was
studied. SRL in concentrations = 0.1ng/ml significantly inhibited migration of
HCMSMC. In part III, IV, and V ex vivo angioplasty (9 bar) was carried out
in a human organ culture model. SRL (50ng/ml) was added for a period of 21
days, after 21 and 56 days cell proliferation (part III: PCNA), apoptosis (part
IV: TUNEL), and neointimal hyperplasia (part V: morphometry) was studied.
Cell proliferation was inhibited at day 21 both in the neointima (n.s.) and in
the media. Apoptosis was stimulated at day 21 in the media (n.s.). Neointimal
hyperplasia was inhibited at day 56 (n.s.).

Conclusion: SI/MPL-ratio’s = 1 (ICAM-1 expression, cell migration)
characterize inhibitory effects of SRL that can be theoretically expected both
after systemic and local high dose administration, a SI/MPL-ratio of 7.81 (cell
proliferation) represents an effect that was achieved with drug concentrations
7.81-times the MPL. SI/DES-ratio’s between 10-6 and 10-8 indicate that the
described inhibitory effects of SRL have been detected with micro to nano
parts of the SRL concentration in the ISAR drug-eluting stent platform.

Mo-W11 POST-PRANDIAL LIPEMIA

Mo-W11:1 NEW MOLECULAR MECHANISM IN THE
REGULATION OF POSTPRANDIAL LIPEMIA

J. Heeren1, A. Laatsch1, P.J. Talmud2, U. Beisiegel1 . 1IBM II: Molecular
Cell Biology, University Medical Center, Hamburg, Germany; 2Division of
Cardiovascular Genetics, Royal Free and University College Medical School,
London, UK

Objectives: At the endothelial cell surface of muscle and adipose tissue,
lipoprotein lipase mediates the hydrolysis of chylomicrons leading to the
formation of chylomicron remnants (CRs), which during this process become
enriched with HDL-derived apoE. These atherogenic CRs are rapidly internal-
ized by liver cells via binding of apoE to the LDL receptor-related protein 1
(LRP1) and the LDL receptor (LDLR). ApoE exists in three common isoforms
which strongly affect their binding properties to the LDLR, but not to LRP1.
In contrast to apoE3 and apoE4, apoE2 is not able to bind to the LDLR. For
this study, we hypothesized that high postprandial insulin secretion directly
affects the receptor-mediated hepatic uptake of CRs. In line with this idea,
it has been shown that insulin leads not only to the translocation of glucose
transporter 4 but also of LRP1 to the plasma membrane in adipocytes in
vitro. The aim of current study was to investigate whether insulin also induces
the translocation of LRP1 in liver cells and whether this process influences
apoE-mediated CRs internalisation.

Methods: LRP1 was detected in rat and human liver cells untreated and
treated with insulin by immunochemistry. To study CRs uptake with regard to
their apoE isoform, we utilised CRs which were enriched with the common
isoforms apoE2, apoE3 and apoE4, respectively. Uptake and intracellular pro-
cessing of LRP1-specific ligands and apoE-enriched CRs were measured with
fluorescence and radioactive labelling. To analyse the potential pathophysio-
logical impact of this process in humans, the association of apoE isoforms
with plasma lipid levels in patients with type II diabetes (University College
London Diabetes and Cardiovascular Study: UDACS) were determined.

Results: Insulin increased the amount of LRP1 in the plasma membrane
of hepatic cells. We could show that the binding and the uptake capacity
for LRP1-specific ligands as well as for apoE-CRs is enhanced. This insulin
effect could fully compensate for the poor basal uptake of apoE2-CRs. Recent
studies analyzing the intracellular transport of apoE isoforms indicate that the
recycling of apoE4 is impaired, which might explain some well-documented
effects of apoE4 on lipoprotein metabolism (Heeren et al. 2005). Pulse-chase
experiments with apoE2-enriched CRs showed that intracellular processing
of apoE2 and apoE3 was comparable indicating that the endocytosis rate
via LRP1 rather than the intracellular processing is responsible for apoE2
effects on lipoprotein metabolism. Lipid analysis of the diabetic UDACS study
cohortrevealed significantly higher triglyceride levels in apoE2 carriers than
in non-apoE2 carriers (p=0.007) suggesting that apoE2 particles cannot be
cleared efficiently by LRP1 in the insulin-resistant state.

Conclusions: Insulin can efficiently enhance LRP1-mediated uptake of
apoE-CRs. Thus, independent of the apoE isoform this process might be
responsible for the prolonged postprandial lipemia in insulin resistant patients.
Furthermore, LRP1 stimulated by insulin is able to compensate for the poor
binding of apoE2 to the LDL receptor. Taking into account that VLDL
assembly is not influenced by apoE isoforms, the development of type III
hyperlipidemia in insulin resistant apoE2 carriers could be explained by the
reduced LRP1-mediated uptake of remnant lipoproteins.
References
[1] Heeren J, Beisiegel U, Grewal T. Apolipoprotein E Recycling. Impli-

cations for Dyslipidemia and Atherosclerosis. Arterioscler Thromb Vasc
Biol. 2005 Dec 22; [Epub ahead of print]

Fundings: This work was supported by DFG grants to J.H. (HE 3645/2-1
and GRK336 ‘Molecular Endocrinology and metabolism’) a fellowship of
the Studienstiftung des deutschen Volkes to A.L. and by the Rickertsen
Foundation.

Mo-W11:2 POST-PRANDIAL LIPOPROTEINS AND
ENDOTHELIAL DYSFUNCTION. IN VITRO AND IN
VIVO STUDIES

G.D. Norata1,2, A.L. Catapano1,2 . 1Department of Pharmacological
Sciences, University of Milan, Italy; 2Centro per lo Studio dell’Aterosclerosi,
Ospedale Bassini, Cinisello Balsamo, Italy

The molecular mechanisms underlying the relationship between elevated
plasma concentration of triglyceride-rich lipoproteins (TGRL) and coronary
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artery disease remain uncertain, evidence is accumulating to suggest that
endothelial dysfunction is involved. To address this issue, we have first inves-
tigated the gene expression pattern and intracellular pathways in human en-
dothelial cells incubated with TRGL, second we investigated whether changes
in RLPs plasma levels during the postprandial phase relate to alterations of
the endothelial function. A total of 53 subjects, 30 hypertriglyceridemic (TG
levels 284,4 ±101,1 mg/dL) and 23 normotriglyceridemic (TG levels 108,65
±39,9 mg/dL) were enrolled into the study. Human endothelial cells were
incubated with TGRL isolated from hypertriglyceridemic (H-TGRL) and nor-
motriglyceridemic (N-TGRL) subjects. Both N-TGRL and H-TGRL activated
ERK1/2 and p38 MAPK. However, there were differences in the pattern of
upregulated target genes between the two types of lipoproteins in HUVECs
and/or HAECs: PAI-1, VCAM-1, ELAM-1 and MCP-1 were upregulated by
both N-TGRL and H-TGRL, while PECAM-1, IL-6 and ADAMTs1 were
selectively upregulated by H-TGRL. Chromatin immunoprecipitation analysis
demonstrated the involvement of transcription factors NF-kB and CREB in
the activation of these genes. These findings were validated with FACS and
immunofluorescence studies.

Moreover cholesterol in RLPs contribute significantly to the endothelial
dysfunction occurring during the postprandial lipemia. These findings confirm
the involvement of TGRL in endothelial dysfunction and suggest new genes
and molecular mechanisms involved in these actions.

Mo-W11:3 POSTPRANDIAL LEUKOCYTE ACTIVATION: A
POSSIBLE MECHANISM FOR ATHEROSCLEROSIS
AND INFLAMMATION BY TRIGLYCERIDE RICH
LIPOPROTEINS

A. Alipour1, A. Van Oostrom2, A. Izraeljan3 , J. Collins3, K. Frayn3,
J.W. Elte1, M. Castro Cabezas1. 1Intern Med, St Franciscus Gasthuis,
Rotterdam, the Netherlands; 2Cardiol, St Antonius Hospital, Nieuwegein, the
Netherlands; 3Nuffield Clin Med, Oxford, United Kingdom

Objective: Activation of leukocytes is obligatory for atherogenesis. In vitro
and in vivo studies have shown that glucose and triglyceride rich lipoproteins
(TRLs) activate leukocytes.

Methods: Using flowcytometry,we invetigated the expression of leukocyte
markers CD11B and CD66B after incubation with glucose,native and artificial
TRLs (NTRL and ATRL). Incubations were done with DMTU. The in vivo
uptake of NTRLs by leukocytes quantitated in postprandial leukocytes in
controls.

Results: Incubation during 15 minutes with 10 and 15 mM glucose did
not change the expression of CD11B and CD66B. With 0.35 mM of NTRLs,
PMN CD11B expression rose (308±52 vs 499±22 au; P<0.005),but CD66B
did not change.We found a dose dependent expression of CD11B on mono’s
after 0.16, 0.35 and 0.6 mM NTRLs (294±23 vs 348±48 vs 539±15 au resp;
P<0.05). Incubations with ATRL 10 and 15 mM showed a significant increase
of mono and PMN CD11B compared to control. DMTU blunted only the
PMN CD66B when compared to ATRL alone by 36% (P<0.05). Postprandial
experiments in volunteers showed a concentration of ∼2 umoles TG per liter
in leukocytes,which became enriched postprandially with meal-derived fatty
acids ([1-13C]16:0). Microscopic evaluation of Sudan black stained blood
smears demonstrated intracellular fat accumulation in PMNs.

Conclusions: Oxidative stress is a mechanism by which TRL’s induce
PMN CD66B expression. The total leukocyte transport capacity of TRLs is
limited but this study suggests leukocyte activation possibly by interaction in
the bloodstream. This study supports the concept of postprandial lipemia as a
pro-atherogenic situation.
Funding: non

Mo-W11:4 DIETARY TRANS, POLYUNSATURATED AND
SATURATED FATTY ACIDS MODIFY LIPOPROTEIN
COMPOSITION DIFFERENTIALLY IN THE FASTING
AND IN THE POSTPRANDIAL PERIODS

V. Buonacorso, E.C.R. Quintão, V.S. Nunes, E.R. Nakandakare,
A.M.P. Lottenberg. Lab. Lípides (LIM 10), Hospital das Clínicas da Fmusp,
São Paulo, Brazil

Objective: Compare the effects of TRANS, SAFA or PUFA-rich diets on the
lipoprotein (LP) composition in the fasting (FP) and postprandial (PP) periods.

Methods: After a 2-week run-in period, 30 healthy individuals (9M; 21W)
were randomly allocated in groups of 10 each and fed 4 weeks one of the
following diets enriched in fatty acids (fat as 30% of total energy): 8.3%
TRANS, 14.6% PUFA, 13.2% SAFA, with little differences in MUFA. LPs

were isolated by ultracentrifugation from FP and PP (4h after their respective
experimental diets).

Results: Total plasma triacylglycerol (TG) was not modified by the diets
and on comparing FP with PP; only a trend occurred for a higher total
cholesterol (TCh) on TRANS and on SAFA in FP, with a significant rise on
SAFA in PP alone. The sole LP alterations were: 1) VLDL- TRANS lowered
lipids (phospholipids (PL) + TG + TC)/apoB ratio, and SAFA lowered apoB
in FP; 2) LDL- TRANS enhanced unesterified Ch (UCh), PL and apoB and
lowered esterified Ch (ECh) and lipids/apoB in FP; PUFA increased TCh, PL
and apoB and lowered lipids/apoB in PP; 3) HDL2- TRANS lowered ECh in
FP and increased apoA (A1+A2) and TCh, but diminished lipids/apoA ratio
in PP; SAFA diminished TG and apoA in FP; 4) HDL3- TRANS increased
PL and apoA, and SAFA diminished TG in FP; 5) Whole HDL- TRANS
increased UC and apoA in FP and TC and apoA in PP, whereas lipid/apoA
decreased in PP; SAFA diminished TG and apoA in FP.

Conclusions: LP compositions were altered by TRANS, PUFA and SAFA
in the FP and in the PP periods, but often differentially according to the dietary
phases.

Mo-W11:5 NUTRIENT DETERMINANTS OF POSTPRANDIAL
TRIGLYCERIDE RESPONSE IN TYPE 2 DIABETES

E. Lapice, C. Iovine, G. Donnarumma, G. Romano, O. Ciano, L. Costaiola,
R. Galasso, A.A. Rivellese, G. Riccardi, O. Vaccaro. 1Departement of
Clinical and Experimental Medicine, Federico II Medical School, Naples,
Italy; 2Experimental Medicine, Federico II Medical School, Naples, Italy

Objective: The metabolic abnormalities of the postprandial phase are an
emerging risk factor for cardiovascular disease, particularly in type 2 dia-
betes.We evaluate the impact of dietary habits on postprandial triglyceride
response in type 2 diabetic patients.

Methods: 140 type 2 diabetic patients (63 M/77 F, age 45-70 yrs) consec-
utively seen at the diabetic clinic of a health district of Naples and not taking
hypolipidemic drugs were studied. Four triglyceride profiles (i.e. fasting,
before lunch, 2 and 3 hours after lunch) were measured with Accutrend
(Roche Diagnostics), a procedure validated in a pilot study. Dietary habits
were assessed by a validated semiquantitative questionnaire.

Results: Triglyceride values (mmol/L) were 2.22±0.93 at fasting, showed
a Nadir before lunch (2.03±0.81), increased after lunch with a Zenit at 3
hours (2.73±1.11 mmol/L) Postprandial TG increments (3 hours after lunch
minus pre-lunch concentration) significantly correlated with the intake (g/day)
of animal protein (r = 0.20, p <0.02), total fat (r = 0.21, p <0.01), animal fat
(r = 0.19, p <0.03) and vegetable fat (r = 0.19, p <0.03), also after adjusting
for fasting TG and HDL cholesterol levels. Expressing nutrient intake as
percentage of total calorie intake, total and animal fat remained significantly
and directly related to postprandial TG increment (r=0.21, p<0.01 for total
fat; r=0.19, p<0.03 for animal fat) whereas an inverse relation was observed
with carbohydrates (r=-0.23, p<0.007).

Conclusions: Fat intake is the major nutritional determinant of postprandial
TG response in type 2 diabetic patients.

Mo-W11:6 ACCELERATED LIPID ABSORPTION IN MICE
OVEREXPRESSING INTESTINAL SR-BI

F. Bietrix1, Y. Daogang1, M. Nauze1, C. Rolland1 , C. Coméra1,
R. Barbaras1, A.K. Groen2, B. Perret1 , F. Tercé1, X. Collet1 . 1Inserm 563,
IFR30, CHU Purpan, Toulouse, France; 2AMC Liver Center, Amsterdam, the
Netherlands

Dietary cholesterol absorption contributes to a large part of the circulating
cholesterol. However, the mechanism of sterol intestinal uptake is not clearly
elucidated. Scavenger receptor class B type I (SR-BI), major component in
the control of cholesterol homeostasis, is expressed in the intestine. We have
generated transgenic mice over-expressing SR-BI primarily in the intestine by
using the mouse SR-BI gene under the control of intestinal specific apoC-III
enhancer coupled with apo A-IV promoter. We found SR-BI overexpression
with respect to the natural protein along the intestine and at the top of the
villosities. After feeding a meal containing [14C] cholesterol and [3H] triolein,
SR-BI transgenic mice presented a rise of intestinal absorption of both lipids
that was not due to a defect in chylomicron clearance nor to a change in
the bile flow or the bile acid content. Nevertheless, SR-BI transgenic mice
showed a decrease of total cholesterol, but an increase of triglyceride content
in plasma without any change in the HDL apo A-I level. In addition, the
decrease in the plasma cholesterol level observed in the transgenic mice under
C57BL6 background was not observed under a DBA2 background, suggesting
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that different genes in the two backgrounds can regulate the SR-BI effect.
Thus, we describe for the first time a functional role in vivo for SR-BI in
cholesterol but also in triglyceride intestinal absorption; moreover this model
should allow to discover new genes implicated in the control of cholesterol
metabolism.

This work was supported by the French Atherosclerosis society and French
Nutrition society

Mo-W11:7 DIETARY SPHINGOLIPIDS LOWER PLASMA
CHOLESTEROL AND TRIGLYCERIDES AND
PREVENT STEATOSIS

P.C.N. Rensen1,2, I. Duivenvoorden1,2 , P.J. Voshol1,2 , W. Van
Duyvenvoorde2 , J.A. Romijn1, J.J. Emeis2, L.M. Havekes1,2 ,
W.F. Nieuwenhuizen3 . 1LUMC, Leiden, the Netherlands; 2TNO, Leiden, the
Netherlands; 3TNO, Zeist, the Netherlands

Objective: Sphingolipids are membrane constituents in plants, yeasts and
animals, and are present in our daily diet. The aim of this study was to
determine the effects of sphingolipids on plasma lipids and liver steatosis.

Methods: APOE*3-Leiden transgenic mice were fed a Western-type diet,
supplemented with an array of sphingolipids, and cholesterol (C) and triglyc-
eride (TG) metabolism as well as hepatic lipid levels and lipid-related gene
expression were determined.

Results: Phytosphingosine (PS), sphingosine, sphinganine, ceramide, cere-
broside and sphingomyelin all dose-dependently lowered both plasma C and
TG. Because of its easy availability, PS from yeast was used for further
analyses. At a concentration in the diet of 1% (w/w), PS reduced plasma
C (-57%) and TG (-58%). We found that PS (a) decreased the absorption
of dietary C (-50%) and free fatty acids (-40%), whereas the intestinal TG
lipolysis was not affected; (b) increased hepatic VLDL-TG production (-20%),
whereas plasma lipolysis was not affected; and (c) increased the hepatic uptake
of VLDL remnants (+60%). The net result of these changes was a strong
decrease of plasma C and TG. Remarkably, PS resulted in lighter (-22%) and
less pale livers that contained less cholesteryl esters (-61%) and TG (-56%).
Furthermore, in PS-fed mice, markers for liver inflammation (SAA) and liver
damage (ALAT) were decreased by -74% and -79%, respectively. Preliminary
data indicate that dietary PS also decreases plasma C and TG in humans.

Conclusion: Sphingolipids lower plasma C and TG and protect the liver
from fat and cholesterol-induced steatosis.

Mo-W12 PROGENITOR CELLS AND ANGIOGENESIS

Mo-W12:1 THE ROLE OF STEM CELLS IN ATHEROSCLEROSIS

Q. Xu. Department of Cardiac and Vascular Sciences, St George’s University
of London, London, UK

Objective: Traditionally, it was believed that the damaged endothelial cells
would be replaced by neighboring endothelial replication, and smooth-muscle
cells (SMCs) from the media would migrate into the intima to constitute
the lesions. This concept is challenged, however, by findings which suggest
that other sources of endothelial cells and SMCs contribute to atherogenesis
(see refs). These findings strongly suggest the possibility of progenitor cells
being the source of endothelial repair and smooth-muscle accumulation in
atherosclerotic lesions. The aim of this presentation is to provide an update on
the progress in this research field and to highlight the impact of stem cells in
the pathogenesis of atherosclerosis.

Methods: Recently, several new methods for studying the contribution
of stem cells to the pathogenesis were developed. First, a mathematical
model has been used to calculate endothelial cell turnover and regeneration.
Second, since transgenic animals were established in many laboratories, a
vascular graft model combined with apoE-deficient mice allowed investigators
to separate the contributions of vascular cells and cells from the rest of the
body to the lesion formation. Third, chimeric models, e.g. male receiving
female bone marrow transplantation, were widely used for studying the role of
bone marrow-derived stem cells in atherosclerosis. Finally, molecular and cell
biology techniques were also useful tools for investigating the role of stem
cells in vascular diseases.

Results: 1) To calculate the rate of endothelial death and regeneration, a
mathematical model indicate that without endothelial progenitor cell (EPC)
homing, at least 4.6% of the defects in the endothelium could not be repaired
at the age of 65 years, which indirectly support the notion that dead endothelial
cells in atherosclerosis-prone areas can be replaced by EPCs. Thus, EPCs with

phenotypic features of endothelial cells, derived from the bone marrow and
the adventitia of vessels can home to sites of endothelial disruption because of
increased turnover. 2) Differentiation of the neo-endothelial cells into mature
endothelium takes several days or weeks, during which LDL deposits in the
intima. Blood mononuclear cells also adhere to neo-endothelial cells and
migrate into the subendothelial space. 3) Meanwhile, progenitor cells from
blood and the adventitia migrate into the intima, where they proliferate and
differentiate into neo-SMCs. All risk factors for atherosclerosis can exert
their effects on the vessel wall partially via increase in endothelial turnover,
inhibition of progenitor cell differentiation and promotion of smooth-muscle
and macrophage accumulation in lesions. Thus, progenitor cells are main cell
sources responsible for the formation of atherosclerotic lesions, which appear
in the context of inflammatory disease. 4) The mechanisms of stem/progenitor
cell differentiation toward endothelial cells seem to depend on blood flow
pattern. Support this notion is the finding that laminar shear stress induce
stem cell differentiation into endothelial cells in vitro, in which growth factor
receptor-HDAC-p21 signal pathways may be crucial. 5) It is a controversial
issue concerning whether bone marrow stem cells can differentiate into mature
SMCs which constitute of atherosclerotic (neointimal) lesions.

Conclusions: Dead endothelial cells in some areas could be replaced by
circulating stem cells, which have a shorter lifespan due to stimulation of
locally generated cytokines and free radicals and risk factors such as disturbed
blood flow, hyperlipidemia and toxins. Functions and differentiating abilities
of stem cells into endothelial cells might also be influenced by risk factors
and local environment. In addition, vascular progenitor cells may migrate
into the intima via vasa vasorum that plays a part in transport vascular stem
or progenitor cells from the media/adventitia into the intima. These cells
differentiate into neo-SMCs to constitute atherosclerotic lesions, which differ
from medial SMCs. This process repeats many times, leading to the formation
of atheroma.
References
[1] Hu Y et al. (2004) Abundant progenitor cells in the adventitia contribute

to atherosclerosis of vein grafts in ApoE-deficient mice. J Clin Invest 113:
1258-1265

[2] Xu Q. (2006) The Impact of progenitor cells in atherosclerosis. Nature
Clin. Pract. Cardiovasc. Med. Vol 3, No 3.

Funding: British Heart Foundation and Oak Foundation.

Mo-W12:2 CARDIOPOIESIS: CARDIAC MUSCLE CELL
CREATION BY ADULT AND EMBRYONIC
PROGENITOR CELLS

M.D. Schneider. Center for Cardiovascular Development, Baylor College of
Medicine, Houston, Texas 77030, USA

Cardiac muscle death, unmatched by efficient muscle cell creation, is the
hallmark both of acute myocardial infarction and also of those chronic
cardiomyopathies where apoptosis is prevalent. The notion of heart failure,
in both settings, as a muscle-cell deficiency disease has prompted the high
level of interest in means to increase cardiac muscle cell number, by over-
riding cell cycle constraints, suppressing cell death, or, most directly, cell
grafting. Conversely, for the cell types currently in human trials for cardiac
repair, it remains unclear to what extent transdifferentiation occurs into the
cardiac muscle cell lineage, as opposed to other possible mechanisms such
as paracrine ones that might explain the observed improvements. In these
instances, what injected cells make could be crucial, rather than what they
become. Our lab has chosen to focus on two cell types for which the ability
to generate new cardiac muscle is most clearly shown, and to study the
extracellular signals that act upon these as cues to trigger the cardiac muscle
cell fate. First, we have identified adult heart-derived cardiac progenitor cells
in mouse myocardium using stem cell antigen-1, whose other distinguishing
features include high levels of telomerase and the expression of several key
cardiogenic transcription factors. Cardiac Sca-1+ cells home to the infarct
border when given intravenously and there differentiate into cardiac myocytes
robustly. Second, we have investigated cardiac muscle specification in two
varieties of pluripotent mouse cells—the P19Cl6 teratocarcinoma cell line and
mouse embryonic stem (ES) cells, the latter having arguably greater fidelity
to normal mammalian cardiac development as it occurs in utero and clearly
greater potential for translational application. The control of cardiac muscle
cell creation in these systems by peptide growth factors will be discussed,
with emphasis on the bone morphogenetic protein and Wnt superfamilies.
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Mo-W12:3 ABSENCE OF GRANULOCYTE MACROPHAGE-
COLONY STIMULATING FACTOR ACCELERATES
DEVELOPMENT OF ATHEROSCLEROSIS IN
APOLIPOPROTEIN E-DEFICIENT MICE

M. Ditiatkovski 1,2, B.H. Toh2, A. Bobik1. 1Baker Heart Research Institute,
Melbourne, Victoria, Australia; 2Department of Immunology, Monash
University, Amrep, Melbourne, Victoria, Australia

Objective: Granulocyte macrophage-colony stimulating factor (GM-CSF)
is implicated in multiple inflammatory disorders and is highly expressed
in human atherosclerotic lesions. However, its role in the development of
atherosclerosis has not been elucidated. We investigated how endogenous
GM-CSF affects the development of atherosclerosis.

Methods: Eight week old male ApoE-/- and GM-CSF-/-.ApoE-/- mice
were fed a high fat diet for 12 weeks. The mice were then culled and
atherosclerotic lesion size at the aortic root was determined, as were the
characteristics and expression of mRNAs encoding inflammatory cytokines,
adhesion molecules and proteins regulating reverse cholesterol transport.

Results: GM-CSF-/-.ApoE-/- lesions were ∼30% larger than those in
ApoE-/- mice (P<0.05) with no difference in plasma cholesterol concentra-
tions (P>0.05). Macrophage numbers were also higher (∼50%) in lesions
of GM-CSF-/-.ApoE-/- mice (P<0.05). Though a lack of GM-CSF reduced
expression of soluble VEGFR-1 by 20% (P<0.05) and slightly increased
expression of VEGFR-1, the vascularization of lesions was unaffected. In
lesions, the expression of proteins involved in cholesterol efflux, PPAR-
gamma, CD36 and ABCA1 decreased by 50, 55 and 60% respectively, whilst
expression of pro-inflammatory TNF-alpha, MCP-1 and VCAM-1 increased
by 200, 70 and 100% respectively.

Conclusion: Endogenous GM-CSF suppresses development of atheroscle-
rotic lesions by attenuating macrophage accumulation and expression of
adhesion molecules, enhancing cholesterol efflux and decreasing inflamma-
tion in the lesion.
Funding: NHMRC Program Grant.

Mo-W12:4 VACCINATION AGAINST VEGFR2 ATTENUATES
BOTH THE INITIATION AND PROGRESSION OF
ATHEROSCLEROSIS

A.D. Hauer1, T. Van Es1, P. De Vos1, P.H.A. Quax2, T.J.C. Van Berkel1 ,
R.A. Reisfeld3 , J. Kuiper1. 1LACDR, Department of Biopharmaceutics,
Leiden, the Netherlands; 2TNO, Leiden, the Netherlands; 3Scripps Institute,
la Jolla, USA

Objectives: Vascular endothelial growth factor receptor 2 (VEGFR2) ex-
pressing cells form potential targets in the treatment of atherosclerosis,
because of their involvement in processes contributing to this disease, such as
angiogenesis

Methods: A plasmid encoding murine VEGFR2 carried by S. typhimurium,
was administered to hypercholesterolemic mice to induce VEGFR2 specific
CD8+ cytotoxic T-which specifically lyses VEGFR2 over expressing cells.

Results: VEGFR2 vaccination resulted in 50% (p<0.01) decrease in angio-
genesis as confirmed by a hind limb ischemia model in apoE-/- mice. VEGFR2
vaccination strongly reduced the progression of advanced atherosclerotic le-
sions in the brachiocephalic artery of apoE-/- mice by 66% (p<0.05). In a
separate experiment we determined the effect of VEGFR2 vaccination on the
initiation of atherosclerosis, in LDLr-/- mice and observed a reduction 77%
in plaque size. Furthermore, the effect of VEGFR2 vaccination on neointima
formation after endothelial denudation was studied in LDLr-/- mice and
revealed delayed endothelial replacement 1 week after denudation (p<0.05)
and a 2.7-fold increase in neointima formation (p<0.01).

Conclusions: Vaccination against VEGFR2 blocks the initiation and pro-
gression of atherosclerosis, but enhances neointima formation after vascular
injury, indicating that VEGFR2 positive cells play a role in the development
of vascular disorders. DNA vaccination may contribute to the development of
novel therapies against atherosclerosis.

Mo-W12:5 ANANDAMIDE INHIBITS ENDOTHELIAL CELL
PROLIFERATION IN VITRO AND ANGIOGENESIS IN
VIVO

S. Pisanti1, P. Gazzerro1, C. Grimaldi1, A.M. Malfitano1, A. Santoro1,
D. Sarnataro1 , C. Borselli2 , C. Laezza3, M. Bifulco1. 1Dep of Pharm Sci,
Univ of Salerno, Fisciano, Italy; 2Dep of Mat and Prod Eng, Univ of Napoli
Federico II, Napoli, Italy; 3IEOS, CNR, Napoli, Italy

Endocannabinoids are now emerging as suppressors of angiogenesis. This an-
tiangiogenic effect could be an important issue for the control of the abnormal
angiogenesis occurring in tumors and in other pathological processes, such as
diabetic retinopathy, rheumatoid arthritis and atherosclerosis. Neovasculariza-
tion is involved in the progression of atherosclerosis, from plaque development
to plaque destabilization, leading to plaque rupture, which causes thrombosis
and acute ischemic events. A recent study reported that cannabinoids reduce
progression of atherosclerosis in mice.

In the present study, using porcine aortic endothelial cells (PAE) and hu-
man umbilical vein endothelial cells (HUVECs), we investigated the potential
antiangiogenic effect of anandamide in vitro. At first, we confirmed that these
cells express CB1 receptor through a western blot analysis. Cells were then
treated with Met-F-AEA, a metabolically stable analogue of anandamide, and
assayed for DNA synthesis by measuring [3H]-thymidine incorporation. We
found that anandamide inhibits proliferation in a dose-dependent manner and
that this effect is partially reverted by CB1 antagonist. We also found that
anandamide induces apoptosis, as revealed by a flow cytometric assay with
propidium iodide. Apoptosis depend on p38 MAPK and NFkB activation.

The antiangiogenic effect was also evaluated in a bi-dimensional assay.
PAE cells were plated on a matrigel coat and the angiongenic response
was measured by the extent and shape of the capillary like network. Anan-
damide inhibits capillary network formation in 2D models. Finally, we found
that anandamide inhibits angiogenesis in vivo in the chick chorioallantoic
membrane assay (CAM).

In conclusion, our data indicated that anandamide inhibits endothelial
cell proliferation in vitro and angiogenesis in vivo and this effect could be
protective on atherothrombosis.

Mo-W12:6 THE EFFECT OF GRANULOCYTE-COLONY
STIMULATING FACTOR ON AORTIC
ATHEROSCLEROSIS FORMATION IN
CHOLESTEROL-FED RABBITS

T. Matsumoto1, H. Watanabe2, T. Ueno2, A. Tsunemi2, K. Tahira2,
B. Hatano3, K. Wakabayashi1, N. Fuikuda2, M. Mitsumata3,
H. Mugishima1. 1Division of Cell Regeneration and Transplantation, Nihon
University School of Medicine, Tokyo, Japan; 2Department of Medicine,
Division of Nephrology and Endocrinology, Nihon University School of
Medicine, Tokyo, Japan; 3Department of Pathology, Nihon University School
of Medicine, Tokyo, Japan

Objective: It has been shown that granulocyte-colony stimulating factor (G-
CSF) -mediated regeneration therapy may be a useful therapeutic strategy for
myocardial infarction. However, influence of G-CSF treatment on atherogen-
esis remains unclear. In the present study, we examined the effect of G-CSF
administration on the development of atherosclerotic lesions in cholesterol-fed
rabbits.

Methods: Japanese White rabbits (n=8 each) fed on a 1.5% cholesterol
diet were treated with G-CSF at 50 (GL), 100 (GM), 300 micro-g/kg/d
(GH), or human serum albumin (control) s.c. for five consecutive days, or 3
cycles of G-CSF at 100 micro-g/kg/d at 3-week intervals (GM3). The extent
of atherosclerosis was evaluated by computer-assisted morphometry in the
aortas en face (Sudan IV) and by histological analysis at 14 weeks after the
cholesterol feeding.

Results: Although G-CSF treatment did not affect plasma lipid levels, the
percentage of surface area of total thoracic aorta with visible plaques in the
GM3 group was decreased compared with that in the control group. G-CSF
treatment increased content of collagen and elastin in the neointima and
promoted fibrous cap formation. Immunohistochemistry revealed that number
of intimal smooth muscle cells, a major cellular component of fibrous cap,
was higher in the G-CSF-treated group than in the control group. Moreover,
TIMP-2 mRNA expression in the aortic tissue was enhanced by G-CSF
treatment.

Conclusions: Our results suggest that proper dose of G-CSF reduced
atherosclerotic plaque formation and increased plaque stability.
Funding: This study was funded by Kirin Brewery Co., LTD.
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Mo-W12:7 THE OPPOSING ROLES OF MONOCYTES IN
ATHEROSCLEROSIS

H.J. Medbury, A.K. Guiffre, M.W.Y. Williams, M. Vicaretti, J.P. Fletcher.
Vascular Biology Research Centre, Surgery, University of Sydney, Westmead
Hospital, Westmead, NSW, Australia

Objective: The stability of an atherosclerotic plaque is a key-determining
factor in the clinical outcome of the disease. In this respect, alpha SMC actin
positive cells play an important role in maintaining plaque stability through
the formation of a fibrous cap. Evidence suggests that circulating progenitors
may be a source of these cells. Our objective was to determine whether
these cells may be fibrocytes - bone marrow derived cells that acquire SMC
characteristics.

Method and Result: We examined 105 human carotid endarterectomy
specimens for the presence of fibrocytes by double immunohistochemistry
staining for vimentin and CD34. Fibrocytes were found in the cap, predom-
inantly in regions of healing of a recent rupture. They possessed the typical
SMC spindle shape and their contribution to the alpha SMC actin population
was confirmed by co-staining of CD34 with alpha SMC actin. Consistent with
being fibrocytes, they co-localized with transforming growth factor beta - a
factor known to promote fibrocyte formation and which is also associated
with stable plaques. By double staining of vimentin with Ham56 we provide
evidence for the monocyte origin of these cells. In addition we show in vitro
that platelets can induce monocyte transformation into fibrocytes.

Conclusion: We suggest that monocytes may play a more crucial role in the
clinical outcome of atherosclerosis than previously realized as they contribute
directly, not only to foam cell formation and therefore plaque instability but
also to fibrocyte formation which should promote plaque stability.
Funding: This work was not funded by commercial sources.

Mo-W13 GENETICS (1st PART)

Mo-W13:1 INTEGRATING GENETIC AND GENE EXPRESSION
DATA FOR CARDIOVASCULAR DISEASE

A.J. Lusis. University of California, Los Angeles, CA, USA

The millions of common DNA variations that occur in the human population,
or among inbred strains of mice, perturb the expression (transcript levels) of
a large fraction of the genes expressed in a particular tissue. The hundreds or
thousands of common cis-acting variations that occur in the population may in
turn affect the expression of thousands of other genes by affecting transcription
factors, signaling molecules, RNA processing, and other processes that act in
trans. The levels of transcripts are conveniently quantitated using expression
arrays, and the cis- and trans-acting loci can be mapped using quantitative
trait locus (QTL) analysis, in the same manner as loci for physiologic or
clinical traits. Thousands of such expression QTL (eQTL) have been mapped
in various crosses in mice, and less detailed maps have been produced in
studies of cells from humans. We have employed such an integrative genetics
approach for identifying genes and pathways contributing to complex clinical
traits related to cardiovascular diseases. The coincidence of clinical trait
QTL and eQTL can help in the prioritization of positional candidate genes.
More importantly, mathematical modeling of correlations between levels of
transcripts and clinical traits in genetic crosses can allow prediction of causal
interactions and the identification of "key driver" genes. An long term objective
of our work is to model biologic networks in cardiovascular diseases.

Mo-W13:2 GENES FOR DIABETES SUSCEPTIBILITY FROM
GENETIC AND GENOMIC STUDIES IN MICE

A.D. Attie. Department of Biochemistry, University of Wisconsin-Madison,
Madison, WI 53706, USA

Objectives: Most people with type 2 diabetes are obese. But, most obese peo-
ple never develop diabetes. We have modeled this obesity/diabetes dichotomy
in mice by carrying out genetic studies in mouse strains that, when made
obese with the leptinob mutation, differ in diabetes susceptibility. C57BL/6
(B6) leptinob mice are diabetes resistant and BTBR leptinob mice are highly
susceptible to diabetes. We created an F2 population, all homozygous for the
leptinob,and mapped three loci controlling serum insulin and glucose levels.

Methods: We used interval-specific congenic mouse strains to narrow the
interval of a locus, t2dm2, controlling serum insulin levels. We obtained a
mouse strain containing a 7 Mb introgressed segment of mouse chromosome
19 from the donor strain. Beginning with this strain, we developed 11 sub-

congenic strains, which enabled us to narrow the position of the locus to just
242 kb.

Results: The mice carrying the insulin lowering allele of the introgressed
segment have a lower level of glucose-stimulated insulin secretion in vivo.
Their islets are severely disrupted. The 242 kb comprises just the promoter,
1s exon, and 1st intron of the SorCS1 gene. Of the 14 genes in the original 7
kb introgressed segment, this is the only one with SNPs affecting the protein
sequence. In addition, it is the only gene whose expression was different
between strains carrying the two different alleles; the strain with the lower
insulin levels have a 10-fold higher level of expression in their pancreatic
islets.

Conclusions: The SorCS1 protein belongs to the vps10 family of receptor
proteins. The ligands for these proteins provide us with novel clues to the
diabetogenic properties of this protein.
References
[1] Stoehr, J.P., Nadler, S.T., Schueler, K.L., Rabaglia, M.E., Yandell, B.S.,

Metz, S.A., and Attie, A.D. (2000) Genetic obesity unmasks non-linear
interactions between murine Type 2 Diabetes susceptibility loci. Diabetes
49,1946–1954.

[2] Clee, S.M., Nadler, S.T., Attie, A.D. (2005) Genetic and genomic studies
in the BTBR ob/ob Model of type 2 diabetes. Am. J. Ther. 12,491-498.

Funding: NIDDK 58037 & 66369

Mo-W13:3 CAN GENETIC EPIDEMIOLOGY CONTRIBUTE TO
UNDERSTANDING THE ENVIRONMENTAL
DETERMINANTS OF DISEASE?

D.A. Lawlor. Department of Social Medicine, University of Bristol, Bristol,
UK

Epidemiology aims to inform public-health strategies through identifying
modifiable risk factors for disease. However in the past decade several
well-publicised examples of the misleading identification of such factors by
observational epidemiological studies have been reported - β-carotene and
cancer, vitamin C and coronary heart disease and hormone replacement ther-
apy and cardiovascular disease among them. In observational epidemiological
studies these factors appeared to have clinically important protective effects,
but randomised controlled trials demonstrated that they were, if anything,
harmful. The probable reason for these misleading findings in the observa-
tional studies is that there is considerable confounding between, for example,
vitamin C consumption or taking β-carotene supplements and various be-
havioural and socio-economic factors related to increased risk of disease.
Because of measurement problems, observational epidemiology simply can-
not deal with this issue (despite valiant attempts - and strident claims - to the
contrary).

Genetic epidemiology is often seen as the antipathy of public-health epi-
demiology, but paradoxically it now offers one of the most attractive solutions
to this quandary. Mendelian randomisation 123 – the random assortment of
genes from parents to offspring that occurs during gamete formation and
conception - provides a method of assessing whether certain environmental
exposures are causally related to a disease. The association between risk of
a disease and a genetic variant that mimics the biological link between a
proposed exposure and disease is not generally susceptible to the reverse
causation or confounding that may distort interpretations of conventional
observational studies. Several examples where the phenotypic effects of
polymorphisms are well-documented provide encouraging evidence of the
explanatory power of Mendelian randomisation and will be described. The
future potential and limitations of the approach will also be discussed. It will
be concluded that Mendelian randomisation provides new opportunities to
test causality and demonstrates how investment in the human genome project
may contribute to understanding and preventing the adverse effects on human
health of modifiable environmental exposures.
References
[1] Davey Smith G, Ebrahim S. ’Mendelian randomization’: can genetic

epidemiology contribute to understanding environmental determinants of
disease? Int J Epidemiol 2003;32:1-22.

[2] . Davey Smith G, Ebrahim S. Mendelian randomization: prospects,
potentials, and limitations. Int J Epidemiol 2004;33:30-42.

[3] Timpson NJ, Lawlor DA, Harbord RM, Gaunt TR, Day INM, Palmer
LJ, Hattersley AT, Ebrahim S, Lowe GDO, Rumley A, Davey Smith
G. C-reactive protein and its role in metabolic syndrome: mendelian
randomisation study. Lancet 2005;366:1954-1959.
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Mo-W13:4 FREQUENCY OF CARRIERS OF AUTOSOMAL
RECESSIVE HYPERCHOLESTEROLEMIA (ARH) IN
THE SARDINIAN POPULATION: PRELIMINARY
RESULTS

I. Sirinian1, F. Quagliarini1 , N. Glorioso1, S. Bertolini2 , S. Calandra3 ,
A. Montali4 , F. Campagna1, M. Arca1. 1Department of Clinical and Applied
Medical Therapy, University of Rome la Sapienza, Rome, Italy; 2Department
of Internal Medicine - Chair of Emergency Medicine, University of Sassary,
Sassary, Italy; 3Department of Internal Medicine, University of Genova,
Genova, Italy; 4Departement of Biomedical Sciences, University of Modena
and Reggio Emilia, Reggio Emilia, Italy

Objective: ARH is a recently recognized disorder of lipid metabolism due to
a defect in the ARH protein which is required for the efficient internalization
of the LDL-LDLR complex. ARH has been mainly identified in Sardinian
subjects and three mutations in the ARH gene (ARH1, ARH2 and ARH3)
explain most of cases in this region. The aim of this project was to estimate
the frequency of carriers of ARH mutations in the Sardinian population.

Methods: 1634 individuals (1036 males and 598 females), ranging 18-92
yrs of age (mean 56.2 ± 11.4 yrs) were randomly selected from the general
Sardinian population. Their mean total cholesterol level was 215 ± 44 mg/dL
(range 100 to 495 mg/dL). All subjects were unrelated, born in different
domains of North Sardinia and were ascertained to be Sardinian for at least
six generations. ARH1 and ARH2 mutation have been identified by a rapid
procedure based on PCR and restriction enzyme digestion.

Results: No homozygous was detected. We identified 8 heterozygous
for the ARH1 (allele frequency 0.0024) and 3 heterozygous for the ARH2
mutation (allele frequency 0.0009). No ARH3 carriers were found. They were
6 men and 5 women and their mean age was 52.9 ± 15.3 yrs. Mean plasma
lipid levels of ARH carriers were: TC 207 ± 46.8 mg/dL, LDL 142.7 ± 38.9
mg/dL, HDL-C 53.7 ± 5.8 mg/dL, TG 78.5 ± 39.5 mg/dL.

Conclusion: These figures provide an estimated overall frequency of ARH
carriers in the Sardinian population of 0.67% corresponding to about 1:150
individuals. Moreover, these data clearly indicate that ARH carriers show
borderline-normal LDL-C levels.
Funding: Telethon Grant N. GGP02149

Mo-W13:5 THE CETP I405V POLYMORPHISM IS ASSOCIATED
WITH HIGH DENSITY LIPOPROTEIN
CHOLESTEROL LEVELS AND DECREASED RISK OF
MYOCARDIAL INFARCTION

A. Isaacs, F.A. Sayed-Tabatabaei, J.C.M. Witteman, A. Hofman, C.M. Van
Duijn. Erasmus Mc Rotterdam, Rotterdam, the Netherlands

Objectives: The role of cholesteryl ester transfer protein (CETP) in deter-
mining high-density lipoprotein cholesterol (HDL) levels, and subsequent
cardiovascular disease, remains unclear. Variations in the CETP gene provide
an opportunity to explore these associations. In this study, the authors exam-
ined the impact of a common polymorphism in the CETP gene with respect
to serum lipid levels, carotid intima media thickness (IMT) and plaques, and
incidence of myocardial infarction (MI).

Methods: The I405V single nucleotide polymorphism (SNP) was success-
fully assayed in 6,421 participants from the Rotterdam Study, a prospective
follow-up study of the elderly (55 years of age or older). The relationship
between the polymorphism and lipid levels was examined with ANOVA and
regression models. MI incidence was analysed utilizing a Cox Proportional
Hazards model.

Results: HDL levels significantly increased in carriers of the VV genotype
(VV vs. II mean difference [95% C.I.] = 0.06 [0.03, 0.09] mmol/L). These
differences were similar in both genders, and after controlling for covariates
known to affect lipid values (such as alcohol use). Total cholesterol levels,
IMT, and plaques did not vary by genotype. The V allele was associated with
decreases in MI risk in men (hazard ratio [95% C.I.] for IV = 0.71 [0.54, 0.93]
and for VV = 0.51 [0.39, 0.67], compared to II)(ptrend = 0.01). In women, the
I405V polymorphism was not associated with MI incidence.

Conclusions: These findings provide additional evidence for the associ-
ation of CETP with HDL levels and MI risk and suggest CETP might be a
therapeutically useful target.

Mo-W13:6 GENETIC VARIATION IN ATP BINDING CASSETTE
TRANSPORTER A1 PREDICTS ISCHEMIC HEART
DISEASE IN THE GENERAL POPULATION

R. Frikke-Schmidt1 , B.G. Nordestgaard2,3 , P. Schnohr3, R. Steffensen4 ,
A. TybjæRg-Hansen1,3. 1Rigshospitalet, Copenhagen University Hospital,
Copenhagen, Denmark; 2Herlev University Hospital, Copenhagen, Denmark;
3The Copenhagen City Heart Study, Bispebjerg University Hospital,
Copenhagen, Denmark; 4Hillerø Hospital, Hillerød, Denmark

Objectives: We have recently shown that both rare mutations and common
SNPs in ABCA1 contribute to HDL cholesterol (HDLC) in the general
population. Whether genetic variation in ABCA1 predicts risk of IHD in the
general population is not known.

Methods: In 9,259 Individuals from the general population and during
25 years of follow-up, we determined the predictive value for IHD of all
nonsynonymous SNPs or combinations of SNPs, and of a common mutation
(0.4%) previously identified by resequencing 190 individuals with extreme
HDLC. We further examined whether contributions to risk of IHD for genetic
variants could be explained by the previously identified effects on HDLC in
the general population.

Results: Five nonsynonymous SNPs predicted increased risk of IHD in
genders combined (3 SNPs), in women (1 SNP), or in men (1 SNP). Hazard
ratios varied from 1.2 to 1.7 for a single SNP, but increased up to 3.5 for
pairwise combinations of SNPs, and could not be explained by effects on
HDLC. For the common ABCA1 mutation mentioned above, incidence rates
in non-carriers and heterozygotes were 61 and 157 per 10,000 person years,
respectively, corresponding to a hazard ratio of 2.4 for heterozygotes versus
non-carriers. By the age of 80 years, 48% of heterozygotes and 23% of non-
carriers had IHD. Finally, these results were verified in a large, independent
case-control study.

Conclusions: We show that both rare and common genetic variation in
ABCA1 predicts risk of IHD beyond HDL cholesterol levels in the general
population, and that pairwise combinations of SNPs identify subgroups of
individuals at substantially increased risk.

Mo-W13:7 GENETIC VARIATION LINKED TO LIPID
METABOLISM AND POSTPRANDIAL LIPEMIA. THE
STUDY IN POLISH OBESE FAMILIES

I.I. Wybranska, M.M. Malczewska-Malec, I. Leszczynska-Golabek,
L. Partyka, A. Dembinska-Kiec. Department of Clinical Biochemistry, the
Jagiellonian University Medical College, Krakow, Poland

Elevated postprandial triglyceridemia is considered to be highly atherogenic
and is frequently associated with obesity, particularly its visceral form.

Common polymorphisms in lipoprotein lipase [In8T->G, In6C->T], scav-
enger receptor class B [SR-BI 419Arg C->T], cholesteryl ester transfer protein
[CETP (G->A 279)], as well as Fox-C2 [-512 C->T), and PPAR-gamma2
12Pro->Ala C>G, has been suggested to be modulators of postprandial
response and hyperlipidemia in metabolic syndrome.

The 308 members of 100 obese families participated in the study. Standard
anthropometrical data and lipid parameters were evaluated. Oral lipid tolerance
test as the results of standardized meal on the triglycerides, free fatty acids,
insulin and leptin level up to 8 hours were analyzed. Cluster and principal
component analysis using lipid and postprandial lipemia parameters, and body
mass index as dependent variables and age, sex, and each of the genetic
variants as predictors were used. The main determinants of obesity in our
cohort were Fox-C2 and lipoprotein lipase gene polymorphism, having also
the strongest effect on prolonged postprandial triglicerydaemia. The variation
of SR-BI, Fox-C2 and CETP genes were significantly associated with lower
HDL and increased LDL values.

The existence of strong gene-gene interactions with high impact on pheno-
type was noticed. The association of polymorphism of postprandial lipoprotein
metabolism related genes and postprandial lipemia argue for causative link
with the risk of obesity complications.
Funding: This work was supported by Ministry of Informatics and Science
grants 4P05D08424; 501/NKLl/49/L.
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Mo-W14 BIOMARKERS FOR RISK DETERMINATION:
NEW LABORATORY APPROACHES

Mo-W14:1 NOVEL APPROACHES AND NEW BIOMARKERS
FOR CHD RISK ASSESSMENT

C.J. Packard. Department of Vascular Biochemistry, University of Glasgow,
Scotland

In evolving paradigms for CHD prevention there is now a need to understand
to what extent current guidelines are appropriate for sections of the population
not addressed specifically in the landmark epidemiological studies and clinical
trials that form the existing evidence base. For example, the elderly or those
with diabetes, kidney or thyroid disease may require varying emphasis on
specific risk factors, and tailored treatment strategies. Further, for the general
population there is a critical requirement to improve prediction of risk so that
highly efficacious therapies may be targeted to those who will benefit most.
To this end there has been an assiduous search for new biomarkers and novel
ways of using existing or emerging risk factors.

Traditional risk factors lose much of their predictive power in the elderly.
Total plasma and LDL cholesterol (LDLc) show no association with risk, nor
do they indicate who responds best to lipid lowering treatment. In contrast,
HDLc remains a strong negative risk factor, and we found in PROSPER
(Prospective Study of Pravastatin in the Elderly at Risk) [1] that the benefits
of statin treatment were most evident in those with low HDLc (<1.15 mmol/l)
or a high LDL/HDL ratio (>3.3). Thus, guidelines for the middle aged group
do not work well in older people. A further observation in this study was that
C reactive protein (CRP) showed a strong positive association with risk in
placebo treated subjects but no relationship to CHD in those on statin therapy
suggesting that the drug ameliorated the inflammatory component of vascular
disease. The list of groups which require potentially individualised prevention
programmes has grown recently with recognition that patients with renal
disorders, rheumatoid arthritis, and systemic lupus enythmatosus, in addition
to those with diabetes, exhibit accelerated atherosclerosis. Some have complex
dyslipidaemia while in others there is a strong inflammatory component. Here
a key issue is to understand to what extent standard risk factors adequately
predict risk and whether we need to embark on a search for others e.g.
creatine clearance, albuminuria. Recent studies [2] have demonstrated the role
of chronic kidney disease as a risk factor for CHD and the benefits of statins
in this patient group [3].

Use of apolipoproteins in addition to, or indeed instead of, lipid compo-
nents as markers of risk has been examined in large epidemiological studies
such as Interheart [4] and the Health Professional follow up study [5]. In
theory the proteins should be superior risk factors since they indicate particle
number rather than lipid load. There is now a growing body of evidence
supporting the utility of apoB or the apoB/A1 ratio in those with metabolic
syndrome and those on lipid lowering therapy.

Yet to be explored fully are the minor protein and lipid components in
the lipoprotein spectrum. Some of these have functions (enzymes, signalling
molecules) while others may be reflections of an altered metabolic state. Of
particular interest are constituents associated with the processing of oxida-
tively damaged lipids e.g. paroxonase, lipoprotein-associated phospholipase
A2 (Lp-PLA2), and oxidised lipids themselves which are highly bioactive.
Lp-PLA2 is under scrutiny both as potential risk factor for atherosclerosis and
as a target for drug therapy. Studies have revealed LpPLA2 to be positively
associated with risk of stroke, as well as CHD and atherosclerosis [6]. Its
independence as a risk factor (i.e. after adjustment for LDL and HDL levels) is
still a matter of controversy. Recently we found it to be related to coronary risk
in PROSPER even though LDL, with which Lp-PLA2 is strongly associated,
was not (unpublished).

The potential for constituents of the plasma lipoprotein transport system,
and circulating markers of inflammation and obesity and other indices of
vascular health, to predict risk has yet to be realised fully. New proteomic and
lipidomic approaches in addition to traditional methods will hopefully allow
optimum prediction of those at risk and provide an improved, rational basis
for intervention.
References
[1] Circulation. 2005 Nov 15;112 20):3058-65. Packard CJ et al.
[2] J Am Soc Nephrol. 2005 Dec;16(12):3748-54. Tonelli M et al.
[3] Circulation. 2005 Jul 12;112(2):171-8. Tonelli M et al.
[4] Lancet. 2004 Sep 11-17;364(9438):937-52. Yusuf S et al.
[5] Circulation. 2005 Nov 29;112(22)3375-83. Pischon T et al.
[6] Curr Opin Lipidol. 2005 Aug; 16(4):442-6. MacPhee et al.

Mo-W14:2 IF APOB IS SO GOOD, WHY IS EVERYBODY NOT
DOING IT?

A.D. Sniderman. Mike Rosenbloom Laboratory for Cardiovascular Research,
McGill University, Montreal, Quebec Canada

The objective of this talk is to examine the arguments against introducing
apoB into clinical practice as an alternative to the cholesterol indices. There
is now an incontrovertible body of evidence that apoB is superior to LDL
cholesterol to identify the risk of vascular disease. There is also a substantial
body of evidence that apoB is superior to LDL C to judge the adequacy of
statin therapy. Notwithstanding this body of evidence, arguments continue to
be made against the introduction of apoB into clinical practice as an alternative
to the cholesterol indices.

These arguments have included issues of standardization and cost, ade-
quacy of population data, the use of non-HDL cholesterol as an adequate
surrogate for apoB, and the risk of confusing physicians and the public.

This presentation will address the validity of these arguments and their
ethical implications.

Mo-W14:3 APPLICATION OF GENETIC TESTING IN CASCADE
GENETIC SCREENING FOR FAMILIAL
HYPERCHOLESTEROLEMIA

T.P. Leren1, T.E. Manshaus1, L. Ose2, K.E. Berge1. 1Medical Genetics
Laboratory, Department of Medical Genetics, 2Lipid Clinic, Department of
Medicine, Rikshospitalet University Hospital, Oslo, Norway

Objective: Genetic testing for familial hypercholesterolemia (FH) in Norway
has been centralized to Medical Genetics Laboratory, Rikshospitalet Univer-
sity Hospital. A total of 135 different mutations in the low density lipoprotein
(LDL) receptor gene have been found to cause FH in Norway. As of December
2005, 3500 patients from 1300 unrelated families have been provided with a
molecular genetic diagnosis. The most effective way to diagnose FH patients
is to screen close relatives of already diagnosed patients. This is referred to
as cascade genetic screening. The objective of this study has been to evaluate
the feasibility of cascade genetic screening using genetic testing as part of
ordinary health care in Norway.

Methods: Since 2001 a systematic cascade genetic screening program has
been established at Medical Genetics Laboratory. Through genetic councelling
after genetic testing, the index patients are being informed of the hereditary
nature of FH, and that close relatives should be informed about their risk
of having FH. The index patients then reports back to the genetic councelor
the names of the relatives who want to be contacted for genetic councelling,
and subsequent genetic testing. Thus, the relatives are initially contacted by
their family members only. Those relatives who want to be tested, receive
written information and blood collection tubes for blood sampling. The blood
sampling is performed by their general practitioners, and the results of genetic
testing are reported back to the referring physcicans. Thus, it is the referring
physcician who is responsible for starting lipid-lowering therapy in those
affected. A total of 1800 relatives of 380 index patients have undergone genetic
testing. The man age was 38 years. A follow-up study of the affected relatives
was performed 6 months after the genetic testing to determine whether life-
style changes or changes in lipid-lowering drug therapy, had been made. The
rationale for doing this is to study whether genetic testing as part of a cascade
genetic screening program, has any clinical benefits for those being tested.

Results: 45% of those tested were affected and 55% were unaffected. 25%
of those affected had a value for total serum cholesterol above 8 mmol/l at
the time of genetic testing, and only 9% had a value below 5 mmol/l. Only
42% of those affected were on lipid-lowering drugs of whom only 14% had
a value for total serum cholesterol below 5 mmol/l. The mean age of those
affected who were on lipid-lowering drugs, was 53 years, and the mean age
of those affected not on lipid-lowering drugs, was 26 years. 38% of affected
relatives who were not on lipid-lowering drugs, had a value for total serum
cholesterol above 8 mmol/l. These data indicate that too few FH patients are
on lipid-lowering drug therapy and that the majority is not being treated to
target. Only 8% of all the affected relatives had xanthomas. In the group of
affected relatives aged 40 and older, 12% had xanthomas. Thus, xanthomas
were rarely present. At the 6 months follow-up, 36% and 53% of the affected
relatives reported that changes in diet or drugs, respectively had been made
after they had learned that they had FH. For all affected an 11% decrease
in total serum cholesterol, a 3% increase in HDL cholesterol and a 15%
decrease in LDL cholesterol were observed at the follow-up visit. Among
those aged 18 years and older at the time of genetic testing and who were then
not on lipid-lowering drugs, 55% and 68% of the affected relatives reported
that changes in diet or drugs, respectively had been made after they had
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learned that they had FH. In this group, a 23% (p<0.0001) decrease in total
serum cholesterol, a 6% increase in HDL cholesterol (p<0.05) and a 31%
(p<0.0001) decrease in LDL cholesterol were observed at the follow-up visit.

Conclusions: Genetic testing as part of a cascade genetic screening pro-
gram is a highly efficient tool to diagnose FH. Moreover, a molecular genetic
diagnosis as part of a cascade genetic screening program, results in changes in
diet and lipid-lowering drug therapy that lead to a significantly improved lipid
profile. However, the majority of patients are not being treated to target.
Funding: No funding of commercial nature has been received.

Mo-W14:4 APOLIPOPROTEINS AS PREDICTORS OF
CARDIOVASCULAR RISK IN THE COLLABORATIVE
ATORVASTATIN DIABETES STUDY (CARDS)

P.N. Durrington1, S. Livingstone2 , V. Charlton-Menys1 , H. Colhoun3,
D.J. Betteridge2 , J. Fuller2, G. Hitman2, H.A.W. Neil4 , C. Newman5,
M. Szarek5. 1University of Manchester, Manchester, United Kingdom;
2University of London, London, United Kingdom; 3University of Dublin,
Dublin, Ireland; 4University of Oxford, Oxford, United Kingdom; 5Pfizer Inc,
New York, USA

Objective: Apolipoprotein AI and B (apo AI and B) have been proposed
as better discriminators of cardiovascular disease (CVD) risk than lipids and
lipoproteins. We tested this hypothesis in 2838 people aged 40-75 years
with Type 2 Diabetes and serum low density lipoprotein cholesterol (LDL-C)
<4.14mmol/l who participated in CARDS.

Methods: CVD events were monitored for a mean of 3.9 years. We
examined how closely these related to randomisation values of LDL-C (3.03±
0.71mmol/l) (mean± SD), high density lipoprotein cholesterol (HDL-C)
(1.41± 0.33mmol/l), non-HDL-C (3.95± 0.82mmol/l) (median (IQR)).

Results: Apo B was most strongly associated with the hazard ratio (HR) for
the 210 primary end-points (PEP) (combined coronary heart disease (CHD)
and stroke) and for HR for the 117 definite CHD events (fatal CHD and
non-fatal myocardial infarction). The HR for the PEP comparing the highest
tertile (T3) of LDL-C with the lowest (T1) was 1.455 (P=0.028) whereas for
apo B it was 1.587 (P=0.013). The HR for CHD comparing T3 and T1 for
LDL-C was 1.520 (P=0.065) whereas for apo B HR was 2.232 (P=0.004).
Apo AI was more closely associated with these risks than HDL-C, making the
apo B:AI ratio the best discriminator of risk (HR 2.815 comparing T1 and T3
for CHD; P=0.0003). None of the variables predicted strokes (n=60). Even so,
an increment of one SD in the apo B:AI ratio increased the HR for the PEP,
which included stroke, by 1.248 (1.107, 1.408) (95% CI) (P=0.0007).

Conclusions: The apo B:AI ratio may provide a better indication of CHD
risk in Type 2 Diabetes than other lipoproteins.
Funding: Diabetes UK, Pfizer UK

Mo-W14:5 PLASMA APOLIPOPROTEIN E LEVELS AND RISK
OF CARDIOVASCULAR DISEASE MORTALITY IN
OLD AGE

S.P. Mooijaart1 , J.F.P. Berbée1,2, D. Van Heemst1, L.M. Havekes1,2 ,
A.J.M. De Craen1, P.C.N. Rensen1,2, R.G.J. Westendorp1. 1Leiden
University Medical Center, Leiden, the Netherlands; 2TNO-Quality of Life,
Leiden, the Netherlands

Objective: The e2, e3 and e4 alleles of the APOE gene encode variant proteins
with different plasma apoE concentrations. The relation between plasma apoE
levels and CVD mortality is unknown.

Methods: APOE genotypes, plasma apoE level, CVD risk factors and
mortality were assessed in 85-year old participants (n=546) of the Leiden
85-plus Study, who were prospectively followed for specific causes of death
for 5 years.

Results: Subjects in the highest tertile of apoE levels had a 2.1-fold
increased risk of CVD mortality as compared to subjects in the lowest tertile
(95% CI, 1.3-3.3). Among e3e3 subjects only (n=324), the HR was 3.0-fold
increased (95% CI, 1.6-5.7). Other causes of death were not significantly
increased. In e3e3 subjects, apoE levels were positively associated with total
cholesterol (C), LDL-C, and triglycerides (all P<0.001), and negatively with
HDL-C levels (P=0.010). Adjustment for lipids did not change the HR whereas
interaction was absent. The risk associated with high apoE levels was absent
in subjects in the highest tertile of CRP levels and strongest in the lowest
tertile of CRP (Pinteraction<0.001). Moreover, in the lowest tertile of CRP
levels, subjects with high apoE levels had a significantly steeper increase in
CRP than those with low apoE levels (P=0.020). Similar CVD mortality risks
were found in e2 and e4 carriers.

Conclusions: In old age, high plasma apoE levels precede an increase of
circulating CRP and strongly relate with CVD mortality independent of APOE
genotype and plasma lipids.
Funding: NHS (2005B226); NWO (014-90-001, 917-36-351); Dutch Ministry
of Economic Affairs (IGE01014)

Mo-W14:6 COMMON SNPS IN APOB CONTRIBUTE TO
CHOLESTEROL AND APOB LEVELS IN BOTH
GENDERS AND PREDICT RISK OF ISCHEMIC
HEART DISEASE IN THE GENERAL POPULATION

M. Benn1, B.G. Nordestgaard2,3 , A. TybjæRg-Hansen1,3 . 1Rigshospitalet,
Copenhagen University Hospital, Copenhagen, Denmark; 2Herlev University
Hospital, Copenhagen, Denmark; 3The Copenhagen City Heart Study,
Bispebjerg University Hospital, Copenhagen, Denmark

Objective: To determine whether common SNPs in APOB affect cholesterol
and apoB levels and predict risk of ischemic heart disease (IHD) in the general
population.

Methods: We genotyped 9,185 individuals (55% women) from the Danish
general population for seven SNPs in APOB located either in the region
interacting with microsomal triglyceride transfer protein (T71I, A591V), in or
near the putative LDL receptorbinding region (T2488T, P2712L, R3611Q), or
in the COOH-terminal tail suggested to modulate binding of apoB to the LDL
receptor (E4154K, N4311S).

Results: T71I, T2488T and R3611Q were associated with moderate step-
wise increases in cholesterol, LDL cholesterol (LDLC), and apoB in both
genders or in women (R3611Q). A591V, P2712L and N4311S were associated
with decreases in cholesterol, LDLC and apoB in both genders. E4154K
was associated with decreases in total cholesterol, LDLC and apoB in men,
a significant decrease in apoB in women, and similar trends in cholesterol
and LDLC. None of these SNPs predicted risk of IHD as single sites.
However, pairwise combinations of SNPs (T71I/T2488T, A591V/R3611Q,
P2712L/N4311S) predicted risk of IHD (hazard ratios from 1.4 to 4.3) in a
prospective study with 25 years follow-up (90,000 person years).

Conclusion: Common SNPs in APOB are associated with moderate in-
creases or decreases in total cholesterol, LDLC, and apoB in the general
population. Pairwise combinations of these SNPs identify subgroups of in-
dividuals at increased risk of IHD which could potentially benefit from
individualized prevention and treatment.
Funding: The Danish Heart Foundation.

Mo-W14:7 VALUE OF APOLIPOPROTEIN B/A1 RATIO IN
CARDIOVASCULAR RISK ASSESSMENT; CASE
CONTROL ANALYSIS IN EPIC-NORFOLK STUDY

S.M. Boekholdt1, W.A. Van Der Steeg1, E.A. Stein2, E.S.G. Stroes1,
N.J. Wareham3, J.W. Jukema4, S.A. Bingham5, A.H. Zwinderman6,
J.J.P. Kastelein1, K.T. Khaw7. 1University of Amsterdam, Academic Medical
Center, Dep. of Vascular Medicine, Amsterdam, the Netherlands; 2Medical
Research Laboratories International, Cincinnati, Ohio, USA; 3Medical
Research Council Epidemiology Unit, Cambridge, United Kingdom; 4Leiden
Universitiy Medical Center, Dep. of Cardiology, Leiden, the Netherlands;
5Medical Research Council Dunn Nutrition Unit, Cambridge, United
Kingdom; 6University of Amsterdam, Academic Medical Center, Dep. of
Clinical Epidemiology and Biostatistics, Amsterdam, the Netherlands;
7University of Cambridge, Institute of Public Health, Dep. of Public Health
and Primary Care, Cambridge, United Kingdom

Objective: We previously showed that the ratio apoB/A1 is more closely
related to future CAD than total cholesterol/HDL-c (TC/HDL-c) in appar-
ently healthy people. To evaluate whether this benefit of apoB/A1 translates
into more accurate risk prediction, we assessed whether and to what extent
apoB/A1 increases the ability to discriminate between subjects with and those
without CAD.

Methods: We used a nested case-control cohort of apparently healthy
men and women (45-79 years), participating in the prospective EPIC-Norfolk
study. Cases (n=869) were subjects who developed (non)fatal CAD during
mean follow-up of 6 years. Controls (n=1511) were matched by age, sex
and enrolment period. ROC analysis was used to assess whether substitution
of TC/HDL-c with apoB/A1 increases the AUC associated with a regression
model including diabetes (yes/no), body mass index, smoking (yes/no), sys-
tolic blood pressure and levels of C-reactive protein. Similarly, we evaluated
whether apoB/A1 increases the AUC when added to a model including the
Framingham Risk Score (FRS).
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Results: The AUC values associated with the models including TC/HDL-c
or apoB/A1 were 0.670 and 0.673, respectively (P = 0.38). Addition of
apoB/A1 to a model including the FRS resulted in a significant but modest
improvement (AUC 0.594 to 0.613; p=0.0002).

Conclusions: In this cohort of apparently healthy men and women,
apoB/A1 has similar discriminative ability when compared to TC/HDL-c.
Taking into account several additional benefits associated with apolipoprotein
measurement, routine use of apoB/A1 should be preferred above traditional
lipids
Funding: Grant from Future Forum.

Mo-W15 LIPID AND LIPOPROTEIN METABOLISM

Mo-W15:1 APOA5 AFFECTS LIPOLYSIS OF
TRIGLYCERIDE-RICH LIPOPROTEINS AND LIVER
UPTAKE OF THEIR REMNANTS

I. Grosskopf, H. Cohen, A. Shaish, D. Harats. Institute of Lipid and
Atherosclerosis Research, Sheba Medical Center, Tel Hashomer, Israel

Background: A growing body of evidence supports the role of triglyceride-
rich lipoproteins (TGRL) remanants in atherosclerosis. APOA5, a newly
identified protein, was shown to modulate triglyceride (TG) level both in
humans (rare alleles of -1311T>C and c.56C>G = S19W were associated
with high blood TG level) and in animals (mice deficient in or overexpressing
APOA5 had 3-fold increase and 70% decrease in blood TG, respectively). In
mice overexpressing APOA5, decreased TG level was shown to result from
increased lipoprotein lipase activity. We showed that APOA5 KO mice had
elevated TG due to diminished TGRL lipolysis and reduced liver uptake of
their remnants.

Objectives and Methods: To examine in humans the role of APOA5 in
TGRL lipolysis as compared to liver uptake of their remnants we determined
retinyl palmitate (RP) level during 8 hours following retinol-enriched fat load.

Results: In 9 normolipidemic individuals with the rare allele of -1311T>C
the area under the RP curve (AUC) in the whole plasma was 87% higher
compared to individuals with the common allele (37.0±5.9 vs 19.7±3.5
mg ·L−1 ·h, p=0.046); in the chylomicron (CM) fraction RP AUC was 82%
higher (24.7±3.6 vs 13.6±2.7 mg ·L−1 ·h, p=0.049), and in the chylomicron
remnants (CMR) fraction RP AUC was 96.7% higher compared to individuals
with the common allele (12.2±2.3 vs 6.2±0.8 mg ·L−1 ·h, p=0.049). Six
normolipidemic individuals with the rare allele of S19W had RP AUC 94%,
210% and 65% higher in the whole plasma (35.5±5.1 vs 18.3±2.5 mg ·L−1 ·h,
p=0.01), CM fraction (24.8±3.4 vs 11.7±21 mg ·L−1 ·h, p=0.002), and CMR
fraction (10.8±1.4 vs 6.5±1.0 mg ·L−1 ·h, p=0.048), respectively, compared
to individuals with the common allele.

Conclusions: In humans APOA5 affects both lipolysis of TGRL and liver
uptake of their remnants, and, thus, contributes to inter-individual variation in
plasma TG level.

Mo-W15:2 APOLIPOPROTEIN(APO)A5 MEDIATED
ACCELERATION OF PLASMA TRIGLYCERIDE
HYDROLYSIS IS INDEPENDENT OF APOC3

M. Merkel 1, L. Ewerlin1, U. Beil1 , J. Heeren2. 1III. Department of Internal
Medicine, University Hospital Hamburg-Eppendorf, Hamburg, Germany;
2Institute For Molecular Cell Biology, University Hospital
Hamburg-Eppendorf, Hamburg, Germany

Objective: Apolipoprotein A5 (apoA5) accelerates plasma hydrolysis of
triglyceride (TG) rich lipoproteins. ApoA5 - apoC3 interactions may play a
role for this process.

Methods: Studies in combined apoC3 deficient/apoA5 transgenic mice
and in vitro assays with free and HSPG bound LPL were performed.

Results: As expected, apoC3 deficient mice (apoC3-/-) had low plasma
TG (56±18mg/dl). Transgenic expression of apoA5 did not further decrease
TG at this background (apoC3-/-apoA5: 57±6.9mg/dl). Littermates being
heterozygote for apoC3 showed a significant, apoA5 mediated TG reduction
(apoC3+/-: 70±8.2mg/dl; apoC3+/-apoA5: 56±14mg/dl; p<0.02). VLDL TG
and plasma lipoprotein profiles after oral gavage did not reveal new aspects.

To investigate direct apoA5 - apoC3 interactions, VLDL hydrolysis by
free and HSPG bound LPL was examined. As reported earlier, addition of
recombinant apoA5 accelerated LPL hydrolysis of TG from wild type VLDL,
if hydrolysis was performed with HSPG bound LPL (30-35% increased free
fatty acid release, FFA), not with unbound LPL. ApoC3 (0.1μg/ml) deceler-

ated FFA by 40-50%. However, with apoC3 addition, the effect of apoA5 was
unchanged (35% increased FFA). Using VLDL from apoC3 deficient mice,
apoA5 was able to accelerate TG hydrolysis by more than 40%. All effects
were only detectable if LPL was bound to HSPG, not with free LPL.

Conclusion: It is concluded, that apoA5 and apoC3 affect TG hydrolysis at
the vascular wall by HSPG bound LPL independently of each other. However,
in the context of the whole organism, apoC3 is necessary for at least some of
the apoA5 effect, e.g. during VLDL assembly.

Mo-W15:3 PLASMA APOLIPOPROTEIN AV IN TYPE 2
DIABETES MELLITUS EMPHASIZES THAT MICE
ARE NOT MEN

G.M. Dallinga-Thie1, A. Van Tol2, H. Hattori3 , E.J.G. Sijbrands1.
1Department Vascular Medicine, Erasmusmc, Rotterdam, the Netherlands;
2Department Cell Biology& Genetics, Erasmusmc, Rotterdam, the
Netherlands; 3Advanced Technology, BML Inc, Saitama, Japan

Background: The role of apoAV in human triglyceride homeostasis is unclear.
In mice it has been clearly shown to be negatively associated with plasma
triglycerides. We estimated plasma apoAV and triglyceride levels in patients
with type 2 diabetes before and during atorvastatin treatment.

Methods: Plasma apoAV concentration was measured in type 2 diabetic
subjects (n=215) from the DALI study, a 30-weeks randomized, double blind,
placebo-controlled trial with atorvastatin10 mg or 80 mg daily.

Results: At baseline, plasma apoAV (Rs = 0.40), apoCIII (Rs = 0.72) and
apoE (Rs = 0.45) were positively correlated with plasma triglyceride levels (all
P<0.001). In multiple linear regression analysis, adjusted for age and gender,
the variation in plasma triglycerides was explained mostly by apoCIII (52%)
and only to a small extent by apoAV and apoE (6% and 1%). Atorvastatin
treatment decreased plasma triglycerides, apoAV, apoCIII, and apoE. After
treatment, apoCIII remained the major determinant of plasma triglyceride
levels (59%), while the contributions of apoAV and apoE remained minor (2%
and 3%).

Conclusion: Our findings reveal a positive association between plasma
apoAV and triglycerides in patients with type 2 diabetes. Treatment with
atorvastatin decreased plasma apoAV, apoCIII, apoE and triglycerides. In con-
trast to apoCIII, apoAV is unlikely to be a major determinant of triglyceride
metabolism in these patients. This is in sharp contrast to the role of apoAV in
mice.

Mo-W15:4 APO AV DOES NOT CONTRIBUTE TO
HYPERTRIGLYCERIDEMIA OR TRIGLYCERIDE
LOWERING BY FISH OIL DIET AND
ROSIGLITAZONE IN OBESE ZUCKER RATS

W. Strobl1, B. Dorfmeister1, S. Brandlhofer1 , F.G. Schaap2, B. Hagerty1,
C. Fürnsinn3, H. Stangl1, W. Patsch4. 1Dpt. of Medical Chemistry, Medical
Univ. of Vienna, Vienna, Austria; 2AMC Liver Ctr., Amsterdam, the
Netherlands; 3Dpt. of Internal Med III, Medical Univ. of Vienna, Vienna,
Austria; 4Institute For Laboratory Medicine, Paracelsus Private Medical
Univ., Salzburg, Austria

Objectives: APOAV is a recently discovered apolipoprotein with a triglyceride
(TG) lowering effect. Human APOA5 transcription is suppressed by insulin
and stimulated by fibrates. We studied the role of apoa5 in the hypertriglyc-
eridemia of obese and insulin resistant Zucker rats and in the hypolipidemic
effects of rosiglitazone and a fish oil diet.

Methods: Liver apoa5, apoa4 and apoc3 mRNA, and hepatic and plasma
apoAV protein were measured in obese and lean Zucker rats receiving
rosiglitazone or fish oil diet.

Results: Basal liver apoa5 mRNA and apoAV protein were unaltered in
obese vs. lean Zucker rats, while liver apoa4 mRNA was increased by 54%
(p<0.01). Rosiglitazone and/or fish oil diet lowered plasma TG by more than
50% and increased apoa5 mRNA by 72% and 90% (p<0.01) in obese rats,
whereas liver and plasma apoAV decreased. Rosiglitazone or fenofibrate had
no effect on apoa5 mRNA in primary rat hepatocytes. The PPAR response
element described in the human APOA5 promoter was found to be interrupted
in the rat. Rosiglitazone normalized apoa4 mRNA in obese Zucker rats. Apoc3
mRNA was similar in lean and obese rats and unaffected by rosiglitazone or
fish oil diet.

Conclusions: ApoAV does not appear to contribute to the hypertriglyc-
eridemia or to the hypolipidemic effects of rosiglitazone and fish oil diet in
obese Zucker rats. Thus, its relation to plasma TG seems to be more complex
than anticipated. Moreover, apoa5, at least in rats, may be regulated at a co- or
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posttranslational level. The enhanced hepatic expression of apoa4 in Zucker
fatty rats may be due to insulin resistance.
Funding: Austrian Science Fund

Mo-W15:5 HEPATIC OVEREXPRESSION OF OXYSTEROL
BINDING PROTEIN(OSBP) RESULTS IN
HYPERTRIGLYCERIDEMIA

D. Yan1, M. Lehto1, R. Käkelä2, S. Ylä-Herttuala3 , C. Ehnholm1,
M. Jauhiainen1 , V.M. Olkkonen1. 1Natl Public Health Inst, Helsinki,
Finland; 2Inst of Biomedicine, Univ of Helsinki, Helsinki, Finland;
3A.I.Virtanen Inst, Univ. of Kuopio, Kuopio, Finland

Objective: OSBP is implicated as a sterol sensor that integrates cellular sterol
status with sphingomyelin(SM) metablism. It may also act as a buffer for
oxysterols and thus control the oxysterol-sensitive machineries of transcrip-
tional regulation (LXR,SCAP/SREBP). We aimed to determine the effects of
hepatic overexpression of OSBP or its homologues on serum and liver lipids.

Methods: Adenoviruses encoding GFP,OSBP,ORP1L,or ORP3 were in-
jected into the tail vein of female C57BL/6 mice to infect the liver. Serum and
liver lipids were analyzed at 3,5,and 7 days post-injection.

Results: While ORP1L and ORP3 had no effect on serum lipids, OSBP
induced an 80% increase in VLDL triglycerides (TG). No major change was
found in serum cholesterol or choline phospholipid (PL) concentration, nor
in the PL molecular species or the amount of SM. A 70% elevation of TG
occurred also in the liver tissue of AdOSBP-injected mice, and a clear increase
of hepatic TG secretion rate was observed in these animals. Elucidation of
mechanisms underlying the TG phenotype is underway.

Conclusion: The results demonstrate that OSBP is a regulator of hep-
atic TG metabolism and that aberration of its activity induces a potentially
proatherogenic serum lipid profile.
Funding: The Academy of Finland, the Finnish Foundation for Cardiovascu-
lar Research, the Sigrid Juselius Foundation, the Finnish Society of Sciences
and Letters.

Mo-W15:6 DOES FASTING ALTER GENES REGULATING
CHOLESTEROL METABOLISM? A STUDY OF
INTESTINAL AND HEPATIC NIEMANN
PICK-C1-LIKE 1, ABCG5/G8, AND MTP AND
HMGCOA REDUCTASE

G. Tomkin, S. Lally, D. Owens. Department of Diabetes Trinity College
Dublin, Dublin, Ireland

There is little information on the relationship between intestinal and hepatic
genes regulating cholesterol homeostasis and whether fasting affects mRNA
levels of these genes. The aim of the present study was to measure Niemann
Pick C1-like 1 (NPC1-L1), ATP binding cassette proteins (ABC)G5/G8, and
microsomal triglyceride transfer protein (MTP). Intestinal and hepatic mRNA
expression was measured in the fed and fasting states. 30 Sprague Dawley rats
were fed a high fat, high cholesterol diet for 2 weeks. Rats were divided into 3
groups and sacrificed, fed and after 6h and 12h fast. Chylomicrons and VLDL
were isolated by ultracentrifugation and apo B48 and B100 determined by
gradient gel electrophoresis. mRNA was measured by RT-PCR. There was a
significant reduction after 12h fasting in chylomicron and VLDL cholesterol,
triglyceride, apo B48 and apo B100 (p<0.02). There was no significant dif-
ference between fed and fasting intestinal mRNA levels but in the liver MTP
fell significantly from the fed level of 78+12 to 61+10 and 41+9 after 6 and
12h fasts (p<0.05). NCP1-L1 fell from a fasting level of 15+5 to 11+3 after
12h fast (p<0.01). ABCG5 and G8 were unchanged. There was a significant
correlation in both the fasting and fed states between chylomicron cholesterol
and intestinal MTP (p<0.001) and NCP1-L1 (p<0.01) and between VLDL
cholesterol and liver MTP (p<0.05) and NPC1-L1 (p<0.01). This study
suggests that fasting intestinal biopsy samples reflect the fed state for all the
genes measured but feeding stimulates hepatic MTP and NPC1-L1. These
studies have implications for the investigation and design of drugs to lower
lipoprotein cholesterol.

Mo-W15:7 LOSS OF RESISTANCE TO CHLESTEROL FEEDING
IN THE HYPOPHYSECTOMIZED RAT: INCREASED
CHOLESTEROL ABSORPTION, WHICH IS
ABOLISHED BY EZETIMIBE TREATMENT

M. Matasconi, C. Gälman, Y. Bonde, P. Parini, B.O. Angelin, M. Rudling.
Karolinska Institute-Huddinge, Dept. of Medicine, M63, Stockholm, Sweden

Objectives: Hypopituitarism is associated with dyslipidemia and hypophy-
sectomized (Hx) animals display severely altered plasma lipoproteins. Hx rats
loose their normal resistance to dietary cholesterol, resulting in pronounced
hypercholesterolemia. The current study explored the mechanisms for why
Hx rats are sensitive to dietary cholesterol.

Methods: Normal and Hx rats were fed a cholesterol/fat diet for one week.
Results: Three new findings we obtained: 1) In Hx rats CYP7A1 shows a

normal response following dietary cholesterol. 2) Hx rats have an increased
intestinal absorption of cholesterol as evaluated with the fecal dual-isotope
technique; and serum plant sterols. 3) Treatment with ezetimibe (EZE)
completely prevented the increase in serum and liver cholesterol following
cholesterol feeding of Hx rats.

Conclusion: Cholesterol absorption is under hormonal control by the
pituitary. The increased sensitivity to dietary cholesterol present in Hx rats
is likely caused by an increased intestinal absorption of cholesterol mediated
by the NPC1L1 protein. Our results raise the question whether blocking
cholesterol absorption may be of value in clinical situations with deficiencies
of pituitary hormones such as Hx or normal aging.
Funding: This work was supported by the Swedish Research Council and the
heart-lung foundation.

Mo-W15:8 NOVEL PATHWAY OF BIOGENESIS OF
APOE-CONTAINING HDL WITH THE
PARTICIPATION OF ABCA1 AND LCAT:
IMPLICATIONS FOR DYSLIPIDEMIAS AND
ATHEROGENESIS

V.I. Zannis1, K.E. Kypreos1,2. 1Molecular Genetics,Dept of Medicine &
Biochemistry,Boston Uni School of Medicine Center For Advanced
Biomedical Research, Boston, U.S.A; 2Dept of Biochemistry,Division of Basic
Sciences,Univ of Crete Medical School,Inst of Molecular Biology &
Biotechnology, Crete, Greece

Objective: To decipher the role of apoE in the biogenesis of HDL.
Methods and Results: Using adenovirus-mediated gene transfer in apoA-

I- or ABCA1- deficient mice, we obtained unequivocal evidence that apoE
participates in a novel pathway of biogenesis of apoE-containing HDL par-
ticles that also requires the functions of ABCA1 and LCAT. Infection of
apoA-I-/- mice with 2×109 pfu of an apoE4-expressing adenovirus increased
both HDL and the triglyceride-rich VLDL/IDL/LDL fraction and generated
discoidal HDL particles. ABCA1-/- mice treated similarly failed to form
HDL particles, suggesting that ABCA1 is essential for the generation of
apoE-containing HDL. Combined infection of apoA-I-/- mice with a mixture
of adenoviruses expressing both apoE4 (2×109 pfu) and human LCAT (5×108

pfu) cleared the triglyceride-rich lipoproteins, increased HDL, and converted
the discoidal to spherical HDL. Similarly, coinfection of apoE-/- mice with
apoE4 and human LCAT corrected the hypercholesterolemia and generated
spherical particles, suggesting that LCAT is essential for the maturation of
apoE-containing HDL. Gene transfer of recombinant apoE altered in the 261
to 269 region did not induce dyslipidemia and promoted the formation of
spherical apoE-containing HDL particles, suggesting that this mutant has
improved biological functions in lipoprotein clearance as well as in the
biogenesis of apoE-containing HDL.

Conclusion: ApoE has a dual functionality. In addition to its documented
functions in the clearance of triglyceride-rich lipoproteins, it participates in
the biogenesis of HDL-size apoE-containing particles, which may account at
least for some of the atheroprotective functions of apoE.
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Mo-S4 CB1 BLOCKADE: NEW APPROACH FOR THE
MANAGEMENT OF ATHEROGENIC DYSLIPIDAEMIA AND

MULTIPLE CARDIOMETABOLIC RISK FACTORS IN
ABDOMINALLY OBESE PATIENTS

Mo-S4:1 PHYSIOPATHOLOGY OF ADIPOSE TISSUE: ROLE OF
ADIPOKINES AND FREE FATTY ACIDS

M. Lafontan. IFR31-Institut Louis Bugnard, Hôpital Rangueil, Institut
National de la Santé et de la Recherche Médicale (Inserm), Obesity Research
Unit Inserm-UPS U586, BP 84 225 ; F-31432 Toulouse cedex 4 ; Université
Paul Sabatier, 118, Route de Narbonne, F-31062 Toulouse cedex 9, France

Obesity is closely associated with insulin resistance and is considered as being
the leading risk factor for type 2 diabetes mellitus and cardiovascular diseases.
However, all obese patients do not have the same risk of developing degener-
ative metabolic diseases. Not all types of obesity are hazardous. Upper body
obesity and fat accumulation in subcutaneous and visceral depots are more
prone to metabolic and cardiovascular problems, particularly when visceral fat
deposits are abundant. Conversely, peripheral obesity i.e. fat distributed subcu-
taneously in gluteofemoral areas and the lower part of the abdomen are at little
risk of metabolic complications. It is questioned if the different risk factors for
obesity are largely related to the heterogeneity of function and responsiveness
of the adipocytes from visceral and subcutaneous deposits. Why is it more
dangerous to accumulate fat in the visceral than in other regions? Does visceral
adipose tissue (AT) or adipocytes possess original properties which could be
at the origin of metabolic disturbances? Free fatty acids (FFA) have been
proposed to represent a major link between obesity and insulin resistance/type
2 diabetes. They are also a predictive risk factor for sudden death in the
population. Acute and chronic elevations in plasma NEFA produce peripheral
(muscle) and hepatic insulin resistance; they also modulate vascular tone and
tissue blood flow and they interfere with muscle insulin signalling pathways.
It seems reasonable to propose that upper-body obesity-related events could
be linked to regional variations in lipolysis regulation and NEFA production.
Striking adipose-location-related differences, modulated by obesity, have been
found in fat cell responsiveness to insulin and catecholamines. The lipolytic
response of isolated fat cells to catecholamines is stronger in visceral than
in the subcutaneous gluteal/femoral and abdominal adipocytes. Lipolytic dif-
ferences are explainable by hormone-sensitive lipase expression/activity and
functional balance between beta- and alpha2-adrenergic responsiveness (and
a possible association/combination of defects). Insulin-induced antilipolysis
and activation of FFA re-esterification are blunted in visceral compared with
subcutaneous fat cells. Various functional differences have been identified
at the insulin receptor level and the post-receptor level of the insulin sig-
naling cascade [1]. In addition to the metabolic disturbances attributable
to FFA handling by AT, it can also have a substantial impact on systemic
glucose homeostasis, insulin resistance and vascular disorders through altered
production and release the bioactive molecules secreted by the adipocyte
(adipokines) which possess either pro-inflammatory potencies (i.e. leptin,
interleukin-6, tumor necrosis factor-alpha) or various beneficial metabolic and
vascular effects (adiponectin) [2]. A number of factors, initially supposed
to be uniquely secreted by adipocytes are also produced by other cell types
contained in the stroma-vascular fraction of AT. Inflammatory cells such as
monocytes/macrophages infiltrate the AT of obese rodents and humans [3].
Differences existing between fat deposits have not been deeply studied for the
moment. The definition of the role and the recruitment processes leading to
macrophages accumulation in AT of obese patients warrants further evalua-
tion. A number of exciting questions remain open to establish if macrophages
are only a marker of the obese state or a determining factor in the appearance
of insulin resistance.
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Mo-S4:2 ROLE OF HDL-C AND TG METABOLISM IN
ABDOMINAL OBESITY

P. Barter. The Heart Research Institute, Sydney, Australia

The dyslipidemia typically found in people with abdominal obesity includes an
elevated concentration of plasma triglyceride (TG), a low density lipoprotein
(LDL) fraction characterized by small, dense particles and a low level of high
density lipoprotein cholesterol (HDL-C).

The elevated level of plasma TG is secondary to an increase in the release
of non-esterified fatty acids (NEFAs) from adipose tissue, possibly due to
the insulin resistance that frequently accompanies abdominal obesity. The
increased release of NEFAs from adipose tissue results in an increase in
their concentration in plasma that, in turn, leads to an increase in the uptake
and subsequent re-esterification into TG by the liver. This newly-formed
hepatic TG is incorporated into very low density lipoproteins (VLDLs) that
are secreted into plasma, thus increasing the plasma TG level. Furthermore,
activity of lipoprotein lipase is often low in abdominally obese people, adding
further to the elevation in plasma TG. Many of the other lipid abnormalities
(including the low level of HDL-C) associated with abdominal obesity are
secondary to the elevated levels of plasma TG and NEFAs.

The low level of HDL-C in people with abdominal obesity is largely the
consequence of an increased rate of HDL catabolism, probably secondary
to TG enrichment of the particles as a result of enhanced activity of the
cholesteryl ester transfer protein (CETP). CETP promotes the transfer of
cholesteryl esters from HDLs to TG-rich lipoproteins in exchange for TG to
generate HDLs that are depleted of cholesteryl esters and enriched in TG. This
TG enrichment provides HDLs with the preferred substrate for hepatic lipase.
Subsequent hydrolysis of the newly acquired HDL TG by hepatic lipase
leads to a reduction in volume of the particle core, a consequent decrease in
particle size and a dissociation of lipid-free/lipid-poor apoA-I from the HDL
particle surface. This process is enhanced when the concentration of TG-rich
lipoproteins is elevated. It is also enhanced when the plasma concentration of
NEFAs is high.

There are several potentially pro-atherogenic forces operating in people
with abdominal obesity. The elevated plasma TG associated with abdominal
obesity is frequently accompanied by increased concentrations of the remnants
of TG-rich lipoproteins and also an increase in levels of the atherogenic small
dense low density lipoproteins (LDLs). Small dense LDLs are especially sus-
ceptible to oxidation that further enhances their atherogenicity. Both TG-rich
remnant lipoproteins and small, dense LDLs both have an enhanced capacity
to deposit cholesterol in macrophages in a process that converts them into
foam cells, the hallmark cell of atherosclerosis. The fact that people with
abdominal obesity are often in a pro-inflammatory state may further increase
their susceptibility to atherosclerosis.

Under normal conditions, pro-atherogenic forces are opposed by HDLs.
Not only do HDLs promote the efflux of cholesterol from foam cells but they
also have antioxidant, anti-inflammatory and anti-thrombotic properties. They
also stimulate endothelial nitric oxide production. In people with abdominal
obesity, however, the HDL concentration is often low. As a consequence, there
is a reduced capacity to oppose the cholesterol accumulation in macrophages,
a decreased ability to prevent the oxidation of small dense LDL and a reduced
inhibition of the pro-atherogenic expression of endothelial adhesion proteins
and chemokines. A reduction in the protection that is normally provided by
HDLs has the capacity to amplify the already powerful pro-atherogenic forces
that exist in people with abdominal obesity.
References
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Mo-S4:3 CB1 BLOCKADE, A NEW THERAPEUTIC TARGET
FOR THE TREATMENT OF CARDIOMETABOLIC
DISORDERS: MECHANISM(S) OF ACTION

V. Di Marzo. Endocannabinoid Research Group, Istituto di Chimica
Biomolecolare, Consiglio Nazionale delle Ricerche, Via Campi Flegrei 34,
Comprensorio Olivetti, Fabbricato 70, 80078 Pozzuoli (Napoli), Italy;
www.e-r-g.it

Endocannabinoids (ECs) are endogenous lipids that bind to and acti-
vate the two specific receptors for Cannabis psychoactive principle, �9-
tetrahydrocannabinol. The two best studied ECs are anandamide and 2-
arachidonoylglycerol. Of the two known cannabinoid receptor types, i.e. CB1
and CB2, the former is the most widespread in mammalian tissues, with the
highest concentrations in some brain areas, but also present in many peripheral
organs. ECs are biosynthesized from neurons following the Ca2+-sensitive
hydrolysis of lipid precursors and, hence, are not stored in neurons prior to
their release, but are released “on demand” immediately after their de novo
biosynthesis and act as autocrine/paracrine mediators only “when and where
needed”. Recent studies indicate that ECs are produced in response to stressful
stimuli to help re-establishing the homeostasis of neurotransmitters, hormones
and cytokines. CB1 receptor stimulation is time- and space-limited, and it
ends once that the organism has recovered from a transient “unbalanced”
condition. However, some chronic pathological states lead to a longer-lasting
and possibly less specific activation of CB1 receptors, which may contribute
to the symptoms of these disorders (Di Marzo and De Petrocellis, 2006).

The EC system is present in all brain and peripheral regions involved
in the control of energy balance (Di Marzo and Matias, 2005), and CB1
receptors are necessary to induce food intake after a short period of food
deprivation, to help accumulate fat into adipocytes, to induce lipogenesis in
the liver, to prolong nutrient retention in the GI tract and to reduce energy
expenditure (Pagotto et al., 2006). Their stimulation leads to the modulation
of the release and/or expression of hypothalamic anorexic and orexigenic
mediators, whereas hypothalamic and peripheral EC levels are depressed
by leptin. On the other hand, cannabinoid CB2 receptors are present in
atherosclerotic plaque macrophages and their activation leads to inhibition
of plaque accumulation (Steffens et al., 2005). I shall present data showing
that CB1 expression and activation by ECs increases during, and participates
in, differentiation of preadipocytes into adipocytes, and that a complete and
functional EC system is also present in the pancreas and islet β-cells. Fur-
thermore, I shall review the data available from my and other laboratories
suggesting that a permanent and possibly generalized shift towards peripheral
over-activation of CB1 receptors occurs in rodents following prolonged high
fat diets, and in humans with hyperglycemia or visceral obesity. Finally, the
possible causes and pathological consequences of this phenomenon (e.g. its
contribution to excessive visceral fat accumulation, β-cell stress and insulin
insensitivity, etc.), the ways to correct it by using CB1 receptor blockers, and
how these blockers might also impact positively on CB2 receptor-mediated
anti-inflammatory and anti-atherosclerotic effects, will be discussed in my
lecture.
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Mo-S4:4 RESULTS FROM THE RIO PROGRAM

J.P. Després. Laval Hospital Research Center, Québec Heart Institute,
Quebec, Canada

Preclinical studies have demonstrated the role of the endocannabinoid system,
via the CB1 receptor, in the central and peripheral regulation of carbohydrate
and lipid metabolism and in the control of energy balance. Rimonabant is the
first selective cannabinoid type 1 (CB1) receptor blocker developed for the
treatment of high risk abdominal obesity.

Objectives: To review the results of the Rimonabant In Obesity (RIO) pro-
gramme, which included four Phase 3 studies, conducted in overweight/obese
subjects in order to investigate the drug effectiveness on body weight and
cardiometabolic risk factors.

Methods: A total of over 6,600 overweight/obese patients were random-
ized to receive either rimonabant 5 mg/day, rimonabant 20 mg/day or a
placebo for one or two years.

Results: Until now, results of published studies of the RIO programme
(RIO-Europe and RIO-Lipids) [1,2] are quite consistent and demonstrated that
rimonabant 20 mg is associated with a significant decrease in body weight
(p<0.001) as well as with a substantial mobilization of abdominal adipose
tissue as indicated by a marked reduction in waist circumference (p<0.001).
Both trials also reported significant increases in plasma HDL-cholesterol lev-
els (p<0.001) and a reduction in plasma triglyceride concentration (p<0.001)
as well as improvements in indices of plasma glucose-insulin homeostasis.
Furthermore, quantification of the proportion of patients meeting the NCEP-
ATP III criteria for the presence of the metabolic syndrome revealed that
such prevalence was reduced by half among patients treated with rimon-
abant (20 mg) in both trials (p<0.001). Moreover, body weight loss and
loss of abdominal fat were maintained over two years in the RIO-Europe
and RIO-North America trials. Additional analyses in the RIO-Lipids study
revealed that patients further benefited from rimonabant therapy (20 mg) with
marked improvements in their cardiometabolic risk markers profile including
an increase in LDL peak particle size (p<0.001) and a decrease in the pro-
portion of atherogenic small LDL particles (p=0.002), substantial reductions
in plasma insulin (p<0.001) and glucose (p<0.001) levels measured during
an oral glucose tolerance test and reduced CRP concentration (p=0.020), a
marker of inflammation. As abdominal obesity is a condition associated with
reduced plasma adiponectin concentrations, it has been suggested that such
low adiponectin levels could be partly responsible for the diabetogenic and
atherogenic metabolic risk profile observed among abdominally obese patients
with excess levels of intra-abdominal adipose tissue. In this regard, additional
analyses conducted among RIO-Lipids patients at baseline revealed that a low
adiponectin concentration was associated with evidence of insulin resistance,
inflammation and with an atherogenic dyslipidemia. Rimonabant 20 mg treat-
ment increased plasma adiponectin levels by 46.2% and to a significantly
greater extent than in the placebo group (p<0.001). Regression analyses
indicated that such an increase in adiponectin levels produced by rimonabant
was greater than what could be explained by the concomitant weight loss.
These results could contribute to explain the weight loss-independent effect
of rimonabant 20 mg on glycemic control observed among type 2 diabetic
patients studied in the RIO-Diabetes trial. Finally, the drug was well tolerated,
with any side effects shown to be mild and transient.

Conclusions: Rimonabant therapy could be useful for the management of
clustering cardiovascular disease risk factors in high-risk abdominally obese
patients with/without type 2 diabetes through its marked effects on both
abdominal adiposity and related cardiometabolic risk factors/markers.
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Mo-S6 NEW TECHNOLOGIES: PREDICTION OF
CORONARY EVENT RISK

Mo-S6:1 OVERVIEW OF VASCULAR IMAGING
TECHNOLOGIES IN ATHEROSCLEROSIS

J.J.P. Kastelein. Department of Vascular Medicine, Academic Medical Center,
University of Amsterdam, Amsterdam, The Netherlands

Objective: Novel treatment modalities for cardiovascular prevention are
emerging rapidly. Since it is virtually impossible to evaluate all these new
compounds in long-term trials using clinical end points, there is an urgent need
for validated surrogate markers of atherosclerosis to save both time and costs.
Over the last decade, the use of imaging markers has been widely introduced
into drug-development strategies. Here the most commonly used techniques
will be discussed.

Results: Whereas both testing of endothelial function, assessed as flow-
mediated dilation, and assessment of carotid intima-media thickness have been
shown to predict future cardiovascular events, predominantly intima-media
thickness has been used successfully as a surrogate marker in intervention
studies. More recently, standardization of intravascular ultrasound has also
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enabled reproducible assessment of coronary atheroma volume. Multislices
computed tomography and electron-beam computed tomography have proven
useful in providing quantitative information on plaque burden and coronary
calcium content, respectively. Although cardiovascular magnetic resonance
imaging (MRI) is improving continuously, additional technical improvements
will be mandatory before this technique can be implemented in multicenter
clinical studies.

Conclusions: The imaging modalities reviewed here all provide specific
information on either functionality or morphology of the vasculature. The
value of carotid intima-media thickness for cardiovascular risk prediction
has been studied most extensively. Whereas assessment of plaque burden
using intravascular ultrasound appears to be the most direct way to quantify
coronary changes, its predictive value for future cardiovascular events remains
to be established. Awaiting further technical improvements, MRI is expected
to provide the most valuable information for the evaluation of atherosclerosis
in the near future.
Funding: no funding applicable

Mo-S6:2 CAROTID INTIMA MEDIA THICKNESS (IMT) AND
IMT-PROGRESSION AS PREDICTORS OF VASCULAR
EVENTS IN A HIGH RISK EUROPEAN POPULATION:
“THE IMPROVE STUDY”

E. Tremoli, D. Baldassarre, on behalf of the IMPROVE Study Group.
Department of Pharmacological Sciences, University of Milan and Monzino
Cardiology Center, IRCCS, Milan Italy

The intima-media thickness (IMT) of extracranial carotid arteries, measured
by high-resolution B-mode ultrasound, has been widely used to investigate
the effects of conventional and non-conventional vascular risk factors as well
as its association with end-organ damage of high-risk patients. In view of its
correlation with coronary atherosclerosis carotid IMT has been proposed as an
useful surrogate atherosclerotic marker of other vascular regions. Studies have
supported its nature of surrogate marker showing that IMT is a good predictor
of new myocardial infarction. Generally, attempts to delay IMT-progression
using "anti-atherosclerotic" agents have provided encouraging results; a vari-
ety of drugs with different mechanism of action, have been shown, indeed,
to reduce C-IMT progression. In some studies the pharmacologically-induced
changes in C-IMT have been even associated with a concomitant reduction
of cardiovascular events, which further supports the concept that IMT can be
considered as a surrogate index of coronary atherosclerosis. No one of the
studies published so far has, however, been able to address, on a prospective
basis, whether IMT-progression, that is the end point of pharmacological
studies, may effectively predicts the occurrence of cardiovascular events. To
address these issues we designed “the IMPROVE study”, a currently on going
prospective multicenter, longitudinal, long-term, observational study funded
by the European Community. The major objective of the IMPROVE study is
to evaluate the association between IMT, IMT-progression and the rate of new
vascular events in an European population of patients at high risk of atheroscle-
rosis for the presence of at least three vascular risk factors. The design of
the study foresees also the evaluation of the effect of gene polymorphisms,
lipid peroxidation, socio-economic and psychological variables on the same
ultrasonic end points. In order to achieve the project objectives, 3711 patients
have been recruited in 7 European countries. The patient recruitment ended
in June 2005 and the final results are expected by the end of 2008. Patients,
in fact, had to be followed ultrasonically and clinically for 30 months and
clinical events have to be monitored up to 36 months. Data will be analysed
with conventional statistics and with innovative approaches based on artificial
neural networks. The study will be considered as positive if a difference of
at least 3% in the cumulative incidence of acute vascular events between the
lowest and the highest quintiles of IMT and, overall, of IMT-progression will
be detected. A summary of aims, design and baseline results of the study will
be presented.
Funding: European Project, IMPROVE QLG1-CT-2002-00896

Mo-S6:3 RELATION BETWEEN IVUS PLAQUE PROGRESSION
AND CARDIOVASCULAR RISK

C. von Birgelen, M. Hartmann. Department of Cardiology, Medisch Spectrum
Twente, Enschede, the Netherlands

Background and Objective: Intravascular ultrasound (IVUS) is an ideal tool
for the detection and quantitative analysis of coronary atherosclerosis. A few
years ago, we described in an IVUS study with ≥12 months follow-up a sig-
nificant linear relation between low-density lipoprotein cholesterol (LDL-C)

serum levels and plaque increase of left main coronary arteries (1). A LDL-C
value of 75 mg/dl was the threshold where regression analysis predicted,
on average, no plaque increase – or in other words: the transition from
progression to regression (1). Recently, our LDL-C threshold was essentially
confirmed in a large population by the prospective ASTEROID (A Study
to Evaluate the Effect of Rosuvastatin on Intravascular Ultrasound-Derived
Coronary Atheroma Burden) trial (2). Nowadays, IVUS is increasingly used
for the assessment of pharmacological interventions that aim at halting coro-
nary disease progression. However, data linking serial changes by IVUS with
clinical outcomes are very limited.

Methods: In the absence of a validated risk score for secondary prevention,
we compared 3 established risk scores for primary prevention – PROCAM,
SCORE, and Framingham – with plaque progression and lumen reduction
as assessed with serial IVUS (follow-up 18±9 months) in atherosclerotic
left main coronary arteries of 56 patients with established atherosclerosis.
Cardiovascular events (myocardial infarction, unstable angina, and coronary
revascularization procedures) were tracked (3). Patients were treated by usual
care, including statins in the vast majority.

Results: For all 3 risk algorithms, patients at highest estimated risk of
events showed greater plaque progression than patients at lowest risk (P<0.05
to <0.01). There were positive linear relationships between the risk of clin-
ical events and plaque progression (r=0.41 to 0.60; P<0.002 to <0.0001).
This translated into a greater decrease in lumen area with increasing risk
(P<0.05, PROCAM and SCORE). Risk prediction using the PROCAM algo-
rithm showed the strongest relation with serial IVUS measurements. During
follow-up, 32% of the patients suffered from adverse cardiovascular events. In
these patients, we found significantly more plaque progression than in patients
without events (P<0.001) (3).

Conclusions: Patients at the highest estimated risk of clinical events (as
derived from all 3 established risk scores) showed the greatest plaque progres-
sion. In addition, patients with greater plaque progression showed significantly
more actual cardiovascular events during follow-up. The results of our ob-
servational IVUS study suggest that patients with IVUS plaque progression
have an increased cardiovascular risk, which underlines the value of using
serial IVUS parameters as endpoints in pharmacological interventions trials.
Nevertheless, future prospective trials are required to definitively answer the
question, whether IVUS changes may be extrapolated into significant clinical
benefit and – in the end – a reduction of cardiovascular mortality.
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Mo-S6:4 THE PLACE FOR VASCULAR IMAGING DATA IN THE
EVIDENCE PACKAGE FOR NEW DRUGS FOR
ATHEROSCLEROSIS: REGULATORY PRINCIPLES

D.G. Orloff. Medpace, Inc., Cincinnati, OH, USA

Summary: Advances in medical technology in the form of laboratory tests
and diagnostic imaging have been a boon to patients since the advent of
beside laboratory diagnosis. The use of biomarkers in diagnosis, treatment,
and follow up of human disease is now an essential and fixed aspect of
virtually all areas of medical practice. Additionally, whether soluble markers
or imaging techniques, biomarker studies are routine in clinical investigation
of new drugs in such basic areas as proof of concept, dose-finding, and safety
assessment, in contexts readily acceptable to regulators. The use of biomarkers
and surrogates in lieu of clinical endpoints in definitive assessments of drug
efficacy has long given U.S. regulators pause, based on precedents in which the
choice of biomarker was, in retrospect, misdirected. In this light, any approach
to the integration of biomarkers and vascular imaging in the development of
new drugs for atherosclerosis must be based in a detailed understanding of the
disease process itself, from its molecular pathophysiology to its pathological
and clinical natural history. Furthermore, the use of these modalities must
be driven by precise a priori hypotheses regarding assayable effects of a
new intervention based on the agent’s pharmacology and overall mechanism
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of action. Finally, the validity of a given disease assessment method as a
predictor of clinical risk, whether point-in-time or change-over-time, must be
established in advance, for example, through epidemiologic or observational
cohort studies, or in interventional studies of agents whose clinical impact is
well characterized. In sum, the choice(s) of biomarkers and imaging methods
used in adequate and well-controlled studies of new agents for atherosclerosis
should enable a directed assessment of relevant perturbations of disease
natural history at multiple points in the pathogenetic pathway. As part of the
overall development program, such studies should be directed, a priori, at
the generation of a weight of evidence of benefits based on apparent salutary
molecular, biochemical, cellular, and vascular anatomic effects, permitting
reasonable inference of real clinical benefits, assuming both acceptable overall
safety and eventual formal clinical endpoint studies to quantify such benefits.
Funding: None

Mo-S6:5 ARTERIAL INTIMA-MEDIA THICKNESS AS A
SURROGATE MARKER FOR ATHEROSCLEROSIS –
REGULATORY PERSPECTIVE IN EU

J.T. Salonen. Oy Jurilab Ltd, Kuopio, Finland

Phase III and IV clinical trials testing the effects of new therapies on cardio-
vascular events such as acute myocardial infarction (AMI) and stroke require
the participation of thousands of subjects for 5-10 years. As this makes drug
development very slow and expensive, surrogate outcomes are being used
to replace events as endpoints. These include extra-arterial and intra-arterial
ultrasonographic imaging, contrast media angiography and the assessment
of arterial calcifications by either ultra-fast CT or NMRI. As the exterior
ultrasound imaging does not require either large investment or angiogram
laboratory and is safe, it has become the method of choice in both clinical
trials and epidemiologic studies.

Epidemiologic cohort studies have established the predictive validity of
both ultrasonographically assessed atherosclerotic severity and the carotid
intima-media thickness (C-IMT) regarding both AMI, stroke and cardiovas-
cular death. We were the first to apply IMT imaging in a population study and
provided the first evidence of the association of IMT with both prevalent CHD
and incident AMIs [1]. We also showed as the first that common carotid IMT
has the same risk factors than coronary disease [2] and among the first that
lipid modification affects C-IMT [3].

The regulatory bodies are beginning to accept C-IMT as an intermediate
outcome for drug trials. The EMEA stated recently in the “Note for Guidance
on Clinical Investigation of Medicinal Products in the Treatment of Lipid
Disorders” that “although target organ damage of heart, brain, kidneys, and,
in particular, in blood vessels is presumably and plausibly associated with
morbidity and mortality, the prognostic value of these drug effects with regard
to morbidity and mortality remains to be established; this holds particularly
true for changes in intimal media thickness (IMT) and plaque stability. For
the time being, the effect of a particular drug (or combination of drugs)
on the arteriosclerotic burden on a particular site cannot be considered as a
valid surrogate for cardiovascular morbidity and mortality. Therefore, these
endpoints can be particularly valuable for the scientific community as they
may bring information on how the medications act and can have clinical
protective effects. As more becomes known, such studies may substitute
clinical studies using hard clinical endpoints in selected subgroups.” (London,
29 July 2004, CPMP/EWP/3020/03). Thus EMEA is not yet accepting IMT as
a primary endpoint, but requires additional evidence. This evidence is likely
to become available after the completion of large multi-centre epidemiologic
studies testing the prediction of cardiovascular events by common carotid
IMT, such the “IMPROVE”.

The use of C-IMT as an outcome will make the development and testing of
novel cardiovascular therapies, such as drugs, functional food ingredients and
gene therapies less time consuming and costly and will that way contribute to
a better and less expensive care for the patients and increased efficacy of the
health care systems.
References
[1] Salonen JT, Salonen R. Ultrasonographically assessed carotid morphology

and the risk of coronary heart disease. Arterioscler Thromb 1991; 11:
1245-1249.

[2] Salonen R, Seppänen K, Rauramaa R, Salonen JT. Prevalence of carotid
atherosclerosis and serum cholesterol levels in Eastern Finland. Arte-
rioscler 1988; 8: 788-792.

[3] Salonen R, et al. Kuopio Atherosclerosis Prevention Study (KAPS): A
population-based primary preventive trial of the effect of LDL lowering
on atherosclerotic progression in carotid and femoral arteries. Circulation
1995; 92:1758-1764.
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(www.jurilab.com).

Mo-S7 HELPING TO SET A NEW STANDARD IN
CHOLESTEROL MANAGEMENT: TREATING 2 SOURCES

OF CHOLESTEROL

Mo-S7:1 THE CARDIOVASCULAR BENEFITS OF INTENSIVE
LIPID LOWERING EFFICACY

C. Cortese. Department of Internal Medicine, University of Rome “Tor
Vergata”, Rome, Italy

Cardiovascular diseases are the principal causes of mortality in middle-aged
and in older people in most European countries and in the US. Atherosclerosis
is considered the most frequent cause of CHD, and epidemiological, clinical,
genetic and experimental studies indicate that high serum levels of cholesterol
are associated with atherosclerosis and an increased risk of CHD. Large
primary and secondary prevention trials have shown marked reductions in
coronary events, total mortality and CHD mortality as a consequence of
long-term lowering of serum total cholesterol and low-density lipoprotein
cholesterol (LDL-C) concentrations with the help of pharmacotherapy by
using various statins and also across different modes, including diet, nicotinic
acid and fibrates. Although there is some variation between the trials in
the results of the population subgroups, considering the results across all
trials, it now seems true that statins produce similar relative risk reduction
across a wide variety of patient types and clinical presentations The Heart
Protection Study (HPS) observed benefit of a statin compared with placebo
in all patients regardless of baseline LDL-C level, even in patients with an
LDL-C level of less than 100 mg/dL. From this and other interventional
studies it would appear that a positive relationship between CHD risk and
blood cholesterol concentrations extends well below the range seen in many
developed populations, without any definite threshold below which a lower
cholesterol concentration is not associated with lower risk. Direct testing of
varying degrees of LDL-C lowering has now been carried out in at least 4
large trials with clinical outcomes involving nearly 30.000 patients. In the
Pravastatin or Atorvastatin Evaluation and Infection Treatment–Thrombolysis
in Myocardial Infarction (PROVE IT–TIMI 22) trial a dose of pravastatin 40
mg/d able to achieve a median LDL-C level of 95 mg/dL, was compared with
a more intensive strategy using high-dose 80 mg/d atorvastatin that achieved a
median LDL-C level of 62 mg/dL. The trial results demonstrated a statistically
significant benefit of the more intensive statin treatment, with a 16% reduction
in the risk of death and major cardiovascular events. The A to Z trial, which
compared a standard regimen of Simvastatin 20 mg/d in the post-infaction
period with an intensive 80 mg/d dose showed a similar trend toward benefit.
The Treating to New Targets (TNT) trial had a highly significant reduction in
events and expanded the benefit of more intensive statin therapy to patients
with stable coronary artery disease. There were reductions in cardiovascu-
lar death, MI, need for revascularization, and stroke with use of high-dose
vs standard-dose atorvastatin.Nevertheless concerns were raised regarding a
nonsignificant difference in noncardiovascular death. The findings from the
IDEAL study,in which atorvastatin, 80 mg/d was compared with simvastatin
20 to 40 mg/d, are confirmatory of the current pool of evidence. The intensive
statin treatment achieved a 23-mg/dL lower LDL-C level and led to an 11%
trend in reduction in the primary end point which barely failed to reach
statistical significance. All these results are in line with the therapeutic options
suggested in a recently published update of the NCEP guidelines, that indicate
an LDL goal of less than 70 mg/dl in high-risk patients. Cholesterol is an
essential component of the cell membrane and a precursor for bile acid and
steroid hormone synthesis. Therefore concern might be raised on how safe a
lower than average cholesterol level may be. Epidemiologic studies show that
people with naturally low LDL levels are associated with improved longevity.
Furthermore subjects with heterozygous hypobetalipoproteinemia have total
cholesterol levels as low as 90 mg/dl due to a marked reduction of LDL
cholesterol. This condition is also associated with longevity presumably due
to the absence of atherosclerosis. The cumulative experience shows impres-
sive cardiovascular benefits that are directly proportional to LDL lowering
with no increase in adverse events such as malignancy or non-cardiovascular
mortality. However, today only one in three CHD patients is at or below the
current LDL goals. High-efficacy statins are more effective in reaching goals
especially when combined with diet and agents, such as ezitimibe or niacin.
Treatment strategies, based on the combination of hypolipidemic agents which
act through a different and synergistic mechanism of action may facilitate to
achieve the LDL goal of 50 to 70 mg/dl in most high-risk patients.

XIV International Symposium on Atherosclerosis, Rome, Italy, June 18–22, 2006



Monday, June 19, 2006: Sponsored Symposium
44 Mo-S7 Helping to set a new standard in cholesterol management: treating 2 sources of cholesterol

References
[1] Cholesterol Treatment Trialist (CTT) Collaborators. Efficacy and safety of

cholesterol-lowering treatment: prospective meta-analysis of data from 90
056 participants in 14 randomized trials of statins. Lancet. 366; 1267-78

Mo-S7:2 CLINICAL REALITY AND THE TREATMENT GAP

D.A. Wood. Cardiovascular Medicine, National Heart and Lung Institute,
Imperial College London, UK

The Joint European Societies guidance on prevention of cardiovascular dis-
ease (CVD) in clinical practice recommends a common approach to lifestyle
and risk factor intervention for patients with established atherosclerotic CVD
and high risk persons in the population. This is based on the concept of
total risk assessment and management, first advocated in the Joint European
recommendations on coronary prevention in 1994.

The most recent report by the Joint European Societies published in
2003 now addresses cardiovascular disease as a whole. The clinical priorities
are (1) patients with established atherosclerotic disease; (2) asymptomatic
individuals who are at high risk of developing atherosclerotic disease because
of (i) multiple risk factors resulting in a ten year risk of > 5% now (or if
extrapolated to age 60) for developing a fatal CVD event (ii) markedly raised
levels of single risk factors (iii) diabetes mellitus; and (3) close relatives of
patients with early onset atherosclerotic disease and asymptomatic individuals
at particularly high risk. A new model for total risk estimation called SCORE
(Systematic Coronary Risk Estimation), based on European populations, is
recommended and can be adapted to correspond with national CVD mortality
in any European country. The risk threshold for more intensive lifestyle
intervention and, where appropriate, the use of drug therapies is now defined as
≥ 5% fatal CVD risk over 10 years. The risk factor goals are to stop smoking,
make healthy food choices and be physically active and the BMI goal of <
25 kg/m2 remains the same. The blood pressure goal is still < 140/90 mmHg
(and < 130/80 mmHg in diabetes). The general lipid goal is a total cholesterol
< 5.0 mmol/l (190 mg/dl) and LDL cholesterol < 3.0 mmol/l (115 mg/dl) but
for patients with established atherosclerotic disease, asymptomatic individuals
with a high CVD risk (fatal CVD > 5% over 10 years) and for patients with
diabetes the new lipid treatment goals are a total cholesterol < 4.5 mmol/l (175
mg/dl) and an LDL cholesterol < 2.5 mmol/l (100 mg/dl). The appropriate
use of all classes of cardio-protective drug therapies is also recommended.

European studies of clinical practice such as EUROASPIRE and REALITY
show a large gap between the professional standards set by guidelines and
everyday clinical practice. The European challenge in CVD prevention is to
encourage physicians to target all patient priority groups and to manage all
their risk factors to goal.
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Mo-S7:3 CRITICAL ROLE OF THE INTESTINAL ABSORPTION
IN CHOLESTEROL MANAGEMENT

A.L. Catapano. Professor of Pharmacology, Department of Pharmacological
Sciences, University of Milan, Italy

Hypercholesterolemia plays a key role in the development and progression of
atherosclerosis and is a proven risk factor for coronary heart disease (CHD).
Therapeutic interventions to lower cholesterol levels both in primary and
secondary prevention trials show a clear reduction in the incidence of CHD
and stroke.

Although widely used in lipid lowering therapy, HMG CoA reductase
inhibitors (statins) even when administered at high doses are frequently insuf-

ficient to achieve guideline-recommended LDL-C goals for many patients with
hypercholesterolemia in every day clinical practice. Statins act by inhibiting
cholesterol synthesis in the liver thus reducing the input from the liver to the
blood steam and increasing the expression of LDL receptors in the liver. The
contribution of intestinal absorption to the overall balance of cholesterol in
the human body although considered of importance very often is related to
the concept that dietary cholesterol is the main source of cholesterol available
for absorption in the intestine. In reality more than 70% of cholesterol in the
intestine is of endogenous origin, and is carried by the bile. The possibility
of specifically reducing cholesterol absorption with Ezetimibe offers a new
way of interfering with cholesterol balance in the human body thus setting the
stage for the association of drugs with a different mechanism of action such
as Ezetimibe and Statins providing a greater reduction of LDL cholesterol
in patients with a further significant reduction of their global cardiovascular
risk.

Mo-S7:4 CHOLESTEROL MANAGEMENT THROUGH
TARGETED PATHWAYS

D. Harats. The institute of Lipids and Atherosclerosis Research, The Sheba
Medical Center, Tel Aviv University, Tel Aviv, Israel

It is clear that with the vast number of clinical cardiovascular outcomes trials
over the past few years (PROVE-IT, 4 S, TNT, A to Z and others), there has
been a demonstration that reducing LDL-cholesterol with statin monotherapy
very effectively reduces cardiovascular morbidity and mortality.

These studies confirm the direct relationship between LDL-C reduction and
the decrease in cardiovascular risk. The data from these recent trials support
the approach of intensive lipid lowering of LDL-C below current target of 100
mg/dL for the patients at risk (i.e., CHD and/or Diabetics) may be associated
with reducing progression of atherosclerosis.

These new data lead to revision of the NCEP-ATP III guidelines with the
recommendation of a more aggressive optional LDL-C goal below 70 mg/dL
for very high-risk patients.

Despite this new treatment guidance, many patients do not reach their
LDL-C goals on statin therapy, even when administered at high doses. This
treatment gap is especially evident in high-risk patients with CHD.

Therefore there is a need for a new approach to manage the limitations of
statin monotherapy (titration because of the ‘rule of 6’ or the risk seen with
the potential for increased side effects at higher doses).

Ezetimibe, a cholesterol absorption inhibitor, has a complementary mech-
anism of action to statins. The inhibition of two sources of cholesterol via
absorption in the intestine and synthesis in the liver is a unique approach to
cholesterol management. The co-administration of ezetimibe to ongoing statin
therapy in large and various populations of patients who were above their
NCEP ATP III LDL-C goals resulted in significant additional reductions in
LDL-C and significant improvements in goal attainment.

In the VYVA trial, the efficacy and safety of ezetimibe/simvastatin in
a single tablet has been compared to atorvastatin (A) monotherapy in a
large population of 1902 patients randomised to 8 arms. At each milligram-
equivalent statin dose, ezetimibe/simvastatin was superior to atorvastatin in
reducing LDL-C and reaching goals, with similar tolerability. Moreover, eze-
timibe/simvastatin provided greater efficacy to atorvastatin in improvements
in the other lipid parameters. A favorable safety and tolerability profile of
ezetimibe with a statin (or ezetimibe/simvastatin in a single tablet) is seen
since it is comparable to a statin alone.

In summary, I will be sharing data to show the effectiveness and reliable
therapeutic option for the treatment of primary hypercholesterolemia in a
wide variety of patients with ezetimibe/simvastatin single tablet (or ezetimibe
together with a statin) helps to create a new standard in LDL-C reduction and
goal attainment.

Mo-S7:5 CARDIOVASCULAR OUTCOMES STUDIES TO SEAS
THE FUTURE

T.R. Pedersen. Centre for Preventive Medicine, Ullevål University Hospital,
Oslo, Norway

During the last decade medical practice to prevent CHD has changed dramat-
ically as a consequence of results of clinical trials. The safety of cholesterol
lowering is now well established. Still, a discrepancy exists between the
scientific knowledge and clinical practice. Clinicians firstly need to translate
the knowledge into routine practice. Secondly, firm evidence need to be
established about the benefit of lipid intervention in areas that have been
insufficiently explored. The effect of aggressive lowering of LDL-cholesterol
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(LDL-C) has been shown to effectively reduce atherosclerosis and cardiovas-
cular events in a broad array of patients, but there are still conditions and
patient populations where such therapy has been poorly documented. Ezetim-
ibe in co-administration with a statin has emerged as an attractive combination
therapy to reduce LDL-C effectively, and an active cardiovascular clinical
study program is ongoing.

The Study of Heart and Renal Protection (SHARP) aims at demonstrating
the efficacy on reducing major vascular events of such combination therapy in
patients with chronic kidney disease (creatinine ≥ 130μmol/L in women or ≥
150μmol/L in men) or receiving dialysis. The study will include 9000 patients
across the world to be randomized to ezetimibe 10 mg + simvastatin 20 mg or
placebo, to be followed for about 4 years.

The Ezetimibe and Simvastatin in Hypercholesterolemia Enhances
Atherosclerosis Regression (ENHANCE) study will compare the effect on
change in carotid artery intima media thickness of ezetimibe 10 mg + simvas-
tatin 80 mg with simvastatin 80 mg alone. Results are expected to be presented
later this year.

LDL-C has been identified as an important risk factor for the degenerative
type of aortic valve stenosis along with age, male sex, triglycerides and low
HDL-cholesterol as well as diabetes, hypertension and smoking. An “early
lesion” of the aortic valve leaflets has a lot in common with the early lesion
in atherosclerotic plaques. We therefore designed a clinical trial with the
main objective to determine whether aggressive lowering of LDL-C with the
combination of simvastatin 40 mg and ezetimibe 10 mg daily will slow down
the progression of disease in patients with asymptomatic aortic valve stenosis
and without signs or symptoms of atherosclerotic disease. The Simvastatin
+ Ezetimibe in Aortic Stenosis (SEAS) study is an international multicentre,
randomized, placebo-controlled double-blind clinical study in 1873 patients
with moderate aortic valve stenosis. The main endpoint is cardiac death or
aortic valve replacement or major cardiovascular events. The patients are
followed with annual echocardiographic examinations. Results are expected
in 2008.

The IMProved Reduction of Outcomes: Vytorin Efficacy International
Trial (IMPROVE IT) is a randomized double-blind comparison of simvastatin
40 mg vs. ezetimibe 10 mg + simvastatin 40 mg daily in patients with acute
coronary syndrome and relatively low levels of LDL-cholesterol. The study
will involve approximately 10,000 subjects followed for 2 years with death
and major cardiovascular events as the primary endpoint.

These trials are expected to define the future role of combination therapy
with ezetimibe and simvastatin in the future management of CVD.
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P1 EPIDEMIOLOGY OF CARDIOVASCULAR
DISEASE

Mo-P1:1 ASSESSMENT OF CORONARY HEART DISEASE RISK
IN THE MIDDLE EAST AREA: DO WE NEED TO
MODIFY THE EXISTED RISK CHARTS

N. Sarrafzadegan, A. Tavassoli. Isfahan Cardiovascular Research Center,
Isfahan, Iran

Objectives: Whether the existed risk prediction charts for coronary heart
disease (CHD) fit the Middle Eastern population or not.

Methods: Studies in populations of the Middle East area showed slight
different relative and attributable risk for major risk factors. One of these
studies is a cohort of almost seven thousand Iranian men and women aged
≥35 years who are followed up for ten years in Isfahan Healthy Heart Program
in Iran. In the baseline study that was done in the year 2000, many physi-
cal and biochemical measurements including (total, LDL, HDL), cholesterol
triglecrides, apo B/A, Diabetes, systolic and diastolic blood pressure, Waist
circumference, Waist/Hip ratio, BMI, etc were done. The main outcomes are
fatal and non-fatal myocardial infarctions and strokes as well as sudden death.
The two, four, six and ten years relative risks of these risk factors will be
determined.

Results: Higher triglyceride and low HDL cholesterol levels, the metabolic
syndrome are more prevalent and have higher relative risk than high total
and LDL cholesterol. Elevated LDL cholesterol as levels >75th percentile
of the population is less common than high TG or low HDL-C even in
patients with coronary heart disease. Abdominal obesity is more prevalent
specificly in women and waist circumference had higher relative risk than
BMI. Gender-based differences are different from western countries as well.
The results of this and other ongoing longitudinal studies in the region will
determine the relative risk of each or the combination of risk factors.

Conclusion: We conclude that there is major need to reconsider the existed
risk assessment score sheets and guidelines based on new information obtained
from this part of the world.

Mo-P1:2 CORONARY RISK ASSESSMENT IN SPANISH
POPULATION ACCORDING WITH POBLATIONAL
DATA: DORICA’S RISK CHARTERS

J. Millan1, J. Aranceta2,3 , M. Foz2, B. Gil4, E. Jover1, T. Mantilla1 ,
S. Monereo5, B. Moreno2,5 . 1Sociedad Española de Arteriosclerosis, Spain;
2Sociedad Española para El Estudio de la Obesidad, Spain; 3Sociedad
Española de Nutrición Comunitaria, Spain; 4Sociedad Española de Medicina
Interna, Spain; 5Sociedad Española de Endocrinología y Nutrición, Spain

Introduction: The Multi-scientific Spanish Working Group of Obesity, have
done the DORICA Study (Dislipemia, Obesidad y RIesgo CArdiovascular).
DORICA Study was carried out with data of observational transversal epi-
demiological studies in Spain. That studies in adult population (25 to 60 years)
with a total population of 14.616 individuals

Objectives: 1) To know the prevalence of cardiovascular risk factors, 2)
To calculate the risk fraction related with every one of risk factors, and 3) To
stablish a quantitative/qualitative model

Methodology: 1) Estimation of prevalence of cardiovascular risk factors,
2) Estimation of risk fraction related with every risk factor, 3) Data analysis
were adjusted by censal data of 1991 actualized in 1998.

Global Cardiovascular Risk: By considering relative risk for coronary
heart disease estimated in Framinghan Study and the prevalence of cardio-
vascular risk factors in DORICA Study, the risk associated with arterial
hypertension was 18,7% men and 16,5% in women. Risk fraction related with
hypercholesterolemia was 15,7% for men and 12,7% in women. Risk fraction
that could be related with smoking in men was 13,1%. Risk fraction related
with obesity is 4% for men and 5% for women.

Coronary Risk Charters: It was possible to calculate the global coronary
risk. So, we have designed these Coronary Risk Charters for men and women,
with or without diabetes, to use in primary prevention. These charters in-
cluded the following data: age and gender, smoking, total cholesterol, systolic

and diastolic blood pressure, and a corrective factor related with cHDL
concentrations.

Mo-P1:3 YOUNG ASIMPTOMATIC SUBJECT IN PREVENTIVE
CARDIOLOGY

C.A. Sarau1, S. Mancas1, D.M. Duda-Seiman1, G. Mihalas2,
St.I. Dragulescu1 , L. Noveanu2, L. Barbu1, G. Ciorica1, A. Avram1,
L. David1. 1Institute of Cardiovascular Diseases-Cardiac Rehabilitation
Clinic, Timisoara, Romania; 2University of Medicine and Pharmacy Victor
Babes, Timisoara, Romania

Objective: Evidence-based medicine defines atherotrombotic cardiovascular
(CV) relative risk by the analyzed risk factors (RF). Our purpose was to asses
CV risk in young asymptomatic subjects, and to elaborate an object centered
informatic model in order to stratify CV risk.

Method: We used the questionnaire method to identify and quantify
CV risk factors in young asymptomatic population. We created a database
regarding (a) CV-RF prevalence in the studied population; (b) risk group
delimitation. We proposed an object centered informatic model for the strati-
fication of CV risk. Statistical analysis: lot percent, mean ± SD, multiliniar
regression.

Results: Studied group: 585 subjects, average age = 20±2.24 yrs., mainly
women (72.47%), major RF prevalence 34.18%. The assessment of CV risk
by analyzed RF reveals an incidence of 7.69% for high and very high score,
65.8% for low risk. The target of our primary prevention program is repre-
sented by individuals at medium, high and very high vascular risk. We propose
an informatic model for individual tailoring of the program which allows the
identification of risk categories, and the follow up of the implemented primary
prevention strategies in risk categories.

Conclusions: (1)Primary prevention of atherotrombotic CV disease among
young asymptomatic subjects is compulsory because of the high prevalence
of CV RF. (2)The screening of analyzed RF reveals that 1/3 of analyzed
young asymptomatic presents vascular risk. (3)The proposed model assures
the evaluation accuracy for young individuals with vascular risk and confers
the possibility of correcting through lifestyle interventions.

Mo-P1:4 RISK FOR CARDIOVASCULAR EVENTS IN A LOCAL
POPULATION OF DIABETIC PATIENTS

E. Pellegrini 1, M. Maurantonio1 , R. D’Amico1, B. Madeo2, I.M. Giannico1,
D. Ganazzi1 , L. Carulli1 , P. Loria1, M. Bertolotti1 , N. Carulli1 . 1Università
di Modena e Reggio Emilia, Modena, Italy; 2Azienda Usl, Modena, Italy

Diabetes mellitus (DM) is a major risk factor for cardiovascular (CV) events.
Many algorithms have been devised to assess CV risk, some of which specific
for diabetics. Most of them, however, are based on data which can hardly
be extrapolated to Mediterranean countries. AIM of the present study was to
analyze CV risk and the incidence of CV events in a local cohort of patients
with type 2 DM.

Methods: Clinical charts of two Diabetes Clinics of Modena in the period
1991-1994 were analyzed. Patients aged 35-65 with type 2 DM and no history
of CV disease were eligible. Global CV risk was computed according to Fram-
ingham, RISCARD, Progetto Cuore and UKPDS algorithms and compared
with the actual rate of CV events over the following 10 years.

Results: 774 patients were screened; 473 of them (61.1%) were eligible on
the basis of predefined criteria and completeness of data. In such population
an absolute 10-yr risk rate of 10.8% was observed. When comparing the
estimated risk rate according to the different functions, a high degree of
variability was present; Italian algorithms were more consistent with the
observed data even if only 31% of patients with CV events had a risk > 20%
at initial observation.

Conclusions: Estimation of CV risk is largely dependent on the algorithm
adopted and on the baseline risk of the reference cohort. Functions designed
for a specific population should be adopted. The overall performance of such
functions is however low. The algorithm derived from the present study will
be utilized for a prospective evaluation of CV risk in our local cohort.
Funding: Supported by COFIN-PRIN grant 2004 067491.
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Mo-P1:5 RISK FACTORS ANALYSIS BY INDUCTIVE MACHINE
LEARNING IN CORONARY HEART DISEASE
PATIENTS

G. Krstacic 1, A. Krstacic2, D. Gamberger3, M. Jembrek-Gostovic1 .
1Institute for Cardiovascular Diseases and Rehabilitation, Zagreb, Croatia;
2University Hospital of Traumatology, Zagreb, Croatia; 3Institute Rudjer
Boskovic, Zagreb, Croatia

Objective: Presenting the results of intelligent data analysis based on induc-
tive machine learning by logic minimization (ILLM) approach of the coronary
heart disease (CHD) data collected in regular medical practice.

Methods: The data describe 500 patients with CHD who entered Institute
for Cardiovascular Diseases and Rehabilitation. The descriptor set includes
anamnestic data, laboratory test results, the resting and 24-hours ECG data,
exercise ECG data and echocardiography data. ILLM is a minimization
process based, two class, propositional, rules generating inductive system.

Results: Complex analysis of the data set shows that some of the descrip-
tors are more significant than the others. The rule for the complete descriptor
domain induced by ILLM for the default positive class was: (hs-C-reactive
protein > 3.7 mg/L), (acidum uricum > 412 mol/L) (sistolic hypertension >
151mmHg). The rule proves to be correct for all patients with CHD and wrong
for any of the healthy subjects. Rules for the reduced descriptor domain except
hs-CRP and and acidum uricum were: (Age > 61 years) (total cholesterol >

6.29 mmol/L) (diastolic hypertension > 92 mmHg) (positive smoking), and
second rule was (glucose 7.1 mmol/L) (fibrinogen > 5.1 mmol/L) (positive
family history).

Conclusions: The performed experiments generally verify the existing
medical risk factors knowledge in patients with coronary heart disease, and
demonstrate how the synergy of medical and machine learning expertise helps
in the inference of a new knowledge.
Funding: This work was supported by grants from the Croatian Ministry of
Science and Technology.

Mo-P1:6 LIFE-STYLE, PHARMACOLOGICAL AND
MAXIMIZING COMPLIANCE INTERVENTIONS TO
REDUCE HYPERTENSION AND DYSLIPIDEMIA IN
THE LONG-TERM

R. Volpe1, J. Pille2. 1The Italian National Council of Research (CNR), Rome,
Italy; 2The Medical Service of The Food and Agriculture Organization (FAO)
of United Nations, Rome, Italy

The World Health Organization underlines the importance of health promotion
in the workplace. The FAO Medical Service of Rome, in collaboration with
the CNR, prepared a programme for the diagnosis and prevention of coronary
heart disease (CHD) for its multinational staff working in the Rome based UN
Agencies (FAO, IFAD and WFP).

The study targeted males (M) >45 years of age and females (F) >50 years
of age (<50 if in premature menopause), with 471 staff members participating
(267 M and 204 F). The prevalence of risk factors was high above all for
hypertension (M 38%, F 25%) and dyslipidemia (M 33%, F 25%). The
calculated CHD risk level in 10 years (using a computerized programme based
on data from the Framingham Heart Study) was overall mild-moderate in M
and low-mild in F.

Intervention has been offered to those with a high risk profile (risk level
>20% in 10 years) or with multiple risk factors and is based on promoting a
healthier diet and on practising a physical activity and, where required, phar-
macological treatment (2nd level). In addition, maximizing compliance (for
instance, educating patients on the risk factors, encouraging lifestyle changes,
maintaining contact with patients, adjusting therapy to prevent or minimize
adverse effects, changing unsuccessful therapy) has been an important part of
the therapy. This complete intervention resulted in a good control of the major
risk factors: at 2 years of follow-up, 77% of hypertensive patients and 72% of
dyslipidemic patients achieved normalization.

Mo-P1:8 EVALUATION OF CHOLESTEROL LEVELS AND
PREDICTORS OF GOAL ACHIEVEMENT IN A
HYPERCHOLESTEROLEMIC POPULATION

P. Deambrosis1, C. Saramin1, G. Terrazzani1 , L. Scaldaferri 2, M. Orrasch3,
G. Bader4, A. Chinellato1 , P. Giusti5. 1Pharmaceutical Service LHA 9,
Treviso, Italy; 2I Medicine LHA 9, Treviso, Italy; 3Antidiabetic Unit LHA 9,
Treviso, Italy; 4Outcome Research, Pfizer, Roma, Italy; 5Pharmacological
Dept University, Padova, Italy

Objective: To analyse the use of statins and to evaluate the predictors of
goal achievement, dependent variable a value of cholesterol level (CL) <200
mg/dl, after three month of therapy with these drugs.

Design and Setting: A retrospective cohort study of statin utilization in
Local Health Authority (LHA) n 9, Treviso between 1994-2003.

Methods: Demographic, laboratory and pharmaceutical data were re-
trieved from databases of LHA n 9, Treviso. Patients were defined high
or poor adherent if they received more the 80 and 50% of the prescribed
therapy, respectively. Serums CL were measured three months before the first
prescription of statin, at the moment of the prescription, and three months
later.

Results: 4660 patients were enrolled. Diet (3 months) did not produce
any significant decrease in CL. Statistical analysis evidence a major reduction
of CL in high adherent group: after three month of therapy a reduction
(p<0.001) of 24 and 34% of CL and LDL level, respectively were obtained.
Poor adherent subjects had fewer, albeit significant (p<0.001), benefits on CL
and LDL reduction: -14% and -17%, respectively.

The predictors of goal achievement were evaluated using a multiple bi-
nomial logistic model. The dependent variable was the goal achievement
(CL after three months of therapy under 200mg/dl) and the independent
variables were age, gender, statins, basal cholesterol, compliance and year of
prescription. All of these variables were related to the outcome. The logistic
model suggests that patients more prone to achieve stable CL under 200 mg/dl
are older, male and more adherent to the therapeutic program.

Conclusion: The therapy of hypercholesterolemic patients needs to be
improved making aware both patients and physicians on the importance of the
use of statins for the long term reduction of CL.

Mo-P1:9 IMPACT OF APOE, APOA5 AND CETP
POLYMORPHISM ON PLASMA LIPID
CONCENTRATIONS AND RESPONSE TO A
MEDITERRANEAN DIET IN THE PREDIMED STUDY

F. Frances1, P. Carrasco1, J.V. Sorli1, C. Ortega1, O. Portoles1,
M.M. Rubio1, E.M. Sanchis1, E. Godoy1, V. Pascual2, D. Corella1.
1Department of Preventive Medicine, Valencia University, Valencia, Spain;
2Primary Health Care Center, Castellon, Spain

Objective: To estimate the impact APOE, APOA5, and CETP polymorphisms
on plasma lipids at baseline and as modulators of the dietary response.

Methods: The PREDIMED (PREvencion con DIeta MEditerranea) Study
is a large multi-center, randomized trial aimed at assessing the effects of the
Mediterranean Diet (Med-diet) on cardiovascular primary prevention. High-
risk subjects were randomly assigned to three intervention groups: Med-diet
with virgin olive oil; Med-diet with nuts and control (low-fat diet) group. We
present baseline data corresponding to 650 subjects recruited in one of the
field Centers (Valencia, Spain) as well as the results of a short-term (3 months)
trial, including the first 150 patients. Biochemical, lifestyle and genetic
data were obtained. Common APOE, -1131T>C, S19W and CETP-TaqIB
polymorphisms were analyzed.

Results: At baseline, APOE and CETP polymorphisms had a great impact
on lipids. Crude mean comparison revealed highly statistically significant
differences (P<0.001) between E2, E3 and E4 subjects for LDL-C. These
differences remained statistically significant after adjustment for confounders.
The CETP-TaqIB polymorphism was associated with plasma HDL-C concen-
trations (P<0.001). However, the APOA5 polymorphisms were not associated
with higher plasma TG concentrations, suggesting dietary modulations. When
the interaction of these polymorphisms in determining changes on plasma
lipids was tested, no significant results were obtained.

Conclusions: APOE, CETP and APOA5 polymorphisms did not modulate
changes on plasma lipids after dietary intervention with Me-Diet.
Funding: PI04/2239
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Mo-P1:12 SERUM C-REACTIVE PROTEIN AND ITS RELATION
TO CARDIOVASCULAR RISK FACTORS AND
ADIPOCYTOKINES IN JAPANESE CHILDREN

T. Ohta1, T. Yoshida1, T. Shimabukuro1, T. Kaneshi1, K. Takada2.
1Department of Pediatrics, Ryukyu University, Nishihara, Japan; 2Hiroshima
Railway Hospital, Hiroshima-City, Japan

C-reactive protein (CRP) is an independent risk factor for coronary heart
disease (CHD) in adults. To help prevent CHD, it may be useful to understand
risk factors during childhood. In the present study, we investigated CRP and
factors that influence CRP in children.

Methods: CRP, conventional risk factors for CHD and 3 cytokines
(adiponectin, IL-6 and TNF-alpha) were determined in 568 children aged 7 to
10 years.

Results: Boys with high CRP levels (>90th percentile) have more athero-
genic profiles than other boys [high levels of BMI percentile (BMI%), insulin,
HOMA-R, LDL-C, apoB, uric acid and IL-6, and low levels of HDL-C, apoA-I
and adiponectin]. All of these parameters, triglyceride (TG) and TNF-alpha
were significantly correlated with CRP. In contrast, girls with high CRP levels
only showed higher levels of BMI% and IL-6 than other girls. However, in
addition to BMI% and IL-6, significant correlations with CRP were found for
HOMA-R, TG, HDL-C, apoB and uric acid. In a stepwise multiple regression
analysis, IL-6 was the strongest predictive variable for CRP in both boys and
girls. IL-6 accounted for 26.2% and 26.6% of the variability in CRP levels in
boys and girls, respectively. Serum levels of IL-6 were partly dependent on
BMI%, TNF-alpha and apoA-I in boys and uric acid, TNF-alpha and BMI%
in girls.

Conclusion: Although CRP levels are partly regulated by adipocytokines
and conventional risk factors for CHD, high CRP levels were associated with
atherogenic profiles of cardiovascular risk factors. These findings suggest that
high CRP levels in children may play a role in the future development of
CHD.

Mo-P1:13 CHANGES OF DEVELOPMENT OF THE RISK
FACTORS OF CVD IN CZECH REPUBLIC
(CZECH-POST-MONICA STUDY)

V. Adamkova, Z. Skodova, R. Cifkova, R. Poledne, P. Stavek, V. Lanska.
Institute of Clinical and Experimanel Medicine, Prague, Czech Republic

Objective: Cardiovascular diseases caused more than half deaths of adult
population in Czech republic (in 2003 died for CVD > 26000 men and > 30
000 women).

Despite the progress in the treatment and education of CVD, the satisfied
effect was not achieved.

Methods and group: In 1997/8 we examinated 1% random sample Czech
inhabitants (25-64 years - 1560 men, 1689 women), in 2000/1 we examinated
1237 men, 1428 women again.

We watched obesity, lipids, hypertension-treatment and its effectivity. Body
mass index = kg/m2, total cholesterol (mmol/l) by standard method, blood
pressure was measured by mercury sphygmomanometer (2 mm scale,average
from the last 2 measurements was used). Statistical methods: t-test, Brown-
Forsyth, Levenes, Welch tests.

Results: 1. Hypertension was ascertained in 32,7% men, 25,3% women,
45,1% hypertensives male, resp.65,2% female were treated

2. BP above 140/90 mm Hg was achieved in 19% hypertensives males,
resp. 32% females

3. Treated dyslipidaemia , but total cholesterol > 5 mmol/l was in 4%
persons

4. Total cholesterol < 5 mmol/l achieved only 0,6% male and 2,8% female
5. BMI >27kg/m2 was found in 1997/8 in 641 men and 597 women, but in

2000/1, practically 90% of them had the same BMI
Conclusion: Development of risk factors of CVD in Czech republic is

alarmed.Or education or effectivity of treatment are not satisfied.
Funding: This project was supported by Internal Grant Agency of Health
Ministry of Czech republic, N-3635/6

Mo-P1:14 INFLUENCE OF SMOKING HABIT ON RESIDUAL
LIFETIME RISK OF CARDIOVASCULAR DISEASES
IN JAPANESE REPRESENTATIVE POPULATION

Y. Murakami1, H. Ueshima1, T. Okamura1, Y. Kita1, T. Kadowaki1 ,
T. Hayakawa2, A. Okayama3. 1Shiga University of Medical Science, Otsu,
Japan; 2Shimane University, Izumo, Japan; 3National Cardiovascular Center,
Suita, Japan

Objective: Residual lifetime risks of cardiovascular diseases (CVD) among
Japanese population from age 40 until age 80 were calculated for investigating
an impact of smoking habit on CVD mortality using a nationwide cohort study
(NIPPON DATA80) data.

Participants and Methods
Age-specific mortality rates of cardiovascular disease were calculated from

the NIPPON DATA80, which included 8,939 persons (male: 3,912 and female:
5,027). Smoking habit at baseline survey was categorized into four in men
(non-smokers, ex-smokers, smokers less than one pack per day, smokers
more than one pack per day) and three in women (non-smokers, ex-smokers,
smokers) respectively. Residual lifetime risks of CVD and its subtype (stroke
and CHD) were calculated by summing up age-specific incidence proportions
from age 40 until age 80, adjusting for competing risks.

Results: Among men, the residual lifetime risk (from age 40 until 80) of
CVD, stoke and CHD mortality were 6.09%, 1.34%, 4.16% in non-smokers,
9.80%, 4.30%, 4.79% in ex-smokers, 12.59%, 6.97%, 5.05% in smokers less
than one pack/day, 16.04%, 7.63%, 7.52% in smokers more than one pack/day,
respectively. The residual lifetime risk became larger as amount of cigarette
packs increased. In women, residual life risks of ex-smokers and smokers
were larger than that of non-smokers in CVD, stroke and CHD.

Conclusions: The residual lifetime risk of CVD and its subtype among
smokers and ex-smokers were larger than those among non-smokers both men
and women in Japanese population.

Mo-P1:15 HEMOGLOBIN LEVEL AS AN INDEPENDENT
PREDICTOR FOR CARDIOVASCULAR DISEASES IN
CHIN-SHAN COMMUNITY COHORT IN TAIWAN

K.L. Chien1,2, P.C. Chen3, H.C. Hsu2, T.C. Su2, M.F. Chen2, F.C. Sung3,
Y.T. Lee2,5. 1Institute of Preventive Medicine, College of Public Health,
National Taiwan University, Taipei, Taiwan; 2Department of Internal
Medicine, National Taiwan University Hospital, Taipei, Taiwan; 3Institute of
Environmental Health, National Taiwan University College of Public Health,
Taipei, Taiwan; 4Institute of Environmental Health, China Medical University
College of Public Health, Taichung, Taiwan; 5Ming-Sheng Healthcare,
Taoyuang, Taiwan

Objective: Low Hgb level has been reported as an independent predictor of
adverse CVD outcomes in patients with acute myocardial infarction, heart fail-
ure or kidney disease. There are limited studies on this association for Asian
populations. We investigated the relationship between hemoglobin (Hgb)
level and adverse cardiovascular disease (CVD) outcomes in a community
population in Taiwan with follow-up data.

Methods: In 1990, a prospective cohort of 3602 adults, aged 35 years or
above with no CVD was established in Chin-Shan, a suburban community in
the northern Taiwan. Participants were invited to have biennial follow-up heath
check-up. At the baseline, 76 (or 4.48%) men and 145 (or 7.60%) women
were anemia with the Hgb levels of < 13.0 g/dl and < 12.0/dl, respectively.

Results: Among 2231 subjects (1000 men and 1231 women) with com-
plete data by the 13-year follow-up evaluation, 115 persons (or 5.15%) have
had CVD events. After adjustment for CVD covariates, the Cox proportional
hazards regression analysis revealed an elevated risk of CVD (hazard ratio =
2.27, 95% CI 1.00-5.17) for women with anemia, compared with the reference
group with the Hgb levels of 12-14. Women with Hgb levels >14 g/dl also
had a higher hazard ratio (1.33) but not significant. In men, no significant
association was found between their Hgb levels and the CVD risk.

Conclusions: A low Hgb level may increased risk for adverse CVD
outcomes among Asia women.
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Mo-P1:16 THE APOB/APOA1 RATIO AS A DETERMINANT OF
CARDIOVASCULAR RISK AT LDL CHOLESTEROL
(LDL-C) THERAPEUTIC TARGET LEVELS

L. Bergamasco, S. Onolfo, R. Pedrazzoli, E. Salviti, P.P. Sainaghi,
L. Castello, G.P. Carnevale Schianca, E. Bartoli. Dipartimento di Medicina
Clinica E Sperimentale, Università del Piemonte Orientale, Novara, Italy

Objective: We measured the ApoB/ApoA1 ratio, and assessed its related
cardiovascular risk at the three different therapeutic levels of LDL-c proposed
by the National Cholesterol Education Program Adult Treatment Panel III
(NCEP ATP III).

Methods: Out of 784 potentially dismetabolic patients, 357 man and 427
women, investigated by OGTT, we report data on 467 subjects who were
normal glucose tolerant (NGT) according to the 2003 ADA criteria. In each
subject we recorded age, BMI, smoke, TC, HDL-c, TG, LDL-c, ApoB/ApoA1
ratio, uric acid (Ur), fibrinogen (Fb), glycaemia and insulinaemia during
fasting and at 2nd hr of OGTT (FPG, FIns, 2h-PG, 2h-Ins, respectively). We
calculated HOMA-IR as the index of insulin resistance (FPG - FIns/22.5). The
patients, stratified according to three different therapeutic end points of LDL-c
(160, 130 and 100 mg/dl), were subdivided based on ApoB/ApoA1 ratio < or
> 0.9 for men (0.8 for women).

Results: Age, FPG, TC, TG, LDL-c and Ur were significantly higher,
HDL-c lower, in subjects with the combination of LDL-c < 160 mg/dl with
the higher ApoB/ApoA1 ratio. In subjects with LDL-c < 130 mg/dl and the
higher ApoB/ApoA1 ratio, age, FPG, 2h-PG, HOMA-IR, TC, TG, Fb, Ur
were increased, HDL-c decreased. In subjects with LDL-c < 100 mg/dl and
the higher ApoB/ApoA1 ratio, FPG, FIns, HOMA-IR, Ur were significantly
higher, while HDL-c was lower. The percentage of smokers was significantly
higher in subjects with the higher ApoB/ApoA1 ratio.

Conclusions: This study shows that, for each recommended therapeutic
end point value of LDL-c, a high ApoB/ApoA1 ratio is associated with signif-
icant alterations of plasma lipids capable of determining high cardiovascular
risk. Smoking and insulin resistance account for these alterations.

The ApoB/ApoA1 ratio is a better predictor of cardiovascular disease than
LDL-c alone.

Mo-P1:17 PLASMA HEPARIN COFACTOR II ACTIVITY IS A
NOBLE PREDICTOR OF CARDIOVASCULAR RISK IN
PATIENTS WITH CORONARY HEART DISEASE

N. Takamori1, M. Akaike2, K. Aihara2, A. Hirono1, H. Yamaguchi1 ,
H. Azuma2, K. Tamura1, T. Matsumoto2. 1Health Insurance Naruto
Hospital, Tokushima Pref., Japan; 2University of Tokushima Graduate School
of Medicine, Tokushima Pref., Japan

Background: Thrombin generated in vascular walls plays a significant role
in atherosclerosis and vascular remodeling. Heparin cofactor II (HCII) is
a major physiological inhibitor of thrombin action in the arterial wall. We
previously reported that a high level of plasma HCII activity is associated with
reduced incidence of in-stent restenosis after PCI and of carotid atherosclerosis
(Circulation 2004;109:461-5 and 2761-5).

Methods: To further elucidate the clinical importance of HCII, we assessed
the value of plasma HCII activity as a predictor of major adverse cardiovas-
cular events (MACE), which were cardiac death, myocardial infarction, need
for revascularization without PCI for restenosis and stroke, in 129 sequential
coronary heart disease (CHD) patients treated with PCI (100 males and 29
females; age 66.7±10.3 yrs, mean±SD).

Results: The mean plasma level of HCII activities was 97.6±28.7%.
During a mean follow-up period of 41.7±27.9 months, 9 strokes, 31 PCIs, 2
CABGs and 2 cardiac deaths were recorded. Kaplan-Meier survival analysis
showed the cumulative incidence of events was significantly higher in the
low HCII level group (HCII less than 80%) than in the normal-to-high HCII
level group (HCII more than or equal 80%) (P<0.01). In multivariable Cox’s
proportional hazards regression model included other risk factors, low HCII
activity (HR 2.34, 95% C.I. 1.22-4.47; p<0.01) were identified as independent
predictors for MACE.

Conclusions: The results suggest that level of plasma HCII activity is a
novel predictor of subsequent cardio- and cerebrovascular events in patients
with CHD.

Mo-P1:18 CHANGES IN MALE-FEMALE DIFFERENCE IN
BLOOD LIPIDS WITH PROGRESSIVE GLUCOSE
INTOLERANCE

L. Bergamasco, R. Pedrazzoli, S. Onolfo, E. Salviti, F. Corlianò, L. Castello,
P.P. Sainaghi, G.P. Carnevale Schianca, E. Bartoli. Department of Medical
Science, University of Eastern Piedmont A. Avogadro, Novara, Italy

Objective: The lower cardiovascular risk of females disappears in type 2
diabetes mellitus (DM). We investigated the changes in blood lipids occurring
from normality to overt diabetes.

Methods: We studied 784 subjects admitted to our Dismetabolic Ambula-
tory, 357 man and 427 women. After an OGTT test, we subdivided the subjects
into five glucose intolerance steps, according to the 2003 ADA criteria: normal
glucose tolerance (NGT, n = 467), impaired fasting glucose (IFG, n = 148),
impaired glucose tolerance (IGT, n = 67), the mixed disorder (IFG/IGT, n
= 66), and DM (n = 36). In each subject we measured: total cholesterol
(TC), triglycerides (TG), HDL-cholesterol (HDL-c), LDL-cholesterol (LDL-
c), apolipoprotein-A1 and –B, ApoB/ApoA1 and LDL/HDL ratios. We tested
by Student’s t test the statistical differences in lipids between men and women
in each of the aforementioned groups.

Results: In NGT subjects, TG, LDL/HDL ratio and ApoB/ApoA1 ratio
were significantly higher, while HDL-c and ApoA1 were significantly lower,
in males than in females. The results observed in IFG subjects were quite
similar. In IGT, the ApoB/ApoA1 ratio only was significantly higher, whilst
HDL-c was significantly lower in male than in female subjects. These sex
differences in lipids profile disappeared in IFG/IGT as well as in overtly
diabetic subjects.

Conclusions: Our data demonstrate that women, when they become di-
abetic, loose their significant advantage in plasma lipid composition with
respect to male patients, possibly accounting for the evening of cardiovascular
risk between sexes. Proceeding from normal to progressively impaired glucose
tolerance, the female lipids profile continuously deteriorates to match that of
males in more advanced disease states.

Mo-P1:19 PATIENTS WITH LOW HDL-C DESPITE TREATMENT
FOR DYSLIPIDAEMIA ARE AT HIGH
CARDIOVASCULAR RISK: AN ANALYSIS FROM THE
PAN-EUROPEAN SURVEY OF HDL-C

E. Bruckert1, M. Baccara-Dinet2 , E. Windler3 . 1Groupe Hospitalier
Pitié-Salpêtrière, Paris, France; 2Merck KGaA, Darmstadt, Germany;
3University-Hospital Hamburg-Eppendorf, Hamburg, Germany

Objective: To evaluate the cardiovascular (CV) risk profile of patients with
low HDL-C despite treatment for dyslipidaemia.

Methods: The Pan-European Survey of HDL-C evaluated the prevalence
of low HDL-C (<1.03 mmol/L in men and <1.29 mmol/L in women)
prevalence and other CV risk factors in 8545 patients receiving treatment for
dyslipidaemia in 11 European countries.

Results: Of the total population (TP), 2375 patients had low HDL-C (LH).
Mean age (62 y), BMI (30 vs. 29 kg/m2), and waist (103 cm) were similar
in TP and LH. However, in LH fewer patients had normal BMI (<25 kg/m2;
13.9% vs. 21.4%) and more had severe (BMI 35-39.9 kg/m2; 10.4% vs. 8.0%)
or morbid obesity (BMI at least 40 kg/m2; 5.1% vs. 3.6%). LH were more
likely than TP to have hypertension (78% vs. 71%), type 2 diabetes (55%
vs. 45%), prior MI (30% vs. 24%) or coronary heart disease (52% vs. 45%).
Similar proportions of LH and TP received lifestyle advice (85% for each)
or drugs (92-93%, mainly statins). LH displayed atherogenic dyslipidaemia:
mean vs. the TP were: HDL-C 0.9 vs. 1.3 mmol/L; triglycerides (TG) 2.5 vs.
1.7 mmol/L. Among the low HDL-C group, 41% (19% of women and 57%
of men) had very low HDL-C (<0.9 mmol/L) and 64% (62% of women and
65% of men) had high TG (> 1.7 mmol/L).

Conclusions: Patients with low HDL-C despite treatment for dyslipidaemia
appear to be at high risk of adverse CV outcomes and often have high TG.
Lipid therapy in addition to statins seems advisable to manage their CV risk
adequately.
Funding: By a grant from Merck KGaA, Germany.

Mo-P1:20 SURVEY OF GENE POLYMORPHISMS ON FOUR
GENES RELATED TO TRIGLYCERIDE AND
HDL-CHOLESTEROL IN JAPANESE IN 2000

H. Arai, T. Kita. Kyoto University Graduate School of Medicine, Kyoto, Japan

We studied the association of six common gene polymorphisms of four genes
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related to lipid metabolism with serum lipid levels in the Japanese general
population. We selected single-nucleotide polymorphisms in the cholesteryl
ester transfer protein (CETP), lipoprotein lipase (LPL), hepatic lipase (LIPC),
and apolipoprotein CIII (APOC3), and studied 2267 individuals randomly
selected from the participants of Serum Lipid Survey 2000. There was a
significant association of CETP polymorphism (D442G, Int14 +1 G to A, and
TaqIB), LPL polymorphism (S447X), and LIPC polymorphism (-514 to CT)
with HDL-cholesterol levels. Heterozygotes of CETP (D442G, Int14 +1 G to
A) and LPL (S447X) had higher HDL-c than the wild type population. B2
carriers of CETP TaqIB had higher HDL-c levels than none carriers. T carriers
of LIPC polymorphism (-514 to CT) had higher HDL-c levels than none
carriers. Heterozygotes of LPL (S447X) and C carriers of APOC3 (SstI) had
lower TG levels than the others. The incidence of C/C, C/T, T/T in LIPC (-514
to CT) was 24.9%, 50.4%, 24.7%, respectively, showing that the frequency of
the TT genotype is significantly higher in the Japanese than that in Caucasians.
The incidence of CETP mutations was also higher in the Japanese general
population. These differences of gene polymorphisms would explain the
higher HDL-c levels in the Japanese. Thus this is the largest database showing
the association of common genetic variants in lipid metabolism with serum
lipid levels in the general Japanese population. Further study is necessary to
elucidate the role of these gene polymorphisms on cardiovascular events.

Mo-P1:21 IDENTIFICATION OF FACTORS RELATED TO A
CHANGE IN HBA1 THAT MAY CONTRIBUTE TO CAD
RISK

T.J. Orchard, T. Costacou, C. Prince. Department of Epidemiology, University
of Pittsburgh, Pittsburg, USA

Objective: In the Pittsburgh Epidemiology of Diabetes Complications (EDC)
study, a prospective cohort of type 1 diabetes, baseline values of HbA1
were not associated with subsequent development of coronary artery disease
(CAD). However, a subsequent change in HbA1 was related to CAD risk. In
this analysis, we aimed to identify factors related to a change in HbA1 that
may contribute to CAD risk.

Methods: At study entry, mean age was 28 and diabetes duration 19
years. Subjects free of CAD at baseline and with at least 3 HbA1 values
available (n=292) were followed for up to 16 years. Subjects were classified
according to whether they exhibited an increase of 1 standard deviation or
more in HbA1 (from baseline to exam prior to CAD incidence or censorship),
a decline or remained stable (within 1 standard deviation of their baseline
HbA1 value). We evaluated whether there was a relationship between baseline
risk characteristics, as well as change in these characteristics, and the change
in HbA1.

Results: HbA1 increased in 44 (15.1%, 52.3% subsequent CAD cases)
subjects, decreased in 51 (17.5%; 13.7% subsequent CAD cases) and remained
stable in the majority of the cohort (n=197, 67.5%; 22.8% subsequent CAD
cases). Individuals exhibiting a decline in HbA1 had the highest baseline
values of HbA1 and triglycerides (all p-values <0.016 compared to those with
an increase or who remained stable). Persons with a stable HbA1 generally
had a better lipid profile, lower albumin excretion rate, and white blood cell
count than those with an increase (all p-values<0.016). Persons exhibiting
a decline in HbA1 had greater increases in BMI and insulin sensitivity, had
more frequent insulin shots and checked glucose more frequently compared
to those with an increase. Triglycerides and non-HDL cholesterol fell in those
with improved HbA1.

Conclusions: Though HbA1 generally shows little baseline association
with CAD risk, subsequent change does influence risk, an effect likely to be
partly mediated by multiple factors.
Funding: NIH grant DK34818

Mo-P1:22 ESTIMATION OF FAMILIAL COMBINED
HYPERLIPOPROTEINEMIA PREVALENCE IN A
SOUTH-EUROPEAN POPULATION: THE
BRISIGHELLA HEART STUDY (BHS)

A.V. Gaddi, A.F.G. Cicero, A. Dormi, M. Bove, Brisighella Study Group.
GC Descovich Atherosclerosis Research Unit, University of Bologna,
Bologna, Italy

Objective: To estimate the prevalence of FCH subjects in a large North-Italian
rural population monitored for 32 years (1972-2004).

Methods: At 2004 Brisighella Heart Study (BHS) survey, 1303 subjects
were tested in 5 or more four-yearly surveys (mean age: 63.74±14.97 yrs).
The individual plasma lipid phenotype by Fredrickson classification was

attributed for each survey on the basis of plasma LDL-c and TG. A primitive
dyslipoproteinemia presence was suspected on the basis of personal and
familial case history, BMI, dietary habits and apo B plasma level.

Results: At the end of the longitudinal study, the subjects with variable
phenotype in the studied population were 17.2% and among primary hyper-
lipoproteinemics 36.3%. Mean IIb phenotype prevalence was 12.30±6.3%
in all hyperlipoproteinemics, while it was 33.37±11.9% in potential FCH
subjects. Only 7 subjects were constantly IIb during the observation time and
four of them are certainly secondary hyperlipoproteinemics. Ilb phenotype
prevalence is significantly more variable than that of Ila phenotypes. The
3.07% of the studied subjects have been selected as candidate to a FCH
diagnosis without significant differences between sexes. The application of the
cut-off point for the apo B plasma level suggested by Sniderman et al. [EJC
Invest 2002] reduced the estimated prevalence to 2.12%, without significant
difference between sexes.

Conclusion: Our data suggest the existence of a long-term primary vari-
ability of the individual plasma lipid phenotype. FCH prevalence in general
population appear to the near to the 2%.
Fundings: Alma Mater Studiorum University of Bologna

Mo-P1:23 BLOOD PRESSURE AND BODY SIZE: A
CROSS-SECTIONAL STUDY IN BRAZILIAN
ADOLESCENTS. CUBA-BRASIL ATHEROSCLEROSIS
PROJECT

J.E. Fernandez-Britto 1, J. Bacallao1 , A. Pereira2, H. Xavier2, T. Martinez2 .
1Havana Center of Atherosclerosis, Havana, Cuba; 2Incor, Sao Paulo, Brazil

High blood pressure has been characterized as associated to growth. Blood
pressure increases with age, but the role of body size is not well understood.

Objective: (1)To assess the influence of weight and height as mediators of
the relation between blood pressure and age. (2) To evaluate the modifying
effect of possible covariates in this relation.

Methods: 500 Brazilian children and adolescents aged 3 to 19 years were
studied. Variables recorded included systolic and diastolic blood pressure, sex,
age, weight, height and a number of covariates such as birth weight, blood
lipids, family history of hypertension and abdominal circumference. Linear
models were fitted and a path analysis for each sex was done to assess the
magnitude of direct and indirect effects of age on blood pressure and the role
of weight and height as mediators.

Results: As expected, we found a very strong correlation of blood pressure
with age. However this correlation disappears or even reverses its sign when
we adjust by weight and height. This pattern is not affected by other covariates.
The indirect effect of age on blood pressure is much larger than its direct effect.

Conclusions: (1) The association between age and blood pressure is
strongly mediated by body size. (2) It disappears or even shifts sign when
controlling by those size variables. (3) These results might open some future
pathways to further support the evidence that hypertension could be the result
of altered patterns of growth.
Funding: At the whole expense of the Centre for Research and Reference of
Atherosclerosis (CIRAH)

Mo-P1:24 BRISIGHELLA HEART STUDY: METABOLIC
SYNDROME IN A BORDERLINE AREA

A. Dormi, L. Laghi, R. Bernardi, M. Veronesi, S. D’Addato, C. Borghi.
Bologna University, Bologna, Italy

The Brisighella Heart Study (BHS; 1972-2004) is a prospective, population-
based longitudinal epidemiological cohort involving 2939 randomly selected
subjects, resident in Brisighella, Italy. The study was born to verify the sponta-
neous trend of the major risk factors for cardiovascular disease. The presence
of metabolic abnormalities including centrally distributed obesity, decreased
high-density lipoprotein cholesterol (HDL-C), elevated triglycerides, elevated
blood pressure (BP), and hyperglycaemia is known as the metabolic syn-
drome. MS is one of the most costly and burdensome chronic diseases of
our time that is increasing in epidemic proportions throughout the world. The
considered data for this elaboration belong to 1996 and 2004 surveys. We
considered 1085 subjects, aged 30-69 years, according to the Adult Treatment
Panel (ATPIII) criteria. Several studies provide the evidence for a far more
aggressive approach in treating the single metabolic abnormalities of MS with
the intent of significantly reducing cardiovascular morbidity and mortality.

What is normally not well studied is the risk of that subjects with the
three parameter of MS in a border-line area, for which no guidelines give a
therapeutic approach. Prevalence of subjects with three borderline parameters
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is 8.4% in males and 6% in females. The most representative association
of borderline metabolic abnormalities is hypertension and decreased HDL-C
levels in 14% of males and hypertension and hyperglycaemia in 8% of
females. So it is clear the importance of make a diagnosis in these subjects,
with a significant, but ignored cardiovascular risk.

Mo-P1:25 CHANGING THE DEFINITION FOR
NORMOGLYCEMIA: IMPACT ON DISEASE
PREVALENCE AND ASSOCIATED
CARDIOVASCULAR RISK

M. Masulli, P. Di Bonito, R. Galasso, G. Donnarumma, E. Lapice,
G. Riccardi, O. Vaccaro. Department of Clinical and Experimental Medicine,
Federico II Medical School, Naples, Italy

Introduction: In 2003 the ADA proposed to lower the diagnostic threshold
for impaired fasting glucose (IFG) from 6.1 to 5.6 mmol/l. The cost/benefit
balance of this change is controversial. The study aims are 1) to evaluate the
consequences of lowering diagnostic criteria for IFG on prevalence of disease
across sex, age, and BMI strata 2) to compare estimated CV risk accross
varying values of fasting plasma glucose (FPG).

Methods: 43114 non diabetic telephone company employees, aged 35-65
years, were studied. Measurements include: antropometry, BP, FPG and lipids.
Normoglycemia is defined by ADA 2003 as FPG <5.6 mmol/l. Participants
were grouped according to FPG: <5.3 (quartile 1-3 of the normoglycemic
range); 5.3-5.5 (quartile 4 of the normoglycemic range); 5.6-6.1 (new IFG
cases according to 2003 criteria); 6.1-6.9 (IFG according to 1997 criteria
mmol/l).

Results: with the 2003 criteria prevalence of IFG increases from 11.6%
to 40.5% (i.e by 350%). The largest increase is observed in females with
age<45 years (4.0 vs 22.0%), the smallest in males with BMI >35 kg/m2

(24.0 vs 55.4%). Mean values of CV risk increased with increasing FPG
(p<0.001 for linear trend). Age and sex adjusted OR for estimated high
CV risk (i.e.coexistence of three or more among LDL cholesterol >3.4,
triglycerides >1.69, HDL cholesterol <1.04 mmol/l, BP>140/90 mmHg)
were 1.06;1.09;1.15.

Conclusions: With the use of the new diagnostic crieria IFG prevalence
increases from 200 to 500%, gender, age and adiposity are major influences
on prevalence of disease. CV risk increases continually with FPG, with no
evidence for a threshold effect.

Mo-P1:26 THE ASSOCIATION OF CARDIOVASCULAR DISEASE
RISK FACTORS WITH PULSE PRESSURE AMONG
WHITE AND BLACK MEN AND WOMEN

D. Lackland, G. Gilbert, W. Mountford, J. Abell, P. Gazes. Medical
University of South Carolina, Charleston, USA

Objective: To assess the attributable risks of cholesterol, obesity, smoking,
diabetes, gender and race on pulse pressure.

Methods: The study population was identified through the Black Pooling
Project (n=26083; white males 9586; white females 12058; black males 1829;
white females 2610) and included four follow-up cohort studies including the
Charleston Heart Study, Evans County Heart Study, NHANES I Follow-up
Study and the NHANES II Follow-up Study. Pulse pressure was determined
for the all participants and analyzed with smoking, cholesterol, obesity and
diabetes using multiple linear regression.

Results: Pulse pressure varied significantly by race-sex groups with the
proportions in the highest category of pulse pressure (≥60 mm Hg) as follows:
white males 24.6%; white females 26.6%; black males 34.4%; and black
females 40.0%. Multiple regression analyses identified race, gender, age,
cholesterol, diabetes, and body mass index as significant predictors of pulse
pressure. While smoking showed a negative trend with pulse pressure in all
four race-sex groups, this association was diminished after consideration of
age and different effects of smoking on systolic and diastolic blood pressure
levels.

Conclusions: These findings confirm the association of the traditional
cardiovascular risk facts with pulse pressure in all four race-sex groups. The
racial disparity in higher pressures among black men and women identifies
the increased cardiovascular disease risk for this segment of the population.
Funding: These analyses were supported by the Black Pooling Project funded
by the National Heart, Lung and Blood Institute.

Mo-P1:27 TROPONIN T IN HOSPITALIZED PATIENTS - IS IT
REALY A SPECIFIC MARKER FOR THE DIAGNOSIS
OF ACS?

D. Planer, R. Alcalai, C. Afsin, A. Osman, A. Pollak, C. Lotan. Hadassah -
The Hebrew University Medical Center, Jerusalem, Israel

Aims: To characterize the differences between patients with ACS and non-
thrombotic troponin elevation in hospitalized patients.

Methods: Between 1.1.2003 to 1.10.2003, all patients with elevated tro-
ponin levels (cutoff value 0.1 ng/ml) at Hadassah hospital were analyzed.
Demographic and clinical data were collected and death date was recorded.
The study population was divided according to the principal diagnosis to
two subgroups: ACS and non-thrombotic troponin elevation (NTTE). Predic-
tors for the diagnosis of ACS were characterized by multivariate regression
analysis. Short and long term adjusted mortality analysis were performed.

Results: 615 patients comprised the study group. The mean age was
68±15; 398 patients were males (64.7%). Only 326 patients (53%) were
diagnosed as ACS while 254 patients (41%) had a wide spectrum of con-
ditions such as sepsis, respiratory failure, CVA, renal failure and surgical
emergencies. In the other 35 patients (5.7%), the diagnosis could not be de-
termined. The positive predictors for the diagnosis of ACS were age between
40-70, a history of HTN or IHD, normal renal function and troponin level
above 1ng/ml. Hospitalization in a surgical department was a strong negative
predictor for ACS. In hospital as well as long term adjusted mortality rates
were significantly lower in the ACS group (P<0.001).

Conclusions: In hospitalized patients, non-thrombotic troponin elevation
is common. These patients are older, suffer from multiple medical conditions
and have a poorer prognosis compared to ACS patients.

Mo-P1:28 EVALUATION OF MANDATORY STUDIES IN
DISLIPIDEMIC PATIENTS AT A LIPID CLINIC IN
HAVANA

A. Nasiff-Hadad, E. Merino-Ibarra, A. Herrera-Gonzalez. Hermanos
Ameijeiras Hospital, Ciudad de la Habana, Cuba

Introduction: A group of studies considered mandatory (glucose, ASAT,
creatinine and amilase in plasma), to rule out some secondary causes of
dislipidemies (DL) are indicated to subjects with abnormal lipids profile.

Objective: To evaluate the usefulness of mandatory studies to determine
the etiology of DL. Materials and method: Glucose, ASAT, creatinine and
amilase in plasma were determined in 1067 subjects with DL. Spearman
correlation coefficient was calculated between the lipids variables and the
mandatory studies. The results were confirmed through regression analysis
lineal/logistic and analysis of receiver operative characteristic curve (ROC).

Results: Significant correlation does not exist between the total cholesterol
and the cholesterol in LDL with mandatories studies, but we found correlation
between the latter and the levels of triglycerides, this correlation gets lost
subdividing the levels of triglycerides according to ATP III classification.
Lineal/logistic regression analysis did not demonstrate influence of the mada-
tories studies on the levels of cholesterol or triglycerides. On the other hand,
in the ROC curve analysis we could not find a clear cut point from which
some of the studies have enough sensibility and specificity to make dependent
of its elevation the subject hypercholesterolemia or hypertriglyceridemia.
Correlation was not demonstrated between serum amilase and the levels of
triglycerides.

Conclusions: Mandatories studies looking for a secondary dislipidemia
should be suggested by clinical data and never on routine-basis. It is not
necessary plasma amilase in hypertriglyceridemic patients.

Mo-P1:29 PREVALENCE OF DYSLIPIDEMIA ESTIMATED
FROM A SELF-REPORTED SURVEY VERSUS
CLINICAL AND LABORATORY EVALUATION:
COMPARISON OF SHIELD AND NHANES DATA

H.E. Bays1, R.H. Chapman2, S. Grandy3. 1L-Marc Research Center,
Louisville, KY, USA; 2Valuemedics Research, Falls Church, VA, USA;
3AstraZeneca, Wilmington, DE, USA

Objectives: Optimal treatment of dyslipidemia, hypertension and diabetes
requires that patients know they have the diseases. Awareness of these CHD
risk factors was assessed by comparing a self-reported survey, Study to Help
Improve Early evaluation and management of risk factors Leading to Diabetes
(SHIELD), to objective data from National Health and Nutrition Examination
Survey (NHANES 1999-2002).
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Methods: A 12-item SHIELD questionnaire was sent to 200,000 house-
holds representative of US adult population (127,420 returned; 64% response).
SHIELD included data on recipient and family members (N=211,097), such
as if ever diagnosed with diabetes, high blood pressure or cholesterol prob-
lems. In NHANES, dyslipidemia was defined as any one of: total cholesterol
(TC) ≥240 mg/dL or diagnosis of high cholesterol; triglycerides (TG) >200;
low-density lipoprotein cholesterol (LDL-C) ≥160; high-density lipoprotein
cholesterol (HDL-C) <40 mg/dL.

Results: SHIELD and NHANES reported prevalences of diabetes (8% vs
9%) and hypertension (23% vs 29%), not clinically significant differences.
However, dyslipidemia was reported only ∼1/2 as much in SHIELD (26%)
as NHANES (53%). Occurrence of individual components of dyslipidemia
was uniformly less in SHIELD than NHANES: high TC=17% vs 35%, high
LDL-C=10% vs 14%. Even greater differences were seen for high TG=7% vs
17% and low HDL-C=5% vs 24%. (All p<.01, Chi-square.)

Conclusions: In contrast to diabetes and hypertension, dyslipidemia preva-
lence was less in self-reported SHIELD than objectively assessed NHANES,
with especially low self-report of high TG and low HDL-C.
Funding: AstraZeneca

Mo-P1:30 TOTAL CHOLESTEROL LEVELS OF 16106
INDIVIDUALS IN GREECE. DATA FROM A HELLENIC
HEART FOUNDATION SURVEY

D.J. Richter1,3, G.K. Andrikopoulos2,3 , P.A. Cribas1,3 , S. Tzeis2,3,
D.A. Athanasias1,3 , G.S. Goumas1,3, P.K. Toutouzas1,3 . 1Euroclinic of
Athens, Attica, Greece; 2Evangelismos Hospital, Attica, Greece; 3Hellenic
Heart Foundation, Athens, Greece

Objective: Although total cholesterol (TC) is a wellknown modifiable cardio-
vascular risk factor, high levels are observed widely in the western countries.
Hellenic Heart Foundation (HHF) launched in 2005, a TC sensibilization cam-
paign for the Greek population, with TV - radio publicity and a large survey
population with instant TC measurement and appropriate dietary councelling
where appropriate.

Methods: We measured TC in central squares, metro stations,as well as in
front of supermarkets with an Accutrent automatic device, which measures TC
in 3 min using a single blood drop. All participants received a card with their
TC levels together along with dietary counselling from GP and/or dieticians.

Results: The survey population consisted of 16106 individuals (45.8%
males and 54.2% females). According to participants self reporting, 35.4%
were smokers, 26.6% had a positive family history of premature coronary
artery disease, 27.4% had hypertension, 11.3% had diabetes, 80.2% reported
having stress and 47.7% had insufficient physical activity. The prevalence
of overweight (BMI >25 and < 30 kg/m2) was 44.1% and the prevalence
of obesity (BMI >30 kg/m2) was 19.1%. Hypercholesterolemia (TC > 190
mg/dl) was observed in 66,1% of the survey population, mean TC was
215,26±100,31mg/dl. Women had higher TC levels than men (221,12 vs.
207.85 mg/dl, p< 0.05).

Conclusion: A significant part of the Greek population presents TC levels
higher than recommended. Further actions of the HHF are required in order to
promote sensibilization of the general public concerning TC levels.

Mo-P1:31 INFLUENCE OF CIGARETTE SMOKING ON
CORONARY AND AORTIC CALCIFICATION AMONG
COMMUNITY-BASED JAPANESE YOUNG MEN

T. Kadowaki 1, A. Sekikawa2 , T. Okamura1, T. Takamiya2, K. Murata1,
Y. Nakamura3, K. Mitsunami1, Y. Kita1, L.H. Kuller2, H. Ueshima1. 1Shiga
University of Medical Science, Shiga, Japan; 2University of Pittsburgh,
Pittsburgh, USA; 3Kyoto Women’s University, Kyoto, Japan

Objective: The incidence of coronary heart disease (CHD) among Japanese
men is one of the lowest among the industrialized countries despite the high
smoking prevalence. We hypothesized that Japanese men develop subclinical
coronary or aortic calcification due to cigarette smoking regardless of their
low CHD incidence.

Methods: We examined the hypothesis in a community-based population
of 219 men aged 40-49 in Japan (smokers: 49.1%). We used electron-beam
tomography to detect subclinical coronary and aortic calcification. We used a
self-administered questionnaire to assess current and past smoking statuses,
with the number of cigarettes consumed a day and the age of onset.

Results: After adjusting for conventional risk factors (age, alcohol drinking,
systolic blood pressure, total cholesterol, low-density lipoprotein cholesterol,
triglycerides, and glucose levels), the odds ratios of coronary calcification

for never smokers, past smokers, current smokers of less than median dose,
and current smokers of median or higher dose as compared to never smokers
were 0.95, 1.81, and 2.93 (P = 0.037 for trend), and the odds ratios of aortic
calcification were 1.87, 2.38, and 8.11 (P < 0.001 for trend).

Conclusions: Cigarette smoking is associated with higher prevalence of
coronary and aortic calcification in the young Japanese men whose CHD
incidence is very low.
Funding: This research was supported by grant-in-aid for young scientists
((B):16790335) and grant-in-aid ((A):13307016) by the Japanese Ministry
of Education, Culture, Sports, Science and Technology, and the National
Institutes of Health (1R01 HL68200).

Mo-P1:32 SUBCLINICAL ATHEROSCLEROSIS IN A
POPULATION-BASED SAMPLE OF 64-YEAR-OLD
WOMEN WITH VARYING GLUCOSE TOLERANCE

B. Fagerberg, G. Brohall, C.J. Behre, J. Wikstrand, J. Hulthe. Wallenberg
Laboratory for Cardiovascular Resear0Ch, Sahlgrenska Academy, Göteborg
University, Sweden

Objective: To assess the occurrence of subclinical atherosclerosis in the
carotid arteries in a population-based sample of 64-year-old women with
varying glucose tolerance.

Methods: 2597 women were screened and classified according to WHO
criteria regarding diagnoses of diabetes (DM), impaired (IGT), and normal
glucose tolerance (NGT), respectively. B-mode ultrasound was used to mea-
sure intima-media thickness (IMT) bilaterally in the common carotid artery
(CCA) and in the bulb. The occurrence and area of atherosclerotic plaques, as
well as plaque characteristics (echolucent/echogenic) were assessed.

Results: Means of CCA and bulb IMT were very similar in women with
IGT (n=205), NGT women matched to IGT group for BMI and waist-hip-ratio
(i.e. NGTm, n=96), and randomly selected, NGT women (i.e. NGTr, n=99).
Means of IMT were 0.91, 0.91, and 0.92 mm, respectively. IMT was slightly
higher in women with newly detected diabetes (i.e. DMn, n=111; IMT= 0.95
mm, p=0.049), and highest among women with previously known diabetes
(i.e. DMk, n=113; IMT=1.01mm, p=0.01 compared to DMn). The proportions
of women with atherosclerotic plaques in the DMk, DMn, IGT and combined
NGT groups were 56, 46, 38, and 43%, respectively (p=0.025). Similarly the
proportions of women with any echolucent plaque were 55, 43, 35, and 39%
(p=0.004).

Conclusions: Carotid atherosclerotic plaques, and in particular echolucent
plaques, as well as increased IMT were most common in women with pre-
viously known diabetes. Women with IGT did not differ from normal women.
Funding: The Swedish Lung and Heart Foundation, the Swedish Research
Council, and AstraZeneca.

Mo-P1:33 DIABETES AND HYPERTENSION, BUT NOT
METABOLIC SYNDROME, PREDICT THE SEVERITY
AND EXTENT OF CORONARY ARTERY DISEASE IN
WOMEN

T. Zornitzki1, O. Ayzenberg2, G. Gandelman2, S. Vered3, A. Schattner4 ,
H. Knobler1. 1Metabolic Unit, Kaplan Hospital, Rehovot, Israel; 2Heart
Institute, Kaplan Hospital, Rehovot, Israel; 3Department of Statistics, Haifa,
Israel; 4Department of Medicine, Kaplan Hospital, Rehovot, Israel

Objective: 1. To identify risk factors for coronary artery disease (CAD) in
women undergoing angiography for chest pain. 2. To assess the predictors of
severity and extent of angiographic findings in women with CAD.

Methods: The study included 253 women with chest pain who under-
went angiography. Angiography was assessed by modified Gensini-index that
graded stenosis, location and extent of coronary artery occlusion.

Results: 153 women had abnormal and 90 normal coronary arteries.
Women with abnormal coronary arteries reported less regular physical ac-
tivity (p=0/003), had lower HDL-cholesterol levels (p=0.017), higher levels
of triglycerides (p=0.005), higher fasting plasma glucose (FPG) (p=0.028),
higher prevalence of hypertension (HTN) (p=0.002), and diabetes mellitus
(DM) (p=0.046). Metabolic syndrome (MS) was more common in women
with CAD (p=0.001). A score that combined the extent and severity of
angiographic findings was significantly higher in women with DM (88.2±58.1
vs. 72.6±69.7, p=0.007), HTN (85.8±68.0 vs.52.6±35.7), p=0.010) and FPG
≥ 100 mg/dl (87.6±69.1 vs. 69.8±57.1, p= 0.031). However, there was no
association between this score and MS. In multivariate linear regression anal-
ysis, both DM and HTN (p=0.007; p=0.009, respectively) were independent
predictors of severity and extent of angiographic findings.
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Conclusions: DM, HTN, less regular physical activity, dyslipidemia,
higher FPG, and MS were identified as risk factors for CAD in women. DM
and HTN, but not MS, were independent predictors of severity and extent of
coronary artery occlusion.

Mo-P1:34 RESULTS OF CORONARY PREVENTION STUDY IN
BANJA LUKA REGION,REPUBLIKA
SRPSKA,B&H-WE CHANGE THERAPEUTIC
APROACH CHD PATIENTS

D. Vulic1, M. Krneta1, S. Loncar2, D. Roganovic2 , M. Ostojic3. 1Center
for Medical Research, Banja Luka, Bosnia Herzegovina; 2Dom Zdravlja,
Banja Luka, Bosnia Herzegovina; 3Clinical Center, Belgrade, Serbia -
Montenegro

Cardiovascular disease are the leadery couses of death in Republic of Srpska -
Bosnia and Herzegovina.

The aims of study were (i) to determine whether the mayor risk factors for
coronary heart disease are recorded in patients medical records; (ii) to analise
medication at interview; and (iii) to analise population atributive risk (PAR).

The survey was case-control conducted in selected geographic area in
Banja Luka Region inhibitans). Date collection was based on a retrospective
review of hospital records and prospective interview. Too,we analyse control
group, same age and gender caracteristics.

We analyse 125 patient, aged between 40 and 71, 20.8% women and
79.2% men. Foreteen percent smoked cigaretes, 17.6% were overweight,
63.2% had raised blood pressure, 52,8% had raised total plasma cholesterol
and 27.2% were diabetic. Reported medication was: antiplatelets drugs 92%,
beta-blockers 62,4%, ACE inhibitors 62,4%, lipid-lowering 41,6%, calcium
antagonist 16,8%, nitrates 59,4% and antidiabetcs 16,8% two years later after
imlementation New Joint European Guidelines. We compared with healthy
group and analised population atributive risk (PAR) and we got results:
smoking PAR 32,67%, OR 3,09 CI (1.82-5.24), psychosocial factor PAR
45.83%, OR 4.84, CI (2.77-8.46), hypertension PAR 10,67%, OR 1.43, CI
(0.86-2.84), total cholestaerol PAR 8.19%, OR 1.37, CI (0.83-2,26), diabetes
5,2%, OR 1.57, CI (0.86-2.84) and physical activity 22,72%, OR 0.57, CI
(0,29-1.11).

Our study demonstrated high prevalence of modificable risk factors in
CHD.After implementation guidelines we changed therapeutic aproach for
treatment patient with CHD.

Mo-P1:35 PREVALENCE OF OBESITY AND ITS IMPORTANCE
TO CARDIOVASCULAR DISEASES IN GERMANY:
FINDINGS FROM THE DETECT STUDY

T. Stojakovic 1, H. Scharnagl1 , F. Freisinger1, D. Pittrow2, H. Glaesmer2,
S. Boehler2 , G. Ruf3, W. Maerz1, H.U. Wittchen2 . 1Clinical Institute of
Chemical and Medical Laboratory Diagnostics, Medical University Graz,
Graz, Austria; 2Institute for Clinical Psychology And Psychotherapy,
Technical University Dresden, Dresden, Germany; 3Pfizer GmbH, Karlsruhe,
Germany

Obesity is a chronic disease with an increasing risk for morbidity and mortality.
Abdominal obesity becomes more important as a risk factor for cardiovascular
diseases. The epidemiological study DETECT (Diabetes Cardiovascular Risk
Evaluation: Targets and Essential Data for Commitment of Treatment) was
launched to identify the reasons, the extent and the short-term consequences
of unmet needs in patients with cardiovascular risk.

DETECT is a large multistage cross-sectional and prospective study of
60000 consecutive patients in over 3000 primary care offices, nationwide.
A subset of 7500 patients was characterized by an extensive standardized
laboratory program and was followed up over at least four years.

Almost one quarter of the patients was obese (BMI ≥30 kg/m2). Over-
weight (BMI 25-30 kg/m2) was most frequent in male patients (49%) whereas
the majority of women (43%) had normal weight (BMI <25 kg/m2). Coronary
heart disease, type 2 diabetes and hypertension were more prevalent in patients
with obesity than in normal or overweight subjects. Obese patients had signifi-
cantly higher LDL-C (131 and 123 mg/dl, respectively) and triglycerides (180
and 113 mg/dl, respectively) but lower HDL-C (51 and 64 mg/dl, respectively)
compared with normal weight subjects. Mean values of C-reactive protein
were significantly higher in obese compared with overweight and normal
weight patients (6.5, 4.4 and 3.5 mg/dl, respectively).

Our results indicate the importance of obesity to coronary heart disease.
Obesity is significantly associated with cardiovascular risk factors such as
hyperlipidemia, hypertension, diabetes and inflammation.

Mo-P1:36 POPULATION PREVALENCE OF ELEVATED
TOTAL/HIGH-DENSITY LIPOPROTEIN
CHOLESTEROL RATIO AND MODELED
TREATMENT EFFECTS

E.J. Stanek, S.L. Charland. Medical Affairs, Kos Pharmaceuticals, Inc.,
Cranbury, USA

Objective: The total cholesterol (TC)/high-density lipoprotein cholesterol
(HDL-C) ratio is a predictor of cardiovascular events, and guidelines recom-
mend optimal values <4/<5 per level of risk. We characterized TC/HDL-C,
optimal value prevalence, and modeled treatment effects in a US population.

Methods: Patients were selected from a 2.1M record managed care
database if they had a lipid panel between 1/1/00 and 12/31/01 and were on no
concomitant lipid therapy. Initial lipid values for each patient were obtained,
and we measured: 1) Prevalence of TC/HDL-C >4/>5 per risk level and
mean±SD ratios; and 2) Modeled effects using product labeling information
of approved dyslipidemia therapies on the achievement of optimal TC/HDL-C.

Results: The study population was 44,351, median age 67 years, 50%
female, 47% secondary prevention, 18% diabetes, and 65% hypertension. Un-
treated TC/HDL-C was 4.7±1.4, and a non-optimal TC/HDL-C was present
in 54%. Modeled achievement of optimal TC/HDL-C with available therapy
at maximum dosage in rank-order was: extended-release niacin/lovastatin
(99.5%) > extended-release niacin (97.6%) > rosuvastatin (91.7%) > lovas-
tatin (85%) = simvastatin = simvastatin/ezetimibe > atorvastatin (84%) >
fenofibrate (83%) > fluvastatin (77.8%) > pravastatin (69.6%) > ezetimibe
(56.4%).

Conclusions: An elevated TC/HDL-C was highly prevalent in this popula-
tion. Modeled treatment effects indicated that extended-release niacin, alone
or in combination with lovastatin, resulted in the greatest proportion of patients
with optimal TC/HDL-C on a population basis.
Funding: Kos Pharmaceuticals, Inc.

Mo-P1:37 RISK FACTORS OF ATHEROSCLEROSIS IN
CHILDREN - YUSAD STUDY

S. Simeunovic, Z. Milincic, S. Nedeljkovic, M. Bajcetic, M. Vukotic,
D. Djuric, D. Simeunovic, D. Nikolic. University Children‘S Hospital,
Belgrade, Serbia - Montenegro

Objective: YUSAD study is prospective five-year study that begun in 1998th,
when 13 comparative cohorts of boys and girls in former Yugoslavia was
elaborated. Aim of our study was to determine the most frequent risk factors
and its evolution in children age of 10 years and age of 15 years.

Methods: Clinical examination and lipid status with standard laboratory
measurements from blood was preformed and blood pressure (BP) was
measured. Results were compared with nomograms for age and sex.

Results: In 4243 children of age of 10 years BP was between 96-118/51-
73mmHg, and for age of 15 years was between 102-126/50-76mmHg. In 3525
children age of 10 years (1756 girls and 1769 boys) and in 3439 children
age of 15 years (1719 girls and 1720 boys) lipid status was (median value ±
standard deviation):

Girls: Total cholesterol 4,36±0,80 and 4,40±0,83; LDL 2,73±0,81 and
2,48±0,90; HDL 1,42±0,37 and 1,53±0,48; TG 0,82±0,41 and 0,88±0,39;
ApoB 0,83±0,25 and 0,76±0,20

Boys: Total cholesterol 4,29±0,75 and 4,11±0,80; LDL 2,63±0,74 and
2,28±0,86; HDL 1,45±0,37 and 1,44±0,44; TG 0,75±0,36 and 0,83±0,41;
ApoB 0,79±0,20 and 0,68±0,22

Conclusions: Higher values of all lipid fractions were detected in girls.
In 4243 children of age of 10 years, in 151 (3.55%) children the systolic

BP was worsened and in 124 (2.92%) children improved in 15th year.
In 3048 children of age of 10 years, in 59 (1.93%) children the diastolic

BP was worsened and in 24 (0.78%) children improved in 15th year.
Funding: Ministry of Science and Environment Protection, Belgrade, Serbia-
Montenegro

Mo-P1:38 HYPERTRIGLYCERIDEMIC WAIST IN AN IRANIAN
WOMEN SAMPLE: ISFAHAN HEALTHY HEART
PROGRAM (IHHP)

A. Tavassoli, N. Sarrafzadegan, M. Saeidi, A. Akhavan, A. Khosravi. Isfahan
Cardiovascular Research Centert, Isfahan, Iran

Objectives: Hypertriglyceridemia (TG≥150 mg/dl) and abdominal obesity
(Waist circumference -88cm) are important determinants for metabolic syn-
drome in men and women.
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This study have been done to determine the prevalence of these two
determinants and to compare the accompanying risk factors in Iranian women
with or without these disorders.

Methods: In the first phase of IHHP, 6123 women aged≥ 19 years were
selected by random cluster sampling in three counties in the central part of
Iran. They completed questionnaires including questions on their demographic
variables as well as personal medical history. All underwent blood pressure,
weight and height, waist and hip circumferences measurements following
the WHO standardized methods. Their fasting blood samples were taken for
fasting and 2 hour blood glucose, blood lipids including cholesterol (total,
LDL, HDL) and triglycerides using enzymatic method. They were classified
into four groups based on whether their waist circumference (WC) and TG
were higher or lower than the above mentioned cut points.

Results: While 45.4% of the studied sample were in the normal TG/normal
WC group, 24% of the Iranian women had high TG/high WC. The mean levels
of systolic and diastolic blood pressures as well as blood glucose, total, LDL
and HDL cholesterol in four phenotype groups are presented in Table 1.

Table 1. The mean levels of accompanying risk factors in four phenotype groups

4th Group 3rd Group 2nd Group 1st Group
mean±SD mean±SD mean±SD mean±SD

N (%) 1527(24.3) 903(14.4) 1289(20.5) 2560(40.8)
Age 46.59±14 41.30±15 39.36±13 32.99±13
Systolic blood presure (mmHg) 125±22 116±20 117±20 108±16
Diastolic blood presure (mmHg) 80±10 75±10 76±10 72±10
BMI( m2/kg) 31±6 26±5 29±5 23±4
WC (cm) 106±9 85.5±8 103.8±9 81.5±9
FB (mg/dl) 93±44 86±37 83±38 78±20
2h-Blood sugar (mg/dl) 124±68 112±68 100±38 96±41
Cholesterol (mg/dl) 236±50 223±57 195±43 179±50
TG (mg/dl) 263±112 233±91 113±29 101±30
HDL-C (mg/dl) 48±16 48±19 49±10 49±11
LDL-C (mg/dl) 138±44 129±44 125±40 110±37

1st group: TG<150mg/dl/wc<88cm; 2nd group: TG<150mg/dl/wc>88cm; 3rd group:
TG>150mg/dl/wc<88cm; 4th group: TG>150mg/dl/wc>88cm.

Conclusion: As one fourth of Iranian women have HTG and elevated WC
and the mean levels as well as the prevalence of accompanying risk factors is
high, it can be used as a determinant tool to predict other risk factors in this
high risk group.

Mo-P1:39 ANTHROPOMETRIC MARKERS OF HYPERTENSION
FOR POPULATION ASSESSMENT

M.J. Albert1, J.L. Penas1, M.F. Blanco2, J. Bacallao3 , J.E. Fernandez-
Britto3. 1Policlinic Vedado, Havana University, Havana, Cuba; 2Mexican
Institute of Education and Research, Mexican University, Mexico; 3Center of
Atherosclerosis Research, Havana University, Havana, Cuba

Objective: (1) To identify anthropometric markers of risk for pre-hypertension
and hypertension. (2) To define optimal cut-off points for those markers in
men and women of different age groups.

Methods: A cross- sectional sample of 617 patients over 20 years from two
medical posts in one health area in Havana was selected. Variables measured
included: sex, age, blood pressure, height, weight, body mass index, waist
circumference and waist/hip ratio. Logistic regression was used to identify
markers of risk and ROC curves to rank the markers and to find optimal cut-off
points.

Results: A total of 235(38%) patients were prehypertensive and 177 (29%)
hypertensive, 241 (39%) were overweight and 124 (20%) obese. Logistic
models to assess risk for hypertension or pre-hypertension performed well in
men above 60 years of age and in women below 60 years of age. Optimal
sample dependent cut-off points differ from those reported in the literature.

Conclusions: Prehypertension, hypertension and overweight were found
to be real health problems in the population studied. The performance of
anthropometric variables as markers of risk depends on sex and age. Body
mass index is the best marker (cut-off point=24.3) in men over 60 years and
in women 20-39 years (cut-off point=23.8) and waist circumference performs
better in women 40-59 years (cut-off point=85.25).
Funding: At the whole expense of the Centre for Research and Reference of
Atherosclerosis (CIRAH)

Mo-P1:40 MENSTRUAL CYCLE LENGTH, SERUM LIPIDS AND
LIPOPROTEINS IN A COHORT OF ITALIAN
MEDITERRANEAN WOMEN: FINDINGS FROM
PROGETTO ATENA

F. Rubba1, A. Mattiello2 , P. Chiodini2 , E. Celentano2 , R. Galasso2,
A.V. Ciardullo2 , M. Gentile2 , M. Triassi1, P. Rubba2, S. Panico2.
1Dipartimento Scienze Mediche Preventive Università Federico II Napoli,
Naples, Italy; 2Dipartimento Medicina Clinica E Sperimentale, Università
Federico II Napoli, Naples, Italy

Menstrual irregularities may be associated to underlying insulin resistance
and to an hyperestrogenica/hyperandrogenic condition. Both these features
are known to affect lipid profile by increasing blood triglyceride levels and
decreasing HDL levels; through these mechanisms irregular menses could
influence coronary risk. No data are available which compare categories of
cycle length within a normal range (21-31 days) with specific evaluation of
blood lipids.

Serum total cholesterol (CHOL), HDL-cholesterol (HDL), LDL-
cholesterol (LDL) and Trygliceride (TG) have been determined in 5,062
participants to the PROGETTO ATENA, a population-based cohort study, in
women, aged 30-69, living in the metropolitan area of Naples, Southern Italy.
The length of menstrual cycles between age 30 and 40, recalled by each
participant has been evaluated. Lipids and lipoproteins have been measured in
fasting conditions at baseline as well as anthropometry. Means are adjusted for
age, menopausal status, BMI, and abdominal circumference at age of blood
measurement. Interestingly, TG appear to increase with increasing number of
days of the menstrual cycles: 106 mg/dl in short cycle pattern (21-26 days),
113 in medium (27-29 days), 117 in long 30-31 days); this relationship is
confirmed also by including only women with a stable cycle length during
reproductive life. A logistic model performed to test the condition of TG>150
mg/dl, adjusted by the same covariates, indicates increase in risk of having
high TG levels in women with longer cycle length: OR (long vs short) = 1,5
(CI 95% 1,1-1,98).;OR (medium vs short) = 1,2 (CI 95% 0,99-1,6).

The relationship between the underlined causes for both high-normal cycle
length and TG deserves further investigation, including hormonal pathways
connected to metabolic syndrome.

Mo-P1:41 DETERMINATION OF PLASMA ANTIBODIES
ANTI-MODIFIED LDL IN CHILDREN AND THEIR
CORRELATION WITH LIPIDS, NUTRITIONAL
STATUS, BLOOD PRESSURE AGE AND GENDER

A. Pereira, T. Leme Da Rocha Martinez, L. Proença Vieira. Incor - Heart
Institute and University of São Paulo, São Paulo, Brazil

Background: The Low Density Lipoprotein (LDL) may be modified in vivo
transforming into the modified form of LDL (LDL-mo), becoming immuno-
genic and resultinf in the production of auto-antibodies (antiLDL-mo).

Objectives: to determine the levels of antiLDL-mo in vivo in 501 children
and adolescents ranging from 2 to 19 years old with total cholesterol (TC)
above 150mg% to calculate the correlation between the levels of antiLDL-
mo and TC, LDL-C, HDL-C and triglycerides (TG), fasting glucose; blood
pressure (BP) and; bith weight, nutrition status, gender and age.

Methods: the anti-LDL anitbodies assay used was ELISA; the nutritional
status was evaluated by weight and height. For children under 6 years old, the
Waterloo classification was used the and for those above 6 years, the criteria
of Body Mass Index (BMI) was adapted to the age (Must 1991).

Results: 1) absence of correlations between the plasma levels of anti-LDL
antibodies of children and adolescents, in the range of age from 2 to 19 years
old, with profile, nutritional status diastolic blood pressure, age and gender;
2) presence of significant associantions between plasma levels of antiLDL-mo
antibodies and sistolic blood pressure in the female group; 3) lower median
antiLDL-ni antibodies in the group of children under12 years age when
compared with those older than 12 years.

Conclusions: antibodies antiLDL-mo presented significant correlation
with systolic blood pressure in girls, independtly of the age group considered.
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Mo-P1:42 BIOLOGICAL RHYTHMS IN SERUM LIPIDS AND
LIPOPROTEINS OF A BRAZILIAN POPULATION
CORRELATE WITH THE PREVALENCE OF
ATHEROSCLEROTIC CARDIOVASCULAR DISEASE

F. Dalpino1, L. Menna-Barreto2 , H. Oliveira1 , E. De Faria1. 1University of
Campinas, Campinas, Brazil; 2University of São Paulo, São Paulo, Brazil

Objective: To evaluate the occurrence of biological rhythms in serum lipids
and lipoproteins and the correlations with the frequency of atherosclerosis
manifestations in a large sample of a Brazilian population.

Methods: Retrospective laboratory study was carried out to evaluate the
lipid profile results of individuals registered at a referral University Hospital
in Campinas, State of São Paulo, during 8 years, from 1996 to 2003. The
studied population was composed of individuals of both sexes and all ages
totalizing 38,579 participants. The number of exams performed per param-
eter was: 88,587 for cholesterol, 66,265 for HDL-cholesterol, 61,828 for
LDL-cholesterol and 85,254 for triglycerides, totaling 301,934 measurements.
Parametric statistical analyses were carried out using the SAS program and
the temporal analysis used the Cosinor method.

Results: Significant seasonal rhythmicity was observed in cholesterol
(p=0.002), LDL-cholesterol (p<0.001) and HDL-cholesterol (p<0.001)
dosage, with maximum values in the winter and minimum values in the
summer. Triglycerides did not present significant difference. Sex changed
triglycerides rhythm but no age differences were found among the four
parameters; dyslipidemia attenuated HDL-cholesterol rhythm.

Conclusion: The correlations between the rhythms of cholesterol and
LDL-cholesterol with the prevalence of manifestations of atherosclerosis in-
dicate the impact of seasonality on cardiovascular disease (CVD) and also the
rhythms are a cause of pre-analytical variation in these laboratory tests.
Funding: FAEP and FAPESP

Mo-P1:43 SERUM TOTAL AND HDL-PHOSPHOLIPID LEVELS
IN A POPULATION BASED STUDY AND RELATION
TO RISK OF METABOLIC YNDROME AND
CORONARY DISEASE

G. Hergenc1, A. Onat2,3, S. Turkmen4, M. Yazici5 , I. Sari6, G. Can7.
1Turkish Soc Cardiology, Istanbul, Turkey; 2Istanbul Univ Cerrahpasa Med
Fac Cardiology Dept, Istanbul, Turkey; 3Yildiz T Univ Bilogy Dept/Medical
Center Clin Lab, Istanbul, Turkey; 4Gaziantep Univ Med Fac Cardiology
Dept, Gaziantep, Turkey; 5Izzet Baysal Univ Duzce Med Fac Cardiology
Dept, Duzce, Turkey; 6Siyami Ersek Cardiovascular Surgery Center, Istanbul,
Turkey; 7Istanbul Univ Cerrahpasa Med Fac Public Health Dept, Istanbul,
Turkey

Objectives: The role of serum total (TPL) and high density lipoprotein-
phospholipids (HDL-pl), as a risk factor in coronary heart disease (CHD) and
metabolic syndrome (MS) was investigated.

Methods: In a random sample of Turkish adults who have a high prevalence
of MS, total and HDL-pl were measured in 1088 and 642 adults, respec-
tively, with an enzymatic method that measures total phosphatidylcholine,
sphingomyelin and lyso-phosphatidyl-choline.

Results: Serum TPL and HDL-pl levels were significantly higher in
women (TPL 2.8 mmol/L, HDL-pl 1.21 mmol/L) than in men. Linear re-
gresion analyses revealed HDL-C, apo B, triglycerides, diabetes and female
gender as independent significant determinants of TPL levels in adults. HDL-
C and impaired glucose regulation were sole significant variables, together
contributing one-quarter of serum HDL-pl. Individuals with MS or diabetes
had significantly higher TPL concentrations. Gender- and age-adjusted odds
ratio (OR) of TPL for MS was 1.73, whereas the multiadjusted OR of HDLpl
per 1 SD increment corresponded to a significantly reduced independent MS
likelihood by 26% in women (and 18% in the whole group). The multiadjusted
OR of HDL-pl for CHD in men and women combined was 0.32 (p=0.057)
corresponding to a reduced CHD likelihood by 32% per 1 SD increment of
HDL-pl.

Conclusion: Plasma TPL levels point to an adverse relationship to MS,
while their role in CHD risk needs further investigation. HDL-phospholipids,
by contrast, mark substantial protection from MS as well as from CHD.
Funding: Turkish Society of Cardiology and Astra Zeneca-Turkey

Mo-P1:44 EXPOSURE TO TOBACCO SMOKE AND SERUM
LIPID PROFILES IN 11-YEAR-OLD CHILDREN

K. Kallio1, E. Jokinen2, O. Simell3 . 1Research Centre of Applied and
Preventive Cardiovascular Medicine, University of Turku, Turku, Finland;
2Department of Pediatrics, University of Helsinki, Helsinki, Finland;
3Department of Pediatrics, University of Turku, Turku, Finland

Objective: To investigate whether exposure to tobacco smoke relates to serum
lipid or lipoprotein concentrations in healthy children.

Methods: An ongoing randomized, prospective atherosclerosis prevention
trial (STRIP), which began at 7 mo of age. Passive smoking was evaluated in
8 to 11 year old children using serum cotinine concentration, analyzed with
gas chromatography (detection limit 0.16 ng/ml). Serum lipid profiles were
measured at age 11 years using standard methods.

Results: At age 11 years 544 children (94% of the STRIP age cohort) had
both cotinine and lipid values measured. cotinine values of the 11-year-old
children ranged from <0.16 to 6.8 ng/ml. in the cross-sectional analyses
no correlations were found between cotinine values and lipid profiles. To
examine whether prolonged exposure to tobacco smoke is associated with
lipid values, children with four cotinine measurements between the ages 8 to
11 years were studied. Children with cotinine value in the highest decile 2 to 4
times during follow-up constituted a group of children with persistently high
cotinine values (N=36) and another group comprised children with cotinine
value never in the highest decile (N=358). These extreme cotinine groups were
similar regarding strip study group, auxiology, and blood pressure. At age 11
years no differences in serum total cholesterol, HDL, LDL, triglyceride, Lp(a),
apoA-1, or apoB concentrations were observed between the two extreme
cotinine groups.

Conclusion: These data suggest that exposure of 11-year-old children
to tobacco smoke at the level observed in STRIP is not associated with
disturbances in lipid profile.

Mo-P1:45 PREDICTION OF CARDIOVASCULAR DEATH BY
SELF-REPORTED PAST HISTORY OF
HYPERTENSION IN A 19-YEAR COHORT STUDY IN
JAPAN

A. Higashiyama1, Y. Murakami1, T. Kadowaki1 , Y. Kita1, T. Okamura1,
T. Hayakawa2, A. Okayama3, H. Ueshima1. 1Shiga University of Medical
Science, Otsu, Japan; 2Shimane Medical University, Izumo, Japan; 3National
Cardiovascular Center, Suita, Japan

Objective: Hypertension (HT) is one of the most important risk factors for
cardiovascular diseases(CVD). Most of the middle-aged Japanese people have
the opportunity to undergo screening for HT. However, many of those with HT
don’t understand the risk of CVD in the future and few people accept to change
their lifestyle. This study clarifies the relationship between self-reported past
history of HT and CVD mortality.

Method: The subjects were 6,441 participants of National Survey of
Cardiovascular Disease in 1980, who were aged 30-59 years without a past
history of CVD and were followed-up for 19 years. Hazard ratio (HR) and
95% confidence interval (95% CI) of self-reported past history of HT for
CVD death (all CVD, total stroke, cerebral infarction, intracranial hemorrhage
and coronary heart disease(CHD)) were estimated by Cox proportional hazard
model.

Results: Participants who had a history of HT showed a significantly
higher risk for CVD death than those without a history of HT in both men and
women (men; HR=2.34, 95% CI:1.46-3.76, women; HR=2.73, 95%CI:1.50-
4.96). In subgroup analysis of CVD, HRs of death due to stroke and CHD
were approximately 3.0 and 1.5 in both sexes. The existence of self-reported
past history of HT translated into 30mmHg higher systolic blood pressure
measurement when we compared the coefficients of Cox model.

Conclusions: Self-reported past history of HT was an important predictor
for cardiovascular death in the middle-aged Japanese population. A person
with a self-reported past history of HT is a main target to be recommended
daily blood pressure measurement and lifestyle modification.
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Mo-P1:46 BODY MASS INDEX AND HS-CRP IN A COHORT OF
MEDITERRANEAN WOMEN: FINDINGS FROM
PROGETTO ATENA

M. Gentile 1, F. Rubba2, A. Mattiello1 , E. Celentano1 , R. Galasso1,
M. Santucci De Magistris1 , M. Del Pezzo1, P. Rubba1, S. Panico1.
1Department of Clinical and Experimental Medicine, University of Naples,
Federico II, Naples, Italy; 2Direzione Sanitaria, A.O.P.,University of Naples,
Federico II, Naples, Italy

Body Mass Index (BMI) and high-sensitive CPR (hs-CPR) has been evaluated
in a population-based cohort study in women, aged 30-69, living in the
metropolitan area of Naples, Southern Italy (Progetto ATENA).

Serum cholesterol, HDL-cholesterol, LDL-cholesterol, Triglyceride, In-
sulin, HOMA, Apo B and hs-CPR are measured in 390 women, as a part of
5.062 participants of the cohort.

The association between BMI and hs-CRP has been evaluated taking into
account different adjustment models.

Results: Women in the second and third tertile of BMI, compared with
those in the first tertile, show the following OR of having hs-CPR values above
1,5 mg/l:

– II vs I tertile 1.6 (p=0.06), III vs I tertile 3.36 (p=0.0001); adjusted for
age, apoB and TG.

– II vs I tertile 1.7 (p=0.05), III vs I tertile 3.53 (p=0.0001); adjusted for
age, LDL, HDL.

– II vs I tertile 1.7 (p=0.04), III vs I tertile 3.1 (p=0.0001); adjusted for age,
Systolic Pressure (SP) and HOMA.

– II vs I tertile 1.7 (p=0.04), III vs I tertile 3.4 (p=0.0001); adjusted for age,
and SP.

This finding show that in this group of women overweight and obesity are
associated with elevated hs-PCR.

These results are in line with the findings that adipose tissue can produce
cytokines that increases the hepatic production of CPR, an inflammatory
marker, associated with increased cardiovascular risk.

Mo-P1:47 ALCOHOL INTAKE AND BLOOD PRESSURE: THE
INTERMAP STUDY

Q. Chan1, P. Elliott1 , J. Stamler2, M. Daviglus2, A.R. Dyer2, H. Ueshima3,
B. Zhou4. 1Imperial College, London, United Kingdom; 2Northwestern
University, Chicago, USA; 3Shiga University of Medical Science, Shiga,
Japan; 4Chinese Academy of Medical Science, Beijing, China

Objective: For light/moderate and heavy alcohol drinkers, assess role of
nutrients and alcohol drinking pattern in accounting for positive relation of
alcohol intake to blood pressure (BP).

Methods: The INTERMAP Study is an epidemiologic investigation of
2359 men and 2321 women ages 40-59 years from 17 population samples in
4 countries. With standardised high-quality methods, 4 24-hr dietary recalls,
2 timed 24-hr urine collections, 8 BP measurements and extensive question-
naire data were accrued for all participants. Detailed data on daily alcohol
consumption over the previous 7 days were obtained at 2 visits 3-6 weeks
apart.

Results: 1943 men and 1455 women were current alcohol drinkers; 369
men (>39g alcohol/day) and 66 women (>26g alcohol/day) were heavy
drinkers.

Average BP for light/moderate drinkers was similar to average BP of
non-drinkers irrespective of drinking pattern and nutrient intakes. Among
male heavy drinkers 64% drank on 13-14 (of 14) days, 26% on 10-12 days,
8% on 7-9 days, 3% on 1-6 days. For all these strata, average BP was higher
than for light/moderate and non-drinkers, with highest BP for men whose
heavy drinking occurred on 1-9 of 14 days. In multivariate linear regression
analyses, alcohol intake (g/day) on drinking days related significantly to BP.
More adverse macro-/micronutrient intakes of heavy drinkers did not account
for their higher BP level.

Conclusions: Higher BP of heavy drinkers is especially marked for heavy
drinkers ingesting alcohol for fewer than 5 days/week; it is independent of
their nutrient intakes.
Funding: National Heart, Lung, and Blood Institute, USA.

Mo-P1:48 LONG-TERM OUTCOME AFTER STROKE AMONG
THE PARTICIPANTS OF THE NATIONAL SURVEY ON
CIRCULATORY DISORDEERS IN JAPAN (NIPPON
DATA80, 1980-1994)

T. Yamamoto1, Y. Nakamura2, T. Okamura1, T. Kadowaki1 , T. Hayakawa3 ,
Y. Kita1, A. Okayama4, H. Ueshima1. 1Department of Health Science,Shiga
University of Medical Science, Otsu, Japan; 2Cardiovascular Epidemiology,
Kyoto Women’s University, Kyoto, Japan; 3Department of Public Health
Science,Shimane University School of Medicine, Matsue, Japan; 4Department
of Preventive Cardiology, National Cardiovascular Center, Suita, Japan

Objective: Stroke history is known to associate with a higher mortality,
however most of the previous reports followed the patients for few years. We
studied long-term mortality for those with and without stroke history among
community-based population using NIPPON DATA80 database.

Methods: A cohort study taken over 14 years involving 9615 men and
women aged over 30 years old randomly selected throughout Japan, partici-
pating in the National Survey on Circulatory Disorders in 1980. We compared
mortalities and examined risk factors for death among those with and without
stroke history.

Results: One hundred nine participants, 1.1% of all, had stroke history; 38
women and 71 men. They experienced much worse stroke and all-cause mor-
talities than those without stroke history. Multivariate Cox hazard ratios (95%
CI) of having stroke history adjusted for age and traditional risk factors were:
all-cause mortality, 2.30(1.45-3.65) for women and 1.74(1.26-2.39) for men;
stroke mortality, 4.24(2.05-8.77) for women and 3.36 (1.93-5.84) for men.
Over half of them had already medicated for hypertension, but 80% of them
were controlled insufficiently. Risk factors except for age were hypertension,
smoking, high level of blood sugar and creatinine. Having stroke history for
men was equivalent to 65mmHg higher systolic blood pressure among those
without history of stroke.

Conclusions: Over this 14 year period of study, stroke survivors had
elevated mortality than the others. Importance of checking stroke history
in medical examination, controlling hypertension strictly long enough and
encouraging tobacco cessation are re-confirmed.

Mo-P1:49 CARDIOVASCULAR RISK FACTORS IN OBESITY

M. Bonas1, A. Bonas2, E. Perdikari3 , G. Markou4, D. Tassopoulos3.
1Neurologist Department, Ika Nafpaktos, Greece; 2Neurologist Department,
G.H. Agrinio, Greece; 3Pediatric Department, H. C. of Gastouni, Greece;
4Pediatric Department, G.H of Rio Patra, Greece

Aim of this study is to investigate the relationship with obesity and cardiovas-
cular risk factors.

Material and Methods: We studied 312 overweight children (152 girls
mean age 10.4), 165 obese children (80 girls, mean age 10.1), and 65 chil-
dren(30 girls mean age 10.3) with normal body weight between 9/2003and
11/2005.Weight status (body mass index), lipids (triglycerides, low-density
lipoprotein- and high-density lipoprotein-cholesterol), blood pressure, and
insulin resistance index were determined.

Results: Obesity was associated with significant increases in triglycerides
(p < 0.001), blood pressure (p < 0.001), and insuline-resistance (p, 0.01)
There was no significant change in LDL-level. The changes were greater
among overweight and obese than normal and overweight children.(p<0.05).

Conclusions: Improving overweight is important to prevent hypertension
and insulin resistance in obese children.

Mo-P1:50 TREND OF INCREASE IN ACUTE MYOCARDIAL
INFARCTION INCIDENCE AMONG OLD AGED IN A
RURAL JAPANESE POPULATION

T.C. Turin1, Y. Kita1, Y. Murakami1, N. Rumana1, A. Wakayama2,
Y. Nakamura3, H. Ueshima1. 1Department of Health Science, Shiga
University of Medical Science, Otsu, Shiga, Japan; 2Department of
Preventive Cardiology, National Cardiovascular Center, Suita, Osaka, Japan;
3Department of Living and Welfare, Faculty of Home Economics, Kyoto
Women’s University, Kyoto, Japan

Objective: Few cardio-cerebrovascular disease registers of long study period
are available in Japan to identify any existing trend for Acute Myocardial
Infarction(AMI) incidence. This study examined 12 year registration data of
AMI for that purpose.

Method: Data was obtained from Takashima Registration Study for cardio-
cerebrovascular diseases, which covered a stable population of roughly 54,000
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residents of Takashima County in central Japan. There were 352 cases (men
224 & women 128) who experienced a first ever AMI during the years of
1999-2001. Average age of the registered men & women patients were 69.3
& 75.7 years respectively. The criteria of the AMI were based on WHO-
MONICA project. We compared gender specific incidence rates for AMI
among the three age-groups (Younger: <65, Old: 65-84 & Very Old: 84<) for
four three-year periods (1990-92, 1993-95, 1996-98 & 1999-01) to explore
the trends of AMI.

Result: The incidence rate (per 100,000/year) of AMI among Old showed
increasing trend (p=0.034) from 1990-92 (126.6, 95%CI 82.0-171.2) to 1999-
01 (225.7, 95%CI 174.6-276.8). In men the incidence rate among the Old
were; 186.8 (95%CI 102.8-270.9) in 1990-92, 222.9 (95%CI 137.2-308.6)
in 1993-95, 238.4 (95%CI 155.8-320.9) in 1996-98 & 309.5(95%CI 220.1-
398.9) in 1990-01. A trend of increase in AMI incidence was observed
(p=0.038). In women no apparent trends were found.

Conclusion: Among the people aged 65-84 years, the incidence rate of
AMI in men showed an increasing trend during 1990-2001.
Funding: Grants from Ministry of Health and Welfare & Ministry of Educa-
tion, Culture, Sports, Science and Technology, Japan.

Mo-P1:51 RISK FACTORS OF DIABETIC ARTERIOPATHY:
CORRELATIONS WITH SEVERITY AND EXTENT OF
THE PERIPHERAL ARTERIAL DISEASE

O. Suciu1, C. Le Hello2, D. Maiza2, C. Duncea1, C. Hotoleanu1 . 1University
of Medicine and Pharmacy, Cluj-Napoca, Romania; 2Centre Hospitalier et
Universitaire, Service de Chirurgie Thoracique et Cardiovasculaire, Caen,
France

Arteriopathy is one of the most severe complications in diabetes and affects a
large proportion of these patients, having a negative influence on the quality
of their life. Recognizing and treating the risk factors is a challenge for every
medical practitioner in order to prevent the development and extension of
atherosclerosis and atherothrombosis, so our study’s aim was to evaluate risk
factors for arteriopathy in diabetic patients, to correlate them with the extent
and severity of lower limbs arterial disease in comparison with non-diabetics.
The study include 2 groups of patient with peripheral arterial disease (50
diabetics and 50 non-diabetics), who were admitted in a vascular surgery unit
for intermittent claudication, rest pain or foot ulcers. There were 66 men and
34 women, with ages between 35 and 86 years (a mean of 65,5). There have
been noted the classical modifiable rsik factors and less usual risk factors,
in situations where the forst ones were absent (i.e. hyperhomocysteinemia).
The presence of arterial disease was demonstrated and its extent and severity
evaluated by imaging methods (Doppler ultrasonography, arteriography, an-
gioscanner or angioIRM). The presence of multiple risk factors was correlated
with a larger extent and a greater severity of peripheral arterial disease,
especially with diabetes mellitus.

Mo-P1:52 THE EFFECT OF FOOD AND LIFESTYLE ON THE
ANTIOXIDANT VITAMIN LEVELS IN HUMAN SERUM

H. Stritecka, P. Hlubik. Faculty of Military Health Sciences, University of
Defence, Hradec Kralove, Czech Republic

Objective: Nutrition plays an important role in etiopathogenesis of atheroscle-
rosis. An excessive intake of energy, lipids, saturated fatty acids, simple
saccharides and at the same time insufficient consumption of vitamins with
antioxidant effect can lead to the inception of many non communicable
diseases of mass incidence (dyslipidemia, obesity, type 2 diabetes mellitus,
ischemic heart disease). Sufficient organisms saturation with antioxidants is an
important protective factor that eliminates negative effect of oxygen radicals
and plays an important role in the prevention of civilization diseases.

Methods: 171 healthy volunteers, 152 men and 19 women average age
34,2 years were determining of biochemical and anthropometrical parameters,
up to date health condition and to record eating habits. Study participants
received simple questionnaires focused on the consumption of meat, fish, milk,
eggs, vegetables, fruit, alcohol and supplements with vitamin preparations.

Results: Low level of fruit and vegetable consumption in the monitored
group is reflected in serum levels of antioxidants, HDL cholesterol and also in
atherogenous index values. The volunteers who stated daily consumption of
fruit and vegetables had two times higher carotene levels in serum, vitamin
C concentration was on an average 33 percent higher and the atherogenous
index was 20 percent lower.
Literature
[1] Hlúbik P., Opltová L. Vitamíny. Ed. Grada Publishing Praha 2004

[2] Stritecká H., Hlúbik P., Program of Preventive Care in Czech Army ICHS
risk. Zywienie czlowieka i metabolizm, 2005, vol. XXXII, N. 1, s. 571 -
575.

Funding: Supported by MO 0FVZ0000502.

Mo-P1:53 ATHEROSCLEROSIS-CONNECTED DISEASES IN
SIBERIA

Y.P. Nikitin, G.I. Simonova, S.K. Malyutina, V.L. Feigin, T.V. Vinogradova.
Institute of Internal Medicine Sb Rams, Novosibirsk, Russia

Objectives: To study epidemiological peculiarities of atherosclerosis-
connected diseases and its risk factors in Siberian region.

Methods: To register total (overall) mortality, fatal and non-fatal strokes
and myocardial infarctions, population screening in 1985-86, 1995, 2002-04
within the WHO project MONICA and program HAPIEE.

Results: In comparison with other MONICA-centers (1985-1995) stroke
and infarction morbidity and mortality rates in Novosibirsk was high. The
prevalence of arterial hypertension (more than 140/90 mm.Hg) in patients
25-64 years old was 51%. Average level of cholesterol was 220mg/dl, LDL-C
146 mg/dl, triglyceride 109 mg/dl, HDL-C 54 mg/dl. During the period
1994-2004 years death rates, and especially CVD mortality, have increased
greatly. However, there was no worth dynamics in the prevalence of arterial
hypertension, levels of lipids or obesity rates, moreover some rates of con-
ventional risk factors have reduced. In addition, there was some growth in
the degree of alcohol consumption and smoking in women, and psychosocial
dissatisfaction.

In different regions of Siberia (Chukotka, Yakutia, Altay), standardized
rates of CVD mortality was a bit higher than those in Novosibirsk. Lipid
profile in Caucasian population of Siberia was similar or sometimes a bit
more pro-atherogenic, than those in Novosibirsk. Examined parameters in
Mongoloid population was more heterogeneous.

Conclusions: There have been studied the prevalence of CVD, its risk
factors and trends of the period 1985-2004 in different regions and ethnicities
of Siberia.
Funding: This study was a part of governmental program.

Mo-P1:54 UNIVERSAL SCREENING OF RISK FACTORS FOR
PREMATURE ATHEROSCLEROSIS IN CHILDREN
AND ADOLESCENTS

S. Rosipal1, P. Simurka1, M. Debreova1, M. Datelova2 , F. Hruba2.
1Lipmet-Division of Lipid Metabolism, Poprad, Slovak Republic; 2Regional
Institute of Public Health, Banska Bystrica, Slovak Republic

Objective: To assess current criteria of pediatric cardiovascular diseases risk
factors in the primary care setting-universal screening system.

Methods: Longitudinal Poprad (1985 - 2001) and multicentric Slovak
Republic (2002) studies were evaluated. In all participants, 25326 children
11 years old (y.o.) (male 50.9%) and 9540 adolescents 17 y.o. (male 50.5%),
main measures were an age appropriate questionnaire, weight, height, body
mass index, waist circumference, blood pressure, total cholesterol (S), risk
profile.

Results: Family history concerning cardiovascular risk factors in relatives
< 55 y.o. was positive (children/adolescents) by 16.41/21.81%; overweight
6.10/6.12% - male 52.50/50.02%; obesity 3.65/3.22 - male 50.08/50.02;
hypertension (a single occasion) 1st degree

3.56/4.55% - male 52.43/68.50%, 2nd degree 6.44/7.90% - male
53.30/51.89%, isolated high blood pressure 3.97/4.68% - male 52.14/76.71%;
total cholesterol (≥ 4.85 mmol/L) had 22.61/13.20% - male 48.82/49.12%,
positive rescreening 13.21/8.05%; total cholesterol (< 2.85 mmol/L)
0.56/0.58% - male 49.12/50.02%, positive rescreening 0.23/0.24%. Ap-
proximate frequency of familial hypercholesterolemia was 0.32%, familial
combined hyperlipidemia 0.95% and familial hypobetalipoproteinemia 0.07%.
The determinants of adult cardiovascular risk factors seem to be set in early
life. The universal screening in children 11 y.o. and adolescents 17 y.o. has
started in September 2005.

Conclusions: Universal screening of cardiovascular risk factors in child-
hood would be an optimum strategy. Their prevention is the goal.
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Mo-P1:55 EPIDEMIOLOGY OF RISK FACTORS AS LIPIDS,
HYPERTENSION, CHD, DIABETES MELITUS, AND
SMOKE ON ISLAND LEMNOS GREECE POPULATION

S. Paximadas1, S. Pagoni2, D. Syrigos1, K. Rousodimos1, A. Tzovaras1,
G. Kalokerinos2 , S. Kastellanos1 . 1Second Department of Internal Medicine,
General Hospital of Athens Elpis, Athens, Greece; 2Third Department of
Internal Medicine, General Hospital of Athens G.Gennimatas, Athens, Greece

Introduction: In an attempt to evaluate the levels of several cardiovascu-
lar risk factors in island Lemnos Greece we conducted an epidemiological
population-based health study.

Purpose: In this population-based cohort study we recorded the basic
cardiovascular risk factors as Lipids, blood pressure (B.P.), CHD, diabetes
mellitus (D.M.), and smoke in a radon sample from small island Lemnos
Greece.

Material and Methods: We examined 655 radon adults, aged 61,9±13,3
(18-91) years, 198 (30,2%) males (M) and 457 (69,8%) females (F). The
program of investigation included clinical data and laboratory analysis of lipid
profile and glucose. Investigated total cholesterol (TC), triglycerides (TG),
HDL, LDL, VLDL and calculated TC/HDL ratio and glucose and recorded
the B.P, CHD, D.M. and smokers. Statistical analysis was performed using a
SPSS 11,0.

Results: TG 134±64 (35-400), TC 215±41 (89-406), HDL 49±13 (17-
95), VLDL 27±13 (6-80), LDL 138±37 (21-331) and TC/HDL 4,7±1,5 (All
lipid values are mg/dL). 46,6% from sample had B.P. [32,4% F- 14,2% M,
p=0,891], 12,1% had D.M. [7,3% F-4,7% M, p=0,063], 19,5% had CHD,
18,5% smokers, 7,8% had B.P. and D.M. [p=0,001] and 50% had not B.P.,
CHD, D.M. and smoke.

Conclusions: The study shows that the prevalence of the common car-
diovascular risk factors as hypertension there was in about one-half in our
population, D.M. had about one-eighth of population, CHD had in about
one-fifth of population and smokers were in about one-fifth, and from lipid
profile only the triglyceride levels were increased.

Mo-P1:56 THREE YEARS SURVIVAL AFTER AN ACUTE
CORONARY SYNDROME. THE IMPACT OF
SMOKING

V.N. Nicolaou 1, I.E. Papadakis1, D.B. Panagiotakos2 , C. Couremenou1,
X. Krinos1, P.G. Marnelos1, N.M. Bourboulis1, A.K. Tsakiris1,
P.D. Skoufas1. 1First Cardiology Department,Red Cross Hospital, Athens,
Greece; 2Harokopio University, Athens, Greece

Objectives: To evaluate the factors which are related with the continuing of
smoking of patients with an acute coronary syndrome.

Methods: 367 patients (309 male, 80%) who were admitted to our car-
diological clinic the period 2000-2001 for an acute coronary syndrome were
studied for three years. The mean age of the patients was 63±12 years.
229 (64%) were smokers before the acute coronary syndrome. During the
follow-up, their parameters were reconsidered every 6 months.

Results: Despite doctors recommendations, 120 smokers (52%) continued
smoking after the acute coronary event through the period of the three years.
Smokers were principally male (p=0,007), had a higher body mass index
(mean BMI= 27, 4± 3, 4, p=0, 05) and had a negative medical history for
cardiovascular disease. In the three years period, 34 patients died from the 252
who participated in the follow up (14%). Smokers who continued smoking
after an acute coronary syndrome had four times greater probability to die in
the three years period in comparison with those who ceased smoking (p=0,01).
Cease smoking reduces 73% the likelihood for cardiovascular death, after
adjusting for other risk factors such as age, gender, blood pressure and body
weight.

Conclusions: The impact of smoking on cardiovascular danger is well
established. Nevertheless a lot of work must be done on the level of secondary
prevention for cardiovascular disease, because almost 50% of the smokers
continue smoking after an acute coronary syndrome.
Funding: For the realization of this study there was no need for funding
sources of commercial nature

Mo-P1:57 THE PREVALENCE AND THE RISK FACTORS OF
ASYMPTOMATIC ARETRIOSCLEROSIS
OBLITERANS IN SOUTHWESTERN JAPAN

H. Ohnishi, Y. Sawayama, S. Maeda, J. Hayashi. The Department of General
Medicine, Kyushu University, Japan

Background: Because lower extremity arteriosclerosis obliterance (ASO) can
cause serious medical consequences and deterioration of the quality of life of
the elderly, prevention of ASO is important.

Objectives: To determine the prevalence and to clarify the risk factors of
ASO in residents of the town of Iki island in southwestern Japan.

Methods: The subjects were 1,528 inhabitants (541 men and 987 women)
of IKI island. The ratio of systolic blood pressure (SBP) in the leg to that
in the arm was determined using a new device, Form PWV/ABI. Subjects
with Ankle Brachial Index (ABI) values below 0.9 were considered to have
ASO. Carotid maximum and mean-IMT (intima-media thicknees) and plaque
number were measured by the carotid ultrasound.

Results: The total prevalence of ASO was 1.6%. The prevalence was
0.75% in subjects under the age of 65 years and 2.0% in subjects aged 65 years
or over. Multiple regression analysis showed that ASO was correlated with
age, SBP, Fasting Plasma Glucose (FPG), and high-sensitive CRP (hsCRP).

Conclusions: Of the atherosclerotic risk factors, age, SBP, FPG, and
hsCRP were shown to be the most important of the ASO risk factors tested.
Mean cholesterol level was not a risk factor for ASO

Mo-P1:58 THE RELATIONSHIP BETWEEN ALCOHOL INTAKE
AND TRADITIONAL OR NON-TRADITIONAL RISK
FACTORS FOR CARDIOVASCULAR DISEASE IN THE
MIDDLE-AGED JAPANESE MEN

N. Miyamatsu1, T. Kadowaki1 , T. Okamura1, A. Sekikawa2 , K. Murata1,
A. Kashiiwagi1 , Y. Nakamura3, T. Takamiya2, Y. Kita1, H. Ueshima1.
1Shiga University of Medical Science, Otsu, Shiga, Japan; 2University of
Pittsburgh, Pittsburgh, USA; 3Kyoto Women’s University, Kyoto, Japan

Introduction: Some previous studies indicated that moderate drinking has
protective effects on coronary events. However, potential mechanisms by
which moderate alcohol consumption reduces the incidence of cardiovascular
disease (CVD) is still unknown. The relationship between prevalence of risk
factors and drinking status may be involved.

Methods: In this study, representative Japanese men (n =250) aged 40-49
without a past history of CVD were examined for their risk characteristics
stratified by daily alcohol consumption. Participants were classified into never-
drinkers, current drinkers with average ethanol intake of 1-22 g/day, 23-45,
46-48, or ≥69. Blood pressure, BMI, serum lipids, glucose, CRP, fibrinogen,
gamma-GTP and smoking status were examined. Areas of visceral fat (VAT)
and subcutaneous fat (SAT), and VAT/SAT ratio were also obtained.

Results: HDL-C, gamma-GTP and blood pressure were higher in the
higher ethanol intake categories. There was a significant relationship of al-
cohol consumption with triglycerides and glucose. Furthermore, we observed
borderline statistical significance in the inverse relationship between alcohol
consumption and LDL-C. Except for the category of ≥ 69 g/day, there was
a graded positive relationship between alcohol consumption and VAT or
VAT/SAT ratio although BMI and SAT showed no significant relationship
with alcohol consumption.

Conclusion: Daily alcohol consumption was associated with some
traditional/non-traditional coronary risk factors among Japanese men. A
graded positive relationship between alcohol consumption and VAT was
observed except for extremely heavy drinkers.

Mo-P1:59 CONTROL OF CARDIOVASCULAR RISK FACTORS IN
TYPE 2 DIABETES MELLITUS IN PRIMARY CARE

T. Mantilla 1, C. Perez De Oteyza2, A. Gomez De La Camara3,
L. Alvarez-Sala2 , M.D. Alonso De Caso1. 1Health Clinic Mar Baltico,
Madrid, Spain; 2Hospital Gregorio Marañoñ, Madrid, Spain; 3Hospital 12
Octubre, Madrid, Spain

Objectives: to evaluate the control of cardiovascular risk factors in pa-
tients with DM2 assisted in Primary care and if there were differences in
drug treatment between patients with and without cardiovascular diseases
(CVD)

Methods: 800 patients with type 2 DM in primary care in Sapin. Optimal
control of cardiovascular risk factors was considered when BP values were
<130/80 mmHg LDLc<100 mg/dl; HbA1c <7% and no smoking. Descriptive
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statistics and mean comparison (t-student, chi-square, ANOVA) were done
with SPSS v.10 software.

Results: 800 patients(54% women) with DM2, mean age 68.4 (11);
smokers 12.6%; HbA1c<7%: 55.5%(52.8 women, 58.5% men); PA<130/80
mmHg: 22.5%(20.5% women, 2504 men); LDLc<100 mg/dl: 20%(17.6%
women, 23.5% men); HDLc>40 mg/dl:81.3%(99.3% women, 72.3% men);
TG<150 mg/dl:63.9%(63.7% womwn, 64.3% men). With 2 o more risk
factors were 51.4%. All patients with diagnosis of HT were under antihy-
pertensive drug treatment. Patients with history of CVD (16.3%) had better
control of risk factors with more antihypertensive and statins prescriptions
than patients witout CVD(antihupertensive drug 72.2%vs64.5%; p<0.001;
statins: 56.9%vs27.2%, p<0.001) LDLc in group without CVD was 131.9
mg/dl and HDLc 51.3 mg/dl vs LDL 119.8 mg/dl and HDLc 47.5 mg/dl in
pateints with CVD.

Conclusions: more than 50% of diabetic patients had 2 o more cardio-
vascular risk factors. The optimal control of BP and lipids was very low.
Better control was found in diabetic patients with CVD under higher drug
treatment. It is necessary to promote measures in order to improve the degree
of cardiovascular risk factors control in diabetic patients

Mo-P1:60 AN ASSOCIATION BETWEEN THE RISK FACTORS
OF CAROTID ATHEROSCLEROSIS AND THE FATAL
EVENTS OF PATIENTS UNDERGOING
MAINTENANCE HEMODIALYSIS

S. Maeda1, Y. Sawayama1, N. Maeda2, H. Oonishi1, K. Okada1,
M. Shigematsu3, N. Furusyo1, J. Hayashi1. 1Department of General
Medicine Kyushu University Hospital, Fukuoka, Japan; 2Harasanshin
Hospital, Fukuoka, Japan; 3Shigematsu Clinic, Fukuoka, Japan

Background: Our previous studies of carotid atherosclerotic risk factors in
the general population and hemodialysis (HD) patients found that diabetes
mellitus (DM) in HD patients was an important risk factor. Object:Carotid
ultrasonography from 2000 and 2005 were compared to determine the
progression of carotid atherosclerosis in HD patients. The cause of fatal
cerebrovascular or cardiovascular events was determined to assess possible
associations with DM.

Method: In 2000, 212 HD outpatients who had been examined by carotid
ultrasonography for 5 years were enrolled in the study (142 surviving and
70 decreased patients). The primary end-point was the occurrence of a fatal
event and the secondary were mean-IMT (intima media thickness) and plaque
number.

Result: Cerebrovascular or cardiovascular events (27.1%) were the most
common cause of 70 fatal events, followed by infectious disease (18.6%) and
malignancy (11.4%). Fatal events were more often associated with patients
with DM or hypertension. The multivariable analysis for the cause of a fatal
event showed age, plaque number and DM to be independent risk factors.
Univariate analysis showed HD patients with DM had significantly higher
progression rates of mean-IMT and accretion plaque number. Moreover, the
5 year survival rate showed the rate for HD patients with DM (34.4%) to be
significantly lower than non-DM patients (73.5%).

Conclusion: Fatal cerebrovascular or cardiovascular events were shown
to occur at higher rates in HD patients with nephropathy induced DM
than in non-diabetic patients, possibly because of accelerated progression of
atherosclerosis.

Mo-P1:61 THE INCIDENCE AND RISK FACTORS OF
ATHEROSCLEROSIS PLAQUE IN CHINESE
HEALTHY POPULATION WITHOUT CLASSIC RISK
FACTORS FOR ATHEROSCLEROSIS PLAQUE

D.Y. Li, S.P. Lin, X.J. Liu, Q. Fan, P. Ye. Department of Cardiopath, General
Hospital of Pla, Beijing, China

Objectives: To investigate the incidence of atherosclerosis plaque in healthy
Chinese urban residents, and to assess the related risk factors.

Methods: Total 2034 people (aged 30-89 years) in northern China cities
were selected by randomly cluster-sampling. All subjects underwent physical
examination and laboratory test. Total 290 healthy men and 346 healthy women
without classic risk factors for atherosclerosis were included in the study. All
included subjects underwent dietary investigation by using food frequency
questionnaire. High-resolution ultrasonography was conducted to detect the
atherosclerosis plaque(intima-media thickness ≥1.2 mm). High-sensitivity
C-reactive protein (hs-CRP), prealbumin, transferrin,estradiol, progesterone,
testosterone, interleukin-6, thrombomodulin and D-dimer were detected.

Results: 1. The total incidence of atherosclerosis plaque in healthy Chinese
urban residents without classic risk factors was 23.46%, and the incidence of
male was higher than that of female (31.7% v 18.3%, P<0.01). The incidence
in population below 45 years was only 0.34%. 2. Age, male, lower density
lipoprotein cholesterol (LDL), prealbumin, intake of vitamin A and salt were
independently associated with plaque formation by logistic regression analy-
sis. 3. hs-CRP, prealbumin, transferrin, estradiol, progesterone, testosterone,
interleukin-6, thrombomodulin and D-dimer had no relationship with plaque
formation.

Conclusion: There was high incidence of carotid atherosclerosis plaque in
healthy Chinese urban residents without classic risk factors. Age, male, LDL,
nutrition status and nutrient intake affect plaque formation.

Mo-P1:62 CORRELATION OF HIGH DENSITY LIPOPROTEIN
CHOLESTEROL WITH CARDIOVASCULAR RISK
FACTORS IN PATIENTS HAVING CORONARY
ARTERY DISEASE

A. Kalvelis, G. Bahs. Riga Stradins University, Riga, Latvia

Objective: To analyse HDL-C levels and their correlation with cardiovascular
risk factors in 3293 patients having coronary artery disease (CAD).

Methods: 49,9% of patients were men, 59,5% had hypertension. The stud-
ied group can be described by following average values: age 60,6 years, BMI
28.1 kg/m2, total cholesterol (TC) 6,0 mmol/L, low density lipoprotein choles-
terol (LDL-C) 4,15 mmol/L, high density lipoprotein cholesterol (HDL-C)
1,33 mmol/L, triglycerides (TG) 1,77mmol/L, blood glycose (G) 5,9 mmol/L,
fibrinogen (F) 1,18 mmol/L. We calculated Pearson’s correlation coefficient
(PCC) between different parameters, CVR factors and HDL- C level.

Results: We found higher HDL-C levels in women than in men (1.39 vs.
1,28 mmol/L; p<0,001). HDL-C levels showed significant inverse correlation
with metabolic syndrome (PCC = -0,273), as well as with BMI (PCC =
-0,082), male sex (PCC = -0,065), diastolic blood pressure (BP) (PCC =
-0,053), systolic BP (PCC = -0,012), heart rate (PCC = -0,061), TG (PCC =
-0,015), LDL-C (PCC = -0,085). There was positive correlation of HDL-C
with TC (PCC = 0,109).

Conclusion: The study shows that among 3293 patients having CAD
higher HDL-C levels were found in women than in men. HDL-C levels are
lower in patients with metabolic syndrome, increased BMI, hypertension, as
well as in patients with increased TG and LDL-C levels.
Funding: 129 863,27 Eu

Mo-P1:63 ASSOCIATION BETWEEN FAMILY HISTORY OF
STROKE AND MORTALITY FROM ISCHEMIC
STROKE AMONG JAPANESE

A. Kadota1, T. Okamura2, K. Nakamura2, Y. Murakami2, T. Kadowaki2,
T. Hayakawa3, Y. Kita2, A. Okayama4, Y. Nakamura5, H. Ueshima2. 1Shiga
University of Medical Science, Shiga University of Medical Science, Otsu,
Japan; 2Department of Health Science, Shiga University of Medical Science,
Otsu, Japan; 3Department of Public Health Science, Shimane University
School of Medicine, Izumo, Japan; 4Department of Preventive Cardiology,
National Cardiovascular Center, Suita, Japan; 5Kyoto Women’s University,
Kyoto, Japan

Objectives: Although it is important to investigate high risk groups to prevent
cardiovascular disease, there are few reports concerning about the association
between family history and mortality from ischemic stroke. We examined to
clarify the association between family history of stroke and mortality from
ischemic stroke among Japanese.

Methods: In the NIPPON DATA80 cohort which was selected randomly
from the Japanese population over 30 years old, 8,370 participants (3,991
men and 4,379 women) without a past history of cardiovascular disease were
followed for 19 years. Cox proportional hazard model was used to estimate
hazard ratios (HR) and their 95% confidence intervals (CI) of ischemic stroke
death. Age and other cardiovascular risk factors were adjusted as confounding
factors.

Results: During the follow up period, 90% of participants were followed
and 152 deaths from ischemic stroke were observed. HR of the family history
of stroke for mortality from ischemic stroke, compared with the group without
family history of stroke, was 1.60(95% CI, 0.89-2.88) for men, 0.69(95% CI,
0.38-1.26) for women and 1.11(95% CI, 0.73-1.68) overall. Blood pressure
and blood glucose levels were significantly and positively associated with
mortality from ischemic stroke.

Conclusions: Family history of stroke was not associated with mortality
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from ischemic stroke. Blood pressure and blood glucose levels were signif-
icantly and positively associated with mortality from ischemic stroke. It is
encouraged to control blood pressure and blood glucose levels to prevent death
from ischemic stroke regardless of family history of stroke.

Mo-P1:64 ASSOCIATION OF PLASMA URIC ACID
CONCENTRATIONS WITH THE OCCURRENCE AND
THE SEVERITY OF CORONARY ARTERY DISEASE

L. Memon, V. Spasojevic-Kalimanovska, Z. Jelic-Ivanovic,
N. Bogavac-Stanojevic, D. Kalimanovska-Ostric, S. Spasic. Institute of
Medical Biochemistry, Faculty of Pharmacy, Belgrade, Serbia - Montenegro

Objective: The association between high plasma uric acid concentrations and
coronary artery disease (CAD) has been reported long time ago, but great
controversy arose as to whether it is an independent risk factor or just a marker
of CAD. The aim of this study was to explore the association of plasma
uric acid concentrations with the occurrence and severity of angiographically
assessed CAD.

Methods: A total of 184 patients and 194 healthy subjects were included
in the study. Circulating uric acid, lipid status parameters and hs-CRP were
assayed using standard laboratory procedures.

Results: Uric acid levels found among the CAD patients were higher than
the values in the healthy subjects (P<0.001 by Student t-test). Even in the
normouricaemic range, significantly higher percentage of patients was found
among the subjects within the tertile with highest uric acid values (males:
325-420 μmol/l; females: 259-360 μmol/l). The values were related to the
severity of CAD in the females only (P<0.001 by ANOVA). The observed
association of plasma uric acid concentrations with the occurrence and severity
of CAD among the patients remained statistically significant after controlling
for the possible confounders (P = 0.02 by ANCOVA).

Conclusions: Our results show that plasma uric acid concentrations above
325 μmol/l (in males) and 259 μmol/l (in females) are independently
associated with the increased risk of CAD.
Funding: This work was financially supported by the Ministry of Science and
Environmental Protection, Republic of Serbia.

Mo-P1:65 PLASMA ENDOTHELIN-1(ET-1) IS A USEFUL
MARKER FOR RENAL DYSFUNCTION

Y. Hirai, H. Adachi, M. Enomoto, A. Satoh, K. Furuki, A. Hino, T. Imaizumi.
The Third Department of Internal Medicine, Kurume University School of
Medicine, Kurume, Fukuoka, Japan

Endothelin -1(ET-1) is a potent vasoconstrictor derived from the endothelium.
Several studies with a small number in humans showed high plasma ET-1
levels in hypertension but did not so in other studies. Furthermore, it has been
shown in a small number of subjects that ET-1 is elevated in uremic patients.
However, there have been no epidemiological surveys as to whether ET-1 level
is related to renal dysfunction.

A total of 1492 subjects received a health examination in 1999. The data for
fasting ET-1 of 1450 were obtained. A specific radioimmunoassay was used to
measure ET-1 levels. We also measured systolic and diastolic blood pressure,
serum creatinine. Creatinine clearance was calculated by the Cockcroft-Gault
formula for assessing kidney function: [(140-age)xweight(kg)]/[72xserum
creatinine](x0.85 for women). Smoking habit was evaluated by questionnaire.

Mean ET-1 was 4.93±1.73 pg/ml in men and 4.84±1.54 pg/ml in women.
Mean glomerular filtration rate(GFR) was 69.9±20.7 ml/min in men and
65.3±18.6 ml/min in women. ET-1 showed a strong inverse association(p<
0.001) with GFR. After controlling for age, which is the strongest relation
to ET-1, the association remained significant. In order to further examine the
association between plasma ET-1 levels and GFR, we performed analysis of
covariance. The mean ET-1 stratified by quintiles of GFR adjusted for age,
sex, and smoking, which is significantly associated with ET-1. There was a
linear significant inversely trend(p=0.03) between ET-1 and GFR.

Our data suggest that elevated ET-1 is a useful marker for renal dysfunction
in an epidemiological study.

Mo-P1:66 PLASMA LEVELS OF ASYMMETRIC
DIMETHYLARGININE (ADMA) ARE RELATED TO
INTIMA-MEDIA THICKNESS OF THE CAROTID
ARTERY IN A GENERAL POPULATION

K. Furuki, H. Adachi, M. Enomoto, A. Satoh, A. Hino, Y. Hirai,
H. Matsuoka, T. Imaizumi. The 3rd Department of Internal Medicine Kurume
University School of Medicine, Fukuoka, Japan

Objective: We have reported in a general number of subjects that a circulating
endogenous nitric oxide (NO) synthase inhibitor, asymmetric dimethylargi-
nine (ADMA) is associated with carotid atherosclerosis (Circulation, 1999).
We addressed this issue by the use of carotid ultrasonography in a large
number of subjects.

Methods: A total of 712 subjects (305 men and 407 women; age, 62.6±1.2
years) of a general population free of cerebro-cardio vascular diseases received
a health examination in a farming community. We measured blood pressure
(BP), blood chemistries, and fasting plasma levels of ADMA. Carotid intimal-
media wall thickness (IMT) of the common carotid artery was determined with
the use of duplex ultrasonography as an index of atherosclerosis. Uni- and
multivariate analyses for determinants of IMT and plasma levels of ADMA
were performed.

Results: The mean plasma level of ADMA was 0.50 micro mol/L. By the
use of multiple linear regression analysis adjusted for age and sex, plasma
levels of ADMA were significantly associated with IMT (p<0.01) and systolic
BP (p<0.05). The association between plasma levels of ADMA and IMT still
remained significant even after adjustment for systolic BP in addition to age
and sex (p<0.01). Furthermore, when the mean levels of IMT adjusted for
age sex and systolic BP were analyzed across total plasma levels of ADMA
tertiles, that was a significant trend (p<0.001) between them.

Conclusions: Our results indicate that increased plasma levels of endoge-
nous NO synthase inhibitor, ADMA, are positively and strongly associated
with carotid atherosclerosis in a large number of subjects.

Mo-P1:67 THE RELATIONSHIP BETWEEN PLASMA
ALDOSTERONE AND ORGAN DAMAGE

M. Enomoto, H. Adachi, K. Furuki, Y. Hirai, A. Hino, T. Imaizumi. Kurume
University School of Medicine, Fukuoka, Japan

Background: Aldosterone is one of the mineralcorticoids that are secreted
in the adrenal cortex, and is produced as the renin-angiotensin-aldosterone
system. Classic effects of aldosterone on epithelial cells are to regulate water
and electrolyte balance. Moreover, the system plays a central role in the devel-
opment of hypertension and the progression of end-organ damage. Although
there is accumulating reports that aldosterone has some deleterious effects
on the cardiovascular system including organ damage, no epidemiological
studies have been performed reporting a relationship between aldosterone and
organ damage in healthy subjects. We examined whether plasma aldosterone
is associated with organ damage even in a general population.

Methods and Results: A total of 594 subjects received a health exam-
ination from 2003 through 2005 in Uku town, Nagasaki prefecture. They
received blood chemistries, electrocardiography, and cardio and carotid ultra-
sonography. Uni- and multi-variate analyses were applied for determinants of
plasma aldosterone level. The average aldosterone level was 7.4±3.5ng/dl.
In the univariate analysis, aldosterone levels in men were higher (p<0.0001)
than those in women. After performing multivariate analyses adjusted for
confounding factors, aldosterone was not associated with markers of organ
damage, such as blood pressure, left ventricular hypertrophy, left ventricular
mass index, and carotid intimal-medial thickness.

Conclusions: This epidemiological study demonstrated that aldosterone
levels were not associated with organ damage in a general population.

Mo-P1:68 PREVALENCE OF CARDIOVASCULAR RISK
FACTORS IN A POPULATION OF 309,064 SPANISH
WORKERS. RELATIONSHIP WITH PROFESSIONAL
ACTIVITY SECTORS

M.A. Sánchez Chaparro, J. Román García, E. Calvo Bonacho,
A. Fernández Meseguer, M. Cabrera Sierra, J.C. Sainz Gutiérrez, A. García
García, P. Gómez Martínez, A. Galvez Moraleda, A. González Quintela.
Ibermutuamur, Mutua de Accidentes de Trabajo y Enfermedades
Profesionales de la Seguridad Social NO 274., Madrid, Spain

Background: Routine checkups in workers are an opportunity for the early
screening of cardiovascular risk (CVR) factors. The present study (as a part
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of the IBERMUTUAMUR Cardiovascular Risk Prevention Program) was
aimed at investigating the prevalence of risk factors in the Spanish working
population and their possible relationship with professional sectors.

Methods: A total of 405,123 workers were checked between May 2004
and June 2005. A structured questionnaire, physical exam, and serum bio-
chemistry were performed in all cases. Data needed for assessment of CVR
were available in 309,964 individuals (mean age 36 years, 72.5% males). CVR
was stratified as low, moderate, or high following the SCORE for low-risk
European countries. Individuals with a relative risk higher than 4 were also
considered as high-risk.

Results: The checkups detected the presence of smoking in 48.7% of work-
ers (50.7% of males and 43.4% of females), high blood pressure in 21.6%
(26.4% of males and 8.7% of females), obesity in 15.4% (18.1% of males and
8.1% of females), hyperglucemia (>126 mg/dl) in 2.3% (3.0% of males and
0.6% of females), and dyslipemia in 63.5%. CVR was classified as moderate
in 0.9% (1.3% of males and 0.03% of females), and as high in 5.9% (7.6%
of males and 1.7% of females). After adjusting for confounders, workers from
the Industry and Construction sectors showed a higher prevalence of smoking
than the Services sector (OR 1.12, 95% CI 1.10-1.15, and OR 1.52, 95%
CI 1.49-1.55, respectively). Also, individuals from the Construction sector
showed a higher prevalence of hypertension (OR 1.17, 95% CI 1.14-1.19).

Conclusions: There is a high prevalence of CVR factors in the Spanish
working population, particularly in males and in some professional sectors.
These data may serve as a basis for preventive programs in this population.

Mo-P1:69 PREVALENCE OF HYPO- AND
HYPERALPHALIPOPROTEINEMIA ACCORDING TO
DIFFERENT DIAGNOSTIC CRITERIA IN THE MASSA
LOMBARDA PROJECT COHORT

M. Bove1, G. Noera2, S. Linarello1, A.F.G. Cicero1, A. Lucicesare1 ,
M. Manca2, M. Gaddoni2, A.V. Gaddi1. 1Descovich Atheroscl. Study Centre.
University of Bologna, Bologna, Italy; 2Health Ricerca e Sviluppo (Hrs)
S.R.L, Bologna, Italy

Objective: Several studies use different cut off point to define the patho-
logical HDL-C levels. We applied the most cited diagnostic criteria to the
Massa Lombarda Project cohort in order to estimate the prevalence of Hypo
(HypoALP)- and Hyperalphalipoproteinemia (HyperALP).

Methods: We stratified our sample (1199 adult subjects M:516, F:683)
from The Massa Lombarda Project cohort according to the main diagnostic
criteria: the first one was based on the cut-off <10th percentile for hypoALP
and >90th percentile for hyperALP; the second one was based on NCEP
(National Cholesterol Education Program) ATPIII (Adult Treatment Panel III)
cut-off <40 mg/dl for low HDL-C levels and ≥60 mg/dl for high HDL-C
levels; the third one from Omagari Study was based on the cut off ≥80 <100
mg/dl for HyperALP and ≥100 mg/dl for marked HyperALP.

Results: According to the first cut-off point the prevalence values of
Hypo- Normo- and HyperALP were respectively F:5.1% M:3.5%, F:46.1%
M:35.2%, F:5.6% M:4.2%; according to the second cut off point the values
were F:6.0% M:12.8%, F:27.3% M:23.7%, F:23.5% M:6.4%; according to
the third cut off point the prevalence values of Hyper- and marked HyperALP
were F:3.5% M:0.5%, F:0.1% M:0.0%.

Conclusion: Our research showed that the prevalence of Hypo- Normo-
and HyperALP in this sample changes according to the cut off point that we
used; further according to ATP III diagnostic criteria there were more men
(9.3%) with a significant cardiovascular risk factor: low HDL-C levels. It
could be suitable to standardize the diagnostic methods.
Funding: Health Ricerca Sviluppo, Prin Project Emilia Romagna.

Mo-P1:70 BODY MASS INDEX AND ITS RELATION WITH
PULSE PRESSURE FOR POPULATION SCREENING
AND ASSESSMENT

M.F. Blanco1, J.L. Peña2, M. Albert3 , J.E. Fernandez-Britto3 . 1Instituto
Mexicano de Enseñanza e Investigacion en Medicina, Distrito Federal,
Mexico; 2Policlinic Vedado, Havana, Cuba; 3Center for Investigations and
References of Atherosclerosis of Havana, Havana, Cuba

Objective: To evaluate the usefulness of body mass index as a proxy for pulse
pressure in a population attended in an outpatient policlinic.

Methods: A cross-sectional sample of 617 patients over 20 years from two
medical posts in one health area in Havana was selected. Variables measured
included: sex, age, blood pressure, height, weight, body mass index and pulse
pressure. Pulse pressure rates over 50 mm Hg were considered pathological

Descriptive statistics were used and Pearson direct and partial correlation
analyses were done to assess association among variables.

Results: Patients (175 men and 442 women) were classified in three groups
of age: 20-29, 30-59 and over 59 years old. 20,4% of patients were out of a
normal range for pulse pressure (38 men (21,7%) and 88 women (19,9%)).
The association between overweight or obesity and abnormal pulse pressure
was much higher in women. A significant correlation between body mass
index and pulse pressure was found in men aged 20 through 59 and in women
over 40 years.

Conclusions: The performance of body mass index as a proxy for pulse
pressure depends on sex and age. It can be used as a surrogate for pulse
pressure in men between 20 and 59 years and in women over 40 years of age.
Funding: At the whole expense of the budget for research of the Mexican
Institute of Medicine and Research (IMEIM)

Mo-P1:71 PREVALENT OF OBESITY RELATIONSHIPS
BETWEEN ANTHROPOMETRIC OBESITY AND
CARDIOVASCULAR DISEASE

R. Ansari, A. Khosravi, R. Kelishadi. Isfahan Cardiovascular Research
Center, Isfahan, Iran

Introduction: Obesity has already been shown to play an important role in
the clustering of CHD risk factors in the patients. Obesity and over weight
determined by BMI, WC, WHpR and WHtR. This study prevalent of obesity
relationships between Anthropometric obesity and cardiovascular disease.

Methods: This Cross-sectional study was performed on 12514 subjects
(men and women) aged - 19 years selected by multi-stage stratified cluster sam-
pling. Personal demography and lifestyle information were obtained. Weight,
height, waist and hip circumferences and blood pressure were measured.
Serum lipids lipoproteins, fasting blood sugar also were analyzed.

Results: All of the patients in our study with cardiac-metabolic risk
factors had obesity (P<0.05), one half of patients had one factor of metabolic
risk factors had components as diabetes, hypercholesterolemia and hyper-
tension (P<0.05) both groups with BMI obesity (obesity and normal),we
also seen people had WHtR obesity (P=0.001) too. More than 60% with
cardiac-metabolic risk factors had WHpR obesity.

Discussion: The high prevalence of CVD risk factors in obese subjects em-
phasis the need of obesity prevention and management our results showed that
with elevating BMI increased cardiovascular metabolic Risk factors as dislipi-
demia Hypertension and diabetic. Women’s has elevated BMI the prevalence
of obesity was increased in diabetic. Hypertension and hypercholesterolemia
patients (P<0.05). The prevalence of obesity according to WHpR and WHtR
was different (P<0.05).

Mo-P1:72 CARDIOVASCULAR RISK FACTORS IN ELDER
PEOPLE IN OUR HEALTH AREA

M. Villaescusa Pedemonte1, P. Alarcon Sabater1, J.L. Valdes Belmar2,
J.J. López-Picazo Ferrer1, J.A. Alarcón González1 , J.M. Bernal Romero1.
1Murcia Primary Health Care Management Unit, Murcia, Spain; 2Vistalegre
Health Center, Murcia Health Service, Murcia, Spain

Aim: To know cardiovascular risk factors prevalence (diabetes, hypertension,
obesity, smoking habit and hyperlipidemia) in over 65 years old patients from
our health area.

Method: Observational and transversal statistical study in a stratified
aleatory chosen sample of 410 patients over 65 yeas old in 2004.

Results: Hypertension was present in 58.3%T and hyperlipidemia was
present in 54.1%, both of them more frequently in women, and 16.1% of
patients were affected of diabetes, frequency increasing with age. Obesity
frequency was 22.9%, mainly women. Smoking habit frequency was 11.2%,
more frequently in male.

Conclusions: 1.6 Cardiovascular risk factors capable of modification with
actions from primary health care were founded per patient. Hypertension
and hyperlipidemia were involved with cardiovascular risk. A good health
education still is needed to avoid the unhealthy smoking habit.

XIV International Symposium on Atherosclerosis, Rome, Italy, June 18–22, 2006



Monday, June 19, 2006: Poster Session
62 P1 Epidemiology of cardiovascular disease

Mo-P1:73 THE METABOLIC SYNDROME PREDICTS
CARDIOVASCULAR EVENTS IN SUBJECTS WITH
NORMAL GLUCOSE TOLERANCE. A 15 YEARS
FOLLOW-UP IN A MEDITERRANEAN POPULATION

D. Noto1, C.M. Barbagallo1 , A.B. Cefalù1, A. Falletta1 , M. Sapienza2,
G. Cavera2, S. Amato1, G. Pagano3, A. Notarbartolo1 , M.R. Averna1.
1Department of Internal Medicine and Geriatrics, University of Palermo,
Palermo, Italy; 2Department of Geriatrics, Villa Sofia Hospital, Palermo,
Italy; 3Department of Geriatrics, A.U.S.L. 6, Palermo, Italy

Objective: Recent prospective studies have shown that the metabolic syn-
drome is associated to the cardiovascular disease. In the Mediterranean area
obesity is highly prevalent, but data concerning the metabolic syndrome are
limited.

Methods: In a rural population of the Sicilian countryside 687 subjects
between 35-75 years of age were selected from 1351 total subjects; baseline
parameters were assessed and subjects were followed for 15 years recording
cardiovascular (CV) events, total and cardiovascular mortality. The metabolic
syndrome was defined by the NCEP ATP III criteria.

Results: Metabolic syndrome was significantly (p<0.00001) less prevalent
in men (12.8%) than in women (31.5%). The metabolic syndrome increased
the risk of a CV event with a relative risk (RR) of 2.2 (confidence interval CI;
1.2-3.8). In a logistic regression model the metabolic syndrome still predicted
independently CV events [RR=2.0 (CI, 1.0-3.6)] together with age, [RR x 10
years = 2.1 (CI, 1.5-2.8)], hypertension [RR = 1.9 (CI, 1.0-3.7)] and white
blood cell count [RR for WBC > 95th percentile = 2.7 (CI, 1.0-7.1)]. Using a
Cox proportional hazards estimation model, the survival curve of subjects with
metabolic syndrome and normal glucose tolerance did not significantly differ
from the curve of subjects with metabolic syndrome and impaired fasting
glucose (IFG) or diabetes mellitus.

Conclusions: The metabolic syndrome is predictive of CV events in a 15
years follow up; the presence of IFG or diabetes mellitus did not confer a
significant increase of CV risk.

Mo-P1:74 LIFE EXPECTANCY OF ADULT-OLD MEN WITH
PERIPHERAL ARTERIAL DISEASE: A
POPULATION-BASED STUDY

A. Planas1, A. Clara2, A. Gasol1, N. De La Fuente2, R. Martinez-Cercos2 ,
E. Mateos2, E. Ortiz2, F. Vidal-Barraquer2 . 1Abs Pubilla Casas, Hospitalet,
Spain; 2Hospital del Mar, Barcelona, Spain

Objective: Population based studies from settings with a high incidence of
cardiovascular disease (CVD) have demonstrated that patients with peripheral
arterial occlusive disease (PAOD) have a lower life expectancy, mainly due to
CVD. The objective of the present study was to evaluate life expectancy of
patients with PAOD within the setting of a Mediterranean country with low
incidence of CVD.

Methods: Prospective cohort of 526 men aged 55-74 years from an urban
district (mean follow-up 71 months). Basal variables: CVD risk factors,
coronary heart disease (CHD), cerebrovascular disease (CBVD) and PAOD
(ankle/brachial index < 0.9).

Results: At the beginning 61 (13.1%) subjects had PAOD, 82 (15.6%)
CHD and 30 (5.7%) CBVD. During follow-up 68 subjects (12.9%) died, 27
from CVD, 40 from non-CVD (mostly neoplasic), and 1 unknown. PAOD
subjects showed lower 5-year survival rates (79% vs 92%, P<0.001). Cox
regression models showed paod subjects to have higher CVD mortality
(RR=2.3, P=0.05), adjusted by age, hypertension, CHD and CBVD, and also
non-CVD mortality (RR=2.1, P=0.03), adjuested by the number of pack-years
and diabetes.

Conclusion: In our setting with low CVD incidence PAOD is a predictive
factor of both CVD and non-CVD mid-term Mortality. survival of PAOD
subjects in this setting is similar to that observed within countries with a
higher incidence of CVD, although death cause proportions vary.
Funding: Public research funding FIS 98/0013.

Mo-P1:75 PRIMARY CARE ROLE IN LACK OF AWARENESS
AND CONTROL IN AN URBAN POPULATION OF
BUENOS AIRES

C.A. Feldstein1, D. Garrido2, R. Cossalter2, P. Luna1, M. Mendez1,
X. Manglano1, A.R. De Los Santos1. 1Hypertension Program, Hospital de
Clinicas Buenos Aires University School of Medicine, Buenos Aires,
Argentina; 2Buenos Aires University School of Biochemistry, Buenos Aires,
Argentina

The aim was to assess hypertension detection, control rate and its predictors in
a primary care setting at the Buenos Aires Unversity hospital. A cross-sectional
study of 1733 hypertensives consecutive attendees aged 18 years and older was
conducted (1133 were females). A structured questionnaire was used to collect
data, and seated blood pressure (BP) was measured by duplicate. Eighty seven
percent knew they were hypertensives. Prevalence of hypertension was higher
in overweight-obese than in normal weight subjects (P<0.001). The preva-
lence of type 2 diabetes mellitus (DM), hypercholesterolemia (HC), smoking
and past smoking in hypertensives were 14.7%, 35.7%, 11.9%, and 25.9%
respectively. Only 8% of hypertensives comply consensus dietarian guidelines.
Overall prevalence of hypertension treatment was 62%. Among treated, 80.4%
used only 1 antihypertensive agent; 17.6% used 2, and 2% used 3. Seventy
two percent of patients older than 75% years used only 1. ACE inhibitors
alone or combined with other classes were most prevalent (50%). Among
knowledgeable treated hypertensives control of BP (<140/<90 mm Hg) was
30%. Logistic regression showed the independent variables more likely to
be associated with uncontrolled hypertension were: overweight (OR 1.53,
95% CI1.057-2.208), obesity (OR 2.1, 95% CI 1.307-3.286), and a previous
cerebrovascular accident (OR 2.9, 95% CI 1.099-7.652). A prevention index
performed with periodic general measures during the last 5 years decreased
the odds of uncontrolled BP (OR 0.841, 95% CI 0.725-0.975). BP control in
our population remains suboptimal mostly in those with organ damage.

Mo-P1:76 SCREENING OF ATHEROSCLEROTIC RISK FACTORS
BASED ON ETHNIC CRITERIA IN CHILDREN

E. Boeriu, M. Cucuruz, S. Arghirescu, M. Marc, C. Damacus, M. Serban.
University of Medicine and Pharmacy Victor Babes, Timisoara, Romania

Atherosclerosis (ATS) is a major mortality cause among the young population
in the Romania. Our goal was to perform a screening of the risk factors (RF)
during adolescence, which different nationalities with RF in their families.

Material and Method: Our study comprised 744 students from Timisoara,
with age 14-18 y, between 2002- 2004.In the group was 36.2% Romanian,
14.9% Hungarian, 16.3% Serbian, 31.0% German, the sex ratio was: girls
51.3%, boys 48.7% Method: we used questionnaires which give personal
data, weight, height, BMI, blood pressure, family history data, eating habits,
lifestyle, stress, smoking. For the statistic analysis we used the ’t’ student test.

Results: The excess of carbohydrate intake in children was significantly
higher for all the four nationalities R G, H, S compared to their parents:
p<0.0001, p<0.001, p<0.001, p<0.012. The excess of saturated fatty acids
intake was lower in children R 20%,H 9%, S 36%, G 25.95% compared
to parents 26.42%, 33.51%, 43.17%, 34,42%. Obesity was at children: S
9.09%, H 4.0%, G 3.81%, R 2.85%, and increased for the parents 11.36%,
9%, 4.1%, 5.21%.Smoking is encountered for all nationalities R, G, H, S
and increased in their parents statistically significant p=0.0004 p<0.0001,
p=0.00020; p=0.0070. Stress was found in youngsters of H 54.05%, S 86.36%
R59,29%, G 63,44% compared to their parents H 55.85%,S 88.63%,R 60,1%,
G65.62%. The study of sedentary behavior showed higher level in children:
R, G, H, S statistically significant compared to the parents (p=0.00015,
p=0.00046, p<0.001) except for the S.

Conclusions: The RF are present in adolescence with different incidence
in the ethnic groups, and changing the lifestyle in adolescence could influence
the appearance of cardio-vascular pathology in adults.

Mo-P1:77 RISK FACTORS AND CORONARY HEART DISEASE
PREVENTION IN SELECTED LODZ (POLAND)
POPULATION

J. Blaszczyk, J. Kowalski, M. Barylski, L. Pawlicki, M. Godala. Medical
University of Lodz, Lodz, Poland

Objective: Cardiovascular disease are one of the main causes of mortality all
over the world. Proper estimation and reduction of atherosclerosis risk factors
are very important in both primary and secondary prevention of coronary heart
disesase (CHD).
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Methods: Evaluation of the knowledge on CHD risk factors in selected
Lodz population was made. Realization of primary and secondary CHD pre-
vention principles was assessed. Patients with (group I) and subjects without
(group II) CHD were subjected to the examination.

Group I – 196 patients (85 men and 111 women) aged 34-88 years (mean
63.3±10.1 years). Group II – 180 subjects (92 men and 88 women), aged
18-82 years (mean 56.16±13.8 years) without CHD.

Results: Over 20% of patients with CHD and over 38% of subjects without
CHD did not realize the prevention principles. Hypolipemic therapy was
effective only in 44.21% of patients with CHD and 35.9% of subjects without
CHD. Antihypertensive therapy was successful in about 55% of patients with
CHD and 35% of subjects without CHD.

Conclusions: The results of our study have shown low effectiveness of both
CHD prevention principles realization and hipolipemic and antihypertnesive
therapy in selected Lodz population

Mo-P1:78 THE EFFECT OF DRINKING PATTERN AND TYPE OF
ALCOHOLIC BEVERAGE ON THE PREVALENCE OF
METABOLIC SYNDROME, DIABETES, CORONARY
HEART DISEASE AND STROKE IN A
MEDITERRANEAN COHORT

V.G. Athyros1, E.N. Liberopoulos2, D.P. Mikhailidis3 , E.S. Ganotakis4 ,
K. Tziomalos1, A. Kakafika1, A. Kargiannis1, S. Lambropoulos5, M. Elisaf2.
1Aristotelean University, Thessaloniki, Greece; 2University of Ioannina,
Ioannina, Greece; 3Royal Free University, London, United Kingdom;
4University of Crete, Heraklion, Greece; 5Hospital of Kozani, Kozani, Greece

Objective: To investigate the effect of alcohol consumption, its pattern and the
type of alcoholic beverage on the prevalence of metabolic syndrome (MetS),
type 2 diabetes mellitus (DM), coronary heart disease (CHD) and stroke in a
Mediterranean cohort.

Methods: A cross-sectional analysis of a representative sample of Greek
adults (n=4,153). Subjects were classified as never, occasional, mild (1-19
g of ethanol/day), moderate (20-45 g of ethanol/day), or heavy (>45 g of
ethanol/day) drinkers. Cases with overt CHD or stroke were recorded.

Results: In our cohort 17% were never-, 23% occasional-, 27% mild-, 24%
moderate- and 9% heavy-drinkers. Alcohol intake was positively related to
body weight. There was a square root sign like curve in age-adjusted odds
ratio (OR) of having MetS or CHD when comparing all groups to occasional
drinkers. For DM this OR curve was less pronounced and in stroke it was an
up-slope near-linear one. The beneficial effect of moderate alcohol intake on
the prevalence of CHD and MetS might be in part explained by the near-linear
up-slope effect on HDL, while the lack of benefit in stroke by the near-linear
up-slope effect on blood pressure. Wine consumption was associated with a
better effect than beer or spirits and beer with a better one than spirits on the
prevalence of all 4 disease states.

Conclusions: Moderate alcohol consumption is associated with a lower
prevalence of MetS, DM and CHD, but not of stroke compared with occa-
sional or no alcohol use in a Mediterranean population. Heavy drinking was
associated with the most pronounced increase in the prevalence of all these 4
disease states.

Mo-P1:79 HDL-CHOLESTEROL (HDL-C) IN CHILDREN FROM
A SAMPLE OF THE SOUTH OF BRAZIL - FLORIPA
SAUDAVEL 2040 STUDY

I. Giuliano1, M. Coutinho2 , S. Freitas2, M. Pires2, J. Zunino3, R. Ribeiro4,
C. Vieira5, B. Caramelli5 . 1Joana de Gusmão Children Hospital, Santa
Catarina, Brazil; 2Santa Catarina Federal University, Santa Catarina, Brazil;
3Santa Luzia Laboratory, Santa Catarina, Brazil; 4Minas Gerais Federal
University, Minas Gerais, Brazil; 5São Paulo University, São Paulo, Brazil

Introduction: recent studies have showed that the HDL-C could be the lipid
sub fraction with the strongest impact on atherosclerosis progression in child-
hood. There are few studies about relations among this lipoprotein and other
atherosclerotic risks factors and socio-economic and behavioral variables.

Methods: Randomized cluster sample of children and adolescents from
Florianopolis, Santa Catarina State, Brazil, in 2002. A questionnaire, physical
examination and blood sample was collected. Associations among variables
were determined by prevalence ratio.

Results: findings showed a significant positive association of HDL-C
lower levels with mother [31% X 20% PR: 1,58 (1,26-1,86)] and father
lower education [31% X 20% PR: 1,2 (1,2-1,9)], father smoking [30% X
20% PR: 1,48 (1,18-1,86)] and lower economic group [28% X 19% PR:

1,45 (1,15-1,81)]. There are a significant positive association among HDL-C
lower levels and lower tríceps-to-subscapular index [26% X 16%, PR: 1,57
(1,18-2,09)], higher waist-to-hip index [83% X 11%, PR: 7,18 (5,89-8,75)]
and systemic hypertension [79% X 22%, PR: 3,52 (3,17-4,13)]. There are also
significant positive association among HDL-C lower levels and triacilglycerol
[38% X 18%, PR: 2,09 (1,68-2,61)] e C-reactive protein [33% X 23%, PR:
1,48 (1,13-1,87)] and negative with total cholesterol [9% X 27%, PR: 0,31
(0,21-0,48)] and LDL-cholesterol [15% X 25%, PR: 0,6 (0,44-0,83)].

Conclusions: findings showed significant associations among HDL-C
lower levels and lower socio-economic parameters. We must to implement
strategies to prevent atherosclerotic events at this population adulthood.

Mo-P1:80 STUDY OF MYOCARDIAL INFARCTION
EPIDEMIOLOGY IN KOHGILOYEH & BOIRAHMAD
STATE IN I.R IRAN IN THE YEAR 2005

S. Najafi Doulatabad 1, Z. Mohebbi Nobandegani1, A. Mohammadi2,
M. Askari2. 1Yasouj Colleg of Nursing,Yasouj, Kohgiloye&Boyer, Iran;
2Yasouj Medical Science, Kohgiloye&Boyer, Iran

Introduction: Cardio-vascular disease which has been called as epidemiology
of century, is one the main factors of mortality & disability in the world.
About 56 million mortality is happening every year in the world because of
two main factors called as coronary artery disease & M.I which causes death
of 7 million & 5.5 million people every year respectively. The main factors
causing these disease are burgess development, living in industrial world &
un-control of communicable diseases, along with variation in society’s age
differences.

Method of Research: This research is a descriptive study that has been
carried out to determine the epidemiology of M.I in K&B state. Collection of
data was done according to the studying of patients files who were suffered
from M.I in the year 2005 and were admitted. In state’s hospitals (Shahid
Beheshti & Emamsajad - yasouj, Shahid Rajai - Gachsaran &Emam Khomani
- Dehdasht) and were analyzed with the help of SPSS softmare.

Results: Results showed that in total 245 M.I patients were referred to
these hospitals in this year & were going under treatment. From sex point of
view, 63.7% of these patients were men & 36.3% of them were women. The
mean age of these patients were 45±6 & the percentage of M.I prevalence
with state’s population was 0.03%.

Discussion & conclusion: Considering the state’s population which is
697654 , it seems that, the rate of M.I in the state is low. In this respect,
two theories can be taken into consideration: 1. So many patients may have
been died before reaching to the hospital & since this study is only regarding
the hospitalized patients, the resulted percentage is lower than the actual
percentage. 2.The special life style may be the cause of low M.I in this state.
50.6% of state’s population are having rural or tribes life style).
Funding: To do this abstract, I have been supported commercially from yasouj
Medical University.

Mo-P1:81 INCREASED INCIDENCE AND CASE-FATALITY RATE
OF ACUTE MYOCARDIAL INFARCTION IN A RURAL
AREA IN JAPAN

M. Nakamura1, F. Tanaka1, K. Sato2, T. Onoda1, K. Itai1 , K. Sakata1,
A. Okayama3. 1Iwate Medical Univ, Morioka, Japan; 2Morioka Metropolitan
Hospital, Morioka, Japan; 3National Cardiovascular Center, Osaka, Japan

Background: The incidence and mortality of acute myocardial infarction
and coronary death (AMI/CD) in Japan has been believed to be one of the
lowest among industrialized countries. However, rapid changes in life style
and dietary patterns have been occurring in this country. Moreover, the elderly
population is increasing steeply especially in our rural area (proportion of
age > 65 population = 26%). Thus, although it remains concerning that the
incidence of coronary heart disease is increasing, the latest incidence and
outcome in terms of AMI/CD in the Japanese population remains unclear.

Methods: To investigate changes in the clinical and epidemiological
features of AMI/CD in a community-dwelling population in Iwate, north-
ern Japan, medical records including death certificates were reviewed and
then registered for all hospitals located in the district (total population;
67,924) from April 2002 to March 2004. The values were compared to
previously published data in a comparable area. Registry data for AMI and
sudden death (unexpected death ≤ 24 hours after onset of symptoms) were
used to define AMI/CD according to the WHO-MONICA project defini-
tion (non-fatal definite AMI + fatal definite AMI + fatal possible coronary
death).
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Results: During the survey period, the age-adjusted event rate for AMI/CD
per 100,000 persons/year in this area was 68 (101 in men and 32 in women).
This was approximately two-fold increase compared to the incident rate for
a comparable rural area of Japan surveyed from 1989 to 97. In addition, the
28-day case-fatality rate for the present survey was clearly higher than that of
the previous report (55% versus 40%).

Conclusion: The current incidence and case-fatality of AMI/CD are con-
siderably increased in a rural area of northern Japan. These data suggest that
changes in life style and population composition may have a clear impact on
the clinical and epidemiological features of AMI/CD.

Mo-P1:82 ANALYSIS AND STUDY OF SUDDEN CARDIAC
DEATHS IN A REGION OF CENTRAL GREECE

T. Galeas1, T. Potsis1, K. Koutrakis1, S. Betsimeas1, A. Xifoli1 , V. Galea1,
S. Mylonas1, E. Zaggelidou2, R. Leontari2 . 1General Hospital of Trikala,
Trikala, Greece; 2Forensic Medicine Service, Larisa, Greece

Objective: 1)To analyse and study the cases of sudden cardiac deaths (SCDs)
that occured in an area of Central Greece during the period 2000-2004 2)To
examine the effects of gender and age on circadian variability in SCDs.

Material and Methods: We recorded 98 cases of out-of-hospital SCDs,
in subjects over 18 years. The 5-year material was classified according to the
year of death, gender, age group, permanent residence of the necrotomized,
cause of death and was distributed according to the time of death in 24 hourly
intervals.

Results: A. Year of death: 2000: 33, 2001: 27, 2002: 10, 2003: 14, 2004:
14. B. Sex: 73 men (75,5%) and 25 women (20%). C. Age group: 15-24: 4
men, 25-34: 5 (3 men, 2 women), 35-44: 8 (6 men, 2 women), 45-54: 20(16
men, 4 women), 55-64: 24 (18 men, 6 women), over 65: 37 (26 men, 11
women), D. Permanent residence: City of Trikala: 29, rural areas: 62, areas
out of the county of Trikala: 7. E. Cause of death: acute myocardial infarction:
62 (64%), acute cardiac failure: 10 (10%), heart failure: 7 (7%), diseases of
aorta 3 (3%), drug ingestion 4 (4%), others: 3 (3%). F. Analysis of SCD daily
periodicity showed: a. in the morning 8:00-11:00 (max 10:00), b. at meridian
hours 13:00-14:00 and c. in the evening 16:00-20:00 (max 18:00). These
peaks were of similar magnitude.

Conclusions: The frequency of SCDs is higher in men and is increased ac-
cording to age, in both sexes. In rural areas a statistically significant increased
number of SCDs is observed. The major cause of SCDs is acute myocardial
infarction due to atherosclerosis. Our data support the daily circadian variation
of SCDs.Variability was independent of sex and age

Mo-P1:83 OBESITY, ADIPONECTIN AND THE PREVALENCE OF
THE METABOLIC SYNDROME AMONG JAPANESE
MEN AND WOMEN IN JAPAN AND HAWAII: THE
INTERLIPID STUDY

Y. Nakamura1, N. Okuda2, A. Higashiyama2, Y. Kita2, T. Okamura2,
A. Okayama3, S. Choudhury4, B. Rodriguez5 , D. Curb5, H. Ueshima2.
1Kyoto Women’s University, Kyoto, Japan; 2Shiga University of Medical
Science, Otsu, Japan; 3National Cardiovascular Center, Suita, Japan;
4National Heart Foundation Hospital & Research Institute, Dhaka,
Bangladesh; 5Pacific Health Research Institute, Honolulu, USA

Background: A novel adipose-specific protein, adiponectin has been sug-
gested to play an important role in modulation of the metabolic syndrome
(MetSx). We compared the prevalence of MetSx and the plasma adiponectin
concentrations among Japanese men and women in Japan and Hawaii.

Methods and Results: In between 1997 and 1998, community-based men
and women aged 40-59 years were examined by common standardized meth-
ods - a sample in Japan (130 men and 129 women) and a Japanese-American
sample in Hawaii (136 men and 131 women). MetSx was defined as the
co-occurrence of any 3 or more of the following 5 abnormalities: body mass
index (BMI) > 30 kg/m2, hemoglobin A1c > 5.6%, blood pressure 130/85
mmHg or use of antihypertensive therapy, triglycerides ≥ 150 mg/dl, HDL=<
40 mg/dl. The mean BMI was 23.4±2.8 and 28.1±4.7 kg/m2 for men in
Japan and Hawaii (P<0.0001); 23.4±3.0 and 25.9±5.4 kg/m2 for women in
Japan and Hawaii (P<0.0001). Although, the prevalence of MetSx was higher
in Japanese men and women in Hawaii (men: 3.9% in Japan vs 22.8% in
Hawaii, P<0.0001; women: 2.3% in Japan vs 9.9% in Hawaii, P=0.011), the
prevalence of MetSx among those who with BMI ≥28 kg/m2 was not different
between the two regions (P=0.23 for men and P=0.29 for women). The mean
adiponectin was higher in those who live in Japan (men: 8.1±3.9 vs 6.6±3.2
μg/ml, P=0.002; women 12.9±6.1 vs 9.3±4.2 μg/ml, P<0.0001), however,

the difference was not significant by multivariate analysis of variance adjusted
for BMI and age (P=0.71 for men and P=0.32 for women).

Conclusion: BMI has a significant effect on MetSx and adiponectin in
Japanese.

Mo-P1:84 PREMATURE MYOCARDIAL INFARCTION AS A
SERIOUS PUBLIC HEALTH IN IRAN.AN
EPIDEMILOGIC SURVEY OF PREMATURE
MYOCARDIAL INFARCTION IN SOUTH OF IRAN

M. Shojaie. Cardiology Department, Jahrom Medical School, Iran

Objective: Myocardial Infarction (MI) is a complex and potentially lethal
diease caused by interaction of some genetic and environment factors.This
disease has reached epidemic proportions in some Asian and African coun-
tries. It is responsible for one of the highest mortality causes in IRAN. The
aim of our study was to survey epidemiology of MI spatially in young age in
south of IRAN.

Methods: The study population consisted of 295 patients (mean age
62±12.5 years, Range 33-92 years) that admitted in cardiac care unit at the
Pymanieh Hospital, Jahrom, IRAN between 2002-2005 with the diagnosis of
MI according to WHO criteria.

Results: our patients were 61.4% male vs 36.8% female. Overall, the
prevalence of premature MI (<50 y/o) was 20.7% (47 male vs 14 female).
Prevalence of risk factors in patients with premature MI consisted of high LDL
(50.8%), DM (47.5%), low HDL (45.9%), smocking (39.3%), HTN (34.4%)
and family history of MI (17.8%). Overall, low HDL level were detected in
women with clear sex difference (p=0.028). In contrast, smocking was more
prevalent in men (p=0.000). Also a non significant sex difference in mortality
was detected (15.7% in female vs 10.4% in male).

Conclusion: These data indicate that premature MI is a growing hazard
in IRAN. Compared to developed countries, IRAN has a considerably high
prevalence of this disease. Concerted effort are needed to prevent epidemic
of coronary artery disease spatially in young age in IRAN with focusing on
difinie and probable risk factors.

Mo-P1:85 RISK STRATIFICATION FOR CARDIAC EVENTS IN
AN ALBANIAN POPULATION WITH UNSTABLE
CORONARY DISEASE

M. Çafka, A. Doko, D. Teferici, N. Kasemi, N. Çene, A. Goda. University
Hospital Center, Tirane, Albania

Background: Patients with unstable coronary disease have a heterogenous
risk profile for short term adverse outcomes.

Methods: In a prospective study we randomly assigned 1222 patients with
acute coronary syndrom without ST elevation to receive either s/c Calciparine
12500 IU twice daily plus Aspirine 250 mg/d (556pts), or Fraxiparine 0.6 ml
s/c twice daily plus Aspirine 250 mg/d (484pts), or Aspirine 250 mg/d (98pts).
Study treatment was continued for 6-8 days and follow up was 30days. Risk
stratification was made using TIMI score.

Results: Using score factors such as more than three risk factors for CAD,
ST segment depression on the ECG on the admission and age more than 65
years old for the three treatment groups these are the results.

Group Frequency Percent Valid percent Cumulative percent

Calciparine valid 0.00 310 55.8 55.8 55.8
1.00 185 33.3 33.3 89.0
2.00 54 9.7 9.7 98.7
3.00 7 1.3 1.3 100.0
Total 556 100.0 100.0

Fraxiparine valid 0.00 290 59.9 59.9 59.9
1.00 137 28.3 28.3 88.2
2.00 52 10.7 10.7 99.0
3.00 5 1.0 1.0 100.0
Total 484 100.0 100.0

Aspirine valid 0.00 62 63.3 63.3 63.3
1.00 21 21.4 21.4 84.7
2.00 15 15.3 15.3 100.0
Total 98 100.0 100.0

Conclusion: It is evident that this albanian population has low risk for
short term adverse outcomes after an acute coronary syndrom.
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Mo-P1:86 HOW TO DO PREVENTION IN IMMIGRANT
WOMEN

M. Hochleitner 1, A. Bader2, F. Sahin3, H. Bezirkan3 . 1Innsbruck Medical
University, Innsbruck, Austria; 2Women’s Health Centre, Innsbruck, Austria;
3Ludwig Boltzmann Institute Gender Studies, Innsbruck, Austria

Austrias state-run health care system covers all persons in Austria, and there-
fore also all immigrants. Cost contributions are marginal. In our state, Tyrol,
about 5% of the population are Turkish immigrants.

Despite the fact that the WHO estimates that Turkish women have the
greatest heart risk in Europe, our heart disease prevention programs do not
reach female Turkish immigrants. We thus saw the need to offer a special
program for Turkish women:

We established that our state has 28 mosques and five different mosque
organizations and drew up a complete Turkish-language program with an
explanatory letter addressed to the particular hodjas requesting that invitations
to our events be distributed at the Friday prayer session. We offered each of
the 28 mosques a lecture on heart risk factors, information material as well
as measurement of blood pressure, cholesterol, blood glucose, Body Mass
Index and medical consultation (all in Turkish). As part of this program 878
questionnaires were completed: 54.1% of the women reported knowing that
cardiovascular disease is the primary cause of death, while 41.3% did not even
know their blood pressure, 49.7% about diabetes mellitus and 57.4% about
their cholesterol status.

In conclusion, the mosque program showed that Turkish immigrant women
are indeed willing to participate in prevention programs, but apparently not
jointly with Austrian women. However, the small number of women who
knew their heart risk data shows that health programs for female Turkish
immigrants need to be tailored to the cultural and language situation of these
women.

Mo-P1:87 SOCIAL-ECONOMICAL AND BEHAVIORAL
FACTORS IN GEORGIAN GERONTOLOGIC
POPULATION

N. Kakauridze, N. Kipshidze, Z. Chkhaidze, R. Shengelia. Institute of
Therapy, Tbilisi, Georgia

The aim of this work is the revealing disability percentage in Tbilisi elderly
population; the establishment the disability relation with social-economical
and behavioral factors.

Material and methods: The 250 elderly (65-104 years) were investigated.
Target cohort selection will be performed using the method of random sam-
pling for age groups arranged with five year age intervals. All persons of
gerontologic age was interviewed using WHO multi-aspect questionnaire.
For defining the ability Bartelly test was used so, for assessment of daily
activities- Katz index. We investigated the impact of social factors on aging:
educational status, profession, conditions of life (family composition, sources
of financial welfare, sizes of dwelling, amenities etc.). Life style included
habitual behavior, participation in cultural life, social contacts, labor activity,
use of health care services, satisfaction with life, activity of social and
family support. Health state and functional abilities included: morbidity and
mortality profile (cardiovascular, cerebrovascular diseases, diabetes mellitus
etc.).

The results and conclusion: in population more then 80 years disabil-
ity percentage was found in about twice more cases, than in 65-79 years
population The main causes of disability were: cardiovascular, cerebrovas-
cular diseases, osteoporoses, osteoarthroses. The strong correlation between
socio-economical conditions and disability were found. The special simpto-
mocomplex for different sex population were established. The preventional
measures were defined.

Mo-P1:88 IMPACT EVALUATION ON THE INTERVENTION OF
MULTIPLE CARDIOVASCULAR DISEASE RISK
FACTORS IN CLINICAL SETTINGS

Z.W. Wang, Y.F. Wu, L.C. Zhao, Y. Li, B.F. Zhou, R.L. Gao. Fu Wai
Hospital, Chinese Academy of Medical Science and Peking Union Medical
Colleg, Beijing, China

Objective: To investigate the impact of lifestyle modification combined with
drug treatment intervention on multiple risk factors for cardiovascular disease
(CVD) in clinical settings.

Methods: Twenty hospitals selected from China were randomly as-
signed to the special intervention group(SI) or usual care group(UC). Pa-

tients with at least one of the following conditions were recruited: blood
pressure(BP)≥140/90mmHg, serum total cholesterol (TC)≥5.7mmol/L, fast-
ing glucose (FG)≥126mg/dl, and body mass index (BMI)≥28kg/m2. In SI,
1080 patients were recruited at baseline, 1063 of them were eligible for
analysis; in UC, 1150 patients were recruited, 1080 of them were eligible for
analysis. Each participant was followed every third month for 1 year.

Results: After 1 year’s intervention, mean net reductions were 12.8mmHg
in systolic BP, 7.1mmHg in diastolic BP, 0.07mmol/L in TC, 8.1mg/dl in
FG, and 0.3kg/m2 in BMI. In SI, the control rates reached 63.0%, 38%,
59%, and 27% for hypertension(BP≥140/90mmHg), hypercholesterolemia
(TC≥5.7mmol/L), diabetic mellitus (FG≥126mg/dl), and obesity (BMI≥
28kg/m2), respectively. In UC, the corresponding control rates were 29.2%,
37%, 47%, 16%, respectively. Patients with ≥3 risk factors at baseline
decreased by 74.9% in SI, and 44.1% in UC. For patients with high BP,
hypercholesterolemia, and diabetes mellitus, the comprehensive hazard of
CVD declined 6.12% in SI, 2.63% in UC.

Conclusions: The intervention can effectively improve the control rates of
major CVD risk factors, decrease the number of risk factors for patients, and
reduce CVD risk.

Mo-P1:89 HIGH BLOOD PRESSURE AND DIABETES PLAY AN
IMPORTANT ROLE IN THE DEVELOPMENT AND
PROGNOSIS OF MYOCARDIAL INFARCTION IN
WOMEN

S. Kunstmann1,2, M.T. Lira2, R. Corbalan2, J.C. Molina4, D. Gainza3.
1Clinica Las Condes, Santiago, Chile; 2Chilean Society of Cardiology,
Santiago, Chile; 3Universidad Los Andes, Santiago, Chile; 4Chilean Society
of Gerontology, Santiago, Chile

Acute Myocardial Infarction (AMI) can be explained by the presence of mod-
ifiable Cardiovascular Risk Factors (CVRF) Understanding the contribution
of each factor to the burden of risk is a crucial step.

Objective: Identify the CVRF risk profile of women more likely to develop
AMI and fatal AMI.

Method: Using standarized methods we analyzed the prevalence of mayor
CVRF and family history of premature CHD (FH) in two population over
50 years of age: 2071 Healthy Women 61.6y recruited from RICAR Primary
Prevention Study in 12.500 healthy adults in Chile, and 1958 women with first
AMI 66.8y recruited from the National Registry of AMI in Chile, in the same
period.

Results: The prevalence of CVRF among AMI women vs Healthy women
was: High blood pressure (HBP) 68 vs 40.1%, p<0.0001; Diabetes Mellitus
(DM) 33.7 vs 10.9% p<0.01; Current smoking (CS) 24 vs 16% p<0.001;
Abnormal Total Cholesterol 32 vs 67.9% p<0.0001; Overweight 26 vs
73.3%p<0.001; FH 15.1 vs 17.8% pns.

The relative risk of AMI adjusted by age (OR 99% CI) was 3,16 (2,6-3,7)
for HBP; 1,48 (1,1-1,8) for DM and 1,43 (1,1-1,7) for CS.

The most prevalent CVRF in women with fatal AMI were DM 15.4%,
HBP 12.4% and overweight 11.6%.

The Population attributable risk (PAR) of AMI was 46.5% for HBP, 25.6%
for DM

Conclusions: This study showed marked differences in CVRF profile
between healthy and AMI women over 50 years. High blood pressure and
Diabetes Mellitus appear to have a significant role in the risk of developing
and in the prognosis of AMI in women. The PAR founded was similar to the
INTERHEART South-American Group study.
Funding: Pfizer Foundation USA.

Mo-P1:90 NON-INVASIVE SUBCLINICAL ATHEROSCLEROSIS
ASSESSMENT AND CARDIOVASCULAR RISK
STRATIFICACION

G. Elikir1, A. Christen1, S. Graf2, L. Brandani1, A. Miranda1, G. Giunta1,
A. Ramirez2, H. Baglivo1 , R. Sanchez1. 1Favaloro Foundation, Buenos
Aires, Argentina; 2Favaloro University, Buenos Aires, Argentina

Objective: To recategorize cardiovascular risk stratification with subclinical
atherosclerosis (SA) measurements in dislipidemic patients (pts) considered
at low risk (LR) for future events by different risk charts.

Methods: Non-invasive measurements of SA were performed in 246 dis-
lipidemic pts, age 52 (20-82) yrs, males 53%, BMI: 26 kg/m2, hypertensive
45%, current smokers 20%, diabetics 3%, and family history of dyslipi-
demia 13%. SA was defined as intima-media thickness ≥0.8 mm and/or
plaques. Short-term risk was estimated by risk charts: Adult Treatment Panel
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III (ATP III), American Heart Association/American College of Cardiology
(AHA/ACC), II European Task Force (II Euro), III European Task Force
(III Euro), and Prospective Cardiovascular Munchen Study (PROCAM). LR
groups (<10% 10-year coronary risk) was identified for each chart. Prevalence
of SA was compared among each estimated LR group. LR patients with SA
were recategorized as high risk pts.

Results: SA was detected in almost two thirds of LR pts of each group:
ATP III 69,5%; AHA/ACC 70,0%; II Euro 68,6%; III Euro 68,4%; PROCAM
62,3%; p=NS. No significant differences were observed neither in SA preva-
lence among the estimated LR groups, nor after correction for gender, age
and hypertension. SA prevalence was higher in pts with metabolic syndrome:
ATP III 84,0%; AHA/ACC 84,8%; II Euro 83,9%; III Euro 83,0%; PROCAM
85,0%.

Conclusions: Including non-invasive SA assessment enables to identify a
higher number of pts at risk for cardiovascular events than with commonly
used risk charts. Long term observational studies are needed to support the
accuracy of this tool.

Mo-P1:91 PREDICTORS OF HOSPITALIZATION FOR
CARDIOVASCULAR DISEASE IN A
HYPERCHOLESTEROLEMIC POPULATION

C. Saramin1, P. Deambrosis1, L. Scaldaferri2 , E. Kiwanuka3, G. Terrazzani1 ,
G. Bader4, P. Giusti5, A. Chinellato1 . 1Pharmaceutical Service LHA 9,
Treviso, Italy; 2I Medicine LHA 9, Treviso, Italy; 3Antidiabetic Unit LHA 9,
Treviso, Italy; 4Outcome Research, Pfizer, Roma, Italy; 5Pharmacological
Dept University, Padova, Italy

Objective: To evaluate the predictors of first admission for cardiovascular
disease in hypercholesterolemic patients treated with statins.

Design and Setting: A retrospective cohort study of statin utilization, in
Local Health Authority (LHA) n 9, Treviso (1994-2003).

Methods: Demographic, pharmaceutical and hospitalization data were
retrieved from databases of LHA n 9. Cholesterol data were detected at the
beginning of treatment and after three months. The clinical complexity of the
patient was evaluated trough a proxy-variable consisting in co-prescriptions
(antidiabetics, antihypertensive and aspirin).

Results: The patients enrolled were 5028. To study the predictors of time
to admission, each independent variable (age, gender, compliance, statin,
number of co-treatments, and goal achievement) was evaluated by means of
log-rank test and those variables resulted associated with time to admission
were inserted in a Cox regression model.

The risk of first admission increases with age and gender (male vs female).
In comparison to simvastatin the risk of first admission decreases with pravas-
tatin atorvastatin and cerivastatin. Patients with polytherapy were more prone
to be hospitalized. Seemingly the risk of admission increases with compliance
but patients more compliant are older and have more risk factors. Moreover
the Kaplan-Meier analysis considering the cholesterol level induced by statin
treatment, indicate that this variable is not significative on CV events.

Conclusions: The analysis of administrative database (prescriptions and
hospital admissions) seems to indicate that old male patients with polytherapy
are more at risk of first admission in spite of good compliance with statin
therapy.

Mo-P1:92 DIABETES AND TRIGLYCERIDES ARE STRONG
PREDICTORS OF CORONARY ARTERY REEVENTS:
A T2-YEAR FOLLOW- UP STUDY

V. Dzenkeviciute, Z. Petrulioniene, S. Kurkutyte. Vilnius University, Medical
Faculty, Vilnius, Lithuania

This study was performed to analyzed which of the traditional risk factors was
associated with reevents of coronary artery disease. We aimed to identify if
any variable was predictive.

Methods and Results: We collected 206 middle age patients with AMI and
performed a prospective 2 year follow-up recording cardiovascular events. The
follow-up was completed in 97% (n=201) patients; we did not documented
any death whereas clinical events were registered in 22% (n=45) of patients.
At univariate analysis we found that patients with clinical events had higher
prevalence of diabetes (20% vs 12%, p < 0.005), and more elevated TG (44%
vs 31%, p < 0.005). Multivariate analysis (logistic regression) confirmed that
diabetes (OR 6.7, 95% CI 1.0- 41.3) and TG (OR 0.41, 95% CI 0.17-0.97)
were the only variables predictive of clinical events.

Conclusion: In this study diabetes and triglycerides had a negative impact
on the long-term prognosis in middle age patients with AMI. These risk

factors require specific care. The effectiveness of this care will be evaluated
during the next follow-up period.

Mo-P1:93 A PROSPECTIVE STUDY OF CHANGE IN BMI AND
RISK OF CARDIOVASCULAR DISEASE IN MEN

T.S. Bowman1,2, T. Kurth2,3, H.D. Sesso2,3, J.M. Gaziano1,2,3 . 1VA Boston
Healthcare System, Boston, USA; 2Aging-Brigham and Women’s Hospital,
Boston, USA; 3Preventive Medicine, Brigham and Women’s Hospital, Boston,
USA

Background: Though an elevated body mass index (BMI) is an important risk
factor for cardiovascualr disease (CVD), there are limited data regarding how
long-term changes in BMI affect subsequent risk of CVD.

Methods: We used a prospective cohort study design among 13,228
nonsmoking men free of cancer in the Physicians’ Health Study. Baseline
information on CVD risk factors was collected. BMI (in kg/m2) was assessed
at baseline and at 8 years, from which an 8 year change in BMI was calculated.
In addition, World Health Organization (WHO) criteria for BMI (normal,
overweight or obese) was used to assess 8 year change in WHO category and
risk of CVD. We calculated relative risks (RRs) and 95% confidence intervals
for risk of CVD, using both age- and multivariable-adjusted Cox proportional
hazard models.

Results: A total of 1,372 major vascular events (nonfatal MI, nonfatal
stroke or CVD death) occurred over a median of 13.5 years. Compared to
those with a stable BMI (increase of 0 to 1 unit), participants with any decrease
in BMI had an age-adjusted RR of 1.14 (95% CI, 0.99-1.29) and multivariable
RR of 1.03 (95% CI, 0.90-1.19). Those with a ≥ 1 unit increase in BMI had
an age-adjusted RR of 1.18 (95% CI, 1.02-1.37) and a multivariable RR of
1.08 (95% CI, 0.93-1.27). The lowest risk of CVD was among participants
with a normal BMI that remained normal.

Conclusions: In this cohort of apparently healthy men, an increase in BMI
over 8 years was associated with a higher risk of CVD that was attenuated
after multivariable adjustment. CVD events may be prevented by long-term
maintainence of BMI in the normal range.

Mo-P1:94 WEIGHT AT BIRTH AND CORRELATIONS WITH
CARDIOVASCULAR RISK FACTORS IN BRAZILIAN
PUBLIC SCHOOLS

T.L.R. Martinez, A. Pereira, L.P. Vieira. Heart Institute - Univ. Sao
Paulo/Centro de Extensao Universitaria, Sao Paulo, Brazil

Introduction: Low weight at birth can be a marker of coronary heart disease.
Methods: 450 children and adolescents (2-19 years old), from rural areas

of Itapetininga (São Paulo, Brazil), were evaluated about the birth at weight
and data on regarding lipid profile, glicemic and uric acid levels, blood
pressure level, nutritional, social and economic statuts were collected. From
all children, 21.33% had a low weight at birth (<2.5kg). The Nutritional status
was obtained by anthropometric measures as height and weight; Waterloo
classification was used for children under 6 years of age and body mass index
(BMI) for those over 6 years.

Results: by multivariate analysis, there was no association of low weight
at birth and total cholesterol (p=0.31), LDL-cholesterol (p=0.46), HDL-
cholesterol (p=0.21), triglycerides (p=0.9), glicemia (p=0.7), uric acid (p=0.4),
systolic arterial pressure(SAP) (p=0.75), nor diastolic arterial pressure (DAP)
(p=0.85). Univariate analysis showed a significant positive correlation between
low weight at birth and DAP (p=0.039). There was also a significant corre-
lation between normal weight at birth (>2.5kg) and high caloric nutritional
intake (p=0.046). A correlation between low weight at birth and lower social
economic conditions was also observed (p=0.030).

Conclusions: Low weight at birth can be associated with more predisposi-
tion of occuring of the metabolic syndrome factors clustering, probably due to
alterations in insulin sensitivity.

Mo-P1:95 DYSLIPIDEMIA IN PATIENTS WITH
CEREBROVASCULAR INSULT

A. Arsovska, A. Popovski. Clinic of Neurology, Clinical Center, Skopje,
Makedonija

Aim: to investigate the association of dyslipidemia and vascular risk factors
in patients with cerebrovascular insult (CVI).

Methods: We examined 354 patients with CVI -256 (72%) with ischemic
and 98 (28%) with hemorrhagic insult, median age 72, 5 years. At admission,
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all patients were subjected to routine blood analysis, with measurement of
serum levels of total, LDL, HDL cholesterol and triglycerides, as well as
CT/MRI of the brain. Also, potential vascular risk factors were assessed.
Lipids were correlated to the CVI type.

Results: Levels of triglycerides and LDL were significantly higher in
patients with ischemic CVI compared to the patients with hemorrhagic CVI
(p<0.05). Total cholesterol and HDL level didn’t have a significant association
with the risk of CVI (P>0, 05). Statistical analysis showed that independent
risk factors for ischemic CVI were hypertension, smoking and diabetes mel-
litus, while for hemorrhagic stroke hypertension and psychophysical stress
were dominant risk factors (p<0,05).

Conclusion: Dyslipidemia represents a modifiable risk factor for CVI,
especially of ischemic nature. Preventive measures should be taken, in order
to improve the outcome of such patients.

Mo-P1:96 FATTY ACIDS COMPOSITION IN PATIENTS WITH
CAROTID ATHEROSCLEROSIS

A.S. Galyavich, L.R. Salakhova. Kazan State Medical University, Kazan,
Russia

Background: It is little known about participation of fatty acids (FA) on the
pathogenesis of atherosclerosis.

Objective: To assess changes of FA profiles in relation to components of
lipid profile in patients with carotid atherosclerosis (CA).

Methods: Subjects were 16 patients, 11males and 5 females, 54 to 69 years
of age and 7 controls. Atherosclerotic wall changes in the carotid arteries were
measured by ultrasonography on Hewlett Packard SONOS 2500 with 7.5 MHz
detector. Circulating FA, saturated FA (SFA) and unsaturated FA (UFA), mo-
nounsaturated (MUFA) and polyunsaturated (PUFA)) in a drop of blood from
a fingertip were assessed by capillary gas chromatography. The lipid profile
including total cholesterol, high-density lipoprotein cholesterol, low-density
lipoprotein cholesterol and triglycerides was assessed by conventional method.

Results: In patients with CA, in comparison with control group, were found
increased content of SFA (41.6±3.3% and 27.3±1.4% respectively, p<0.05)
including palmitic acid (28.6±2.4% and 21.0±1.1%,p<0.05) and stearic
acid (13±1.9% and 6.3±0.7% respectively, p<0.05) and decreased content
of UFA (58.4±3.3% and 72.7±1.4% respectively, p<0.05), particularly n-3
polyunsaturated eicosapentaenoic (3.5±2.3% and 32.9±1.6%,p<0.05) and
docosahexaenoic (3.0±0.9% and 7.0±1.0%,p<0.05) FA. The mean concen-
tration of n-9 monounsaturated oleic acid in patients with CA was 18.1±1.1%
and in controls was 81±0.8%. The patients with CA had higher level of n-6
linoleic acid concentration (25.9±3.0%) in contrast to controls (12.6±1.3%,
p<0.05). Most of the mentioned FA showed significant correlations with the
number of lipid profile components.

Conclusions: Increased content of SFA as well as decreased content of
UFA were characteristic for CA.

Mo-P1:97 ROLE OF LIPOPROTEIN (A) AND APOLIPOPROTEIN
A1 IN CORONARY OBSTRUCTION

B. Martinez1, E. Molinero2 , R. Caso1, I. Narvaez1, M. Vacas1, Y. Saez1,
J.A. Iriarte1, J.M. Gandarias1. 1Fidec, Bilbao, Spain; 2Hospital Barsurto,
Bilbao, Spain

Background: Traditional risk factors (smoking, hypertension, hypercholes-
terolemia, diabetes) are implicated in the genesis of coronary obstruction.
In the last years, others, like lipoprotein(a) and Apolipoprotein A1, have
been involved in the atherosclerotic process, but its real role, is not yet well
established.

Objective: To examine the relationship between blood levels of lipid,
haemostatic and inflammatory markers with the presence of coronary stenosis.

Material and Method: 397 patients (267 males and 130 females) were
studied by selective coronariography. The following analytic determinations
were included: Total Cholesterol, HDLcholesterol, Triglycerides, LDLcholes-
terol, Apolipoprotein A1, Apolipoprotein B100, Lipoprotein (a), Fibrinogen
(FB), D-Dimmer, C-reactive Protein and Leukocyte count (LC).

Results: 295 patients presented coronary obstruction (Group A) and 102
were considered as controls (Group B). Group A patients presented higher
values of Lipoprotein (a), D-Dimmer, C-reactive Protein and Leukocyte count
and lower HDLcholesterol, Apolipoprotein A1 and Total Cholesterol. When
markers were dichotomised in high values (fourth quartile) and low (first-
third quartile), high Lipoprotein (a) (OR 2,508; IC 95%, 1,222-5,145) and
Apolipoprotein A1 levels (OR 0,472; IC 95%, 0,267-0,837) were significant
using the multivariate logistic regression.

Conclusions: High Lipoprotein (a) levels are independently associated
with the presence of coronary heart disease whereas high Apolipoprotein A1
values show a protective effect.

Mo-P1:98 DYSLIPIDAEMIA ON PATIENTS WITH ACUTE
MYOCARDIAL INFARCTION ON UZBEK MEN
POPULATION

N.U. Zokirov, G.U. Tukhtamuradova, M.B. Mavlyanova, R.D. Kurbanov,
Yu.G. Kevorkova, A.V. Ziyaeva. Department of Heart Arrhythmias, Research
Centre of Cardiology, Tashkent, Uzbekistan

Objective: to study types of infringements of lipid metabolism on patients
with acute Q-wave myocardial infarction.

Methods: it is surveyed 97 males which have consistently arrived in a
hospital with acute Q-wave myocardial infarction which middle age made 52,8
± 8,9 years The diagnosis a Q-wave myocardial infarction was established by
criteria the WHO. All patients for 10-12 day of receipt carried out research of
lipid level.

Results: As a whole on group hypercholesterolaemia (total cholesterol >
200 mg/dl) is revealed on 60 (61, 8%) patients, hypertriglyceridaemia (triglyc-
eride > 155 mg/dl) - on 67 (69, 3%), increase of low density lipoproteins (>
115 mg/dl) - on 60 (61, 8%), and very low density lipoproteins (> 40 mg/dl)
- on 40 (41, 2%) patients. On 83 (85%) patients were observed reduction of
high density lipoproteins level (<40mg/dl). The most widespread phenotype
of dyslipidaemia, according to classification of WHO appeared II B type
observed on 32 (32, 6%) patients, II A type is marked on 23 (23, 4%), and IV
type of all on 14 (14, 2%) patients. It is necessary to note practical absence III
of type of dyslipidaemia on patients surveyed by us.

On 12 (12,3%) patients are not found out any attributes of dyslipidaemia,
and still in 16 (18,8%) cases is revealed hypo alpha-lypoproteidaemia,
described by isolated reduction of high density lipoproteins level.

Conclusion: On 29% of patients with acute Q-wave myocardial infarction
for 10-12 day attributes of classical hyperlipidaemia do not come to light.

On everyone 6 patients with acute Q-wave myocardial infarction the unique
attribute of atherogenesis is isolated hypo alpha-lypoproteidaemia.

In 98% of cases the manifestation of revealed dyslipidaemia, including
isolated hypo alfa-lypoproteidaemia, is reduction of high density lipoproteins
level.
Funding: Study of lipid metabolism of 97 patients with myocardial infarction.

Mo-P1:99 SERUM LEVELS OF OXIDIZED LOW DENSITY
LIPOPROTEIN RELATE TO THE EXTENT AND
SEVERITY OF CORONARY ATHEROSCLEROSIS IN
PATIENTS WITH CORONARY SYNDROMES

S. Koulouris1, K.A. Triantafyllou1 , C. Dasopoulou1, P. Symeonides2,
I. Michaelides1 , I. Karabinos2, A. Papapanagiotou3 , C. Nounopoulos3,
A. Kalofoutis3, A.S. Manolis1. 1Evangelismos Hospital, Athens, Greece;
2Euroclinic, Athens, Greece; 3Biochemistry Department, Athens University
Medical School, Athens, Greece

Objectives: Low-density lipoprotein (LDL) oxidation has been related to the
initiation, progression and instability of human atherosclerotic plaques. We
assessed the relation between circulating levels of oxidized LDL and the
severity of coronary artery disease (CAD) in patients presented with acute
coronary syndrome (ACS).

Methods: One hundred sixty one patients, <65 years old (149men and 12
women), admitted with an ACS had a coronary angiogram. Hamsten coronary
score was used to assess the extent of CAD while the number of diseased
vessels was used as a severity index. A full lipid profile was also acquired
and oxidized LDL serum levels were measured with a commercially available
sandwich ELISA kit. Bivariate correlation and multivariate regression models
were used in the statistical analysis.

Results: Oxidized LDL significantly correlated with both the number of
diseased vessels (r=0.197 p=0.017) and Hamsten score (r=0.188, p=0.027).
In the multivariate analysis, which also included age and all the other lipid
parameters, oxidized LDL along with age were significant predictors of
Hamsten score (p=0.008 and p=0.02 respectively) while only oxidized LDL
was predictive of the number of diseased vessels (p=0.009).

Conclusions: Circulating levels of oxidized LDL outperform the con-
ventional lipid parameters in predicting the coronary atherosclerotic burden
in patients with an ACS.This further supports the hypothesis that lipid
peroxidation is a crucial step in the initiation and progression of CAD.
Funding: Self-funded research.
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Mo-P1:100 HIGH LDL AND LOW HDL LEVELS ARE
IMPORTANT FACTORS INCREASING PULSE WAVE
VELOCITY IN THE GENERAL POPULATION

F. Tanaka1, K. Sato2, M. Nagano1, T. Segawa1, M. Nakamura1. 1Iwate
Medical University, Morioka, Japan; 2Morioka Metropolitan Hospital,
Morioka, Japan

Background: Increased pulse wave velocity has been believed to indicate
progression of atherosclerosis and thus to predict cardiovascular events in
high risk populations. However, limited longitudinal data exist concerning the
impact of several traditional risk factors on increased pulse wave velocity in
the general population.

Subjects: We have determined brachial-ankle pulse wave velocity
(baPWV) with several classical risk factors in subjects selected randomly
from a rural community in Higashiyama (Tozan), northern Japan. BaPWV
was measured using the form PWV/ABI (Colin, Japan). A total of 443 subjects
(mean age 60 yrs, men = 214; women = 229) underwent repeated measurement
of baPWV.

Results: The mean increase in baPWV during the follow-up period (mean;
2.2 ± 0.5 yrs) was +36 cm/min. To predict the top 20 percentile of increase in
baPWV (mean, +250 cm/min; range, from 141 to 638 cm/min), a multivariate
logistic analysis was performed. Advanced age (> 65 years: odds ratio =
1.83; 95%CI = 1.3-3.3), high LDL levels (over 160 mg/dl: odds ratio =
3.00; 95%CI = 1.3-6.9), and low HDL levels (< 40 mg/dl: odds ratio =
1.90; 95%CI = 1.0-3.7) at baseline were significant independent predictors
for the progression of atherosclerosis in terms of increased baPWV. However,
hypertension, diabetes, and obesity at baseline did not affect the increase in
baPWV in this population. In addition, use of angiotensin converting enzyme
inhibitors, angiotensin receptor blockers or statins did not have a negative
impact on the increase in baPWV.

Conclusion: Baseline abnormal lipid profiles such as high LDL and low
HDL levels have the most potent impact on increasing arterial stiffness during
a short term follow-up period in the general population.

Mo-P1:101 21-YEAR FOLLOW-UP OF SERUM LIPIDS AND
LIPOPROTEINS IN APOLIPOPROTEIN E
PHENOTYPES. THE CARDIOVASCULAR RISK IN
YOUNG FINNS STUDY

P. Grönroos1,2, O.T. Raitakari2 , M. Kähönen1, N. Hutri-Kähönen1 ,
J. Marniemi3, J. Viikari2 , T. Lehtimäki1. 1University of Tampere, Tampere,
Finland; 2University of Turku, Turku, Finland; 3National Public Health
Institute, Turku, Finland

Objective: To examine the influence of apoE polymorphism on serum lipids
and lipoproteins over a 21-year period.

Methods: 3596 randomly selected Finnish children and adolescents (3-18
years) were examined in 1980, 1983, 1986 and in 2001. ApoE polymorphism
was determined in 1736 subjects and was available together with serum lipids
in 1233 subjects, which form the study population (24-39 years) for this
report. The analyses of lipids and apolipoproteins were performed at the
Social Insurance Institution, Turku, and apoE phenotyping at the University
of Tampere, Finland. Statistical analysis was performed using the SPSS 13.0
for Windows using one-way analysis of variance and repeated measurement
analysis of variance.

Results: The apoE phenotype-related differences in serum total and LDL
cholesterol were stable throughout the follow-up - i.e., apoE epsilon2 allele
was consistently associated with lower and epsilon4 with higher total and LDL
cholesterol (p<0.001 for all). In 2001, there was an apoE phenotype-related
difference in HDL cholesterol (p=0.007 for both sexes), and the epsilon2
allele was associated with higher and epsilon4 with lower apoA-1 and HDL
cholesterol. In addition apoB increased in the phenotype order of E3/2, E3/3
and E4 (E4/3+E4/4), (p<0.001). There was a significant apoE phenotype-by-
time interaction (p=0.039) with longitudinal change in LDL cholesterol -i.e.,
the LDL-lowering effect of epsilon2 allele was greater in adulthood than in
childhood.

Conclusions: ApoE polymorphism is associated with lipid levels in
different ages and influences the longitudinal change of LDL cholesterol.

Mo-P1:102 HIGH-DENSITY LIPOPROTEIN AND RISK OF
CARDIOVASCULAR EVENTS: A CLINICAL
INVESTIGATION IN A SAMPLE OF ADULTS FROM
THE BRISIGHELLA HEART STUDY COHORT

M. Bove1, A.F.G. Cicero1, A. Dormi2, A. Lucicesare1 , L. Laghi1,
A. Fiorito1, C. Borghi2, A.V. Gaddi1. 1Descovich Study Centre. University of
Bologna, Bologna, Italy; 2Clinical Medicine Department, University of
Bologna, Bologna, Italy

Objectives: The plasma concentration of High-Density Lipoprotein choles-
terol (HDL-C) is inversely correlated with the incidence of Cardiovascular
Disease (CVD). The aim of our study is to investigate this relationship in a
sample from the Brisighella Heart Study cohort.

Methods: We divided our sample (M:907 F:993 enrolled in 1996) in
percentiles, concerning HDL-C, and stratified people according to a cut-off
<10th percentile for hypoalphalipoproteinemia (hypoALP) and >90th per-
centile for hyperalphalipoproteinemia (hyperALP). We elaborated hypoALP,
normoalphalipoproteinemia (normoALP), hyperALP prevalence values and
HDL-C Mean±SD for each group. We estimated the incidence of CVD and
searched for a statistical correlation with HDL-C levels.

Results: In the general sample Hypo –Normo and HyperALP prevalence
values were respectively F:9.7% M:8.7%, F:81.7% M:81.3%, F:8.4% M:9.0%;
HDL-C Mean±SD in Hypo –Normo and HyperALP subjects were respec-
tively 32.9±4.8, 52.3±9.1, 78.5±8.2. We selected 16 cases of Stroke (F:8,
M:8) and 14 of Coronary Heart Disease (CHD) (F:1 M:13) finding normal
HDL-C levels in CHD affected group, 1 HypoALP F, 1 HyperALP F and 2
HyperALP M in Stroke affected group. We found a similar distribution of
HDL-C levels in 1988 and 1992. The values of Spearman’s rho Coefficient
were not significant (S:-0.042, S:0.013).

Conclusion: According to our investigation we suppose that a normal or
high HDL-C levels did not result so protective for CVD in the analyzed
sample. Probably there were more decisive risk factors that neutralize the
important role of HDL-C.
Funding: University of Bologna.

Mo-P1:103 ATHEROGENIC LIPID DISORDERS AMONG
ADOLESCENTS IN NOVOSIBIRSK: PREVALENCE
AND 15-YEAR TRENDS (1989-2003)

D.V. Denisova, L.G. Zavjalova, S.V. Burakova. Institute of Internal Medicine
of The Sb Rams, Novosibirsk, Russia

Objectives: To assess prevalence and trends in blood lipid profile and lipid
disorders of adolescent population in Novosibirsk (1989-2003).

Methods: Four cross-sectional surveys of school children aged 14-17 in
1989 (656), in 1994 (620), in 1999 (626) and in 2003 (667) were carried
out. Blood total cholesterol (TC), high-density lipoprotein cholesterol (HDL-
C), triglycerides (TG) were measured by enzymatic methods. Prevalence of
dyslipidemia was evaluated with NCEP-peds criteria.

Results: During the 15-year period (1989-2003) mean serum TC decreased
from 175 to 162 mg/dl in males and from 191 to 175 mg/dl in females (P
< 0,001). Average levels of LDL-C also have fallen significantly during the
period, but no changes in HDL-C levels were found. Females had significantly
higher mean TC and LDL-C than did males at all surveys (P < 0,001).
According to NCEP-peds criteria, prevalence of high TC (200 mg/dl and
more) during the period (1989-2003) significantly decreased from 22% to 8%
(P<0,01) in males and from 32% to 17% (P<0,05) in females. Frequencies
of low HDL-C (<40 mg/dl) also decreased in boys and girls (P<0,05).
Significant regression coefficients for TC controlled by age and sex were
revealed with body mass index, diastolic blood pressure and triceps skinfolds.
Trends in diet showed significant decreasing of total energy and basic nutrient
intakes (proteins, fats and carbohydrates).

Conclusions: During the period of socioeconomic reforms in Russia
(1989-2003) the lipid profile and prevalence of atherogenic dislipidemia in
adolescents significantly changed following by changes of body mass index
and diet.
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Mo-P1:104 CONVERSION OF TYPE B TO TYPE A
LDL-CHOLESTEROL WITH PIOGLITAZONE IN
NON-DIABETIC PATIENTS: INITIAL CLINICAL
OBSERVATIONS

S. Feinstein 1, M. Arnsdorf2. 1Rush University Medical Center, Chicago,
USA; 2University of Chicago, Chicago, USA

Small dense LDL-cholesterol patterns (type B) may be more atherogenic than
buoyant density LDL (type A). It is reasonable to suggest that shifting a pattern
from B to A may reduce atherogenicity. Thiazolidinediones (TZDs), among
several effects, can shift B to A in diabetics, and there is evidence supporting
beneficial cardiovascular effects of TZDs. We were curious whether TZDs
could also shift the LDL pattern from B to A in non-diabetics at risk for
atherosclerotic cardiovascular disease.

Methods: Study candidates had: (1) a type B LDL-cholesterol pattern;
(2) no biochemical evidence of diabetes (fasting blood glucose <100 and
HgbA1C<6.2), (3) a willingness to undergo therapeutic lifestyle change
(TLC), and (4) had been undergoing therapy with statins and niacin. Niacin,
can shift patterns from B to A, so these were niacin failures. Patients were
treated with the TZD, pioglitazone (15 mg daily), while statin and niacin were
continued at the same dose as before enrollment. Fractionated cholesterol pat-
terns were obtained prior to and at 6 weeks after the initiation of pioglitazone
therapy.

Results: To date, 10 patients have met the qualifications and all have
exhibited a significant shift away from a type B to type pattern following 6
weeks of pioglitazone therapy. These cholesterol particle shifts had not been
previously observed with these patients while on statins, niacin and TLC
therapies.

Conclusion: The novel observation is that pioglitazone can shift the
cholesterol pattern from type B to A in non-diabetic patients in the presence of
concurrent statin and niacin therapy. Additional larger scale studies are needed
to confirm these initial observations, and, if confirmed, to assess benefit.

Mo-P1:105 PHOSPHOLIPID TRANSFER ACTIVITY AND LIPID
STATUS IN TUNISIAN PATIENTS WITH CORONARY
ARTERY DISEADE

N. Attia1, A. Nakbi1, K. Ben Hamda2, S. Hammami2, R. Jemaa3,
F. Chanussot4, M. Hammami1. 1Biochemical Lab, Faculty of Medicine of
Monastir, Monastir, Tunisia; 2Monastir Hospital, Monastir, Tunisia; 3La
Rabta Hospital, Tunis, Tunisia; 4Inserm U476, Marseille, France

Objectives: In human, the phospholipid transfer protein (PLTP) plays a key
role in the generation of the prebeta-HDL. Considering the alteration of the
lipid profile in the coronary artery disease (CAD) (mainly the decrease of
HDL-cholesterol concentrations), we have measured the PLTP activity and
attempted to relate it to the HDL composition.

Methods: Nineteen patients with coronary artery disease (CAD) and a
group of 26 patients having undergone a myocardial infarction (MI) were
compared to an age- and sex-matched control group (n=38). Activity of PLTP
was measured using [14C-PL]-labelled of PL liposomes, as donors of PL,
exogenous HDL as acceptors of PL and plasma (10 μl) of the studied subjects,
as source of PLTP.

Results: Triglycerides are significantly higher only in MI group compared
to controls (1.86 ± 0.76 vs 1.38 ± 0.67 mmol/l, p = 0.0074), whereas total and
HDL cholesterol as well as HDL-PL are lower in CAD group (p<0.01) but not
in MI patients in comparison with controls. The PLTP activity, expressed as
a percentage of [14C]-PL transferred from liposomes to HDL, is significantly
higher in the MI group compared to CAD and control groups (respectively,
29.50±6.14, 19.72±8.02 and 18.79±8.59%, p=0.0001).

Conclusions: Apart from the lipid profile, PLTP activity is increased only
in MI patients. This finding suggests that the increased PL transfer activity is
likely to have a compensatory effect, in order to generate preβ-HDL particles,
able to extract cellular cholesterol excess and to maintain the HDL-cholesterol
and PL at a normal level.
Funding: This work was supported by a grant from DGRST/INSERM 04/
M02.

Mo-P1:106 APOLIPOPROTEIN E GENOTYPES - A RISK
FACTOR FOR OBESITY

C. Catana-Negreanu1 , R. Albu1, C. Glavce2, M. Vladica3 , A. Sima1.
1Institute of Cellular Biology and Pathology N. Simionescu, Bucharest,
Romania; 2Anthropological Research Center F. Rainer, Bucharest, Romania;
3Institute of Diabetes, Nutrition and Metabolic Diseases N.C. Paulescu,
Bucharest, Romania

Objectives: The aim of the study was to estimate the distribution of apoE
genotypes in the Romanian population and to determine the association
between apoE genotypes and the metabolic syndrome.

Methods: The study included 323 subjects (normal and obese), 137
males/186 females, characterized by body mass index (BMI), plasma levels of
glucose, triglyceride (TG), total cholesterol, HDL-C, LDL-C, C reactive pro-
tein (CRP) determined using commercial kits. ApoE genotypes were identified
by genomic DNA analysis, using PCR-RFLP and the restriction enzyme CfoI.
Statistic analysis was performed using the SPSS 10.0 software for Windows.

Results: ApoE genotypes frequencies are: E3/3= 63%, E4/3= 19.4%,
E3/2= 9.7%, E2/2= 6%, E4/4 and E2/2 0.9% each. Frequency of allele 4 is
higher in the obese group compared with the control group, while that of
allele 2 is higher in the control group. ApoE4/3 genotype has an increased
frequency in the obese group and is significantly associated with higher
levels of TG, glucose, CRP and decreased levels of HDL-C; it has a higher
frequency in men, compared to women. In contradistinction, E3/2 genotype
has a higher frequency in the normal group, and is highly associated with
female subjects.

Conclusions: The frequency of apoE genotypes in the Romanian popula-
tion are in good agreement with those reported in other Caucasian populations.
Correlations of apoE genotypes with markers for obesity indicate apoE poly-
morphism as a major, independent risk factor for the metabolic syndrome.
Funding: Support from Romanian Ministry for Education and Research
grants.

Mo-P1:107 SERUM LP(A) CONCENTRATIONS IN A GROUP OF
DISLIPAEMIC PATIENTS ATTENDED IN
CORPORACIÓ PARC TAULI

A. Gavarró, R. Ustrell, E. Berlanga, F. Campos, M. Torra. Laboratory
Department. Udiat Centre Diagnostic.Corporacio Parc Tauli,
Sabadell(Barcelona), Spain

Many population studies show that high serum Lp(a) levels are an independent
risk factor for coronary heart disease; some works have proved that this rela-
tionship is stronger when hiperlipoprotein (a) is associated with dislipaemia.
The aim of this study is to determine serum Lp(a) concentrations in a group of
dislipaemic patients attended in our Hospital and in a group of controls, to try
to demonstrate association between dislipaemia and Hiperlipoprotein (a).

Methods: Serum total Cholesterol, Tryglicerides, LDL-C, HDL-C and
Lp(a) serum levels were determined in a group of 123 dislipaemic patients
and in 108 controls. All determinations were analyzed in a Hitachi 917
autoanalyzer.

Results: All lipidic determinations showed statystical significative differ-
ences between patients and controls; if we compare those determinations
according to sex, we also obtain these differences.Lp(a) serum levels be-
tween both groups showed no satystical significative differences (patients 35,4
mg/dL, controls 39,7) when we compare both populations according to sex we
also don’t obtain differences.

Conclusions: High serum Lp(a) concentrations are an important risk factor
to develop coronary heart disease. Although many works show correlation
between hypercholesterolemia and high Lp(a) serum levels, in our study we
did not find significative differences in Lp(a) serum levels between dislipaemic
patients and controls. We can conclude that high Lp(a) serum levels are an
important independent risk factor for atherosclerosis, being interesting its
determination in patients with early coronary heart disease and with no other
risk factors.
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Mo-P1:108 THE ROLE OF LP(A) LEVELS AND APOPROTEIN(A)
PHENOTYPE IN THE DEVELOPMENT OF
ATHEROSCLEROSIS IN PATIENTS WITH
CORONARY ARTERY DISEASE

D.D. Labudovic1, K.N. Toseska Trajkovska1, S.B. Alabakovska1 ,
B.B. Todorova1, S. Jovanova2 . 1Department of Me Biochemistry, Faculty of
Medicine, Skopje, Makedonija; 2Institute for Heart Disease, Faculty of
Medicine, Skopje, Makedonija

Objective: To determine whether plasma Lp(a) levels and apo(a) isoforms
in association with some lipid parameters increase the relative risk for
development of atherosclerosis in patients with coronary artery disease.

Methods: Imunonephelometric quantification of plasma Lp(a) levels was
made in 119 CAD patients and in 182 healthy subjects. Apo(a) size was
determined by Western blot technique after 3-15% SDFS PAGE.

Results: Lp(a) levels were statistically significant higher in all CAD pa-
tients than in healthy subjects (p<0.0001). Higher Lp(a) levels were found
in patients underwent to coronary bypass graft (p<0.00002); Those patients
with Lp(a) levels above cut of 30 mg/dl and those who were carriers of LMW
S1 apo(a) isoforms had increased risk for CAD (RR-2.51, p<0.003; RR-4.85,
p<0.004 respectively). Also, patients,carriers of HMW >S4 and S4 apo(a)
isoforms had incresed risk for development of atherosclerosis compared to
the same haelthy carriers of HMW apo(a) phenotype (RR-2.26,p<0.0006;
RR-.064, p< 0.0004, repectively). The 14-fold increase in risk was found in
CAD patients with high Lp(a) levels (> 30 mg/dl) and the highest plasma total
cholesterol/HDL-cholesterol ratio. (95%CI 3.25-58.24, p<0.00002).

Conclusions: Our findings indicate that elevated Llp(a) levels, LMW S1
and also HMW >S4 and S4 apo(a) isoforms and the combination of increased
Lp(a) levels and total cholesterol/HDL cholesterol ratio increse the risk for
development of atherosclerosis in patients with coronary artery disease.
Funding: Project No.138/NIH, grant bu US-Macedonian Joint Fund for
Scientific and Techological Corporation.

Mo-P1:109 LDL PARTICLE NUMBER AND RISK FOR FUTURE
CARDIOVASCULAR RISK

K. Elharchaoui1, W.A. Van Der Steeg1, S.M. Boekholdt1, E.S.G. Stroes1,
J.D. Otvos2, J.A. Kuivenhoven1 , S.A. Bingham4, N.E. Day5, K.T. Khaw5,
J.J.P. Kastelein1 . 1Academic Medical Centre, Amsterdam, The Netherlands;
2Liposcience Inc, Raleigh, USA; 3Medical Research Council Epidemiology
Unit, Cambridge, United Kingdom; 4Medical Research Council Dunn
Nutrition Unit, Cambridge, United Kingdom; 5Department of Public Health
and Primary Care, University of Cambridge, Cambridge, United Kingdom

Background: LDL-cholesterol (LDL-c) is an acknowledged risk factor for
coronary artery disease (CAD), but its discrimination power is disappointing.
Novel methods to quantify atherogenic lipoproteins have been suggested to
better predict CAD risk such as the quantification of number of LDL particles
using Nuclear Magnetic Resonance (NMR). Within the EPIC cohort, we
evaluated whether assesment of LDL particle number (LDL-P)was able to
improve CAD risk prediction.

Methods: We conducted a prospective nested case control study among
apparently healthy men and women aged 45 to 79 years. Cases (n=1940) were
people in whom fatal or nonfatal CAD developed during 7 year follow up.
Controls (n=1046) were matched by age, sex and enrolment time.ROC analy-
sis was used to asses whether substitution of LDL-c with LDL-P increased the
AUC associated with a regression model including diabetes, BMI, smoking,
systolic bloodpressure and levels of CRP. Similarly we evaluated whether
LDL-P increased the AUC when added to a model including the Framigham
Risk Score (FRS)

Results: The predictive value for CAD of LDL-P (OR 2.19, 95% CI
1.74-2.75) exceeded that of LDL-C (OR 1.81, 95% CI 1.45-2.27) in univariate
analyses. However, in the multiple linear regression model substitution of
LDL-C for LDL-P did not improve OR significantly. Moreover, adding LDL-P
on top of FRS had no effect on AUC.

Conclusion: LDL-P has better predictive value for future CAD compared
to LDL-C.However, in multipleregresseion or on top of the FRS LDL-P
proved to have no added value. The data from this study does not support
implementation of LDL-P in the general population.

Mo-P1:110 LIPID PENTAD INDEX: A BETTER INDEX OF
DYSLIPIDEMIAS IN CHILDREN OF PREMATURE
CORONARY ARTERY DISEASE PATIENTS IN INDIA

B. Das, M.K. Daga, S.K. Gupta. Maulana Azad Medical College and
Associated Lok Nayak Hospital and G. B. Pant Hospital, New Delhi, India

Objective: Indians show the highest prevalence of premature and severe coro-
nary artery disease (CAD) in the world even with low rates of conventional
risk factors. In the present study a new composite bioindex is defined to
express the total burden of dyslipidemias in Indian children.

Methods: The case control study was carried out in 2004-05 in Maulana
Azad Medical College and associated Lok Nayak Hospital and G. B. Pant
Hospital, New Delhi, India. A total of ninety subjects comprising forty-five
children of premature CAD patients (cases, mean age of 12.08±3.71 years) and
forty-five age and sex matched children of healthy parents were studied (con-
trols, mean age of 12.14±3.91 years). Lp(a), Apo A-I, Apo B-100 and conven-
tional lipid profile was evaluated in fasting serum samples in all the subjects.

Results: We found a significant increase in mean levels of Lp(a), Apo
B-100, Total cholesterol (TC), LDL-C and Triglyceride (TG) in cases than
controls. In contrast, Apo A-I and HDL-C values decreased. Based on our
data, we have defined a new bioindex - Lipid Pentad Index (LPI) for expressing
the total lipid risk profile in children. Kolmogorov D statistic and cumulative
probability distributions of our data suggests that LPI is able to discriminate
case and control populations more precisely than the existing Lipid Tetrad
Index and Atherogenic Index.

Conclusions: New Lipid Pentad Index appears to be a better indicator of
dyslipidemia in children of CAD in Indians than existing indices.
Funding: Prior to the study, an institutional committee had approved the study
protocol and funding.

Mo-P1:111 LOW HDL IS PREDICTOR OF DEATH IN PATIENTS
WITH LEFT VENTRICULAR DYSFUNCTION
INDEPENDENTLY ON CORONARY
ATHEROSCLEROSIS

F. Bigazzi1,2, M. Puntoni1, F. Minichilli1 , P. Landi1, S. Lusso2, A. Bionda2,
C. Carpeggiani1 , T. Sampietro1. 1CNR Institute of Clinical Physiology, Pisa,
Italy; 2Department of Internal Medicine, University of Pisa, Pisa, Italy

Objectives: Cardiovascular protective effect of HDLs lies on numerous po-
tential mechanisms, over and above their unique ability to remove cholesterol,
even including a direct cardioprotective effects of HDLs. We investigated
whether reduced HDL-C is associated with poor left ventricular dysfunction
prognosis.

Methods: Between January 2000 and December 2004, 774 consecutive
patients (602 males, mean age 67±11, BMI 26.9±4.1 kg/m2) hospitalized
with diagnosis of left ventricular dysfunction were studied.

Sixty-eight percent of patients were NYHA class I-II, mean values of
LVEF and LV end-diastolic diameter were respectively 36.3±8.6% and
58.3±7.9mm. All subjects had complete lipid profile; coronary atherosclerosis
was angiographically determined. The patients were followed for a max period
of 4 years, during which major events were recorded (myocardial infarction,
revascularization, cardiac and all causes deaths).

Results: Patients with coronary atherosclerosis (n 534) showed HDL-C
levels lower than subjects without atherosclerosis (40.5±12.2 vs 46.1±13.5
mg/dl, p<0.001) and revascularizations are more frequent in subject with low
HDL-C concentrations (p<0.05).

Survival Cox regression analysis, after correction for confounding variables
(sex, age, BMI, smoke, hypertension, diabetes, coronary atherosclerosis), show
that patients with lower HDL concentration have higher risk both for cardiac
death (p 0.003) and for all causes death (p 0.03) independently on coronary
atherosclerosis.

Conclusions: In patients with left ventricular dysfunction, even those
without coronary atherosclerosis, lower HDL-C is a strong predictor of death.

Mo-P1:112 PROPOSAL FOR A LIPID DISORDER
CLASSIFICATION

W.E. Feeman. The Bowling Green Study, Bowling Green, USA

Objective: To present a lipid disorder classification based on risk of
atherothrombotic disease (ATD). The classification is termed the Lipid Risk
Classification (LRC) and utilizes the LDL-cholesterol entering the artery wall
and the HDL-cholesterol entering the artery wall, stratified by triglycerides
(TG).
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Methods: The author has examined his database of ATD patients for lipid
parameters. The LRC-I group has high LDL (>4.4 mmoles/L) and low HDL
(<1.01 mmoles/L). LRC-II has high LDL-normal HDL. LRC-III has normal
LDL and low HDL. LRC-IV has normal LDL and HDL. If TG are eleavted
(> 1.69 mmoles/L), the LRC group receives a B appellation; if not, an A
appellation.

Results: LRC I-III groups are associated with early onset ATD and require
treatment. The B subgroups have earlier ages and have more patients than do
the A subgroups. LRC-I has the youngest ATD patients. LRC II and III groups
have similar ages at ATD onset. LRC-IV groups, in the absence of any history
of cigarette smoking, are not associated with early onset ATD.

Treatment intensity is based on the severity of LDL-cholesterol and HDL-
cholesterol imbalance. Hence, LRC-I is treated intensely from the onset. LRC
II and LRC III are treated more or less intensely depending on the degree of
LDL and HDL imbalance. LRC-IV is usually not treated.

Conclusions: The LRC classification of lipid disorders offers a pathophys-
iological basis for treatment.

Mo-P1:113 INHIBITION OF APOLIPOPROTEIN A-I GLYCATION
RESTORES ITS ABILITY TO ACTIVATE
LECITHIN:CHOLESTEROL ACYL TRANSFERASE

E. Nobecourt1, M. Davies2, J. Zeng2, K.-A. Rye1. 1Lipid Research Group,
Heart Research Institute, Camperdown, Australia; 2Free Radical Group,
Heart Research Institute, Camperdown, Australia

Objective: Hyperglycaemia in diabetes results in non-enzymatic glycation of
plasma proteins, including apolipoprotein (apo) A-I. The aim of this study was
to determine if the glycation inhibitors aminoguanidine (AG), pyridoxamine
(PX), metformin (MF) and the cross-link breaker ALT 711 protect apoA-I
from glycation and preserve its metabolic properties.

Methods: Discoidal reconstituted high density lipoproteins containing
phosphatidylcholine and apoA-I (rHDL) were prepared by the cholate dialysis
method. Lecithin:cholesterol acyltransferase (LCAT) was isolated from human
plasma by protein precipitation and ion exchange chromatography. The apoA-I
in the discoidal rHDL were glycated by incubation with methylglyoxal (MG)
alone, or with MG and either AG, PX, MF or ALT 711. Glycation of apoA-I
was quantitated as the loss of arginine, lysine, and tryptophan residues. The
LCAT reaction was investigated by incubating increasing concentrations of
discoidal rHDL with a constant amount of enzyme.

Results: AG, ALT 711, and to a lesser extent PX and MF, significantly
impaired the MG-mediated glycation of apoA-I. The Vmax of cholesterol
esterification for the unmodified rHDL was 3.1 ± 0.25 mmol CE formed/h/ml
LCAT. The rHDL that were incubated with MG alone were non-reactive with
LCAT. When the rHDL were incubated with MG and either AG, ALT 711,
PX or MF the Vmax was 2.7±0.04, 2.1±0.12, 1.3±0.28 and 0.7±0.26 mmol
CE formed/h/ml LCAT, respectively. Incubation with MG and AG, PX, MF or
ALT 711 did not affect the affinity (Km) of LCAT for the rHDL.

Conclusions: AG, ALT 711, and to a lesser extent PX and MF, inhibit the
glycation of apoA-I and restore the reactivity of HDL with LCAT.
Funding: The National Health and Medical Research Council of Australia.

Mo-P1:114 EVIDENCE THAT GLYCATION OF
APOLIPOPROTEIN A-I INHIBITS THE ANTI-
INFLAMMATORY PROPERTIES OF HDL IN VIVO

E. Nobecourt1, R.A.J. Puranik1, S. Bao1, M. Davies2, P. Barter1,
K.-A. Rye1. 1Lipid Research Group, Heart Research Institute, Camperdown,
Australia; 2Free Radical Group, Heart Research Institute, Camperdown,
Australia

Objective: High density lipoproteins (HDL) are powerful anti-inflammatory
agents. The aim of this study was to determine if these properties are conserved
when the apolipoprotein (apo) A-I in HDL is non-enzymatically glycated, as
is the case in people with diabetes.

Methods: Lipid-free apoA-I was isolated from human plasma by standard
techniques. Discoidal reconstituted HDL containing phosphatidylcholine and
apoA-I, (A-I)rHDL, were prepared by the cholate dialysis method. Lipid-free
apoA-I and the apoA-I in the (A-I)rHDL were glycated by incubation with
methylglyoxal. Non-occlusive, silastic collars were inserted around the carotid
arteries of 5 groups of normocholesterolemic, New Zealand White rabbits (n
= 5/group). Twenty four hours prior to collar insertion the animals received a
single infusion of either saline, lipid-free apoA-I, glycated lipid-free apoA-I,
discoidal (A-I)rHDL, or discoidal (A-I)rHDL that contained glycated apoA-I,
(A-I)rHDLglyc. The animals were sacrificed 24 h after collar insertion. En-

dothelial expression of VCAM-1, ICAM-1 and infiltration of neutrophils into
the artery wall was assessed.

Results: In the saline-infused rabbits the periarterial collar induced sub-
stantial expression of endothelial VCAM-1 and ICAM-1, and extensive
infiltration of neutrophils into the artery wall. Adhesion molecule expression
and neutrophil infiltration were significantly inhibited in the animals that were
infused with unmodified lipid-free apoA-I or discoidal (A-I)rHDL. Infusion
of glycated lipid-free apoA-I or (A-I)rHDLglyc was much less effective at
inhibiting the expression of VCAM-1 and ICAM-1 and the infiltration of
neutrophils into the artery wall.

Conclusions: Non-enzymatic glycation markedly impairs the anti-
inflammatory properties of lipid-free and lipid-associated apoA-I in vivo.
Funding: The National Health and Medical Research Council of Australia

Mo-P1:115 EVALUATION OF PLANT STEROL SERUM LEVELS
IN 4222 VOLUNTEERS OF THE MONICA SURVEY

U. Ceglarek 1, G.M. Fiedler1, J. Lembcke1, S. Baumann1, A. Leichtle1 ,
A. Döring2, H. Löwel2, E. Wichmann2, J. Thiery1. 1Institute of Laboratory
Medicine, Clinical Chemistry and Molecular Diagnostics, University
Hospital, Leipzig, Germany; 2Gsf National Research Center for Environment
and Health, Institute of Epidemiology, Neuherberg, Germany

Elevated plant sterols in serum seem to be associated with an increased risk for
coronary heart disease. Additionally, serum plant sterols are reliable surrogate
markers of dietary cholesterol absorption. However, no reference values for
serum plant sterols were established in the general population because of the
lack of a robust high throughput analytical platform.

We developed a novel analytic platform based on liquid chromatography
and tandem mass spectrometry (LC-MS/MS) for a rapid and simultaneous
determination of free and esterified plant sterols, cholesterol and its precursor
lanosterol. Serum sterol concentrations were determined in 4222 volunteers
(2077 males (25-74 years) and 2145 females (25-74 years)) of the MONICA
survey 3 using Atmospheric Pressure Photoionization (APPI)-LC-MS/MS.

Mean (± SD) sterol serum concentrations (mg/L) were measured for males
(and females): campesterol 6.24 ± 0.27 (6.40 ± 0.26), β-sitosterol 2.54 ±
1.42 (2.80 ± 1.38), brassicasterol 0.62 ± 0.27 (0.63 ± 0.26), cholesterol
231.1 ± 46.1 (2279.2 ± 43.9), and lanosterol 0.202 ± 0.116 (0.159 ±0.084).
Reference values were calculated according to the IFCC recommendations.
An age-depended decrease in serum plant sterols and an increase in lanosterol
could be observed. Therefore, age-depended reference values (25-34 y, 35-44
y, 45-54 y, 55-64 y, 65-74 y) were calculated.

In conclusion, age-dependency of plant sterols has to be considered for
an assessment of plant sterols as coronary risk factor. In addition, further
anthropometric data (e.g. body mass index) will be included in the data
evaluation.

Mo-P1:116 GAMMA-GLUTAMYL TRANSFERASE LEVELS ARE
ASSOCIATED TO CAROTID INTIMA-MEDIA
THICKNESS

M. Ferraro1, S. La Carrubba2, G. Barone3, V. Spagnuolo3, G. Mauro1.
1Internal Medicine, San G. Fiore, Italy; 2Internal Medicine, Palermo, Italy;
3Internal Medicine, Cosenza, Italy

Objective: There is evidence that gamma-glutamyl transferase (gammaGT)
levels are associated to some of traditional cardiovascular risk factors and to
cardiovascular events. Moreover, it has been observed the presence of activity
of gammaGT in the atherosclerotic plaques in coronary and cerebral arteries.
It’s still not well known the relation between levels of gammaGT and intima
media thickness (IMT), a well known index of vascular damage.

Methods: In order to evaluate the relationship between carotid lesions and
gammaGT levels, we have selected 174 consecutively patients. None of this
patients showed an active hepatic disease and all of them were abstemious.
All patients were submitted to dosage of gammaGT and to measurement of
IMT by echo. Patients were subdivided in two groups: patients with low IMT
(<0.85 mm) and with high IMT (≥0.85 mm).

Results: Of the 174 patients, 104 (59.8%) were males. The body mass
index was 27.98 (±4.39) kg/m2. The medium values of gammaGT were 37.96
(±36.92) UI/l. The medium values of IMT were 0.69 (±0.21) mm on the
left carotid and of 0.63 mm (±0.21) on the right carotid. Thirty one (17.8%)
patients showed IMT ≥0.85 mm. Patients with increased IMT showed a
medium value gammaGT higher vs the group of patient with lower IMT (33.7
mg/dl vs 57.3 mg/dl). This difference is statistically significant (p=0.006). At
univariate analysis the presence of increased IMT is an independent predictive
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factor for gammaGT levels also after correction for age, sex and other factors
for cardiovascular risk.

Conclusions: Our study demonstrates a strong relation between elevated
IMT and increase levels of serum gammaGT.

Mo-P1:117 CARRIER-STATE OF TWO OR THREE VARIANTS
WITHIN MTHFR, ICAM1, PAI-1, IL-6 AND FGB
GENES IS RISK FACTOR OF CORONARY ARTERY
DISEASE

B. Sarecka1, I. Zak1, J. Krauze2. 1Department of Biochemistry and Medical
Genetics, Medical University of Silesia, Katowice, Poland; 2The First
Department of Cardiology, Medical University of Silesia, Katowice,
Poland

Objectives: The products of MTHFR, ICAM1, PAI-1, IL-6 and FGB genes
play important role in the pathogenesis of atherosclerosis, major cause of coro-
nary artery disease (CAD). Participation of single risk factor in CAD etiology
is rather small but contemporaneous analysis of several genes polymorphisms
with traditional risk factors of CAD may provide more plausible results.

The aim of the study was investigating specific genotype arrangements
within: methylenetetrahydrofolate reductase (MTHFR), intracellular adhesion
molecule 1 (ICAM1), plasminogen activator inhibitor-1 (PAI-1), interleukin-6
(IL-6) and beta fibrinogen (FGB) genes in CAD patients and healthy blood
donors.

Methods: We studied 394 Polish Caucasians (Upper Silesia region): 191
angiographically documented CAD patients (age 43.8±6.1, 64 women, 127
men) and 203 blood donors without familial history of CAD (age 35.3±10.5,
49 women, 154 men). The following polymorphisms: MTHFR 677C>T,
ICAM11405A>G, PAI-1-675_-674insG, IL-6 -174G>C, FGB –455G>A
were studied by PCR-RFLP method. Data were analyzed using Statistica 6.0.

Results: All genotype frequencies were compatible with Hardy-Weinberg
equilibrium. In entire groups PAI-1 5G allele carriers (4G5G+5G5G) were
more frequent in CAD patients than in control (74% vs 65% p=0.035
OR=1.84). The other single polymorphisms did not show correlation with
CAD however when they were studied contemporaneously MTHFR+ICAM1
combination was more frequent in patients (41% vs 30% in control p=0.023
OR=1.62). In age-matched subgroups (31-55 years) we confirmed results ob-
served in entire groups and additionally we found that MTHFR+ICAM1+PAI-
1 combination differentiated both groups (p=0.031 OR=2.06).

Conclusions: Contemporaneous carrier-state of two or three polymorphic
variants within analyzed genes is risk factor of CAD.
Funding: Medical University of Silesia projects NN-1-060/03, NN-2-014/05.

Mo-P1:118 FREE FATTY ACIDS ARE INDEPENDENTLY
ASSOCIATED WITH ALL-CAUSE AND
CARDIOVASCULAR MORTALITY IN SUBJECTS
WITH CORONARY ARTERY DISEASE

S. Pilz1, H. Scharnagl1 , B. Tiran1, B.O. Boehm2, W. März1. 1Clinical
Institute of Medical and Chemical Laboratory Diagnostics, Medical
University of Graz, Graz, Austria; 2Graduate School Molecular
Endocrinology and Diabetes, Ulm University, Ulm, Germany

Objective: Free fatty acids (FFA) are associated with several cardiovascular
risk factors and exert harmful effects on the myocardium.The aim of our study
was to elucidate the relationship between FFA and mortality in subjects who
underwent coronary angiography.

Methods: LURIC is a prospective cohort study of Caucasians who had
undergone coronary angiography at baseline (1997-2000). During a median
time of follow-up of 5.38 years, 513 deaths had occurred among 3315 study
participants with measured FFA.

Results: At the fourt quartile of FFA, fully adjusted hazard ratios for death
from any cause and from cardiovascular causes were 1.65 (p<0.001) and 1.95
(p<0.001), respectively. In persons with angiographic coronary artery disease
(CAD), stable CAD and unstable CAD, the predictive value of FFA was
similar to that in the entire cohort, but the association did not attain statistical
significance in persons without CAD analyzed separately. Free fatty acid levels
were not related to the presence of angiographic CAD, but increased with
the severity of heart failure and were positively correlated with N-terminal
pro-B-type natriuretic peptide (NT-pro-BNP) (p< 0.001).

Conclusion: Free fatty acid levels independently predict all-cause and
cardiovascular mortality in subjects with angiographic CAD. A possible diag-
nostic use of FFA warrants further studies, but our results may underline the
importance of therapeutic approaches to influence FFA metabolism.

Funding: This work was supported by grants from the Deutsche Forschungs-
gemeinschaft (SFB 518 and GRK 1041).

Mo-P1:119 HIGH ADIPONECTIN IS INDEPENDENTLY
ASSOCIATED WITH TOTAL MORTALITY AND
CARDIOVASCULAR MORTALITY IN CORONARY
ARTERY DISEASE

S. Pilz1, H. Mangge1, B. Tiran1, B.O. Boehm2, B.R. Winkelmann3,
W. März1. 1Clinical Institute of Medical and Chemical Laboratory
Diagnostics, Medical University of Graz, Graz, Austria; 2Graduate School
Molecular Endocrinology and Diabetes, Ulm University, Ulm, Germany;
3Cardiology Group, Frankfurt-Sachsenhausen, Frankfurt, Germany

Objective: To elucidate the relationship between adiponectin serum levels
and cardiovascular and total mortality in subjects with coronary artery disease
(CAD).

Methods: LURIC is a prospective cohort study of 3316 white subjects who
had undergone coronary angiography at baseline (1997-2000). Adiponectin
was determined in 3146 persons with (n= 2473) or without angiographic CAD
(n= 673). During a mean follow-up period of 5.45 years, 427 persons with
CAD and 55 persons without CAD died.

Results: Adiponectin was positively related to female gender, age, LDL
cholesterol, HDL cholesterol, homocysteine, and N-terminal pro-B-type na-
triuretic peptide. It was inversely related to glomerular filtration rate, body
mass index and triglycerides, and was low in diabetes mellitus and CAD. At
the fourth quartile of adiponectin, fully adjusted hazard ratios for death from
any cause, and for death from cardiovascular cause were 1.85 (p<0.001), and
2.03 (p<0.001), respectively. In persons with angiographic CAD, stable CAD
and unstable CAD, the predictive value of adiponectin was similar to that in
the entire cohort, but the association did not attain statistical significance in
persons without angiographic CAD analyzed separately.

Conclusions: High levels of adiponectin predict all-cause and cardiovas-
cular mortality in individuals with angiographic CAD independently from
established and emerging cardiovascular risk factors.
Funding: This work was supported by grants from the Deutsche Forschungs-
gemeinschaft (SFB 518 and GRK 1041)

Mo-P1:120 C-REACTIVE PROTEIN IS AN INDEPENDENT
PREDICTOR OF ALL-CAUSE MORTALITY IN A
JAPANESE GENERAL POPULATION

M. Nakamura1, K. Sato2, F. Tanaka1, T. Segawa1, M. Nagano1, T. Onoda1,
A. Okayama3. 1Iwate Medical Univ, Morioka, Japan; 2Morioka Metropolitan
Hospital, Morika, Japan; 3National Cardiovascular Center, Osaka, Japan

Background: Smoldering form of inflammation represented by elevated levels
of C-reactive protein (CRP) is associated with progression of atherosclerotic
cardiovascular disease in western peoples. Although the distribution of CRP
level has been reported to be varied among races, the relationship between
inflammation and the mortality in Japanese population remains unclear.

Methods: A general population in Ninohe district of Iwate, northern Japan
was the subjects of this study (n=9,401; women 64.3%, mean age=62.3
years). Serum CRP levels were determined by a highly sensitive immunoneph-
elometric method (hsCRP). Baseline cardiovascular risk factors were also
determined. After exclusion of subjects having cardiovascular history, the
multivariate Cox regression analysis was performed to analyze the relations of
plasma concentration of CRP to all-cause mortality.

Results: Median level of serum hsCRP of this community-based popula-
tion was 0.5 mg/L (95 percentile: 0.1-4.2 mg/L) in men, and 0.4 mg/L (95
percentile: 0.1-3.5 mg/L) in women, respectively. To compare published data
of US and European general populations, the present median level of hsCRP
measured by the same assay methodology were apparently lower. During a
median follow-up of 2.3 years, 99 participants died. After adjustment of classi-
cal cardiovascular risk factors such as male gender, age, obesity, hypertension,
diabetes, and renal dysfunction, one standard deviation increase in serum
CRP level (log transformed) was independently associated with a significant
1.3-fold increase in the mortality (95% confidence interval, 1.05-1.55).

Conclusion: This study revealed that plasma concentration of CRP is an
independent predictor of all-cause mortality in a Japanese general population
in whom cardiovascular disease incidence is believed to be one of the lowest.
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Mo-P1:121 PLASMA BRAIN-DERIVED NEUROTROPHIC
FACTOR PREDICTS LONG-TERM MORTALITY IN
PATIENTS WITH CHRONIC STABLE CORONARY
ARTERY DISEASE

P. Minoretti, V. Olivieri, A. Aldeghi, S. Pesenti, R. Arra, R. Sangiorgio,
C. Barranco, E. Emanuele. Interdepartmental Center for Research In
Molecular Medicine, University of Pavia, Pavia, Italy

Objective: A growing amount of data has suggested a role for neurotrophins
(NTs) in the pathogenesis of atherosclerotic vascular disease. We sought to
examine the predictive role of circulating NTs on long-term mortality in
patients with chronic stable coronary artery disease (CAD).

Methods: The study assessed long-term mortality after 12-year follow
up in 1255 subjects with stable angina and angiographic confirmation of
significant CAD selected in 1992. Circulating levels of NGF, BDNF, NT-3,
NT-4 were determined by ELISA and scores of anxiety and depression by
means of validated questionnaires.

Results: In CAD subjects stratified into decreasing quartiles of BDNF
there was a statistically significant increase in circulating C-reactive protein,
reduced HDL levels, and a increase in Beck Depression Inventory scores.
Moreover, death progressively increased more with decreasing BDNF levels in
CAD patients (8% to 27%, P<0.001). The Cox regression analysis indicated
that BDNF was predictive of mortality in the multivariable model adjusted for
several variables including age, gender, anxiety and depression scores. The
hazard ratio for mortality in CAD patients was of 0.54 (95% CI, 0.32 to 0.77,
P<0.001) when the subjects in the highest BDNF quartile were compared
with subjects in the lowest quartile.

Conclusions: Long-mortality in patients with stable CAD increases as
BDNF levels in plasma decrease, independently of anxiety and depression.
BDNF concentrations may be a novel biomarker for predicting mortality in
patients with chronic CAD.
Funding: The financial support of the AIPA Onlus Lecco is gratefully
acknowledged.

Mo-P1:122 RENAL DYSFUNCTION MAY PREDICT THE
PRESENCE OF ATHEROSCLEROSIS

M. Chou, M. Morihira, K. Haraguchi, A. Satoh, H. Yoshie, R. Kataoka,
I. Makino, H. Kondoh. Megumino Hospital, Eniwa, Japan

Objective: End stage renal disease and microaibuminuria have been known
as the risk factors of cardiovascular disease. So we evaluated here that renal
function might be associated with the degree of atherosclerosis.

Methods and Results: We studied renal function and the degree of
atherosclerosis of 852 consecutive patients who had some cardiovascular risk
factors and were treated in our hospital. Glomerular filtration rate (GFR) as
renal function was calculated according to modified MDRD equation and
Cockcroft-Gault (C-G) equation, the latter inputting body weight level. The
degree of atherosclerosis was assessed by aortic stiffness and endothelial
function. Aortic stiffness was measured by brachial-ankle pulse wave velocity
(ba PWV) and aortic calcification index (ACI) using abdominal plain com-
puted tomography. Forearm endothelial function was expressed as the ratio
from baseline to post reactive hyperemia blood flow using venous occlusion
stain gauge plethysmography. Linear regression analysis indicated that cardio-
vascular risk factors (blood pressure, cholesterol, triglyceride, fasting blood
sugar, HOMA-R) were not correlated with GFR, but ba PWV and ACI were
nagatively correlated with GFR. Step wise regression analysis indicated that
ba PWV (beta-coefficient = 0.417, p<0.0001) and ACI (beta-coefficient =
0.440, p<0.0001) were independently associated with GFR, only caluculated
by C-G equation.

Conclusion: It was revealed that aortic stiffness was negatively correlated
with renal function. Renal dysfunction may be predictive for detectng the
presence of atherosclerosis.

Mo-P1:123 INFLUENCE OF AGE, GENDER, SMOKING,
ALCOHOL CONSUMMATION AND BLOOD
PRESSURE ON PLASMA HOMOCYSTEINE LEVELS

G. Bosilkova 1, M. Krstevska1, S. Dzhekova-Stojkova1 , N. Bogoeska2.
1Dept. of Medical and Exp. Biochemistry, Medical Faculty, Skopje,
Makedonija; 2Medical Center, Vevchani, Makedonija

Background: Total homocysteine (tHcy) is defined as sum of all homo-
cysteine species in plasma/serum, including free and protein-bounds forms.
Elevated plasma homocysteine is a known risk factor for atherosclerotic

vascular disease, but the strength of the relationship of plasma homocysteine
with other risk factors is unclear.

Objective: To estimate the relations between total homocysteine in plasma
and some of the established cardiovascular risk factors in healthy individuals.

Material and Methods: A total of 122 women and 72 men, 19 to 62
years of age, with no history of hypertension, diabetes, coronary heart disease,
or cerebrovascular disease were included. Data were collected through ques-
tionnaires, examinations and blood tests. Total homocysteine was determined
using enzyme conversion immunoassay.

Results: The level of plasma tHcy was higher in men (11.57± 1.97
μmol/L) than in women (8.63± 2.64 μmol/L) and increased with age (F-test).
Positive statistical correlation was found between diastolic blood pressure
and tHcy in women only. Values of plasma tHcy were higher in individuals
who were moderate smokers (10 to 20 cigarettes per day) or a moderate
alcohol consumer (up to 2 dL wine or equivalent) but the difference was not
statistically significant.

Conclusions: Levels of tHcy in a group of healthy volunteers from
Macedonia were similar to those reported in other populations at high risk
of cardiovascular disease. Age, gender, smoking, alcohol consummation and
blood pressure influence tHcy in normal subjects. Reference values should be
calculated according to age and sex.

Mo-P1:124 ANALYSIS OF POLYMORPHIC VARIANTS OF
GENES INVOLVED IN LIPID METABOLISM IN
PATIENTS WITH CORONARY ARTERY DISEASE

A. Balcerzyk 1, I. Zak1, M. Trusz-Gluza2. 1Department of Biochemistry and
Medical Genetics, Medical University of Silesia, Katowice, Poland; 2The
First Department and Clinic of Cardiology, Medical University of Silesia,
Katowice, Poland

Objectives: Atherosclerosis - the major cause of coronary artery disease
(CAD) - is regarded as a specific form of chronic inflammatory process. An
elevated level of cholesterol and LDL oxidation plays an important role in
atherosclerogenesis. Therefore the genetic background of the disease may
be related to polymorphisms in genes encoding proteins involved in the
lipid metabolism. The aim of the study was looking for specific genotype
arrangements within four genes which would differentiate CAD patients from
healthy control.

Methods: We studied 358 individuals including: 178 patients with
angiographically documented CAD (age 43.8±6.1) and 180 healthy blood
donors without history of CAD (age 35.0±10.4). We analyzed four genes
polymorphisms: epsilon of apolipoprotein E (APOE), R192Q of paraoxonase-
1 (PON1), G>C in intron 7 of peroxisome proliferator-activated receptor alpha
(PPARA) and R219K of ATP-binding cassette transporter 1 gene (ABCA1).
All polymorphisms were genotyped using PCR-RFLP method. Products were
separated on a 8% polyacrylamide gel and visualized by AgNO3 staining. Sta-
tistical analysis were performed using STATISTICA and EPI-INFO software.

Results: We observed significantly lower frequency of R allele, R allele
carriers and RR homozygotes of PON1 in cases comparing to controls. The R
allele carrier-state was more protective when coexisted with specific genotypes
of others genes (E3E3,E3E2 of APOE or AG of ABCA1 or GG of PPARA
or all these genotypes together). Although carrier-state of PPARA C allele
was not associated with CAD itself, it increased the risk of the disease when
coexisted with QQ genotype of PON1 gene or AA genotype of ABCA1 gene.

Conclusions: Our results showed that specific genotype arrangements
within studied genes influenced CAD risk even when there was no associa-
tions between single polymorphisms and the disease.
Funding: Medical University of Silesia project NN-1-060/03

Mo-P1:125 ASSOCIATION BETWEEN OSTEOPROTEGERIN
GENE POLYMORPHISM AND CORONARY ARTERY
DISEASE IN JAPANESE MEN

R. Ohmori1, Y. Momiyama1, M. Nagano2, H. Taniguchi1, N. Tanaka1,
R. Kato1, T. Egashira2, K. Arakawa1, H. Nakamura1, F. Ohsuzu1. 1National
Defense Medical College, Saitama, Japan; 2BML, Saitama, Japan

Objective: Osteoprotegerin (OPG) is a member of TNF receptor family that
regulates bone resorption. OPG expression was shown in human atheroscle-
rotic lesions. Serum OPG levels were high in patients (Pts) with coronary
artery disease (CAD), especially in those with MI. Recently, OPG gene
polymorphism (T950C) was shown to be associated with carotid IMT and to
be associated with serum OPG levels. We investigated the association between
this polymorphism and CAD.
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Method: We assessed OPG gene polymorphism (T950C) by Invader assay
in 531 consecutive men undergoing coronary angiography. Since OPG levels
are dependent on gender and subject to estrogen status, only men were
included.

Results: Of 531 Pts, 405 had CAD (>50% stenosis). Compared with 126
Pts without CAD, 405 with CAD more often had C/C genotype (18% vs
10%, P<.05). Multivariate analysis showed C/C genotype to be associated
with CAD (OR=2.1; 95%CI=1.1-4.1). However, the percentage of Pts with
C/C genotype did not differ among 3 groups of Pts with 1-, 2-, and 3-vessel
disease. To elucidate the association between this polymorphism and acute
coronary syndrome (ACS), 405 CAD Pts were divided into 189 with ACS
and 216 without ACS. The frequency of C/C genotype was higher in Pts
with ACS than in Pts without CAD (20% vs 10%, P<.025), but it did not
differ between CAD Pts without ACS and Pts without CAD (15% vs 10%).
Multivariate analysis revealed C/C genotype to be associated with ACS (OR
=1.7; 95%CI=1.1-2.7).

Conclusion: OPG gene polymorphism at 950 was associated with CAD
and ACS in Japanese men. This polymorphism may play a role in the
development of CAD, especially ACS.

Mo-P1:127 VENOUS THROMBOEMBOLISM AND THE RISK OF
SUBSEQUENT SYMPTOMATIC ATHEROSCLEROSIS

P. Prandoni1, R. Pesavento1, A.W.A. Lensing2, A. Ghilarduzzi3 ,
M.H. Prins4, V. Pengo5, B.L. Davidson6, D. Tormene1, M. Iotti3 ,
A. Pagnan1. 1Department of Medical and Surgical Sciences, University of
Padua, Padova, Italy; 2Academic Medical Center, University of Amsterdam,
Amsterdam, The Netherlands; 3Department of Internal Medicine, Hospital of
Reggio Emilia, Reggio Emilia, Italy; 4Department of Clinical Epidemiology,
University of Maastricht, Maastricht, The Netherlands; 5Department of
Cardiothoracic and Vascular Sciences, University of Padua, Padova, Italy;
6Division of Pulmonary and Critical Care Medicine, University of
Washington, Seattle, WA, USA

Recently, an unexpected association between asymptomatic atherosclerosis
and spontaneous deep vein thrombosis has been shown. In order to assess
whether patients with venous thromboembolism (VTE) of unknown origin
would be at high risk of developing symptomatic atherosclerotic events, 1919
consecutive patients with acute VTE (1063 with spontaneous and 856 with
secondary VTE) were followed prospectively up to 10 years. The primary
outcome was non-fatal and fatal symptomatic atherosclerotic disease. An
indipendent committee assessed all study outcome, and adjusted hazard ratios
were calculated using the Cox’s proportional hazards model. The median
follow-up was 48 months in the 1063 patients with spontaneous and 51
months in the 856 patients with secondary VTE. At least one symptomatic
atherosclerotic complication was detected in 160 of the 1063 patients (15.1%)
with spontaneous and in 73 of the 856 patients (8.5%) with secondary VTE.
After adjusting for risk factors of atherosclerosis and thrombophilia, the
hazard ratio for symptomatic atherosclerotic complications in patients with
spontaneous as compared with those with secondary VTE was 1.5 (95%
Cl,1.1 to 1.9). When the analysis was limited to patients without previous
symptomatic atherosclerosis, the hazard ratio was 1.7 (95% CI, 1.1, to 2.4).
Our findings challenge the common view that venous and arterial disorders
are separate entities, and confirm that either atherosclerosis may induce
venous thromboembolism or that the two conditions share common risk
factors.

Mo-P1:128 IMPROVING PREDICTION OF ISCHEMIC
CARDIOVASCULAR DISEASE IN THE GENERAL

M. Benn1, B.G. Nordestgaard2,3 , A. Tybjærg-Hansen1,3 . 1Rigshospitalet,
Copenhagen University Hospital, Copenhagen, Denmark; 2Herlev University
Hospital, Copenhagen, Denmark; 3The Copenhagen City Heart Study,
Bispebjerg University Hospital, Copenhagen, Denmark

Objective: Apolipoprotein B (apoB) levels predict fatal myocardial infarc-
tion. Whether apoB also predicts non-fatal ischemic cardiovascular events
is unclear. We tested the following hypotheses: apoB predicts ischemic car-
diovascular events; and apolipoprotein B is a better predictor of ischemic
cardiovascular events than LDL cholesterol.

Methods: We studied 9,231 women and men from the Danish general
population pro-spectively for eight years and observed the following events:
ischemic heart disease (IHD) 591, myocardial infarction (MI) 278, ischemic
cerebrovascular dis-ease (ICVD) 313, ischemic stroke (IS) 229, and any
ischemic cardiovascular event 807.

Results: Women and men with apoB in the upper versus the lower tertile
had haz-ard ratios for IHD, MI, and any ischemic cardiovascular event of
1.6-2.6. Women had similar hazard ratios for ICVD and IS. ApoB had a higher
diagnostic accuracy than LDL cholesterol in the prediction of IHD, MI and
any ischemic cardiovascu-lar event. The highest absolute 10-year risks of any
ischemic cardiovascular event were 45% and 80%, respectively, in smoking
women and men >60 years, with systolic blood pressure >160 mmHg, and
apoB in the upper tertile. Within this group, apoB contributed 16% and 29%,
respectively, to the increase in 10-year risk from the lower to the upper tertile.

Conclusion: ApoB predicts ischemic cardiovascular events in both gen-
ders, and is superior to LDL cholesterol in this respect. We suggest that
prediction of fu-ture ischemic cardiovascular events could be improved by
measuring apoB.
Funding: The Danish Heart Foundation.

Mo-P1:129 PLASMA BRAIN NATRIURETIC PEPTIDE LEVELS
AR RELATED WITH LESION COMPLEXITIY IN
PATIENTS WITH STABLE CORONARY ARTERY
DISEASE

A. Yildirir, S. Acikel, C. Ertan, A. Aydinalp, O. Gulmez, M. Yucel, B. Ozin,
H. Muderrisoglu. Baskent University, Faculty of Medicine, Ankara, Turkey

Objective: Plasma brain natriuretic peptide (BNP) levels are markedly in-
creased and have prognostic value in patients with acute coronary syndromes.
However, its role in the risk stratification of patients with stable coronary
artery disease (CAD) is not well defined. In this study, we aimed to evaluate
the association between type/extent of coronary lesions and plasma BNP
levels in patients with stable CAD.

Methods: One-hundred-three stable patients with angiographically docu-
mented significant CAD (≥60% stenosis in at least one major epicardial coro-
nary artery) were included and classified as having single vessel/multivessel
CAD. Coronary lesions were defined as A, B or C using ACC/AHA
classification. All patients had preserved left ventricular (LV) function on
echocardiography.

Results: The mean age of the study population was 61.6±9.1 years and
77 (74.8%) were male. Forty-eight patients (46.6%) had single vessel and 55
(53.4%) had multivessel CAD. In multivessel CAD patients, median plasma
BNP levels were higher (53.2pg/ml), but not significantly different from those
with single vessel CAD (42.8pg/ml) (p=0.209). However, median BNP levels
were significantly increased in parallel to the increased lesion complexity (type
A: 33.1pg/ml, type B: 44.3pg/ml, type C: 90.6pg/ml; p=0.009). Furthermore,
a significant correlation was noted between LV end-diastolic pressure and
plasma BNP levels (r=0.280, p=0.013).

Conclusion: Our results indicate that, plasma BNP levels are better predic-
tors of coronary lesion complexity rather than extent of CAD in stable patients
with preserved LV function.

Mo-P1:130 THE ASSOCIATION BETWEEN CORONARY
ARTERY BYPASS GRAFT STENOSIS AND SERUM
GAMMA GLUTAMYL TRANSFERASE ACTIVITY

T. Ulus, A. Yildirir, S. Balta, O. Demir, M.A. Kucuk, Y.C. Gursoy,
S. Mermer, A. Aydinalp, H. Muderrisoglu. Baskent University, Faculty of
Medicine, Ankara, Turkey

Objective: Atherosclerosis is one of the most important causes of coro-
nary artery bypass graft (CABG) stenosis. It has been suggested that serum
gamma glutamyl transferase activity (GGT) is related to the pathogenesis of
atherosclerosis, but no data is available about the role of GGT on prognosis of
CABG patients. In this study, we aimed to evaluate the association between
GGT and CABG stenosis.

Methods: Among 750 patients with the history of CABG surgery in our
hospital, 101 patients who underwent control coronary angiography (CAG)
were randomly selected. In these patients, as a total 325 grafts were evaluated.
All patients had baseline GGT and were free of any systemic or hepatobilier
disease.

Results: The mean age of the study group was 60.45 ± 9.29 years
(76 M, 25 F). Control CAGs were performed after 38.1±36.4 months and
indicated that 56 (55.4%) patients had greater than 50% stenosis of at least
one of the bypass grafts. The mean baseline GGT was significantly higher
in patients with stenosis (36.93 ± 23.91u/L) than those without stenosis
(29.45 ± 17.84u/L) (p=0.002). When we evaluated GGT on the basis of
individual grafts, for 157 saphenous vein grafts (SVG)s GGT was significantly
higher in patients with stenosis (37.33 ± 39u/L) than those without stenosis
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(29.78±19.04u/L). (p=0.031). However, for 101 internal mammarian artery
and 67 radial artery grafts there was not any significant association between
GGT and graft stenosis (p=0.06 and p=0.32, respectively).

Conclusions: Increased GGT, mostly within normal range, is a predictor of
CABG stenosis. This predictor value of GGT was more evident for the SVGs.

Mo-P1:131 COPPER CONCENTRATION IN SERUM AND
ATHEROSCLEROTIC PLAQUE IN PATIENTS WITH
CAROTID ATHEROSCLEROSIS

N. Tasic1, D.J. Radak1, G. Djordjevic-Denic2 , D. Tasic1, D. Djarmati2 ,
P. Gajin1. 1Cardiovascular Institute Dedinje, Belgrade, Serbia - Montenegro;
2Phisiology Institute, Medical Faculty, Belgrade, Serbia - Montenegro

Objective: The aim of the study was to assess serum and plaque copper
concentrations in patients with different morphology of carotid atherosclerotic
plaques and to compare it with copper concentration in serum and carotid
artery tissue without significant atherosclerotic changes.

Material and methods: The study group consisted of 118 patients (mean
age 63.05±8.47 yrs.; 54.2% males). Carotid endarterectomy due to the sig-
nificant atherosclerotic changes was performed in 91 patients (77.1%, mean
age 64.20±6.92 yrs.), 62.6% males. Control group consisted of 27 patients
(22.9%, mean age 58.37±9.29 yrs.), 25.9% males, without carotid atheroscle-
rotic changes operated due to the symptomatic kinking and coiling of carotid
artery. Patients were divided into five morphological groups according to
ultrasound findings (Aloca DSD 630) and intraoperative assessment of carotid
tissue (fibrolipid, hemoragic, ulcerated, calcified plaque and normal carotid
tissue). Copper concentration in plaque and carotid artery tissue was estimated
by spectrophotometry (Varian AA-5).

Results: Our study revealed significantly higher copper concentrations in
serum of patients with hemoragic in comparison to calcified plaque (p<0.05).
We did not found significant difference in copper concentration in plaques be-
tween different morphological groups. Our study also did not show significant
differences between males and females in copper concentrations in serum and
plaques between morphological groups.

Conclusion: Our study revealed significant difference in copper content in
serum but not plaques between different morphological plaque subgroups.

Mo-P1:132 SERUM AND PLAQUE ZINC CONCENTRATION IN
PATIENTS WITH DIFFERENT MORPHOLOGY
CAROTID ATHEROSCLEROTIC PLAQUES

D. Tasic1, N. Tasic1, D.J. Radak1, T. Radosavljevic2 , G. Djordjevic-Denic2 ,
D. Djarmati2 . 1Cardiovascular Institute Dedinje, Belgrade, Serbia -
Montenegro; 2Phisiology Institute, Medical Faculty, Belgrade, Serbia -
Montenegro

Objective: The objective was to determine zinc concentration in serum
and plaques in patients with different morphology of carotid atherosclerotic
plaques and carotid artery tissue in patients without significant atherosclerotic
changes.

Material and methods: Our study was performed in 118 patients (mean
age 63.05±8.47 yrs.; 54.2% males). Carotid endarterectomy due to the sig-
nificant atherosclerotic changes was performed in 91 patients (77.1%, mean
age 64.20±6.92 yrs.), 62.6% males. Control group consisted of 27 patients
(22.9%, mean age 58.37±9.29 yrs.), 25.9% males, without carotid atheroscle-
rotic changes that underwent surgery due to the symptomatic kinking of the
carotid artery. Patients were divided into five morphological groups according
to ultrasound findings (Aloca DSD 630) and intraoperative assessment of
carotid tissue (fibrolipid, hemoragic, ulcerated, calcified plaque and normal
carotid tissue). Zinc concentration was assessed by spectrophotometry (Varian
AA-5).

Results: Our study revealed significantly lower zinc concentrations in
plaques in patients with fibrolipid in comparison to calcified plaques (p<0.05)
and no significant difference in zinc concentration in serum between morpho-
logical groups. Our study also showed significantly lower zinc concentrations
in serum in men with normal carotid tissue in comparison to women with
normal carotid tissue and men in other morphological groups (p<0.05).

Conclusion: Our study showed low zinc concentration in plaques in early
stages of plaque formation and lower zinc concentrations in serum of men
with normal carotid tissue in comparison to other patients.

Mo-P1:133 SERUM 25-HYDROXYVITAMIN D3
CONCENTRATIONS AND PREVALENCE OF
CARDIOVASCULAR DISEASE AMONG TYPE 2
DIABETIC PATIENTS

G. Targher1, M.P. Iagulli2 , V. Miconi2, M. Galiotto2 , S. Lombardi2,
M. Cigolini2 . 1Diabetes Unit, Sacro Cuore Hospital, Negrar (VR), Italy;
2Observatory of Clinical Epidemiology, Department of Medicine, Arzignano
(VI), Italy

Objective: To estimate the prevalence of hypovitaminosis D among type 2
diabetic adults and to evaluate associations between hypovitaminosis D and
presence of cardiovascular disease (CVD).

Methods: We compared serum 25-hydroxyvitamin D3 [25(OH)D] levels
in 459 consecutive, ambulatory, type 2 diabetic patients and 459 nondiabetic
volunteers who were comparable for age and sex. In diabetic patients, presence
of CVD was verified by chart review, medical history and examination, and
vascular laboratory studies.

Results: The prevalence of hypovitaminosis D [i.e., 25(OH)D <50 nmol/l]
was higher in diabetic patients (60.8 vs. 42.8%, P<0.001) than in control
subjects. Diabetic patients with hypovitaminosis D had increased prevalence
of female sex and significantly higher haemoglobin A1c, triglyceride, fib-
rinogen and C-reactive protein (CRP) concentrations compared with their
vitamin D-sufficient counterparts. Notably, the prevalence of hypovitaminosis
D was markedly higher among patients with CVD (35.5 vs. 24.4%, P<0.01)
and, particularly, among those with coronary heart disease (22.9 vs. 9.5%,
P<0.001). In logistic regression analysis, hypovitaminosis D independently
predicted prevalent CVD (odds ratio [OR] 1.79; 95%C.I. 1.1-2.9, P=0.02)
after adjustment for classical risk factors, haemoglobin A1c, diabetes duration
and treatment, serum calcium, renal function tests and the metabolic syndrome
(as defined by the Adult Treatment Panel III criteria); additional adjustment
for inflammatory markers (fibrinogen or CRP) consistently attenuated this
association (OR 1.45; 95%CI 0.9-2.4, P=ns).

Conclusions: Hypovitaminosis D is highly prevalent among type 2 diabetic
adults and is closely correlated to the presence of CVD. This relationship
seems to be largely explained by occurrence of underlying, subclinical
inflammation.

Mo-P1:134 DETERMINANTS OF ENDOTHELIAL
DYSFUNCTION AND CAROTID INTIMA MEDIA
THICKNESS IN COMBINED HYPERLIPIDEMIA

M. Sebestjen, B. Zegura, V. Videcnik, I. Keber. Clinical Centre Ljubljana,
Dept of Angiology, Ljubljana, Slovenia

Early functional and morphological changes in the course of the atheroscle-
rotic process are manifested as endothelial dysfunction and increased intima
media thickness (IMT) of the arterial wall. These are both associated with
various atherosclerotic risk factors. We investigated whether the same factors
are associated with functional and morphological changes of the arterial wall
in males with combined hyperlipidemia.

Flow-mediated brachial artery dilatation (FMD) and carotid IMT were
measured in 72 male patients aged 46±5 years with combined hyperlipidemia.
Serum lipoproteins, fibrinolytic and coagulation parameters, blood glucose,
proinflammatory cytokines and C-reactive protein were also measured. Tu-
mor necrosis factor-alpha, interleukin 6 and apoprotein B were found to
be independent predictors of FMD, explaining 87% of FMD variability in
multivariate analysis. On the other hand, total tissue factor pathway inhibitor
(TFPI) and apoprotein B were independent predictors of increased carotid
IMT, explaining 82% of the variation in carotid IMT.

Apo B, which is a marker for the presence of the atherogenic lipoproteins,
is associated with both functional and morphological changes of the artery
wall. In addition, in asymptomatic overweight middle-aged males with com-
bined hyperlipidemia, functional changes are associated with proinflammatory
cytokines, while morphological changes are associated with coagulation
parameters.
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Mo-P1:135 ROLE OF ENDOTHELIAL FUNCTION AND
INFLAMMATION IN PATIENTS WITH
CARDIOVASCULAR RISK FACTORS, WITH AND
WITHOUT A HISTORY OF MYOCARDIAL
INFARCTION

M. Sebestjen, B. Erzen, B. Zegura, M. Sabovic, P. Poredos, I. Keber. Clinical
Centre Ljubljana, Ljubljana, Slovenia

Background: Endothelial dysfunction and inflammation, in particular their
lack of improvement after risk reduction, might better reflect advanced
atherosclerosis than just the presence of risk factors. The aim of this study
was to compare endothelial function and inflammatory parameters in high risk
patients who had no history of myocardial infarction and in patients in a stable
phase after myocardial infarction.

Methods: We compared endothelial function of the brachial artery, mea-
sured using high resolution ultrasound, in 45 patients with hyperlipidemia
(Group 1), and in 45 patients in a stable period after myocardial infarction
(Group 2). Forty-five healthy individuals served as a control group (Group 3).

Results: Compared to patients with treated hyperlipidemia, patients after
myocardial infarction had lower values of total and LDL cholesterol (p=0,015;
p=0,005) and homocysteine (p<0.005), but marginally higher IL-6 levels
(p=0.1). Other measurements were comparable. However, flow-mediated di-
lation of the brachial artery was significantly diminished in patients after
myocardial infarction (10,6±3,0; 5,9±4,0; 14,0±1,9% for Groups 1, 2 and 3;
ANOVA p=0,0001; respectively).

Conclusions: We found that patients with previous myocardial infarction
have substantially lower endothelial function and increased some inflamma-
tory parameters than patients with a similar level of atherosclerotic risk profile
but without clinically evident coronary artery disease.

Mo-P1:136 CHLAMYDIA PNEUMONIAE IGG AND IGA
SEROPOSITIVITY IN PATIENTS WITH CORONARY
HEART DISEASE WITHOUT TRADITIONAL RISK
FACTORS

D. Drobniak-Heldak 1, W. Kolasinska-Kloch1 , R. Rajtar1 , M. Kloch1,
B. Kiec-Wilk2, A. Zdzienicka2 , A. Dembinska-Kiec2 . 12nd Department of
Cardiology, Medical College of Jagiellonian University, Cracow, Poland;
2Department of Clinical Biochemistry,Medical College of Jagiellonian
University, Cracow, Poland

Objectives: Traditional risk factors of cardiovascular disease do not com-
pletely explain the atherosclerosis present in patients with stable coronary
artery disease (CAD).

Methods: The 70 men, aged 46,19±4,90 years, without traditional risk
factors: 40 with stable CAD without past myocardial infarct and 30 healthy
men as the control group were included. The level of leukocytes, IL-6, TNFalfa
and soluble forms of sVCAM-1, sICAM-1 were analyzed in serum from all
patients.

Results: Seropositivity for Ch.p. (IgG) was found more frequently in
patients (72,5%) than in healthy subjects (50%), p<0.05. In contrast, the
seropositivity for Ch.p.(IgA) was higher in controls (37%) than in patients
(32,5%). Significantly higher levels of leucocytes were observed in CAD
group in comparison to controls (6,88±1,38 vs. 5,05±0,65 x103; p<0,05)
and in patients with CCS II in comparison to CCS I (7,43±1,13x103 vs.
6,55±1,45x103; p<0,05). The level of IL-6 (1,72±1,04 vs. 0,97±0,54 pg/ml;
p<0,05) and sICAM-1 (268,33±69,31 vs. 202,65±36,70 ng/ml; p<0,05) was
significantly higher in CAD group as compared with controls. There was a
positive correlation between sICAM-1 and IgA anti-Ch.p. (r=0,335; p<0,05)
and a negative correlation between IL-6 and IgG anti-Ch.p. (r=-0,395; p<0,05)
as well as between TNFalfa and IgG anti-Ch.p. (r=-0,325; p<0,05) in CAD
group as compared with healthy.

Conclusions: The elevated levels of cytokine and integrins among patients
with past Ch.p. infection and without traditional coronary risk factors indicate
an important role of inflammation in the atherogenesis.
Funding: The grant - KBN 501/NKL/19/L.

Mo-P1:137 ELECTROCARDIOGRAM SCREENING FOR LEFT
HIGH R-WAVE PREDICTS CARDIOVASCULAR
DEATH IN A JAPANESE COMMUNITY-BASED
POPULATION; NIPPON DATA90

K. Nakamura1, T. Okamura1, T. Hayakawa2 , T. Kadowaki1, Y. Kita1,
A. Okayama3, H. Ueshima1. 1Shiga University of Medical Science, Otus
City, Japan; 2Shimane University School of Medicine, Izumo City, Japan;
3National Cardiovascular Center, Suita City, Japan

Objective: In a recent large cohort of participants selected randomly from the
overall Japanese population, we attempted to evaluate the predictive value of
left high R-wave on the electrocardiogram for cardiovascular death.

Methods: A total of 6,688 Japanese (mean age, 50.7 years old) free of
previous cardiovascular disease and use of anti-hypertensive agents at baseline
were followed for 10 years from 1990 to 2000. Subsequent cardiovascular
death was compared between participants with and without left high R-wave.

Results: Left high R-wave on the electrocardiogram (the Minnesota Code,
3-1 or 3-3) was found in 9.4% of the 6,688 participants, in 14.6% of the 2,413
hypertensives and in 4.1% of the 4,275 normotensives. During the follow-up
period, 128 participants died due to cardiovascular disease. After adjustment
for systolic blood pressure and other risk factors, left high R-wave conferred
an increased risk of cardiovascular death; the hazard ratio among all the
participants was 1.88 (1.22-2.89), 1.97 (1.20-3.24) among hypertensives, and
1.66 (0,69-3.98) among normotensives. The population-attributable risk of left
high R-wave for cardiovascular death was 7.6% among all participants, 12.4%
among hypertensives and 4.1% among normotensives.

Conclusions: Left high R-wave, irrespective of the level of systolic
blood pressure, was a predictive marker for cardiovascular death among
community-dwelling Japanese.
Funding: The present study was funded by a research grant from the Ministry
of Health, Labour and Welfare.

Mo-P1:138 HEMOGLOBIN A1C IS ASSOCIATED WITH
RESTING AND EXERCISE BLOOD PRESSURES IN
HEALTHY SUBJECTS

E. Matteucci, J. Rosada, M. Pinelli, C. Giusti, O. Giampietro. University of
Pisa, Pisa, Italy

Objective: In healthy non-diabetic and non-hypertensive men, fasting blood
glucose is independently associated with resting and exercise blood pressures
and development of elevated blood pressure. Aim of the study was to inves-
tigate the relationship between blood pressure response to exercise test and
indices of glucose metabolism in healthy adults.

Methods: We studied 95 healthy subjects (44±13 y) without established
coronary heart disease who underwent routine cycle ergometer test. Measure-
ments included body weight, blood pressure, fasting plasma glucose (FPG)
and insulin (FPI), HbA1c. Insulin resistance was estimated by homeostasis
model assessment (HOMAIR).

Results: BMI was 25±4 kg/m2, mean blood pressure 92±11 mmHg,
FPG 5.0±0.5 mmol/l, FPI 8.9±4.1 μU/ml, and HbA1c 5.3±0.4%. Resting
systolic blood pressure showed a positive association with age, BMI, FPG,
and HOMAIR (p<0.0001). Exercise-induced increase in systolic blood pres-
sure was correlated positively with age, resting systolic and diastolic blood
pressures and HbA1c. Stepwise multiple regression analyses found diastolic
blood pressure and HbA1c to be significantly associated with an exaggerated
blood pressure response to exercise testing (|r| = 0.44, p<0.0001).

Conclusions: This is the first report which links a measure of long-term
glycemic control to variations in systolic blood pressure during exercise in
healthy people. Thus, glycosylation phenomenon might be relevant also in
healthy subjects, as suggested by the observed association of HbA1c with
cardiovascular mortality in adults.
Funding: Research funds.

Mo-P1:139 DO PLASMA GHRELIN HAVE A BENEFICIAL
EFFECT ON THE METABOLIC SYNDROME?

A. Hino1, H. Adachi2, Y. Hirai2, M. Enomoto2, K. Furuki2, T. Imaizumi2.
1Cardiovascular Research Institute Kurume University School of Medicine,
Fukuoka, Japan; 2The 3rd Department of Internal Medicine Kurume
University School of Medicine, Fukuoka, Japan

Objective: Ghrelin is a novel gastric peptide identified in 1999 as a hunger
hormone. The aim of this study was to investigate the relationship between
plasma ghrelin levels and the metabolic syndrome in the general population.
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Methods: Plasma ghrelin levels were measured in 213 Japanese (80 men
and 133 women) aged over 40 years received a population-based health
examination in 2005. We defined the metabolic syndrome by the following
Japanese criteria: (Abdominal obesity; given as waist circumference (>85cm:
45Men, >90cm: Women) as proposed by the Japanese Society for the Obe-
sity, triglycerides (≥150mg/dl), HDL-cholesterol (<40mg/dl): blood pressure
(≥130/≥85mmHg) and fasting plasma glucose (≥110mg/dl).

Results: The mean ghrelin level was 437.4pg/ml (352.2pg/ml in men,
488.7pg/ml in women, respectively). Significant correlations were shown
between plasma ghrelin and waist (p=0.0055, inversely), and HDL-cholesterol
(p<0.0001). A linear and significant (p=0.019) inverse trend was shown in
ghrelin by the number of components of the metabolic syndrome adjusted for
age and sex.

Conclusions: We have shown for the first time that plasma ghrelin levels
were significantly and inversely related to the number of components of the
metabolic syndrome. Eventually, plasma ghrelin had a beneficial effect on the
metabolic syndrome.

Mo-P1:140 SERUM VITAMIN B12 IS INVERSELY RELATED TO
BLOOD PRESSURE AND ANXIETY IN ELDERLY
WOMEN BUT NOT IN ELDERLY MEN

P.D. Roach1, N. Naumovski1, B. Blades1,2 , M. Lucock1, C. Travers2,
P. Lewis2, J. Sturm2, M. Veysey1,2. 1University of Newcastle, Ourimbah,
Australia; 2Northern Sydney Central Coast Health, Gosford, Australia

In the elderly, the prevalence of hypertension and anxiety increases. Vitamin
B12 deficiency is also common in the elderly due to a decreased absorption of
the vitamin as a result of atrophic gastritis.

Objectives: To determine whether there was a relationship between vita-
min B12 status and blood pressure in a sample of elderly subjects, and whether
this was related to anxiety.

Methods: Serum vitamin B12 was measured in 120 subjects (67 females
and 53 males), 65 years old and over. Systolic (SBP) and diastolic blood pres-
sure (DBP) were measured over three occasions spanning 6 months. Anxiety
was assessed using the Hospital Anxiety and Depression Scale (HADS).

Results: Inverse correlations were observed between serum vitamin B12
and SBP (r = -0.285, P = 0.019) and between vitamin B12 and anxiety (rs
= -0.269, P = 0.028) in females but not in males (B12 and SBP: r = -0.047,
P = 0.74; B12 and anxiety: rs = -0.006, P = 0.96). Furthermore, anxiety and
SBP were directly correlated (rs = 0.418, P < 0.001) in females but not in
males (rs = 0.150, P = 0.28). The relationships between vitamin B12 and SBP
and between anxiety and SBP remained significant when age was controlled
for but the relationship between vitamin B12 and anxiety was no longer
significant.

Conclusions: Low vitamin B12 status, often found in the elderly because
of atrophic gastritis, may be a contributing factor to high blood pressure and
anxiety in females, 65 years and older, but it does not appear to be a factor in
elderly males.
Funding: North Sydney Central Coast Health and the University of Newcastle,
NSW, Australia.

Mo-P1:141 LOW BIRTH WEIGHT AND EARLY PUBERTAL
DEVELOPMENT AS RISK FACTORS FOR HIGH
BLOOD PRESSURE IN ADOLESCENCE

R.M. Izquierdo 1, J. Bacallao2 . 1Md. Facultad de Medicina Julio Trigo
Instituto Superior de Ciencias Medicas de la Habana, Ciudad Habana,
Cuba; 2Phd. Centro de Investigaciones y Referencia de Aterosclerosis de la
Habana, Ciudad Habana, Cuba

Objectives: (1) To assess the influence of the timingof menarche on blood
pressure in female adolescents. (2) To assess the influence of low birth weight
on the age of menarche. (3) To test the hypothesis the high blood pressure is
an adaptive reaction to acelerated growth during chilhood and adolescence.

Methods: Two parallel samples of female adolescents were from Havana
and Pinar del Rio, in Cuba were chosen. The respective sample sizes were
170 and 56. Variables recorded included birth weight, ocurrence and age of
menarche, blood pressure, weight, height and body mass index, renal size
by ultrasonography and waist circumference. Statistical analyses included
linear models with main effects and covariates, ROC curves and two sample
t-tests.

Results: Significant associations were found even after adjusting for rel-
evant covariates between:menarche and systolic blood pressure, birth weight
and age at menarche, and age at menarche and relative renal size.

Conclusions: (1) Postmenarcheal girls have higher systolic blood pressure
than premenarcheal ones. This difference is due to body size and body
composition but is independent of age. (2) Girls born with lower weight have
menarche before their peers of the same age and this is mostly related to their
history of growth during chilhood and adolescence. (3) Rapid linear growth
is associated with a low relative size of the kidneys which in turn rises blood
pressure.
Funding: There was no financial support for this work other than the budgets
for research of both institutions involved.

Mo-P1:142 ANTIOXIDANT ENZYMES AND CARDIOVASCULAR
RISK FACTORS IN END-STAGE RENAL DISEASE

C.A. Fytili-Kavakiotou, E. Gounari, F. Zisi, M. Daskalaki,
E. Hatzikallinikidou, E. Progia. Laboratory of Biochemistry, Hospital G.
Papanikolaou, Thessaloniki, Greece

Cardiovascular disease is known as the most severe complication in patients
with end-stage renal disease (ESRD). Novel cardiovascular risk factors, such
as inflammation, hyperhomocysteinaemia and oxidative stress, along with
classic risk factors are associated with cardiovascular disease in the general
population.

Our aim was to determine risk factors in patients with ESRD under
haemodialysis. Forty one patients and twenty healthy volunteers of the same
age and sex distribution were investigated for c-reactive protein (CRP) (neph-
elometry), homocysteine (FPIA), troponin I (chemiluminescence), glutathione
peroxidase (GPx) and superoxide dismutase (SOD) (enzymic method), and
Lp(a) (turbidimetry).

Statistical analysis revealed significant elevation of serum CRP, homo-
cysteine and Lp(a) in patients compared to healthy controls (1,06±2,2 vs
0,3±0,14 mg/dl p=0,001, 20,09±14,54 vs 9,4±4,1 μmol/L p=0,002, and
331,51±475 vs 109,3±110,9 mg/L p=0,044). Enzymes GPx and SOD were
significantly reduced (2575,9±940 vs 5901±2978,9 U/L p=0,000 and 146±48
vs 172±45 U/L p=0,048). No significant difference was observed for TPI
between patients and controls. No correlation was found between the above
parameters.

We conclude that patients with ESRD demosntrate a large number of
cardiovascular risk factors, whose coexistence creates a completely differ-
ent atherogenetic profile, possibly more intense via different biochemical
mechanisms, and which should be evaluated before treatment.
Funding: The General District Hospital G. Papanikolaou funded the expenses
of the present study.

Mo-P1:143 UNRESTS OF THE HAEMOSTASIS TO RISK
CORONARY HEART DISEASE AT HAEMODIALYSIS
PATIENTS

F. Sadiq1,2, A. Tissent1,2, N. Habti1 , T. Moutiqui3, D. Radallah2 ,
N. Benchemsi1. 1Laboratoire de Génie Génétique et Cellulaire, Service
d’Hématologie-Faculté de Médecine et de Pharmacie de Casablanca,
Casablanca, Maroc; 2Laboratoire de Biologie et Physiologie Cellulaire,
Faculté des Sciences II Ben M’Sik, Casablanca, Maroc; 3Service
d’Hématologie, Hôpital 20 Août, Casablanca, Maroc

The cardiovascular complications, in particular coronary, constitute the main
reason of death at the uremic patients treated by haemodialysis. Unrests of
haemostasis are among factors of the risk of coronary heart disease at this
type of patients. The aim of this study is the discovery of these anomalies
that can increase the risk of coronary heart at the haemodialysis patients. We
studied the coagulation, the fibrinolysis, as well as platelet aggregation at 160
patients in chronic haemodialysis, 29% having the vascular antecedents and
71% without vascular antecedents. The middle length of the hemodialysis is
7 years with extremes 1 year to 18 years, at rate 2 to 3 sittings per week.
The control groups was constituted of 150 healthy volunteers. The statistical
analysis of two groups results (patient and control) was effected according to
Z test and the patients with vascular antecedents and those without vascular
antecedents according to Fischer test.

Us results showed that the fibrinogen and the factor VII + X activity were
increased at the haemodialysis patients, while the protein S activity and the
Antithrombin III activity were decreased at these patients. The D-dimer was
increased in 23% of haemodialysis patients and the platelet aggregation was
much decreased. All these anomalies were different of control group.

This study permitted to put in evidence, the haemostatic messes which
reveal a state of hypercoagulability, at the patients in chronic haemodialysis.
The haemodialysis patients having had the ischemic heart disease, vascular
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thrombosis and cerebral vascular accidents have the same anomalies of the
haemostasis, that those in haemodialysis and without vascular antecedents.

Mo-P1:144 TURNER SYNDROME IS A GREATER RISK OF
CORONARY ARTERY DISEASE IN POLISH YOUNG
WOMEN POPULATION

M. Kozlowska-Wojciechowska 1, W. Jez2. 1Warsaw Medical University,
Warsaw, Poland; 2Outpatient Clinic For Turner Syndrome, Bytom, Poland

Objective: Turner syndrome is an X chromosome aberration that affects fe-
males. It encompasses a broad range of chromosomal karyotypes and clinical
phenotypes. As one of a few, our study analyzes the prevalence of classic
risk factors of CAD in the population of women with Turner syndrome in
comparison with the general population of young women.

The objective of our study was to assess the prevalence of classic risk
factors of CAD in young women with Turner syndrome in comparison with a
representative group of Polish young women from the general population.

Methods: The study enrolled 176 women aged 25 years with Turner syn-
drome coming from the whole of Poland. The controls were 183 young women
selected to be representative, who took part on the NATPOL PLUS study
(www.natpol.pl). In both groups blood pressure, anthropometric parameters,
lipids and fasting glucose levels were measured.

Results: Women with TS tended to be shorter and lighter in comparison
with the general population (<.0001), they were also found to present higher
values of BMI and WHR (<.0001). Significantly higher values of diastolic
blood pressure (<.0001) and levels of total cholesterol and LDL fraction
were significantly higher in the group of women with TS(<.0001), whereas
HDL fraction level was lower (<.05). Similarly, fasting glucose level was
significantly higher among women with TS (<.0001).

Conclusions: Women with Turner syndrome constitute a group at higher
cardiovascular risk. This group of women requires effective prophylaxis from
the earliest age.
Funding: Institutional found

Mo-P1:145 THE STRUCTURE OF CARDIOVASCULAR
MORTALITY IN DIFFERENT AGE GROUPS OF
HEMODIALYSIS PATIENTS

B. Bikbov, N. Tomilina. Russian Dialysis Society, Moscow, Russia

Objectives: Mortality rate from cardiovascular (CV) events is exceptionally
high among patients on renal replacement therapy. But the structure of CV
mortality is not enough investigated in different groups.

Methods: We retrospectively analyzed data from the Russian registry of
renal replacement therapy on mortality causes of 1720 hemodialysis patients
died in 2000-2003 years. We divided all patients in four age groups: under
18 years (37 death), 19-44 years (607 death), 45-64 years (865 death) and 65
years and older (211 death).

Results: Mortality rates according to age groups were 6.5, 6.5, 9.7,
21.2/100 patient-years (P<0.005). Cardiovascular events according to age
groups accounted for 51.4%, 39.4%, 44.3% and 39.8% of all mortality causes
(P=0.15). Percent of death due to myocardial infarction statistically significant
increased with age (0%, 1,1%, 3,7%, 4,7% from all death causes, according
to age groups, P<0.01), while death from stroke decreased (16,2%, 12,2%,
12,7%, 6,2% from all death causes, according to age groups, P<0.05). Percent
of death due to heart failure (13.5%, 15.2%, 16.5%, 16.6%, P=0.87), sudden
death (2.7%, 3.6%, 4.2%, 2.8%, P=0.80) and pulmonary edema (8.1%, 4.3%,
3.4%, 2.4%, P=0.26) did not differ between age groups.

Conclusions: We found the differences in mortality structure between age
groups due to myocardial infarction and stroke but not other CV events.
Whether it accounted for the features of cardiovascular damage in hemodialy-
sis patients should be investigated in future studies.

Mo-P1:146 DETERMINATION IN RISK FACTORS IN FIVE
ETHNIC GROUPS WITH KNOWN CORONARY
ARTERY DISEASE PRESENTING FOR
INTERVENTION AT A SUBURBAN HOSPITAL

C. Ryan, M. Pliam, F. Millhouse, N. Baladi, A. Yap, L. Manila, A. Pagador,
L. Lee, M. Cavanaugh. San Francisco Heart and Vascular Institute At Seton
Medical Center, Daly City, USA

Objective: To determine the risk factors in five ethnic groups with known
coronary artery disease presenting for intervention.

Methods: We have previously publicized on the prevalence of major risk
factors and their influence on short and long term outcomes after intervention
(either surgical or percutaneous). Statistical methods were used to show chang-
ing trends in these risk factors over the 10 year study. We choose five different
ethnic groups living in a suburban area of San Francisco: Caucasian (C),
African American (AA), Filipino (F), Asian (A) and Hispanic (H). In almost
all five risk factors that was assessed and in almost all ethnic groups studied,
the risk factors (hypertension, hypercholesterolemia, diabetes, smoking and
obesity) were significantly more prevalent between 1994 and 2004.

Results: Smoking diminished in all groups. However, the frequency of
diabetes doubled and obesity quadrupled in the Asian population.

Conclusion: Much needs to be done in primary and secondary prevention
in our population.
Funding: Funding is provided by a research and educational grant from the
San Francisco Heart and Vascular Institute at Seton Medical Center.

Mo-P1:147 APOLIPOPROTEIN E POLYMORPHISM IN WEST
SIBERIA CAUCASIAN POPULATION AND ITS
ASSOCIATION WITH PLASMA LIPID LEVELS

M.I. Voevoda, E.V. Shakhtshneider, I.V. Kulikov, V.N. Maksimov,
S.N. Ustinov, M.V. Ivanova, V.F. Kobzev, S.K. Malyutina,
A.G. Romashchenko. Institute of Internal Medicine, Novosibirsk, Russia

Objective: We investigated apolipoprotein E gene polymorphism and its
influence on a plasma lipid levels in caucasian population of West Siberia.

Methods: The representative sample of 400 men and 180 women aged 25-
64 has been surveyed in frame of WHO MONICA Program. The apolipopro-
tein E polymorphism was analyzed by original method using Hixson’s
approach. The plasma lipid levels were determined by standard enzymatic
assays.

Results: The frequencies of E2 (Cys112Cys158), E3 (Cys112Arg158),
E4 (Arg112Arg158) alleles in men were 6.6%, 81.6%, 11.8% and in
women - 7.1%, 79.8%, 13.1% respectively. The frequencies of geno-
types E2/E4, E2/E3, E3/E3, E3/E4, E4/E4 in men and women together
were 1.8%, 10.8%, 67.2%, 18.7% and 1.5%. Mean total serum choles-
terol levels in case of genotypes E2/E4, E2/E3, E3/E3, E3/E4 and E4/E4
were 206.7±13.3mg/dl, 193.6±5.5mg/dl, 207.2±2.2mg/dl, 198.2±4.2mg/dl,
238.3±14.9mg/dl (pANOVA=0,044). The differences of triglycerides and high
density lipoproteins cholesterol levels between genotypes are not significant.

Conclusions: The Caucasian population of West Siberia is characterized
by relatively low frequencies of E4 and E2 alleles. The genotype E4/E4 has
been associated with higher total serum cholesterol level. The genotype E3/E4
has a lowest total serum cholesterol level in comparison with a genotype
E3/E3.

Mo-P1:148 RISK FACTORS FOR ALL-CAUSE MORTALITY IN
FRAIL VERY OLD PEOPLE

O.D. Vasovic1, L.J. Zikic1, G. Sevo1, M. Zamaklar1, D. Milosevic2 .
1Institute for Gerontology,Home Treatment and Care, Belgrade, Serbia -
Montenegro; 2Clinic for Geriatrics, Clinical Hospital Centre, Belgrade,
Serbia - Montenegro

Objectives: To identify risk factors for all-cause mortality in frail, very old
people.

Methods: Retrospective case-control study. Participants: 632 frail women
(80.5% of all) and men aged 80 and older. Measurements: Baseline risk factors
were: systolic, diastolic and pulse pressures, cigarette smoking (years), body
mass index (BMI) and waist cicrumference (WC). Associations of all-cause
mortality with different risk factors were examined using logistic regression
analysis (95%CI).

Results: Among all individuals 61.0% died two years after baseline
examination. They were significantly older (p<0.01), male sex (p<0.01)
and with more smoking years (p<0.01). In all-individuals group age
OR=1.073(1.022-1.128), smoking OR=1.037(1.013-1.061) and diastolic blood
pressure OR=1.044(1.018-1.071) were significantly associated with mortality,
whereas BMI was inversely related OR=0,933(0,886-0,982), after adjustment
for other risk factors. After stratification according to age at the baseline
examination: 80-84 years (46.9% participants), 85-89 years (25.1%) and ≥
90 years old (27.9%), in the oldest group there was no significant risk
factor for mortality, whereas in the first group only BMI was related to mor-
tality, but inversely OR=0.926(0.860-0.996). In middle aged group systolic
pressure OR=1.037(1.008-1.066) and smoking OR=1.049(1.002-1.098) were
associated with mortality after adjustment for other risk factors.
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Conclusions: Further studies are required to confirm patterns of association
between BMI and mortality in very old and frail persons but hypertension and
smoking are target to prevention.
Funding: There was no sponsor.

Mo-P1:149 HDL-CHOLESTEROL IS DECREASED IN ASIAN
INDIAN WOMEN LIVING IN INDIA AS WELL AS
UNITED STATES WHEN COMPARED TO
CAUCASIAN WOMEN

M. Chandalia 1, R. Deepa2, V. Mohan2, S.M. Grundy1, N. Abate1. 1UT
Southwestern Medical Center, Dallas, USA; 2MV Diabetes Specialties Center
and Madras Diabetes Research Foundation, Gopalapuram, Chennai, India

Objective: We have previously observed that Asian Indians living in Dallas
have lower HDL-cholesterol compared to Caucasians. The present study
evaluated whether these differences are related to migration.

Methods: Three Asian Indian women cohorts, those living in rural India
(n=238), Chennai (n=725) and Dallas, United States (n=397) and one Cau-
casian women cohort living in Dallas, United States (n=493) were compared.
Total cholesterol and HDL-cholesterol were measured.

Results: All four cohort were similar in age and BMI. Total cholesterol
was lowest in Rural Asian Indians and highest in Dallas Caucasians. Rural
Asian Indians had the significantly lowest concentrations of HDL-C (43 ± 10
mg/dL), followed by Chennai Asian Indians (47 ± 10 mg/dL), Dallas Asian
Indians (49 ± 12 mg/dL) and Caucasians (56 ± 17 mg/dL). On the other hand,
non-HDL/HDL ratio was highest in the rural and Chennai Asian Indians (3.1
± 1.0 and 3.1 ± 1.1 respectively), followed by the Dallas Asian Indians (2.9
± 1.1), when compared to the Caucasians (2.8 ± 1.6). The data were adjusted
for age, BMI, smoking and menopause status.

Conclusion: The observed abnormalities suggest that, besides ethnic
differences, environmental factors may play a role in the etiology of low
HDL-cholesterol of Asian Indian women, and that, contrary to expectation,
westernization improves their HDL-C concentrations.
Funding: MO1-RR-00633; RO1 DK072158-01; AHA 0465017Y.

Mo-P1:150 RISK FACTORS IN A RURAL SCHOOLCHILDREN
POPULATION FROM SOUTHEASTERN BRAZIL

A. Pereira, T. Leme Da Rocha Martinez, L. Proença Vieira. Incor - Heart
Institute and University of São Paulo, São Paulo, Brazil

Introduction: Study of prevalence of overweight and obesity in infancy and
childhood, plus nutritional status, arterial blood pressure, total cholesterol
(TC) and uric acid (UA) in 500 schoolchildren from a rural area in the
southeast of Brazil.

Methods: A number of 500 schoolchildren from a rural area in São Paulo,
were sumitted to a complete medical examination and a venous blood sample
was drawn for biochemical profile, enzimatyc assays. All schoolchildren
attending rural schools belonging to the city of Itapetininga were included.

Results: we found 354 children with normal weight, 36 in the range of
undernutritional and 110 overweight or obese. Serum TC, TG and UA were
significatily higher among overweight and obese children as were the systolic
and diastolic blood pressure. 22% of the schoolchildren of the rural area were
overweight or obese and these results were very similar to those found in urban
areas, showing a tendency of growing prevalence of obesity in rural regions
probably due to chanig in eating behaviour. Overweight and obese children
showed 1,7 fold higher TC, 3 fold to higher TG and 6 fold higher risk of
presenting hyperuricemia, than normal children. Systolic blood pressure was
4,3 fold higher and diastolic blood pressure 3,3 fold higher than the percentile
90% in obese children compared to those with normal weight.

Conclusions: obesity in infancy and childhood is proven to be a serious
public health problem in Sao Paulo and call for effective programs in public
health local policy.

Mo-P1:151 MALE SPINAL CORD INJURY PATIENTS OF
THORACIC LEVEL 6 AND ABOVE ASSOCIATED
WITH IMPAIRED GLUCOSE TOLERANCE AND
CAROTID ATHEROSCLEROSIS

T.C. Su1, Y.H. Wang2, T.S. Huang1, P.H. Hwang3. 1Department of Internal
Medicine, National Taiwan University Hospital, Taipei, Taiwan; 2Department
of Physical Medicine and Rehabilitation, National Taiwan University
Hospital, Taipei, Taiwan; 3Department of Neurology, National Taiwan
University Hospital, Taipei, Taiwan

Objective: Higher prevalence of impaired glucose intolerance (IGT) also has
been associated with patients with spinal cord injury (SCI). SCI above the level
of thoracic level 6 (T6) results in significantly reduced sympathetic nervous
system outflow. However, the prevalence of IGT and carotid atherosclerosis
(CA) in association with different levels of SCI are still unknown.

Methods: We recruited 110 male patients with SCI (57 with T6 and
above and 53 with T7 and below) from National Taiwan University Hospital.
Cardiovascular characteristics and glucose levels of oral glucose tolerance
test (OGTT), and extracranial carotid arteries (ECCA) atherosclerosis were
compared between the SCI patient groups of T6 and above and those of T7
and below.

Results: There were no significant difference in age, body mass index
(BMI), lipid profiles, fasting glucose and duration of SCI injury between the
two groups. Compared with those SCI patients of T7 and below, post-challenge
glucose levels, prevalence of IGT and atherosclerotic plaque in ECCA were
significant higher, and blood pressure were lower in patients of T6 and above
SCI. In addition to age, BMI, and low-density lipoprotein cholesterol, post-
challenge 2-hour glucose levels was found as important determinant for CCA
IMT in mixed models. Age and patients of T6 and above were identified as
two important risk factors for ECCA plaque by multivariate logistic regression
analysis.

Conclusions: Male SCI patients of T6 and above increased the risk of
post-challenge hyperglycemia and CA.
Funding: National Science Council, Taiwan (NSC 93-2614-B-002-002)

Mo-P1:152 AGE AT ONSET OF SMOKING AND
CARDIOVASCULAR MORTALITY

A. Clara1, A. Planas2, A. Gasol2, A. De Moner2, C. Contreras2 , J.M. Pou3,
J. Marrugat4, F. Vidal-Barraquer1 . 1Hospital del Mar, Barcelona, Spain;
2Abs Pubilla Casas, Hospitalet, Spain; 3Hospital de Sant Pau, Barcelona,
Spain; 4Imim, Barcelona, Spain

Objective: The potential effects of age at onset of smoking on cardiovascular
(CVD) mortality have been studied little, in contrast to the well-established
evidence supporting a causal role of cigarette smoking in these diseases. We
sought to analyze the relationship between age at smoking onset and CVD
mortality.

Methods: A population-based sample of 568 active or former male smok-
ers aged 55 to 74 years were prospectively followed up (mean 69 months).
Basal risk profile and follow-up were evaluated by their primary physicians.

Results: 81 patients (14%) died during follow-up from which 30 (37%)
were secondary to CVD. Five-year mortality rates increased with earlier
starting age of smoking quartiles (7-13 yr: 89%, 14-15 yr: 93%; 16-17 yr:
99%; 18-20 yr: 97%; 21-70 yr: 98%). After controlling for risk factors that
met confounding factor criteria (i.e., age, hypertension, smoking status -
active/previous, number of pack-years), men who started smoking before age
16 had a substantially higher risk for cardiovascular mortality (relative risk=3,
P=0.02, for the 7-13 yr group; RR=2.2, P=0.07, for the 14-15 yr group) than
men who began to smoke at a later age.

Conclusion: A starting age for smoking before 16 more than doubles the
risk of future CVD mortality regardless of the amount of exposure to cigarette
smoking.
Funding: Public research funding FIS 98/0013

Mo-P1:153 C-REACTIVE PROTEIN AND AORTIC STIFFNESS
AND WAVE REFLECTIONS IN MIDDLE-AGED
MEN

H.R. Nakhai Pour, D.E. Grobbee, M. Muller, Y.T. Van Der Schouw. Julius
Center for Health Sciences and Primary Care, University Medical Center
Utrecht, Utrecht, The Netherlands

High plasma C-reactive protein (hs-CRP) levels and arterial stiffness are
established cardiovascular risk factors. Several reports have shown a positive
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association of hs-CRP with arterial stiffness and wave reflection. However,
this association has not been fully acknowledged in healthy subjects.

Objective: to assess the relation between hs-CRP and aortic pulse wave
velocity and augmentation index.

Design: A retreospective, cross-sectional study
Methods: hs-CRP levels were measured using nefelometric method. Aortic

pulse wave velocity (PWV) and augmentation index (AIx) were assesses from
carotid-femoral segment and radial artery waveforms.

Results: In regression analysis adjusted for cardiovascular risk factors,
PWV increased statistically significantly in highest quintile with increasing
levels of hs-CRP. the difference in PWV was 0.92 (95% CI 0.24; 1.60) for
fifth quintile versus first quintile. The P-value for trend was 0.042. Also AIx
increased with increasing hs-CRP levels, the difference in AIx was 2.71 (95%
CI 0.03; 5.40), 4.79 (95% CI 2.10; 7.48), 5.02 (95% CI 2.23; 7.81), 4.69 (95%
CI 1.62; 7.76) for second, third, forth and fifth quintile versus first quintile,
respectively. The P-value for trend was 0.004.

Conclusion: hs-CRP levels are related with increased aortic stiffness in
healthy middle-aged men

Mo-P1:154 GENDER, CAROTID STENOSIS, AND RISK FACTOR
TREATMENT IN AFRICAN-AMERICAN PATIENTS
WITH ISCHEMIC HEART DISEASE

S. Modi1, M. Kronenberg2, L. Afonso1, S. Chaturvedi 1. 1Wayne State
University, Detroit, USA; 2Vanderbilt University, Nashville, USA

Objective: To determine the relations among gender, carotid stenosis, and
adherence to therapeutic guidelines in a cohort of African American (AA)
patients with documented coronary artery disease (CAD).

Methods: We evaluated a consecutive cohort of 120 patients seen in two
outpatient cardiology clinics. Inclusion criteria were documented CAD or
diagnosis of angina made by a cardiologist. Previous TIA/stroke was an ex-
clusion criterion. We recorded a baseline history, physical exam and obtained
carotid ultrasound in 101/120 patients. Chi square analysis was used to judge
group differences.

Results: Mean age was 60 with 52% female. Risk factor distribution
differed for diabetes (females>males, p=0.01) and smoking (males>females,
p=0.01). Age greater than 60 years (21% vs. 3%, p<0.01) and diabetes (22%
vs. 5%, p<0.01) were predictors of unilateral carotid stenosis of >50%. At
study entry, adherence to therapeutic guidelines was relatively poor, with only
61% and 84% of females (F) and males (M) having a LDL of <100mg/dl
while on statins. Only 45% and 38% of F and M diabetics were on an ACE
inhibitor/ARB. 45% and 31% of F and M diabetics achieved a Hb A1C <7
g/dl (p<.10). 74% and 67% of F and M reported use of antiplatelet agents.
Finally, despite documented CAD, only 44% and 45% of F and M reported
beta blocker use.

Conclusions: Diabetics and patients over 60 years had greater carotid
stenosis, with a trend for women to have more carotid narrowing. We did
not find significant gender differences in use of prevention therapies. New
strategies are needed to improve the quality of care delivered to AA outpatients
with CAD.

Mo-P1:155 SOUTH ASIANS HAVE NARROWER CORONARY
ARTERIES AND DIFFERENT REMODELLING
RESPONSES TO DISEASE COMPARED TO WHITE
EUROPEANS

T. Tillin, H. Dhutia, J. Chambers, I. Malik, E. Coady, J. Mayet, A. Wright,
J. Kooner, N. Chaturvedi, A. Hughes. International Centre for Circulatory
Health, Imperial College, St Mary’s And Hammersmith Hospitals, London,
United Kingdom

Objectives: To compare left anterior descending (LAD) artery diameter in
relation to stenosis and coronary artery calcification in British South Asian
and White European men.

Methods: 41 South Asian and 42 European men (mean age 64±9yrs)
with coronary artery disease were studied. All had similar symptoms. Vessel
reference diameter and degree of stenosis were calculated using quantitative
coronary angiography. Extent of atherosclerotic disease in the LAD was
assessed using calcification scores (CACS) measured by multi-slice Com-
puted Tomography. Fasting bloods and blood pressure were measured. LAD
measurements were made in the proximal 2.5 cm segment.

Results: South Asian men had more LAD stenosis than European men
(47% vs. 32%, p=0.033), but CACS did not differ. South Asian men with
CACS in the lowest tertile (0-22 HU), had significantly narrower LAD di-

ameters than Europeans (2.8 mm vs. 3.8 mm, p=0.004, adjusted for body
surface area & age). This ethnic difference was not explained by diabetes or
other measured risk factors. In men in the upper tertiles of CACS (23-2416
HU) there were no ethnic differences in LAD diameter (South Asian men: 3.0
mm, European men: 3.1 mm, p=0.64). Calcification scores were negatively
correlated with LAD diameter in European men (rho= - 0.38, p=0.016) and
not in South Asian men (rho= - 0.06, p=0.72).

Conclusions: The increased degree of LAD stenosis, despite similar symp-
toms and CACS scores, in South Asian men is attributable to narrower arteries.
Advanced disease in Europeans is associated with inward remodelling, but not
in South Asians.
Funding: British Heart Foundation

Mo-P1:156 BRITISH SOUTH ASIAN MEN HAVE MORE
ADVERSE PLAQUE MORPHOLOGY DESPITE
EQUIVALENT ATHEROSCLEROTIC BURDEN TO
WHITE EUROPEANS

T. Tillin, H. Dhutia, J. Chambers, I. Malik, E. Coady, J. Mayet, A. Wright,
J. Kooner, N. Chaturvedi, A. Hughes. International Centre for Circulatory
Health, Imperial College, St Mary’s And Hammersmith Hospitals, London,
United Kingdom

Objectives: The increased risk of coronary heart disease in British South
Asians compared with White Europeans is unexplained by conventional risk
factors. We compared coronary artery calcification and plaque morphology in
the two ethnic groups.

Methods: 42 European and 41 South Asian men (mean age 64±9yrs) with
coronary artery disease were studied. All had similar symptoms. Degree and
extent of stenosis in the left anterior descending artery (LAD) were calculated
using quantitative coronary angiography. LAD calcification scores were mea-
sured by multi-slice Computed Tomography. All LAD measurements were
made in the proximal 2.5 cm segment.

Results: South Asian men had a greater degree of stenosis than White
European men (47% vs. 32%, p=0.033). Despite similar calcification scores
in the two ethnic groups (median scores: 46 HU vs. 55 HU, p=0.24), South
Asian men had fewer (mean number=3.3 vs. 4.3, p=0.20), but longer lesions
(12.8 vs.9.8 mm, p=0.029). These differences were not explained by diabetes
or other measured risk factors.

Conclusions: The greater degree of stenosis in South Asians is not due
to increased atherosclerotic burden as judged by coronary artery calcification.
Calcified lesions are less frequent in South Asians in the LAD, but angio-
graphic disease is more extensive. Differences in plaque morphology and/or
remodelling may account for the increased risk of coronary artery disease in
South Asian men.
Funding: British Heart Foundation

Mo-P1:157 CARDIOVASCULAR RISK PROFILE IN ELDERLY
HEALTHY PEOPLE IN CHILE

S. Kunstmann1,2, M.T. Lira2, J.C. Molina4, D. Gainza3. 1Clinica Las
Condes, Santiago, Chile; 2Chilean Society of Cardiovascular Disease,
Santiago, Chile; 3Universidad Los Andes, Santiago, Chile; 4Chilean Society
of Gerontology, Santiago, Chile

Cardiovascular disease (CVD) is the leading cause of death and third of
disability in Chile. There are few national data in evaluation of CVD Risk
Factors (RF) burden, in elderly population over 60 years.

Objectives: To evaluate the CVD risk profile of healthy elderly population
older than 60 years.

Method: We analyzed RF of 1587 elderly people, mean age 67.7 (61 -
85 y) without known CVD. Using standardized methods we determined High
Blood Pressure (HBP) Systolic Hypertension (SHBP), Diastolic Hypertension
(DHBP), Waist Circumference (WC), Hypercholesterolemia (HC), Diabetes
Mellitus (DM) and Body Mass Index (BMI).

Results: The prevalence of RF was: HBP 53.1%; SHBP 49.5%; DHBP
27.8%; Abnormal WC 38.1%; HC 62.5%; and DM 11%. In 31.8% HBP was
associated with HC, and both with DM in 3.7% of the study population. The
average number of studied RF was 2.94 in each person, and 58.9% had >3.
Both sexes, showed a significant increasing direct linear association between
age, mean values and prevalence of RF p<0.0001.

Mean values of each RF studied in men, were higher than in women at all
ages. Over 70 years old, 100% of men and women had SHBP, HC, abnormal
blood sugar and BMI over 25 kg/m2. Waist Circumference showed a similar
increasing pattern as BMI and starts to decrease about 70 years.
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Conclusions: CVD risk profile in the elderly shows a high prevalence of
modifiable RF. Mean value and prevalence of RF increases with age, resulting
in a high burden of risk. This population requires a global risk approache and
special strategies for prevention in CVD.

Mo-P1:158 APOLIPOPROTEIN E POLYMORPHISM IN NATIVE
POPULATION OF MOUNTAIN SHORIYA (WEST
SIBERIA) AND ITS ASSOCIATION WITH PLASMA
LIPID LEVELS

E.V. Shakhtshneider, O.L. Barbarash, M.Y. Ogarkov, I.V. Kulikov,
V.A. Baum, S.N. Ustinov, N.S. Yudin, V.F. Kobzev, A.G. Romashchenko,
M.I. Voevoda. Institute of Internal Medicine, Novosibirsk, Russia

Objective: we investigated apolipoprotein E gene polymorphism and its
influence on a plasma lipid levels in native population of Mountain Shoriya
(West Siberia).

Methods: The study included 40 men and 80 women aged 25-64. The
apolipoprotein E polymorphism was analyzed by original method using
Hixson’s approach. The plasma lipid levels were determined by standard
enzymatic assays.

Results: The frequencies of E2 (Cys112Cys158), E3 (Cys112Arg158), E4
(Arg112Arg158) alleles in men were 6.5%, 80.4%, 13.1% and in women
- 7.6%, 72.6%, 19.8% respectively. The frequencies of genotypes E2/E4,
E2/E3, E3/E3, E3/E4, E4/E4 in men and women together were 1.8%, 12.4%,
51.8%, 31.2% and 2.9%. Mean total serum cholesterol levels in case of
genotypes E2/E4, E2/E3, E3/E3, E3/E4 and E4/E4 were 282.9±29.7 mg/dl,
221.1±10.8 mg/dl, 189.1±5.4 mg/dl, 228.1±9.2 mg/dl, 326.2±23.6 mg/dl
(pANOVA=0,0001). The differences of triglycerides and high density lipopro-
teins cholesterol levels between genotypes are not significant.

Conclusions: The native population of Mountain Shoriya is characterized
by relatively high frequencies of E4 alleles. The allele E4 prevails in women.
The genotypes E2/E4, E3/E4 and E4/E4 have been associated with higher
total serum cholesterol level.

Mo-P1:159 DISTRIBUTION OF OCHRONOTIC PIGMENT IN
THE CARDIOVASCULAR SYSTEM - A
REAPPRAISAL

L.R. Ranganath, T. Helliwell. University of Liverpool, Liverpool, United
Kingdom

Introduction: Alkaptonuria (AKU), an autosomal recessive genetic deficiency
of homogentisic acid oxidase, results in accumulation of homogentisic acid
(HGA) and its polymeric pigment benzoquinone-acetic acid (BAA). Polymeric
BAA, derived by the oxidation of HGA, binds to connective tissue resulting
in the characteristic ochre pigmentation. Clinical and post-mortem studies in
AKU indicate that the deposition of BAA in the cardiovascular system (CVS)
is associated with the fibrous component of atherosclerotic plaques and with
clinical aortic valve stenosis.

Aims and Methods: To document the pattern of pigmentation in the CVS
during the post-mortem examination of a 74-year old female with AKU who
died from disseminated ovarian carcinoma.

Results: Atheromatous plaques were noted in the aorta, coronary, re-
nal, carotid and cerebral arteries. The following features were noted in the
distribution of pigmentation: (1) The intimal pigmentation was patchy and
more prominent around branches and bifurcations of major arteries. (2) The
adventitia of the aorta and carotid arteries were also pigmented to varying
degree but not the media. (3) Prominent pigmentation was noted in the aortic
and mitral valve rings and cusps. (4) Little pigmentation was seen in the right
heart and pulmonary artery. (5)The venous system appeared normal.

Conclusion: Pigmentation of CVS was not uniform and although the
reason(s) are unknown, we speculate whether the variation in oxidation may
explain this at least in part.
Funding: The Alkaptonuria Society of United Kingdom supported this study.

Mo-P1:160 A SURVEY ON KNOWLEDGE OF CHINESE
PHYSICIAN IN PREVENTION AND CONTROL OF
DYSLIPIDEMIA

J.Y. Li1, D.Y. Hu2, X.B. Shi2, Q.G. Tong2. 1Tongji Hospital of Tongji
University, Shanghai, China; 2Tongren Hospital Affiliated To Capital
University of Medical Science, Beijing, China

Objective: To understand Chinese physicians current knowledge in preven-

tion and control of dyslipidemia and to provide guidance to China cholesterol
education program.

Methods: Through the use of a questionnaire on dyslipidemia, 4000
physicians from 23 metropolitan cities in China were evaluated. 3054 subjects
have complete data for analysis.

Results: Only 87.1% of respondents know the treatment goal of LDL-C in
coronary heart disease. 56.7% of physicians would examine the patients’ lipid
profile in consistence with Chinese guideline. There are 32.4% of doctor who
don’t know the primary target of lipid-modifying.26.4% of doctors diagnose
the dyslipidemia only according to the reading in the assay report. 57.8% of
participants answer that he or she would ask for a new lipid profile during
the first month after the treatment 20.5% of doctors would reduce the dose
or discontinue the drug therapy once the required lipid levels are attained.
The lower the level of hospital they served, the worse the above status in
physicians.

Conclusions: There is a gap in the participating physicians’knowledge in
prevention and control of dyslipidemia compared to the ATP III and Chinese
National guideline. Chinese Cholesterol Education should be stressed.

Mo-P1:161 DIFFERENCES IN RISK FACTORS AND
ANGIOGRAPHIC FINDINGS BETWEEN THREE
ETHNIC GROUPS OF CARIBBEAN PATIENTS WITH
LOWER LIMB ARTERIAL DISEASE

M. Deneuville, F. Losy. Department of Vascular and Thoracic Surgery,
University Hospital (CHU) of Guadeloupe, Pointe-à-Pitre, France

Objective: The aim of this study was to compare common risk factors
and anatomical involvement of lower extremity arterial disease (LEAD) in
different ethnic groups.

Methods: Data was prospectively collected from patients referred for
symptomatic LEAD. Patients were of African [Afr, n=196], European
[Eu,n=67] or Indian [Ind, n=60] ascent. Scores of severity graded 0-3
were blindly established on angiography by two independent observers and
averaged for the aorto-iliac, femoro-popliteal, crural and foot levels.

Results: Severity scores (ANOVA) were significantly higher for Eu at
aortic level (1.8 ± 2.1) vs Ind (0.93 ± 1.6) and Afr (0.44 ± 1.2). At crural
level, scores were significantly higher for Afr (1.94 ± 0.6) vs Ind (1.63 ± 0.7)
and Eu (1.28 ± 0.8).

Significant differences in risk factors were also observed between ethnic
groups; diabetes and hypertension were more common in Indians (82 and
77%, respectively) and Africans (90 and 55%) compared to Eu (56 and 30%).
Smoking was more common in Eu (81%) compared to Ind (47%) and Afr
(30%). LDL-cholesterol rates were similar between groups. The sex ratio
(male:female) was 8.5 in Eu, 2.8 in Ind and 1.3 in Afr.

Conclusions: This study indicates ethnic differences in both risk factors for
atherosclerosis and angiograpic patterns, notably a more severe involvement
at the infrapopliteal arteries in patients of african origin unclearly related to
diabetes. Our results suggest a possible link between proximal involvement
of LEAD and smoking currently uncommon in African and women. These
findings have obvious implications in public health in the West Indies.

Mo-P1:162 FAMILIAL
HYPERCHOLESTEROLEMIA-SCREENING OF
RELATIVES

K. Gkogkos, G. Pavlidis, A. Karakozoglou, S. Fragidis, A. Maliouri,
J. Kountouras. G.Papanicolaou Hospital,B’Internal Medicine Department,
Thessaloniki, Greece

Objective: Familial Hypercholesterolemia(FH)is an autosomal dominant
hereditary disease.Its frequency is estimated to be 1 in 500 and considered to
be an important predisposing factor for premature Coronary Artery Disease.

Manifestations of the disease in heterozygotes-except elevated total choles-
terol(two to three fold increase)include tendon xanthomata,xanthelasmata and
senile arcuses,which are quite characteristic.The aim of this study is to search
and find relatives of patients with FH afflicted with the same disease.

Methods: Lipid profile and appropriate physical examination were per-
formed in 146 relatives of 28 patients with FH,searcing specifically for
elevated total cholesterol,tendon xanthomata and xanthelasmata,symptoms
and signs suggestive of Coronary Artery Disease.

Results: 78 out of 146 people,ranging from 25 to 65 years old were found
to have hypercholesterolemia consistent with the diagnosis of FH.45 out of
78 were not aware of their problem.16 had family history of Coronary Artery
Disease,with the younger one being 36 years old.24 of them were under
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medication,whereas 3 of them exhibited symptoms of Coronary Artery Dis-
ease,which was later objectively confirmed.Detailed family history revealed
that 26 persons,aged from 39 to 65 had died,presumably due to Coronary
Artery Disease.

Conclusions: Health professionals do not adequately inform relatives
of patients with FH about the possibility of themselves too suffering from
FH.Thus,and due to the significant percentage of (52% in our study)of relatives
with the same disease,screening families is absolutely necessary.
Funding: No funding was available.

Mo-P1:163 PREVALENCE OF DYSLIPIDEMIA IN MEXICAN
URBAN ADOLESCENTS

R. Posadas-Sanchez 1, J. Zamora-Gonzalez1 , L. Yamamoto-Kimura2,
G. Cardoso-Saldaña1 , C. Posadas-Romero1. 1Instituto Nacional de
Cardiologia Ignacio Chavez, Mexico City, Mexico; 2Facultad de Medicina,
Unam, Mexico City, Mexico

Objectives: To determine the prevalence of dyslipidemia in Mexican adoles-
cents.

Methods: A cross sectional study was conducted in 1846 students from 8
randomly selected public junior high schools in Mexico City. Anthropometry,
blood pressure and 12-hour fasting lipids and lipoproteins were measured.

Results: We studied 770 males and 1076 females (mean age 13.2 ± 1
years). Elevated cholesterol (TC ≥ 200 MG/DL), LDL cholesterol (LDL-C≥
130 mg/dl) and triglycerides (TG≥150 MG/DL) were found in 5.5%, 7.3%,
and 9.2% of the population, no gender differences were observed. The most
prevalent dyslipidimia was low HDL cholesterol (HDL-C<35 mg/dl) Either
combined with other abnormalities (17.5% for males and 12.7% for females,
P=0.01) or isolated (12.2% and 8.9% for males and females, respectively,
P<0.05). Obese subjects showed the highest prevalence of low HDL-C (50%
for males, 37% for females) and of high TC, LDL-C and TG (19.2%,
25%, 32.7%, respectively, for males; 9.9%, 12.3%, 27.2%, respectively, for
females). Multiple regresion analysis showed that waist circumference was
independently associated with HDL-C, LDL-C and TG LEVELS, while
tanner and gender were independently associated with TC, LDL-C and TG
concentrations.

Conclusions: As in Mexican adults, low HDL-C and high TG levels were
the more prevalent dyslipidemias. The occurrence of tracking suggests that as
adults, these adolescents will be facing a higher risk for atherosclerosis. This
will contribute to the increasing incidence of cardiovascular disease in our
country.
Funding: Grant 0187P-M9506 from Conacyt.

Mo-P1:164 LEVELS OF SERUM LIPOPROTEIN (A) IN PATIENTS
WITH PRIMARY HYPOTHYROIDISM AND
EUTHYROID GOITER

M. Djeric, S. Kojic-Damjanov, M. Ninkovic. Clinical Center-Novi Sad, Novi
Sad, Serbia - Montenegro

Objective: Alteration of the lipid profile are a well known phenomenon in
thyroid dysfunction. Thyroid hormones regulate lipid metabolism through
various mechanismus, but a key role is played by the LDL receptor pathway.
Thyroid hormone influence on lipoprotein (a) metabolism is unknown.

Methods: We investigated Lp(a) lipoprotein concentrations (RID method)
in a group of 20 patients with primary hypothyroidism (PM) (T4 82±46.54
μmol/l; T3 1.27±0.56 μmol/l; TSH 22.15±19.48 mJ/l) and in a group of 16
patients with euthyroid goiter (EG) (T4 129.37±23.57 μmol/l; T3 1.68±0.21
μmol/l; TSH 1.82±2.87 mJ/l) as well as in 213 healthy persons (CG).

Results: Plasma Lp(a) levels in 20 women aged 17 to 69 (mean 48) years
with PH ranged from 0.01 to 0.91 (mean±SD; 0.23±0.20) g/l and frequency
of elevated levels was 40% (35% moderate and 5% extremly). Those of 16
women aged 23 to 79 (mean 54) years with EG ranged from 0.01 to 0.66
(0.24±0.20) g/l and frequency of elevated levels was 31.25% (12.50% and
18.75%). The mean values for Lp(a) in PH as well as in EG were significantly
higher (p<0.001 in a both group) than those of the healthy subjects (0.11±0.13
g/l).

Conclusions: Elevated concentrations of Lp(a) in combination with LDL
cholesterol may be involved in the increased risk of cardiovascular disease
assumed to be associated with hypothyroidism.
Funding: Clinical Center-Novi Sad, Novi Sad, Serbia&Montenegro

Mo-P1:165 ATHEROSCLEROSIS, HEMORHEOLOGICAL
PARAMETERS AND AGING

G. Feher1, K. Koltai1, P. Kenyeres1 , H. Rapp1, G. Kesmarky1, L. Szapary2,
I. Juricskay1, K. Toth1. 1First Department of Medicine Division of
Cardiology,University of Pecs School of Medicine, Pecs, Hungary;
2Department of Neurology, University of Pecs School of Medicine, Pecs,
Hungary

Background: There is increasing evidence that impaired hemorheological
parameters are associated with the development of atherosclerosis and thereby
with increased risk of cardio -and cerebrovascular events. The aim of our
present study was to examine the relationship of these parameters to advancing
age.

Methods: The data of 6236 cardio- and cerebrovascular patients were
included into this analysis. Males and females were divided into three groups,
A < 45 years of age (young), B 45-65 years (middle-aged), C > 65 years
(old). To exclude the effect of risk profile, previous diseases and medication,
a homogenous group of 623 patients were selected from the examined group
with matching parameters.

Results: All the measured hemorheological parameters correlated signif-
icantly with advancing age in the whole population (p < 0.01), however
the values of the correlation coefficients were very low. On the other hand,
examining the different age-groups we found that these parameters did not
consequently correlate with age, in fact hematocrit, red blood cell aggregation
and whole blood viscosity values were negatively correlated with age in old
males (p< 0.05). In the selected population these parameters did not correlate
with advancing age.

Conclusions: In the whole population the correlation of hemorheological
parameters and advancing age may be just statistically, but not clinically sig-
nificant. In the selected population these parameters did not correlate with ad-
vancing age. Our results suggest that though atherosclerosis is associated with
impaired hemorheological parameters, these are mostly independent of aging.

Mo-P1:167 YOUNGER MENOPAUSE AGE PREDICTS ADVERSE
OUTCOME AFTER MYOCARDIAL INFARCTION

S. Mallik1, J.A. Spertus2, K.J. Reid2, J. Lichtman3, N. Dawood1,
N. Wenger1, V. Vaccarino1. 1Emory University, Atlanta, USA; 2Mid America
Heart Institute, Kansas City, USA; 3Yale University, New Haven, USA

Background: Young age at menopause is a risk factor for premature CHD. It
is unknown whether it is a prognostic factor after myocardial infarction (MI).

Methods: We examined whether younger age at menopause (≤40 years)
confers increased risk of adverse outcomes in 572 post-menopausal women
enrolled in prospective multicenter MI registry-PREMIER. Outcome mea-
sures at 1 yr post-MI included rehospitalization, rehospitalization or mortality,
and health status (angina frequency and quality of life (QOL) using the
Seattle Angina Questionnaire and physical function (PF) using the Physical
Component Scale (PCS) Short-Form 12). Linear regression models were
used with AAM as continuous variable controlling for baseline health status,
demographics, comorbidities and quality of care indicators.

Results: Women with early age at menopause (≤ 40 yr; N=128; 28 natural,
97 surgical) were younger and more often smokers but were as likely to
have hypertension, prior MI, diabetes and lower ejection fraction compared
with women with late age at menopause (≥50 yr). At 1 yr, for each 10-
yr younger age at menopause the probability of having angina (OR 1.45;
95% CI 1.79-1.15), rehospitalization (HR 1.22; 95% CI 1.47, 1.01) and
rehospitalization or mortality (HR 1.22; 95% CI 1.47, 1.00) increased. The
association of age at menopause with 1-yr PF was non-linear: women with
age at menopause around 45 yr had highest 1-yr PF, which decreased as age
decreased or increased. There was no association between age at menopause
and 1-yr QOL.

Conclusion: Younger menopause age is a risk factor for adverse outcomes
after MI.

Mo-P1:461 HOUSHOLD FOOD SECURITY AND C.V.D AND ITS
RISK FACTORS IN IRAN

M. Rafiei1, M. Boshtam2. 1Medical Education Development Center, Isfahan,
Iran; 2Cardiovascular Research Center, Isfahan, Iran

Objective: The nutrition transition in Iran is taking place in many contexts.
Problem of micronutrients deficiencies still dominate the public health nu-
trition agenda; however, researches report obesity and other nutritional risk
factors of CVD in a major part of the society as the first mortality cause.
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Household food security is an index reflecting access of families to food.
This study tries to investigate this index regarding food security and food

insecurity and its different social classifications as well as the status of
CVD and their nutritional risk factors in each of these groups to define the
association between economic aspect of food access and CVD.

Methods: First a standardized scale of food security was made. Food
security was investigated among 3000 families in Isfahan. The statistical
approach chosen was the Rash model, a concise one-factor non-linear Item
Response Theory (IRT), a model that fits the obtained data using a specialized
software estimating the measurement scale and computing an "item calibra-
tion" value for each question in the scale. The item calibration score indicates
the relative severity of the food insecurity by each question as well as the
whole questionnaire.

In addition, the questions on CVD and their nutritional risk factors were
asked from the same samples.

Results: As the study is in its data collecting stage, the findings are
predicted to be extracted in a very short future to be discussed as soon as this
stage is complete.

The present findings showed that although food consumption patterns and
dietary quality are highly income-dependent, but dietary choices, particularly
in higher-income groups, are also driven by non-economic forces.
Funding: This research was conducted by the grant of Isfahan University of
Medical Science.

Mo-P1:462 INFLUENCE OF A DIABETES DECOMPENSATION
ON SOME PARAMETERS OF LIPID METABOLISM
AND CAROTID “INTIMA-MEDIA” THICKNESS IN
UNSTABLE ANGINA PECTORIS PATIENTS

R.D. Kurbanov, F.H. Kamilova, A.B. Shek. Republican Specialized Center of
Cardiology, Tashkent, Uzbekistan

The aim of this study was to investigate an Influence of a diabetes decompen-
sation on some parameters of lipid metabolism and carotid “intima-media”
thickness in unstable angina pectoris patients.

Methods: 106 men with an unstable angina (IB-IIB, C. Hamm and E.
Braunwald) was observed: 66 patients with a diabetes of II type (middle
age 53,6±0,7 years, an body mass index - BMI 28,0±0,4 kg/m2) and 40
sick control groups with normal tolerance to glucose (NTG, middle age
52,6±1,7, an BMI 26,9±0,5 kg/m2). 19 patients had a compensated form of a
diabetes mellitus (DM-C), at 47 there was decompensated form (DM-D). We
used criteria decompensation of diabetes, offered by the European Diabetes
Policy Group 1998-1999. Groups of patients with an unstable angina and the
unstable angina, accompanied a diabetes, were similar on a degree of a clinical
condition.

Results of researches have shown, that the group of patients with an
unstable angina, accompanied diabetes decompensation was characterized by
higher heart rate level (p<0,001), amplitudes of thrombocyte aggregation
(p<0,05), carotid “intima-media” thickness (p<0,05), cholesterol oxidation
products (dien conjugates, p<0,05, trien conjugates, p<0,05), total cholesterol
(p<0,001), triglycerides (p<0,05) and LDL-cholesterol (p<0,001) levels, in
comparison with group of patients with normal tolerance to glucose, that we
considered in the further therapy.

P2 PATHOPHYSIOLOGY OF THROMBOSIS

Mo-P2:168 ENDOGENOUS HEPARIN - A PROTECTIVE
MARKER IN MEN WITH MYOCARDIAL
INFARCTION

W. Sinkiewicz 1, E. Zekanowska2, J. Dudziak1. 1Department of Clinical
Bases of Physiotherapy Coll. Medicum Umk, Torun, Poland; 2Department of
Patophysiology Coll. Medicum Umk, Torun, Poland

Purpose: In patients with myocardial infarction (MI) and initial high serum
levels of immunoglobulin E (IgE), lower mortality and smaller quantity of
complications were observed. The aim of this study was to evaluate, whether
was a relationship between IgE serum levels and plasma concentration of
endogenous heparin in patients with MI. We analyse too, if there was rela-
tionship between endogenous heparin plasma concentration and the specific
markers (thrombin-anti-thrombin\TAT\complexes) for thrombinogenesis.

Methods: Thirty five healthy individuals (average age 53, 28 men) and 67
patients with recent MI (average age 55, 52 men) were enrolled in the study.
Patients with MI who had suffered cardiac arrest and cardiogenic shock before

admission to hospital, or had inflammatory diseases, or a positive allergic
history were excluded. Serum IgE concentrations (UniCAP), TAT complexes
in plasma (ELISA, Behring) and endogenous heparin plasma levels (Coatest®

Heparin) were measured at the time of admission and before treatment.
Results: There were striking difference between the heparin concentra-

tions in men and women with MI (p<0,001). Higher levels of IgE in men
were strongly correlated with higher concentrations of endogenous heparin
(p<0,001). Strong statistically significant negative correlations between higher
endogenous heparin concentrations and TAT complexes levels were also found
(p<0,001).

Conclusions: The results suggest, that high concentrations of endogenous
heparin concentrations in association with high IgE concentrations and their
negative influence on thrombinogenesis, may act as a marker for a favourable
prognosis in men with MI.

Mo-P2:169 HIGH IMMUNOGLOBULIN E SERUM
CONCENTRATION – THE IMPORTANT MARKER OF
DEVELOPMENT CORONARY ARTERY DISEASE

W. Sinkiewicz 1, E. Zekanowska2, J. Dudziak1. 1Department of Clinical
Bases of Physiotherapy Coll. Medicum Umk, Torun, Poland; 2Department of
Patophysiology Coll. Medicum Umk, Torun, Poland

Purpose: The leading trend of the cardiologists discussion about the role
of immunoglobulin E (IgE) in coronary artery disease (CAD) concerns the
fundamental problem of CAD pathogenesis.

The purpose of this study was to assess the association of elevated serum
IgE concentration with selected markers of thrombin generation (TAT, AT
III), fibrinolysis (tPA:Ag, PAI-I:Ag, PAP, D-dimers), endothelial damage (von
Willebrand factor), endogenous heparin concentration, lipid parameters and
selected CAD risk factors (arterial hypertension, smoking and male sex).

Methods: The study group consisted of 195 patients with CAD, aged 35-70
years (mean 56 years) divided into three groups (sex/age adjusted): ACS with
ST elevation group, ACS without ST elevation group and stable angina group.

Results: IgE concentration over 100 kU/L in ACS with ST elevation pa-
tients had statistically significant association with group of selected lipid and
thrombinogenesis parameters (total cholesterol>200mg/dl, LDL> 175mg/dl,
TAT> 10mg/l, AT>120%), (p<0,0001). Total cholesterol and LDL choles-
terol had as well the strong association with remaining parameters in ACS
with ST elevation patients (p<0,0002 and p<0,0004 respectively). In this
group IgE concentration over 100 kU/L revealed high statistical association
with CAD risk factors (p<0,0001). Similarly, association of IgE with group
of selected parameters and IgE with CAD risk factors were as well high
statistically significant in ACS without ST elevation patients and stable angina
pectoris patients taken together (p<0,0001). Multivariate regression analysis
showed, that among discussed parameters, endogenous heparin and TAT had
the most important impact on IgE (p<0,001 and p<0,05 respectively).

Conclusions: Elevated serum IgE can be recognized as an important
marker of developing athero-thrombotic process and a witness of risk CAD
factors in patients with CAD.

Mo-P2:170 DYSLIPIDAEMIA AND METABOLIC SYNDROME IN
PATIENTS WITH ACUTE CORONARY SYNDROME

I. Premuzic1, S. Kranjcevic1 , I. Prkacin1, T. Mestrovic2. 1Clinical Hospital
Merkur, Zagreb, Croatia; 2Clinical Hospital Center Rebro, Zagreb, Croatia

Aim: to investigate the relationship between the type of the acute coronary
syndrome (ACS) and the type of dyslipidemia as a part of the metabolic
syndrome (MS).

Patients and Methods: Medical records of patients admitted to the inten-
sive care unit in one year period with ACS were retrospectively analyzed.
They were categorized according to the type of the ACS and the type of dys-
lipidemia, as well as the other components of the MS. Categorical variables
were statistically analyzed using chi-square test.

Results: There were no significant differences (p=0.96) between the pa-
tients with different types of ACS regarding the components of the MS
except for dyslipidemia. There was no statistically significant difference in the
incidence or type of dyslipidemia between the patients with different types of
ACS either (p=0.49, p=0,58, respectively). There was statistically significant
difference in the type of dyslipidemia between male and female patients
(p=0.0062,). In male only combined dyslipidemia or hypertrigliceridemia
were noted, while in female there were combined dyslipidemia and lowered
values of HDL. There was no significant difference between types of the ACS
regarding previous antilipemic therapy (p=0.8963).
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Discussion and funding: There were no statistically significant differ-
ences between type of dyslipidemia and the type of the ACS in this study.
However, there was statistically significant difference in type of dyslipidemia
between male and female patients, regardless of the type of the ACS. Further
prospective studies are needed to address these issues.

Mo-P2:171 A 3 YEARS FOLLOW-UP: PREVALENCE AND
CHARACTERISTICS OF THE PATIENTS WITH
ACUTE CORONARY SYNDROME

V.N. Nicolaou 1, I.E. Papadakis1, D.B. Panagiotakos2 , C. Couremenou1,
X. Krinos1, E.N. Karatzis1, K.E. Loutsidis1, K. Dimopoulos1,
P.D. Skoufas1. 1First Cardiological Department,Red Cross Hospital, Athens,
Greece; 2Harokopio University, Athens, Greece

Objectives: The aim of this study is to investigate the factors that were
associated with the 3-years survival of patients with acute coronary syndrome.

Methods: We studied 367 patients (309 men, 80%) aged 63±12 years
(Mean ± SD) who were hospitalized in our clinic the year 2000-2001.The pa-
tients were studied for 3 years.The main point was death from cardiovascular
events.

Results: The 3-years mortality was 14% (34 deaths from 252 participants
in the re-control). Women had more often fatal events than men (21% vs
12%, p=0, 05). In comparison with the survivors, the deceased were older
(72±10 vs. 62±11 years, p<0,001), they had higher initial value of total
cholesterol (245±27 vs. 234± 40 mg/dl, p=0,05 and triglycerides (179±70
vs. 156±65mg/dl, p=0,05. On the contrary the patients without coronary
disease in their families and the participants who followed hypolipidemic
diet had 25 and 7 times less probability, respectively, to have fatal events
in 3 years.(p<0,001). Finally, in the admission to the hospital, thrombolysis
was effectuated at the 18% of the deceased and at the 41% of the survivors
p=0,009).

Conclusions: Besides the classic factors such as increased age and lipid lev-
els, hypolipidemic diet and thrombolysis seem to protect from the possibility of
fatal event 3 years after an acute coronary syndrome. In additional the positive
family history of cardiovascular disease seems to increase three-year survival,
probably because these patients have made more healthy choices of life.
Funding: For the realization of this study there was no need for funding
sources of commercial nature

Mo-P2:172 INFLAMMATION AND REDOX BALANCE
MARKERS LEVELS IN PATIENTS WITH ACUTE
MYOCARDIUM INFARCTION

P. Napoleão1,4, A. Melão2, M.C. Santos1, L. Veiga2, M. Selas3, R. Ferreira3,
A.M. Viegas-Crespo1, T. Pinheiro4. 1Fac. Ciências, Univ. Lisboa, Lisboa,
Portugal; 2Estesl, Lisboa, Portugal; 3Hosp. St. Marta, Lisboa, Portugal; 4Lfi,
Itn, Sacavém, Portugal

Objective: The present study was undertaken to develop a clinical registry
of inflammation (CD40 ligand, P-selectin and TNF-alpha) and redox bal-
ance markers (oxidized LDL, ox-LDL, paraoxonase and nitric oxide, NO)
in coronary artery disease. The exploration of these biomarkers could allow
understanding the relation between inflammation and redox balance in this
pathology.

Methods: The preliminary study includes 8 patients with confirmed acute
myocardial infarction and a matched control group with chest pain but normal
coronary arteries. Blood was collected in the first 24 hours of evolution before
intervention.

Results: In patients with coronary artery disease blood levels of ox-
LDL (95±28 U/l) and P-selectin (125±35 ng/ml) were significantly higher
(p<0.05) relative to controls (59±28 U/l and 65±25 ng/ml, respectively).
The same tendency was verified to NO (169±77 μmol/l in patients vs
105±4 μmol/l in controls, p=0.06) and paraoxonase (155±81 nmol/min/ml
in patients vs 65±31 nmol/min/ml in controls, p=0.2). There is a decrease of
CD40L levels in patients (8.6±2.9 ng/ml vs 20±12 ng/ml, p<0.05). The same
tendency is verified to TNF-alpha (2.72±1.76 pg/ml vs 2.17±0.88 pg/ml)
without statistically significance.

Conclusions: The variation trend shared by ox-LDL and P-selectin during
coronary artery disease pointed to a possible relation between oxidative
stress and inflammation. The levels of the pro-inflammatory cytokines CD40L
and TNF-alpha were decreased, possibly due to a different inflammation
mechanism.
Funding: The work was supported by FCT (SFRHI/BD/18822/2004).

Mo-P2:173 IS THERE AN ASSOCIATION BETWEEN
CHLAMYDIA PNEUMONIAE INFECTION AND
PLATELET ACTIVATION IN PATIENTS WITH
CORONARY ARTERY DISEASE

H. Kälvegren 1, J. Fridfeldt1, P. Leanderson2, E. Kihlström3, A. Richter4 ,
T. Bengtsson1. 1Div. of Pharmacology, Linköping, Sweden; 2Div. of
Occupational And Environmental Med., Linköping, Sweden; 3Div. of Clinical
Microbiology, Linköping, Sweden; 4Div. of Cardiology, Linköping, Sweden

Background: Chlamydia pneumoniae is a respiratory pathogen that is sug-
gested to be associated with the development of cardiovascular diseases.
We have recently shown that C. pneumoniae stimulates platelet aggregation,
secretion, P-selectin expression and ROS-production, which leads to increased
oxidation of LDL (Kälvegren et al 2003, Kälvegren et al 2005). The aim of this
study is to investigate whether there is an interaction between C. pneumonae
and platelets in coronary artery disease.

Methods: 140 patients undergoing coronary angiography, with or without
following PCI (percutaneous coronary intervention), and an age and sex
matched control group of 70 individuals, are included in the study. Peripheral
blood is drawn immediate before coronary angiography and then 24 hours,
1 month, 6 months and 1 year after the intervention. The blood is analysed
regarding the presence of a chronic or previous C. pneumoniae infection and
its correlation to different platelet activation and inflammation markers.

Results: 80% of the patients have an ongoing or previous infection of C.
pneumoniae. Furthermore, 35% of the patients undergoing PCI showed ele-
vated anti-C. pneumoniae titers after the intervention, indicating activation of
a persistent chlamydia infection in the arteries. The lipid peroxidation is higher
in the PCI-patients compared with patients only undergoing angiography and
the serotonin concentration in plasma is increased 1 month after PCI.

Conclusion: Activation of a persistent C. pneumoniae infection after PCI
could trigger inflammation and platelet activation accelerating the occlusion
of the vessel.

Mo-P2:174 STUDY OF BIOLOGIC PROFILE IN ACUTE VS
CHRONIC MYOCARDIAL ISCHAEMIA

R. Caso1, E. Molinero2, B. Martinez1 , I. Narvaez1, M. Vacas1, Y. Saez1,
J.A. Iriarte1 , J.M. Gandarias1. 1Fidec, Bilbao, Spain; 2Hospital de Basurto,
Bilbao, Spain

Background: Several lipidic, thrombogenic and inflammatory markers are
implicated in the genesis of acute and chronic coronary disease, but their real
role are not yet well established.

Aim: To determine the differences between lipidic, thrombogenic and
inflammatory markers in patients with stable and unstable coronary disease.

Material and Method: 125 patients with acute coronary syndrome were
studied (group A) and 189 with stable angina (Group B). All of them un-
derwent to a hemodynamic study and the following analytic determinations
were included: Total Cholesterol, HDLcholesterol, Triglycerides, LDLcholes-
terol, Apolipoprotein A1, Apolipoprotein B100, Lipoprotein (a), Fibrinogen,
D-Dimmer, C-reactive Protein and Leukocyte count (LC).

Results: Group A patients presented higher values than Group B for
Log. Lipoprotein (a) (2.09±1.93 vs 1.72±1.76; p< 0.04), Fibrinogen
(374.78±102.6 vs 346.24±98.5 mg/dl; p< 0.01), Log C-reactive Protein
(1.94±1.35 vs 1.23±1.29; p< 0.001) and Leukocyte count/mm3 (8454±2614
vs 7317±1882; p< 0.001).

In the rest of the analytic determinations no differences were found between
both groups. Using logistic regression analysis, high levels (Q4) of Lp(a) and
CRP were found to be independent risk factors in group A

Conclusions: High levels of Lp(a) and CRP are independently associated
with acute myocardial ischaemia. This suggest its possible implication in
plaque rupture and further thrombus formation.

Mo-P2:175 DO FIBRINOGEN AND VON WILLEBRAND FACTOR
HAVE PROGNOSTIC VALUE IN PATIENTS WITH
ACUTE CORONARY SYNDROME

J. Zielonka1, M. Jastrzebska2, M. Lewandowski1 , Z. Kornacewicz-Jach1 ,
J. Goracy1. 1Department of Cardiology, Pomeranian Medical University,
Szczecin, Poland; 2Department of Clinical Biochemistry, Pomeranian
Medical University, Szczecin, Poland

Objective: Haemostatic parameters play one of the main pathological role
in acute coronary syndrome (ACS). Some of them are even considered as
novel risk factors for major adverse cardiovascular events (MACE) in patients
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after ACS. The purpose of this study was to evaluate the prognostic value of
fibrinogen and von Willebrand factor (vWF) measured in patients with ACS.

Methods: We enrolled 78 patients admitted to our department because of
ACS. Persons with LDL cholesterol level above 130 mg/dl were not consid-
ered. Patients were randomised to two groups, with or without atorvastatin
treatment. We measured level of fibrinogen and vWF just after admission, in
fifth day of hospitalization and after six weeks of follow-up.

Results: The mean time of follow-up was 10 months. The two groups did
not differ in initial concentration of cholesterol and basic or any other level
of fibrinogen and vWF (p > 0,5). We did not observe connections between
mean values of haemostatic parameters measured on various phases of study
and MACE in whole population. In the group without hipolipemic therapy
the fifth day level of fibrinogen exceeded median value in all patients with
MACE during observation time, comparing to 44% without such events (p =
0,04). However, in the atorvastatin group in 75% of patient with renewed ACS
the fifth day concentration of fibrinogen exceeded third quartile (p = 0,04).
The same observation was made only in 15% of patients without ACS during
follow-up.

Conclusions: Fibrinogen measured in fifth day of ACS may be considered
as prognostic factor for MACE.
Funding: Pomeranian Medical University

Mo-P2:176 CORRELATION BETWEEN CIRCULATING
CHLAMYDIAL LIPOPOLYSACCHARIDE AND CRP
LEVELS DURING ACUTE CORONARY SYNDROME

T. Tiirola1, J. Sinisalo2, M.S. Nieminen2, S. Silvennoinen-Kassinen3 ,
M. Paldanius4 , P. Saikku3, M. Jauhiainen1 , M. Leinonen4. 1National Public
Health Institute, Helsinki, Finland; 2Helsinki University Central Hospital,
Helsinki, Finland; 3University of Oulu, Oulu, Finland; 4National Public
Health Institute, Oulu, Finland

Objectives: Infections have been linked to the development of atherosclero-
sis. Lipopolysaccharides (LPS) trigger inflammatory responses. We recently
demonstrated elevated serum cLPS levels in acute coronary syndrome (ACS)
patients as compared to healthy controls. Now we investigated the relationship
between Chlamydia pneumoniae infection markers (cLPS and IgA levels) and
inflammation evaluated as highly sensitive C-reactive protein (hsCRP) levels
in ACS patients.

Methods: Serum samples from 145 ACS patients and control sera from
Finnish Red Cross were investigated. hsCRP was quantitated by immunotur-
bidometry, cLPS by EIA, C. pneumoniae IgA by microimmunofluorescence
and serum lipids by enzymatic methods.

Results: Relationship between cLPS and hsCRP levels in patients during
ACS and one week, three months, and one year after ACS was demonstrated.
Correlation of cLPS and hsCRP was evident during the ACS (P<0.0001)
continuing up to 3 months after the ACS (P<0.002). C. pneumoniae IgA and
hsCRP levels were constantly higher in ACS patients as compared to controls
(IgA: P<0.001 for each timepoint; hsCRP P<0.001 during the ACS and 1
week after the event and P<0.01 3 months and 1 year after the ACS). cLPS
was elevated (P<0.001) at early time points (up to 1 week) after ACS.

Conclusions: High serum cLPS levels during ACS correlate with the
inflammation degree suggesting that cLPS might modulate CRP production.
Funding: Financial support was given by Finnish Technology Foundation,
Academy of Finland and Sigrid Juselius Foundation.

Mo-P2:177 PROTEIN Z LEVELS AND PROGNOSIS IN PATIENTS
WITH ACUTE CORONARY SYNDROMES

F. Sofi1, F. Cesari1 , R. Marcucci1, C. Fatini1 , A.M. Gori1, A. Rogolino1 ,
E. Sticchi1 , S. Fedi1, R. Abbate1, G.F. Gensini1,2 . 1Department of Medical
and Surgical Critical Care, Thrombosis Centre, University of Florence,
Florence, Italy; 2Centro S. Maria Agli Ulivi, Fondazione Don Carlo Gnocchi,
Onlus IRCCS, Impruneta, Italy

Background: Protein Z, a vitamin K-dependent glycoprotein, serves as a
cofactor for the inhibition of the activated coagulation factor X. During the
last years, a role for low levels of protein Z in prothrombotic disorders such
as ischemic stroke and acute coronary syndromes (ACS) has been reported.
Aims of this study were to test the changes of protein Z and the association
with outcome at 1 year of follow-up in patients with ACS who underwent
percutaneous coronary intervention with stent implantation.

Methods and Results: A total of 193 patients (150M; 43F) with ACS were
included. Protein Z plasma levels were evaluated at admission, and after 1
year of follow-up. All patients were followed for major adverse cardiac events

(MACE). Protein Z plasma levels were found to decrease significantly (P <

0.0001) at 1 year (1134.5 ± 2.01 ng/mL) with respect to the baseline (1499.3
± 1.77 ng/mL). MACE occurred in 41 (21.2%) patients during follow-up.
Logistic regression analysis showed a significant association between protein
Z below the 5th percentile of our control group and subsequent MACE (OR:
3.3; 95%CI 1.04-10.7; P = 0.04). Moreover, Cox regression analysis showed
that low protein Z levels at the admission were significant predictors of MACE
at 1 year (HR: 2.5; 95%CI 1.02-6.5, P = 0.04).

Conclusions: In conclusion, our results show that in patients with ACS 1)
protein Z decreases moving from the acute to the convalescent phase, and 2)
low levels of protein Z are significantly associated with adverse outcome at 1
year of follow-up.

Mo-P2:178 LOW GLOMERULAR FILTRATION RATE PREDICTS
POOR LONG-TERM OUTCOME AFTER NON-ST-
SEGMENT ELEVATION ACUTE CORONARY
SYNDROMES

J. Rueda, O. Cano, E. Zorio, A. Osa, M.A. Arnau, R. Sánchez,
L. Martínez-Dolz, L. Almenar, M. Palencia, A. Salvador. Hospital
Universitario la Fe, Valencia, Spain

Objective: We assessed the hypothesis that glomerular filtration rate (GFR)
could predict long-term outcomes in non-ST elevation acute coronary syn-
dromes (NSTE-ACS).

Methods: We prospectively included 415 patients with NSTE-ACS and
looked for the combined end-point of cardiac death or myocardial infarction
at long- term (mean follow-up 50 months). GFR obtained from the creati-
nine serum concentration on admision, characterized normal renal function
(>90 ml/min/1.73m2), mild (60-89), moderate (30-59) and severe renal dys-
function (<30). Kaplan-Meier curves was applied for survival analysis and
Cox regression model to investigate the effect of several variables upon the
follow-up.

Results: Attending to the GFR, 39% of the patients had normal renal func-
tion, 29% mild, 24% moderate and 8% severe renal dysfunction. Event-free
survival was 88%, 85%, 73% and 37%, respectively. Event-free survival rate in
patients with GFR>60 was 89% and 61% in those with GFR<60 (p<0.0001).
After adjustments for clinical and electrocardiographic data, left ventricular
ejection fraction (LVEF) and initial coronary revascularization procedures, the
multivariate analysis showed that GFR<60 was an independent predictor of
adverse events in the follow-up (HR 1.95, CI 95% 1.03-3.6; p<0.05). Age>70
y., diabetes mellitus, ST-depression, fibrinogen>385mg/dl and LVEF<40%
also predicted a poor outcome.

Conclusions: Renal dysfunction is a strong predictor of cardiac death or
myocardial infarction in the long-term follow-up of NSTE-ACS. GFR<60
accurately identifies those patients at high risk of adverse outcome.
Funding: No funding. No conflict of interest.

Mo-P2:179 SERUM SOLUBLE SR-PSOX/CXCL16 IS AN
INDEPENDENT BIOMARKER FOR ACUTE
CORONARY SYNDROME

H. Mitsuoka1, N. Kume1, K. Hayashida1, M. Tanaka2, T. Kita1.
1Department of Cardiovascular Medicine, Kyoto University Graduate School,
Kyoto, Japan; 2Department of Cardiovascular Center, Osaka Red Cross
Hospital, Osaka, Japan

SR-PSOX/CXCL16, a receptor for oxidized LDL and also a membrane-
anchored chemokine for CXCR6-positive lymphocytes, is abundantly ex-
pressed by lipid-laid macrophages in coronary atherosclerotic lesions, and is
cleaved and released as a soluble form (sSR-PSOX/CXCL16). We examined
randomly selected 105 patients undergoing coronary angiography (CAG); 89
patients without acute coronary syndrome (Non-ACS) and 16 patients with
acute coronary syndrome (ACS). Non-ACS consists of 30 patients without
significant stenosis in CAG, 30 patients with medically controlled stable
angina, and 29 patients with stable angina who required elective catheter
intervention or bypass surgery. Serum sSR-PSOX/CXCL16 was measured by
a sandwich ELISA. Age (64.8±2.7 vs 65.3±1.2), gender (68.8% vs 66.3%
male), prevalence of cardiovascular risk factors, such as diabetes (25.0% vs
28.1%), hypertension (31.3% vs 47.2%), hyperlipidemia (25.0% vs 34.8%),
were not significantly different between ACS and non-ACS. Serum sSR-
PSOX/CXCL16 levels were significantly lower in ACS (median; 3.025 ng/ml)
than non-ACS (median; 3.364ng/ml) (p<0.02). Neither LDL cholesterol,
triglycerides, high-sensitivity C-reactive protein (hs-CRP), diabetes, hyper-
tension, or smoking showed significant correlation to sSR-PSOX/CXCL16.
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Although serum soluble LOX-1 levels are significantly higher in ACS, statisti-
cally inverse correlation was not observed between sSR-PSOX/CXCL16 is an
independent marker for ACS. sSR-PSOX/CXCL16 is one of biomarkers for
plaque instability and ACS, which is independent of hs-CRP and sLOX-1.

Mo-P2:180 CYTOKINES IMBALANCE IN ACUTE CORONARY
SYNDROMES

S. Maffei, M. Di Renzo, L. Puccetti, G. Bova, M. Pastorelli, A.L. Pasqui,
A. Auteri. Dpt. Internal Medicine and Immunology, University of Siena,
Siena, Italy

Objectives: To show the presence of an imbalance between proinflamma-
tory and anti-inflammatory mediators in patients affected by acute coronary
syndromes (ACS).

Methods: We evaluated the production in cultured and stimulated lym-
phomonocytes of interferon(IFN)-gamma and tumor necrosis factor (TNF)-
alpha, which are known to possess pro-inflammatory effects, and of interleukin
(IL)10, which has been shown to have an anti-inflammatory activity, in two
groups of 30 patients affected by acute myocardial infarction (AMI) and
unstable angina (UA), compared with two equivalent groups of patients with
stable angina (SA) and of healthy volunteers. We also assessed the clinical
characteristics of groups and the circulating levels of C-reactive protein
(hs-CRP).

Results: We found a significant increase of IFN-gamma and TNF-alpha
production (p< 0.01) and a significant decrease of IL-10 production (p<

0.01) in cultures of lymphomonocytes taken from patients with AMI and UA
compared with SA patients and controls. No significant changes where found
between AMI and UA patients and SA patients and controls. Circulating
levels of hs-CRP were significantly increased (p< 0.01) in patients with ACS
compared with the other control groups.

Conclusions: An increased production of pro-inflammatory mediators in
ACS may be detectable both in circulating blood and in cell cultures where
it possible to evaluate in a better way the functional state of cells; in partic-
ular a relevant imbalance in cytokine release is present, markedly favouring
proinflammatory effects that may favouring plaque instability and clinical
manifestations.

Mo-P2:181 NEUROTROPHINS AND ACUTE CORONARY
SYNDROMES

G.N. Chaldakov 1, L. Manni2, V. Nikolova3 , D. Vyagova3, L. Aloe2.
1Division of Cell Biology, Medical University, Varna, Bulgaria; 2Institute of
Neurobiology and Molecular Medicine, CNR, Rome, Italy; 3St Marina
Hospital, Medical University, Varna, Bulgaria

Objective: We previously reported that the levels of the neurotrophin nerve
growth factor (NGF) are significantly reduced in coronary arteries affected
by advanced atherosclerosis as well as the levels of NGF and brain-derived
neurotrophic factor (BDNF) in blood plasma of patients with metabolic syn-
drome. The present study aimed at testing the hypothesis that NGF and/or
BDNF deficit may be associated with the progression of atherosclerosis.

Methods: Blood samples from healthy subjects (n=19) and from acute
coronary syndrome patients (n=33) including ST-segment elevation myocar-
dial infarction (n=14), non-ST-segment elevation myocardial infarction (n=8),
and unstable angina (n=11) were collected, and NGF and BDNF plasma levels
were measured by an enzyme-linked immunosorbent assay.

Results: Significantly reduced plasma levels of both NGF and BDNF in
all three groups of acute coronary syndrome patients were found, as compared
with controls.

Conclusions: These findings relate hyponeurotrophinemia to acute coro-
nary syndromes, and suggest that neurotrophic deficit may be involved in the
progression of atherosclerosis. As in skin ulcer healing (Aloe L, Prog Brain
Res 2004; 146: 515-522), our results imply a plaque healing potential of NGF
and BDNF.
Funding: Supported by Progetti Strategici FISR/Neurobiotecnologie and
CARISBO Foundation and by Medical University, Varna, Bulgaria.

Mo-P2:182 ENRICHMENT OF Z-DIM CD4+ T-CELLS
CORRELATES WITH C-REACTIVE PROTEIN (CRP)
IN PATIENTS WITH ACUTE CORONARY
SYNDROME (ACS)

E. Ammirati1, M. Banfi1, D. Cianflone1, A.P. Cope2, A. Maseri1 ,
C. Monaco2. 1Università Vita-Salute San Raffaele, Milan, Italy; 2Kennedy
Institute of Rheumatology, Imperial College, London, United Kingdom

Objective: Growing similarities are emerging between ACS and classic in-
flammatory disease. Down-regulation of the T-cell Receptor Z-chain, related
to persistent antigenic and/or cytokine exposure, has been reported in infec-
tious and inflammatory diseases characterized by increased Z-dim T-cells.
We aimed to assess whether T-cells in patients with ACS exhibit loss of
expression of the Z-chain, and whether Z-chain down-regulation correlates
with the magnitude of systemic inflammation.

Methods: We collected peripheral blood and serum of 35 patients with
ACS (on admission), 10 with chronic Stable Angina (SA) and 20 controls.
Peripheral Blood Mono-nucleated Cells were stained for CD3, CD4 and TcR
Z. Frequencies of total Z-dim T-cell and Zdim CD4+ T-cells were analysed
by flow cytometry. We assessed the inflammation marker, hsCRP levels via
nephelometric method.

Results: Z-dim T-cells were expanded in ACS but infrequent in SA (me-
dian frequencies: 4.5% vs 1.3% P=0.005) and in controls (vs 1.2% P<0.0001).
Also Zdim CD4+ T-cell subpopulation was increased in ACS compared to
SA (4.4% vs 1.25% P=0.0006). A significant correlation was found between
hsCRP and Z-dim CD4+ (r=0.44 P=0.002).

Conclusions: Enrichment of Z-dim T-cells and in particular in CD4+
subset is present in the peripheral blood of patients with ACS compared to
patients with SA and to healthy controls. The expansion of this population
may be related to an ongoing inflammatory background, as indicated by the
correlation between level of CRP and expansion of Z-dim CD4+ T-cells, that
could represent a new cellular marker of plaque instability.
Funding: EVGN

Mo-P2:183 THE ULTRASTRUCTURE OF CORONAROPATHY
STUDIED ON HUMAN BIOPSIES DURING BPAC

G. Martines1, G.P. Esposito2, M. Scorsin2, L. Stellin2 , C. Zuch2,
P. Boldrini3 , M.R. Bovolenta3 , A. Aleotti3 . 1Department of Medical
Therapy,University ’G. D’Annunzio’, Chieti-Pescara, Italy; 2Department of
Cardiovascular Surgery,’Citta’ di Lecce’Hospital-Group’Villa Maria’, Lecce,
Italy; 3Center of Electron Microscopy,University of Ferrara, Ferrara, Italy

The ultrastructural study of coronaric biopsies withdrawn beneath the plaque
has shown interesting aspects on polymorphism of atherosclerotic lesions
which isn’t well known in literature yet. The endothelium of the so-called
’uninjured’ coronary shows all the known and ’strange’ alterations of single
cells:lost of glicocalix, ribosomial activationfibrils production, dense corpora,
fractures of desmosomic junctions and detaching from basal membrane; acti-
vated platelets infiltrate these bared parts. In the micro-fractures the oxidate
LDL ’et-similia’ graze the endothelium during perfusion then they damage it
and penetrate in the wall.

This is the atherogenesis development.
In the inflammatory microfocus we have often observed numerous contacts

between macrophages and lymphocytes.
The lipidic clusters disseminated in the wall (also composed by ’shadow’

imagines of cholesterol crystals), are delimited by the neofibrillogenetic
hyperplasia of muscle cells which dig the wall destroying it.

Uninjured parts of wall are rare. These metabolic and biomolecular
alterations are present also in undamaged coronary angina.

These studies confirm the structure of basal membrane which is similar to
’variable joint’ and the adhesion of the same to the muscular layer of the wall
by ’weldings’ like nail from ice.
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Mo-P2:184 CHOLESTEROL CONTENT OF ERYTHROCYTE
MEMBRANES - A NEW MARKER OF CAD
INSTABILITY - MAY INDUCE SYSTEMIC
INFLAMMATORY RESPONSES

D.N. Tziakas1, J.C. Kaski2, G.K. Chalikias1 , C. Romero3, S. Fredericks3,
I.K. Tentes4, A.X. Kortsaris4, D.I. Hatseras1, D.W. Holt3. 1University
Cardiology Department, Democritus University of Thrace, Alexandroupolis,
Greece; 2Cardiovascular Biology Research Centre, St Geroge’s University of
London, London, United Kingdom; 3Analytical Unit, St Geroge’s University
of London, London, United Kingdom; 4University Biochemistry Department,
Alexandroupolis, Greece

Introduction: Erythrocyte membranes are present within lipid cores of rup-
tured coronary atherosclerotic plaques. Cholesterol contained in erythrocyte
membranes contributes to lipid core growth and plaque vulnerability. Total
cholesterol content of erythrocyte membranes (TCEM) is a novel emerging
marker of coronary artery disease (CAD) instability. Erythrocyte phagocy-
tosis by macrophages within atherosclerotic plaques apart from foam cell
formation, triggers an inflammatory response. We investigated the association
between C-reactive protein (CRP) levels and TCEM in CAD patients.

Methods: We studied 332 patients (240 men, 65±11 years) of whom
84 had unstable CAD and 248 had stable angina. TCEM was measured on
erythrocyte membrane ghosts using an enzymatic assay, while protein content
was measured by the Bradford method.

Results: We observed a positive linear association between CRP levels
and TCEM (r=0.203, p<0.001). Patients with low TCEM levels (≤ 103.4
ug/mg) had lower (p<0.001) levels of CRP (2.7 mg/L IQ 1.3-5.7) compared
to patients with high TCEM levels (>103.4 ug/mg) (5 mg/L IQ 2.5-10.1). In
linear regression model, after adjusting for all the variables that could act as
cofounders, CRP levels remained positively associated with TCEM (b=0.092,
p=0.05)

Conclusions The present study showed that TCEM levels are positively
associated with circulating CRP levels, suggesting that TCEM may induce a
systemic inflammatory response in CAD patients. Further studies are required
to investigate the mechanisms by which erythrocyte membranes are capable
of initiating inflammatory cascades within atherosclerotic plaques.

Mo-P2:185 ENOS- AND INOS-DERIVED NITRIC OXIDE
REGULATES IN VIVO OXYGEN CONSUMPTION IN
THE POSTISCHEMIC MYOCARDIUM

G. He, X. Zhao, Y. Chen, J.L. Zweier. The Ohio State University, Columbus,
USA

Objective: NO production has been shown to regulate mitochondrial O2
consumption in vitro. We determine if NO production by eNOS and iNOS
regulates in vivo myocardial O2 consumption.

Methods: Myocardial tissue pO2 was monitored by EPR oximetry in WT,
L-NAME treated and eNOS-/- mice subjected to 30 min regional ischemia
followed by 60 min and 35 days of reperfusion.

Results: Myocardial tissue pO2 increased significantly after reperfusion
in all groups. However, pO2 in L-NAME and eNOS-/- mice was lower than
in WT. The reperfusion-induced hyperoxygenation lasted for 30 days with
lower pO2 in eNOS-/- mice compared to WT. At 60 min of reperfusion, there
was no alteration in cytochrome c oxidase (CcO) activity. However, CcO
mRNA expression was up-regulated in WT. NADH dehydrogenase (NADH-
DH) activity was reduced in WT compared to L-NAME and eNOS-/- mice
with no difference in NADH-DH mRNA expression. At 48 h of reperfusion,
expressions of iNOS mRNA, protein, and production of peroxynitrite were
lower in eNOS-/- mice than in WT. The protein levels of CcO and NADH-DH
were not affected, however the activity of CcO and NADH-DH were decreased
in WT. The infarct size was found lower in eNOS-/- mice than in WT at 48 h
of reperfusion.

Conclusions: Thus in vivo, eNOS- and iNOS-derived NO suppressed O2
consumption in the postischemic myocardium through regulation of CcO and
NADH-DH on mitochondrial respiration. The results suggest that deficiency
of eNOS exerted a beneficial effect on postischemic myocardium mediated by
limited generation of NO from the less expressed iNOS.
Funding: NIH 1R01HL081630-01 and AHA 0435299N.

Mo-P2:186 ROLES OF BILIRUBIN/BILIRUBIN OXIDATIVE
METABOLITES PATHWAY IN ACUTE MYOCARDIAL
INFARCTION

K. Ishikawa1, H. Kunii1, T. Yamaguchi2 , Y. Maruyama1. 1Fukushima
Medical University, Fukushima, Japan; 2Tokyo Medical And Dental
University, Tokyo, Japan

Objectives: Bilirubin, known as a waste product after heme degradation, has
been recently shown to exhibit antioxidative properties. We examined the roles
of bilirubin and its oxidative metabolites biopyrrins in the patients with acute
myocardial infarction (AMI).

Methods: One hundred thirteen patients hospitalized for AMI were ana-
lyzed. Levels of serum bilirubin, plasma and urinary biopyrrins were measured.
Relationships between bilirubin/biopyrrins and cardiac performance were an-
alyzed. Immunohistochemical analyses were performed with the specimens
from the autopsied patients.

Results: The levels of serum bilirubin, plasma and urinary biopyrrins were
significantly elevated within 24 hr, formed a peak on the day 3 and decreased
by the day 14. The maximum levels of plasma and urinary biopyrrins were
significantly higher in death cases. The degrees of biopyrrins were also higher
in the patients with impaired left ventricular function. Immunohistochemical
analyses revealed that abundant expressions of HO-1 and biopyrrins in the
myocardium of the patient with AMI whereas there were little expression
from non-cardiac death. Renal tubular cells, aortic endothelium, pulmonary
epithelium and macrophages also exhibited immunoreactivitve HO-1 and
biopyrrins.

Conclusion: Bilirubin and its oxidative metabolites biopyrrins were ele-
vated in the patients with AMI and associated with acute phase mortality and
morbidity. Activation of HO-1, an intrinsic defense system, seems to involve
in the activation of bilirubin/biopyrrins pathway.
Funding: Grant-in-aid 16590703 from the Ministry of Education, Science and
Culture of Japan.

Mo-P2:187 LAMINAR SHEAR STRESS SUPPRESSES THE
FIBRINOLYTIC CAPACITY IN CULTURED
VASCULAR ENDOTHELIAL CELLS

E. Ulfhammer, N. Bergh, L. Karlsson, M. Andersson, S. Jern. Clin. Exp. Res.
Lab., Sahlgrenska University Hospital/östra, Göteborg University, Göteborg,
Sweden

Objective: Steady laminar shear stress is considered to be atheroprotective
and to stimulate expression of the fibrinolytic key enzyme tissue-plasminogen
activator (t-PA). This study aims at further examining how laminar shear stress
of different magnitudes affects gene expression of t-PA and its main inhibitor
PAI-1.

Methods: Cultured human umbilical vein endothelial cells and human
aortic endothelial cells were shear stress stimulated (2 or 25 dyn/cm2) or kept
static for 24 h in two different experimental perfusion systems. One of the
systems employs the Streamer shear stress device (Flexercell) while the other
is a novel computerized system developed at our laboratory. Effects on the
gene expression of t-PA, PAI-1 and VCAM-1 were evaluated using real-time
RT-PCR.

Results: Both perfusion systems and both studied cell-types delivered
almost identical shear stress responses on t-PA and VCAM-1. t-PA gene
expression was suppressed by both low and high shear stress, with a more
pronounced reduction by high shear (-50%). After an initial induction (6 h),
shear stress was observed to repress VCAM-1 mRNA expression. Compared
to high shear, VCAM-1 expression in low sheared cells was constantly higher.
Only shear stimulations in the Streamer system affected the gene expression
of PAI-1, resulting in a 3-fold induction with both magnitudes of shear stress.

Conclusions: By using two different experimental models for shear stress
stimulation of cultured vascular endothelial cells, we hereby provide evidence
for an anti-fibrinolytic effect of laminar shear stress.
Funding: Swedish Research Council, Swedish Heart-Lung Foundation.

Mo-P2:188 INVOLVEMENT OF RAF/ERK PATHWAY IN
PRODUCTION OF PLASMINOGEN ACTIVATOR
INHIBITOR-1 IN VASCULAR ENDOTHELIAL CELLS
INDUCED BY OXIDIZED OR GLYCATED LDL

G. Sangle, F. Zhu, S. Ren, G. Shen. University of Manitoba, Winnipeg,
Canada

Plasminogen activator inhibitor (PAI)-1 is the major physiological inhibitor for
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fibrinolysis. Increased levels of PAI-1 in plasma are associated with patients
with coronary artery disease or diabetes. Oxidation or glycation enhances the
expression and release of PAI-1 from vascular endothelial cells (EC) induced
by low density lipoprotein (LDL). Previous study in our laboratory demon-
strated that the activation of protein kinase C (PKC)-beta involved in LDL
and oxidized LDL (oxLDL) induced PAI-1 overproduction in EC. The present
study investigated the involvement of Raf-1 and ERK pathway in oxLDL
and glycated LDL (gly-LDL) induced PAI-1 production in EC. Incubation
with LDL, oxLDL or gly-LDL increased the phosphorylation of Raf-1 and
ERK in EC. OxLDL and gly-LDL induced greater activation of Raf-1 and
ERK in EC compared to unmodified LDL. Treatment with PD98509, an ERK
inhibitor, blocked the phosphorylation of ERK and PAI-1 overproduction
induced by LDL or its modified forms. Treatment with 379196, a PKC-beta
inhibitor, blocked oxLDL- or gly-LDL-induced ERK phosphorylation and
PAI-1 production in EC. The results suggest that the activation of Raf-1 and
ERK may be implicated in oxLDL or gly-LDL induced production of PAI-1 in
EC. PKC-beta activation possibly locates at the upstream of the MAP kinase
pathway involved in oxLDL or gly-LDL induced PAI-1 overproduction in EC.
Selective inhibition of PKC-beta may prevent oxLDL or gly-LDL-induced
PAI-1 production from vascular EC.

Mo-P2:189 OXIDIZED LDL INCREASED THE EXPRESSION OF
HEAT SHOCK FACTOR-1 IN VASCULAR
ENDOTHELIAL CELLS AND ITS RELATIONSHIP
WITH PLASMINOGEN ACTIVATOR INHIBITOR-1

G. Shen, R. Zhao. University of Manitona, Winnipeg, Canada

Oxidized low density lipoprotein (oxLDL) plays a critical role in atheroge-
nesis. Elevated levels of oxLDL were detected in patients with coronary heart
disease. Plasminogen activator inhibitor-1 (PAI-1) is the major physiological
inhibitor of fibrinolysis, which regulates the clearance of fibrin clots in vascu-
lature and the remodeling extracellular matrix. Previous studies by our group
and other demonstrated that oxLDL is a strong agonist for the expression of
PAI-1 in vascular endothelial cells (EC). Heat shock proteins (Hsp) are a fam-
ily of proteins induced by heat shock or many other stresses. The transcription
of Hsp is mediated by heat shock factor (HSF). Increased expression of Hsp
and HSF-1 were increased in atherosclerotic and other inflammatory lesions.
Previous studies found that oxLDL increased the expression of Hsp-70 in vas-
cular EC. The present study demonstrated that copper-ion oxidation enhanced
the effect of LDL on the expression of HSF1 and Hsp70 in cultured human um-
bilical vein EC. OxLDL, but not LDL, induced nuclear translocation of Hsp-70
protein in EC. Gene silence of HSF1 using small interference RNA against
HSF1 mRNA inhibited the expression of HSF1 and PAI-1 in EC induced by
oxLDL or LDL at mRNA and protein levels. The results of the present study
suggest that LDL, particularly its oxidized form, stimulated the expression of
HSF1, in addition to Hsp-70, in human vascular EC. HSF1 may be involved
in the expression of PAI-1 in EC induced by oxLDL or LDL. The present
study provides a novel link between oxLDL, stress response and fibrinolysis.

Mo-P2:190 THE HUMAN AORTA
ENDOTHELIOPATHY:ULTRASTRUCTURAL STUDY
IN PATIENTS TREARED WITH BPAC

G. Martines1, L. Stellin2 , C. Zuch2, G.P. Esposito2, M. Scorsin2,
P. Boldrini3 , M.R. Bovolenta3 , A. Aleotti3 . 1Department of Medical
Therapy,University’G. D’Annunzio’, Chieti-Pescara, Italy; 2Department of
Cardiovascular Surgery,’Citta’ di Lecce’Hospital- Group’Villa Maria’, Lecce,
Italy; 3Center of Electron Microscopy,University of Ferrara, Ferrara, Italy

The ultrastructural research has emphasized the physiopathology of experi-
mental and human atherogenesis.

The ultrastructural study has been carried out on human aorta intraoperatory
biopsies of patients subjected to triple by-pass.

The endotheliopathy initially shows a thin endothelial lamina delimited by
a layer of macrophages drawing also residual parietal cells and burst out in the
lumen.

We have often observed activate platelets trapped in the beneath endothelial
area.

In the following phase the endothelial lamina stand reciprocally attempting
to restore a continuity.

In the further phase we can observe the detaching-rupture of the en-
dothelial cytoplasmus from their anchorage,it remarks numerous platelets.The
platelets,cellular material and macrophagic residual migration toward the
lesion is the initial stage of microthrombosis.

This thrombogenetic phase shows the precariousness of the endothelial
wall which promptly responds with a metabolic code of defence.

The resuls of this study point out the infinite morpho-functional andd
morpho-structural variations of the endotheliopathy,explain the molecular
biology data and confirm that the compensation mechanism (fluidity, emorhe-
ology, etc) permit long survival also in patients with dramatically injured aorta.
References
[1] Aleotti A., Boldrini P., Bovolenta M.R., Cervellati F. and Martines G.

“The evolution of the atheromatous plaque:ultrastructural evidence”. J.
Submicrosc. Cytol. Pathol., 37(1),53-57,2005.

[2] Taddei S., Grassi G. “Reconsidering the treatment of patients with
coronary artery disease”. High Blood press Cardiovasc. Prev. 2005;12(2).

Mo-P2:191 PROTEOME OF ENDOTHELIAL CELL-DERIVED
PROCOAGULANT MICROPARTICLES

M. Brioschi1,2, R. Wait3, L. Mussoni2, E. Tremoli1,2, C. Banfi1,2. 1Monzino
Cardiologic Center, Milan, Italy; 2Department of Pharmacological Sciences,
University of Milan, Milan, Italy; 3Imperial College, London, United
Kingdom

Objective: Microparticles are small membrane vesicles that are released
from cells upon activation or during apoptosis. Cellular microparticles in
body fluids constitute a heterogeneous population, differing in cellular origin,
numbers, size, antigenic composition and functional properties. Microparticles
support coagulation by exposure of tissue factor, the initiator of coagulation
in vivo. Moreover, microparticles may transfer bioactive molecules to other
cell, thereby stimulating them to produce cytokines, cell-adhesion molecules,
growth factors and tissue factor, and modulate endothelial functions. However,
a comprehensive characterization of the antigenic composition of MP have
been poorly defined.

Methods: This study describes the protein composition of endothelial
cell-derived microparticles (EMPs) using a proteomic approach.

Results: Mass spectrometric analysis indicated the presence of newly de-
scribed protein such as metabolic enzymes, proteins involved in adhesion and
fusion processes, members of protein folding event, cytoskeleton associated
proteins and nucleosome.

Conclusion: Circulating EMPs behave as an actual storage pool, able to
disseminate blood-borne TF activity and other bioactive effectors, as con-
firmed by our experiments showing an increased procoagulant activity of
endothelial cells exposed to EMPs.

Mo-P2:192 POLYCYTHEMIA VERA AND ENDOTHELIAL
DYSFUNCTION: ROLE OF CD40 LIGAND

G. Lessiani1, A. Falco1, A. Dragani2, G. Fioritoni2, G. La Barba1,
F. Fioritoni2, N. Michetti1 , A. Recchiuti1 , G. Davi’1. 1G. d’Annunzio
University Foundation, Chieti, Italy; 2Spirito Santo Civil Hospital, Pescara,
Italy

Objective: Polycythemia vera (PV) is characterized by a high incidence of
thrombotic complications. We tested the hypothesis of an up-regulation of the
CD40-CD40L system in PV, potentially associated with a state of endothelial
dysfunction.

Methods: We evaluated plasma levels of sCD40L in 30 polycythemic pa-
tients in antiplatelet prophylaxis with low-dose aspirin and 30 controls. In 15
patients and 15 controls, we also determined endothelial function by assessing
brachial artery flow-induced vasodilatation (FMD), endothelium-dependent
and mediated by nitric oxide release, and endothelial-independent vasomotion
in response to nitroglycerin (NMD).

Results: PV patients showed plasma levels of sCD40L significantly higher
than controls (2.7±0.3 vs 1.0±0.1 ng/mL, P=0.0005). FMD was impaired in
polycythemic patients (6.7±2.3 vs 11.1±1.4%, P=0.05), with normal NMD
responses, indicating that the depression of FMD was related to decreased
endothelial nitric oxide production.

Conclusions: Our results, documenting a state of endothelial dysfunction,
associated with an up-regulation of the CD40-CD40L system, suggest that the
latter may play a key role in determining the increased atherothrombotic risk
observed in PV, possibly related to a down-regulation of nitric oxide produc-
tion. The presence of increased sCD40L levels and endothelial dysfunction
despite aspirin treatment could represent a potential atherothrombotic mech-
anism not influenced by aspirin, thus suggesting more aggressive therapeutic
strategies in this subset of patients.
Funding: This research was supported by EC FP6 funding (LSHM-CT-2004-
0050333).
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Mo-P2:193 VALIDITY OF PLASMA FIBRINOGEN, D-DIMER
AND VON WILLEBRAND FACTOR AS MARKERS OF
CARDIOVASCULAR MORBIDITY IN PATIENTS ON
CHRONIC HAEMODIALYSIS

D. Kirmizis1, A. Tsiandoulas1, M. Pangalou2, E. Koutoupa3, P. Rozi3,
M. Protopappa2 , K. Barboutis1 . 1Department of Nephrology, Serres General
Hospital, Serres, Greece; 2Laboratory of Haematology, Serres General
Hospital, Serres, Greece; 3Laboratory of Biochemistry, Serres General
Hospital, Serres, Greece

Objective: We designed the present case-control study in order to examine the
validity of plasma fibrinogen, D-dimer and von Willebrand factor (vWf) levels
as markers of cardiovascular morbidity. in end-stage renal disease patients on
chronic haemodialysis (HD).

Methods: Twenty-five HD patients (18 males, mean age 63, range 52-69
years) with prevalent cardiovascular disease (CVD) and 50 HD patients (35
males, mean age 62, range 40-77 years) with non evident cardiovascular
disease history were studied.

Results: Patients with CVD had significantly higher concentrations of
plasma fibrinogen, D-dimer, vWf, compared to patients without incident
CVD. All three parameters studied were correlated positively with cardiovas-
cular morbidity, i.e. fibrinogen (r=0.378, P<0.001), logDD (r=0.70, P<0.001),
vWf (r=0.214, P<0.001) and logCRP (r=0.704, P<0.001). Among them, D-
dimer exhibited the characteristics most coherent to CVD. The age- and sex-
adjusted OR of D-dimer for the presence of CVD was 2.0, which did not
change appreciably when adjustments for several pathophysiological clusters
of variables were carried out, except for a marginal reduction of OR when
adjustment for markers of inflammations was done.

Conclusions: Among the coagulation molecules studied, plasma D-dimer
levels exhibited the characteristics most coherent with associated CVD and
were found to be strongly and independently associated with the incidence of
CVD in HD patients.
Funding: Any funding sources of commercial nature is disclosed.

Mo-P2:194 LEVELS AND 1040C/T POLYMORPHISM OF THE
THROMBIN ACTIVATABLE FIBRINOLYSIS
INHIBITOR (TAFI) IN YOUNG SURVIVORS OF
MYOCARDIAL INFARCTION (MI)

E. Zorio1, R. Castelló2 , L. Ramón2, J. Rueda1, C.I. Chamorro1,
L. Almenar1, M. Palencia1 , A. Salvador1 , A. Estellés2, F. España2.
1Hospital Universitario la Fe. Department of Cardiology, Valencia, Spain;
2Hospital Universitario la Fe. Research Center, Valencia, Spain

Objective: The Ile/Ile variant of the 1040C/T polymorphism of the TAFI gene
has a longer half-life and higher antifibrinolytic activity. We analysed whether
differences in 1040C/T genotypes distribution may explain the observed
differences in TAFI levels between MI patients and controls.

Methods: We analysed the levels of TAFI antigen (ag) and activity (act),
and the 1040C/T polymorphism, in 199 young survivors of MI and in 199
controls.

Results: There were no significant differences in the distribution of the
three variants (Thr/Thr, Thr/Ile and Ile/Ile) between patients and controls
(p=0.830). TAFIact levels (p<0.001) and TAFIact/ag ratio (p<0.001) were
higher in patients than in controls, whereas TAFIag levels were similar in
both groups (p=0.440). TAFIag correlated with the 1040C/T polymorphism
(TAFIag levels in Thr/Thr>Thr/Ile>Ile/Ile, p<0.001) in both groups. Patients
showed a reduction in global fibrinolytic activity (p<0.001) and an increase in
plasminogen activator inhibitor-1 (PAI-1) levels (p<0.001), as well as reduced
levels of circulating activated protein C (p<0.001). TAFIact levels correlated
with PAI-1 levels (r=0.288, p=0.015).

Conclusions: These data suggest that the hypofibrinolysis observed in MI
patients is due both to an increase in both PAI-1 and TAFIact levels. The
increase in TAFIact observed in MI patients is not due to an increase in the
Ile/Ile variant frequency. It may be due to an increase in TAFI stability related
to a multifactorial hypofibrinolytic function.
Funding: Fundación Hospital La Fe; Generalitat Valenciana, Grupos 03/010;
FIS PI050799 and PI050844; Fundación Mutua Madrileña.

Mo-P2:195 ROLE OF HEMOSTATIC GENE POLYMORPHISMS
IN THE EARLY DEVELOPMENT OF CORONARY
ARTERY DISEASE

E.Y. Andreenko1, A.N. Meshkov2, A.V. Balatsky1, P.I. Makarevich1 ,
M.R. Lalayanc1, P.P. Malyshev2, V.N. Bochkov1 , L.M. Samohodskaya1,
V.A. Tkachuk1. 1Faculty of Basic Medicine, Moscow State University,
Moscow, Russia; 2Institute of Clinical Cardiology, Russian Cardiology
Research Center, Moscow, Russia

Objective: There is considerable controversy regarding the clinical role of
the SNPs of GPIIIa PLA1/A2, GPIa C807T, factors XIII Val34Leu and VII
R353Q, PAI-1 4G/5G genes as risk factors of coronary artery disease (CAD).
The aim was to investigate the distribution of these polymorphisms in Russian
population and association with early development of CAD.

Methods: The study was performed in 180 male patients younger than 55
years old with confirmed CAD and normal levels of cholesterol, glucose and
BMI. The control group consisted of 400 individuals of Russian population.

Results: The genotype distribution of the GPIIIa PL(A) polymorphism in
Russian population was PLA1/A1-72,9%%, PLA1/A2-25,5% and PLA2/A2-
1,6%. It didn’t differ from the genotype distribution in patients with CAD.
There was an association between patients homozygous for the PlA2 allele and
myocardial infarction (OR 3,1; p=0,06). The prevalence of the homozygous
T/T genotype of GPIa was 3 times higher among patients with CAD than
among controls (12,1% vs 4,1%, p=0,04). No evidence of an association
between FXIII Val34Leu polymorphism with CAD was found. The prevalence
of factor VII Q allele was 4 times lower in patients with CAD and normal
level of triglycerides than among controls (13,4% vs 3,3%, p=0,04). We found
a strong association between the 4G/4G genotype of PAI-1 and CAD (OR
1,44; p=0,008).

Conclusions: Our findings suggest that polymorphisms of GPIIIa Pl(A),
GPIa C807T and PAI-1 4G/5G should be added to the list of genetic risk
factors for screening of early CAD and MI in Russian population.
Funding: RFBR grant #05-04-49762-a, FACIE #5356.

Mo-P2:196 A GENOME SCAN FOR SUBCLINICAL
CARDIOVASCULAR DISEASE IN THE DIABETES
HEART STUDY

D.W. Bowden, A.B. Lehtinen, J.T. Ziegler, D. Herrington, L.E. Wagenknecht,
S.S. Rich, B.I. Freedman, J.J. Carr, C.D. Langefeld. Wake Forest University
School of Medicine, Winston-Salem, USA

Objective: Cardiovascular disease is a major source of morbidity and mortal-
ity in type diabetes (T2DM). The relationship between CVD and T2DM is
not well understood, but it is likely influenced by genetic factors. This study
is designed to located and identify CVD genes in diabetes families.

Methods: A 6.7 cM genome scan was completed in 977 Caucasian sub-
jects from 358 pedigrees (575 T2DM relative pairs). Nonparametric QTL
linkage analysis (variance components) was performed using four measures of
subclinical CVD: Intima-media thickness (IMT: measured by high-resolution
B-mode carotid ultrasonography), and coronary (CorCP), carotid (CarCP) and
aortic AorCP) calcified plaque (imaged with helical CT).

Results: The strongest evidence for linkage was observed with CarCP
and chr. 16p13. In all subjects the LOD score was 2.16, but increased to
LOD=3.82 at 9cM when limited to T2DM-affecteds. Bivariate QTL analysis
mapped CarCPxIMT to 16p also (LOD=3.25 at 10cM) in subjects with T2DM
and CorCPxCarCP to 16p (LOD=3.45 at 11cM) suggesting the 16p locus
contributes to vascular calcification and carotid atherosclerosis also. CorCP,
AorCP, and IMT independently show modest evidence of linkage to 16p locus
also (CorCP LOD= 0.87; AorCP LOD=1.15; IMT LOD=0.68). Suggestive
evidence of linkage was observed with CorCP (chr. 15; LOD=2.17 at 122 cM)
and IMT (chr. 13, LOD=2.16 at 72cM).

Conclusions: These results suggest a gene or genes for vascular calcifi-
cation/carotid atherosclerosis reside in 16p and at other genomic loci. The
expression of the 16p locus may be amplified in the presence of diabetes.
Funding: Supported NIH R01-HL67348
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Mo-P2:198 EFFECT OF SR-BI DEFICIENCY ON PLATELET
AGGREGATION AND SUSCEPTIBILITY TO
THROMBOSIS

I. Meurs1, S.J. Korporaal2, A. Hauer1, J.W. Akkerman2, J. Kuiper1, T.J. Van
Berkel1 , M. Van Eck1. 1Biopharmaceutics, LACDR, Leiden, The
Netherlands; 2Haematology, UMC Utrecht, Utrecht, The Netherlands

Objective: Scavenger receptor class B, type I (SR-BI) is a cell surface receptor
that promotes the selective uptake of cholesteryl esters from HDL in the liver.
On an apoE knockout background, SR-BI deficiency leads to premature death
as a result of early onset of occlusive atherothrombotic disease. Interestingly,
SR-BI is also expressed on platelets. The aim of this study was to investigate
the role of SR-BI in platelet aggregation and thrombosis.

Methods & Results: To study the effect of SR-BI deficiency on the suscep-
tibility to arterial thrombosis the FeCl3 acute injury model was used. Wildtype
mice developed total arterial occlusion after 24±2 min. In SR-BI deficient
mice, however, the time to total arterial occlusion was reduced 2-fold to only
13±1 min (p<0.001). Hematological analysis showed that platelets, isolated
from SR-BI deficient mice were abnormally large (5.2±0.1 fl as compared
to 4.4±0.1 fl for wildtype mice, p<0.0001). Surprisingly, aggregation of
platelets isolated from SR-BI deficient mice was inhibited in response to ADP,
thrombin, and PMA as compared to platelets from wildtype mice. Plasma
alpha-tocopherol levels were increased ∼2-fold in absence of SR-BI, which
might inhibit platelet aggregation directly or indirectly by the release of nitric
oxide.

Conclusions: In conclusion, SR-BI is not only essential for HDL choles-
terol homeostasis and atherosclerosis susceptibility, but also for maintaining
normal platelet aggregation and prevention of thrombosis.
Funding: This study was supported by the Netherlands Organisation for
Scientific Research (grant 917.66.301).

Mo-P2:199 INDIUM-111 OXINE PLATELETS SURVIVAL IN
PATIENTS SUFFERING OF CARDIAC AND
CEREBRAL ARTERIOSCLEROSIS

A. Indovina, G. Avellone, V. Di Garbo, D. Campisi. University of Palermo,
Palermo, Italy

Objectives: The study was performed to assess if the cardiac arteriosclerosis
alone or the cerebral arteriosclerosis alone or together affect the platelet
survival measured by mean the radioisotope method.

Methods: 20 patients 6 suffering of coronary heart disease, 8 suffering of
stroke and 6 suffering of cardiac and cerebral arteriosclerosis were submitted
to the measure of the platelet survival by mean of autologous platelet labelled
with Indium111-oxine.

Results: The platelet survival was statistically reduced more in the stroke
patients than in the coronary heart disease patients and the sum of the disease
doesn’t affects more the survival. A correlation was also found between the
platelet half-life and the time elapsed since the pathological event.

Conclusions: It is well known that habits as tobacco alcohol shorten
the platelet survival and it is confirmed that in the arteriosclerosis disease
pathological events the platelet survival shorten.

Mo-P2:200 C-REACTIVE PROTEIN ENHANCES SHEAR
STRESS-DEPENDENT PLATELET ADHESION

A.J. Flammer1, N. Amacker1, L.E. Spieker1, J.J. Badimon2, B. Sasse3,
F. Ruschitzka1 , I. Sudano1, T.F. Luscher1, G. Noll1, R. Corti1. 1Department
of Cardiology, University Hospital, Zurich, Switzerland; 2Cardiovascular
Biology Research Lab, Z. and M. Wiener Institute, Mount Sinai School of
Medicine, New York, USA; 3Department of Pathology, University Hospital,
Zurich, Switzerland

Background: Platelets play a crucial role in the pathogenesis of atherothrom-
bosis. Inflammatory markers, C-reactive protein (CRP) in particular, predict
clinical events in patients with atherothrombotic vascular disease. The aim of
the present study was to investigate the biological effects of CRP on platelet
function using apheretic removal of CRP in patients with coronary artery
disease.

Methods: In patients with familiar hypercholesterolemia and coronary
artery disease, venous blood samples were obtained before and after heparin-
induced extracorporeal LDL cholesterol precipitation (HELP) apheresis.
Citrated whole blood (200 μl) was circulated in polystyrene wells at a shear
rate of 1875 s−1 for 2 minutes with a rotating teflon cone. Shear-stress depen-
dent platelet adhesion was measured before and after apheresis. Additionally,

platelet adhesion after apheresis was measured after incubation of citrated
whole blood with C-reactive protein (15 μg), fibrinogen (2 mg), or saline,
respectively.

Results: LDL apheresis significantly reduced LDL cholesterol, CRP, fib-
rinogen and von Willebrand factor. After LDL apheresis, shear-stress depen-
dent platelet adhesion was significantly reduced (from 5.0±0.7% to 2.4±0.3%,
P=0.04). Incubation of whole blood with CRP (5.8±0.2%, P=0.001), but not
with fibrinogen (2.4±0.2%, P=1.0), increased shear-stress dependent platelet
adhesion to pre-apheretic levels.

Conclusions: In patients with coronary artery disease, C-reactive protein
increases shear-stress dependent platelet adhesion. These findings may help to
delineate the prothrombotic role of CRP in atherothrombotic vascular disease.

Mo-P2:201 THE EXTRACELLULAR ION ENVIRONMENT
MODULATES PLATELET ADHESION AFTER
LYSOPHOSPHATIDIC ACID TREATMENT IN VITRO

A.C. Eriksson, U.K. Nilsson, P.A. Whiss. Department of Medicine and Care,
Division of Pharmacology, Faculty of Health Sciences, Linköping University,
Linköping, Sweden

Objectives: It is proposed that Mg2+ therapy might be anti-thrombotic and
limit injuries after myocardial infarction. However, results are contradictory.
Two platelet activators with potential importance for thrombus formation in
atherosclerosis are lysophosphatidic acid (LPA) and adrenaline. In this study
we investigated the in vitro effect of Mg2+, Ca2+ and citrate on platelet
adhesion induced by LPA and adrenaline.

Methods: Microplates were coated with albumin, collagen, fibrinogen or
fibronectin. LPA and/or adrenaline were added to wells together with MgCl2,
CaCl2 or citrate followed by addition of platelet rich plasma. Platelet adhesion
was detected enzymatically.

Results: LPA at 10 μM increased platelet adhesion to albumin but not to
other proteins. Adding 1 mM Mg2+, 1 mM Ca2+ or 5 mM citrate inhibited
LPA-induced adhesion. Adrenaline at 0.1 μM did not affect platelet adhesion
to albumin. However, adhesion was increased when combining adrenaline
with LPA and this effect was inhibited by Mg2+, Ca2+ and citrate.

Conclusions: We conclude that platelet adhesion to albumin induced by
LPA is dependent on the extracellular ion environment. It is known that albu-
min is incorporated in atherosclerotic plaques and that Mg2+ inhibits platelets.
However, this is the first report showing inhibition by Mg2+ on LPA-induced
platelet activation. Our results favour the view of Mg2+ as anti-thrombotic and
might in part explain the beneficial effects of Mg2+ therapy since LPA-induced
platelet activation is considered important in atherosclerosis.
Funding: The Cardiovascular Inflammation Research Centre at Linköping
University.

Mo-P2:202 THE MAJORITY OF PLASMINOGEN ACTIVATOR
INHIBITOR 1 IN PLATELETS IS FUNCTIONALLY
ACTIVE

H. Brogren, L. Karlsson, K. Wallmark, S. Jern. Clin. Exp. Res. Lab.,
Sahlgrenska University Hospital/östra, Gothenburg, Sweden

Objective: Most previous studies have shown that only 5-10% of PAI-1 in
platelets is active. Therefore, platelet PAI-1 has been considered unlikely to be
a major determinant of clot resistance to degradation. However, we recently
showed that there is a considerable de novo synthesis of PAI-1 in platelets
(Blood 2004;104:3943). Unexpectedly, a functional assay showed that the
newly synthesised PAI-1 was active for >24 hours. We now reinvestigated the
issue of active platelet PAI-1 using this functional approach.

Methods: Platelets from 13 subjects were prepared from ACD-blood by
repeated centrifugation.

Platelets were lysed in the presence of increasing concentrations of tissue
plasminogen activator (tPA). Lysates were analysed with western blotting
using monoclonal antibodies (mab) against

PAI-1 and tPA. Total platelet PAI-1 was determined by ELISA.
Results: Western blotting of lysates with PAI-1 mab showed both free

PAI-1 at 45 kDa and the 110 kDa complex with tPA. With increasing tPA
concentrations, the tPA-PAI-1 complex increased until a molar excess of
tPA was reached. Using tPA mab the same dose-dependent response of the
complex was observed. When the amount of tPA added to the lysate exceeded
predicted amount of active PAI-1, a 65 kDa band appeared representing free
tPA. Related to the amount of total PAI-1 antigen the amount of functionally
active PAI-1 exceeded 65% in all samples.

Conclusions: The majority of platelet PAI-1 is functionally active and can
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complex-bind tPA. This finding corroborates observations from some previous
studies of unexpectedly high proportions of active PAI-1 in platelets.

Mo-P2:203 ASPIRIN AND SALICYLATE PREVENT
POLYMORPHONUCLEAR LEUKOCYTE SURVIVAL
MEDIATED BY PLATELETS AND ACIDOSIS

E. Malaver1, S. Negrotto1, N. Pacienza1 , P. D’Atri1, R. Pozner1, P. Urdinez1,
R. Gomez2, M. Schattner1 . 1National Academy of Medicine, Buenos Aires,
Argentina; 2National University of la Plata, Buenos Aires, Argentina

Objectives: Previous works have demonstrated that platelets (PL) delay poly-
morphonuclear leukocyte (PMN) apoptosis. Considering that acidosis is a
feature of the inflammatory areas, we studied platelet-mediated antiapoptotic
effect on PMN cultured in acidic medium. We also examined wether NSAIDs
(non-steroidal anti-inflammatory drugs) interfere with platelet-mediated pre-
vention of apoptosis.

Methods: PMN were obtained from healthy donors and isolated by dextran
sedimenation. Platelet-rich plasma was prepared by centrifugation and plateles
were washed twice in PBS-prostacyclin-EDTA. PMN and platelets (PMN-PL
ratio 1:25) were resuspended in RPMI 1640 supplemented with 2% FBS.
Apoptosis was assessed after 18 h by fluorescence microscopy.

Results: Extracellular acidosis (pH 6.5) induced a significant inhibition
of PMN apoptosis (48 ±6 vs 68 ±4% apoptosis, p<0.05 n=10). After 36 h
culture prevention of PMN apoptosis mediated by either plateles or pH 6.5
was no longer observed (n=3). Pretreatment with aspirin (ASA, 2 mM) and
sodium salicylate (NaS, 2mM) at concentrations that per se have no effect on
PMN survival, reversed the antiapoptotic effect mediated by acidosis (64 ±5;
64 ±3 n=5) or platelets (59 ±9; 63±9). Indomethacin, a NSAID structurally
different from salicylates, had no effect on PMN apoptosis suggesting that
ciclooxygenase inhibition is not involved in salicylates action.

Conclusions: These results show that while platelets and extracelullar
acidosis synergize to delay PMN apoptosis, the anti-inflammatory ASA or
NaS abrogate these effects.
Funding: National Agency of Scientific and Technological Promotion.

Mo-P2:204 THE ROLE OF PLATELET ACTIVITY IN PATIENTS
WITH PATENT VERSUS OCCLUDED CORONARY
ARTERY BYPASS GRAFTS. PRAGUE-4 TRIAL
SUBANALYSIS

P. Osmancik1, F. Bednar2, H. Mocikova3 , P. Stros1, P. Widimsky1.
1Cardiocenter, Dept. of Cardiology, 3rd Medical School Charles University
And University Hosp. Kralovske Vinohrady, Prague, Czech Republic;
2Cardiocenter, Dept. of Cardiac Surgery, 3rd Medical School Charles
University and University Hosp. Kralovske Vinohrady, Prague, Czech
Republic; 3Dept. of Clinical Hematology, 3rd Medical School Charles
University and University Hosp. Kralovske Vinohrady, Prague, Czech
Republic

Objective: Platelets play a key role in atherosclerosis progression. We tested
the role of platelet activity in patients with graft closure one year after coronary
surgery.

Methods: Eighty patients with well postoperative outcome from Prague-4
trial were examined. Group A consisted of forty patients with the lowest
patency rate at one-year coronary angiogram (total graft count: 109, patency
rate: 37%), group B of forty controls (total graft count:97, patency rate 100%).
Both groups were similar with respect to age, gender, smoking status, diabetes,
hypertension, ejection fraction, medication and basal laboratory parameters.
Platelet activity was measured by membrane expression of antigens CD41
(part of GpIIb/IIIa integrin), CD42 (von Wilebrand factor receptor) and CD
62P (P-selectin) by flow cytometry. Platelet aggregability was measured by
ADP-aggregometry.

Results: Platelet membrane antigen expression of CD41, CD42b and
CD62P were similar in both groups (CD41:11.8+2.4(A) vs.12.3+2.3
(B),p=n.s.;CD42b:12.6+1,5(A) vs.12.7+1.9(B),p=n.s.;CD62P:1,5+1,7%(A)
vs.1.13+1.4%(B),p=n.s.(Wilcoxon test). Platelet aggregability was also similar
between both groups (52.1+15.6%(A) vs. 56.1+16.3%(B), p=n.s., Wilcoxon
test). Significant correlation was found between CD41, CD42b expression
and glycemia (r=0.6, p<0.001), CD62P and triglycerides (r=0.5, p<0.05,
Spearman test).

Conclusions: Although higher glycemia and lipid levels are associated
with higher platelet activity, higher platelet activity is not associated with
lower graft patency one year after coronary artery bypass surgery.
Funding: GAUK 106/2004/C, MSM0021620817

Mo-P2:205 PLATELET - VASCULAR WALL INTERACTION
REGULATE BY POLIPHENOLS AND ZINC IN
EXPERIMENTAL DIABETES MELLITUS

M. Badescu, M. Ciocoiu, D. Jitaru, D. Ungureanu, M. Chicu, C. Badescu.
University of Medicine and Pharmacy, Iasi, Romania

Objectives: Numerous hypotheses have been proposed to understand the
multifactorial pathogenesis of diabetic vascular disease. One of them is the
enhancing of oxidative stress that causes dysfunction of the endothelium and
activates blood platelets. We have studied the effect of zinc (Zn) and black
grapes seeds polyphenols (BGSP) in diabetic rats.

Methods: Zn and BGSP was administered by gavage (daily) for 12 weeks
to Wistar rats that have been rendered diabetic by a single iv injection of
streptozotocin (55 mg/kg). We studied glutathione peroxidase (GPx), catalase
(CAT) activity, the synthesis of glutathione (G-SH), malondialdehyde (MDA),
platelet activity and glycosilated hemoglobin (Hb A1c).

Results: Our results showed a decrease of CAT and GPx activity in the
diabetic rats. Administration of Zn or BGPS restored plasma antioxidant
capacities to a level not significantly different from that of non diabetic control
animals. The therapy with Zn remakes and even amplifies the activity of CAT.
GPx are less sensitive to Zn treatment. The platelet activity (investigated by
adhesion index) shows the benefic effects of Zn salts and BGPS on diabetic rats
platelets. The adhesion index was constantly correlated with oxidative stress
intensity and less correlated with hyperglycemia. Zn decreased glycosilated
hemoglobin (Hb A1c) levels in protected diabetic rats. Zn and BGPS both
reduce membrane lipid peroxidation.

Conclusions: The present data suggest a favorable effect of Zn and BGPS
in diminution of diabetic angiopathic risk. These observations raise new
concepts in the research of the development of vascular complications.

Mo-P2:206 MECHANISMS UNDERLYING PLATELET
DESENSITISATION TOWARDS NITRIC OXIDE

M. Grenegård, E. Lindström, A. Asplund-Persson, P. Gunnarsson.
Cardiovascular Inflammation Research Centre, Division of Pharmacology,
Linköping University, Linköping, Sweden

It is well known that vascular smooth muscle cells rapidly develop tolerance
to nitric oxide (NO), whereas the incidence of NO-resistant platelets is less
well understood. The aim of the present study was to elucidate molecular
mechanisms underlying platelet desensitisation to NO.

In the first approach, the duration of NO-induced inhibition of agonist-
induced rises in [Ca2+]i in fura-2-loaded human platelets was studied. We
found that the effect of unstable NO-donors, like S-nitrosothiols, quickly de-
clined with increasing time of drug exposure. On the other hand, the inhibition
produced by more stable NO sources was more long-lasting. Radiominnoassay
analyses of platelet cGMP content did not indicate for a connection between
NO-induced cGMP response and platelet desensitisation towards NO. More-
over, membrane permeable cGMP analogues inhibited Ca2+ responses in a
time-independent manner.

Western blot analyses revealed that the S-nitrosothiol SNAP produced
nitrosylation of platelet proteins (molecular weights around 80 and 100
kDa). Pre-incubation of platelets with drugs that protect against oxidation
of sulfhydryl groups (i.e. dithiothreitol (DTT) or acetylcystenie) normalised
platelet response to NO. Furthermore, the nitrosylating drug dephostatin
rapidly produced NO resistant platelets, and this effect was also reversed by
adding DTT.

In conclusion, the results show that platelet desensitisation to NO is a very
rapid process in vitro and related to the degree of NO release from drugs. The
tolerance of platelets to NO involves protein nitrosylation, but not cGMP and
cGMP-dependent protein phosphorylation.

Mo-P2:207 EFFECT OF ASPIRIN IN CANCER PATIENTS WITH
ACUTE MYOCARDIAL INFARCTION: INFLUENCE
OF THROMBOCYTOPENIA

D.J. Lenihan1, M.G. Sarkiss2, C. Warneke3, G.H. Botz2, J.B. Durand1.
1Dept. of Cardiology, UT MD Anderson Cancer Center, Houston, USA;
2Dept. of Anesthesiology and Critical Care, UT MD Anderson Cancer Center,
Houston, USA; 3Dept. of Biostatistics, UT MD Anderson Cancer Center,
Houston, USA

Objectives: There is little known about the outcomes of cancer patients who
present with acute myocardial infarction (AMI). Further, those who present
initially with thrombocytopenia (Low PLT<100,000) present a major thera-

XIV International Symposium on Atherosclerosis, Rome, Italy, June 18–22, 2006



Monday, June 19, 2006: Poster Session
92 P2 Pathophysiology of thrombosis

peutic challenge due to bleeding risk. Thus, we present the effect of aspirin
(ASA) on outcomes of consecutive cancer patients with AMI, including those
with Low PLT.

Methods: 70 patients with cancer (54 with solid tumors and 16 hema-
tologic) were identified by cardiac enzymes (troponin I), electrocardiogram,
and chest symptoms as having AMI. Demographics, laboratory, therapy with
ASA, bleeding complications, and death within 7 days were detailed.

Results: 43 patients (61%) had a normal (NL) PLT count while 27(39%)
had Low PLT; there was no significant difference in demographics between
the groups. Of those with NL PLT, 33/43(77%) survived >7 days, but only
10/27(37%) of those with Low PLT survived (p<.001). ASA had a pro-
nounced effect in both groups. In the NL PLT group, 28/32(88%) on ASA
survived while only 5/11(45%) not on ASA survived (p<.01). In the Low PLT
group, 9/10(90%) on ASA survived compared to only 1/17(6%) not on ASA
(p<.0001). In a multivariate model, only ASA use was associated with survival
(p<.0001). There was no significant increase in bleeding complications in
those who were on ASA vs. those not on ASA in either the NL PLT or Low
PLT groups.

Conclusion: In cancer patients with AMI, the mortality is very high at 7
days. ASA therapy has a profound effect and appears to have no significant
increase in bleeding complications even in those with Low PLT.
Funding: None

Mo-P2:208 DOES THE MEASUREMENT OF MEAN PLATELET
VOLUME PROVIDE ADDITIONAL INFORMATION
IN ACUTE CORONARY SYNDROMES?

S. Acikel, A. Yildirir, A. Aydinalp, O. Eldem, U. Bal, G. Kaynar,
K. Demirtas, B. Ozin, H. Muderrisoglu. Baskent University Faculty of
Medicine, Department of Cardiology, Ankara, Turkey

Background: Platelets play an important role in the pathogenesis of acute
coronary syndromes (ACS). Clinical studies demonstrated that platelet size
may correlate with platelet function. Large platelets contain more protrom-
botic factors than platelets of normal size. Platelet size, measured as mean
platelet volume (MPV), has been recognized as an independent risk factor for
myocardial infarction. In this study we aimed to assess the clinical significance
of MPV in patients with ACS.

Methods: Sixty seven patients hospitalized with the diagnosis ACS were
included in the study. Blood samples were drawn for the MPV measurement
before any antiplatelet or anticoagulant therapy. A high MPV was defined
as a value >10.2 fl. Platelet function was measured as closure time with the
Platelet Function Analyzer-100.

Results: The mean age of the study population was 67±11 years; 27 (40%)
were females, 51 (76.1%) were dyslipidemic, and 30 (44.8%) were diabetic.
Baseline clinical characteristics of patients with high and low MPV were
similar. High MPV was noted in 16 (23.9%) patients. Patients with high MPV
had significantly shorter closure time (182±92 vs 242±81, p=0,015), more
episodes of angina (93% vs 60%, p=0.014), higher CK-MB levels within 24
hours (64,1±60,5 vs 32,3±22,4, p=0.028), had tendency of higher prevalance
of anterior ischemia (67% vs 32%, p=0.09) and ST segment deviation (81%
vs 53%, p=0.078).

Conclusion: High MPV may be a predictor of increased risk in ACS.
Therefore, measuring of MPV may have therapeutic implications in these
patients. Large-scale trials are needed to clarify this issue.

Mo-P2:209 TISSUE FACTOR INDUCTION BY
PROTEASE-ACTIVATED RECEPTOR-1 REQUIRES
INTACT CAVEOLIN-ENRICHED MEMBRANE
MICRODOMAINS IN HUMAN ENDOTHELIAL
CELLS

C. Banfi1,2, M. Brioschi1,2 , S. Barcella2 , M. Bailo1,2 , E. Tremoli1,2 ,
A. Parolari1 , P. Biglioli1 , L. Mussoni2. 1Monzino Cardiologic Center, Milan,
Italy; 2Dept. of Pharmacological Sciences, University of Milan, Milan, Italy

Objective: Protease-activated receptors (PARs) comprise a family of G-
protein coupled receptors with a unique proteolytic activation mechanism.
PARs have been liked to the regulation of a broad range of cellular function and
play an important role in pathogenesis of disorders characterized by chronic
inflammation or smoldering activation of the coagulation cascade. Signaling
through PAR1 and PAR2 shifts the endothelium toward a prothrombotic
phenotype, exacerbating the initiating pathophysiological condition. However,
there are still considerable gaps in our knowledge of the mechanisms involved
in the regulation of tissue factor induced by PARs in endothelial cells.

Results: Here we show that PAR1, but not PAR2, is present in en-
dothelial caveolin-enriched membrane microdomains, where is associated to
caveolin-1, and that the integrity of these structures is important for accu-
rate PAR1-induced signaling leading to TF induction. Cholesterol depletion
of HUVEC by cholesterol sequestring agents induced the relocalization of
PAR1 to high-density membranes, and the impairment of TF induction, with-
out affecting PAR2-mediated procoagulant effect. In addition, the caveolin
scaffolding domain inhibits TF activity induced by PAR1.

Conclusion: The inadequate localization of the PAR1 and its signaling
machinery outside of caveolin-enriched membrane microdomain can prevent
proper continuation of the signal leading to TF induction in endothelial cells.
Funding: study supported by Research Grant CARIPLO GRANT 2004

Mo-P2:210 PAR-1 AND PAR-2 ACTIVATION MEDIATES TISSUE
FACTOR INDUCTION IN ENDOTHELIAL CELLS
THROUGH A REDOX-SENSITIVE SIGNALING
PATHWAY

C. Banfi1, M. Brioschi1, S.S. Barbieri2 , S. Eligini2, S. Barcella2 ,
E. Tremoli1,2, S. Colli2, L. Mussoni2. 1Centro Cardiologico Monzino,
University of Milan, Milan, Italy; 2Dept. Pharmacol. Sci., University of
Milan, Milan, Italy

Objective: To elucidate the mechanisms whereby activation of protease-
activated receptor 1 and 2 (PAR1 and PAR2) stimulates tissue factor (TF)
induction in human endothelial cells (HUVEC).

Methods: TF was evaluated as procoagulant activity in HUVEC lysates.
PAR1, PAR2 and TF mRNA levels were determined by RT-PCR. Intracellular
reactive oxygen species (ROS) generation was detected by flow cytometry.
Tyrosine phosphorylation, MAPK activation, and Cox-2 and eNOS protein
levels was assessed by Western analysis.

Results: HUVEC express both PAR1 and PAR2 mRNA. Receptor occu-
pancy by PAR1 and PAR2 agonist peptides resulted in TF expression and ROS
overproduction. Increased TF activity was prevented by antioxidants through
a mechanism that involves tyrosine phosphorylation. In addition, TF induction
by both PAR1 and PAR2 agonists is mediated by ERK1/2, p38 MAPK and
PI-3K activation. PAR1 and PAR2 agonists also up-regulated eNOS and
Cox-2 enzymes, whose metabolites do not participate in PAR-induced TF
expression. A divergency in the signaling pathway downstream PAR1 and
PAR2 was found in the coupling of PAR activation to the G protein subunit
Galphai/o.

Conclusions: Results from this study entail common and divergent signal-
ing pathways emanating from PAR1 and PAR2 engagement that leads to TF
induction and underline that PAR1 and PAR2 receptor occupancy is coupled
to an immediate procoagulant response by endothelial cells.
Funding: Grants from the Italian Ministry of University and Scientific Re-
search, University of Milan (FIRB 2001-RBNE01BNFK and FIRST 2004),
and CARIPLO Foundation.
SC and LM: equal contribution.

Mo-P2:211 INHIBITION OF TISSUE FACTOR SIGNALLING
REDUCES PRODUCTION OF PRO-INFLAMMATORY
CYTOKINES IN ATHEROMA SMOOTH MUSCLE
CELLS

L. Persson1, T. Navin1, S. Gregan1, A.H. Davies2, M. Feldmann1,
C. Monaco1. 1Kennedy Institute of Rheumatology, Imperial College, London,
United Kingdom; 2Biosurgery and Surgical Technology, Imperial College,
London, United Kingdom

Tissue factor (TF), the main initiator of the coagulation cascade, acts as a
transmembrane receptor for factor VIIa (FVIIa). Recent studies implicate a
role for TF in inflammatory signalling.

Objective: To investigate the effect of TF antagonists on cytokine produc-
tion in human atheroma cell cultures.

Methods: Atheroma-derived smooth muscle cell (SMC) cultures were ob-
tained from carotid endarterectomies via enzymatic dissociation. SMCs were
stimulated with 100nM FVIIa in the presence of human active-site inhibited
FVIIa (ASIS, 100nM) or 2 antibodies to human TF (10ug/ml) for 24, 48 and
72h. Cell viability was determined by MTT assay, and cytokines via ELISA.

Results: FVIIa significantly stimulated the production of interleukin (IL) 6,
tumor necrosis factor (TNF), and vascular endothelial growth factor (VEGF).
For example, in the presence of FVIIa, IL-6 production increased 9-fold at
24 h (p=0.004), 2.5-fold at 48 h (p=0.0043), and 1.4-fold at 72 hours. TF
blockade reduced the production of IL-6, TNF and VEGF, without affecting
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cell viability. For example, ASIS achieved 64% inhibition of FVIIa-stimulated
IL-6 production at 24h (p=0.0324).

Conclusions: These data implicate a pro-inflammatory effect of tissue fac-
tor signalling in atheroma SMCs. Generation of FVIIa at the atherosclerotic
plaque site, during an arterial thrombotic event, may induce the release of pro-
inflammatory and pro-angiogenetic cytokines with a potential pro-atherogenic
effect. Hence, inhibition of tissue factor signalling may represent an attractive
therapeutic target in the setting of atherosclerosis.
Funding: Novo Nordisk, Denmark.

Mo-P2:212 INTRAVASCULAR TISSUE FACTOR IN CORD VS.
ADULT WHOLE BLOOD

G. Cvirn1, M. Koestenberger2 , J. Kutschera2, U. Ferstl1, W. Muntean2,
P. Sedlmayr3, G. Juergens1, S. Gallistl2 . 1Institute of Physiological
Chemistry, Medical University of Graz, Graz, Austria; 2Department of
Pediatrics, Medical University of Graz, Graz, Austria; 3Institute of Histology
and Embryology, Medical University of Graz, Graz, Austria

Objective: In the present study we compared the levels of intravascular tissue
factor (TF) present in cord whole blood (WB) with that present in adult WB
prior and after LPS stimulation. High levels of intravascular TF might help to
explain efficient clotting of cord blood despite low levels of procoagulatory
factors.

Methods: mRNA levels were determined by means of reverse transcription-
polymerase chain reaction, surface TF on the monocyte membrane by means
of flow-cytometric analysis, and the procoagulant action of intravascular TF
was studied by means of thrombelastography.

Results: We found significantly higher TF mRNA and surface TF antigen
expression in cord vs. adult WB prior and also after LPS-incubation (10
μg/mL, 3 h; P < 0.05). The high TF expression levels in cord WB were
paralleled by significantly shorter clotting times (CT) of native cord vs. adult
WB (527 ± 41 vs. 587 ± 23 s, P < 0.05) and by significantly more pronounced
shortening of CTs in cord vs. adult WB due to LPS-stimulation (29.65 ± 3.35
vs. 12.03 ± 6.23%, P < 0.05).

Conclusions: The high amounts of intravascular TF present in neonates
contribute to efficient clotting of cord WB.

Mo-P2:213 ATHEROSCLEROSIS IN MIDDLE CEREBRAL
ARTERY: HISTOLOGICAL COMPARISON
BETWEEN SYMPTOMATIC AND ASYMPTOMATIC
PLAQUES IN POST-MORTEM STUDY

X.Y. Chen, H.L. Zhao, W.M.W. Lam, H.K. Ng, K.S. Wong. Chinese
University of Hong Kong, Shatin, Hong Kong, China

Objectives: To describe the morphological features of atherosclerosis in
MCAs.

Methods: The following parameters were evaluated by a single observer
blinded to the clinical history: (1) thickness of fibrous cap; (2) extent of
lipid area; (3) degree of stenosis of the artery; (4) presence of intraplaque
hemorrhage, neovasculature, thrombus and calcification. Those segments that
had a >40% cross-sectional luminal stenosis were recruited for morphological
analysis. The sums of the values of the first two parameters and first three ones
were calculated to produce new parameters (cap-lipid and cap-lipid-stenosis,
respectively). A semiquantitative assessment of macrophage and T lympho-
cytes infiltration, assessed by immunohistochemical staining for CD68 and
CD45RO were assessed.

Results: Among the investigated 152 MCAs, sixty-nine ones (45.4%,
69/152) (totally 111 slides) were recruited according to >40% stenosis criteria.
Forty-six slides were categorized as symptomatic. The results demonstrated
that the degree of luminal stenosis, the percentage of the plaques containing
more than 40% lipid area, the values of cap-lipid, cap-lipid-stenosis, and
the prevalence of intraplaque hemorrhage, neuvasculature and thrombusthere
were higher in symptomatic group. And the mean index of both CD45RO and
CD68 were higher in the symptomatic group (p<0.01, respectively).

Binary logistic regression showed that stenosis (p=0.003, OR=1.050),
lipid area (p=0.048, OR=1.698) and presence of neuvasculature (p=0.040,
OR=3.471) were independent risk factors of MCA infarcts.

Conclusions: Luminal stenosis caused by atherosclerotic plaque, percent-
age of lipid area and presence of intraplaque neuvasculature may play a key
role in leading to ischemic stroke.

Mo-P2:214 IS INTERLEUKIN 18 A DETERMINANT OF
ENDOTHELIAL DYSFUNCTION AND
PROTHROMBOTIC STATUS IN PATIENTS WITH
UNSTABLE ANGINA?

R. Jurcut, I. Arsenescu, T. Puscariu, V. Uscatescu, C. Jurcut, E. Apetrei,
C. Ginghina. Institute of Cardiovascular Disease, Bucharest, Romania

The aim of the study was to assess the interaction between interleukin-18, and
the presence of endothelial dysfunction and prothrombotic profile in patients
with unstable angina and proven coronary artery disease.

Methods: The study included 40 consecutive patients with unstable angina
(60.2 ± 8.8 years), as well as 20 normal pts as a control population, matched
for age and sex (61.9 ± 8.6 years). All pts had the following biological
studies performed: interleukin-18 (IL-18), C-reactive protein (CRP), and Von
Willebrand factor, and platelet activity parameters (mean platelet volume,
MPV and platelet distribution width, PDW). All pts had echographical studies
of flow mediated dilatation (FMD) and measurement of carotid intima-media
thickness (IMT), as well as coronary angiography.

Results: We found that pts in the highest quartile of IL-18 had higher
levels of von Willebrand factor (166% vs 150%, p=0.03), PDW (14.5 vs
13.2, p=0.04), MPV (11.2 vs 10.2, p=0.02), as well as a higher number of
coronary stenoses (mean no of affected vessels 2.5 vs 0.7, p<0.001), trend
towards higher IMT (0.92 mm vs 0.81 mm, p=0.06). They also have significant
endothelial dysfunction (FMD of 5.3% vs 8.5%). Pts with higher levels of
IL-18 associated a worse short term with 60% of pts in the 4th quartile having
adverse events, vs 30% in the lowest quartile.

Conclusions: High levels of IL-18 are associated with endothelial dysfunc-
tion and platelet activation, in pts with a higher number of affected coronary
arteries. This could explain the association between high levels of IL-18 and
worse short-term prognosis in pts with unstable angina.

Mo-P2:215 INCREASED EXPRESSION OF INTERLEUKIN-10 IN
UNSTABLE PLAQUE OBTAINED BY DIRECTIONAL
CORONARY ATHERECTOMY

K. Nishihira1, T. Imamura1, A. Yamashita2, K. Hatakeyama2 , H. Date1,
T. Eto1, Y. Asada2. 1First Department of Internal Medicine, Faculty of
Medicine, University of Miyazaki, Miyazaki, Japan; 2Department of
Pathology, Faculty of Medicine, University of Miyazaki, Miyazaki, Japan

Objective: The aim of this study was to investigate expression and localization
of interleukin (IL)-10, one of the most important anti-inflammatory cytokines,
in coronary atherectomy specimens obtained from patients with stable and
unstable angina.

Methods and Results: Twenty-two patients with stable angina and 21
patients with unstable angina who underwent directional coronary atherec-
tomy for de novo lesions were studied. The atherectomy specimens were
morphologically assessed and immunohistochemically stained with antibodies
for IL-10, macrophage, smooth muscle cell, and endothelial cell. The local-
ization and immunopositive areas were evaluated by image analyzing system.
The immunopositive reactivity for IL-10 was detected in coronary plaques,
especially in macrophages. The immunopositive areas of macrophages and
IL-10 were significantly greater in specimens obtained from patients with
unstable angina than in those from patients with stable angina (macrophages,
P<0.001; IL-10, P<0.05; respectively). Moreover, the incidence of thrombus
formation was significantly higher in patients with unstable angina than in
those with stable angina (P<0.05). The immunoreactivities for smooth muscle
cells and endothelial cells did not differ between the 2 groups.

Conclusions: These findings suggest that IL-10 is involved in the de-
velopment of atherothrombosis, and acts in the unstable coronary plaque to
modulate the inflammatory process.

Mo-P2:216 ADIPOPHILIN EXPRESSION IN CAROTID
ATHEROSCLEROSIS

P.M. Isoviita1 , K. Nuotio1, J. Saksi1, P. Ijäs1, J. Pitkäniemi2 , P.T. Kovanen3,
M. Kaste4, P.J. Lindsberg1,4. 1Biomedicum Helsinki, Helsinki, Finland;
2Dept of Statistics, Helsinki University, Helsinki, Finland; 3Wihuri Research
Institute, Helsinki, Finland; 4Dept of Neurology, Huch, Helsinki, Finland

Objective: Adipophilin is an adipose differentiation-related protein, expressed
in lipid-containing cells. It is involved in the foam cell differentiation and the
lipid metabolism of the atherosclerotic plaque. Based on DNA microarrays, we
have found that adipophilin is overexpressed in symptomatic carotid plaques
(CP). Here we examined the localization of adipophilin protein and mRNA
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in advanced CPs, and compared its relation to microhemorrhages and free
cholesterol in symptomatic and asymptomatic CPs.

Methods: Paraffin sections from 87 high-grade CPs (48 symptomatic,
39 asymptomatic) were obtained in carotid endarterectomy and immunos-
tained against adipophilin. The relative expression of adipophilin mRNA was
measured by quantitative real-time RT-PCR in a subgroup of 22 CPs (13
symptomatic, 9 asymptomatic).

Results: Adipophilin immunostaining was confined to macrophages and
colocalized with extravasated red blood cells (P<0.001), free cholesterol
(P<0.001), and necrotic area (P<0.001) within the CP. The relative ex-
pression of adipophilin mRNA was increased in symptomatic compared to
asymptomatic CPs (1.85±0.31{SE} vs. 0.89±0.19 respectively, P=0.012).

Conclusions: Our results suggest that microhemorrhages and release of
cholesterol from erythrocyte membranes may participate in the differentiation
of macrophages to adipophilin expressing foam cells, which may lead to
symptomatic plaque phenotype.
Funding: EVO grants from HUCH, the Sigrid Jusélius-, the Maire Taponen-,
Päivikki and Sakari Sohlberg-, and the Neurology Foundations, the Academy
of Finland (48777) and the National Graduate School of Clinical Investigation

P3 GENE THERAPY AND STEM CELLS

Mo-P3:217 HYBRID CELL-GENE THERAPY FOR PULMONARY
HYPERTENSION BASED ON PHAGOCYTOSING
ACTION OF ENDOTHELIAL PROGENTOR CELLS

N. Nagaya1, K. Kangawa1, M. Kanda1, Y. Tabata2, H. Mori1. 1National
Cardiovascular Center Research Institute, Suita, Japan; 2Kyoto University
Institute for Frontier Medican Sciences, Kyoto, Japan

Objective: We investigated whether transplantation of vasodilator-transduced
endothelial progenitor cells (EPCs) ameliorates monocrotaline (MCT) induced
pulmonary hypertension in rats.

Mehotds: We obtained EPCs from cultured human umbilical cord blood
mononuclear cells and constructed plasmid DNA of adrenomedullin (AM),
a potent vasodilator peptide. We used cationic gelatin to produce ionically
linked DNA-gelatin complexes. We investigated whether intravenously ad-
mininstered EPCs ameliorates pulmonary hypertension in the MCT nude
rats.

Results: Intravenously administered EPCs are incorporated into the pul-
monary vasculature of nude rats given MCT. Transplntaion of EPCs alone
modestly attenuated MCT-induced pulmanary ypertension (16% decrease in
pulmonary vascular resistance). Further more, transplantation of AM DNA-
transduced EPCs markedly ameriolated pulmonary hypertension in MCT rats
(39% decrease). MCT rats transplanted with AM-expressing EPCs had a
significantly higher survival rate than those given culture medium or EPCs
alone.

Conclusion: Umbilical cord blood -derived EPCs had a phgocytos-
ing action that allowed nonviral, highly efficient genetransfer into EPCs.
Transplantation of AM gene transduced EPCs caused significantly greater
improvement in pulmonary hypertension in MCT rats than transplantation of
EPCs alone. Thus, novel hybrid cell-gene therapy based on the phagocytosing
action of EPCs may be a new thereutic strategy for the treatment of pulmonary
hypertnsion.
Funding: This work was supported by Ministry of Health, labor and Wel-
fare (HLSRG-RAMT nano-001 and -RHGTEFB-genome-005, and RGCD 13
C-1).

Mo-P3:218 ATP-BINDING CASSETTE TRANSPORTER A1 GENE
TRANSFER INCREASES HDL CHOLESTEROL BUT
ACCELERATES PROGRESSION OF
ATHEROSCLEROSIS IN APO E-/- MICE

J. Lievens, Y. Feng, J. Snoeys, D. Collen, B. De Geest. Center for Molecular
and Vascular Biology, K.U.Leuven, Leuven, Belgium

Objectives: ATP-binding cassette transporter A1 (ABCA1) in hepatocytes
lipidates apolipoprotein (apo) A-I and is required for maintaining HDL choles-
terol levels. We compared the effect of hepatocyte-specific murine ABCA1
(AdABCA1) and human apo A-I (AdA-I) gene transfer on lipoproteins and
atherosclerosis in apo E-/- mice.

Methods: Gene transfer was performed at 3 months of age with E1E3E4-
deleted adenoviral vectors containing hepatocyte-specific expression cassettes.
Histological analysis was performed at baseline and 56 days later in the Ad-

ABCA1 or AdA-I and the control progression group. Separate studies were
performed in each sex.

Results: Intima in the control group was 2.3-fold (p<0.01) larger in female
than in male mice. Gene transfer with AdA-I increased HDL cholesterol 1.7-
(p<0.0001) and 2.0-fold (p<0.0001) in male and female mice, respectively,
and potently inhibited atherosclerosis compared to the respective control
groups. Notwithstanding a 1.3- (p<0.05) and 1.8-fold (p<0.0001) increase
of HDL cholesterol in male and female mice, respectively, after AdABCA1
transfer, intima was 2.2-fold (p<0.01) larger in male and 1.3-fold (p=NS)
larger in female mice compared to the respective progression groups. Increased
HDL cholesterol after AdA-I transfer was associated with a parallel increase
of HDL phospholipids, whereas a significant decrease of the molar HDL
phospholipid/cholesterol ratio occurred after AdABCA1 transfer.

Conclusions: A decrease of the molar HDL phospholipid/cholesterol
ratio after ABCA1 gene transfer may mediate accelerated atherosclerosis,
notwithstanding increased HDL cholesterol levels.

Mo-P3:219 EXPRESSION OF HUMAN APOLIPOPROTEIN AI IN
APOE-/- MICE REDUCES BOTH
ATHEROSCLEROTIC LESIONS AND MARKERS OF
INFLAMMATION

A.K. Zaiss1, M. Li1,2, D.A. Muruve2, L.B. Chan3, N.C. Wong1,2.
1Department of Biochimistry and Molecular Biology, University of Calgary,
Calgary, Canada; 2Department of Medicine, University of Calgary, Calgary,
Canada; 3Department of Medicine, Section of Endocrinlogy & Metabolism,
Baylor College of Medicine, Houston, USA

Objective: To test whether increasing ApoAI will reduce the risk of cardio-
vascular disease, we expressed human ApoAI in ApoE-/- mice.

Methods: These mice were injected with a control 3rd generation aden-
ovirus or one encoding human ApoAI. They were fed a high fat diet prior to
measuring; serum ApoAI, the development of atherosclerotic plaques in the
aorta using magnetic resonance imaging (MRI) plus en face aorta staining and
inflammatory chemokine and cytokine expression in the liver.

Results: 2/3s of mice expressed ApoAI at high levels throughout the
4 month study. In 1/3 of mice expressing ApoAI, the protein returned to
baseline within 1 month suggesting the onset of an immune response against
the transgene. All ApoAI expressing mice had a significant reduction of
atherosclerotic lesion area versus controls. No mice injected with virus devel-
oped liver necrosis. Unexpectedly, liver chemokine and cytokine expression
was higher in control mice compared to those expressing ApoAI, suggesting
a potential anti-inflammatory effect of ApoAI. Next, the effect in ApoE-/-
mice of lowering LDL by giving atorvastatin, increasing HDL using ApoAI
adenovirus or both together enabled us to examine these independent variables
in reducing atherosclerosis. Preliminary observations showed the presence of
lesions in control animals but not in any of the treatment groups.

Conclusions: In an ApoE-/- model of atherosclerosis, the presence of
human ApoAI decreased the area of atheromatous lesions and inflammatory
markers compared to controls. This model allows us to evaluate the additive
effects of ApoAI and statin therapy.
Funding: HSF, Canada

Mo-P3:220 TARGETED CORRECTION OF LDL RECEPTOR
GENE POINT MUTION BY MODIFIED
SINGLE-STRANDED OLIGONUCLEOTIDES IN
HEPG2 CELL LINE

L.M. Fan, Y.L. Xu, D.P. Guo, X.Y. Li, Q. Chen. Nanjing Medical University,
Nanjing, China

Objective: Familial hypercholesterolemia (FH) results from a mutation in
low density lipoprotein receptor (LDLR). Modified single-stranded DNA
oligonucleotides (MSO) had been employed in gene repair and promised
great potentials. This study was aimed to test the ability of MSO in targeted
repairing point mutation of LDLR gene in HepG2 cells.

Methods: SMOs(15∼45bp) of sense or nonsense orientation were syn-
thesized according to the targeted sequence. To evaluate the repair efficacy,
a HepG2 cell model of LDLR gene point mutation was created by stably
transfected with a plasmid vector p(C660X)LDLR-EGFP. As a stop codon
presented in advance at 660 amino acid site of LDLR, the repair effi-
cacy can easily judged by fluorescence microscopy and FACS assay. The
LDL-combining function of repaired LDLR was evaluated by detecting the
DiI-labelled LDL particles combined by repaired LDLRs.

Results: Transfection with specific MSOs successfully repaired the LDLR
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gene with point mutation in HepG2 cells and resulted in the expression of
functional LDLR proteins onto cellular surface membrane, which could take
up DiI-labelled LDL from medium. The repair frequencies were ranged from
2.5% to 7.8% with a higher level when a MSO of 25bp and complementary to
the untranscribed strand was used.

Conclusions: The experiment showed that MSOs are capable to correct
DNA at the targeted site and might become a potential tool for monogenic
inherited diseases such as FH, although the efficiency needs to be further
improved.
Funding: This study was supported by a grant from the National natural
Science Foundation of China (No. 30470707).

Mo-P3:221 HEME OXYGENASE-1 GENE TRANSFER VIA A
HYPOXIA-RESPONSIVE ADENO-ASSOCIATED
VIRAL VECTOR SUPPRESSES PROGRESSIVE
HEART FAILURE AFTER MYOCARDIAL
INFARCTION

L.-Y. Chau, Y.H. Chen, H.-H. Lin, N.-C. Yang, M.-T. Chiang, P.-F. Chang.
Institute of Biomedical Sciences, Academia Sinica, Taipei, Taiwan

Objective: This study aims to investigate the therapeutic potential of heme
oxygenase-1 (HO-1), which is a stress-response enzyme with multiple car-
dioprotective functions, on progressive heart failure in an animal model of
chronic MI.

Methods: Two recombinant adeno-associated viral (AAV) vectors contain-
ing enhanced green fluorescent protein (eGFP) gene and murine HO-1 gene,
respectively, under the transcriptional control of hypoxia-responsive element
and a minimal CMV promoter were constructed. The therapeutic efficacy of
the recombinant AAV vectors were tested in mice subjected to permanent left
coronary ligation. The cardiac function was examined by echocardiography
and pathology examined by histochemical assessments.

Results: Intramyocardial injections of the viral vectors resulted in promi-
nent transgene expression in infarcted hearts of mice, but not in non-infarcted
control. The myocardial gene delivery of HO-1, but not eGFP, significantly
attenuated the left ventricular dilatation and cardiac dysfunctions examined
by echocardiography at 4 weeks post-MI. Histochemical examination re-
vealed that the infarct size, interstitial fibrosis, and myocyte hypertrophy were
markedly reduced in HO-1-treated group as compared with saline or eGFP-
treated control. In parallel, the infarcted ventricular wall was significantly
thicker and the extent of neovascularization in peri-infarct zone was greater in
HO-1-treated animals.

Conclusions: Cardiac HO-1 gene transfer in infarcted heart mediated by a
hypoxia-regulated AAV was effective to suppress left ventricular remodeling
and cardiac dysfunction after prolonged MI, providing a promising long-term
safe-guard therapeutic approach for treating the progressive heart failure.
Funding: This work was supported by the Genomic Research Grant from
Academia Sinica of Taiwan (AS93IBMS3PP).

Mo-P3:222 MECHANISM OF INHIBITING NEOINTIMAL
HYPERPLASIA AFTER ARTERY BALLOON INJURY
BY DNA ENZYME TARGETING EARLY GROWTH
RESPONSE FACTOR 1 MRNA IN RATS

G. Liu1, Y. Teng1, X. Yuan2. 1Cardiology Department,China Medical
University, Shengyang,Liaoning, China; 2Pathology, Linkoping University,
Linkoping, Sweden

Objective: To observe the effects of DNA enzyme targeting Early growth
response factor -1(Egr-1) mRNA (ED5) on endothelial function of injured
artery, phenotype of vascular smooth muscle cell (VSMC) and intimal hyper-
plasia after ballon injury and to primarily study its mechanism of inhibiting
neointimal hyperplasia.

Methods: Endothelial denudation of rats was performed with 2F balloon
catheter except rats in the sham group. ED5 was transfected into the artery
wall of ED5-group by FuGENE6. The sham group, the simple injury group
and FuGENE6 group served as control groups.

Results: The serum level of NO and NOS in ED5-group increased; but the
level of ET decreased. In arteries treated with ED5, the intimal hyperplasia
reduced. The VSMCs of neointima may be contractile type in ED-5group,
but they may be synthetic type in 2 control groups. After balloon injury, the
expression of PCNA mRNA reached its peak on the day 3, but the expression
of PCNA protein reached its peak on the day 7. The expression of TGF-β1
mRNA and protein both reached their peak on the day 14. But the expression
of Egr-1 mRNA and protein was persistent. Compared with two control

groups, the expression of Egr-1, PCNA, TGF-β1 mRNA and protein reduced
in ED5-group.

Conclusion: ED5 might improve artery endothelial function and influence
the phenotype transform of VSMC, and inhibit neointimal hyperplasia after
balloon injury by specially suppressing the expression of Egr-1, PCNA,
TGF-β1
Funding: Scientific Technology Foundation of Liaoning Province No.
2004D185

Mo-P3:223 OPTIMIZATION OF ADENO-ASSOCIATED VIRUS
MEDIATED APOLIPOPROTEIN A-I GENE
DELIVERY TO THE MURINE LIVER TO ASSESS
EFFECTS ON ATHEROSCLEROSIS

S.F.C. Vaessen1, R.J. Veldman1, E.M. Comijn2, J. Snapper2, S. Derks2,
J.J.P. Kastelein1, J. Twisk2, J.A. Kuivenhoven1 . 1Department of Vascular
Medicine, Academic Medical Centre, University of Amsterdam, Amsterdam,
The Netherlands; 2Amsterdam Molecular Therapeutics Bv, Amsterdam, The
Netherlands

Objectives: Plasma levels of apolipoprotein AI (ApoAI) are inversely related
to risk of coronary artery disease. Constitutive overexpression of ApoAI
might therefore prevent or even induce regression of atherosclerosis. Adeno-
associated virus (AAV) mediated gene delivery provides a way to achieve
long-lasting ApoAI expression. The objective was to optimize AAV-mediated
delivery of human (h) ApoAI cDNA to the murine liver and to assess its effect
on atherosclerosis.

Methods: Using a construct encoding hApoAI, the following parameters
were tested to optimize hApoAI protein expression: AAV serotypes (1, 2, 6
and 8), vector dose (3, 9 or 27x1012 gc/kg), route of administration (portal
vein, tail vein (IV) or intramuscular injection) and various promoter-enhancer
combinations in female LDLr-/- mice.

Results: Gene expression was highest after IV delivery of AAV8 with
hApoAI driven by the liver-specific HCR-hAAT promoter/enhancer at a dose
of 9x1012 gc/kg. With this optimized setup we reached hApoAI plasma levels
of 372 ± 86 mg/L. To assess effects on atherosclerosis, mice were injected IV
with both a suboptimal (3x1012 gc/kg) and optimal (1x1013 gc/kg) dose of
AAV8*HCR-hAAT-hApoAI. 4 weeks after injection, animals were placed on
a Western-type diet for 12 weeks to assess effects on atherosclerosis.

Conclusions: At this moment, hApoAI expression levels in LDLr-/- mice
after IV injections with AAV8-HCR-hAAT-hApoA-I are at one fourth of levels
seen in man while the results on effects on atherosclerosis are currently under
study (results anticipated in one month from now).
Funding: Amsterdam Molecular Therapeutics BV.

Mo-P3:224 INTRAMUSCULAR ELECTROTRANSFER OF A
PLASMID EXPRESSING APOLIPOPROTEIN E
(APO-E) TO REVERSE HYPERLIPIDAEMIA IN
APO-E-DEFICIENT MICE

V. Evans1, I. Graham2, H. Foster2, K. Foster2, J.P. Simons3, G. Dickson2,
J.S. Owen1. 1Royal Free and University College London, London, United
Kingdom; 2Royal Holloway University of London, Egham, United Kingdom;
3University College London, London, United Kingdom

Objectives: Plasma ApoE clears cholesterol-rich lipoprotein remnants and
ApoE-deficient (ApoE-/-) mice have hypercholesterolaemia and premature
atheroma. Our long-term aim is to treat atherosclerosis using adeno-associated
virus (AAV) technology for sustained and effective muscle-based gene trans-
fer of ApoE. Here, as a necessary prelude, we construct and evaluate AAV
serotype-2 plasmids harbouring the human ApoE3 gene, driven by two
muscle-specific (CK6 & C512) and one ubiquitous (CAG) promoter.

Methods: Vector viabilities were verified by transfecting cultured C2C12
mouse myoblasts. They were then injected with or without electrotransfer into
the T. anterior muscles of young ApoE-/- mice. Muscle ApoE and plasma
ApoE, cholesterol and lipoproteins were quantified.

Results: Each plasmid efficiently expressed ApoE3 in-vitro, although the
muscle-specific promoters were only switched on in differentiated multinu-
cleate myotubes expressing muscle creatine kinase (MCK). Electropulsing
injection sites of the CAG-driven plasmid significantly enhanced (P<0.05)
expression of ApoE3 in muscle and plasma, compared to non-electropulsed
injections. The CK6- and C512-driven plasmids produced less ApoE in
muscle at day 7 than the CAG vector (0.6±0.3 & 0.5±0.3 vs. 13±7.4 μg
ApoE; P<0.05), and the plasma ApoE levels were insufficient to ameliorate
hyperlipidaemia.
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Conclusion: Although electrotransfer enhances ApoE expression from
skeletal muscle, a more efficient delivery vector, such as recombinant AAV,
will be needed to achieve therapeutic levels.
Funding: British Heart Foundation (FS/03/082/15926).

Mo-P3:225 PYRROLE-IMIDAZOLE POLYAMIDE TARGETING
HUMAN LECTIN-LIKE OXIDIZED LDL RECEPTOR
1 GENE REDUCED ENDOTHELIAL CELL
APOPTOSIS INDUCED BY ANGIOTENSIN II AND
OXIDIZED LDL

T. Ueno1, N. Fukuda1, K. Tahira1, R. Suzuki1, T. Matsumoto1, H. Matsuda1,
A. Tsunemi1, K. Matsumoto1, H. Sugiyama2, T. Sawamura3. 1Department
of Medicine, Nihon University School of Medicine, Itabashi,Tokyo, Japan;
2Department of Chemistry, Kyoto Graduate School of Science,
Sakyo-Ku,Kyoto, Japan; 3Department of Bioscience, National
Cardiovascular Center Research Institute, Suita,Osaka, Japan

Objective: Polyamide containing N-methylimidazole and N-methylpyrrole
amino acids (pyrrole-imidazole polyamide:Py-Im) can be combined in an-
tiparallel side-by-side dimeric complex with the minor groove of DNA in a
sequence specific manner. Py-Im are effective inhibitors of tissue specific and
general transcription factors as well as viral repressors and transactivators. Re-
cently, importance of Lectin-like oxidized low density lipoprotein receptor-1
(Lox-1) has been reported as a major factor contributing to the pathogenesis
of coronary atherosclerosis. In this work, we have designed the Py-Im against
Lox-1 gene, and evaluated the effect on the gene transcription. Methods
and Results: Py-Im was designed to target the AP-1 binding site of Lox-1
gene, and synthesized by solid phase methods. Py-Im significantly inhibited
Lox-1 promoter activity in 293cells determined by the luciferase assay. Lox-1
mRNA expression were also inhibited by Py-Im at the conscentration of
10-9M Human umbilical vein endotherial cell (HUBEC) determined by the
real-time PCR method. HUBEC were treated by Py-Im targeting LOX1 gene,
and apoptosis was assessed by Hoechst stain, TUNEL or Annexin V method.
Treatment for 72 hours in LOX1 Py-Im decreased apoptosis induced by
angiotensin II and oxidative LD loading by all assays.

Conclusion: This novel therapeutic agent, Py-Im, could specifically inhibit
Lox-1 gene expression and by reducing the promoter activity of this gene.
Py-Im seems to be a powerful tool for the new strategy for transcription
inhibition therapy. Molecular recognition of DNA by small molecules could
impact and evolve human medicine.

Mo-P3:226 STABLE TRANSDUKTION OF MURINE BONE
MARROW LIN-C-KIT+ SUBPOPULATION WITH
HIV-BASED PSEUDOVIRAL PARTICLES

N.V. Radukhina, O.P. Ilyinskaya, P.N. Rutkevich, T.N. Vlasik, T.I. Aref’Eva,
I.N. Rybalkin, M.M. Peklo, E.V. Janushevskaya, E.M. Tararak. Russian
Cardiology Research Industrial Complex, Moskow, Russia

Objectives: In a number of recent publications, bone marrow (BM) progenitor
cells were shown to take part in cardiovascular damage reparation. If this is
really the case, of great importance would be the possibility to modify the
behaviour of those cells. Cell transduction with the use of lentiviral vectors
allows for the stable gene transfer into non-dividing cells including stem
cells. This research was performed in order to develop an optimal system for
studying lentiviral transduction of hematopoietic precursor cells.

Methods: Murine BM subpopulation enriched in hematopoietic progenitor
Lin-c-Kit+-cells, was stained with MAB to CD34, Sca-1 and c-Kit and then
analyzed using FACS. Cells were transduced with HIV-based pseudoviral
particles encoding GFP and analyzed for GFP expression by FACS analysis.

Lethally irradiated murine females of CBAxC57Bl/6 line were injected
with 2000 transduced Lin-c-Kit+-cells from murine males of the same line to
obtain spleen colonies. Large colonies were isolated from the spleens of the
chimeras, and PCR was performed in some colonies to detect WPRE-fragment
from viral genome.

Results: One week after transduction, 27% of cultured hematopoietic
progenitor Lin-c-Kit+-cells expressed GFP.

DNA of a number of spleen colonies contained WPRE-fragment.
Conclusions: HIV-based genetic construction can stably and effectively

transduce hematopoietic progenitor Lin-c-Kit+-cells. Transduced Lin-c-Kit+-
cells bearing transgene can give rise to normal spleen colonies in vivo and
restore hematopoiesis of lethally irradiated animals.
Funding: This research was supported by CRDF grant RUB1-576-MO-04.

Mo-P3:227 EASY-TO-USE SYSTEM FOR TESTING EFFICIENCY
OF TARGETS FOR RNA INTERFERENCE

N.M. Kashirina, P.N. Rutkevich, E.V. Yanushevskaya, M.M. Peklo,
M.A. Slinkin, T.N. Vlasik, A.Y. Shevelev. Inst. of Experimental Cardiology,
Russian Cardiology Research and Industrial Complex, Moscow, Russia

Objective: RNA interference (RNAi) is an efficient way to silence gene ex-
pression and can be used for preventing intimal hyperplasia and restenosis by
silencing cell-cycle regulators such as cdc-2, cdk-2, etc. RNAi computational
design is limited in the prediction of siRNA efficiency. Our goal was to
develop an easy-to-use system for direct measuring of RNAi target sequence
efficiency.

Methods: 3 vectors were generated, one producing double-stranded siRNA
(effector), and two others expressing Luciferase (Luc) gene fused to siRNA
target sequence (reporters). Cells HEK-293 were transiently cotransfected
with the mixture of effector and respective reporter vectors. Relative Luc
activity was measured and compared for different target sequences.

Results: Two sets of target sequences (19 nt long) against Green Flu-
orescent Protein (CopGFP) and Human Transferrin receptor (CD71) were
designed. 2 of 10 targets for CopGFP and 4 of 10 targets for CD71 demon-
strated significant silencing (less than 20% of Luc activity). In most cases,
silencing efficiency was not greatly affected by a target position (up- or
downstream) relevant to the Luc coding region. These data were confirmed
by stable silencing of CopGFP and CD71 in cells transduced with lentiviral
constructs expressing selected siRNAs.

Conclusions: We developed a reliable siRNA test system enabling direct
evaluation of the siRNA target potential and avoiding the need of real-time
RT-PCR. It can be especially appropriate when the gene of interest is not
available as a full-size cDNA.
Funding: The work is supported by the Russian Ministry of Health and Mona
Ltd., Russia

Mo-P3:229 THE FIBROCYTE IN INTIMAL HYPERPLASIA

R.L. Varcoe1,2, H. Medbury1,2, M. Vicaretti1,2 , A. Guiffre1,2 , J.P. Fletcher1,2 .
1University of Sydney, Sydney, Australia; 2Westmead Hospital, Westmead,
Australia

Objectives: Experimental animal studies have shown that the intimal hy-
perplasia (IH) responsible for occlusion after successful revascularization
procedures may be partially caused by a bone marrow derived cell that
migrates to the site of vascular injury. Concurrent studies have demonstrated
an extensive role in wound healing for the circulating fibrocyte. We aimed to
trace the path of the circulating cell that contributes to IH and determine if it
is the fibrocyte.

Methods and Results: We established an in vitro model whereby purified
monocytes from six healthy human volunteers were cultured into fibrocytes.
These cells were morphometrically similar to the vascular smooth muscle cell
(VSMC) found in IH and expressed alpha-smooth muscle actin (alpha-SMA)
as well as CD34, CD45 and Collagen I (Col I), markers indicative of the
fibrocyte. In an in vivo ovine carotid artery synthetic patch graft model CFSE
labeled circulating leukocytes were observed throughout the graft as well
as in the neointima in eighteen sheep. These cells were shown to produce
collagen and alpha-SMA at 1, 2 and 4 weeks. These cells then underwent
immunohistochemical analysis and were found to express a set of markers
unique to the fibrocyte (CD34, CD45, Vimentin and alpha-SMA) and also to
double stain for CD34 and alpha-SMA.

Conclusions: IH in an ovine carotid artery patch graft model is par-
tially derived from a haematopoietic circulating progenitor cell that acquires
mesenchymal features as it matures at the site of injury.
Funding: None.

Mo-P3:230 A NEW METHOD OF PURIFYING
VEGFR-2/CD133/CD34 ENDOTHELIAL
PROGENITOR CELLS FROM RAT BONE MARROW

Z. Wang1.2, Z.Y. Tong1, B.L. Hu1, Z.S. Jiang1, G.H. Li1, F. Yao1,
Y.Z. Yang1, G.X. Wang2. 1The Institute of Cardiovascular Disease, Nanhua
University, Heng Yang, Hunan, China; 2Bioengineering College of
Chongqing University and Key Lab for Biomechanics/Tissue Engineering of
Ministry of Education, Chongqing, China

Background: Methods of isolating endothelial progenitor cells (EPCs) have
been established, such as immunomagnetic beads and adherence culture, But
there are still lacking of an easy and applied method.
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Methods and Results: We obtained mononuclear cells from rats bone
marrow by percoll density gradient centrifugation, and plated them (each
well with 104-105 cells) in 384 well plate which was covered by glutin.
Colony-forming units(CFUs) emerged within 3-4 days late of plating, CFUs
were mainly constituted of marrow mesenchymal stem cells and EPCs. Ac-
cording to their morphologies, Colony-forming unit of EPCs were collected
by trypsin assimilation for further culture in 6 well plate. The EPCs markers
of VEGFR-2+/CD133+/CD34+ were identified by Flow Cytometry, and the
activity of the cells was analyzed by methyl thiazolyl tetrazolium. By this
methods, more than 106 EPCs (with proliferation activity, and high purity,
VEGFR-2+/CD133+/CD34+>90%) can be successfully isolated from one rat
with low cost.

Conclusion: An easy, quick and applied method of purifying EPCs was
established in this experiment.

Mo-P3:231 IN VIVO TRANSFER OF HUMAN
CHEMOKINE-LIKE FACTOR 1 GENE INCREASES
PERIPHERAL BLOOD CD34+ STEM CELLS AFTER
MYOCARDIAL INFARCTION IN RATS

X. R. Feng, Z.W. Xiong, Y.J. Gong, D.F. Bu, Y. Huo, T. Hong. Institute of
Cardiology, Peking University First Hospital, Beijing, China

Objective: Human chemokine-like factor 1 (hCKLF1) is a newly cloned
human cytokine and can stimulate the proliferation of bone marrow cells. The
present study was to assess the effect of different doses of hCKLF1 plasmid
on the dynamics and magnitude of bone marrow stem cells mobilization in a
rat acute myocardial infarction (AMI) model.

Methods: 50ug, 100ug, 200ug and 400ug of plasmid DNA encoding
hCKLF1 gene, empty plasmid (100ug) (control group) and saline (100ul)
(saline group), respectively, were injected into male Sprague Dawley rats
intramuscularly with in vivo electroporation. The rats were subjected to left
coronary artery ligation after gene transfer for 5 days. Peripheral blood sam-
ples were drawn and CD34+ cells assayed by FACSCaibur flow-cytometer on
day 0 and day 5 after gene transfer and day 1, day 3, day 7 and day 14 after
ligation, respectively. The changes in absolute number of CD34+ cells were
evaluated.

Results: On day 5 after gene transfer, the CD34+ cells numbers in all doses
of hCKLF1, particularly in 100ug of hCKLF1 groups (16.63/uL vs 5.58/uL,
p<0.05), were significantly higher than that in control group. After AMI, the
cells numbers on day 1, day 3 and day 7 were significantly higher than on day
0 in control group and saline group, respectively. To compare with control, all
of hCKLF1 were associated with high numbers of cells on day 1, day 3 and
day 7 after AMI (p<0.01). On day 14 after AMI, no difference was observed
in all.

Conclusions: The hCKLF1 gene transfer can significantly increase the
mobilization of CD34+ stem cells in AMI rats.
Funding: the NNSF of China (No.30470694).

Mo-P3:232 MONOLAYERED MESENCHYMAL STEM CELLS
REPAIR SCARRED MYOCARDIUM WHILE
GROWING IN SITU

Y. Miyahara, N. Nagaya, H. Mori. National Cardiovascular Center Research
Institute, Suita, Osaka, Japan

Mesenchymal Stem cells (MSCs) are multi-potent cells that can differnetiate
into a variety of cells including caridomyocytes and vascular endothelial cells.
The temperature-responsive cell sheet is a useful device for tissue-engineering
because of preserving intact cell-cell connections and adhesion proteins.
Accordingly, we investigated the therapeutic potency of monolayered MSCs
in rats with chronic heart failure due to myocardial infarction.

Methods and Results: Ligation of the left coronary artery and acquisition
of subcutaneous adipose tissue were isolated from the adipose tissue by colla-
genase. The monolayered MSCs were generated using temperature-responsive
dish. The monolayered MSCs secreted a large amount of angiogenic and
antiapoptotic factors such as vascular endothelial growth factor and hepato-
cyte growth factor into culture medium. Four weeks after coronary ligation,
the monolayered MSCs were transplanted onto the heart without additives or
suturing. Surprisingly, engrafted MSCs grew gradually in situ and became a
thick stratum (up to 600 micrometer) at four weeks. The grown-up MSC tissue
included cardiomyocytes and a large number of vessels and undifferentiated
cells. The engrafted MSCs reversed wall thinning in the scar area, decreased
LV end-diastolic pressure and wall stress, increased LV maximum dP/dt, and
improved survival rate.

Conclusion: Transplantation of monolayered MSCs reversed wall thinning
in the scar area and improved cardiac function and survival in rats with CHF
resulting from myocardial infarction.

Mo-P3:233 THE AMOUNT OF CD34, CD133+, CD34- AND GP-A
CELLS IN PERIPHERAL BLOOD IN PATIENTS WITH
CHRONIC HEART FAILURE

Z. Gurtskaia. National Center of Therapy, Tbilisi, Georgia

Objective: The aim of the research was to define a percentage of young forms
of stem cells, progenitors and young forms of erithroyd line in live nucleus
cells of peripheral blood of patients with heart failure syndrome of different
genesis and reveal its relation with disease, heart failure and seriousiness of
the disease. In comparison groups were investigated patients with dilatative
cardiomyopathy and healthy volunteers.

Methods: We investigated 72 patients with heart failure (37 patients with
ischemic heart disease and 35 patients with dilatative cardiomyopathy), 36
patients with chronic hepatitis and 31 healthy volunteers. Samples were
analyzed by flowing cytometer.

Results: There was not revealed statistically evident difference between
the groups of patients with ischemic heart disease and dilatative cardiomy-
opathy according to the amount of CD133+, CD34-, CD34+ and GP-A cells.
Statistically evident difference was revealed between the groups of ischemic
heart disease and healthy volunteers.

Conclusions: For disease monitoring it is important to define proportion
CD34/CD133+CD34- in patients with heart failure of ischemic genesis. Con-
ducted study has revealed, that CD34/CD133+CD34- < 1, in case of heart
failure the proportion is changed to contrary. Consistence of GP-A cells in
peipheral blood can be used for revealing light forms of heart failure. the
study has detected high specificity and sensibility of the mentioned index as
diagnostic test.
Funding: Georgian International Society of Cardiomyopathy.
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Mo-P4:234 CORRELATION BETWEEN TC99M SESTAMIBI
SPECT AND CAROTID ARTERIES ULTRASOUND IN
PREDICTING OUTCOMES AFTER LONG-TERM
AGGRESSIVE LIPID LOWERING THERAPY

T. Vakhtangadze, F. Todua, M. Balavadze, M. Akhvlediani,
D. Gachechiladze, M. Razmadze. Institute of Radiology, Tbilisi, Georgia

Objectives: To determine the correlation between different noninvasive tools
Tc99m Sestamibi SPECT and Carotid arteries (CA) ultrasound in predicting
outcomes of long-term aggressive lipid lowering therapy.

Methods: 15 symptomatic nondiabetic males with class I-III angina. The
mean age 53.3y. All underwent Tc99m Sestamibi SPECT and CA ultrasound.
Reversible perfusion defects were found in 80%. Intima/media thickening was
found in all cases. In 10 cases different length plaques were observed causing
20-60% narrowing of vessel.

All patient receivd Statins 20-60mg daily with the goal of maintaining a
LDL cholesterol level at 60-70 mg/dl. Patients underwent follow-up during
12-24 months.

Results: 80% patients became either asymptomatic or developed reduction
in functional class of angina. 2 Patients underwent revascularization soon after
enrolment in the study. 1 patient remained symptomatic. The comparison of
SPECT images revealed improvement in reversibility in 63.3%, in 5 cases
no changes were observed and 2 patients developed worsening in perfusion
score. 58.3% of patients who developed reduction of symptoms developed
improvement of perfusion score as well, 11 developed improvement in CA
intima/media thickening and reduction in plaque size. CA evaluation revealed
reduction in intima/media thickening in 73,3%, reduction of size of plaque in
9 related with improvement of symp.

Conclusion: CA ultrasound and Myocardial SPECT are useful tools
in predicting outcomes of patients with atherosclerosis. Response to treat-
ment detected by CA ultrasound has closer correlation with cardiovascular
outcomes.
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Mo-P4:235 A POSSIBLE ROLE OF LIPOPOLISACCHARIDE-
BINDING PROTEIN IN INFECTION RELATED
ANGINA PECTORIS

T. Rechcinski 1, A. Grebowska2, M. Kurpesa2, M. Krzeminska - Pakula1,
W. Rudnicka2 , M. Chmiela2. 1Second Chair and Clinic of Cardiology,
Medical University of Lodz, Lodz, Poland; 2Department of Immunology and
Infectious Biology, University of Lodz, Lodz, Poland

An impact of Chlamydia pneumoniae (Chp) or Helicobacter pylori (Hp) on
destabilization of atheromatic plaque may be related with lipopolysaccharide-
binding protein (LBP), which interact with CD14 on macrophages resulting in
release of pro-inflammmatory mediators.

Aim: To verify the hypothesis, if patients (pts) with unstable angina pec-
toris (AP) when compared with healthy controls (HC) produce higher levels of
LBP or soluble CD14 (sCD14) and if those levels are related to seropositivity
against Chp, Hp.

Material: 50 pts with AP were compared with 49 HC.
Methods: Levels of serum LBP and sCD14 were estimated with commer-

cial kits, Hp and Chp status - by ELISA.
Results: 100% of pts and 68% of HC were Hp seropositive, 43% pts and

10% HC were Chp seropositive. The level of LBP in AP pts ranged 0-82,
mean 18, in HC 1-21, mean 8,7 mcg/ml. Mean level of sCD14 was similar
in both groups: 4,1 and 4,6 mcg/ml respectively. In Hp seropositive and Chp
seronegative pts mean level of LBP was highest 28, in double seropositive pts
18 mcg/ml. Double seropositive HC had the mean level of LBP 6, sCD14 4,0,
double seronegative HC respectively: 9,2 and 4,0 mcg/ml, and Hp seropositive
+ Chp seronegative HC: 8,8 and 4,8 mcg/ml. The presence of circulating
antibodies interacting with antigens of Hp and/or Chp in HC did not determine
level of LBP. High levels of LBP were typical for pts with AP.

Conclusion: Our results suggest that the involvement of H.pylori and Ch.
pneumoniae infections in onset of unstable angina pectoris may result in the
enhancement of LPB production.

Mo-P4:236 RANTES IS TRANSIENTLY RAISED IN PATIENTS
WITH UNSTABLE ANGINA PECTORIS

A.O. Kraaijeveld 1,2, W.J. De Jager3, B.J. Prakken3, E.E. Van Der Wall1,
T.J.C. Van Berkel2 , J.W. Jukema1, E.A.L. Biessen2. 1Leiden University
Medical Centre, Dep. of Cardiology, Leiden, The Netherlands; 2Leiden
Amsterdam Centre for Drug Research, Dep. of Biopharmaceutics, Leiden,
The Netherlands; 3University Medical Centre Utrecht, Dep. of Pediatric
Immunology, Utrecht, The Netherlands

Background: Chemokines are seen to play an important role in atherogen-
esis and plaque destabilization and could serve as biomarkers or therapeutic
targets. However, data on chemokine levels in unstable angina pectoris (UAP)
are sparse.

Methods: Blood samples were collected on admission (t = 0) and after
2 days from 54 patients (age 65.6±10.9 years) with Braunwald class IIIB
UAP. Despite medical treatment, 23 patients (43%) had refractory ischemic
symptoms and were referred for coronary angiography and subsequent revas-
cularization therapy, while the other 32 patients (57%) were stabilised on
medical therapy. Inflammatory markers were determined and levels of 12
chemokines were simultaneously investigated at t=0 using a highly sensitive
multiplex bead assay. ELISA quantification was applied at t=2.

Results: RANTES levels (32.7 vs 23.2 ng/ml; P=0.018) were raised
in refractory patients and top quartile levels of RANTES correlated with
the occurrence of refractory symptoms (R=0.323; P=0.017). In addition, no
association was identified between fibrinogen, ESR, C-reactive protein and
RANTES levels. Interestingly, serum levels of RANTES in the total cohort
dropped back after two days (30.3 vs 12.5 ng/ml; P<0.001). At 18 months
of follow-up, baseline RANTES levels correlated with the need for future
revascularization procedures (R=0.348; P=0.01).

Conclusions: RANTES levels are transiently raised in episodes of UAP.
While this rise is even more pronounced in refractory patients, it seems to
be an independent marker for short as well as long term need for coronary
angiography and revascularization procedures.

Mo-P4:237 CLINICAL COURSE AND PROGNOSIS OF
ISCHEMIC HEART DISEASE WITH STABLE
ANGINA PECTORIS (DATA OF A 5-YEAR STUDY)

S. Evstifeeva, V. Lupanov, A. Samco, V. Naumov. Cardiology Research
Center, Moscow, Russia

Objective: to study a course and prognosis of ischemic heart disease (IHD)
with chronic stable angina pectoris by 5-year follow-up data.

Methods: prognosis of survival was made in 202 patients (pts) IHD without
serious concomitant diseases. In all pts coronary angiography revealed steno-
sis (>70%) of one-to-three great coronary artery and normal left ventricular
function: 100 pts undergoing medical treatment (I group), 51 coronary artery
bypass surgery (CABG) (II group), 51 percutaneus transluminal coronary
angioplasty (PTCA) (III group). Clinical and angiographical data of these
three groups were comparable.

The anginal syndrom, exercise tolerance, incidence of nonfatal myocardial
infarctions (NMI), coronary revascularization and mortality rate were assessed
after 5-years of dynamic observation.

Results: 5-year follow-up mortality was 19,4% (I), 13,7% (II), and 19,6%
(III); NS. Incidence of NMI was 23,1% (I), 13,7% (II), and 19,6% (III); NS.
Primary coronary revascularization was 38% in I group, secondary revascu-
larisation was 11,8% in II grouh, and 52,8% in III group (p1-2 <0,05; p1-3
<0,01).

Conclusions: results of a 5-year study show independence of prognosis
in IHD patients from methods treatment. We have demonstrated that CABG
and PTCA better reduces anginal symptoms and improves exercise tolerance
versus medical therapy.

Mo-P4:238 DIAGNOSTIC VALUE OF SIMULTANEOUS
ANKLE-BRACHIAL PRESSURE INDEX AND PULSE
WAVE VELOCITY AS MARKERS FOR PRESENCE
OF CORONARY ARTERY DISEASE

J.Y. Kim, H.J. Park, H.Y. Ryu, H.M. Choi, B.S. Yoo, S.H. Lee, J. Yoon,
K.H. Choe. Cardiology, Wonju College of Medicine, Wonju, South Korea

Objective: We evaluate the diagnostic value between PWV/ABI and the
presence of coronary artery disease (CAD) in patients with stable angina
pectoris (SAP).

Methods: We measured PWV and ABI of 190 patients (male: 55%, mean
age: 62.6 ±10.2) with SAP underwent coronary angiography. Patients with
a previous myocardial infarction or coronary intervention were not included.
CAD was defined as >50% diameter stenosis in coronary angiography. The
ABI and PWV were measured by VaSera VS-1000 (Fukuda Denshi, Japan).
The tertile cut off was <7.9 m/s, 8-8.9 m/s and >9.0 m/s of PWV. We
compared the conventional risk factors and ABI/PWV analyzer data according
to the presence (n=82) or absence (n=108) of CAD.

Results: Baseline clinical characteristics were comparable in both groups,
except the CAD group was older (64.5 ± 9.7 vs. 61.2 ± 10.4, p=0.03) and
more prevalent of diabetes (42 vs. 14%, p<0.01). PWV is significant higher
in CAD group than non-CAD (10.09 ± 2.31 vs. 9.29 ± 2.58 m/s, p= 0.03).
However, there were no difference of ABI (1.14 ± 0.15 vs. 1.10 ± 0.14,
p=0.085) and augmentation index (1.08 ± 0.27 vs. 1.03 ± 0.26, p=0.199). A
multivariate logistic regression analysis demonstrated that the highest PWV
(> 9.0 m/s) tertile was a significant independent variable for the prevalence of
CAD (odd ratio; 17.5, p< 0.01). At a cutoff value of 9.0m/s, the sensitivity
and specificity for presence of CAD were 69%, 60%, respectively.

Conclusions: High PWV was shown to be a good independent predictor
for the presence of CAD in patients with SAP.
Funding: No

Mo-P4:239 THE DIAGNOSTIC VALUE OF ISCHEMIA
MODIFIED ALBUMIN ACCORDING TO THE TIME
INTERVAL FROM ONSET OF CHEST PAIN

J.Y. Kim, J. Yoon, H.Y. Ryu, H.M. Choe, B.S. Yoo, S.H. Lee, K.H. Choe.
Cardiology, Wonju College of Medicine, Wonju, South Korea

Objective: In a recent report, ischemia modified albumin (IMA) is increased
until 12 hours after ischemic insults by transient coronary occlusion model
in human. There was no clinical data about the diagnostic efficacy of IMA
according to the time interval from onset of chest pain in patients with
suspected acute coronary syndrome (ACS).

Methods: From Jun. 2004 to Jul. 2005, we enrolled consecutive 302
patients (mean age; 60.9±14.1 years, male: 59%) presenting to the emer-
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gency department (ED) due to suspected ACS within 12 hours of chest pain.
The diagnosis of ACS was based upon clinical findings, results of serial
ECG/troponin and coronary angiography. The diagnostic efficacy of IMA
for ACS was measured area under the curve (AUC) by receiver operator
characteristic (ROC) analysis according to the time interval from onset of
chest pain.

Results: The ACS was diagnosed in 183/302 (60.6%). The age, sex, risk
factors and clinical diagnosis were similar in six groups. The AUC was
statistically significant in the time interval of 0-2 hour (0.707, p=0.009),
2-3 hour (0.727, p=0.005), 3-4 hour (0.776, p=0.001) and 4-5 hour (0.695,
p=0.014) from chest pain onset. However, there was no significant of AUC in
5-7 (0.642, p=0.156) and > 7 hour (0.456, p=0.674).

Conclusion; IMA has a significant diagnostic value of ACS in patients
presenting until 5 hours after chest pain onset in ED setting.
Funding: No

Mo-P4:240 THE LOADS OF PREMATURE ATRIAL
CONTRACTION IS ASSOCIATED WITH INCREASED
AORTIC STIFFNESS

J.Y. Chen, W.C. Tsai, C.H. Lee, T.H. Chao, C.H. Hsu, P.Y. Liu, L.M. Tsai,
J.H. Chen, L.J. Lin. National Cheng Kung University Hospital, Tainan,
Taiwan

Objectives: Atrial fibrillation (AF) carries major cardiovascular risks. Previ-
ous studies demonstrated that premature atrial contraction (PAC) loads could
be the precursor of AF. Atherosclerosis was associated with AF. We elucidate
the relation between PAC loads and aortic stiffness.

Methods: We enrolled 140 consecutive patients (67 male, mean age 34±10
years) who received ambulatory electrocardiography (ECG) examination for
palpitation. Patients older than 50 years, with vascular diseases, or with
chronic atrial fibrillation were excluded. Aortic stiffness was measured by
applanation tonometry from right radial artery and transformation to central
aortic pressure wave form. Augmentation (AG) represents difference between
the second and first systolic peaks of the central pressure waveform. Augmen-
tation index (AIx) is defined as augmentation expressed as a percentage of
pulse pressure. Increased PAC load was defined as more than 24 beats of PAC
per day.

Results: There were 17 patients (12%; age 37±10 years) had increased
PAC loads. AG (6.9±6.1 mmHg vs. 3.4±4.7 mmHg, p = 0.022) and AIx
(20.7±17.9 vs. 11.6±14.6, p = 0.006) were significant higher in patients with
increased PAC loads. There were no differences in age, sex, and risk factors
between patients with or without increased PAC loads. After multivariate
analysis adjusted by age and blood pressure, AIx (p = 0.008, OR 1.14, 95%
C.I. 1.04∼1.26) was an independent factor associated with PAC loads.

Conclusion: Increased aortic stiffness was associated with increased PAC
loads. Atherosclerosis of large artery might be an important factor for the
development of AF.

Mo-P4:241 LDL-ASSOCIATED PLATELET-ACTIVATING
FACTOR ACETYLHYDROLASE MAY BE
THERAPEUTIC TARGET FOR PREVENTING
ATRIAL FIBRILLATION

K. Okamura, S. Miura, B. Zhang, K. Kumagai, K. Saku. Fukuoka University,
Department of Cardiology, Fukuoka, Japan

Background: Higher plasma concentration of highly sensitive C reactive
protein (hs-CRP) was found in patients with atrial fibrillation (Af). Since
low-density lipoprotein (LDL)-associated platelet-activating factor acetylhy-
drolase (PAF-AH) were associated with oxidized LDL and inflammation, we
examined lipid profile and inflammation markers in patients with paroxysmal
Af (PAf) or those with normal sinus rhythm (NSR).

Methods: We investigated 91 patients without taking aspirin and statin,
and classified them into PAf (n=43) and NSR (n=48) groups. We an-
alyzed lipid profile by capillary isotachophresis (cITP), plasma hs-CRP,
plasma PAF-AH, high-density lipoprotein (HDL)-PAF-AH, LDL-PAF-AH,
lyso-phosphatidylcholine (PC) and paraoxonase 1 (PON1).

Results: Although there were no significant differences in total choles-
terol, HDL, LDL, hs-CRP, plasma PAF-AH, lyso-PC and PON1 between two
groups, LDL-PAF-AH and ratio of ratio (LDL-PAF-AH/HDL-PAF-AH) in the
PAf group was significantly higher than those in the NSR group. In the PAf
group, HDL-PAF-AH was positively correlated with fast- and slow-migrating
HDL. In addition, there was positive correlation between LDL-PAF-AH and
slow-migrating (native) LDL in the PAf group. Lyso-PC was positively cor-

related with LDL-PAF-AH and negatively with HDL-PAF-AH in the NSR
group, while there was no correlation in the PAf group.

Conclusion: Distribution of PAF-AH was associated with PAf and may be
inflammation marker in patients with PAf. Anti-inflammatory and anti-oxidant
therapy for targeting these factors might be effective for preventing PAf.

Mo-P4:242 ASSOCIATION OF PLASMA COENZYME Q10 WITH
MORTALITY IN A HEART FAILURE POPULATION

S.L. Molyneux1, C.M. Florkowski1, A.M Richards2 , P.M. George1.
1Canterbury Health Laboratories, Christchurch, New Zealand; 2Christchurch
School of Medicine and Health Sciences, Christchurch, New Zealand

Objectives: Low plasma total cholesterol (TC) concentrations may have a
negative prognosis in heart failure (HF). Coenzyme Q10 (COQ), essential for
the mitochondrial respiratory chain, is closely associated with plasma lipids.
Low COQ may lead to energy deficiency (especially in the failing heart), and
poor outcome in hf patients. The aim of this study was to investigate the
association of plasma COQ and mortality in a HF cohort.

Methods: Plasma total COQ, TC, and LDL-cholesterol (LDL-C) were
measured in stored samples from 337 patients with HF, upon whom 4-6 years
follow-up data is available.

Results: The median (interquartile range) plasma COQ concentration
was 0.58 (0.25-1.22) μmol/l, which compares to a reference interval in
healthy individuals of 0.47-1.80 μmol/l (median 0.90 μmol/l). The median
concentration of TC and LDL-C in the HF population was 4.56 and 2.67
mmol/l respectively. There was a significant correlation between COQ and TC
(r=0.572, p<0.001), and between COQ and LDL-C (r=0.518, p<0.001).

A COQ concentration of >0.45 μmol/l predicted survival better than
LDL-C or TC (p=0.013, 0.019, and 0.091 respectively). A COQ concentration
<0.45 μmol/l results in a 54% higher chance of mortality than a COQ
concentration of >0.45 μmol/l in this cohort. For each 1 μmol/l increase in
plasma COQ, survival increases 47%.

Conclusions: Plasma COQ is low in patients with HF. A COQ concentra-
tion of <0.45 μmol/l is associated with mortality in patients with HF, and is
more predictive than plasma TC or LDL-C. Further trials are required.
Funding: The National Heart Foundation of New Zealand, and Tishcon Corp.

Mo-P4:243 SHORT TERM SIMVASTATIN IN PATIENTS WITH
HEART FAILURE OF ISCHEMIC ORIGIN. CHANGES
OF LIPIDS, SOME INFLAMMATION MARKERS,
AND LEFT VENTRICULAR FUNCTION

I.N. Smetanina, N.A. Vaulin, N.A. Gratsiansky. Center for Atherosclerosis,
Institute of Physico-Chemical Medicine, Moscow, Russia

Objective: To study changes of left ventricular (LV) function and some mark-
ers of inflammation during use of simvastatin in patients (pts) with systolic
heart failure (HF).

Methods: Statin naive pts (n=70) with coronary heart disease (CHD),
NYHA class II-IV HF and LV ejection fraction (EF) 35% or less after 1 month
of stabilization were randomized to simvastatin 40 mg/day (n=36) or no statin
(n=34). Lipids, tumor necrosis factor alpha (TNF), and C-reactive protein
(CRP) were measured at baseline and in 4 months. Echocardiographical
examination was carried out at same time points. In pts in sinus rhythm LV
diastolic function was assessed by Doppler echo. Seven pts were not restudied
and analysis included data from 32 (statin) and 31 (control) pts.

Results: Groups were similar except baseline CRP which was significantly
higher in controls. In statin treated pts reduction of LDLCH reached 42%,
triglyceride levels also significantly decreased. HDLCH rose 14.4 and 12.9%
(p=0.001) in statin and control groups, respectively. CRP decreased in both
groups but despite lower initial level the decrease was significant only in statin
group. No significant changes of TNF occurred in either group. LVEF rose
(p=0,000) both in statin treated (from 28.5±5.7 to 34.2±5.0%) and untreated
(from 29±4.7 to 33.5±4.0%) pts. Significant increase of peak atrial filling
velocity registered in statin group is difficult to interpret in the presence of
systolic dysfunction.

Conclusion: Lowering of LDLCH and CRP during short term simvastatin
use in pts with systolic HF was not associated with changes of LVEF different
from those in control group.
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Mo-P4:244 EFFECT OF SEPERATE AND COMBINED
TREATMENT BY LOSARTAN AND ENDURANCE
TRAINING IN HEART FAILURE

M. Hoydal, O. Kemi, P.M. Haram, U. Wisloff, O. Ellingsen. Norwegian
University of Technology and Science, Trondheim, Norway

Aim: To determine separate and combined effects of Exercise training (TR)
and Losartan (L) on VO2max, cardiomyocyte volume, and endothelial function
in heart failure (HF).

Methods and Results: Female Rats were randomized into 6 experimental
groups. Four myocardial infarction (MI) groups received; no treatment, L,
TR or TR and L, combined. Two sham groups, trained and untrained served
as control. Rats performed interval treadmill running, 8 min at 80-90% of
VO2max, 2 min at 40-50% for 1 hour, 5 days per week over 8 weeks. HF
was confirmed by LVEDP > 15 mmHg in all MI rats and by more than 20
mmHg drop in LV peak systolic pressure. L reduced LVEDP by 8 mmHg, TR
had neutral effect. VO2max was reduced by 43% in HF, and increased 44%
by TR. L increased VO2max by 18%. Both L and TR reversed remodelling.
Cardiomyocyte volume was 77% higher in HF and was reduced 25-30%
by either single or combined intervention. Endothelial function was reduced
in MI compared to Sham. In MI animals EC50 of Acetylcholine mediated
dilatation was increased by 64%, 69% and 70% after treatment by TR, L and
L TR, respectively.

Conclusion: Exercise Training and Losartan reverse cardiomyocyte hy-
pertrophy similarly, both separately and combined. Improvement in aerobic
capacity is larger with Exercise Training than with Losartan. Losartan reduces
LV end-diastolic pressure (neutral effect of Exercise Training). Aerobic ca-
pacity is closely related to cardiomyocyte size both in failing and healthy
hearts. Both TR and L correct endothelial dysfunction, but only small additive
effects.

Mo-P4:245 OSTEOPROTEGERIN IS INCREASED IN HEART
FAILURE DUE TO LEFT VENTRICULAR PRESSURE
OVERLOAD IN AORTIC STENOSIS

S. Helske1, P.T. Kovanen1, K.A. Lindstedt1, J. Lommi2, H. Turto2,
K. Werkkala3, M. Kupari2. 1Wihuri Research Institute, Helsinki, Finland;
2Department of Cardiology, Helsinki University Central Hospital, Helsinki,
Finland; 3Department of Cardiothoracic Surgery, Helsinki University Central
Hospital, Helsinki, Finland

Objective: Osteoprotegerin (OPG) has been raised as a possible pathogenic
player in cardiovascular diseases. We examined the expression of OPG and
its ligand, the receptor activator of nuclear factor-kappaB ligand (RANKL), in
aortic stenosis (AS) and in AS-related heart failure (HF).

Methods: We studied 131 adult patients with isolated AS. Blood was
sampled from the aortic root, coronary sinus, and femoral vein at cardiac
catheterization. Stenotic aortic valves and left ventricular (LV) myocardial
biopsies were collected at surgery. OPG and soluble (s)RANKL in plasma
were analyzed by ELISA, and tissue expression of OPG and RANKL by
RT-PCR and immunohistochemistry.

Results: Valvular OPG and RANKL mRNA were increased in AS rel-
ative to control samples. Plasma OPG concentrations were elevated in the
presence of HF (β = 0.17, p = 0.033). Relative to plasma OPG in the aortic
root, OPG was lower in the coronary sinus (p<0.05) and in the femoral vein
(p<0.001), these arteriovenous differences being accentuated in HF (p=0.002).
Elevated plasma OPG decreased after surgery in patients with preoperative
HF (p=0.0005).

Conclusions: OPG and RANKL expressions are increased in stenotic
aortic valves. AS-related HF increases circulating OPG and augments OPG
extraction by the heart and peripheral tissues. Successful surgery lowers
elevated OPG concentrations in patients with preoperative HF. OPG may be
involved in the pathogenesis of AS and could provide a useful biomarker in
HF due to LV pressure overload.

Mo-P4:246 IS IT POSSIBLE TO INCREASE THE DIAGNOSTIC
VALUE OF TREADMILL TESTING USING
POSTEXERCISE BRAIN NATRIURETIC PEPTIDE
LEVELS?

A. Yildirir, S. Balta, G. Kaynar, A. Aydinalp, O. Gulmez, M. Yucel, B. Ozin,
H. Muderrisoglu. Baskent University, Faculty of Medicine, Ankara, Turkey

Objective: Treadmill exercise tests (TET) are commonly available and cost-
effective tests and therefore are widely used for the diagnosis of coronary

artery disease (CAD). However, false positivity remains an important problem
resulting in many unnecessary coronary angiographic examinations. We tested
the hypothesis that, if postexersice brain natriuretic peptides (BNP) secreated
in response to transient myocardial ischemia induced by exercise, add any
further information on positive TET results.

Methods: Patients who underwent TET with the suspicious of CAD were
screened and those with positive TET based on standart electrocardiographic
criteria were selected. Blood samples for BNP were obtained within 15
minutes after TET. Patients included in the study had preserved left ventricular
function (ejection fraction >50%) on echocardiography. At least 60% stenosis
of one epicardial coronary artery on coronary angiogram was diagnosed as
significant CAD.

Results: Of the 55 patients (age 59.8±7.6 yrs; 48 male, 7 female) included
in the study 30 had (54.5%) CAD requiring revascularization (CAD +) and 25
(45.6%) did not have significant CAD (CAD -). The risk profile of CAD+ and
CAD- patients were similar (all p>0.05). The mean postexercise BNP level
was significantly higher in CAD + (55.4±46.6 pg/ml) than CAD – patients
(24.8±18.5 pg/ml) (p=0.002). The sensitivity and specificity of a postexercise
BNP level >30 pg/ml for the diagnosis of CAD in TET positive patients were
calculated as 72% and 69% respectively.

Conclusion: The measurement of postexercise BNP levels may increase
the diagnostic value of positive TET results.

Mo-P4:247 THE EFFECT OF RELAXATION TECHNIQUES ON
ANXIETY IN PATIENTS WITH MYOCARDIAL
INFARCTION

S.S. Bassampour. Nursing and Midwifery Faculty of Tehran University of
Medical Scienses, Tehran, Iran

Objective: To determine the effect of relaxation techniques on anxious
patients with MI.

Methods: This research is a clinical trial conducted on 45 patients who
have had an Infarction and who were hospitalized in CCU Wards of the
hospitals affiliated to Ministry of Health, Treatment and Medical Education in
City of Tehran, in the course of the years of 2000- 2001. The patients were
randomly categorized into three groups of Suggestion, Guided Imagination
and Talking Techniques. Prior to implement of the techniques, the patients’
anxiety was measured and recorded through Spielberger Standard Question-
naire and their demographic and vital Sign were registered. Then the said
techniques were applied in different groups for three consecutive days; and at
the end of each session vital sign were controlled and recorded. At the 3rd
day, each patient again filled in the anxiety questionnaire (Standard).

The findings: The information demonstrated meaningful difference in terms
of statistics (P<0.01) on vital sign (in terms of blood pressure, systole and
diastole, pulse and breathing) and also between the states of anxiety pre- and
post application of the techniques (P<0.01). (mean Anxiety in pre-and post
all relaxation techniques was 44.3 9.6 and 37.3 6.1).

Conclusion: All of the three techniques were of effect on reduction of
patients’ anxiety. Not only in signs of anxiety like pressure, pulse breathing
and request sedative drugs but also in level of anxiety that measured by
spielberger questionnaire.

Discussion: Every three techniques were effective however talking was
more effective than the other techniques. It seems in our culture one of the
best technique for reduced anxiety is talking about that and had a person to
listen him/her very carefully.

Mo-P4:248 OBSERVED VS. PREDICTED MORTALITY IN THE
PATIENTS AFTER MYOCARDIAL
REVASCULARISATION WITH SCELETONIZED
INTERNAL MAMMARY ARTERY

S. Susak, S. Nicin, N. Radovanovic. University Clinic of Cvs, Novi Sad,
Serbia - Montenegro

Background: During the past decade the different risk stratification system
are used for evaluation of results 30 days after open heart surgery.

Matherial and methods
In a period of January 01, 1998 and December 31, 2000 there were 113

patients who underwent single myocardial revascularisation on LAD or D1
using sceletonized left internal mammary artery at our Clinic. All of these
patients were categorized into four risk groups in relation to expected operative
risk based on V. Parsonnet risk stratification model 96 - postoperative mortality
30 days. First group equal or less then 3%, second group 3-6%, third group
6-9% and foruth group equal or more then 9%. 30 days after operation we
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evaluated observed mortality. The observed mortality (O) was compared with
expected mortality (E). O/E index was used for evaluation of results.

Results: All patients were in the first two groups. The expected mortality
was 0,76, while the observed mortality was 0,88%. The O/E index was 1,16.

Conclusions: Use of the modified Parsonnet risk stratification model 96
shows good correlation between expected and observed outcomes. These are
the real sign for adequacy of citated cardiosurgical procedure with possibilities
of enlargement of indications for its use.

Mo-P4:249 PLASMA OXIDIZED PROTEINS IN HUMAN HEART
FAILURE: ROLE IN ENDOTHELIAL DYSFUNCTION

C. Banfi1,2, M. Brioschi1,2 , S. Barcella1,2 , P. Biglioli1 , E. Tremoli1,2.
1Monzino Cardiologic Center, Milan, Italy; 2Department of Pharmacological
Sciences, Milan, Italy

Objective: Oxidative stress appears to play a role in the pathophysiology of
CHF. This study is intended to analyze the presence of oxidized protein in
plasma of CHF patients by a proteomic approach and their possible role in
endothelial dysfunction.

Methods: Plasma levels of oxidized proteins were measured by sandwich
enzyme-linked immunosorbent assay in 20 age-matched normal subjects, and
40 patients with heart failure due to dilated cardiomyopathy, either idiopathic
[normal coronary angiography, n=20, New York Heart Association (NYHA)
class III, n=11; class IV, n=9] or secondary to ischaemic heart disease (n=20,
NYHA class III, n=13; NYHA class IV, n=7).

Results: Plasma oxidized protein level was significantly higher in CHF
patients than in control subjects (p<0.01). By a proteomic approach based
on immunochemical determination of protein carbonyl groups, two proteins,
which specifically undergo oxidation, alpha-1-antitrypsin and fibrinogen, were
identified. Oxidation of alpha-1-antitrypsin results in loss of its anti-elastase
activity and marked induction of endothelial cell death. Oxidized fibrinogen
also induced apoptosis in endothelial cells as determined by TUNEL assay.

Conclusions: This study shows that oxidized proteins plasma levels are
increased in CHF patients and, by a proteomic approach, permitted the detec-
tion of unique proteins that, otherwise, could not be identified by conventional
measurement of the circulating biomarkers. Finally, in vitro results highlight
the potential role of oxidized proteins in endothelial cell damage that occurs
in human heart failure.

Mo-P4:250 FLUCTUATING HIGH-SENSITIVITY C REACTIVE
PROTEIN IN STABLE CHRONIC HEART FAILURE

J.P. Araújo1, A. Azevedo2 , F. Friões1, P. Lourenço1, A. Ferreira1, F. Rocha
Gonçalves3 , P. Bettencourt1 . 1Faculdade Medicina-Hospital S. João, Internal
Medicine, Porto, Portugal; 2Faculdade Medicina, Hygiene and Epidemiology,
Porto, Portugal; 3Faculdade Medicina-Hospital S. João, Cardiology, Porto,
Portugal

Background: C-reactive protein (CRP), a marker of inflammation, has been
shown to independently predict prognosis in heart failure (HF). However, little
is known about the variability of this marker over time in patients with stable
HF.

Methods: We measured CRP 2 times, at 3-week intervals, in patients
with stable HF - no change in clinical status or treatment during previous 2
months. Patients whose high-sensitivity CRP (hsCRP) was >1 mg/dl in any
determination were excluded. Also, patients whose clinical status deteriorated
during the study period were excluded. Two consecutive hsCRP measurements
were available for 50 patients meeting the inclusion criteria. Among these, 37
were men, mean (SD) age was 69.6 (11.9) years and 41 (82%) had depressed
left ventricular systolic function. We calculated the Spearman correlation
coefficient between repeated values. Using the previously described cutoff
point of 0.3mg/dl we assessed the proportion of patients who changed risk
category from first to second measurement.

Results: The median (P25-P75) baseline hsCRP level was 0.19 mg/dl
(0.12-0.34). The reproducibility of hsCRP was low, as assessed by the Bland
and Altman method. Spearman correlation coefficient between first and sec-
ond measurements was 0.55, p<0.001. Eleven (22%) patients changed risk
category as defined by the cutoff point of 0.3 mg/dl, kappa=0.53, p<0.001.

Conclusion: Relatively important fluctuations in hsCRP levels in patients
with stable HF may decrease the validity of risk stratification. It remains to be
demonstrated whether the pattern of change over time adds predictive value in
HF patients.

Mo-P4:251 CORRELATION BETWEEN CHOLESTEROL
LEVELS AND NUTRITIONAL STATUS IN HEART
FAILURE

J.P. Araújo1, A. Azevedo2, P. Lourenço1, A. Ferreira1, F. Rocha Gonçalves3,
P. Bettencourt1 . 1Faculdade Medicina-Hospital S. João, Internal Medicine,
Porto, Portugal; 2Faculdade Medicina, Hygiene and Epidemiology, Porto,
Portugal; 3Faculdade Medicina-Hospital S. João, Cardiology, Porto, Portugal

Background: Reduced serum cholesterol (SC) is associated with improved
outcomes in patients with vascular disease. In an apparent paradox, lower SC
has been associated with worse prognosis in patients with heart failure (HF).
Prealbumin (PA) is a well known marker of nutritional evaluation. We aimed
to assess the association between SC and PA levels in patients with stable HF.

Methods: We evaluated 66 HF patients (51 men; mean age 69 years (range
39-87); mean body mass index 27 kg/m2 (range 16-44); 29 mild-moderately
depressed left ventricular systolic function (LVSF), 30 severely depressed
LVSF. Patients were followed at our heart failure clinic and treated according
to the state of art. Patients were included after a period of at least 2 months
of clinical stability and no change in therapy. Spearman correlation coefficient
between PA and SC, both in the whole sample and stratifying by the use of
statins was calculated.

Results: Mean (SD) cholesterol levels was 169 (47) mg/dl; mean (SD) Pre-
albumin levels was 32 (9) mg/dl. Overall, there was a strong and statistically
significant positive linear correlation between PA and SC (r=0.61, p<0.001).
Among study patients 13 were not on statin: in these patients the correlation
coefficient was 0.90 (p<0.001), while among the 53 patients under a statin the
correlation was 0.59 (p<0.001).

Conclusions: Our results suggest that in stable HF patients serum choles-
terol levels are closely related with prealbumin levels, a marker of malnutrition.
Even on patients on a statin, lower cholesterol levels remain a mirror of mal-
nutrition.

Mo-P4:252 IMPROVEMENT OF CARDIAC FUNCTION IN
RESPONSE TO CARVEDILOL IS ACCOMPANIED BY
INCREASED ADIPONECTIN LEVELS IN PATIENTS
WITH CHRONIC HEART FAILURE

M. Fujimura, M. Akaike, T. Iwase, S. Yagi, Y. Ikeda, S. Hashizume,
K. Aihara, H. Azuma, T. Matsumoto. University of Tokushima Graduate
School of Health Biosciences, Tokushima, Japan

Background: Adiponectin, an adipocyte-derived protein, has been showed not
only to ameliorate insulin sensitivity but also to inhibit cardiac hypertrophy.
Carvedilol, which improves cardiac function in patients with chronic heart
failure (CHF), ameliorate insulin sensitivity unlike other b blockers such as
metoprolol. However, whether carvedilol affects adiponectin levels in patients
with CHF is still unknown.

Methods and Results: 20 CHF patients (age 62±11, left ventricular ejec-
tion fraction (LVEF) 47 ± 15%; expression as means ± SD) participated
in the study, including 10 patients with an increase in LVEF by more than
5% after carvedilol therapy (responder) and 10 patients with less than 5%
increase in LVEF (non-responder). The two groups were similar for age, sex,
body mass index, and had no differences in total cholesterol, triglyceride,
homeostasis model assessment (HOMA-R), LVEF and plasma brain natri-
uretic peptide (BNP) at baseline. After carvedilol therapy, in responders, BNP
and HOMA-R were significantly decreased (p<0.05), and adiponectin levels
were significantly increased (p<0.05). In contrast, these parameters did not
change in non-responders. %increase of adiponectin levels were significantly
correlated with %increase of LVEF (r=0.538, p<0.05).

Conclusions: In CHF patients, the improvement of cardiac systolic func-
tion in response to carvedilol therapy was accompanied by the ameliorated
insulin sensitivity associated with the increased levels of adiponectin.

Mo-P4:253 RELATIONSHIP BETWEEN EXTEND OF
MYOCARDIAL VIABILITY AND
POST-REVASCULARIZATION IMPROVEMENT OF
LEFT VENTRICULAR EJECTION FRACTION

I. Peovska1, J. Maksimovic1, M. Vavlukis1, D. Pop Gorceva2 , V. Majstorov2 ,
M. Bosevski1, B. Taneva1. 1Institute for Heart Diseases, Skopje, Makedonija;
2Institute for Pathophysiology and Nuclear Medicine, Skopje, Makedonija

Objectives: Assessment of relation between the extend of viable and non-
viable myocardium and the magnitude of left ventricular ejection fraction
(LVEF) improvement after aorto-coronary artery bypass surgery (CABG).
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Methods: 40 patients (pts), age 58±6, were referred for myocardial
viability assessment before CABG. All patients had angiographycaly estab-
lished coronary artery disease, with mean LVEF 36±8. All pts underwent
one-day rest/nitrate enhanced Tc-99m sestamibi Gated SPECT MPI, 7±3
months before CABG. Control MPI study was performed 16±5 months after
CABG. Echocardiographic LVEF was assessed again 8-3 months after CABG.
MPI images were read using 17-segment analysis, 5 point scoring system
(0=normal; 4=no uptake). Bull’s eye quantitative analysis was performed.
Dysfunctional segments showing uptake >50% at rest were considered vi-
able. Uptake incensement >10% on nitrate enhanced image was considered
positive for myocardial viability. Improvement of LVEF >5% was considered
significant. We analyzed optimal number of viable segments needed for
improvement of LVEF after CABG.

Results: We found significant relation between the number of viable
segments and the magnitude of improvement of LVEF after CABG (r=0.72,
p<0.001). The results were as follow: 2 viable segments (VS)-EF before
CABG 33±4, after CABG 30±4 (p NS); 3 VS-EF before CABG 35±2, after
CABG 36±2 (p NS); 4 VS-EF before CABG 37±3, after CABG 43±2 (p
<0.01); 5 VS-EF before CABG 35±3, after CABG 47±3 (p <0.001) No
relation existed between the extent of scar tissue and change in LVEF.

Conclusions: The extend of viable myocardium is closely related to the
magnitude of LVEF improvement after CABG. Optimal results are obtained
when >4 segments (>24% of myocardium) are viable before revascular-
ization. This should be considered preoperatively for achieving optimal
postoperative functional improvement.

Mo-P4:254 CLINICAL UTILITY OF THE ANKLE BRACHIAL
INDEX IN ASSESSING THE EXTENT AND
DISTRIBUTION OF ATHEROSCLEROSIS

R. Bedair, S. El-Tobgy, H. Rizk, H. Yehya. Cardiology Department, Cairo
University, Cairo, Egypt

Objectives: To compare the extent & distribution of atherosclerosis in patients
with a low ankle brachial index (ABI) to those with a normal one.

Methods: We studied 247 consecutive patients aged >55 years undergoing
coronary angiography, with an ABI≤1.5. The ABI was calculated by dividing
the lowest of the ankle pressures by the highest of the brachial pressures
detected by a Doppler probe. The carotid & femoral arterial bifurcations were
scanned by B-Mode ultrasound to detect plaques. Coronary angiograms were
reviewed for the number of vessels with >50% stenosis.

Results: Patients were divided into 2 groups; Group 1: ABI <0.9 (n=65,
26%) & Group 2: ABI ≥0.9 (n=182). Both groups had similar age (63.4±6
vs. 62.5±5.6) & gender (75%vs.73% males) distributions. Group 1 had
more smokers (42% vs.28% p=0.04) & Group 2 more diabetics (42%
vs.56% p=0.052). Group 1 showed a higher prevalence of ≥2 vessel CAD
(77%vs.55% p=0.003, OR 2.7 (95% CI 1.4-5.1)), multiple (≥2) femoral
plaques (31% vs.16% p=0.01, OR 2.4 (95% CI 1.2-4.7)) & multiple (≥2)
carotid plaques (51% vs.34% p=0.04, OR 2 (95% CI 1.04-3.9)). Concomitant
disease in the carotid & femoral beds was more prevalent in Group 1(39%
vs. 19% p=0.001 OR 2.7 (95% CI 1.5-5.1)) as well as plaques affecting all 3
vascular beds (36% vs.18% p=0.003, OR 2.6 (95% CI 1.4-4.8)).

Conclusion: The ABI is a simple bedside tool. An abnormal ABI is
associated with atherosclerosis in the coronary, carotid & proximal femoral
vessels.

Patients with a low ABI are more likely to have multiple plaques in the
same bed and atherosclerosis in multiple vascular beds.
Funding: Cairo University

Mo-P4:255 UNDER DIAGNOSIS OF PERIPHERAL ARTERY
DISEASE IN CVD PATIENTS REFLECTS ON
UNDERTREATMENT OF RISK FACTORS: THE
AGATHA LIKE STUDY

D. Gavish1,4, Y. Beigel2,4 , R. Zimlichman3,4 , E. Leibovitz1,4 . 1Department
of Internal Medicine A, Wolfson Medical Center, Holon, Israel; 2Internal
Medicine D, Wolfson Medical Center, Holon, Israel; 3Internal Medicine H,
Wolfson Medical Center, Holon, Israel; 4Sackler School of Medicine, Tel Aviv
University, Tel Aviv, Israel

Aim: The Israeli Global Atherothrombosis Assessment (AGATHA) like study
was initiated with the aim to detect the occurrence of low ABI among patients
with multiple risk factors and or known CVD.

Methods: Consecutive patients were recruited at internal medicine depart-
ments if they were patients over 55 years of age and were suffering from

cardiovascular disease (CVD), or if they had 3 or more CVD risk factors. A
full history and risk factor status was obtained and ABI was measured.

Results: Included were 591 patients (61% males, age 70±12 years, 90%
over 55 years). Eighty eight percent suffered from a history of a vascular event.
Seventy nine percent suffered from hypertension, 64% had hyperlipidemia,
47% were diabetics, 40% were smokers and 37% were obese. Mean blood
pressure was 137±23 mmHg systolic and 75±12 mmHg diastolic. Among pa-
tients suffering from hypertension, ABI level was 0.88±0.25 (Vs. 0.91±0.26
for the non-hypertensive population, p=0.025). ABI was 0.87 among the
diabetics (as compared to 0.92 in the non-diabetic group, p<0.01), and in
smokers ABI was 0.86 (Vs. 0.91 in non-smokers, p=0.012). Severity of ABI
was correlated with age, the number of risk factors and the number of systems
affected by atherosclerosis (i.e. CVD, CAD and PVD). The presence of PAD
did not affect the treatment status of the different risk factors, nor did the
severity of ABI. Statins were given to 60% of the patients, ACE inhibitors to
61%, aspirin to 83% and clopidogrel to 14%.

Conclusion: Among high risk CVD patients, low ABI is common. The
severity of ABI reduction and the presence of PAD did not affect the treatment.

Mo-P4:256 PERIPHERAL ARTERIAL OCCLUSIVE DISEASE:
WHAT’S ABOUT THE QUALITY OF DETECTION
AND OF FOLLOWING UP IN ALGERIAN
POPULATION

A. Berrah, N. Ouadahi, D. Hakem, M. Boucelma, D. Zemmour, M. Ibrir.
Internal Medicine Bab El Oued’s Hospital, Bab-El-Qued, Algiers

Introduction: Peripheral arterial occlusive disease (PAOD) is a common
condition with possible serious consequences. Despite of this evidence they
are less evaluated in Algerian’s literature.

Aim: To evaluate the quality of the screening of the PAOD in Algeria
Methods: Retrospective and descriptive multicenter (Algiers - Ghardaia)

study from June 2004 to May 2005.
Results: 317 patients included 270 (85%) men. Middle age was 64 years

(33 to 85). First manifestations were ischemic inflammation (42%); inter-
mittent claudication (10%) and throphic ulcers (7%). Smoking, hypertensive
disease (66%), diabetes mellitus were in decreasing order the main identified
cardiovascular risks factors (CVRF) associated. 82% of the patients have 2
and more CVRF. Systolic pressure index was estimated in 30%. Ddetection
of others sides of arteritis diseases (coronary, carotid...) were realised in
30%. Surgical sanction established in 122 patients (38%) and consisting in
lower limb amputation (108), vascularization treatment (7). Medical drugs
prescribed to prevent ischemic attacks were in decreasing order: vasoactifs,
platelet antiagregants and anticoagulant.Cost of therapy was estimated about
300 Euro patient by year.

Conclusion: The PAOD usually diagnosed at the intermittent claudication
stage is established later in ischemic attacks in our study.Objective of treatment
is essentially to prevent ischemic attacks and to restore functions. This study
showed clearly the necessity to control early the different CVRF and to reduce
the frequency of PAOD and finally the high cost linked to their treatment.

Mo-P4:257 SERUM CREATININE PREDICTS ALL-CAUSE AND
CARDIOVASCULAR MORTALITY IN PATIENTS
WITH PERIPHERAL ARTERIAL DISEASE: THE
ROLE OF ANTIPLATELET TREATMENT

L. Pasqualini, F. Gemelli, G. Vaudo, M.R. Mannarino, S. Innocente,
G. Schillaci, E. Mannarino. Internal Medicine, Angiology and
Arteriosclerosis Disease, University of Perugia, Perugia, Italy

Objective: Chronic renal disease is a predictor of cardiovascular disease and
death in several clinical conditions, but few data exist about its prognostic
value in patients with peripheral arterial disease (PAD). It is also unclear
whether antiplatelet treatment may reduce mortality in these patients.

Methods: We studied 357 white patients (mean age 71.0±9 years, 73%
males) with symptomatic PAD, who were followed for up to 17 years (mean
4.2 years). A total of 131 patients died, 79 of whom for cardiovascular causes.

Results: All-cause death rates were 6.4, 12.1, and 19.3 per 100 patient-
years, respectively, in the groups with normal renal function, mild renal failure
(creatinine 1.4-2.0 mg/dL), and frank renal failure (creatinine >2.0 mg/dL).
Compared to patients with normal renal function, the risk of all-cause death
was higher in patients with mild (hazard ratio 1.99, 95% CI 1.15-3.47) and
frank (hazard ratio 2.97, 95% CI 1.44-6.13) renal failure. Patients with mild
renal failure also had an increased risk of cardiovascular death (hazard ratio
1.90, 95% CI 1.10-3.28). In a Cox model, these associations were independent
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of age, diabetes, hypertension, smoking, serum cholesterol, ankle/brachial in-
dex, and previous cardiovascular events. Antiplatelet treatment independently
predicted a lower mortality (hazard ratio 0.71, 95% CI 0.51-0.97).

Conclusions: Even mild degrees of chronic kidney disease strongly predict
all-cause and cardiovascular death in patients with PAD. This association
is independent from cardiovascular risk factors, concomitant cardiovascular
disease, PAD severity, and antiplatelet drug treatment.

Mo-P4:258 PROTHROMBOTIC ACTIVITY IS ASSOCIATED
WITH ANATOMICAL AS WELL AS FUNCTIONAL
SEVERITY OF PERIPHERAL ARTERIAL
OCCLUSIVE DISEASE

M. Nylænde1, A. Kroese1, E. Stranden1, B. Morken1, G. Sandbæk1,
A.K. Lindahl1, H. Arnesen2, I. Seljeflot2. 1Aker University Hospital, Oslo,
Norway; 2Ullevål University Hospital, Oslo, Norway

Limited data exist on the relationship between prothrombotic activity and the
severity of peripheral arterial disease (PAD).

Objective: To investigate the relationship between markers of haemostasis
and the diagnostic measures of PAD: ankle-brachial-index (ABI), maximum
treadmill walking distance and angiographic score.

Methods: Among127 patients (mean age 66 yrs; 64% males) with angio-
graphically verified PAD, fasting blood samples were drawn for determination
of selected haemostatic variables.

Results: Von Willebrand factor (vWF), thrombomodulin (sTM), thrombin-
antithrombin complex (TAT), soluble tissue factor (sTF), tPA antigen (tPAag)
and D-dimer were all significantly correlated with the angiographic score
(p<0.05 for all). D-dimer, tPAag and fibrinogen were inversely correlated
with the maximum treadmill walking distance, (p<0.0001, p<0.04 and
p<0.05, respectively), whereas fibrinogen was the only variable correlating to
ABI (r = -0.223, p<0.05). After adjustment for relevant co-variates, D-dimer
and TAT remained statistically significantly associated with the angiographic
score (p<0.001), and fibrinogen was, independent of other risk factors, in-
versely related with both the maximum treadmill walking distance and the
ABI (p<0.01 for both).

Conclusion: In patients with PAD plasma levels of D-dimer, TAT and fib-
rinogen were significantly predicting the extent of atherosclerosis, evaluated
by angiographic score, maximum treadmill walking distance and ABI, re-
spectively. These findings demonstrate a prothrombotic state in PAD patients,
which might be of importance in future diagnosis and treatment of the disease.

Mo-P4:259 ANKLE-BRACHIAL INDEX IN SUBJECTS WITH
TYPE 2 DIABETES: ASSOCIATION WITH RISK
FACTORS AND CHRONIC DIABETIC
COMPLICATIONS

J. Mostaza1, R. Cañizares2 , M. Mauri3, P. Burillo4, J.M. Barragan5,
J. Montes6, P. Roman7, A. Costo8. 1Hospital Carlos III, Madrid, Spain;
2Hospital Sant Joan, Alicante, Spain; 3Hospital Terrassa, Barcelona, Spain;
4Hospital de Alcañiz, Teruel, Spain; 5Hospital Nuestra Señora de Sonsoles,
Avila, Spain; 6Hospital Meixoeiro, Vigo, Spain; 7Hospital de Requena,
Valencia, Spain; 8Hospital de San Pedro de Alcantara, Caceres, Spain

Objectives: The ankle brachial index (ABI) is an available, straightforward
and reproducible method for the detection of peripheral artery disease (PAD)
and for improving risk stratification in patients with diabetes. The objective of
the present study was to evaluate the prevalence of a low ABI in asymptomatic
subjects with type 2 diabetes and to assess its relationship with cardiovascular
risk factors and chronic diabetic complications.

Patients and Methods: We included diabetics without clinical evidence of
coronary, cerebrovascular or peripheral artery disease consecutively attending
96 cardiovascular risk units throughout Spain. A history of nephropathy,
retinopathy or neuropathy was collected from the medical record. Cardiovas-
cular risk factors were assessed and a 12-lead electrocardiogram and an ABI
measurement were conducted on all participants.

Results: 920 diabetics, 52% males, participated in the study. Mean age
was 65.8 (8.5) years and the duration of diabetes was 9.6 years. Prevalence
of a low ABI (<0.9) was 26.2%. Multivariate analysis indicated that factors
significantly associated with low ABI were age (OR 1.06; CI 95% 1.033-
1.084, p<0.0001), triglyceride concentration (OR 1.002; CI 95% 1.000-1.004,
p=0.006), duration of diabetes (OR 1.029; CI 95% 1.008-1.051, p=0.007)
and smoking habit (OR 1.755; CI 95% 1.053-2.925, p=0.03). Presence of
nephropathy, neuropathy, retinopathy, left ventricular hypertrophy, left bundle
branch block and atrial fibrillation were all associated with a low ABI, but

only renal disease remained significant after adjustment for age, duration of
diabetes and cardiovascular risk factors.

Conclusions: A low ABI is highly prevalent in subjects with type 2 dia-
betes and is related to age, duration of diabetes, smoking habit and triglyceride
concentration. Although chronic complications are frequently associated with
a low ABI, only renal damage is independently associated with PAD.
Funding: This study has been sponsored by a grant from Bristol Myers
Squibb.

Mo-P4:260 ABDOMINAL AORTIC ANEURYSM IN ELDERLY
PATIENTS WITH CORONARY ARTERY DISEASE

I. Riecansky 1, J. Madaric1 , I. Vulev1, A. Mistrik1, J. Bartunek2 . 1Dept.Of
Cardiology, Slovak Cardiovascular Institue, Bratislava, Slovak Republic;
2Cardiovascular Center, Aalst, Belgium

Objective: We studied the prevalence of abdominal aortic aneurysm (AAA),
(diameter ≥3cm) and its predictive risk factors in 109 consecutive patients
(pts) who were over the 60 years of age with coronary artery disease (CAD).

Methods: Ultrasound examination of abdominal aorta (supra and infrarenal
diameter) was performed in B mode (5500 SONOS, 2.5MHz transducer,
Hewlett Packard, Andover, Massachusetts) in transverse and longitudinal
projections. Significant CAD was defined as a narrowing ≥50% in diameter
of the epicardial segment of the coronary artery by quantitative coronary
angiography. Group of 60 age-matched pts without CAD served as a control.

Results: The prevalence of AAA was higher in CAD group (14%, 16/109)
then in controls (3%, 2/60, p<0.05). By multivariate analysis only smoking
was strongly associated with AAA (OR 4.86, 95% CI 1.55-15.24). Impor-
tantly, presence of diabetes mellitus was negatively associated with AAA in
univariate analysis (OR 0.11, 95% CI 0.01-0.83) and strong trend of inverse
association remained in multivariate analysis (OR 0.12, 95% CI 0.01-1.03).

Conclusion: Systematic screening can detect AAA in 1 of 7 pts with CAD
over the 60 years of age. The findings suggest that the risk factors for AAA
may differ from those associated with atherosclerosis and that atherosclerosis
alone cannot casually explain AAA.
Funding: The study was realized without any special funding or financial
support.

Mo-P4:261 INTRA ABDOMINAL FAT IS ASSOCIATED WITH AN
INCREASED RISK OF CORONARY HEART DISEASE
IN PATIENTS WITH PERIPHERAL ARTERIAL
DISEASE

B.G. Brouwer1, F.L.J. Visseren2, Y. van der Graaf1. 1Julius Center for
Health Sciences and Primary Care, University Medical Center Utrecht,
Utrecht, The Netherlands; 2Internal Medicine, Section of Vascular Medicine,
University Medical Center Utrecht, Utrecht, The Netherlands

The 5-year mortality has been found to be about 30% in patients with periph-
eral arterial disease (PAD). The metabolic syndrome (MS) is highly prevalent
in patients with PAD. Considering the high prevalence of MS in patients with
PAD, intra abdominal fat plays an important role in the development of these
metabolic disorders. The aim of this study is to determine the association
between intra abdominal fat and increased risk of CHD in patients with PAD.

Data were used from patients enrolled in the Second Manifestations of
ARTerial disease (SMART), an ongoing prospective cohort study in patients
with manifest vascular disease or vascular risk factors at the University
Medical Center Utrecht. This cross sectional study of 315 patients, mean age
59±10 years, comprised patients with PAD with presence (n=79) or absence
of coronary heart disease (n=236). Intra abdominal fat and subcutaneous fat
was measured ultrasonographically. MS was defined by Adult Treatment Panel
III.

In the group with the presence of CHD the prevalence of MS (63%) was
higher compared to patients with absence of CHD (48%). All fat measures
were higher in patients with the presence of CHD compared to patients without
a history of CHD, except for subcutaneous fat. Waist circumference showed
an association with increased risk for CHD (OR 1.64, 95% CI 1.203-2.233)
per increase of SD. Subcutaneous fat had the weakest association with only
1.04,95% CI 0.804-1.351, increased risk for CHD per 1 SD.

Our results demonstrate that intra abdominal fat and waist circumference
are associated with an increased risk for the presence of CHD in patients with
PAD.
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Mo-P4:262 FEMORAL ATHEROSCLEROSIS IS REDUCED IN
SOUTH ASIAN COMPARED WITH EUROPEAN MEN

N. Chaturvedi 1, E. Coady1, J. Mayet1, A.R. Wright2, A.C. Shore3,
S.A.M.C.G. Thom1, J. Kooner1, A.D. Hughes1. 1Imperial College London,
London, United Kingdom; 2St Marys Hospital, London, United Kingdom;
3Peninsula Medical School, Exeter, United Kingdom

Background: Indian Asians have risks of heart disease 1.5 fold that of
Europeans, but apparently only a quarter of the risk of peripheral arterial
disease. This paradox, and reasons for it, have not been explored.

Methods and Results: We studied 83 European and 84 South Asian adult
men (mean age 62 years SD 8.7) with and without coronary disease. Extent
of coronary atheroma was quantified by coronary artery calcification score on
multislice CT. Superficial femoral and common carotid intima media thickness
(IMT) was measured by ultrasound. Femoral IMT was 1.58, 2.06, 2.12, and
2.69 mm in Europeans, and 0.61, 1.41, 1.81 and 2.29 in South Asians by
increasing categories of coronary atheroma (p=0.003 for ethnic difference,
adjusted for age and lumen diameter). Adjustment for smoking and systolic
blood pressure, the only risk factors adversely distributed in Europeans, only
partly accounted for this ethnic difference (p=0.05). Other risk factors, such
as lipids, obesity, insulin and glycaemic status, more adversely distributed in
South Asians, could not account for ethnic differences. Prevalence of abnormal
ankle brachial index and lower limb atherosclerotic plaque was also greater in
Europeans. No ethnic difference in carotid IMT was observed.

Conclusions: For a given level of coronary disease in men, South Asians
have less lower limb atherosclerosis than Europeans, unexplained by estab-
lished risk factors.

Mo-P4:263 POSTOPERATIVE ANALGESIA IN MEDIAL
VASCULAR OPERATIONS-A PROSPECTIVE
RANDOMISED STUDU ON SOLPADEINE AND
ANALGIN

L. Beshev1, A. Marinov1, A. Nedyalkov 2. 1Department of Vascular Surgery,
University of Medicine, Pleven, Bulgaria; 2Department of Gynecology,
University of Medicine, Pleven, Bulgaria

Objectives: To assess the efficacy in pain relief of Solpadeine and Analgin
in patients during the second and third postoperative days, after vascular
operations, performed in the Department of Vascular Surgery, Pleven.

Methods: 40 patients who underwent arterial operations were randomly
divided into two groups:one, in which the pain within the second and third
postoperative days was managed with Solpadeine; and in the other group with
Analgin. The pain intensity was evaluated by 100mm Visual Analogue Scale
(VAS);proportion of patients, with at least 50% effect, measured by VAS;
Verbal Rating Scale (VRS); a Total Pain Relief (TOTPAR) and the quantity of
rescue doses of Lydol.

Results: After the first administration of analgesics, a significant reduction
of pain intensity, using the VAS was measured in the both groups. The
pre-treating pain intensity for Solpadeine was 77,5±9,77 mm; an hour after
the first dose it was 42,95±9,77 mm (t=8,41; p=0,0001);and for Analgin
respectively-72,95±7,88 mm and 45,5±8,61mm (t=10,51;p=0,0001).

Significant difference in the magnitude of analgesia was measured by VRS
-3,5±0,503 for the Solpadeine group and 2,9±0,523 for the Analgin group
(F=13,68; p=0,0007). TOTPAR for Solpadeine was 43,75% from maxTOT-
PAR and for Analgin 36,25% from maxTOTPAR (F=13,68; p=0,0007).

Conclusions: Solpadeine and Analgin have demonstrated adequate reduc-
tion of the postoperative pain after arterial reconstructions and amputations
of inferior extremities. Solpadeine has a fast and stable effect of analgesia,
significantly higher than that of Analgin.
Funding: NO

Mo-P4:264 DELIVERY MAY PREVENT THE PROGRESS OF
ATHEROSCLEROSIS IN WOMEN

M. Hashimoto1, C. Iwai1, Y. Miyamoto1, M. Shimizu1, Y. Matsuda1,
K. Kanazawa1 , K. Nishimura2, D. Sugiyama2, K. Ito3, H. Akita1.
1Department of General Internal Medicine, Kobe University School of
Medicine, Kobe, Hyogo, Japan; 2Department of Evidence-Based Laboratory
Medicine, Kobe University School of Medicine, Kobe, Hyogo, Japan; 3Hyogo
Prefecture Health Promotion Association, Kobe, Hyogo, Japan

Objective: Pulse wave velocity (PWV) is an indicator of arterial stiffness and
it has been shown to be a good surrogate marker of clinical atherosclerosis.
Lack of estrogen or menopause has been thought to be one risk factor of

atherosclerosis. While women are in pregnant, they show elevated estrogen
level. The present study was conducted to evaluate the experience of pregnancy
and delivery on the result of noninvasive brachial-ankle PWV.

Methods: In total, 5,065 subjects (2,466 women and 2,599 men, 17-89
years) undergoing an annual health screening examination were enrolled in
a cross-sectional study. All subjects were asked conventional coronary risk
factors. Female subjects were also asked the age of menarche/menopause
and the number of gravida/para. The brachial-ankle PWV of each subject
was determined by using a noninvasive volume-plethysmographic apparatus
(Form/ABI; Colin Co., Komaki, Japan).

Results: Age, body mass index, current status of hypertension, diabetes
mellitus, hyperlipidemia and smoking habitus showed significant positive cor-
relation with brachial-ankle PWV. There was a significant negative correlation
between experience of delivery and brachial-ankle PWV after adjustment
of age and the other conventional coronary risk factors. The experience of
delivery showed a significant correlation also in a multiple regression analysis
(coef. -47.7, p<0.001).

Conclusions: Our findings suggest that experience of pregnancy with
delivery may prevent progress of atherosclerosis in women.
Funding: N/A

Mo-P4:265 LYMPHATIC SYSTEM OF THE ARTERIAL WALL IN
NORMAL AND ATHEROSCLEROTIC ARTERIES

A. Szuba1, P. Dziegiel2 , M. Podhorska2, M. Zabel2, D. Janczak3 ,
P. Chudoba3, W. Polak3, D. Patrzalek3 , R. Andrzejak1 . 1Dept. of Internal
Medicine, Wroclaw Medical University, Wroclaw, Poland; 2Dept. of
Histology, Wroclaw Medical University, Wroclaw, Poland; 3Dept. of Vascular
Surgery and Transplantology, Wroclaw Medical University, Wroclaw, Poland

Objectives: Lymphatic vessels were identified in adventia, however the lym-
phatic system of arterial wall was the subject of only few studies. Recent
studies suggest that lymphatics may play an important role in reverse choles-
terol transport. The aim of our study was to identify and quantify lymphatics
and lipid loaden macrophages in arterial wall in normal and atherosclerotic
arteries

Methods: Segments of large arteries with adventitia (abdominal aorta,
iliac and femoral artery) and adjacent lymphnodes were obtained from organ
donors (victims of accidents, sudden brain death).

Fragments of arterial wall and lymphnodes were embeded in paraffin or
prepared for electron microscopy studies. Lymphatics were visualized with
immunohistochemistry using LYVE-1 and Prox-1 antibodies. Anti ApoB
antibodies were used to detect LDL lipoproteins within arterial wall and
macrophages. Electron microscopy studies of adventitia and lymphnodes were
also performed.

Results: Lymphatic vessels are present in arterial adventitia but are also
detected in media and within atherosclerotic plaque. Number of adventitial
lymphatics correlate with intimal thickness.

Lipid loaden macrophages and foam cells were identified in adventitia and
paraaortic lymphnodes.

Conclusions: Our findings revealed the presence of lymphatics in arterial
media in intima (plaque) in addition to adventitia. The number of advential
lymphatics increases in atherosclerosis and correlates with intimal thickness.
Lipid loaden macrophages may migrate from arterial wall towards periarterial
lymphnodes.
Funding: The study was funded by the Wroclaw Medical University

Mo-P4:266 A SIMPLE PERIPHERAL ATHEROSCLEROSIS
SCORING SYSTEM CAN READILY PREDICT THE
SEVERITY OF CORONARY ARTERY DISEASE

S. Koulouris, K.A. Triantafyllou, C. Dasopoulou, P. Symeonides,
I. Michaelides, V. Tsagou, D. Agelidou, A. Kranidis, A.S. Manolis.
Evangelismos Hospital, Athens, Greece

Objectives: Peripheral vascular disease has not been extensively studied as
a coronary artery disease (CAD) predictor. The present study assessed this
issue.

Methods: A coronary angiogram to diagnose suspected CAD was per-
formed in 164 patients <65 years old (149 men,15 women). The number
of diseased vessels and Hamsten score were used to assess CAD severity.To
estimate if a peripheral atherosclerosis score (PAS) could detect patients with
3-vessel disease (3VD), common carotid and common femoral arteries were
imaged by B-mode ultrasound. The PAS ranged 0-2 (0: no plaque presence, 1:
either carotid or femoral plaque presence, 2: plaque presence in both vascular
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beds). A score based on the classic risk factors presence (ranging 0-5) was
also assigned to each patient. To explore the association between PAS and
Hamsten score a Kruskal-Wallis analysis of variance test was performed.
Finally, logistic regression analysis was used to demonstrate the independent
predictors of 3VD.

Results: Twenty one patients (13.1%) had 3VD. In multiple logistic
regression analysis which included PAS, risk factor score and age as in-
dependent variables, only PAS could independently predict the presence of
3VD [Exp(B)=3.351, 95% CI=1.269-8.845, p=0.015]. Moreover, analysis of
variance revealed a significant graded association between PAS and Hamsten
score (Hamsten scores: 0.99±1.12, 1.84±1.57 and 2.71±1.67 for PAS: 0, 1
and 2 respectively, p<0.001).

Conclusions: Among non-elderly patients with CAD-related symptoms of
recent onset, a readily available PAS can be useful as a predictor of severe
CAD.
Funding: Self-funded research.

Mo-P4:267 RELATIONSHIP BETWEEN PERIPHERAL
ARTERIAL DISEASE (PAD) AND PLASMA FREE
SH-GROUP CONCENTRATION

I. Jassó1, A. Blázovics2 , K. Hagymási2, E. Dinya3, A. Landi1. 1IV.
Department of Internal Medicine, Szt. István Hospital, Budapest, Hungary;
2II. Department of Internal Medicine, Semmelweis University Budapest,
Budapest, Hungary; 3Egis Ltd., Budapest, Hungary

Objective: to investigate the plasma level of free SH-group in patient with
PAD.

Methods: we measured the plasma free SH-group concentration of 168
patients with PAD and 82 controls (non-diabetic and free from any clinical
signs of atherosclerosis). Their clinical and laboratory data and vascular risk
factors were analyzed.

Results: SH-group concentration was significantly lower in patients than
in controls and in patients with female gender, hypertension and ischemic
heart disease (IHD) vs. men, normotensive and non-IHD patients, respec-
tively. The patients with elevated level of plasma homocysteine and serum
creatinine had considerably lower SH-group concentration than the patients
with normal levels. There was no significant association between the severity
of PAD and the SH-group concentration. The patients treated with statins had
considerably higher SH-group concentration than the patients without statin
therapy. Unexpectedly, smokers of patients and controls had higher SH-group
concentrations than non-smokers and the patients treated with ACE-inhibitors
had lower level of SH-group vs. the patients without ACE-inhibitor ther-
apy.

Conclusions: our results suggest that lower plasma free SH-group concen-
tration can represent unbalanced redox homeostasis in PAD. Its associaciation
with statin therapy could be the pleitropic effect of the drug. We presume
that smoking and ACE-inhibitors effect on atherothrombotic process without
involving SH-groups.
Funding: our study was partially granted by the Gedeon Richter Ltd.

Mo-P4:268 CLINICAL SIGNIFICANCE OF THE DETECTION OF
UNKNOWN PERIPHERAL ARTERIAL DISEASE IN
PATIENTS WITH VASCULAR RISK

J.D. García-Díaz 1, L.F. Viejo2, L. Manzano3,4 . 1Hospital Príncipe de
Asturias, Alcalá de Henares, Spain; 2 Hospital Provincial, Toledo, Spain;
3Hospital Ramón y Cajal, Madrid, Spain; 4University of Alcalá, Madrid,
Spain

Objectives: To know the prevalence and clinical characteristics of previously
unknown peripheral arterial disease in patients with vascular risk factors and
to assess possible therapeutic implications of its discovery.

Methods: A multicenter cross-section observational study in patients with
classic vascular risk factors but without known atherothrombotic disease. As
well as clinical and biological parameters were evaluated, we assessed the
ankle-brachial index (ABI) by an automatic Doppler device as a previously
defined and standardised protocol.

Results: A total of 493 patients were included and 27.4% showed an ABI
< 0.9 (37.9% with diabetes vs 21.3% with no diabetes). Only 13 (2.6%)
patients referred definite claudication and 23 (4.7%) atypical one. Age (OR
1.06 for every year of increasing), diabetes mellitus (OR 2.64) and hyperc-
holesterolemia (OR 1.86) were the independent factors associated with an ABI
< 0.9 in multivariate analysis. There was a significant relationship between
Framingham risk scores and low ABI. Up to 80% of the patients with low

ABI had LDL cholesterol > 100 mg/dL and 73% a blood pressure > 130/85
mmHg.

Conclusions: High proportion of asymptomatic peripheral arterial disease
is detected in intermediate or high vascular risk patients. Routinely ABI
assessment in these subjects would allow adapting therapy intensity to get an
optimal control on risk factors.

Mo-P4:269 DIFFERENT CONTEXT OF THE FINDING OF LOW
AND HIGH EXTREME VALUES IN THE
ANKLE-BRACHIAL INDEX MEASUREMENT

J.D. García-Díaz 1, L.F. Viejo2, L. Manzano3,4 . 1Hospital Príncipe de
Asturias, Alcalá de Henares, Spain; 2Hospital Provincial, Toledo, Spain;
3Hospital Ramón y Cajal, Madird, Spain; 4University of Alcalá, Madrid,
Spain;

Objectives: To investigate whether extreme high values in ankle-brachial
index measurement are associated to the same characteristics than the low
values, which are consistently related with peripheral arterial disease and an
elevated cardiovascular risk.

Methods: A multicentre cross-section observational study of 493 patients
with classic vascular risk factors but without known atherothrombotic disease.
In addition to clinical and biological variables measurement, we assessed the
ankle-brachial index (ABI) by an automatic Doppler device as a previously
defined and standardised protocol. Clinical profile and relationship with risk
factors were analysed in ABI <0.9 and >1.4 patient subgroups.

Results: The ABI was < 0,9 in 135 patients (27.4%) and > 1.4 in 37
(7.5%). Both subgroups were associated with advanced age, but while a low
ABI were related with diabetes mellitus (OR 2.64) and hypercholesterolemia
(OR 1.86), high ABI were significantly associated with female sex (OR 2.21,
CI95%: 1.06-4.64) and a familial history of premature vascular disease (OR
2.20, CI95%: 1.02-4.72). Also there was a non significant trend to show high
ABI among diabetic and hypertensive patients. Only the low ABI feature
was clearly related with high cardiovascular risk categories by Framingham
equation estimation. Vascular intermittent claudication was presented in 22
patients (16.3%) with low ABI (OR 4.9), but only in 2 patients (5.7%) with
high ABI (OR 0.7).

Conclusions: The finding of low or high extreme ABI values is related with
different risk profiles. Moreover, only low ABI is associated with symptoms
of peripheral arterial disease.

Mo-P4:270 POTENTIAL ROLE OF A DIGITAL PALPATION
METHOD FOR THE MEASUREMENT OF
ANKLE/BRACHIAL INDEX IN PERIPHERAL
ARTERIAL DISEASE SCREENING

A. Clara1, J. Merino1, A. Planas2, A. Braojos2, L. Roig1, A. Garcia1,
R. Portas1, F. Vidal-Barraquer1 . 1Hospital del Mar, Barcelona, Spain; 2Abs
Pubilla Casas, Hospitalet, Spain

Objective: The ankle/brachial index is the most worldwide method to screen
peripheral arterial occlusive disease. It is currently measured by means of a
continuous Doppler device (CDD) and its limiting point is the ankle blood
pressure measurement (ABPM). The objective of the present study was to
evaluate the correlation between ABPM measured by a digital palpation
method (DPM) and those obtained by CDD.

Methods: 100 lower limbs from 53 consecutive subjects (mean age 50.7
yr) with present pedal pulses (19% weak) whose abpm was first evaluated
by DPM and later by CDD. Both DPM- and CDD-ABPM were measured by
trained physicians with the help of a calibrated sphygmomanometer.

Results: DPM-ABPM (mean 130.2, SD 20.2) were similar to CDD-
ABPM (mean 128.7, SD 22.5) (intraclass correlation coefficient 0.996) and
no significant differences between both ABPM were found according to
age, sex or pulse quality. At CDD-ABPM <110 mmhg, DPM-ABPM were
slightly higher (mean +4.9 mmHg), whereas at CDD-ABPM >140 mmHg,
DPM-ABPM were slightly lower (mean -3 mmHg) (ANOVA inter-groups
P=0.001).

Conclusion: Whenever pedal pulse is present, ankle systolic blood pres-
sure may be reliably measured by a trained operator with this simple digital
palpation method. ABPM obtained by this DPM may vary slightly at high or
low blood systolic pressures, as measured by CDD, but differences are of little
clinical significance.
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Mo-P4:271 PLASMA HEPARIN COFACTOR II ACTIVITY IS A
PREDICTOR FOR INCIDENCE OF PERIPHERAL
ARTERIAL DISEASE IN PATIENTS WITH
CARDIOVASCULAR RISK FACTORS

K. Aihara, H. Azuma, M. Akaike, H. Kurobe, M. Fujimura, S. Hashizume,
Y. Ikeda, S. Yagi, T. Kitagawa, T. Matsumoto. The University of Tokushima,
Tokushima, Japan

Background: Thrombin generation has recently been recognized as one of
major risk factors in the development of peripheral arterial disease (PAD).
Heparin cofactor II (HCII) is a serine protease inhibitor that specifically
inhibits thrombin action at the site of injured vascular wall. We previously
reported that a high level of plasma HCII activity reduces incidences of
in-stent restenosis after percutaneous coronary intervention and carotid plaque
(Circulation 2004;109:461-5, 2761-5). However, it has not been clarified
whether plasma HCII activity can predict the incidence of PAD.

Methods and Results: Measurements of plasma HCII activity and ankle
brachial pressure index (ABI) were performed in 455 elderly Japanese subjects
with cardiovascular risk factors (mean age of 67.6 ± 10.8 years). Diagnosis of
PAD was determined by ABI value below 0.9, and 56 subjects were diagnosed
as having PAD. Mean plasma level of HCII activity in PAD subjects was
significantly lower than that in non-PAD subjects (85.2 ± 18.8% v.s. 94.2
± 17.5%, P<0.0005). Multivariate logistic regression analysis showed that
age (odds ratio [OR] 1.099, P<0.0005), history of current smoking (OR
2.365, P<0.05) and presence of diabetes mellitus (OR 3.980, P<0.005) were
independent and progressive determinants for prevalence of PAD. Conversely,
HCII was an independent protective factor against PAD (OR 0.976, P<0.05).

Conclusions: Low plasma level of HCII activity is a predictive factor
for incidence of PAD. In addition to coronary artery disease and carotid
atherosclerosis, HCII may be a novel therapeutic target in patients with PAD.

Mo-P4:272 INTIMAL NEOVASCULARISATION IS A
PROMINENT FEATURE OFATHEROSCLEROTIC
PLAQUES OFDIABETIC PATIENTS WITH CRITICAL
LIMB ISCHAEMIA

A. Carter, F. Serracino-Inglott, M. Murphy, N. Turner, A. Halka, F. Syed,
R. McMahon, M.G. Walker. Department of Vascular Surgery, Manchester
Royal Infirmary, Manchester, United Kingdom

Objectives: Plaque angiogenesis is associated with increased inflammatory
activity and hence instability. We aim to quantify plaque intimal neovas-
cularisation in the arteries of type II diabetic patients versus non-diabetic
controls.

Methods: Histological samples of arteries were taken from 20 patients un-
dergoing lower limb amputation for unreconstructable critical limb ischaemia,
ten of whom were non-insulin dependant diabetics. The samples were fixed
and then stained with H&E and for CD-31 and vWf. The number of new
vessels in the intima were examined by four investigators who were blinded
as to the patients diabetic status. Patient data included ABPI, renal function
and medications.

Results: The two groups were similar with regards to other risk factors and
ABPI. Staining for CD-31 and vWf showed significantly increased new vessel
formation in the diabetic patients on the luminal side of the internal elastic
lamina (p<0.05; Mann-Whitney U test). The non-diabetic controls revealed
minimal plaque angiogenesis.

Conclusion: Neovascularisation is associated with increased inflammatory
activity and hence, plaque instability within atherosclerotic deposits. The
increased number of new blood vessels within the intimal layer of arteries
in type II diabetes suggest that these patients would be at a higher risk of
atherosclerotic plaque rupture, embolisation and limb loss.
Funding: None.

Mo-P4:273 ACUTE IMPAIRMENT OF ENDOTHELIAL
FUNCTION(EF) BY MAXIMAL TREADMILL
EXERCISE IN CLAUDICANTS(IC), AND ITS
IMPROVEMENT AFTER SUPERVISED PHYSICAL
TRAINING

G.M. Andreozzi 1, A. Leone2, R. Laudani2, G. Deinite2, R. Martini1 .
1Angiology Care Unit Univ. Hospital, Padua, Italy; 2Vascular Rehabilitation
Unit of Rehabilitation Clinic Casa di Cura Carmide, Catania, Italy

Objective: Assess the effect of maximal exercise and supervised physical
training on the EF of patients with IC.

Methods: 22 male pts with IC [age 54-74;ABI 0,49-0,75;BMI 22,42±
5,30].10 pts diabetics (type 2);all smokers in the past; none suffered from
major cardiovascular events.

EF (at rest, after maximal test and corresponding delta) has been measured
by ultrasound method before and 20 min. after maximal treadmill test (speed
2.5 km/h,slope 15%).

After 10 days of physical training (daily distance 1-2 km;60% of walking
ability) maximal test and EF measurement have been repeated.Statistical
Analysis: T Student test of average, SD of EF at rest and after maximal test,
and corresponding delta.

Results: Baseline EF:7,59±2,95 at rest, 5,28±3,30 after maximal exercise
(p<0,018).Delta% was -33,20±37,90. After training EF:10,30±4,04 at rest,
significantly higher (p<0,0012) than baseline value. After maximal exercise
EF was 7,79±2,56 significantly lower than baseline value after treadmill
(p<0,0004), but higher than EF after maximal test measured before training
(p<0,0019).Delta %: -18,97±23,76, significantly (p<0,05) lower than the
before training measurement.

Conclusions: Our results confirm the few data found about the impairment
of EF in pts with IC. 2/3 of pts showed an EF lower than cut-off. Maximal
exercise is associated with a significant worsening of EF, with similar trend
described about acute inflammatory response.Supervised physical training
show a significant (p<0,0012) EF improvement and a significant reduction
of worsening induced by the maximal exercise, realising a kind of ischaemic
preconditioning.

Mo-P4:274 THE EFFECT OF HEMODIALYSIS ON AORTIC
STIFFNESS IN PATIENTS WITH CHRONIC RENAL
FAILURE: A PILOT STUDY

A. Celik1, M. Melek1, S. Yuksel2, A. Avsar1, C. Kilit1 , E. Onrat1,
H. Saglam1, S. Demir2. 1Afyon Kocatepe University, Department of
Cardiology, Afyonkarahisar, Turkey; 2Afyon Kocatepe University, Department
of Internal Medicine, Afyonkarahisar, Turkey

Objectives: Patients with chronic renal failure are likely to have accelerated
atherosclerosis. Chronic hemodialysis is also associated with atherosclerosis
caused by oxidative stress. Pulse wave velocity (PWV) is a new technique
and frequently used today to determine the arterial stiffness. Increased aortic
arterial stiffness is an independent risk factor for cardiovascular disease. The
aim of the study is to find out the effect of hemodialysis on aortic stiffness by
using PWV.

Material and Method: Twelve patients (mean age 51±13, 7 female) with
chronic renal failure on regular hemodialysis programme were included to the
study. Before and after hemodialysis, PWV was calculated from measurements
of the pulse transit time between two recording sites, the femoral and carotid
external arteries by PulseTrace 6000 Module with using 4 Mhz CW Doppler
probe (Micro Medical, Rochester, UK).

Results: There were no significant difference in PWV values before and
after hemodialysis (8.4±3.8 m/sec and 6.8±3.2 m/sec respectively, p=0.35).

Conclusion: We did not find acute effect of hemodialysis on PWV, an
indicator of arterial stiffness, in patients with chronic renal failure.

Mo-P4:275 SOME EXPERIENCES RELATED TO DILATED
AORTIC SEGMENTS AND INFLUENCE OF AGE AND
SIZE OF AORTIC ANEURYSM TO ITS RUPTURE

B. Pojskic1, M. Dilic2, M. Buksa2, N. Krdzalic1 . 1Cantonal Hospital
Zenica,Cardiology Department, Zenica, Bosnia Herzegovina; 2Medical
Clinical Center of University Sarajevo, Sarajevo, Bosnia Herzegovina

Objectives: Find out differencies between clinical findings of patients with
thoracal and abdominal aneurysm,survival rate, influence of size of aneurysm
to its rupture

Methods: 10 patients with thoracal and 5 with abdominal aneurysm were
admitted in Cardiology Department during 2005 and had followed from the
moment of detection aneurysm.

Results: There were 9 men and 1 woman with thoracal aneurysm, age 43
to 71, average 62,6, all with arterial hypertension. One had rate of growth
of aneurysm 0,17 for 2 years (5,0-5,5 cm), the second 0,14 for 5 years (4,8-
5,5cm) and the third 0,31 for 9 years (5,0-7,8 cm). 9 patients were admited
with dissection, and 7 were without previous hystory of aneurysm. Average
survival time was 26,4 hours (12-48hours), average size of aneurysms was
5,47 cm. Mortality rate was 80%, male 90%. Survival rate of largest aneurysm
of 7,8 cm was 9 years,annual rate of growth 0,31 cm. The other surviver is
on dyalisis program. There were 5 abdominal aneurysms with dissection after
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myocardial infarctions. There were 3 men and 2 women, average age 69,8,
survival rate 8-21 months (average 13,5 month).

Conclusions: Majority were men, all with hypertension, 80% appeared
with rupture without previous hystory of disease. Mortality rate was 80%.
Those with thoracic aneurysm were younger and survived less then 48 h and
with abdominal were older with survival time about 13,5 months. Annual rate
of growth of aneurism was smaller then in literature, finally size was about
5,5 cm but rupture caused the deaths. Is the fact that patient with the largest
aneurysm was the youngest one, was decisive factor for his long surviving?
Funding: Cantonal Hospital Zenica

Mo-P4:276 THE MANAGEMENT OF ACUTE STROKE BY
IN-HOSPITAL CARE PATHWAYS: A
NON-RANDOMIZED STUDY IN THE ELDERLY

L. Denti1, U. Scoditti2 , C. Tonelli3 , R. Valcavi1, S. Riboldi1, V. Campana1,
G.P. Ceda1. 1Geriatrics Ward University Hospital, Parma, Italy; 2Neurology
Ward University Hospital, Parma, Italy; 3Vascular Medicine Ward University
Hospital, Parma, Italy

Objectives: To assess the possibility of implementation of an in-hospital care
pathway program for acute stroke in a geriatric ward and its potential benefits
on clinical outcome.

Methods: 202 patients consecutively referred to a geriatric ward for
acute stroke (first event), aged 83.9± 7.1 years (range 65-105), were treated
according to a predefined care pathway, comprehensive of specific diagnos-
tic, therapeutic and rehabilitative protocols. Several process and outcome
indicators of the quality of assistance have been considered, according to
international guidelines. As controls, we used 102 patients referred to the
same ward before the implementation of the care pathway and treated by
conventional care.

Results: We documented a significant increase of computed brain scan use
within the first 24 hours after stroke onset and of aspirin administration both
during in-hospital stay and at discharge, suggesting a significant qualitative
improvement in stroke management. Besides, a significant 25% decrease in 1-
month mortality was found (15.3% vs 20.4%), independently of other clinical
predictors of outcome, such as the extent of neurologic impairment at stroke
onset, pre-morbid functional status and the need of bladder catheterisation
(HR 0.27;95% CI 0.12-0.64; p 0.003 at Cox regression).

Conclusions: In-hospital care pathways for acute stroke can be success-
fully implemented for old patients, with potential benefits in term of quality
of assistance and clinical outcome. They can represent an alternative to
conventional care, especially when more organized and established models of
stroke in-hospital care, such as stroke units, are not available

Mo-P4:277 CD4+CD28NULL T CELLS IN PATHOGENESIS OF
ACUTE ISCHEMIC STROKE

M. Nowik, P. Nowacki. Department of Neurology, Pomeranian Medical
University, Szczecin, Poland

Objective: CD4+CD28null T cells contribute to Acute Coronary Syndrome
onset by combining with unstable plaque formation. The question is whether
they could play th role in pathogenesis of acute ischemic stroke.

Methods: Peripheral blood T cells from 41 patients with first ever acute
thrombotic or thromboembolic ischemic stroke (group I) and 30 patients
without stroke suffering from two major atherogenic stroke risk factors -
hypertension and diabetes mellitus type 2 (group II), were compared for the
distribution of CD4+CD28null T cells by flow cytometric analyzis.

Results: The percentage of CD4+CD28null T cells appeared comparable in
stroke patients and patients included to group II (median frequencies: 12,26%
versus 9,55%, the Mann-Whitney U test, p=0,151). In both groups median
percentage of these cells was significantly greater than in healthy individuals
(12,26% versus 2,22% and 9,55% versus 2,22% for group I and II respectively,
the Mann-Whitney U test, p < 0,0001). Time of blood drawing and finding of
lesions in CT in patients with stroke, as well the level of neurological deficit,
haven’t had significance for frequency of CD4+CD28null T cells.

Conclusions: 1. The acute phase of ischemic stroke is combined with
remarkable increase of CD4+CD28null T cells. 2. The higher rate of
CD4+CD28null T cells in patients with risk factors for ischemic stroke,
still uncomplicated by acute vascular event, suggests that these cells become
involved in mechanisms increasing the risk of ischemic episode within the
brain. They are rather not a form of response to injury of nervous system
resulting from ischemia.

Mo-P4:278 UNDERUTILIZATION OF VASCULAR
MEDICATIONS FOLLOWING CAROTID
ENDARTERECTOMY

R. Madhavan, N. Raje, A. Murugappan, S. Chaturvedi. Wayne State
University, Detroit, USA

Objective: To determine the rate of use of vascular medications in a cohort
of patients following carotid endarterectomy (CE), since these patients are
at continued risk for stroke and coronary events in the long-term. Studies
such as HOPE and the Heart Protection Study have shown benefit of an ACE
inhibitor and statin in patients with proven vascular disease but the use of
these medications after CE has not been studied.

Methods: Charts were reviewed from an academic hospital of patients
who underwent CE during years 2002-2003. Patient demographics, medical
history, and discharge use of vascular medications (including antiplatelet
agents, antihypertensive agents, and statins) were recorded.

Results: 99 patients (52% women) were evaluated. Mean age was 71 years
and 54% had CE for symptomatic stenosis. 82% of patients had hypertension,
29% had diabetes mellitus, and 41% had a history of ischemic heart disease
(IHD). At discharge, 54% of patients were on statins, 75% were on aspirin,
and 47% were on ACE inhibitor/ARB. Only 26% of patients were on the
combination of a statin, aspirin, and ACE inhibitor/ARB. Patients with IHD
were more likely to be discharged on a statin (74% vs. 48%, p=0.02) and there
was a trend for greater ACE/ARB use in patients with IHD (64% vs. 44%,
p=0.09). There was no difference in aspirin use.

Conclusions: Despite the fact that CE patients have considerable long-term
vascular morbidity, proven medications such as statins, ACE inhibitor/ARB,
and aspirin were underutilized following CE in our study. Consistent use
of these medications should be considered following CE to prevent vascular
events.

Mo-P4:279 PREVALENCE AND PREDICTORS OF SUBCLINICAL
ATHEROSCLEROSIS AMONG ASYMPTOMATIC
LOW RISK INDIVIDUALS IN A MULTIETHNIC
POPULATION

J. Grewal, S. Anand, E. Lonn. McMaster University, Hamilton, Canada

Objectives: To determine the prevalence and predictors of excess subclinical
atherosclerosis (SCA) in a population at low risk of coronary heart disease
(CHD) by Framingham Risk Estimation (FRE).

Methods: 1113 adults of South Asian, Chinese, European, and Aboriginal
ancestry were randomly sampled from 4 communities in Canada as part
of the Study of Health Assessment and Risk in Ethnic Groups (SHARE).
Lifestyle, novel and conventional risk factors for CHD were obtained. Excess
SCA, evaluated by B-mode carotid ultrasound, was defined as a mean carotid
intima media thickness (IMT) ≥ 75th percentile for age, gender and ethnicity.
Participants were classified as low, medium and high risk for CHD based on
10-year FRE.

Results: 779 of 1113 participants (70%) were in the low FRE group. 174
(22%) low FRE partici pants had evidence of excess SCA, 67% female and
33% male. Chinese had the lowest rates of excess SCA (15%), followed by
South Asians (20%), Europeans (28%) and Aboriginals (29%). Predictors of
excess SCA were female sex (OR 1.5 CI(1.07-2.19), p=0.10), systolic blood
pressure (SBP) (OR 1.02 CI(1.01-1.04), p=0.001), total cholesterol/HDL ratio
(OR 1.2 CI(0.99-1.3), p=0.05) and lipoprotein (a) (OR 1.00 CI(1.00-1.01),
p=0.007). These risk factors accounted for 35% of excess SCA in multivariate
regression analysis.

Conclusions: 22% of individuals in the low FRE group have excess SCA,
and are therefore at increased risk of future clinical CHD. Known risk factors
account for only 35% of SCA. Carotid IMT can serve as a valuable adjunct to
CHD risk assessment that is uniquely race and gender sensitive.
Funding: None

Mo-P4:280 CEREBRAL CIRCULATION & ITS CORRELATION
WITH SYSTEMIC HEMODYNAMICS IN ISCHEMIC
STROKE PATIENTS DURING REHABILITATION

S.M. Kuznetsova, D.V. Shulzhenko. Institute of Gerontology, Kiev,
Ukraine

Objective: Cerebral hemodynamics and its correlation with systemic and
cardiac hemodynamics.

Methods: Sixty ischemic stroke patients aged 40-59 years and 60-74
years (n=55) and 65 age-matched healthy control. Ultrasound duplex scan-
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ning of brain/neck vessels and intracardiac and systemic hemodynamics
echocardiography (Siemens Sonoline Versa Pro).

Results: When comparing patients aged 40-59 years and 60-74 years,
both with bilaterally damaged common carotid artery (CCA), the former
showed greater thickness of intima-media complex (IMC) (1.15±0.04 mm
and 1.02±0.06 mm, resp.) and smaller sizes of internal CCA (6.4±0.036 mm
and 6.8±0.019 mm, resp.). The frequency of hypoechogenic atherosclerotic
plagues in the former was higher than in the latter: 4 times more frequent in
one-sided carotid damage and 12 times in two-sided damage. So, there was
a more ’aggressive’ atherosclerosis course and higher risk of repeated acute
cerebral circulatory disturbances at 40-59 years. In 40-59-year old patients
with one- and two-sided carotid lesions, the volume blood flow rate was
significantly lower than in control subjects corresponding to blood flow level
of 60-75-year olds.

Conclusion: The brain basilar system plays a key role in compensation of
carotid basin cerebral hemodynamics in the ischemic patients.

Finding: The 60-74-year old post-stroke patients had more strict correla-
tions between cerebral, cardiac and systemic hemodynamics, evidencing for
the more narrowed range of cerebral hemodynamics autonomy.

Mo-P4:281 CAROTID ARTERY STENOSIS, CHOLESTEROL AND
SILENT STROKE IN PATIENTS WITH TYPE 2
DIABETES MELLITUS AND HYPERTENSION

L.A. Chugunova, E.V. Tarasov, N.A. Galitsina, M.V. Shestakova. National
Endocrinology Research Center, Moscow, Russia

Objectives: To study frequency of carotid artery stenosis in patients with type
2 Diabetes Mellitus (DM 2) with hypertension and without history of stroke;
to compare it with daily rhythm of blood pressure, total cholesterol levels,
HbA1c and frequency of silent stroke.

Methods: The subjects of study were 68 patients with DM 2 ( mean age
62±8,3, mean duration of DM 2 12±5,72 years, mean hypertension duration
15±9,3 years). All of them were measured serum levels of total cholesterol,
HbA1c, artery stenosis by ultrasound method at ultrasonografic sistem Sonos
5500 (H/P). 22 patients were done 24-h ambulatory blood pressure monitoring
and brain MRI imaging.

Results: We found high frequency of carotid artery stenosis in our
patients-82% (group 1).18% patients had no carotid artery stenosis (group 2).
The mean serum level of total cholesterol was significantly higher in group
1(6,41±0,67 mmol/l vs 5,68 ±0,79 mmol/l, p<0,05). The mean HbA1c level
was not different between groups(8.1±0,86% vs 7,8 ±0,92%). Frequency of
non-dipper type of blood pressure and isolated systolic blood pressure (ISBP)
was significantly higher in group 1. In group 1 ten patients from 12 had silent
brain infarction on MRI scan and in group 2 only 1 patient from 10. All lesions
were < 15 mm.

Conclusion: In patients with DM 2 and hypertension was detected high
frequency of carotid artery stenosis associated with silent brain infarctions.
These patients were characterizied by high incidence of ISBP, non-dipper type
of blood pressure, hypercholesterolemia.

Mo-P4:282 APOLIPOPROTEIN A-1, APOLIPOPROTEIN B AND
LIPOPROTEIN (A) LEVELS AT PATIENTS WITH
ISCHEMIC STROKE

D. Agapakis1, G. Ntaios1, E. Massa2, C. Savopoulos1, G. Kaiafa1,
A. Hatzitolios1 . 11st Medical Propedeutic Department, Ahepa Hospital,
Aristotelian University, Thessalonica, Greece; 2Papanicolaou Hospital,
Thessalonica, Greece

Objective: Apolipoprotein A-1 (apoA-1) is the major component of HDL,
whereas apolipoprotein B (ApoB) is important for the metabolism of VLDL.
Increased levels of lipoprotein (a) [LP (a)] constitute an independent risk
factor for stroke. The goal of our study is to evaluate the levels of ApoA-1,
ApoB and LP (a) at patients who were hospitalized at our departments due to
ischemic stroke and assess their role on stroke as a risk factor.

Methods: These parameters were measured in 52 stroke patients (24 male,
28 female) of mean age of 76 years. 40 healthy individuals of similar age
were used as control group. Among the stroke patients, 15 suffered from
hypertension, 6 were diabetics whereas 16 had more than two risk factors

Results: 23 out of 52 patients (45.8%) were found to have increased levels
of Lp (a) (>300mg/l) compared to only 6% in the control group. The Lp (a)
levels were 378±421mg/l in patient group vs. 121±104mg/l in control group,
p<0.05.

16 out of 52 patients (30%) were found to have low levels of ApoA-1 com-

pared to only 8% in the control group. The ApoA-1 levels were 114±28mg/dl
in patient group vs. 144±32mg/dl in control group, p<0.00.

26 out of 52 patients (50%) were found to have increased levels of
ApoB(>125mg/dl) compared to only 7% in the control group. The ApoB
levels were 112±29mg/l vs. 96±23mg/l, p<0.05 [Man Whitney test]

Conclusions: Elevated levels of Lp (a) and ApoB and low levels of ApoA-1
are associated with increased risk of stroke. It seems that regular assessment
of these biochemical parameters at healthy individuals may be helpful in
evaluating the overall risk of stroke

Mo-P4:283 KIDNEY DISEASE IS A NEGATIVE PREDICTOR OF
30-DAY SURVIVAL AFTER ACUTE ISCHEMIC
STROKE

S. Brzosko, T. Szkolka, M. Mysliwiec. Dept of Nephrology and
Transplantation, Bialystok, Poland

Impaired renal function is a strong risk factor for cardiovascular diseases and
worsens patients prognosis. Renal dysfunction predicts mortality after acute
stroke in a long term. On the other hand in-hospital mortality after acute stroke
is strongly associated with disorders of consciousness at the onset of stroke,
severity of stroke, body temperature, blood sugar and some comorbidities.

The aim of the study was to analyze possible role of renal dysfunction
and/or signs of renal disease on 30-day mortality after acute ischemic stroke
based on one county hospital medical records.

Medical records of 312 consecutive patients admitted to Ostroleka County
Hospital (Department of Neurology) between March 2000 and October 2002
for acute ischemic stroke were retrieved retrospectively to determine factors
influencing 30-day survival.

Among analyzed patients 74 (23.7%) of them died during 30-day period.
In univariate Cox proportional hazards regression model negative predictive
factors were: age, pulse, estimated GFR (eGFR), presence of protein in urine
dipstick test, plasma glucose level, atrial fibrillation (AF), chronic heart failure
(CHF). In multivariate analysis independent negative predictors of 30-day
morbidity were: age HR 1.05 (95% CI 1.02-1.08), eGFR below 60ml/min HR
1.75 (95% CI 1.21-2.19), dipstick proteinura HR 2.28 (95% CI 1.74-2.82) and
plasma glucose level HR 1.005 (95% CI 1.00-1.008).

Results of this study identifies decreased renal function and presence of
urine dipstick proteinuria as a strong negative predictors of 30-day mortality
after acute ischemic stroke in analyzed population

Mo-P4:284 FACTORS ASSOCIATED WITH SHORT-TERM
MORTALITY IN OLDER PATIENTS WITH ACUTE
ISCHEMIC STROKE

G. Guerra1, G. Zuliani1, A. Cherubini2 , C. Ruggiero2, F. Di Todaro1,
A.R. Atti1, R. Fellin1. 1Department of Clinical and Experimental Medicine,
University of Ferrara, Ferrara, Italy; 2Institute of Gerontology and
Geriatrics, University of Perugia, Perugia, Italy

Objective: Stroke is the third cause of death and the first cause of severe dis-
ability in Western countries. We evaluated the association between a number
of clinical and laboratory parameters and short–term mortality (30 days) in a
sample of old subjects consecutively hospitalized for acute ischemic stroke.

Methods: 470 older patients (> 65 years) were enrolled. The data recorded
were: a) clinical features of stroke; b) routine clinical chemistry; c) medical
history; d) EKG. All patients underwent computed tomography of the brain.
Stroke type was classified according to the Oxfordshire Community Stroke
Project system (OCSP).

Results: The overall mortality was 28%. At multivariate logistic regression
analysis, short-term mortality was associated with altered levels of coun-
sciousness (ALC) (OR:11.80; C.I.95%:5.50-24.00), congestive heart failure
(CHF) (OR:3.06; C.I.95%:1.04-8.80), and age (OR:1.04; C.I.95%:1.002-1.09)
independent of gender, previous stroke, AF, fasting blood glucose, serum
albumin, serum iron, and white blood cell count. In patients with ALC (high
mortality rate group: 63.6%), only hyperglycemia (III vs I tertile, OR:9.60;
C.I.95%:1.65-52.50) was associated with mortality after multivariate adjust-
ment.

Conclusions: Our study highlights the role of ALC, CHF, and age in the
short-term prognostic stratification of older patients with ischemic stroke. Our
results strongly support the value of post-stroke hyperglycemia as marker for
short-term mortality, particularly in the presence of ALC and in nondiabetic
individuals.
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Mo-P4:285 RISK FOR TRANSIENT ISCHEMIC ATTACKS IS
MAINLY DETERMINED BY INTIMA-MEDIA
THICKNESS AND CAROTID PLAQUE
ECHOGENICITY

A. Kalogeropoulos, G. Hahalis, G. Terzis, A. Chrysanthopoulou, D. Siablis,
D. Alexopoulos. University Hospital of Patras, Patras, Greece

Objective: Stenosis severity, plaque morphology, and intima-media thickness
(IMT), all have prognostic impact in patients with asymptomatic carotid artery
disease. However, their independent contribution to risk for cerebrovascular
events is unclear.

Methods: We compared the ultrasonographic characteristics of 88 con-
secutive patients with first transient ischemic attack (TIA) without known
cardioembolic source with those of 176 asymptomatic control subjects. The
control group was matched by propensity score for age, gender, body mass
index, smoking status, hypertension, diabetes, and dyslipidemia.

Results: IMT was higher in TIA patients compared to control subjects
(0.74±0.14mm vs 0.68±0.13mm, p=0.001). Plaques were found in 71% of
patients and 65% of controls (p=ns). Compared with controls, TIA patients
demonstrated more frequently predominantly echolucent lesions (77% vs
56%, p=0.005) and high-grade carotid stenoses (21% vs 10%, p=0.042).
TIA patients with low-to-moderate grade (<70%) lesions exhibited higher
IMT (0.78±0.10mm vs. 0.71±0.12mm, p<0.001) and more prevalent echolu-
cent morphology (78% vs 54%, p=0.007) in comparison with their control
counterparts. No significant differences were observed regarding high-grade
lesions. In multivariate models only IMT and plaque echogenicity emerged as
independent determinants of risk.

Conclusions: Risk for TIA is primarily associated with IMT and plaque
echogenicity, especially in the absence of high-grade lesions. Stenosis severity
appears to be of limited prognostic value, since the majority of patients at risk
have low-to-moderate grade or no lesions.
Funding: None

Mo-P4:286 SEASONAL VARIATION IN THE OCCURRENCE OF
STROKE IN NORTHERN GREECE

A. Karagiannis, P. Semertzidis, K. Tziomalos, A. Kakafika, M. Sileli,
E. Kountana, V. Athyros, C. Zamboulis. Second Propedeutic Department of
Internal Medicine, Aristotle University of Thessaloniki, Hippokration
Hospital, Thessaloniki, Greece

Objective: Results of studies into the impact of seasonal variation on the
incidence of stroke have been inconsistent. The main goal of this study was to
investigate the seasonal variation of stroke occurrence in Northern Greece.

Methods: During a period of seven years (1997-2004), 6425 patients (3302
men, 3123 women) with stroke have been enrolled. The four seasons were
defined on the basis of meteorological reports: winter (December through
February), spring (March through May), summer (June through August), and
fall (September through November).

Results: Strokes were divided into ischaemic strokes (IS, 77.8%), in-
tracerebral haemorrhages (ICH, 11.4%), subarachnoid haemorrhages (SAH,
3.6%) and transient ischaemic attacks (7.2%). Among all patients, 26.8%
developed stroke in winter, 26.3% in spring, 22.5% in summer and 24.2%
in fall. Overall fatality during hospitalization was 14.3%; case fatality for IS
was 11.6%, for ICH, 32.7% and for SAH 43.2%. There were no statistically
significantly differences between stroke attack rates, stroke subtypes, fatality
and four seasons.

Conclusions: There is no seasonal influence on the incidence and fatality
of stroke in Northern Greece.

Mo-P4:287 CORRELATION BETWEEN METABOLOLISM AND
CEREBRAL HEMODYNAMICS IN ELDERLY
PATIENTS AFTER ISCHEMIC STROKE CAUSED BY
ATHROSCLEROTIC VESSEL LESIONS

S. Kuznetsova 1, Z. Rozhkova2 , V. Kuznetsov1. 1Institute of Gerontology,
Kiev, Ukraine; 2Scientific Diagnostic Center, Kiev, Ukraine

Objective: NAA, Cr and Cho determination in intact and damaged brain hemi-
spheres of post-stroke patients; metabolism/volume blood flow rate (VBFR)
relationships in extra- and intracranial vessels.

Methods: 119 post-stroke patients aged 59-71 years and 100 healthy
subjects 59-69 years (control). Ultrasound duplex scanning and 1H MR
spectroscopy.

Results: With right-sided hemisphere ischemia localisation, NAA, Cr and

Cho contents of occipital gray matter area of a damaged hemisphere were
reduced: NAA (2.9±2.0), Cr (11.3±1.3) and Cho (8.7±1.0). Control values:
23.6±1.6, 12.9±1.5 and 9.6±1.4. With the left-sided, separate metabolites
were measured only in frontal white matter area: NAA fall in damaged
(1.9±2.1) and Cr and Cho rise in intact hemisphere: 13.8±1.0 and 11.7±1.2.
Control values: 23.8±2.6, 10.6±1.6 and 9.3±2.11.

Due to rehabilitation, the structure of correlation between metabolite
contents and VBFR along carotid and vertebro-basilar vessels altered. With
right-sided ischemia, the gray and white matter NAA, Cr and Cho contents of
both hemispheres correlated with VBFR along respective median brain arter-
ies. With left-sided ischemia, NAA contents of both hemispheres correlated
with VBFR along left lumbar artery.

Conclusion: After stroke there was the hemisphere-dependent reduction
of major metabolite contents of occipital and frontal areas in both intact
and damaged hemispheres. Finding: Due to treatment there took place a
transformation of correlations between major metabolite contents and volume
blood flow rate, being more marked in right-sided ischemia localisation.

Mo-P4:288 THE DIABETES MELITUS AS MAIN RISK FACTOR
FOR STROKE IN ISLAND LEMNOS GRECCE
POPULATION

S. Paximadas1, S. Pagoni2, P. Nikitopoulou1 , G. Kalokerinos2 ,
G. Katsigianni1 , B. Kalompokis1. 1Second Department of Internal Medicine
and Lipid Unit, General Hospital of Athens Elpis, Athens, Greece; 2Third
Department of Internal Medicine, General Hospital of Athens G.Gennimatas,
Athens, Greece

Introduction: In an attempt to evaluate the levels of several cardiovascu-
lar risk factors in island Lemnos Greece we conducted an epidemiological
population-based health study.

Purpose: In this population-based cohort study we recorded the basic
cardiovascular risk factors as diabetes mellitus (D.M.) and old stroke in a
radon sample from island Lemnos Greece.

Material and Methods: We examined 655 radon adults, aged 61,9±13,3
(18-91) years, 198 (30,2%) males (M) and 457 (69,8%) females (F). The pro-
gram of investigation included clinical data, laboratory analyses and recorded
the D.M. and old stroke. Statistical analysis was performed using a SPSS 11,0.

Results: 3,1% from sample had old stroke, 1,8% F and 1,2% M
(95%C.I.=0,934, p=0,334), age 62±13 years NO - 71±6 years YES (p=0,001),
12,1% had D.M., 7,3% F and 4,7% M (95%C.I.=3,459, p=0,063), age 61±14
NO - 70±9 YES, (p=0,000), 0,9% had old stroke and D.M. (95%C.I.=6,259,
p=0,012).

Conclusions: The study shows that the prevalence of old stroke there was
in about 3% in our population, D.M. had about ¨û of population, the age
of those who had old stroke or D.M. was more as compared to population
without D.M. or old stroke, statistically significant end 1% had old stroke and
D.M., statistically significant.

Mo-P4:289 INTRACRANIAL ATHEROSCLEROSIS IN FIRST
EVER ISCHEMIC STROKE: A PROSPECTIVE STUDY
IN THAILAND

K. Phanthumchinda, Y. Likitjaroen, N.C. Suwanwela. Chulalongkorn
University, Bangkok, Thailand

Objective: The prevalence of intracranial atherosclerosis in first ever ischemic
stroke (FIS) patients has not been well documented. Computed tomography
(CT) is a sensitive test to detect vascular calcification which reflects late stage
atherosclerosis. This study was intended to probe the prevalence of intracranial
atherosclerosis in FIS using CT.

Methods: FIS patients aged more than 45 years admitted at Stroke Unit
during a one year period were recruited. Non-atherosclerotic stroke was ex-
cluded by appropriate investigations. Types of ischemic stroke were classified
by TOAST classification. Spiral scanning technique CT was performed. 2
carotid siphons, 2 middle cerebral arteries, one basilar artery and 2 verte-
bral arteries were evaluated. eFilm version 1.5.3. was used to evaluate the
calcification.

Results: 98 patients, 46 males and 52 females were recruited. The average
age was 65.55 ± 11.45 years. Prevalence of intracranial vessel calcification
was 66.3%. Large artery atherosclerosis (LAA) and small-vessel disease
(SVD) were observed in 50 and 48 cases respectively. 64.0% of LAA and
68.8% of SVD had vascular calcification. Calcification was found in 117
internal carotid arteries, 7 middle cerebral arteries, 6 basilar arteries and 30
vertebral arteries. Moderate to severe calcification were found in 107 vessels.
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Vascular risk factors included diabetes mellitus 36.9%, hypertension 89.1%,
ischemic heart disease 12.3%, smoking 21.5% and alcohol 9.2%.

Conclusion: Intracranial atherosclerosis in FIS is common regardless
of stroke subtypes. FIS patients had multiple site and moderate to severe
atherosclerosis.

Mo-P4:290 THE UNUSUAL PRESENTATION OF ACUTE
INTERNAL CAROTID ARTERY OCCLUSION IN
EMERGENCY DEPARTMENT

S.P. Tung1, L.M. Wang1, C.I. Huang1,2 . 1Department of Emergency
Medicine, Veteran General Hospital, Taipei, Taiwan; 2Neurosurgery of
Neurological Institute, Veteran General Hospital, Taipei, Taiwan

Objective: Acute internal carotid artery (ICA) occlusion usually points a
catastrophic disability. Here, we presented an eighty-year-old male patient
who suffered from left limb weakness for 3 hours. Twice minor stroke,
hypertension and hyperuricemia were the risk factors.

Methods: At our ED, Alert conscious without aphasia was noted. Cranial
nerves showed without any abnormal except blepharospasm and left pto-
sis.Left crural monoparesis, in addition to left side dysmetria, and left side
sensory impairment were found during peripheral examinations. Blood exams
showed within normal. At initial, mid-brain or posterior limb of internal
capsule infarction was suspected. Brain CT showed multiple old lacunar
infarctions without hemorrhage. Admission and brain MRI were arranged
according to neurologist’s consultation opinions.

Results: MRI revealed total occlusion of right intracranial ICA, high
grade stenosis of left intracranial ICA,left MCA. Acute infarctions in right
corona radiate, centrum semiovale and high frontal parietal junction.Plavix
was prescribed for controlling platelet aggregation. He was discharged with
decreased sensation on left side and neglect on left. No more emergency visit
or another motor-sensory dysfunction were noted in the following times.

Conclusions: ICA acute occlusion with minor cranial(ptosis and ble-
pharospasm) and limb dysfunction(monoparesis of left lower leg) is a rare
presentation.Liberally using brain MRI can help us to find detailed condi-
tions.Secondary stroke prevention is more important because one day we will
step into the advanced age society.
Funding: NO.

Mo-P4:291 CARDIOVASCULAR RISK FACTORS INCIDENCE IN
PATIENTS WITH AORTIC VALVULAR PROSTHESES
FOR DEGENERATIVE AORTIC STENOSIS WITH
AND WITHOUT CAD

D. Velimirovici 1, M. Rada1, D. Berceanu2 , D.M. Duda-Seiman1,
S. Dragan1, F. Cobzariu1, A. Cocoana1 , S. Mancas1. 1Preventive Cardiology
and Cardiovascular Rehabilitation Clinic, Timisoara, Romania; 2Dep. of
Microbiology, Univ. of Medicine and Pharmacy, Timisoara, Romania

Objectives: The work proposes to assess the incidence of cardiovascular risk
factors (CRF) in patients with aortic prostheses for aortic degenerative stenosis
with and without coronary artery disease (CAD).

Methods: We enrolled 96 patients with aortic valvular prostheses: 20
patients (20.83%) had also CAD with concomitant myocardial revascular-
ization. Male patients were predominant (63.54%); mean age 68±7 years.
We studied the incidence of CRF: BP≥140/90mmHg; BMI ≥30kg/m2; TC
≥200mg/dl or undergoing pharmacological treatment for dislipidemia; fasting
plasma glucose≥126mg/dl or previous diagnosed diabetes mellitus; smoking
or ex-smoker state.

Results: Patients with aortic degenerative stenosis were predominant
(group A=79.1); aortic degenerative stenosis was associated with CAD in
a 20.83% cases (group B). In group B, CABG with a single graft was
predominant (50%), with 2 grafts in 40% cases and with 3 grafts in 10%.
The incidence of risk factors show that in aortic degenerative lesions with
CAD there was a higher prevalence of hypercholesterolemia 40% (p=0.0001),
hypertensions 35% (p=0.004), obesity 30% (p=0.007) and diabetes mellitus
15% (p=0.05). There were no significant differences regarding the ex-smoker
state. In group B, patients with ≥ 3 risk factors were predominant (55%) and
in group A those with 1-2 risk factors (51.31%).

Conclusions: Major CRF for atherosclerosis are the same as those implied
in aortic degenerative stenosis development. There is a higher incidence of
CRF if aortic degenerative stenosis is associated with CAD. Risk factors
aggregation is significant in those with both conditions.

Mo-P4:292 VEGF-SECRETING MAST CELLS COLOCALIZE
WITH NEOVESSELS IN STENOTIC AORTIC VALVES
- A NOVEL MECHANISM OF ANGIOGENESIS IN
AORTIC STENOSIS

S. Syväranta1, S. Helske1, M. Kupari2 , M. Mäyränpää1 , J. Lommi2,
H. Turto2, K. Werkkala3, P.T. Kovanen1, K.A. Lindstedt1. 1Wihuri Research
Institute, Helsinki, Finland; 2Division of Cardiology, Department of
Medicine, Helsinki University Central Hospital, Helsinki, Finland; 3Division
of Cardiothoracic Surgery, Department of Surgery, Helsinki University
Central Hospital, Helsinki, Finland

Objectives: The pathogenesis of aortic stenosis (AS) involves lipid accumu-
lation, calcification, and infiltration of inflammatory cells, such as mast cells,
in the aortic valves. In contrast to normal avascular aortic valves, stenotic
valves show a marked degree of neovascularization. Since the mechanisms of
neovascularization have remained obscure, we studied the role of mast cells in
neovessel formation in AS.

Methods: Stenotic aortic valves were obtained from 86 patients undergoing
valve replacement surgery, and early sclerotic and control valves from cardiac
transplantations. Neovessels and mast cells were detected by immunohisto-
chemistry. The number and morphology of neovessels, and their association
with valvular mast cells were analyzed by computer-assisted morphometry.
Vascular endothelial growth factor (VEGF) expression in mast cells was
studied by double immunofluorescence.

Results: Stenotic aortic valves contained three types of neovessels, i.e. thin
microvessels, thin-walled vessels of medium size, and thick-walled, organized
vessels surrounded by smooth muscle cells. Activated mast cells accumulated
in neovascularized areas of the stenotic valves, in particular around the
medium-sized vessels, and were shown to accumulate and secrete VEGF.
Early sclerotic valves already contained mast cells, but no neovessels, sug-
gesting that in stenotic aortic valves mast cells promote neovessel formation,
and not vice versa.

Conclusions: By promoting inflammation and by secreting VEGF, mast
cells may participate in the pathological process of neovascularization in
stenotic aortic valves, and thus contribute to AS progression.

Mo-P4:293 RISK FACTORS ASSOCIATED WITH ACCELERATED
AORTIC STENOSIS: SPECIAL EMPHASIS ON
DIABETES MELLITUS

A. Ozgul, L.E. Sade, S. Balta, O. Eldem, A. Yildirir, B. Ozin,
H. Muderrisoglu. University of Baskent, Ankara, Turkey

Objective: Pathogenesis of aortic stenosis (AS) is related to the process of
atherosclerosis. Accordingly hyperlipidemia (HL), diabetes mellitus (DM),
hypertension (HT) and chronic renal disease (CRD) contribute to the progres-
sion of AS. Our aim was to investigate the impact of these risk factors in the
rate of progression of AS.

Methods: Fifty-six patients (31 women, mean age 70±16 years) with reg-
ular echocardiographic follow-up were studied. Patients with other valvular
diseases or left ventricular systolic dysfunction were excluded. Patients were
divided into two groups: group I with 0-1 risk factor and group 2 with two or
more risk factors.

Results: The two groups did not differ in terms of age, gender or coronary
artery disease. From the pooled data increases in the mean aortic gradient
were 3.5±2.3mmHg, 6.5±5mmHg, 10.2±6.4mmHg and 14.6±11.2mmHg,
and increases in the peak aortic gradient were 5.5±3mmHg, 11.2±6.4mmHg,
17.7±7.4mmHg, 26±13.4mmHg at the 6th,12th,18th and 24th months respec-
tively as compaired to baseline study. Peak and mean annual aortic gradients
increased more significantly in group II than in group I (peak gradient:
17±8mmHg, vs 11.4±4.8mmHg; p=0.007 and mean gradient: 10±8mmHg
vs 6.4±3mmHg; p=0.013). DM was the strongest factor associated with ac-
celerated progression of stenosis severity: Odds Ratio=3.5 (95%CI 1.02-12.2;
p=0.04)

Conclusion: Diabete mellitus, HT, HL and CRD are associated with
accelerated progression of AS implicating a need for a more aggressive risk
factor modification and a more frequent follow-up for patients with severe AS
who have these risk factors, particularly DM.
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Mo-P4:294 CARDIOVASCULAR RISK FACTORS INCIDENCE IN
PATIENTS WITH AORTIC PROSTHESES FOR
DEGENERATIVE VS. OTHER LESIONS

M. Rada1, D. Velimirovici1 , D. Berceanu2 , D.M. Duda-Seiman1,
F. Cobzariu1 , S. Dragan1, A. Cocoana1 , S. Mancas1. 1Preventive Cardiology
and Cardiovascular Rehabilitation Clinic, Timisoara, Romania; 2Dep. of
Microbiology, Univ. of Medicine and Pharmacy, Timisoara, Romania

Objectives: Aortic degenerative lesions show significant similarities with
atherosclerotic lesions, the risk factors for their development being the same.
The purpose of the work is to assess the incidence of cardiovascular risk
factors (CRF) in patients with aortic prostheses for degenerative vs. other
(rheumatic, congenital, etc.) lesions.

Methods: We studied 75 patients after aortic valvular replacement with
mechanic/biological prostheses for degenerative (group A) or other lesions
(group B). Male patients were predominant (68%), mean age was 63± 9 years.
Studied CRF were: BP≥140/90mmHg; BMI≥ 30kg/m2; TC≥200mg/dl; di-
abetes mellitus (fasting plasma glucose ≥126mg/dl); smoking or ex-smoker
state. Statistical processing: mean value ± standard deviation; %; unpaired t
test.

Results: Aortic degenerative lesions were more frequent (group A=60%).
The incidence of CRF shows that aortic degenerative lesions are associated
with a higher prevalence of risk factors: hypertension 56% (p=0.004), hyper-
cholesterolemia 45.33% (p=0.0001) and obesity 22.66% (p=0.006). Diabetes
mellitus was present only in group A (10.66). There were no significant
differences regarding the ex-smoker state. There is a risk factors aggregation
in group A, 53.33% of the patients being with at least 3 risk factors. Patients
in group B had 1-2 CRF (56-66%).

Conclusions: Degenerative aortic lesions are accompanied by a higher
prevalence of classical CRF, compared to other aortic lesions. Hypertension,
hypercholesterolemia and obesity, because of their incidence, modify the
cardiovascular risk profile in aortic valvular disease.

Mo-P4:295 AGE AND MALE GENDER ARE INDEPENDENT
PREDICTORS OF SIGNIFICANT CORONARY
ARTERY DISEASE IN PATIENTS WITH SEVERE
AORTIC STENOSIS

K. Linhartova1 , G. Sterbakova 1, I. Hanisova1, I. Bernat1, V. Beranek1 ,
T. Hajek2. 1Charles University School of Medicine Hospital Plzen, Plzen,
Czech Republic; 2Dept. of Cardiac Surgery, Charles University School of
Medicine Hospital Plzen, Plzen, Czech Republic

Background: Calcific aortic stenosis (AS) is closely related to atherosclerosis.
At the time of surgery, significant coronary artery disease (CAD) is found in
up to 50% of patients with AS. Our aim was to assess the predictors of CAD
in patients with severe AS.

Methods: Analysis of 206 consecutive patients operated in our centre for
nonrheumatic aortic stenosis between 2002 and 2005. CAD was assessed by
coronary angiography. History of major cardiovascular risk factors, body mass
index, casual blood pressure, blood lipids, and serum creatinin were evaluated.

Results: Of the 206 patients 101 (49%) had AS+CAD. In comparison
with AS only, AS+CAD patients were older (69±7 vs. 65±10, p<0,01),
more frequently males (67% vs. 52%), had more severe AS (maximal aortic
gradient 82±25 vs. 90±20 mmHg, p<0,01) but did not differ in the ejection
fraction (54%) and septal thickness (15 mm). AS+CAD patients were more
frequently hypertensive (72% vs 57%, p<0,01), but did not differ in the
occurrence of diabetes (38%), hyperlipidemia (66%), and smoking (38%).
The total cholesterol level was surprisingly lower in AS+CAD vs. AS only
(5,3±1,2 vs. 5,7±1,3 mmol/l p<0,05).

In logistic regression, age (p=0,0005), male gender (p=0,003), and hy-
pertension (p=0,005) were positively associated with CAD in patients with
AS.

Conclusion: In patients with severe symptomatic AS, age, male gender
and history of hypertension are independent predictors of significant CAD.
Funding: Research Grant IGA MH NR/8306-5, the Cardiovascular Research
Project of the Charles University Prague, MSM0021620817
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Mo-P5:296 THE EFFECT OF INTERVAL AND CONTINUE
ECCENTRIC ACTIVITIES ON CPK, LDH ENZYMES

J. Karimian. Isfahan University of Medical Sciences, Isfahan, Iran

In this study, the effects of interval and continue eccentric activities on serum
CPK and LDH activities in boys 15-18 years old was evaluated. 19 untrained
boys, ten persons in interval exercise, was participated, from shahrecord
schools, so their antropometry and physiologic features, such as age, high,
thigh diameter, thigh cross section aria, (%HRR), VO2 max were scaled. After
sampling, during fast the groups have been transported to zagross altitude,
in 3000 meters by car. Then they have to come down 14K.m during 120
minutes. The groups that did interval exercise, without rest period taken 14k.m
with HRR intensity that were %47/1±4/7 (129/6±7/8, per minute) while the
interval group with 23 minutes rest per 3k.m, taken the same distance with
heart rate reserve intensity as 34/1±8/9 (113/8±12/8 per minute). In order to
assessing the changes of CPK and LDH as biochemical pain signs on walking,
during 24 and 72 recovery periods again sampling have done.

The data was taken by MANOVA (repeated measure), and T-Test anal-
ysis, Concentration of CPK in both groups (interval and continue) were
increased. This changing more pain leakage of CPK during recovery in 24
hours (554/IU/5) (P < 0.05). Although LDH increased (292/IU/L) but it
significantly no match with CPK changing rate. Resoles showed that coming
down from altitude of 3000 meters interval and continuum methods in these,
Pas no differences ramatticalyon CPK and, LDH reactions.

Mo-P5:297 THE EFFECTS OF WARM UP ON RELATIONSHIP
BETWEEN CK AND LDH IN RECOVERY PERIOD

P. Shekarchizadeh, J. Karimian. Isfahan University of Medical Sciences,
Isfahan, Iran

The present study investigated the effect of warm up on relationship between
CK and LDH in recovery period. Twenty one trained female volunteers were
divided randomly into two groups.

The number of control group was 11 (the means of age 21.81±1.32yeears,
weight 60.72±6.57kg, height 163.18±3.91cm) and the number of experimen-
tal group was 10 (the means of age 22.20±1.24years, weight 55.70±6.63kg,
height 158.80±3.91cm). Control group performed 80 eccentric contractions
of the elbow flexors and experimental group before eccentric contraction per-
formed static stretching as warm up. Blood levels of CK and LDH measured
before, immediately after, 24 and 48 hours after contractions. Pearsons’ corre-
lation coefficients, Fishers, Z and t test, were used for analysis of results. There
were significant correlation between CK in both groups. LDH experimental
groups and CK and LDH in recovery period on experimental group.

It show the warm up has a significant effect on CK and LDH correlation in
recovery period, The results showed warm up prevented the muscular cramp
and decrease the pain of cellular damage, also the warm up changes the
depletion > pattern of CK and LDH after stern uses activities.

Mo-P5:298 ARE DIFFERENCES IN CARDIOMYOCYTE
CONTRACTILITY RELATED TO AEROBIC
CAPACITY MEDIATED BY NNOS ?

M. Hoydal1, U. Wisloff1, O. Kemi1, S. Britton2, O. Ellingsen1. 1Norwegian
University of Technology and Science, Trondheim, Norway; 2Departement of
Physical Medicine and Rehabilitation, University of Michigan, Ann Arbor,
MI, USA

Background: The neural isoform of Nitric oxide (nNOS) syntase is sug-
gested to be an important regulator of cardiac contractile function. We tested
whether altered cardiomyocyte function as a consequence of aerobic capacity
(VO2max) is influenced by nNOS system in rats with intrinsic high and
low endurance capacity, HCR and LCR, respectively. LCR animals have an
inherent profile resembling to the metabolic syndrome.

Methods and Results: HCR and LCR rats performed training (TR) by
interval treadmill running, 8 min at 80-90% of VO2max, 2 min at 40-50% for
1 hour, 5 days per week over 6 weeks, or remained sedentary (S). VO2max
increased significantly in both LCR and HCR TR groups. Electrical field stim-
ulation at 5 Hz in isolated cardiomyocytes revealed improved contractility,
relaxation and Ca2+ transients due to training in both groups. From start LCR
was significant lower than HCR on both endurance capacity and contractile
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performance parameters. Selective inhibition of nNOS in cardiomyocytes
(L-VNIO) increased contractility (p < 0.01) in all groups except HCR S (p =
0.092). Both time to 50% relengthening and 50% Ca2+ decay was prolonged
due to nNOS blocker in all groups (p < 0.01), whilst Ca2+ amplitude was
increased in all groups (p < 0.01). Interestingly, when blocking nNOS the dif-
ference between LCR S and LCR TR was no longer significant on contractility
(p = 0.092).

Conclusion: nNOS is an important mediator of cardiomyocyte contractile
performance in trained and sedentary LCR and HCR animals.

Mo-P5:299 THE EFFECT OF DIET AND EXERCISE ON SERUM
LIPIDS LEVELS ON CLIENTS WITH
HYPERCHOLESTEROLEMIA REFERRING TO
SHAHID MOFATEH CLINIC IN YASOUJ DURING
2003-2

Z. Mohebi Nobandegani 1, A. Marbaghi2 , S. Najafi Doulatabad1 . 1Nursing &
Midwifery College, Yasouj, Iran; 2Nursing& Midwifery College, Tehran, Iran

Objective: Cholesterol is a substance that is required for the body. High blood
fat (cholesterol 200mg/dl & T.G 250mg/dl or above) is a changeable danger-
ous & very important factor in formation of vascular atherosclerosis specially
vascular coronary. Today 16% of mortality rate in the developing countries
is because of cardiovascular disease. Inactivity &hypercholesterolemia will
increase the risk of cardiovascular disease by 1.5-2 times and 30- 40%
respectively. The purpose was to determine and compare the effect of diet and
diet along with walking exercise on serum cholesterol levels among cases with
hypercholesterolemia, referring to Shahid Mofateh Clinic in Yasouj during
2003-2004.

Methods: A clinical trial was performed. The sample consisted of 80
cases with high cholesterol levels. They were divided in two equal groups and
matched for age and sex. Group A was assigned to diet only procedure and
group B to diet along with walking exercise, and the purpose of the study
explained and an appointment was fixed for each group. During the meeting
with “group A”, the subjects, sex, age, education, height and weight were
recorded, and a blood sample was obtained for determining total cholesterol,
LDL-C, HDL-C and triglyceride levels. After that the cases were advised to
follow the instructions concerning diet and to complete the diet sheet (sheet
No. 1) accordingly. A similar session was held for “group B” and written
instruction for walking exercise (sheet No. 2) was also given to this group. The
subjects were advised to follow the specified measures for eight consecutive
weeks. After eight weeks blood samples were samples were obtained from
both groups and the level of total cholesterol, LDL-C, HDL-C and triglyceride
were determined.

Results: Adecrease in total cholesterol level of cases with hypercholes-
terolemia that followed the diet instructions accurately was found (12.9%),
whereas,diet along with walking showed an increase in HDL-C levels
(6.5%).In the case of LDL-C, a decrease was noticed almost equally in both
groups who followed either the diet alone or along with walking exercises. The
T test also showed no significant differences between the two groups. Finally
in those who followed the diet accurately, triglyceride levels were decreased
by 21.7%, and T test showed a significant difference as well (p-value=0.04).

Conclusion: In conclusion recommendations were made for implemen-
tation of certain measures in health and educational services, and further
research is suggested.

Mo-P5:300 AEROBIC EXERCISE TRAINING REDUCES AORTIC
STIFFNESS IN UNTREATED PATIENTS WITH MILD
ESSENTIAL HYPERTENSION

F. Gemelli, L. Pasqualini, G. Savarese, M. Pirro, G. Pucci, F. Coscia,
S. Simonetti, G. Schillaci, E. Mannarino. Internal Medicine, Angiology and
Atherosclerosis, University of Perugia, Perugia, Italy

Objective: Arterial stiffness exerts a number of adverse effects on cardiovas-
cular function, and is associated with a greater rate of mortality in patients
with essential hypertension. Aerobic exercise may be effective in preventing
and treating arterial stiffening in healthy adults.

Methods: In 16 patients (11 men, age 41±7 years) with grade 1 hy-
pertension, aortic pulse wave velocity (PWV) was determined noninvasively
before and after 8 weeks of moderate-intensity aerobic exercise. The aerobic
training consisted of walking, stationary bicycling, or any combination of
these activities for 30 minutes, 4 times a week, at 65-80% maximal heart
rate. Sixteen age- and sex-matched hypertensive subjects who were examined
twice at 8-week intervals in the absence of treatment served as controls.

Results: The two groups did not differ by age, blood pressure, and sex dis-
tribution. After aerobic exercise training, no significant change was observed
in office and 24-hour blood pressure, nor in body weight. Serum glucose
decreased (from 84±8 to 81±10 mg/dL) and HDL cholesterol increased
(from 51.6±16 to 52.9±13 mg/dL), albeit not significantly (both p>0.10).
Aortic PWV showed a highly significant reduction after aerobic exercise, from
9.0±0.6 to 8.4±0.7 m/s, p<0.001). None of the above changes was significant
in the control group.

Conclusion: Moderate aerobic training reduces large artery stiffness in
patients with mild hypertension, independently of blood pressure reduc-
tion. Lifestyle modifications should be recommended as first-line therapeutic
approach for arterial stiffening in patient with hypertension.

Mo-P5:301 EFFECTS OF EXERCISE ON BIOCHEMICAL
ASPIRIN RESISTANCE

O. Gulmez, A. Yildirir, U. Bal, D. Konas, O. Demir, A. Aydinalp, C. Ertan,
I. Atar, B. Ozin, H. Muderrisoglu. Baskent University Faculty of Medicine,
Department of Cardiology, Ankara, Turkey

Objective: Some aspirin treated patients still experience thromboembolic
events, a phenomenon called aspirin resistance (AR), which may be clinical or
biochemical. Physical exercise enchances platelet secretion and aggregability.
The aim of this study is to evaluate the presence of biochemical AR at rest and
after exercise in patients with stable anjina or coronary artery disease (CAD)
risk factors.

Methods: We prospectively enrolled 101 patients (age 58 ± 8.5 yrs;
63.4% men) who were receiving 100-300 mg/d enteric coated aspirin for
at least 7 days. Biochemical AR was studied, at rest and immediately after
exercise test, using platelet function analyzer-100 system and was defined as
collagen/epinephrine closure time <165 s.

Results: Of the 101 patients included in the study, 63 (62.4%) were aspirin
sensitive both at rest and after exercise (group 1), 18 (17.8%) had biochemical
AR at rest (group 2), and 20 (19.8%) were aspirin sensitive at rest but devel-
oped biochemical AR after exercise (group 3). Groups were similar regardind
age, sex, CAD risk factors and medical therapy. The results of exercise tests
including duration, maximal heart-rate, time to ischemia, total ischemic time,
ST depression, and anjinal episodes were also similar (p>0.05).

Conclusions: Aspirin may have limited antithrombotic effect during phys-
ical exercise. Our results indicate that, in nearly twenty percent of patients,
aspirin does not seem to protect against exercise-induced platelet activation,
despite the presence of aspirin sensitivity at rest. However, we do not know to
extent this biochemical ER translates into clinical events.

Mo-P5:302 THE EFFECT OF REGULAR WALKING EXERCISE
ON SERUM LIPID LEVELS OF PATIENTS WITH
HYPERCHOLESTEROLEMIA REFFERING TO
SHAHID MOFATEH CLINIC IN YASOOJ (IRAN)

Z. Mohebi Nobandegani 1, G. Malekzadeh2 , S. Najafi Doulatabad1 .
1Nursing&Midewifery, Yasouj, Iran; 2Medical Science of Yasouj, Yasouj, Iran

Objective: Today, 16%of mortality rate in the developing countries is because
of cardiovascular disease. Inactivity & hypercholesterolemia will increase the
risk of cardiovascular disease by 1.5-2 times and 30-40% respectively. Al-
though exercise is known to be an effective factor in preventing cardiovascular
disease, but there are still so many questions regarding the type and the way
of exercise effects. Therefore, this study is done in order to assess the effect of
walking on blood lipid levels in patients with hypercholesterolemia.

Methods: This study (clinical trial) was done at Shahid Mofatteh Clinic
in yasouj (IRAN) during 2003-2004. 40 patient with hypercholesterolemia
were selected to follow the walking instruction. The way of walking exercise
was noted and scored in a questionnaire. In the beginning of the study and
after 8 weeks, the blood was obtained from the clients and with paired t-test,
compared with the 95% of confidence. From 40 clients, 20 person followed
the instructions completely, 16 followed incompletely and 4 patient didn’t
follow the instructions at all and were eliminated.

Results: Compairing the mean and standard deviation of the total choles-
terol, LDL-C, HDL-C and triglyceride of the clients before and after study
showed that total cholesterol (216.3± 38.9, instead of 233 ±22.6) and
LDL-C (148.2 ±34, instead of 194.1±26.7), had a significant decrease (P-
Value<0.05). Although HDL-C was increased and triglyceride levels were
decreased, but there was no significant difference.

Conclusions: Also there was an increase in HDL-C levels in patient,
who did the exercise instruction completely in comparison with those who

XIV International Symposium on Atherosclerosis, Rome, Italy, June 18–22, 2006



Monday, June 19, 2006: Poster Session
P5 Clinical practice in cardiovascular disease 113

M
O

N
D

A
Y

didn’t. Although walking is effective in reducing the blood lipid levels, but
understanding the way, period and it’s efficacy in reducing these levels requires
further studies.
Funding: To do this abstract, I have been supported commercially from
Yasouj Medical University.

Mo-P5:303 APOE GENOTYPE MODULATES
EXERCISE-INDUCED CHANGE IN INTERMEDIATE
DENSITY LIPOPROTEIN CHOLESTEROL

R.L. Seip1, J.D. Otvos2, P.D. Thompson1. 1Hartford Hospital, Hartford,
USA; 2Lipomed, Raleigh, USA

Objective: Both long term exercise training and APOE genotype alter fasting
lipid metabolism. We investigated the combined effects of APOE geno-
type variation and exercise on changes in intermediate density lipoprotein
cholesterol (IDL-C).

Methods: Sedentary but otherwise healthy adult men and women (n=109)
underwent aerobic exercise training (4x/week, 40 minutes/session, 75% of
maximal intensity) for six months. Equal numbers of subjects with the com-
mon APOE genotypes E2/E3, E3/E3, and E4/E3 participated. Fasting blood
samples drawn before and 24h after training were assessed for IDL-C and low
density lipoprotein cholesterol (LDL-C) concentrations via NMR, using the
most recent spectral deconvolution program (Lipomed Sciences).

Results: Exercise lowered IDL-C by -4.9 mg/dL, and small LDL-C by
-3.9 mg/dL in subjects with E3/E3. In contrast, exercise increased IDL-C by
6.0 and 10.4 mg/dL in subjects with E2/E3 and E4/E3 genotypes, respec-
tively, (p<0.0x vs. E3/E3); and induced decreases of –0.3 and -1.4 mg/dL,
respectively, in small LDL-C (p NS vs. E3/E3).

Conclusions: Standard aerobic exercise significantly decreased cholesterol
in the atherogenic IDL subclass only in subjects homozygous for E3/E3. This
is a clear example of a link between a common genetic variant and beneficial
change in a CVD risk marker, achieved through the lifestyle modification of
exercise.
Funding: Hartford Hospital Educational Research Foundation.

Mo-P5:304 EFFECTS OF EXERCISE TRAINING ON LDL
PLASMA REMOVAL AND ON OXIDIZED LDL
PLASMA LEVELS IN HYPERCHOLESTEROLEMIA

E.S. Ficker, A.P.M. Chacra, V.C. Neves, C.E. Negrão, C.G. Puk,
R.C. Maranhão, C.G. Vinagre. Heart Institute (Incor), University of São
Paulo, São Paulo, Brazil

The purpose of this study was to evaluate the effects of exercise-training
on LDL metabolism, lipid profile and the oxidative process of LDL,
in hypercholesterolemic and normolipidemic individuals. An artificial
lipidic nanoemulsion with metabolic behavior similar to LDL labeled with
14C-cholesteryl ester (CE-FCR) was injected intravenously in 9 sedentary
hypercholesterolemic and 5 sedentary normolipidemic subjects that were then
submitted to a 4 times/week training load, 1 hour/day, for 4 months. Blood
samples were collected at regular intervals after injection for radioactivity
determination. The plasma curve decay was performed and the fractional
clearance ratio (FCR) was calculated by compartimental analysis. The eval-
uations were performed before and after the exercise-training protocol. In the
hypercholesterolemia group, the CE-FCR was higher after exercise training
(pre: 0.044±0.015 and post: 0.057±0.008 h-1, p=0.04) as was plasma HDL
cholesterol (48±13 and 53±13 mg/dL), plasma LDL cholesterol (150± 12 and
132±22 mg/dL, p=0.01), and total cholesterol (226±18 and 212±16, p=0.02)
was lower. The plasma levels of oxidized LDL were similar before and after
exercise training in both groups.Concluding, our data suggest that exercise
training in hypercholesterolemic individuals accelerates the plasma removal of
LDL, as indicated by a higher CE-FCR and lower plasma LDL concentration.
This effect may be one of the mechanisms whereby exercise can help prevent
coronary artery disease. Our findings support the assumption that in hyperc-
holesterolemia, exercise training should be emphasized as a part of treatment.

Mo-P5:305 THE EFFECTS OF AEROBIC AND ANAEROBIC
EXERCISE ON THE LIPID TRANSFER PROCESS
FROM PLASMA LIPOPROTEINS TO HDL

V.M. Silva, T.S. Vitório, J.L. Silva, R.C. Maranhão, C.G. Vinagre. Heart
Institute (Incor), University of São Paulo, São Paulo, Brazil

Qualitative aspects of HDL may be involved with its protective function, as

the capacity to accept lipids from other plasma lipoproteins. The objective of
this study was to evaluate the effects of aerobic and anaerobic exercise on the
lipid profile and on the lipid transfer to HDL. An articial emulsion labeled
with 14C-phospholipid (PL), 3H-tryglicerides(TG), 14C-cholesterol (C) and
3H-cholesteryl ester (CE) was incubated with plasma from 9 cyclists, 6 weight
lifters and 8 sedentary controls. After this, VLDL, LDL and LDE were
precipitated and the radiactivity in the supernatant HDL was determined.Only
HDL-cholesterol plasma levels were higher (57±3 mg/dL) and triglycerides
were lower (68±25 mg/dL) in cycling group (n=15) compared to the hy-
pertrophy (n=10) (42±7, 129±35 mg/dL, respectively) and control (n=15)
(37±6, 37±6 mg/dL, respectively) groups, p<0.005. The transfer of all lipids
from the emulsion to HDL was lower in cyclists compared to control group.
However, in hypertrophy group, the transfer of cholesterol ester (3H-CE) was
similar to the controls. There was no difference in the lipid transfer between
the cycling and hypertrophy groups.

Lipid transfer (%) Groups

Cycling (n=9) Hypertrophy (n=6) Control (n=8)
3H-cholesteryl ester 0.85±0.47* 1.23±0.26 1.79±0.66
14C-phospholipids 3.57±0.84* 3.79±0.84* 5.93±0.64
3H-triglycerides 0.66±0.26* 0.96±0.36* 1.55±0.25
14C-cholesterol 1.44±0.49* 1.80±0.43* 2.24±0.27

*p<0.05 compared to control group.

Concluding, aerobic and anaerobic exercise decrease the transfer of lipids
from lipoproteins to HDL, in the bloodstream. This may be related to the
antiatherogenic effects of the exercise.

Mo-P5:306 STRESS TESTING IN CLINICAL EVALUATION OF
FAMILIAL HYPERCHOLESTEROLAEMIA
HETEROZYGOTES

D.S. Damaskos, G.D. Kolovou, K.K. Anagnostopoulou, K.D. Salpea,
A. Dritsas, A.N. Pavlidis, I.S. Hoursalas, I.K. Vasiliadis, D.V. Cokkinos.
Onassis Cardiac Surgery Center, Athens, Greece

Objectives: Familial hypercholesterolaemia (FH) is a genetic disease that
leads to premature coronary heart disease (CHD). Clinical evaluation of CHD
in these patients, such as carotid intima thickness or exercise treadmill test
(ETT), should be performed before symptoms occur. This study evaluated
ETT in heterozygous (h) for FH and healthy (H) subjects.

Methods: Ninety subjects (equal number of asymptomatic hFH and H)
underwent ETT according to the standard Bruce protocol. Both groups were
age- (43±12 years) and sex-matched. Blood pressure and heart rate at rest
and exercise peak were recorded. Workload (in METs, 1 MET equals 3.5 ml
of oxygen uptake per kilogram of body weight per minute) and myocardial
oxygen uptake, estimated by the product of heart rate and systolic blood
pressure (double product), were evaluated at exercise peak as well.

Results: hFH had lower systolic and diastolic blood pressure at exercise
peak compared to H subjects (171±20 vs.184±20, p=0.002 and 85±6 vs.
91±6, p<0.001, respectively). The increase in systolic and diastolic blood
pressure from rest to exercise peak was less in hFH patients (51±14 vs.61±17,
p=0.006 and 11±9 vs. 18±18, p=0.027, respectively). Double product was
found to be less in hFH (28827±4096 vs. 31146±5168, p=0.021), while
workload and test duration were similar.

Conclusions: Asymptomatic hFH patients display a lesser blood pressure
increase and myocardial oxygen uptake during the ETT in comparison to
healthy adults. Such ETT observations in hFH subjects are similar to those of
elderly persons described so far and may be used in the CHD risk evaluation
of hFH patients.

Mo-P5:307 EFFECT OF VITAMIN E SUPPLEMENTATION ON
IMMUNE RESPONSES TO PROLONGED EXERCISE

S. Kinoshita1, E. Tsuji2. 1Department of Health and System Management,
Hyogo University, Kakogawa, Hyogo, Japan; 2Department of Nutrition
Management, Hyogo University, Kakogawa, Hyogo, Japan

Objective: Strenuous exercise induces remarkable changes in the serum
cytokine levels. The role of chemokine is increasingly evident since the iden-
tification of immune mechanisms in atherosclerosis. To investigate the effect
of vitamin E supplementation on the exercise-induced chemokine change.

Methods: Male SD rats were assigned to the low vitamin E diet (LVC,
n=6, 4.5 mg/kg vitamin E acetate) group, the high vitamin E diet (HVC, n=8,
90 mg/kg vitamin E acetate) group, and the group which carries out treadmill
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running with a low vitamin E diet (LVEX, n=7) group and a high vitamin E
diet (HVEX, n=7) group. The treadmill running groups eventually ran for 0.5
h/day, 5 days/wk for 4 weeks, the treadmill (set at a 10% incline throughout)
speed was set at 26.0 m/min. Chemokine concentrations (MCP-1 and IL-8)
were measured in serum samples with enzyme-linked immunosorbent assay.
α-Tocopherol levels in the serum were analyzed by HPLC.

Results: Serum MCP-1 concentrations were significantly lower in the HVC
group compared to the LVC group (p<0.05). Serum IL-8 concentrations sig-
nificantly decreased in the exercise groups compared to the sedentary control
groups (p<0.05). α-Tocopherol levels in the serum were significantly higher
in the HVC and HVEX groups than in the LVC and LVEX groups (p<0.05).

Conclusions: Vitamin E supplementation inhibited MCP-1 productions,
however, had no influence on exercise-induced chemokine concentrations.

Mo-P5:308 SPECIFIC UNITS FOR ASSESSING
CARDIOVASCULAR RISK FACTORS IN PRIMARY
CARE. CAN THE MEDICAL RESOURCES USED IN
THESE PATIENTS BE OPTIMIZED?

C. Sanchez Fdez De La Vega. Sergas, Primary Care, Lugo, Spain

Introduction: The relationship between cardiovascular morbidity and mortal-
ity and cardiovascular risk factors has been established by means of important
studies. A global assessment of cardiovascuklar risk factors and a higher
sharing of patients in order to involve them in a personalized healthcare plan,
is necessary for trying to decrease the cardiovascular morbidity and mortality.
Only pharmacologic treatment, may not be enough to attain these targets.

Aim: Specific units for the assessment and control of cardiovascular risk
factors in primary care, where: 1 We define the patient’s cardiovascular risk
profile. 2 Using a clinic leaflet with information about his/her risk profile and
blood test results, we do a personalised healthcare plan This leaflet is given to
the patients, so themselves may check the evolution of his/her cardiovascular
health state.

Method: Four questions help us to establish the organitation in these units.
1 Who do we evaluate? 2 What do we evaluate? 3 How do we evaluate?
4 What do we evaluate for?. The method consits of: Asking questions and
defining steps to follow each question for obtaining answers. To facilitate
the assessment of patients, three methodologies are used according to the
cardiovascular risk factor (arterial hypertension, type 2 diabetes mellitus
and dyslipidaemias). Each methodology consists of five questions, and each
question has a step to follow to obtain the answer.

Results: The first step is to detect, the second is to classify, the third is
to assess, the fourth is to monitor and the fifth is to apply a individualized
therapy according to the patient’s clinical profile.

Conclusions: Using these methodologies, we can apply a therapy individu-
alized, also we involve them in their healthcare plan. Specific units in primary
care to carry out primary and secondary prevention of cardiovascular diseases,
and working together with different hospital’s specialist, may optimize the
medical resources used in these patients.

Mo-P5:309 INFLUENCE OF BMI AND HBA1C ON
CARDIOVASCULAR RISK FACTORS: LDL
CHOLESTEROL AND NON HDL CHOLESTEROL IN
TYPE 2 DIABETIC PATIENTS

O. Disoteo, G.L. Pizzi, D. Zanni, C. Fossati. AO Niguarda Cà Granda - Sc. di
Diabetologia e Malattie Metaboliche, Milano, Italy

Objective: We evaluated the influence of body mass index (BMI) and glicated
haemoglobin (HbA1c) on cardiovascular risk factors LDL cholesterol (LDL
chol) and non HDL cholesterol (non HDL chol) among a population of
diabetic patients.

Methods: 308 patients(F 117, M 191, average age 65,5 ± 9,8) conse-
quently attending our out patients clinic underwent determination of HbA1c
and lipids profile fasting for 12 hours, moreover has been calculated their BMI.

Results: HbA1c 8% ± 1,5, total chol 199 ± 33,7, LDL115 mg/dL ± 33,8,
HDL 54 mg/dl ± 13,4, non HDL 145 mg/dl ± 37,7, tryglicerides 190 mg/dL
± 24, BMI 28 kg/m2 ± 4,7. We stratified patients for BMI (< 25, >25 <30,
> 30) and metabolic state (HbA1c <7,4) according to lipid profile (LDL
<100 and non HDL <130). Statistic evaluation by chi square manifested a
significativity (p <0.05) in the group M and M plus F for non HDL chol
regarding BMI value.

Conclusions: In our population we observed a correlation between BMI
and non HDL chol only; we have not registered an influence of metabolic state
(HbA1c) on LDL an non HDL chol values.

Mo-P5:310 THE BEST LIPID PREDICTORS

W.E. Feeman. The Bowling Green Study, Bowling Green, Ohio, USA

Objective: To determine the best lipid predictor amongst total serum choles-
terol (CT), LDL-cholesterol (LDL) and the cholesterol retention fraction
(CRF, or [LDL-HDL]/LDL).

Methods: A retrospective survey of the author’s lipid database, both for
his patient population in general and that of the general population who
developed some form of atherothrombotic disease (ATD) in the 1974-2003
timeframe, was done, comparing the abilities of CT, LDL, and CRF to predict
the population at risk of ATD.

Results: Each of the lipid predictors was divided into Sextiles from low to
high (I to VI). ATD events peaked in the IV Sextile for CT (5.2-6.4 mmoles/L),
in the III Sextile for LDL (3.2-3.9 mmoles/L), and in the VI Sextile for CRF
(>0.80).

Although each of the lipid predictors predicted more ATD events as the
Sextiles increased from I to VI, the portion of the population with lipids in the
higher sextiles became less for CT and LDL but not CRF.

At any level of CT or LDL, the higher the CRF, the earlier is the age of
onset of ATD.

Conclusions: Addition of HDL to LDL, in the form of a ratio such as the
CRF, enhances the ability of physicians to predict the population at risk of
ATD since people with ATD cluster at the high end of the CRF spectrum,
whereas ATD patients cluster in the middle of the CT and LDL spectra.
Moreover, there are more people with lipids at the high end of the CRF
spectrum then at the high ends of the CT and LDL spectra.

At any level of CT or LDL, the higher the CRF the earlier is the age of
ATD onset. Thus, the CRF is the best predictor of the population at risk of
ATD.

Mo-P5:311 NON INVASIVE EVALUATION OF LEFT
VENTRICULAR END DIASTOLIC PRESSURE BY
ECHOCARDIOGRAPHY IN ISCHEMIC HEART
DISEASE

M. Shojaie1, M. Pourmoghadas2. 1Cardiology Department, Jahrom Medical
School, Jahrom, Iran; 2Cardiology Department, Esfahan Medical University,
Esfahan, Iran

Objective: Measurement of Left Ventricular End Diastolic Pressure (LVEDP)
for evaluation and management of homodynamic problem in Ischemic Heart
Disease (IHD) and Heart failure is important and till now could be measured
by invasive procedures such as cardiac catheterization with several dangerous
complications. The aim of our study was the comparision of non invasive
measurement of LVEDP by Echocardiography with cardiac catheterization.

Methods: An observational study with non randomized sampling was
done on 47 patients(pts) with IHD in Esfahan Chamran Hospital in IRAN. At
first Echocardiography was performed and Left Ventricular Deceleration Time
(LV-DT), Pulmonary Vein Deceleration Time (PV-DT) and Velocity Time
Integral of Atrial contraction wave to Early filling wave (A/E VTI) in Pulsed
Doppler of Mitral inflow were calculated. Shortly then the pts transfered to
catheterization Room for LVEDP measurement.

Results: In our study a significant correlation was found between LVEDP
and A/E VTI (r=0.44, p=0.001). Based on LVEDP and A/E VTI the pts divided
to six subgroups. In these subgroups, significant correlation was found be-
tween LVEDP and A/E VTI in pts with LVEDP>18 mmHg (r=0.76,p=0.003),
in pts with LVEDP>18mmHg & A/E VTI≥1.1cm (r=0.94,p=0.01) and in pts
with LVEDP≤18mmHg & A/E VTI<1.1cm (r=0.73,p=0.000). Not significan
correlation was found between LVEDP with LV-DT and PV-DT.

Conclusion: Echocardiography is able to measure LVEDP. A/E VTI is
the most reliable parameter especially in pts with LVEDP>18mmHg. we
design a formula for estimation of LVEDP by A/E VTI in clinical practice:
LVEDP=3.2+12.1 A/E VTI.

Mo-P5:312 SERUM CREATININE LEVEL AND CORONARY
COLLATERAL DEVELOPMENT

A. Sahinarslan, S. Ozturk, C. Ozer. Bayindir Hospital, Ankara, Turkey

Introduction: Coronary collateral vessels develop to overcome the myocar-
dial ischemia in case of coronary artery obstruction. Although the factors that
affect collateral development is not known exactly, some of the cardiovascular
risk factors are found to affect collateral development adversely. Serum creati-
nine (Cr) level correlates with the severity of coronary artery disease. But the
relationship between serum Cr level and collateral development is not known.
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We aimed to investigate the relationship between serum Cr level and collateral
development.

Method: We determined the patients who underwent coronary angiogra-
phy between January 2004 and September 2005.The inclusion criteria was
presence of a significant obstructive lesion (>%75 of the vessel lumen) at
least in one epicardial coronary artery. We used Rentrop scoring system to
determine the degree of collateral development. The patients were divided
into two groups. Group I included the patients with a normal serum Cr
(Cr<0,4) and Group II included the patients with a high serum Cr (Cr>0,4).
We compared the Rentrop scores of two groups.

Results: The baseline characteristics were similar in both groups. The
number of patients was 916 in group I and 68 in group II. The mean Rentrop
score was 0.61± 0.99 versus1.08± 1.25 respectively. The Rentrop score, was
significantly higher (p<0,009) in group II. This relation was independent from
the other factors like age, sex, hypertension, diabetes mellitus and blood urea
nitrogen level.

Conclusion: Our findings suggest that increased serum creatinine level
was related to increased coronary collateral vessel development.

Mo-P5:313 EFFECTS OF ORLISTAT ON WEIGHT LOSS, RISK
FACTORS AND GLOBAL CARDIOVASCULAR RISK
IN OBESE PATIENTS

E. Stokic1, A. Nikolic2 , D.J. Radak2. 1Department of Endocrinology,
Medical Faculty, Novi Sad, Serbia - Montenegro; 2Institute for
Cardiovascular Disease Dedinje, Belgrade, Serbia - Montenegro

Introduction: Clinical studies have shown that sustained moderate weight
loss lowers blood pressure, improves glucose control and dyslipidemias as
well as other risk factors and decreases the patient’s global cardiovascular
risk (CV). The objective of this study was to evaluate the efficacy of orlistat in
addition to a hypocaloric diet on weight, lipids, glycemia in 38 obese patients
(BMI 36.71 ±6.57 kg/m2) and compare with a control group treated with a diet
alone (36.02 ±4.28 kg/m2). Global CV risk, as expressed by total fatal CVD
risk, using the SCORE chart for high-risk regions of Europe, was calculated.

Results: The orlistat group was treated with diet (deficit 600 cal/day) and
orlistat 120 mg tid. All anthropometric, laboratory, blood pressure measure-
ments were made before and after six months of therapy. Orlistat produced
significantly more weight loss than controls (-12.7 vs -8.3%, p<0.05). Orlistat
treated patients had greater improvements than controls in lipids (cholesterol
(-13.1vs -6.3%, p<0.05), LDL (-14.2 vs -5.8%, p<0.05), triglycerides (-15.6
vs -11.5%, p<0.05)), glycemia (-6.9 vs -4.7%, p>0.05), systolic (-15.3 vs-
10.8%, p<0.001) and diastolic blood pressure (-11.13 vs -9.65%, p>0.05).
In orlistat group we observed higher number of patients redistributed from
higher (>5%) to lower risk categories(<1-5%) than in control group:after 6
months, there were no patients in a group with high risk in orlistat group.

Conclusion: Orlistat in combination with diet provides increased weight
reduction with a significant improvement of single CV risk factors and global
risk improvements than diet alone.

Mo-P5:314 PHYSICIAN SUB-SPECIALTY AND VARIANCE IN
CLINICAL OUTCOMES IN THE TREATMENT OF
DYSLIPIDEMIC PATIENTS

E. Leibovitz 1,2, D. Waitman3, N. Kahan3,4 , D. Gavish1,2. 1Department of
Internal Medicine A At The Wolfson Medical Center, Holon, Israel; 2Sackler
School of Medicine, Tel Aviv University, Tel Aviv, Israel; 3The Leumit Health
Fund, Tel-Aviv, Israel; 4Hadassah Medical Organization School of Public
Health, The Hebrew University of Jerusalem, Jerusalem, Israel

Aim: To assess whether physician specialty contributes to variance in treat-
ment quality of hyperlipidemia.

Methods: Data were extracted from the electronic patient records of one of
the managed care organizations in Israel. Data regarding patients’ age, gender,
2 successive lipid measurements, demographic data, specialty of the treating
physician, HTN, DM, PVD, IHD and CVD status, and lipid lowering treatment
status were integrated into a registry. The measured quality parameters were
1) the individual ATP III LDL target level attainment, 2) Prevalence of LDL
> 190 mg/dL 3) LDL documentation rate.

Results: The LDL target goal achievement rate in the population studied
was 40.8%, and the percent of patients receiving LLD’s was 68.2%. Both
LDL target goal attainment and LLD treatment rate differed according to the
NCEP-ATP III target LDL. Family practice specialists had the best treatment
quality profile, as compared to non-specialist physicians and internal medicine
specialists. Non-specialist physicians used LLDs more often among patients at

mild and moderate risk, but the achievement of LDL target levels among these
patients was still low as compared to family practice specialists. Treatment
quality profile of Internal Medicine specialists was similar to that of family
practice specialists for the high risk patients, but the profile was similar to
that of non-specialist physicians when examining the patients with a mild and
moderate CVD risk.

Conclusion: LDL reduction amongst high risk patients was highly sub-
optimal. Physician specialty contributes significantly to the success rate in
patient maintenance.

Mo-P5:315 USE OF THE LIPID OPTIMIZATION TOOL (LOT) TO
ACHIEVE VARIOUS LDL TARGETS IN COMMUNITY
PRACTICE

J. Niznick1,2, C. Boutin1, S. Dugas1. 1Ottawa Cardiovascular Centre,
Ottawa, Ontario, Canada; 2University of Ottawa, Ottawa, Ontario, Canada

Objective: Lipid optimization has the potential to significantly reduce car-
diovascular events and CHD death in various at risk populations. Failure to
reach LDL target is commonplace and compromises cardiovascular outcomes.
Our objective was to audit the effectiveness of the Lipid Optimization Tool
as available on www.cvtoolbox.com, in achieving hyperlipidemia control
measured as LDL target achievement, in the high volume community practice
at OCC.

Methods: OCC provides comprehensive follow-up to approximately
27,000 cardiovascular patients and structured lipid management and Tele-
monitoring for approximately 7000 dyslipidemia patients. The LOT has been
used to guide lipid management at OCC since 1999. LOT flow sheets for
patients of the 9 OCC specialists (6 cardiologists and 3 internists) were
sequentially analyzed from July to December 2005. LDL control rates were
calculated for the current Canadian Working Group (CWG) targets of 4.5
mmol/L for low risk (LR), 3.5 mmol/L for moderate risk (MR) and 2.5
mmol/L for high risk (HR) patients as well as the anticipated revised CWG
LDL HR target of 2.0 mmol/L and the optional very high risk (VHR) NCEP
ATP-III LDL target of 1.8 mmol/L.

Results: Data was collected on 963 patients; 78 LR, 87 MR, 62 HR and
736 VHR. LDL control rates were LR 94% (target < 4.5 mmol/L), MR 77%
(target < 3.5 mmol/L), HR 68% (target < 2.5 mmol/L) and VHR 81% (target
< 2.5 mmol/L), 59% (target < 2.0 mmol/L) and 46% (target 1.8 mmol/L).

Conclusions: Use of the LOT management protocol in contempory com-
munity practice at the OCC achieves amongst the best lipid (LDL) control
rates in the world.

Mo-P5:316 LIPID PROFILE IN TYPE 2 DIABETES: COMPARING
PRACTICE AND GUIDELINES

S. Giannini, G. Bardini, C.M. Rotella. Endocrinology Unit, Department of
Clinical Pathophysiology, University of Florence, Florence, Italy

Diabetes mellitus is currently considered as coronary heart disease (CHD)
risk equivalent: LDL cholesterol goal should be<100 mg/dl, and non-HDL
cholesterol<130 mg/dl.

Objective: how the lipid guidelines are applied to type 2 diabetic patients
(DM 2) in a retrospective study.

Methods: a consecutive series of 3218 (1663 F, 1555 M) DM 2 university
clinic outpatients examined from 1995 to 2005, aged (mean±SD) 66.0±12.0
yrs, BMI 30.5±6.7 kg/m2, HbA1c 7.4±1.5% was studied. Fasting plasma
glucose (FPG), HbA1c, total and HDL cholesterol, non-HDL cholesterol,
triglyceride and LDL cholesterol (calculated) were measured.

Results: patients showed total cholesterol 207.1±44.7 mg/dl, HDL
cholesterol 46.1±12.0 mg/dl in M and 53.1±14.3 mg/dl in F, triglyc-
eride 170.6±124.1 mg/dl, LDL cholesterol 124.1±37.7 mg/dl, and non-HDL
cholesterol 157.1±44.0 mg/dl. Patients with LDL goal were 26.3%, of which
those treated with lipid lowering drugs (LLD) were 19.4%, and those without
LLD were 80.6%. Subjects with LDL≤110 mg/dl were 37.3%, those with
LDL≤120 mg/dl were 48.4%, and those with LDL≤130 mg/dl were 60.0%.
Triglyceride levels<150 mg/dl were found in 54%, of which 12.2% treated
with LLD, while triglyceride>400 mg/dl were in 4.2%. 31.2% of males, and
45.2% of females showed low HDL cholesterol (<40 mg/dl in M, and<50
mg/dl in F). Non-HDL cholesterol goal was obtained in 26.8% subjects. LDL
goal was reached in 28% in I quartile of HBA1c versus 25.4% of subjects
in IV quartile of HBA1c, while non-HDL cholesterol goal was obtained in
30.4% in I versus 22.3% in IV quartile of HbA1c, respectively.

Conclusions: the lipid targets are achieved in a minority of DM 2 out-
patients, but the optimal lipid profile is mostly reached without drug lipid
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therapy; higher efforts should be directed for lifestyle interventions and to
obtain a better metabolic control of diabetes.

Mo-P5:317 THE POTENTIAL BENEFITS OF TREATING TO
LDL-C GOAL OF 70 MG/DL VS 100 MG/DL IN
CHD/DIABETIC PATIENTS IN EUROPE

O. Shavit1 , E.A. Alemao2, G. Davies2, D. Yin2, J.R. Cook2. 1Temple
University, Philadelphia, Pennsylvania, USA; 2Merck & Co., Inc., Whithouse
Station, New Jersey, USA

Background: Based on evidence from recent clinical trials, NCEP ATP-III
recently recommended LDL-C levels of <70 mg/dL for patients with coronary
heart disease (CHD) and diabetes.

Objective: Project potential life-year gains and percent of recurrent-event
free (REF) patients by treating to LDL-C goal of 70 mg/dL in comparison to
previously recommended goal of 100 mg/dL.

Methods: Patient-level model, based on the Framingham risk equation
and non-coronary mortality rates, was developed. High risk European patients
were identified from a cohort study (REALITY study) conducted in 7 Eu-
ropean countries. Life expectancies and percent REF patients were projected
assuming that all patients reached a LDL-C level of 70 mg/dL and 100 mg/dl.

Results: Characteristics of 562 patients with CHD and diabetes were iden-
tified. Mean age was 65 years, 44% were male. Mean (SD) LDL, HDL and TC
levels in mg/dl were 133 (44), 48 (14) and 222 (55) respectively. Mean (SD)
Systolic BP were 146 (17.7) mm of Hg. Achieving LDL-C goals of 100 mg/dL
and 70 mg/dL, results in life-expectancy of 14.36 years and 15.12 years respec-
tively. Projected total life-years gained through goal attainment of 70 mg/dl
over 100 mg/dl in this cohort of CHD/diabetic patients are estimated to be 429
years. Percentage of REF patients treated to goals of 70 mg/dL and 100 mg/dL
were 49% and 46% at 10 years and 19% and 17% at 20 years respectively.

Conclusion: Lowering cholesterol levels in CHD/Diabetic patients in Eu-
rope, to a goal of 70 mg/dl is projected to increase average survival time and
reduce recurrent CHD event rate.

Mo-P5:318 SPECIALIZED CARE VS CONVENTIONAL CARE
FOR GLOBAL RISK CONTROL. STRENGTHS AND
YET UNSOLVED ISSSUES

J.P. Werba1, P.G. Massironi1, A. Parolari1 , F. Veglia1, E. Tremoli1,2. 1Centro
Cardiologico Monzino, IRCCS, Milan, Italy; 2Department of
Pharmacological Sciences, University of Milan, Milan, Italy

Objectives: 1)To compare risk factor control in post-CABG patients followed
conventionally (Conventional Care or CC) or, in addition, by a structured
program for global prevention (Special Care or SC); 2)To assess rates of goal
achievements in SC

Methods: CC and SC patients were selected among post-CABG patients
(n=585) who volunteered to take part in a Program for global risk control. For
aim 1, patients in the CC group, evaluated six months to 2.5y after CABG,
were matched for time from CABG-to-follow-up with patients in SC (n=137
per group). For aim 2, risk factor control at follow-up was assessed in patients
with sub-optimal control (ATP III) at baseline

Results: 1)The SC and CC groups were similar in terms of age (mean
62.5 y), gender (males 90%), education, civil status, physical activity, alcohol
intake, smoking habits, and history of DBT, hypertension and dyslipidemia.
At follow up, patients in SC had lower SBP (132 vs 139 mmHg, p<0.019),
DBP (79.5 vs 82.5 mmHg, p<0.0008), TC (204 vs 229 mg/dl, p<0.0001) and
LDL-C (122 vs 141 mg/dl, p<0.0001), but similar BMI, waist circumference
and glucose and TG levels. 2) The rate of reversal from sub-optimal to optimal
control after 12 months in SC were: systolic BP 40%; diastolic BP 69%;
LDL-C 30.6%; HDL-C 30%; TG 40%; BMI 7.6% and glycemia 25%

Conclusions: SC significantly improves BP and cholesterol control. Yet,
goals are not fully achieved and metabolic syndrome components are barely
modified. Further lifestyle changes support and a more aggressive pharmaco-
logical approach may be warranted
Funding: Centro Cardiologico Monzino. Italian Ministry of Health

Mo-P5:320 HDLC RECOMMENDATIONS FOR
CARDIOVASCULAR PREVENTION

J. Millan. School of Medicine. Universidad Complutense, Madrid, Spain

Under the auspices of Spanish Society of Atherosclerosis and Spanish Society
of Diabetes, HDL-Forum in Spain has recently reported specifical recommen-

dations related with objectives, therapeutic targets, and therapeutic approach
for intervention according with different conditions: a) Patients with Ischaemic
Heart Disease or equivalent (10 year risk > 20%); b) Low serum HDLc and
10-year overall risk < 20%; and c) Secondary dyslipemias.

Low HDLc criteria should be base on HDLc level (<40 mg/dl in men;
<50 mg/dl in women) and/or total-cholesterol/HDLc ratio (>5 in men;>4,5
in women) HDL-Forum emphatize on several Low HDLc conditions that must
be considere as risk categories: hypertriglyceridemia, typo 2 diabetes mellitus,
metabolic syndrome, and cardiovascular risk > 20% in primary prevention;
and IHD or equivalents in secondary prevention

According with the particular clinical situation and serum LDLc level
(objective: <130 mg/dl in primary and <100 mg/dl in secondary prevention)
lifestyle changes and drug therapy will be considere. In general, fibric acid
derivates therapy are indicated when low HDLc ocurrs in association with:
IHD or extracoronary atherosclerotic disease, high cardiovascular risk, hyper-
triglyceridemia, metabolic syndrome, or diabetes mellitus. The treatment with
a combination of a HMGCoA reductase inhibitor and a fibric acid derivate
will depend on the baseline serum LDLc levels and the objective for that.
*HDL-Forum: J Ascaso, A Fernandez-Cruz, P Gonzalez Santos, A Hernandez
Mijares, A Mangas, LF Pallardo, JC Pedro-Botet, F Perez Jimenez, G Pia, X
Pinto, J Rubies. Secretariat Committee: M Querol and C Ros

Mo-P5:321 TREATMENT WITH STATINS AND ATTAINMENT OF
LDL-C GOALS IN CHD PATIENTS WITH
HYPERLIPIDEMIA: MAIN RESULTS OF THE
MOSCOW STATINS SURVEY (MSS)

A. Sussekov1, M. Zubareva1, E. Solovieva1 , T. Rozkova1 , A. Deev2,
V. Kukharchuk1 . 1Cardiology Research Complex, Moscow, Russia; 2Institute
of Preventive Medicine, Moscow, Russia

Objective of this study was to investigate the use of statins and attainment
of low-density lipoprotein cholesterol (LDL-C) goals < 2.5 mmol/l in CHD
patients (pts) with hyperlipideamia (HL) managed in Moscow primary care
outpatient departments.

Methods: Pts aged 35-70 years with CHD and HL either on lipid-lowering
diet or on statin therapy ≥ 1.5 months who routinely attended outpatient
departments were randomly reffered to lipidologists. Consultations include
analysis fasting lipid profile, serum chemistry, physical examination and
assessment current.

Results: Out of 1383 pts enrolled into MSS, 1152 pts had confirmed
diagnosis of CHD and HL; 1000 pts were included into analysis. Mean age
of 1000 patients averaged as 60 years, 52% of pts were males, 48,6% had
history of myocardial infarction, 22,7% underwent coronary revascularization
procedures, 85,9% had arterial hypertension, 16,2%- diabetes mellitus (DM)
and 317 (32%) were current or past smokers. Three hundred twenty five
CHD pts (32,5%) were treated with statins and only 30% of them achieved
LDL-C goal. Among 325 patients treated with lipid-lowering drugs, 82% pts
used initial doses of statins, 18%- median doses and none-high doses; median
duration of treatment was 5 months.

Conclusions: Treatment with statins/attainment of LDL-C goal in CHD
pts with HL in Moscow outpatient departments is insufficient and represent a
great treatment gap between primary care and current EAS guidelines of CHD
management.
Funding: Research Grants from Novartis Pharma and MSD Russia

Mo-P5:322 PATIENTS COMPLIANCE WITH THERAPEUTIC
OBJECTIVES AFTER CORONARY ARTERY
REVASCULARIZATION

S. Hijano1, J.M. De La Vega Jr.2, P. Fernandez-Riejos1 , R. De La Iglesia2 ,
M.A. Rico2, T. Holgado2, A. Oribe1, M. Cruz1, E. Martinez1 , F. Fabiani1.
1Lipids Nutrition and Cardiovascular Risk Unit. Dep. Clin. Biochem, Virgen
Macarena University Hospital, Sevilla, Spain; 2Internal Medicine Service,
Virgen Macarena University Hospital., Sevilla, Spain

Objectives: The aim of this study was to estimate the patient compliance with
therapeutic objectives according to the ATPIII (cLDL< 100 mg/dl)

Methods: We studied 77 patients (88% men, aged 67 ± 9) Statin treatment
was initiated 3 months after the intervention. We studied Cardiovascular Risk
Factors (BMI, Diabetes, HBP, Smoking and Lipids) before and 7 ± 3 years
after the lipid-lowering treatment.

Results: Before statins therapy 86% of patients were overweight or obese,
22% had Diabetes, 59% had HBP and 62% were smokers.97% of patients had
cLDL levels over 100 mg/dl. 53% of patients had Lp(a) levels over 30 mg/dl
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(mean 73) After treatment total cholesterol decreased 24% (p<0.001), cHDL
increased 19% (p<0.001), cLDL decreased 33% (p<0.001) and triglycerides
decreased 20% (p<0.001). 49% reached therapeutic objectives. Those pa-
tients who did not reach therapeutic objectives had higher Lp(a) levels. This
association persisted when we stratified patients by cLDL quartiles (ANOVA
p=0,04). Levels of Lp(a) did not decreased after treatment (r2=0,958)

Conclusions: Statin treatment and a good clinical care controling Car-
diovascular Risk Factors achieved an important decreased in lipids levels.
Compliance with reconmended therapeutic objectives was achieved by 49%
of the patients. Most patients with higher Lp(a) levels were those that did
not achiave therapeutic goals. Therefore Lp(a) levels is a negative factor for
patient compliance with therapeutic objectives after revascularization.

Mo-P5:323 GATED-SPECT IN THE DETECTION OF SILENT
MYOCARDIAL ISCHEMIA. ALGORITHM FOR THE
REALIZATION IN TYPE 2 DIABETIC PATIENTS

Y. Peña Quián1, J. Fernández Britto2, J. Bacallao Gallestey2 , M.A. Coca
Pérez1, J.F. Batista Cuellar1 , R. Castellano Laje2. 1Center for Clinical
Research, City Havana, Cuba; 2Center of Investigation And Reference of
Atherosclerosis, City Havana, Cuba

Objectives: To identify markers of increased risk for silent ischemic disease
in type 2 diabetes patients. To define objective criteria for prescription of
myocardial perfusion studies in type 2 diabetes patients

Materials and methods: Electrocardiogram, exercise test and GATED-
SPECT were done on 31 type 2 diabetes patients without cardiovascular
symptoms. Patients were classified in two groups according to the positive
or negative outcome of the GATED-SPECT test. Blood lipid tests were also
performed. Simple descriptive statistics were calculated for all variables in
both groups. Independent samples tests were done and ROC curves were built
to identify markers of risk for silent ischemia.

Result: Silent myocardial ischemia was detected in 35,5% of the patients,
only 3,2% were diagnosed by means of electrocardiogram and exercise test.
Low values of HDLc, family history of coronary artery disease and peripheral
vascular disease showed significant association with the results of the SPECT
and were thus identified as markers of increased risk for silent ischemia. The
association of low values of HDLc and family history of coronary artery
disease constituted an important predictor of silent ischemia.

Conclusion: Alterations don’t specify of the electrocardiogram and the
ergometría exercise test might be complemented with GATED-SPECT in type
2 diabetes patients. Possible objective criteria for doing GATED-SPECT are
low values of HDLc, family history of coronary artery disease and peripheral
vascular disease.
Funding: Institutional budgets for research.

Mo-P5:324 HOW A NON-ACADEMIC HOSPITAL (WITHOUT
RESIDENTS OR FELLOWS) REACHED A DOOR TO
DILATION TIME OF LESS THAN 80 MINUTES

C. Ryan, R. Dunlap, D. Goldschmid, M. Girolami, F. Millhouse, M. Pliam,
M. Cavanaugh, L. Manila. San Francisco Heart and Vascular Institute At
Seton Medical Center, Daly City, California, USA

Objective:To reach a door to dilation time of less than 80 minutes.
Methods: The San Francisco Heart and Vascualr Institute at Seton Medical

Center was not achieving national guidelines for door to dilation time as
indicated by the National Registry of Myocardical Infraction (NRMI). A
multidisciplinary team including emergency room physicians and nurses, car-
diac catheterization staff and a specific leader among the cardiologist devised
a process for accompishing the goal in reducing door to dilation time. The
following steps were needed: 1. electrocardiogram within 15 minutes of arrival
and seen immediately by an emergency room physician. 2. Electrocardiogram
immediately assessed by an interventional cardiologist on call. 3. A team of
interventional cardiologist to be available and be in the cardiac catheterization
lab in less than 30 minutes. 4. A back-up interventionalist to be also available.
5. Catheterization lab personnel ready to assist with the procedure (nurses and
technologists) and have the catheterization lab ready within 10 minutes of
arrival to the lab. 5. A Critical Care Unit (CCU) bed to be avaiable to receive
the patient.

Results: With this system in place resulted in a record door to dilation time
of 29 minutes.

Conclusion: With protocols in place, a multidisciplinary approach and
identifying a physician leader will achieve a door to dilation time of 29
minutes.

Funding: Funding is provided by a research and eductional grant from the
San Francisco Heart and Vascular Institute at Seton Medical Center.

Mo-P5:325 PROJECTED ABILITY OF LIPID LOWERING
THERAPY TO OBTAIN NEW NCEP GOAL OF 70
MG/DL IN TREATED CHD/DIABETIC PATIENTS
NOT AT GOAL AND ITS CLINICAL IMPACT

O. Shavit1 , E.A. Alemao2, G.M. Davies2, D. Yin2, J.R. Cook2. 1Temple
University, Philadelphia, USA; 2Merck & Co., Inc. Whitehouse Station, New
Jersey, USA

Background: The NCEP ATP-III recently recommended LDL-C levels of
<70 mg/dL for patients with Coronary Heart Disease (CHD) and diabetes.

Objective: Project the goal attainment (LDL-C 70 mg/dl) rates and life
years gained (LYG) with statin monotherapy (with or without titration) vs
ezetimibe (EZ) co-administration followed by titration in patients not at goal
on statin monotherapy.

Method: Decision-analytic model was developed to project goal attainment
at end of 1 yr after therapy change. Clinical trial data were used to estimate
LDL-C reductions for different treatment strategies. LYG were projected using
Framingham risk equations and non-coronary mortality rates from Europe.
The model was run for a cohort of 562 CHD/diabetes patients identified
through a cohort study conducted in 7 European countries (REALITY study).

Results: Mean age of the cohort was 65 yrs and 44% were men. Mean
LDL-C and HDL-C levels were 133.2 mg/dL and 47.9 mg/dL, respectively.
EZ co-administered with statin therapy is projected to get 51.4% patients to
LDL-C goal of 70 mg/dl compared with 23.52% with statin titration only
strategy. Projected LYG with EZ co-administration is 14.82 yrs and with statin
monotherapy with/without titration is 14.29 yrs and 13.66 yrs respectively.
The projected total LYG by treating patients to LDL-C goal of 70 mg/dl with
EZ co-administration in this cohort of CHD/diabetes patients varies from 297
to 650 years depending on statin titration rates.

Conclusion: EZ co-administration is projected to get more patients to
LDL-C goal of 70 mg/dl and improve overall survival compared to statin
monotherapy.

Mo-P5:326 APOLIPOPROTEIN B AND
NON-HDL-CHOLESTEROL ASSESSMENTS IN
DIFFERENT AT RISK CATEGORIES: A
COMMUNITY BASED ANALYSIS

G. Hoag, V. Dias. Vancouver Island Health Authority, Victoria, Canada

Background and Objective: Secondary treatment targets for Apolipopro-
tein B (Apo B) levels and Non-HDL cholesterol (non-HDL-c) have been
recently proposed by the Canadian Working Group on Hypercholesterolemia
and Other Dyslipidemias (CWGH) and the National Cholesterol Education
Program (NECP) Guidelines, respectively as an alternate to LDL choles-
terol for defining the risk and the management of cardiovascular disease in
patient populations. These guidelines propose optimal levels of Apo B and
non-HDL-c in patients at high, moderate and low risk to be targeted to <0.9
g/L, <1.05 g/L and <1.2 g/L, and <3.37 mmol/L, <4.14 mmol/L and, <4.92
mmol/L, respectively. The purpose of the present study was to determine if
each approach was identifying a similar patient population as defined by their
risk categories.

Method: A total of 562 outpatients were evaluated. Triglycerides, total and
HDL, direct LDL cholesterol were measured on a Beckman Synchron and
Apo B on a Beckman Array (Mississauga, ON).

Results: The correlation between non-HDL-c and ApoB levels for all
patients was r=0.942. The 97.5th Percentile distribution of ApoB levels in the
NECP non-HDL-c low, moderate and high risk categories were 0.89 g/L, 1.07
g/L and 1.27 g/L, respectively. Corresponding Apo B CWGH risk categories
gave non-HDL-c levels of 4.16 mmol/L, 4.89 mmol/L and 5.46 mmol/L,
respectively.

Discussion: There was excellent correlation in this community population
of ApoB to non-HDL-c levels. This was consistent within all the risk cate-
gories when non-HDL-c levels were used as cutoffs as defined by the NECP
guidelines but not when ApoB as defined by the CWGH guidelines were used.

Conclusion: Non-HDL-c and Apo B are not transposable lipid parameters
between risk categories despite being highly correlated. When guidelines use
separate lipid parameters, the cutoff levels will always potentially demonstrate
different population within risk categories.
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Mo-P5:327 SECONDARY PREVENTION OF CORONARY HEART
DISEASE IN COUNTY HOSPITAL

M. Ivanusa. Bjelovar General Hospital, Bjelovar, Croatia

Objective: To make comparison between the use of cardiovascular medica-
tions in coronary heart disease (CHD) patients at the time of discharge.

Methods: From 1998 to 2003 patients treated for CHD at the Department
of Internal Medicine Bjelovar General Hospital (BGH) were periodically
included in multi-centre studies Treatment and Secondary Prevention of
Ischemic Coronary Events in Croatia (TASPIC-CRO) I-V. Chi-squared test
was used to compare the frequency of risk factors and drugs recommended
on discharge in patients BGH included in 1998 (TASPIC-CRO I) and 2003
(TASPIC-CRO V), and regarding the whole national sample.

Results: Out of 15.520 in Croatia, 340 patients (2.2%) were treated in
BGH. They had no difference in the frequency of hypertension, hyperlipidemia
and diabetes, but the rate of smoking (35% vs 19%; p<0.001) and positive
familiary anamnesis (34% vs 10%; p<0.001) were lower. The use of aspirin
(78% vs 83%; p=0.012), β-blockers (33% vs 53%; p<0.001) and statins
(36% vs 46%; p<0.001) were lover, and the use of ACE-inhibitors (59% vs
52%); p=0.008) were higer than in national sample. Although the frequency
of hypercholesterolemia in Croatia were decreased from 1998 to 2003 (83%
to 65%), in patients treated in BGH this rate were increased (67% to 84%).
Compared TASPIC-CRO V (n=63) and TASPIC-CRO I (n=71) in BGH, the
use of aspirin (91% vs 73%; p=0.01), β-blockers (45% vs 17%;p=<0.001)
and statins (70% vs 14%; p<0.001) were increased.

Conclusions: Although considerable frequency of adjustable risk factors,
the use of cardiovascular medications at the time of discharge from county
hospital is still suboptimal.

Mo-P5:328 COMPARISON OF EFFECTIVE FACTORS ON
SLEEPING FROM ASPECT OF NURSE AND
HOSPITALIZED PATIENT IN CORONARY CARE
UNIT OF HOSPITALS OF TEHRAN UNIVERSITY OF
MEDICAL SCIENCES

M. Shaban, M. Zakerimoghadam, L. Gadyani. Nursing and Midwifery
Faculty of Tehran University of Medical Scienses, Tehran, Iran

Objective: Determining of effective factors on sleeping from aspect of nurses
and patients in CCU wards of Tehran University of medical sciences hospitals.

Methods: This research is a descriptive-perspective study. The population
under research was included 50 nurses who were working in CCU wards
and 50 patients who were hospitalized in CCU wards that were selected
by interviewing and information gathering tools was a questionnaires which
consisted of tow parts and for each group one questionnaire was used. The
first part was included demographic specification, Second part is consisted of
effective factors on patient’s sleeping such as environmental factors, personal
factors, pre-sleeping habits. Gathered data is processed by SPSS software, and
for achieving to research goals, descriptive and perceptive statistical methods
were used.

Results: The results of this research indicated that the most indicative
factors that effect in patient’s sleeping is: in of environmental factor’s domain,
according to view of nurses

Mo-P5:329 ROSUVASTATIN, THE ALTERNATIVE OF
INSUFFICIENTLY EFFECTIVE STATINS

M. Gajdos, Z. Krivosikova. Slovak Medical University of Bratislava,
Bratislava, Slovak Republic

Objective: Effect of rosuvastatin (R) after switching from not fully effective
other statin therapy, was assessed in patients with high (HR) and very high
risk (VHR).

Methods: 2844 adult outpatients (mean age 59 years, 43% men, 81.5%
VHR, 18.5% HR), who did not achieve target value of total cholesterol (T-C)
< 5.5 mmol/l after > 12 weeks of statin therapy, were switched to R (under
prescription rule of Ministry of Health in Slovakia) in 10 mg daily dose for
6-8 weeks. T-C, LDL-C, triglycerides (TG) and HDL-C values before and
after switching to R therapy were compared, and the achievement of T-C <

5.5 mmol/l, LDL-C < 3.0 or 2.5 mmol/l target goals was assessed. The safety
of R therapy was evaluated by comparison of AST, ALT, CK and creatinine
values obtained before and after switching to R therapy.

Results: The achievement in target goal was found for: a) T-C < 5.5
mmol/l in 78% of HR and 81.5% of VHR; b) LDL-C < 3.0 mmol/l in 54.1%
of HR and 57.8% VHR; c) LDL-C < 2.5 mmol/l in 23.9% of HR and 26.3%

of VHR. Switching to R therapy brought additional average reduction of T-C
about 21.5% (6.5 vs 5.1 mmol/l), LDL-C about 29.3% (4.1 vs 2.9 mmol/l),
and TG about 18.2% (2.2 vs 1.8 mmol/l). HDL-C increased about 6.2% (1.3
vs 1.38 mmol/l). From the clinical point of view, R had no significant influence
on the followed up biochemical safety parameters.

Conclusions: Rosuvastatin is an effective and safe drug. Switching from
not fully effective other statin therapy to R therapy leads to significant increase
of patients who achieve target cholesterol levels.
Funding: AstraZeneca AB, o.z. Slovakia

Mo-P5:330 STATIN THERAPY AND ACHIEVEMENT OF
CHOLESTEROL GOALS IN SLOVAK HIGH AND
VERY HIGH RISK PATIENTS

Z. Krivosikova, M. Gajdos. Slovak Medical University of Bratislava,
Bratislava, Slovak Republic

Objective: Analysis of statin therapy effectiveness in high-risk patients (HR)
and very high risk patients (VHR) is presented.

Methods: 5767 case report forms (387 specialists in Slovakia participated)
of adult outpatients (81.2% VHR, 18.8% HR, between 21 to 88 years), treated
> 12 weeks with some of statins in an unchanged dose, were evaluated. Total
cholesterol (T-C), LDL-C, triglycerides (TG) and HDL-C values obtained
during standard ambulatory control were compared with these, which were
obtained not earlier, than 12 weeks before this last standard control and the
achievement of T-C < 5.5 mmol/l, LDL-C < 3.0 or 2.5 mmol/l goals were
determined. 64.7% of patients received simvastatin (S), 21% atorvastatin (A),
12.2% fluvastatin (F), 1.4% pravastatin (P) and 0.7% lovastatin (L). The
average daily dose of S was 22.5 mg, A 15.7 mg, F 70.1 mg, P 18.8 mg and
L 25.4 mg. These doses corresponded to 70.1% of F, 25.4% of L, 22.5% of S,
18.8% of P and 15.7 of A of the recommended maximal daily dose.

Results: Achievement in target goal was found for: a) T-C < 5.5 mmol/l
in 28.6% of HR and 29.6% of VHR; b) LDL-C < 3.0 mmol/l in 22% of HR
and 23% of VHR; c) LDL-C < 2.5 mmol/l in 9% of HR and 10% of VHR.
Total average reduction of T-C was 16%, LDL-C 18% and TG 14%; HDL-C
increased by 4%.

Conclusions: Large proportions of dyslipidemic patients in Slovakia are
not achieving cholesterol target levels because of insufficiently aggressive
statin therapy. Statin therapy in common clinical practice in Slovakia is no in
agreement with the international guidelines.
Funding: AstraZeneca AB, o.z. Slovakia

Mo-P5:331 THE STUDY OF THE EFFECTS OF 8 WEEK
CARDIOVASCULAR REHABILITATION PROGRAM
ON DECREASED BLOOD PRESSURE IN MEN WITH
HYPERTENSION

J. Karimian. Isfahan University of Medical Sciences, Isfahan, Iran

The purpose of this study was the effect of 8 weeks cardiovascular rehabilita-
tion program on decreased blood pressure in men with hypertension.

For this reason blood pressure was measured before and after the exer-
cise program. In this research 20 patients with hypertension (up to 140/90
mm/Hg) and (25-65 years old) were investigated. The patients randomly were
divided into experimental and control groups. The control group received no
intervention from investigator but the experimental group contributed in an
8 week cardiovascular rehabilitation program. Blood pressure was measured
before and after the rehabilitation program. In ad52bv 2dition, The exercise
test was performed by experimental group before the cardiovascular program.
The subjects of both groups contributed health program on the role of sport in
blood pressure.

The results showed: systolic and diastolic blood pressure decreased signif-
icantly in experimental group, put this be creasing in control group was not
significantly.

Mo-P5:332 COMMUNICATION BETWEEN PHYSICIANS AND
PATIENTS WITH HIGH CHOLESTEROL: FROM THE
HEART STUDY

F.D.R. Hobbs1, L.R. Erhardt2. 1Primary Care Clinical Sciences Building,
University of Birmingham, Birmingham, United Kingdom; 2Lund University,
Department of Cardiology, Malmö University Hospital, Malmö, Sweden

Objectives: Guidelines for reducing CVD risk recommend LDL-C goals for
patients with high cholesterol. However, many patients receive sub-optimal
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treatment and fail to achieve goals. The From The Heart study investigated
current practice of physicians in the diagnosis and treatment of these patients,
and physician and patient attitudes towards management of the condition.

Methods: Primary care physicians and patients reporting high cholesterol
in 10 countries worldwide were selected for interview using random dialling.
A confidential semi-structured questionnaire was completed by a standard
protocol, usually by telephone interview.

Results: Response rates were 27% (n=750) for physicians and 83%
(n=1547) for patients. Almost all (99%) physicians reported routinely inform-
ing patients of their cholesterol level and 68% of patients were given a specific
goal. However, many patients claimed they were not told or could not remem-
ber their cholesterol level (52%) or goal (68%). Although 74% of physicians
believed that adhering to lifestyle changes was difficult for patients, 59% of
patients claimed that it was easy to adhere to advised dietary changes. Despite
differing perceptions, 82% of patients were satisfied with the management of
their cholesterol and 68% reported their physician as supportive.

Conclusions: This study highlights a gap between patient and physician
perceptions of high cholesterol and its treatment, indicating a lack of effective
communication. The extent to which this knowledge gap impacts on the
under-management of CVD prevention is a future research priority.
Funding: The study was supported by AstraZeneca.

Mo-P5:333 PHYSICIANS’ PERCEPTIONS OF CHOLESTEROL
MANAGEMENT: FROM THE HEART STUDY

F.D.R. Hobbs1, L.R. Erhardt2. 1Primary Care Clinical Sciences Building,
University of Birmingham, Birmingham, United Kingdom; 2Lund University,
Department of Cardiology, Malmö University Hospital, Malmö, Sweden

Objectives: Current cardiovascular disease (CVD) prevention guidelines cite
elevated LDL-C as a major risk factor and specify LDL-C goals. Lifestyle
changes are advised as first-line treatment for patients with high cholesterol
and, in patients at overall increased risk, statins are also recommended. The
From The Heart study investigated current perceptions by physicians for the
diagnosis and treatment of high cholesterol, and physician and patient attitudes
towards management of the condition.

Methods: Primary care physicians from 10 countries were selected for
interview using random dialling. A confidential semi-structured questionnaire
was completed by a standard protocol, usually by telephone or face-to-face
interview.

Results: Of 2790 physicians agreeing to take part, 750 (27%) responded.
Physicians rated CVD as the leading cause of death compared with other
causes (e.g. cancer). However, 80% of physicians recognised cancer as the
most feared illness among patients. Most physicians (71%) believed that
patients regard smoking as the most important CVD risk factor, but only
50% believed that patients considered high cholesterol to be the greatest risk.
Although only 48% of patients achieved cholesterol goals, 61% of physicians
believed that a sufficient number of patients reached goal, and 42% did not
feel pressured to get patients to goals.

Conclusions: While physicians appreciate the mortality risk of CVD, the
importance of achieving cholesterol goals for preventing CVD is not widely
prioritised. These findings reinforce the challenges of getting patients to goals.
Funding: The study was supported by AstraZeneca.

Mo-P5:334 PATIENT AND THEIR FAMILYS PRACTICE ABOUT
THERAPUTIC REGIMEN IN CORONARY ARTERY
DISEASE IN TEHRAN UNIVERSITY OF MEDICAL
SCIENCES

S.F. Jalalinia, Z. Monjamed. Nursing and Midwifery Faculty of Tehran
University of Medical Sciences, Tehran, Iran

Objective: The aim is assess patients’ practice with CAD and one of their
family member about theraputic regimen advises.

Background: CAD is cause of death in each year. Incidence of CAD over
the last 60 years is increased. It is a chronic condition and patients need to
care at home and make changes in their life style and adherence of theraputic
regimen (exercise, smoking, diate, managing stress, having drug). Family as
a supportive system and by making changes in daily living can take over the
role of caregiver. Compliance of these regimens influence persons practice.
There are evidences that 80% of patients have returned to their previous life
style. So determination quality of practice can be very important.

Method: This research is a descriptive study. 50 patients and 50 mem-
bers of their family have been studied at random. Two questionnaires were
prepared. No 1 for patients and No 2 for their families which both of them

include 2 parts: a) Demographic characteristic: 6 questions, b) quality of
practice: 63 questions for patients and 45 questions for family. Relationship
between variables were measured by piersons’ test, T student, per T test, X2
and analysis variance.

Results: The results ivestigation show that most persentag of patients and
their family (52%, 68%) have had disireable practice. There are significant
relation between patients and familys’ practice and their attitude (r = 0/34, p
<0/01), marriage status and practice (p = 0/023), having previous education
and practice (p = 0/013).

Conclusion: Findings show that married samples have better and disireable
practice. it seems that spouses have important role in patients’ adherence.
They support and help their partients. Educated samples and who had previous
education about CAD have also better practice than uneducated samples.

Mo-P5:335 INFLUENCE OF LIFE STYLE KNOWLEDGE ON THE
OCCURRENCE OF CARDIOVASCULAR RISK
FACTORS IN ADULTS LIVING IN KRAKOW - SOUTH
POLAND

T. Brzostek1, B. Piorecka2, M. Cisek1, A. Piskorz1, P. Jagielski2,
M. Schlegel-Zawadzka2 . 1Institute of Nursing, Faculty of Health Care,
Jagiellonian University, Medical Collegue, Cracow, Poland; 2Human
Nutrition Dept., Faculty of Health Care, Jagiellonian University, Medical
Collegue, Cracow, Poland

Objective: The aim of this study was to evaluate how the knowledge about
healthy lifestyle influences the occurrence of select ischemic cardiovascular
(CVD-IHD) risk factors in men and women.

Methods: The study group consisted of 98 women and 42 men, aged
30-65 years, without any diagnosed cardiovascular disease, who voluntarily
registered with the community nurses. A questionnaire was used to evaluate
the knowledge on CVD-IHD risk factors and lifestyle habits like smoking,
physical activity or nutrition. All subjects had tests for total cholesterol, LDL-
and HDL-cholesterol, fasting glucose; blood pressure; BMI and WHR were
also measured. The study obtained the approval of the Jagiellonian University
Ethical Committee.

Results: Both men and women had similar knowledge about life style
factors preventing CVD-IHD diseases, only half of them pointed to the
importance of proper nutrition and avoidance of smoking, 40% mentioned
physical activity and 1/3 the skills of coping with stress. The occurrence of the
select risk CVD-IHD factors depended on gender (p<0.05). Among women,
mostly in the menopause period, hypercholesterolemia, elevated systolic blood
pressure, overweight or obesity were observed in ranking order, whereas in
men overweight or obesity, hypercholesterolemia, elevated blood pressure and
tobacco smoking predominated.

Conclusions: The knowledge about influence of lifestyle factors on the
CVD-IHD risk appearance does not have a direct impact on the occurrence of
risk factors. This, it is necessary to teach techniques implementing changes in
health behavior.
Funding: Supported by grants 108/PKL/P, 98/PKL/P.

Mo-P5:336 SLEEP RESTRICTION INCREASES WHITE BLOOD
CELLS-MAINLY NEUTROPHILS COUNTS IN
YOUNG HEALTHY MEN

K. Zouaoui Boudjeltia 1, P. Stenuit2 , M.-J. Esposito2, M. Guillaume1 ,
D. Brohee1, P. Cauchie1 , M. Vanhaeverbeek1 , M. Kerkhofs2. 1Experimentla
Medicine Laboratory (Ulb 222 Unit), CHU Charleroi, Vesale Hospital,
Charleroi, Belgium; 2Sleep Laboratory, CHU Charleroi, Vesale Hospital,
Charleroi, Belgium

Background: Epidemiological studies have shown relationships between
sleep duration and cardiovascular events. A recent study showed an increase in
high-sensitivity C-reactive protein (hs-CRP) in healthy adults subjects during
short term acute short term total and partial sleep deprivation.

We hypothesized that in young men sleep restriction could activate in-
flammatory process and secondarily affect blood parameters known to be
associated with cardiovascular events.

Methods: Eight young volunteers (age 24.5 ± 3.3 years) were enrolled.
After one baseline night, three nights of sleep restricted to four hours were
performed and were followed by one recovery night of eight hours. Blood
sampling was performed after the baseline night and after the third night of
sleep restriction.

Results: A significant increase in white blood cells (WBC) (5790 ± 1050
vs 6890 ± 1310 cell/μl, p=0.03), and Neutrophils (3170 ± 690 vs 4240 ± 970
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cell/μl, p=0.01) was observed after the third night of sleep restriction. The
other blood parameters were not affected.

Discussion: Recently, leukocyte count has been correlated with the en-
dothelial dysfunction [1]. Modifications of leukocyte counts and lymphocyte
subsets have been shown in healthy subject after administration of epinephrine
and hydrocortisone [2]. We hypothesise that the stress induced by sleep restric-
tion could be a possible mechanism involved in the modifications observed.
Further studies are needed to demonstrate this idea.
References
[1] Elkind MSV et al. Atherosclerosis 2005;181:329-338
[2] Brohee D et al. Intern J Neurosci 1990:53:53-62
Funding: EU grant MCRTN-CT-2004-512362.

Mo-P5:337 MANAGEMENT OF HYPERTENSION AND OBESITY
TO PREVENT ATHEROSCLEROSIS

R.M. Santos1, J. Freitas1, M.E. Macedo2, I. Rebelo3. 1Medicina A Hospital
São João Porto, Porto, Portugal; 2Medicina B Hospital São João Porto,
Porto, Portugal; 3Faculdade Farmácia Porto, Porto, Portugal

Background: Weight loss is considered the most effective non-
pharmacological therapy for lowering blood pressure (BP) in obese hy-
pertensive. There is a dose-response relation between the degree of weight
loss and the reduction in BP that is independent of sodium intake.

Objective: Evaluation the effect of weight reduction on BP, waist circum-
ference (WC) and lipid profile.

Methods: Five hundred and twenty five patients with essential hypertension
and obesity (BMI >30kg/m2; 161 male: aged 53.6 ±10.4; 364 female: aged
47.07±11.92) observed in our hypertension/nutrition clinic in a university
hospital were evaluated. The first clinical evaluation included food frequency
questionnaire of the previous day, BP measurement and anthropometric eval-
uation. Implementation of hypocaloric diet adjusted to age, gender, physical
activity, social and/or professional lifestyle was prescribed. The patients were
distributed in accordance with some risk factors associated with obesity:
type 2 diabetes (n=126;24.0%); smoking (n=38;7.2%), contraceptive pill user
(n=27;6%), total cholesterol>190mg/dl (n=63;28%). The patients were under
close follow up during 8 years in order to assess anthropometric parameters,
BP and to adjust dietetic calories.

Results: First evaluation versus Last evaluation: Weight (kg) 84.3±12.6
vs 78.9± 11.3 (p<0.01); BMI (kg/m2) 34.4±4.1 vs 31.6±3.3 (p<0.02);
% Body Fat 44.4±8.0 vs 41.9±6.3 (p<0.02); male-WC (cm) 100.4±12.5
vs 98.2±10.8 (p<0.01); female-WC 98.5±5.6 vs 95.1±5.2 (p<0.01); SBP
(mmHg) 157.0±22.6 vs 139.1±18.4 (p<0.01); DBP 98.1±13.2 vs 88.4±12.4
(p<0.01); Total Cholesterol (mg/dL) 239.8±42.1 vs 221.0±37.0.

Conclusions: Lifestyle modification in this studied population, by means
of the implementation of an adequate diet and regular physical exercise,
resulted in a significant decrease of BMI, BP and WC. These results are
independent of gender and of the presence of the four cardiovascular risk
factors included in this study.

Mo-P5:338 NON PHARMACOLOGICAL DYSLIPIDEMIA
INTERVENTION: A BRAZILIAN LIFESTYLE STUDY

C. Moraes Alberto Almeida1, H. Nascimento Maria Do1, T. Martinez Leme
Da Rocha2. 1Centro de Extensao Universitaria, Sao Paulo, Brazil; 2Heart
Insitute - Univ. Sao Paulo/Centro de Extensao Universitaria, Sao Paulo,
Brazil

Introduction: There are different approaches to lifestyle management for
treatment of dyslipidemias according to cultural and socio economic status.

Objectives: Study of the effect of a vegetarian diet plus exercise, sched-
uletherapy and relaxation techniques on dyslipidemias.

Methods: This particular Brazilian intervention changed the lifestyle of
279 patients submitted to very low fat (<20% of total caloric intake) lacto
vegetarian diet with skimmed milk and egg yolk within the recommendations
of the AHA diet (<200mg/day of cholesterol), exercises (total energy loss
from 400 to 800 kcal/day), no smoking and anti stress techniques during a
mean up to 14 days. Friedman’s test was used as statistics.

Results: Biochemical markers of CV risk, before and after intervention,
respectively, showed significant difference, in mg/dL, such as Total choles-
terol (227.3; 206.1), HDL-C (50.4; 52.5), LDL-C (144.1; 126.5), Triglycerides
(168.8; 139.5), Glucose (90.5; 85.3) e Uric Acid (5.52; 5.07). Improvement
was demonstrated in all of them plus a decrease of 36% on the prevalence of
Metabolic Syndrome and body weight loss in 52% of the patients.

Conclusion: Very low fat lacto vegetarian diet, in accordance with AHA

recommendations, together with exercises and anti stress approaches im-
prove metabolic risk profile, proving to be an important tool for reducing
cardiovascular risk.

Mo-P5:340 RELATION BETWEEN STRESS AND OTHER LIFE
STYLE FACTORS

H. Roohafza1, M. Sadeghi2, N. Sarraf-Zadegan3 , L. Baghaei4 ,
N. Toghianifar5 , M. Talaei4. 1Mental Health Department, Isfahan
Cardiovascular Research Center, Isfahan, Iran; 2CVD in Women Department,
Isfahan Cardiovascular Research Center, Isfahan, Iran; 3Isfahan
Cardiovascular Research Center, Isfahan, Iran; 4Research Management
Office, Isfahan Cardiovascular Research Center, Isfahan, Iran; 5Tobacco
Control Department, Isfahan Cardiovascular Research Center, Isfahan, Iran

Objective: The lifestyle of the Iranian population has become westernized
during the past decades, and no evidence relating stress to other lifestyle
factors in them. The aim of the present analysis was to describe and evaluate
the relationship between stress and other lifestyle behaviors.

Methods: A total of 5892 adults over 19 years of age in central Iranian
cities of Isfahan, Najaf-Abad and Arak participated in a cross-sectional study
within the context of Isfahan Healthy Heart Program (IHHP). Demographic
details (age, gender, marital status and educational level) and lifestyle variables
including diet (fruit and vegetable consumption), smoking status, daily physi-
cal activity and psychological distress were recorded. Data were analyzed by
t-test, chi-square and logistic regression.

Results: Mean age of all participants was 40.5 ±15.4 years and %36 of
them had high stress levels. High stress levels were negatively associated with
fruit and vegetable consumption, non-smoking and marriage. Conversely, the
female sex and less than six years of education were positively associated with
stress levels. Physical activity was not found to be associated with stress.

Conclusion: This study demonstrated an association between high stress
levels and other unhealthy lifestyle factors. Hence, special attention must be
paid to intervention programs aimed at modifying lifestyle and providing
education on stress management techniques.

Mo-P5:341 EFFECTS OF HEALTH BEHAVIOR TRAINING ON
LIFE STYLE CHANGES OF THE CORONARY
ARTERIES PATIENTS

M.H. Yarmohamadian 1, M. Abdar- Esfahani1, A.R. Yousefi1,
S.H. Shooshtarizadeh2 . 1Medical University of Isfahan, Isfahan, Iran;
2Islamic Azad University,Felavarjan, Isfahan, Iran

Introduction: Coronary arteries diseases and the ensuing myocardial infarc-
tion are among the most common causes of death in human beings in many
countries around the world including Iran.

Teaching health behaviors such as balancing the diet, having regular ex-
ercises, quitting cigarette smoking, and management of stress are among the
solutions for returning the patient to the physical, mental and social status
he/she have before being affected by the disease.

Methods: In an experimental study; 60 hospitalized patients were chosen
based on random sampling and were divided into two control and study
groups. To gather the data, questionnaire was given during the interviews
sessions as a pre -test and post-test. Health behaviors in the four areas of
nutrition, physical activity, smoking and stress before being discharged from
the hospital, and a follow up plan for the second, the fourth, the sixth, and
the eighth weeks after being discharged. At the end of the sixteenth week,
the acceptance of health behavior and the change in liefestyle by the study
group were measured through a questionnaire, and the data thus obtained was
analyzed using the SPSS software.

Results: The results of the research study showed that there was not a
meaningful difference among the factors making up the lifestyle in the control
and study group at the beginning of the study. However, patient training
caused the acceptance of health behaviors in the areas of nutrition, physical
activity and stress,hence public health,but it didnot have any positive effects
on smoking.

Mo-P5:342 LIFESTYLE

S. Martinovic 1, L. Sokolova Djokic2, M. Bosnjak1, M. Stic1. 1City Hospital,
Sombor, Serbia - Montenegro; 2Institute of Public Health, Sombor, Serbia -
Montenegro

Population is being informed that alcohol, smoking and physical inactivity are
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the most important factors for acknowledging cardiovascular disease or heart
attack through medical and popular books and through mass media. Besides
widely recognized character of these risk factors, passive lifestyle including
a glass of vine, a cup of coffee and cigarettes, in front of a TV screen is
spreading more and more. The objective of this work is to prove through
research that these vices with physical inactivity can truly be blamed for the
occurrence of an acute heart attack.

We have carried out a questionnaire in the period of two months, from
September to November 2005, on 34 patients in the Coronary unit of the City
Hospital of Sombor. Patients included the ages from 30 to 89.

56% are physically inactive the fact is that only patients that indulged in
sport in their early stages of life continue to do so trough their lifetime.

Among patients none are alcoholics but most are not aware of the fact that
the optimal amount of black vine is desirable for healthy nutrition. Most of
them, 65%, drink about 4 coffees a day and not of a quality sort, what is good
is that they are all aware of this bad habit and they would change that affect as
the first one. All patients have inherited the disease trough their families 65%
through their mothers. 53% considers their standard as good, 44% are ready
to change their bad lifestyle habits.

It is necessary to work on education of the positive influence of physical
activities and negative side of addictive diseases and other bad habits from too
early ages of life.Passive lifestyle should be replaced by a more sporty active
kind.
Funding: Coronary unit, City Hospital.

Mo-P5:343 THE COMPARISON OF ACTIVE AND INACTIVES
EMPLOYEES ON RISK FACTORS OF CORONARY

P. Shekarchizadeh. Isfahan University of Medical Sciences, Isfahan, Iran

23 Men Employee of the Azad islamic university of isfahan had studied about
coronary Risk factors comparisonof the results of the whole sample with the
standards showed that ratio of weight to height is in a optimum level, body
mass index and body fat percent showed that they are fat, vo2 max and other
blood risk factors were in good level.

Comparison of the active Employees with the inactives showed that total
cholesterol, LDL cholesterol. Weight, body mass index and the body fat in the
unactive Employees are significantly higher than the actives.

Vo2 max is significantly high inthe active group and the other blood risk
factors and the Blood pressure in rest and exercise had no difference between
two groups.

Mo-P5:344 COST-EFFECTIVENESS OF INTENSIVE
LIPID-LOWERING TREATMENT WITH
ATORVASTATIN 80MG VERSUS 10MG IN
SECONDARY CARDIOVASCULAR PREVENTION IN
THE UK

D.C.A. Taylor1, A. Pandya1, D. Thompson1, P. Chu1, J. Graff2,
M. Drummond1, J.C. Larosa3, S.M. Grundy4, J. Shepherd5, N.K. Wenger6.
1Innovus Research (Us) Inc., Medford, MA, USA; 2Pfizer Inc., New York, NY,
USA; 3State University of New York Health Science Center, Brooklyn, NY,
USA; 4University of Texas Southwestern Medical Center, Dallas, TX, USA;
5University of Glasgow, Glasgow, United Kingdom; 6Emory University
School of Medicine, Atlanta, GA, USA

Objective: In the TNT study, daily treatment with atorvastatin 80mg (A80)
reduced cardiovascular events by 22% compared to moderate atorvastatin
10mg (A10) in patients with CHD. The objective of this study was to evaluate
the cost-effectiveness of lipid-lowering to levels below current guidelines with
A80 compared to A10.

Methods: A lifetime model was developed to predict CVD-related events
(resuscitated cardiac arrest, hospitalized CHF, MI, stroke, revascularization,
PVD, TIA, angina), costs, survival, and quality-adjusted life years (QALYs)
for CHD patients receiving A80 vs A10. Treatment-specific event risks were
estimated and extrapolated to 10 years. Beyond year 10, equivalent cardiovas-
cular risks were assumed for all patients. Medical-care costs, health-related
quality of life, and post-event survival were estimated based on published
literature. All benefits and costs (2005£) were discounted at 3.5% annually.

Results: Treatment with A80 resulted in increased costs (£6,080 vs
£4,919), survival (10.75 vs 10.62 life-years gained), and QALYs (8.47 vs
8.39) per patient compared with A10. The incremental cost-effectiveness of
A80 was £8,783 per life-year saved and £14,764 per QALY gained. In the
sensitivity analysis, these results were robust to plausible variations in model
parameters.

Conclusion: Intensive A80 treatment is estimated to be cost-effective
versus A10 in CHD patients. Prior secondary prevention studies demonstrated
cost-effectiveness of statin treatment compared to no treatment; however,
these results demonstrate that treatment intensity should also be considered in
treatment algorithms.
Funding: Pfizer Inc

Mo-P5:345 COST OF PHARMACOLOGICAL TREATMENT
WITH STATINS

P. Deambrosis1, C. Saramin1, G. Terrazzani1 , E. Kiwanuka2, L. Scaldaferri3 ,
G. Bader4, P. Giusti5, A. Chinellato1 . 1Pharmaceutical Service LHA 9,
Treviso, Italy; 2Antidiabetic Unit LHA 9, Treviso, Italy; 3I Medicine LHA 9,
Treviso, Italy; 4Outcome Research, Pfizer, Roma, Italy; 5Pharmacology Dept
University, Padova, Italy

Objective: The beneficial effect of lipid-lowering drugs, in particular of
HMG-CoA Reductase Inhibitor (statins), is well documented. However, their
utilization is often suspected to be too low. Our objective was to describe the
statins spending and to investigate adherence with statin treatment in an Italian
population.

Design and Setting: A retrospective cohort study in Local Health Au-
thority (LHA) n 9, Treviso of statin utilization between 1994 and 2003 and
pharmacology studied in 2002 to evaluate statins spending.

Methods: Demographic and pharmaceutical data were retrieved from
database of LHA n 9, Treviso. Patients were stratified in cohort according to
incidence year and first statin prescribed. Prescribed Daily Dose (PDD) was
calculated for each statin in order to work out adherence to the therapy of
patients. Cholesterol data were detected at the beginning of treatment and after
three months from database of blood analysis of Treviso Hospital.

Results: In Treviso the annual spending increased from € 600.000 to
about € 4 million from 1994 to 2003. The PDD was 19,8mg for Simvastatin,
26,6mg for Pravastatin, 66,6mg for Fluvastatin and 13,9mg for Atorvas-
tatin. Adherence to therapy was calculated on 1235 patients; we considered
non-adherent when less than 50% of statin was prescribed, partial adherent
when this percentage rose from 50% to 80% of prescribed drug and adherent
when it was at least 80%. Only 42% of incident patients in 2002 was
adherent.

In a model of incidence and adherent patients in 2002 we found a PDD
higher than the PDD calculated for all incidence patients of 2002; in that
model persons allocated to Fluvastatina seems to have the major reduction of
total cholesterol (-27,3%).

Conclusions: The statins spending has increased in Treviso and a large
proportion of patients do not use statins in the right way to get some benefit
from that pharmacological treatment.

Mo-P5:346 HEALTH ECONOMIC STUDY OF RAISING HDL-C
WITH PROLONGED-RELEASE NICOTINIC ACID
(NIASPAN® LP) WHEN ADDED TO STATIN
THERAPY IN DYSLIPIDEMIC PATIENTS

C. Renaudin 1, S. Roze2, W. Valentine2 , A.J. Palmer2, W. Berger3, D. Liens1.
1Merck Santé, Lyon, France; 2Core - Center for Outcomes Research,
Binningen-Basel, Switzerland; 3Merck KGaA, Darmsdadt, Germany

Objective: To evaluate, in the French setting, the cost-effectiveness of rais-
ing high density lipoprotein cholesterol (HDL-c) with NIASPAN® LP in
statin-treated patients with persistently low HDL-c levels.

Methods: A computer simulation model was made up of two decision
analytic sub-models. The first one generated a cohort of patient and simulated
lipids changes after treatment. Baseline cohort characteristics and NIASPAN®

LP treatment effects were taken from the ARBITER II study. Patients with
low HDL-c (<1,03 mmol/L) on statin treatment received either add-on
NIASPAN® LP (1g/day) or continued statin alone. The second one (Markov)
calculated the risk of CHD events based on Framingham risk formulae. Direct
medical costs (EUR) were accounted from a third party payer perspective.
Annual discount rates of 3% were applied to costs and clinical benefits.
Simulations were run to capture patient lifetimes. Sub-analysis was performed
for type 2 diabetic (T2D) patients.

Results: NIASPAN® LP + statin was associated with an increase in dis-
counted life expectancy (0.18 years) compared to statin alone. Direct medical
costs were on average € 3,575 higher in the NIASPAN® LP + statin group
leading to a cost-effectiveness ratio (ICER) of EUR 20,087 per life year
gained (LYG). In patients with history of T2D, ICER went down to EUR
15,262/LYG.
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Conclusion: In French setting, raising HDL-c with the addition of
NIASPAN® LP to statin treatment increases life expectancy and is cost-
effective in patients with dyslipidemia and persistently low HDL-c compared
to statin monotherapy. In T2D patients, it is highly cost-effective.
Funding: Merck KGaA

Mo-P5:347 AN EVALUATION OF USING EZETIMIBE AND
NIASPAN IN A CARDIOVASCULAR DISEASE
PREVENTION CLINIC

C. Van Heyningen. University Hospital Aintree, Liverpool, United Kingdom

Objectives: (1) To obtain data on lipid responses and side-effects of two new
lipid-regulating drugs, ezetimibe and niaspan, used in a cardiovascular disease
prevention clinic in liverpool. (2) To develop local guidelines for use of these
drugs.

Methods: Forty patient case-notes were randomly selected from patients
prescribed ezetimibe 10mg or niaspan 1000mg daily. Most patients were tak-
ing other lipid regulating drugs such as statins. Data on serum lipid responses
and drug-induced side-effects was obtained and analysed.

Results: For patients on ezetimibe, 20% had mild or moderate side-
effects, 55% achieved improved lipid profiles without side-effects and in 35%
HDL-cholesterol was significantly reduced.

For patients on niaspan, 45% achieved a better lipid profile and 35%
demonstrated a significant increase in HDL-cholesterol. However 85% expe-
rienced side-effects, ranging from mild to severe, and 35% stopped taking this
drug because of side-effects.

Conclusions: When used for patients with a high risk of future cardiovas-
cular disease events we found that for ezetimibe side-effects are uncommon
and about half achieve improved lipid results without side-effects. The reduc-
tion in HDL-cholesterol found in one-third was surprising and may prevent
risk reduction.

For niaspan one half achieve improved lipid levels and one third show an
increase in HDL-cholesterol, but most experience side-effects and one third
stop taking medication because of this.

These findings are to be used for developing local lipid therapy guidelines.
Funding: None

Mo-P5:348 EFFICACY AND SAFETY OF COMBINED
HYPOLIPIDEMIC TREATMENT WITH
ATORVASTATIN

K. Gkogkos, G. Pavlidis, A. Karakozoglou, S. Fragidis, A. Maliouri,
J. Kountouras. G.Papanicolaou Hospital,B’ Internal Medicine Department,
Thessaloniki, Greece

Objective: The aim of this study is to assess efficacy and safety of treatment
with atorvastatin in patients with combined dyslipidemia.

Methods: 382 patients with combined dyslipidemia followed up as outpa-
tients in the B’Internal Medicine Department were included in our study.All
patients were under treatment with atorvastatin for 2 years.We checked their
lab results before and after atorvastatin treatment.

Results: Trearment with atorvastatin led to a significant decrease in total
and LDLcholesterol,a moderate decrease in triglycerides and a slight increase
in HDL cholesterol.

87 of them(22,7%)had elevated liver enzymes before initiating hypolipi-
demic trearment,due to fatty liver infiltration,but their levels returned to the
normal limits in 65 of them(70,5%).A slight increase in liver enzymes was ob-
served in 22 patients(5,7%)with atorvastatin.A two fold increase was observed
in 27 patients(6,2%),while 12 of them(3,1%)had not previously had elevated
liver enzymes.7 patients(1,8%)experienced a three fold increase.Atorvastatin
caused an increase in creatinephosphokinase(CK) in 19 patients(4,9%),but no
more than twice the upper normal limit.

Conclusions: Treatment with atorvastatin is efficient and safe.The possi-
bility of slight elevations in liver transaminases and CK is not a cause of
immediate discontinuation,but rather of more frequent laboratory monitoring
and close follow up for the side effects of rhabdomyolysis and drug induced
hepatitis.
Funding: No funding was available.

Mo-P5:349 THE MELATONIN ADJUNCT IN THE ACUTE
MYOCARDIAL INFARCTION TREATED WITH
PRIMARY ANGIOPLASTY: STUDY DESIGN AND
RATIONALE (MARIA TRIAL)

A. Dominguez-Rodriguez 1, P. Abreu-Gonzalez2 , M.J. Garcia-Gonzalez1 ,
J.C. Kaski3, R.J. Reiter4. 1Department of Cardiology (Ccu). Hospital
Universitario de Canarias, Tenerife, Spain; 2Department of Phyisiology -
University of la Laguna, Tenerife, Spain; 3Department of Cardiological
Sciences. St Georges Hospital Medical School, London, United Kingdom;
4Department of Cellular and Structural Biology, University of Texas, San
Antonio, USA

Background: Experimental studies have documented the beneficial effects of
the endogenously produced antioxidant, melatonin, in reducing tissue damage
and limiting cardiac pathophysiology in models of experimental ischemia –
reperfusion. Melatonin confers cardioprotection against ischemia – reperfu-
sion injury most likely through its direct free radical scavenging activities
and its indirect actions in stimulating antioxidant enzymes. These actions
of melatonin permit it to reduce molecular damage and limit infarct size in
experimental models of transient ischemia and subsequent reperfusion.

Study design: The Melatonin Adjunct in the acute myocaRdial Infarction
treated with Angioplasty (MARIA) trial is an unicenter, prospective, ran-
domized, double-blind, placebo-controlled, phase 2 study of the intravenous
administration of melatonin. The primary efficacy end point of this study is to
determine whether melatonin treatment reduces infarct size determined by the
cumulative release of alpha-hydroxybutyrate dehydrogenase (area under the
curve: 0 to 72 h).

Implications: The MARIA trial tests a novel pharmacologic agent, mela-
tonin, in patients with acute myocardial infarction and the hypothesis that it
will confer cardioprotection against ischemia-reperfusion injury. It successful,
the finding would support the use of melatonin in therapy of ischemic-
reprefusion injury of the heart. This decrease infarct size and improve the
clinical outcome, would have distinct advantage given the virtual absence of
toxicity of any the fact that melatonin is inexpensive.

Mo-P5:350 REGRESSION OF MINIMAL LUMEN DIAMETER BY
HMG-COA REDUCTASE INHIBITOR IN JAPANESE
PATIENTS WITH PRE-EXISTING CORONARY
ATHEROSCLEROSIS: ATHEROMA STUDY

A. Kawaguchi 1, K. Mitsudo2, H. Yokoi3, M. Nobuyoshi3, A. Yamamoto4,
Atheroma Study Group. 1Hokkaido University, Sapporo, Japan; 2Kurashiki
Central Hospital, Kurashiki, Japan; 3Kukura Memorial Hospital, Kitakyushu,
Japan; 4Minoo-Life Plaza, Osaka, Japan

Background: In Western countries, randomized controlled clinical trials
(RCT) by cholesterol lowering therapy (CLT) using quantitative coronary
angiography have demonstrated the retardation of coronary atherosclerosis,
but there is a remarkable difference in absolute risk of coronary events among
industrialized countries. In the ATHEROMA study we tested whether CLT
results in retardation of the minimal lumen diameter (MLD) to the same extent
in Japan.

Methods: The ATHEROMA study is a multicenter RCT by CLT for 3 years
to evaluate the serial changes of MLD. A total of 373 eligible patients with
normal to mild hypercholesterolemia (TC 195 to 265 mg/dl) and angiographic
coronary atherosclerosis, were recruited from August, 1994 to September,
1997, and allocated into dietary (serving as the control) and pravastatin (10-20
mg/day) regimens by a minimization method to make the major prognostic
factors balanced.

Results: When 288 patients (diet=146, statin=142) were restudied by
angiography after 3 years, the pravastatin group showed an 18% decrease in
LDL-C (143 to 115 mg/dl), compared with that of the control (142 to 140
mg/dl). MLD averaged by segments of interest increased 0.034 mm in the
statin group, in contrast to -0.006 mm in the control, demonstrating 0.04 mm
as the treatment effect (P=0.04) without any differences in clinical endpoints.

Conclusion: The treatment effect in the ATHEROMA study was similar
to those in the Western angiographic trials, but it showed that CLT using
statin induces the regression of MLD beyond retardation in Japan, which has
the lowest incidence of coronary events among industrialized countries. This
illustrates that different societies require specifically designed prophylactic
strategies for coronary prevention.
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Mo-P5:351 JPPP: THE LARGE-SCALE RANDOMIZED
CONTROLLED TRIAL OF PRIMARY PREVENTION
OF ATHEROSCLEROTIC DISEASES BY
ENTERIC-COATED LOW-DOSE ASPIRIN IN JAPAN

T. Teramoto1,2. 1Department of Internal Medicine, Teikyo University School
of Medicine, Tokyo, Japan; 2Steering Committee of The JPPP, Japan

Objectives: Atherosclerotic diseases such as stroke and myocardial infarction
(MI) account for approximately 30% of total deaths in the world and therefore
it is important to establish a preventive treatment for atherosclerotic diseases.
Though evidences about the primary prevention by aspirin have been accu-
mulated, they are mainly consist of Caucasian, and the benefits of aspirin
for primary prevention among Asian such as Japanese in whom incidence of
stroke is higher than MI, are still controversial. Therefore we have started
JPPP (Japanese Primary Prevention Project with Aspirin).

Methods: JPPP is a multicenter, open-label, centrally randomized, con-
trolled trial. In total, 10,000 Japanese elderly patients with one or more
cardio/cerebrovascular (CV) risk factors (age 60-85 years combined with
hypertension, hyperlipidemia, and/or diabetes mellitus) will be assigned to
enteric-coated aspirin (100mg/day) or control, and followed-up for at least 4
years. The primary endpoint is composite event of CV death, nonfatal stroke
and nonfatal MI.

Results: Study started from March 2005. Enrollment of instituties and
patients is steadily progressing. Follow-up period is scheduled to be complete
in 2010.

Conclusions: If the usefulness of aspirin is demonstrated, it would con-
tribute to public health and would also contribute to saving of the medical
expenditure not only in Japan but also in other Asian countries.
Funding: This study is funded by Japanese Ministry of Health, Labour and
Welfare, Waksman foundation Japan Inc. Aspirin tablets are provided by
Bayer HealthCare.

Mo-P5:352 RISK REDUCTION AND SAFETY OF FLUVASTATIN
IN PATIENTS WITH THE METABOLIC SYNDROME

K. Winkler1, C. Abletshauser2 , C. Gimpelewicz3 , M. Bortolini3 ,
J. Isaacsohn4. 1Dept. of Clinical Chemistry, University of Freiburg, Freiburg,
Germany; 2Novartis Pharma, Nürnberg, Germany; 3Novartis Pharma, Basel,
Switzerland; 4Medpace, Inc., Cincinnati, USA

This pooled analysis of 30 completed clinical trials assessed the efficacy and
safety of fluvastatin in patients with (n=4,043) and without (n=3,000) the
metabolic syndrome (MS). Patients with the MS present with increased risk
for cardiovascular disease (CVD), have elevated triglycerides (TG), lower
high-density lipoprotein cholesterol (HDL-C) levels but similar levels of low-
density lipoprotein (LDL-C) compared to patients without the MS. In patients
with the MS, fluvastatin therapy resulted in a greater reduction in TG, a greater
increase in HDL-C, and similar reductions in LDL-C, total cholesterol, non-
HDL-C, and apolipoprotein B (apo B) compared with the subgroup of patients
without the MS. As a consequence, treatment with fluvastatin produced a sig-
nificantly lower incidence of major adverse cardiovascular endpoints (MACE)
and an increase in the time to first MACE in patients with the MS compared
with placebo. The incidence of adverse events, particularly those of concern
with statin therapy, was similar between the placebo- and fluvastatin-treated
patients of both subgroups. This pooled analysis supports the efficacy of flu-
vastatin to treat dyslipidemia in patients with the MS and to reduce CVD risk.

Mo-P5:353 FOLIC ACID TREATMENT EFFECT ON CAROTID
INTIMA-MEDIA THICKNESS OF PATIENTS WITH
CORONARY DISEASE

C. Fernández-Miranda, M. Yebra, J.L. Aranda, P. Gómez, J. Martínez,
V. Núñez. Hospital 12 de Octubre, Madrid, Spain

Objective: Carotid intima-media thickness (CIMT) is a surrogate marker of
cardiovascular morbility. Hyperhomocysteinemia, which is an independent
cardiovascular risk factor, is associated with low folate levels. The aim of this
study was to evaluate the effect of folic acid treatment on the evolution of
CIMT in patients with coronary disease and homocysteinemia ≥9 μmol/l.

Methods: In 137 consecutive patients with coronary disease treated with
statins and normal vitamin B12 values, a randomized treatment with open-
label folic acid 2.5 mg/day (group A) or not (group B) was performed during
3 years. CIMT was evaluated by two-dimension ultrasonography baseline at
the final of the study.

Results: Clinical, biochemical parameters and CIMT were similar in the

two groups of patients. Homocysteine levels decreased (12.4± 3.4 vs 10.3±
2.4 μmol/l; p<0.001) in group A, but not in group B. CIMT did not change
neither in group A (0.71±0.23 vs 0.69±0.20 mm; p=0.34) nor in group
B (0.74± 0.23 vs 0.72±0.29 mm; p=0.39). In patients of group A with
methylenetetrahydrofolate reductase (MTHFR) 677TT mutation a decrease of
CIMT was found (0.83±0.35 vs 0.72±0.27 mm; p=0.02), but a multiple linear
regression did not show association between CIMT changes and MTHFR
677TT mutation.

Conclusions: Long-time treatment with folic acid in patients with coronary
disease and normal values of vitamin B12 does not decrease CIMT.

Mo-P5:354 EPIDEMIOLOGICAL STUDY OF MYOCARDIAL
INFARCTION OR ACUTE EVENTS IN LOWER LIMB
ARTERIAL DISEASE IN THE FRENCH OVERSEAS
COMMUNITIES: THE IDEALE STUDY

M. Deneuville 1, IDEALE Study Group2,3,4 . 1Department of Vascular and
Thoracic Surgery, University Hospital (CHU) of Guadeloupe, Pointe-à-Pitre,
France; 2University Hospital, Cardiology, Neurology, Martinique; 3General
Hospitals, Reunion Island; 4Sanofi-Aventis, France

Objective: The IDEALE study was designed to provide the first overall
epidemiological data on atherothrombotic events in the French overseas
communities (FOC).

Methods: All in-hospital cases of stroke, myocardial infarction (MI) and
acute events in lower extremity arterial disease (LEAD) were prospectively
registered during a 4-month period (10/2004-02/2005). The overall population
in FOC was 1,590000. Data was collected from 27 centres in 3 islands and
included clinical and radiological features and 30-day mortality.

Results: Over 4 months, 430 strokes, 244 MIs and 142 LEADs were
registred. Crude annual incidence rate was 0.46/1000 for MI and 0.27/1000
for LEAD.

In MI, coronarography was performed in 83%, angioplasty in 46%, throm-
bolysis in 17% and coronary surgery in 4%. In LEAD, 58% had critical
ischemia with tissue loss. Revascularisations were performed in 75% (67 by-
pass grafts, 40 endovascular) and major limb amputations in 23%. Thirty-day
mortality was 5.6% in LEAD and 4% in MI.

Hypertension and diabetes were highly prevalent and were both higher
in LEAD (respectively, 72-53% vs 59-39% in MI) but smoking (47%) and
dyslipidemia (40%) were also observed. Fifty five per cent of cases were
untreated before admission.

Conclusions: LEAD or MI account for one-half of atherothrombotic events
in FOC. This study suggests a similar access to care to that provided in France
for acute events but points out a less than optimal control of risk factors
currently prevalent. A considerable progression of cardiovascular diseases is
therefore likely to be expected in FOC with the emergence of western way of
life.

Mo-P5:355 WHICH MANAGEMENT OF FAMILIAL
HYPERCHOLESTEROLEMIA IN MOROCCO?

M. El Messal1, K. Aït Chihab1,2 , R. Chater1,2 , M. Loutfi1, A. Kettani2,
A. Hafidi3, C. Boileau4, L. Masana5, A. Adlouni2. 1Faculté des Sciences Aïn
Chock, Casablanca, Morocco; 2Faculté Des Sciences Ben M’Sik,
Casablanca, Morocco; 3Service d’Endocrinologie, CHU Ibn Sina, Rabat,
Morocco; 4Inserm U383, Hôpital Necker-Enfants Malades, Paris, France;
5Url, Facultad de Medicina, Reus, Spain

Familial hypercholesterolemia (FH) is an autosomal dominant disorder char-
acterized by high levels of LDL-C and high risk of premature cardiovascular
disease (CVD) as a result of mutations in the receptor LDL (RLDL) gene. Be-
cause of their extreme risk for mortality and morbidity, diagnosis, recruitment
and management of FH patients must be one of the priorities of public health.

Objective: Determine the first FH state of the art in Morocco through a
sample of 66 individuals.

Methods: Twelve unrelated FH probands (5 htz and 7 hmz) and 54 close
relatives (first and second degree) have been recruited from 1995 to 2004.
The screening operation includes exploration of lipid extravascular deposits,
ECG, cardiac scan, biochemical (TC, TG, HDL-C and LDL-C) and molecular
analysis.

Results: From 54 relatives recruited, 33 heterozygous (htz) and 5 homozy-
gous (hmz) have been identified. All the hmz have abnormal ECG and cardiac
scan. 1 of the hmz and only 1 htz have presented CVD. Amongst those new
identified FH, only 18% of htz are conveniently treated and any of the hmz is
treated.
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Conclusion: In Morocco, the management of FH is very insufficient. The
difficult access to treatment due to the high coast of statin therapy and the
lack of LDL-apheresis are the mean factors responsible for this inadequate
management. On the other hand, specialized consultation for dyslipidemia and
strategy for management of this cardiovascular major risk factor do not exist,
putting FH identification and management difficult.
Funding: Agencia Española de Cooperacion Intenacional, Convention CN-
RPST/INSERM, Action Intégrée Marocco-Française.

Mo-P5:356 CARDIOVASCULAR RISK FACTORS IN TWO
CZECH FEMALE POPULATION SAMPLES

R. Cifkova1, J. Pitha2, M. Lejskova2, R. Poledne1, P. Stavek1, V. Lanska1,
S. Zecova3. 1Inst Clin Exp Medicine, Prague, Czech Republic; 2Inst
Postgraduate Med Education, Prague, Czech Republic; 3Thomayer Teaching
Hospital, Prague, Czech Republic

Objectives: Prevalence of modifiable cardiovascular (CV) risk factors may
differ in rural and urban populations. The aim of our study was to compare the
prevalence of major CV risk factors in two Czech female population samples.

Design and Methods: In 2003-2005, a population random sample of 908
women (all Prague residents) aged 45-55 years was examined (respondence
rate, 63.9%); their CV risk profile was compared with that of a subgroup of
975 females of the same age selected from a random nationwide population
sample of the Czech Republic examined in 2000-2001 (a total of 3,320
individuals selected as a 1% random sample from 9, mostly rural, districts of
the Czech Republic; respondence rate, 64.8%).

Prague Czech Republic P
n = 908 n = 975

Age, yrs 50.1 ± 2.7 50.1 ± 3.0 n.s
BMI, kg/m2 26.0 ± 4.9 28.4 ± 4.8 0.001
SBP, mmHg 119.0 ± 16.0 129.9 ± 17.0 0.001
DBP, mmHg 78.9 ± 9.7 83.1 ± 9.4 0.001
Prevalence of hypertension, n (%) 264 (29.1) 421 (43.2) 0.001
Total cholesterol, mmol/l 5.59 ± 0.92 6.05 ± 1.09 0.001
Fasting glycemia, mmol/l 5.22 ± 1.00 5.40 ± 1.30 0.001
Current smokers, n (%) 306 (33.8) 326 (33.4) n.s.

Conclusions: Female Prague residents aged 45-55 years had a signifi-
cantly better CV risk profile than a nationwide (mostly rural) random female
population sample.

Mo-P5:357 ENHANCED ATHEROGENESIS AND ALTERED
HIGH DENSITY LIPOPROTEIN IN PATIENTS WITH
CROHN’S DISEASE

S.I. Van Leuven1, R. Hezemans2, J.H. Levels1, J.J.P. Kastelein1 ,
E.S. Stroes1, D.W. Hommes2, E. De Groot1. 1Department of Vascular
Medicine, Academic Medical Center, Amsterdam, The Netherlands;
2Department of Gastroenterology, Academic Medical Center, Amsterdam,
The Netherlands

Objective: Systemic inflammation has been shown to accelerate atherogenesis
in various chronic inflammatory disorders. Whether systemic inflammation
can enhance atherogenesis in Crohn’s disease (CD) and the disturbances
in lipoprotein metabolism associated with these exacerbations are currently
unknown. We report preliminary data from a large cross-sectional study
adressing this issue.

Methods: In 23 subjects and 55 helathy controls, carotid intima media
thickness (IMT) was measured with B-mode ultrasound. Lipid profiles, serum
C-reactive protein (CRP) and CD activity according to the Harvey-Bradshaw
index were obtained in 11 patients with CD during active disease, 10 patients
in remission and 15 controls.

Results: IMT in patients with CD was significantly increased when
compared to healthy volunteers (0.63(0.11) and 0.48(0.05)mm, p<0.001).
HDL in controls and patients in remission were identical (1.45(SD0.48)
and 1.40(0.46)mmol/L: p=0.797), whereas HDL during exacerbation was de-
creased (p=0.022). In regression analysis elogCRP and HDL were correlated
(r2=0.24, p=0.002). HDL profiling from patients with active CD revealed
several deviations upon evaluation in SELDI-TOF analysis. No significant
differences in the profiles between controls and patients in remission were
observed.

Conclusions: Patients with CD are characterized by accelerated athero-
genesis, as illustrated by increased IMT. The concomitant disease as well as

composition change of HDL during exacerbations may be causally related.
Collectively, these data imply that aggressive risk factor management should
be considered in CD.
Funding: None

Mo-P5:358 CAROTID INTIMA-MEDIA LAYER THICKNESS IN
CHILDREN WITH RENAL OR LIVER
TRANSPLANTS

A. Siirtola 1, M. Antikainen2 , T. Kallio3, M. Ala-Houhala1 , T. Lehtimäki1,
H. Korvenranta3 , C. Holmberg2, M.K. Salo1. 1Tampere University Hospital,
Tampere, Finland; 2Hospital for Children And Adolescents, Helsinki,
Finland; 3Turku University Hospital, Turku, Finland

Objectives: Dyslipidemia is more common in renal than liver transplant
recipient children. We measured the intima-media layer thickness (IMT) of the
common carotid arteries (CCA) in order to find out whether renal recipients
have thicker IMT than liver recipients or healthy controls.

Methods: Thirteen renal and 9 liver transplant recipients and 26 control
children, aged on an average (SD): 10.7 (3.8), 12.3 (4.3) and 11.4 (4.0) years,
respectively, were studied from 0.2 to 10.8 years after transplantation (Tx). A
radiologist blinded to status of the children measured the IMT in CCA as mean
of the maximal thickness of the six measure sites by high-resolution B-mode
ultrasound. The Tx patients’ serum fasting lipid profile was determined.

Results: The renal compared to the liver patients had pre-Tx serum
cholesterol on the average (SD) 6.8 (2.3) vs. 3.5 (1.3) mmol/l, p=0.002 and
triacylglycerol 4.5 (2.8) vs. 1.6 (0.7) mmol/l, p=0.008, and at the time of
the study serum triacylglycerol 1.4 (0.7) vs. 1.2 (0.4) mmol/l. The renal
compared to the liver patients and controls had the thickest IMT: mean (SD),
0.57 (0.07), 0.51 (0.05) and 0.53 (0.04) mm, respectively, p=0.022. In the
patients, the IMT correlated with pre-Tx serum cholesterol (r=0.538, p=0.017)
and triacylglycerol (r=0.616, p=0.008), and at the time of the study serum
triacylglycerol (r=0.464, p=0.030).

Conclusions: Renal recipient children had significantly thicker carotid
IMT than liver recipient or healthy controls. The IMT correlated positively
with serum triacylglycerol concentration.
Funding: A grant from the Medical Research Fund of Tampere Univ. Hospital

Mo-P5:359 DIFFERENCES IN LIPID PROFILE AND
MORTALITY AMONG PATIENTS WITH ATRIAL
FIBRILLATION AND HAEMODIALYSIS.

J.A. Díaz-Peromingo 1, A. Albán-Salgado2 , D. Güimil-Carbajal3 ,
J. Sánchez-Leira1 , F. García-Suárez1 , E. Padín-Paz1 , J. Saborido-Froján1 ,
M. Iglesias-Gallego1 . 1Department of Internal Medicine, Hospital Da
Barbanza, Riveira, A Coruña, Spain; 2Laboratory Unit, Hospital Da
Barbanza, Riveira, A Coruña, Spain; 3Nephrology Unit, Hospital Da
Barbanza, Riveira, A Coruña, Spain

Objective: To determine differences between patients with atrial fibrilla-
tion (AF) and patients under haemodialysis (HD) on serum lipids and total
mortality.

Methods: 20 patients with AF and 20 on HD were included. Age, sex,
total cholesterol (TC), LDL, HDL, TG and Lp (a) were reported. Mortality
was assessed after a 24 months of follow-up. Statin treatment was reported.

Results: HD group: 13 men, 7 women. Middle age 65.6±15.2 years-old.
TC 172.95±48.53 mg/dl; LDL 113.45±41.51 mg/dl; HDL 41.35±15.99
mg/dl; TG 139.75±61.58 mg/dl; Lp (a) 4.7±5.8 mg/dl; 8 (40%) patients
died. AF group: 14 men, 6 women. Middle age 62.6±10.7 years-old. TC
221.00±109.92 mg/dl; LDL 139.38±50.76 mg/dl; HDL 43.98±14.84 mg/dl;
TG 199.00±392.77 mg/dl; Lp (a) 5.7±6.1 mg/dl; 5 (25%) patients died. After
comparing both groups (T-test and Mann-Whitney), TG showed statistical
difference (p=0.03). After regression model, Lp (a) (p=0.02) in the AF group
and age (p=0.05) in both groups, showed relationship with death. AF group: 6
(30%) patients were taking statins. HD group: 13 (65%).

Conclusions: 1.- HD and AF patients have high degree of atherosclerosis.
2.- AF patients have worse lipid profile especially higher TG levels.
3.- Total mortality was higher in the HD group probably for great

comorbidity associated.
4.- There were more patients under HD taking statins probably because of

best and continuous medical care.
5.- Older patients have a poorer outcome in terms of total mortality in both

groups but Lp (a) levels showed a possitive relation with total deaths in AF
patients.
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Mo-P5:360 PULSE WAVE VELOCITY (PWV) AND CAROTID
INTIMA-MEDIA THICKNESS (IMT): DO THEY
CORRELATE WITH THE DEGREE OF RENAL
DYSFUNCTION AND ITS METABOLIC ABNORMALI

E. Ferramosca, E. Mancini, A. Di Felice, E. Aloisi, A. Lopez, M. Mandreoli,
A. Santoro. Department of Nephrology, Dialysis and Hypertension, S.
Orsola-Malpighi Hospital, Bologna, Italy

Advanced chronic renal failure (CRF) is responsible for accelerated atheroscle-
rosis characterized by increased arterial thickness and stiffness, but it is still
unclear whether mild renal failure and its related metabolic abnormalities
could influence Pulse Wave Velocity (PWV) and Intima-Media Thickness
(IMT).

We assessed the relationship among carotid IMT and PWV with the degree
of CRF, expressed as GFR, and metabolic parameters.

Thirty-two consecutive patients (mean age 66.6±15.5 ys) with CRF un-
derwent PWV (applanation tonometry) and carotid-IMT (ultrasonography)
assessment. The following parameters were evaluated: Calcium (Ca), Phos-
phorus (P), CaxP product, PTH, PCR, total cholesterol, HDL cholesterol,
triglycerides. Statistical analysis was performed using Pearson’s correlation
coefficient.

GFR mean value was 22.9±11.1 ml/min. The mean values of PWV and
IMT were 13.4±4.9 m/sec (range 6-25.3) and 0.9±0.3 mm (range 0.3-1.5)
respectively. A statistical meaningful between PWV and IMT was found
(p<0.05). IMT and PWV did not correlate with GFR, while they inversely
correlated with HDL-c (p<0.05). PWV and IMT did not correlate with the
remaining metabolic parameters measured (p>0.05).

Although the number of the study patients was small, our study showed
a strong correlation among PWV and IMT. By considering the association
among GFR and metabolic status with PWV and IMT, only HDL-c showed
an inverse correlation with both PWV and IMT. HDL-c level, frequently
abnormal in CRF patients, could be proposed as a marker of sub-clinical
atherosclerosis but further studies in a larger population are needed to confirm
our results.

Mo-P5:361 NON DIABETIC END STAGE RENAL DISEASE
PATIENTS IN CHRONIC HEMODIALYSIS HAVE
HIGH PREVALENCE OF CARDIOVASCULAR
DAMAGE

L. Michea1, S. Kunstmann1,2, A. Vukusic1,3, I. Alliende3 , C. Varela3,
D. Gainza1, S. Bravo1, D. Sepulveda1 , E. Marusic1. 1University Los Andes,
Santiago, Chile; 2Clinica Las Condes, Santiago, Chile; 3Clinica Davila,
Santiago, Chile

Cardiovascular (CV) disease is the major cause of death in end-stage renal
disease (ESRD). A high proportion of hemodialysis (HD) patients are diabetic
(DM), this association makes difficult the isolation of the CV damage and
mortality non due to DM in HD patients.

Objective: To characterize the CV damage in a chilean non-diabetic HD
population.

Methods: We studied, as a part of a multicentric prospective study, 75
HD non diabetic patients (30 female, 45 male), age 55±16 years (28-89)
with history, physical examination, chest radiography (Rx), echocardiography
(Echo) and carotid echo-doppler (Ca Echo). All studies were done on the next
day of middle-week HD.

Results: The mean time from ESRD diagnosis was 8±5.5 years. The
etiologies were: Hypertension 37%, unknown 32%, glomerulopathy 18%,
other 13%. None of the patients had history of coronary disease. Prevalence
of Systolic hypertension was 57% and diastolic hypertension 26%. In HD pa-
tients we found abnormal Rx in 43%, cardiomegaly in 35%; aortic elongation
and/or calcification in 34%, left ventricle hypertrophy (Echo) in 85% (100%
concentric); left atrial dilatation 43% and ejection fraction <55 in 12% of HD
patients. Carotid plaques were detected in 43% of patients, 21% with intimal
thickening > 1mm. ESRD patients with more than 4 years in HD had higher
prevalence of abnormal TRx, aortic calcification, and atrial dilatation p<0.05,

Conclusions: Non diabetic ESRD patients in HD have a high prevalence
of concentric LV hypertrophy, left atrial dilatation, and more carotid damage
than those described for non ESRD patients.
Funding: FONDECYT 1040338.

Mo-P5:362 ATHEROSCLEROSIS IN PREGNANCY

M. Nadafi, S. Mohammd Hossini, E. Momeni. Nursing College In Yasuj
University of Medical Sciences, Yasuj-Kohgilouyeh&Boyerahmad, Iran

Introduction: Systemic dysfunction of the vascular endothelium precedes
atheroma formation and coronary heart disease.A relative degree of insuline
resistance, definite hyperlipidaemia, and an increase in coagulation factors
were seen in preganancy. In this way adverse pregnancy outcome may be
an indicator of increased risk of metabolic and vascular diseases in later
life.Carotid artery atherosclerosis and essential hypercholesterolemia can add
a predisposing risk factor for coagulation in pregnancy.

Ethiology & Risk factors: Preeclampsia: Smith(2006) cohort study re-
ported an association between pre-eclampsia and later ischemic heart disease
in the mother.

Low Birth Weight: women who have delivered a baby weighing less than
2500 g have 7-11 times the risk of dead from cardiovascular causes of women
with babies weghing 3500 g or more.

Preterm labor: Women with a history of delivery before 37 weeks had
around twice the normal risk of coronary heart disease in observational study.

Metabolic diseases: Hypertension, diabetes, hypercholesterolemia, ad-
vanced age, smoking, and peeclampsia are independent risk factors for
subsequent coronary artery disease.

High levels of homocysteine: can result from a variety of acquired factors
(deficiency of vitamins B6,B12 and folic acid, high meat diet, smoking) or
genetic is associated with premature atherosclerosis.

Prevention&Treatment: The cholesterol-losing effects of estrogen enable
women to enjoy freedom from CHD during their reproductive age. Careful
management of anticoagulantion like Low molecular- weight heparin during
labor, delivery, and puerperium is an effective and safe therapy in pregnancy.
Increased physical activity in women may result in a better pregnancy outcome
for both mother and child.Maternal treatment with Inhibitors of acyl coenzyme
A: cholesterol acetyltransferase, antioxidants and cholestyramine, cholesterol-
lowering agents during pregnancy greatly reduces fetal and postnatal
atherogenesis. A vegetarian diet consists of Vit B12, B6, and folate is consid-
ered to promote health by protecting against cardiovascular disease and cancer.

Breast milk is rich in LCPUFAs (Long-chain polyunsaturated fatty acids)
protects against the development of obesity, hypertension, insulin resistance,
and CHD.

Mo-P5:363 VASCULAR PHENOTYPE AND SUBCLINICAL
INFLAMMATION IN DIABETIC ASIAN INDIANS
WITHOUT CARDIOVASCULAR DISEASE IN THE
NETHERLANDS

A. Ray1, E.D. Beishuizen1 , A. Misra2, M.V. Huisman1, J.T. Tamsma1.
1Leiden University Medical Center, Leiden, The Netherlands; 2All India
Institute of Medical Sciences, New Delhi, India

Aim: Asian Indians (AIs) are at high risk for cardiovascular disease (CVD).
Besides insulin resistance, non-traditional risk factors such as endothelial
dysfunction and subclinical inflammation may contribute to this high risk. We
hypothesize that the most important atherogenic factors are absent in DM2
patients without CVD and propose that differences between AIs and European
Caucasians (ECs) point to race-defined variation in vascular vulnerability.

Research design
A cross-sectional analysis was performed in 48 AI diabetics compared

with 48 EC diabetics matched for age and gender, all free of CVD. Endpoints
were differences in endothelial function, subclinical inflammation, and carotid
intima-media thickness (cIMT).

Results: AIs had longer duration of diabetes, worse glycemic control and
increased prevalence of microangiopathy. Flow mediated dilatation values
were < 2% in both groups. Subclinical inflammation was low both in AIs and
ECs with median CRP levels of 1.7mg/L (4.9) and 2.8mg/L (3.6) respectively
(p=0.83). Variability in CRP could be partly explained by waist girth, diabetes
related factors and CVD risk scores but not ethnicity. Median cIMT values
were significantly lower in AIs (0.655mm (0.12)) than ECs (0.711mm (0.15),
p=0.03).

Conclusions: Vascular phenotype of DM2 patients without CVD was
characterized by severe endothelial dysfunction and low levels of CRP. In AIs,
low cIMT values were observed despite longer duration of diabetes and worse
metabolic control. This may reflect the presence potentially atheroprotective
features slowing the pathologic progression of IMT in diabetic AIs without
CVD.
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Mo-P5:364 EFFECTS OF A CHOLESTEROL-LOWERING DIET
DURING PREGNANCY ON CARDIOVASCULAR RISK
FACTORS AND PREGNANCY OUTCOME:
A RANDOMIZED CLINICAL TRIAL

J. Khoury1, T. Henriksen1, I. Seljeflot2, B. Christophersen1 , L. Morderid1,
K. Fey Froslie1, S. Tonstad2. 1National University Hospital Rikshospitalet,
Oslo, Norway; 2Ullevaal University Hospital, Oslo, Norway

Objectives: In the Cardiovascular Risk Reduction Diet in Pregnancy study we
assessed the effect of a cholesterol-lowering diet on maternal, cord blood and
neonatal lipids and other cardiovascular risk markers and pregnancy outcome.

Methods: A randomized, single blinded trial was conducted among
nonsmoking women aged 21 to 38 years. Women in the intervention group
(N=141) were asked to consume fish, low-fat meats, oils and low-fat dairy
products instead of full-fat dairy products and meats and to eat more whole
grains, fruits, vegetables and legumes. Women in the control group (N=149)
followed their usual diet. Lipids and high sensitivity CRP were measured at
gestation weeks 17-20 and weeks 24, 30 and 36. Soluble forms of cellular ad-
hesion molecules were measured at weeks 17-20 and weeks 30 and 36. Haemo-
static parameters were measured at baseline and week 36. All the above, except
CRP, were measured in cord blood. Lipids were also measured neonatally.

Results: From baseline to week 36, total and LDL cholesterol levels were
lowered in the intervention compared with the control group (p<0.01). None
of the inflammatory biomarkers were influenced by the intervention (P>0.05).
One (0.7%) of 141 women in the intervention group versus 11 (7.4%) of 149
women in the control group delivered prior to 37 weeks (relative risk 0.10;
95% CI 0.01 –0.77). The incidence of other pregnancy complications and birth
weight was similar in both groups, as were lipid parameters in cord blood and
in neonates.

Conclusions: A diet reduced in saturated fat and cholesterol can modify
maternal lipid levels, but not cord and neonatal lipids and may prevent
prematurity in low risk pregnancies. The diet did not influence maternal con-
centrations of a range of markers of endothelial activation and inflammation,
most of which increased during the study period.
Funding: The Norwegian Council on Cardiovascular Disease.

Mo-P5:365 CARDIOVASCULAR RISK IN OBESE WOMEN WITH
POLYCYSTIC OVARY SYNDROME:
A FRAMINGHAM SCORING

I. Bozic, D. Macut, B. Popovic, T. Isailovic, M. Petakov, S. Ognjanovic,
S. Damjanovic. Institute of Endocrinology, University of Belgrade, Belgrade,
Serbia - Montenegro

Objectives: Women with polycystic ovary syndrome (PCOS) are at increased
risk for cardiovascular disease. Aim of our study was to determine the
frequency of cardiovascular risk factors using Framingham Scoring system
(FSS) in PCOS and controls.

Methods: FFS included age, value of cholesterol and HDL (mmol/L),
smoking and systolic blood pressure (sysBP, mmHg). We also determined
LDL (mmol/l), oxidized LDL (OxLDL, U/l) and triglycerides (mmol/l). We
studied 22 obese women with PCOS (mean age: 27.55±5.89 yrs, mean BMI:
29.32±3.86 kg/m2) diagnosed using Rotterdam 2003 Consensus criteria and
respective obese controls.

Results: Between PCOS and controls we obtained: total cholesterol
5.62±1.55 vs. 4.75±0.62, p>0.05; HDL 1.21±0.24 vs. 1.41±0.36, p>0.05;
LDL 91.20±36.71 vs. 56.31±22.98, p>0.05; OxLDL 91.2±36.71 vs.
56.31±22.98, p<0.05; triglycerides 1.87±1.01 vs. 1.193±0.83, p>0.05;
sysBP 132.73±15.33 vs. 119.62±15.09, p<0.05. Age distribution for PCOS
and controls was as following: 20 to 34 yrs in 86.4% and 92.3%, respectively;
35 to 39 yrs in 9.1 and 7.7%, respectively; 40 to 44 yrs in 4.5 and 0%,
respectively. There were 45.5% smokers in PCOS and 61.5% in controls.
Framingham Scoring showed 10 year risk of 2 to 10% in 13.6% of PCOS and
3.8% of controls, and 10 to 20% risk in 9.1% of PCOS and 3.8% of controls.

Conclusions: Significantly higher values of OxLDL were found in PCOS
group. In spite of similar values of assessed lipid parameters between obese
PCOS and controls, we found a higher 10 year risk for cardiovasular event in
obese women with PCOS.

Mo-P5:366 THE SYNERGISTIC EFFECTS OF SIMVASTATIN
AND BETA EPOETIN ON CARDIOVASCULAR
OUTCOMES IN PATIENTS WITH END-STAGE
RENAL DISEASE

W.J. Haykal, O.V. Kuryata. Dnepropetrovsk State Medical Academy,
Dnepropetrovsk, Ukraine

We aimed to estimate the effects of simvastatin on response to beta epoetin
treatment and inflammation, focusing on the haemoglobin level, C-reactive
protein and endothelial vascular function in haemodialysis (HD) patients.

33 patients with haemoglobin level lower 110 g/L with ESRD on HD {18
M, 15 F; age 38,42±5,51 years, mean time on HD 28,12±3,43 months, mean
Hb 93,33±2,23 g/L} were enrolled. Patients were divided into 2 groups: gr. I
- 15 patients received both beta epoetin and simvastatin 10 mg/day; gr.II - 18
patients received only beta epoetin. Hg level, High-sensitive C-reactive protein
(hs-CRP) and the FMD of the brachial arteria during reactive hyperemia were
determined at baseline and at week 24.

Hs-CRP increased in all groups and correlated with Hb level. All patients
had endothelial dysfunction. The FMD correlated with high hs-CRP and
low Hb levels. After 6 months of therapy 13(86,66%) patients in gr.I and
12(66,66%) patients in gr.II had been achieved the Hb target goal up to 120
g/L. Hb level had been increased in gr.I and gr.II by 30% and 15% respectively
in comparison with baseline.Hs-CRP decreased by 68% in gr.I and 8% in
gr.II at week 24. The dose adjustment of Recormon correlated with hs-CRP
level.The FMD had been improved by 22% and normalized in 18% of cases
in gr.I, however no significant changes were matched in gr.II.

EPO is effective and safe for the management of anaemia in haemodialysis
patients. However, the synergistic actions of simvastatin and EPO improve
the ESA hyporesponsiveness or suppress EPO resistance upon decreasing
inflammation that may be beneficial for this population.

Mo-P5:367 EVALUATION OF LIPID AND BLOOD PREASSURE
LEVELS IN YOUNG PATIENTS WITH POLYCYSTIC
OVARY SYNDROME (PCOS)

D. Stamenkovic-Pejkovic, D. Micic, M. Sumarac-Dumanovic, G. Cvijovic,
M. Georgiev, A. Kendereski, S. Zoric, K. Cubrilo. Institute of Endocrinology,
Diabetes and Diseases of Metabolism, Belgrade, Serbia - Montenegro

Objective: It was shown that women with PCOS are at increased risk for
development of diabetes mellitus type 2 and metabolic syndrome. There are
limited data about lipid levels and blood preassure levels in young patients
with PCOS. The aim of this study was to evaluate the lipid and lipoprotein
profile as well as sistolic and diastolic blood pressure in women with PCOS
compered with healthy age and weight matched control subjects.

Methods: In 32 women with PCOS (age 23.71±0.99 years, BMI
26.72±1.19 kg/m2) and 22 heatlthy controls (age 25.77±1.43, BMI
24.86±1.13) total cholesterol (TC), HDL-C, LDL-C, triglycerides, ApoA1,
ApoA2, ApoE, as well as systolic and diastolic blood preassure were measured.

Results: There was no significant difference in lipid levels (TC:
4.56±0.14 vs. 4.76±0.18, p>0.05; HDL-C: 1.16±0.03 vs. 1.24±0.07 p>0.05;
LDL-C: 2.86±0.13 vs. 2.94±0.20 p>0.05; triglycerides: 1.29±0.12 vs.
1.50±0.27 p>0.05; ApoA1: 1.31±129.13 vs. 1.05±191.08 p>0.05; ApoA2
317.73±14.23 vs. 336.34±11.19 p>0.05; ApoE 50.81±4.73vs. 64.15±9.15).
Furthermore, there was no significiant difference in diastolic and sistolic
blood pressure (sistolic: 118,15±2.20 vs. 120.12±4.04 p>0.05; diastolic:
79.21±1.44 vs. 80.12±2.52 p>0.05).

Conclusion: In conclusion, there was no difference in lipid and blood
preassure levels between young PCOS patients and controls.
Funding: Because of expected development of metabolic syndrome in women
with PCOS further folow up is necessary during their reproducticve years.

Mo-P5:368 METFORMIN TREATMENT AND ATHEROGENIC
FACTORS IN WOMEN OF REPRODUCTIVE AGE
WITH POLYCYSTIC OVARIES SYNDROME WITH
DIABETES MELLITUS IN ANAMNESIS AND
WITHOUT IT

A. Strelkova, K. Balandina, O. Batrakova, T. Zykova. Northen State Medical
University, Arkhangelsk, Russia

Objective: To reveal the influence of metformin on atherosclerosis risk and
lipid levels in women with PCO.

Methods: 43 reproductive age women with PCO received metformin
2g/day during 3 months.Gr.1:with diabetes mellitus(DM) in anamnesis, n=11;
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Gr.2 withoutDM, n=32. Cholesterol, HDL-C, TG were studied on empty
stomach and on 120-minute of oral glucose tolerance test (OGTT) before and
after metformin therapy; we estimated LDL-C, atherogenic coefficients.

Results: Before therapy there were no differences in groups. After 3
months in Gr.1cholesterol decreased (4.1 0.3 mmol/l and 3.7 0.3 mmol/l,
p=0.018) in 75% thanks to decreasing of LDL-C (3.8 0.2 mmol/l and3.2
0.1 mmol/l, p=0.08). HDL-C was low (0.5 0.06 mmol/l and0.5 0.05mmol/l)
and metformin didn’t change it. Normal TG values were both in basal (1.16
0.3 mmol/l and1.2 0.2 mmol/l) and postprandial condition (1.0 0.3 mmol/l
and1.0 0.3 mmol/l), they didn’t change during treatment. Atherogenic co-
efficients decreased during treatment (Climov’s coefficient 7.4 0.9 mmol/l
and6.1 0.7mmol/l; Thompson coefficient 0.2 0.05and0.18 0.04, p=0.04). Gr.2
after treatment had changes: decreasing of postprandial TG (1.09 0.16 mmol/l
and0.7 0.14 mmol/l, p=0.008) without dynamic of basal values.

Conclusion: Metformin treatment decreases atherogenic lipid profile in
women with DM in anamnesis and is recommended as long therapy. In women
without DM this therapy is also indicated as it lowers postprandial lipidemia
increasing of which is one of the components of metabolic syndrome.
Funding: We revealed difference between biguanid effects in lipid profile in
women with PCO and insulin resistance included post membrane defect of
insulin signal passing in combination with insulin resistance peculiar to DM
and PCO.

Mo-P5:370 OXIDIZED LOW-DENSITY LIPOPROTEIN IN
BETA-THALASSEMIA MAJOR

A. Tavridou1, D. Stakos2, A. Vryonidou3, C. Tsigalou4, G. Kambouromiti4 ,
C. Phenekos3, V.G. Manolopoulos1 . 1Laboratory of Pharmacology, Medical
School, Democritus University of Thrace, Alexandroupolis, Greece;
2University Cardiology Dept, Medical School, Democritus University of
Thrace, Alexandroupolis, Greece; 3Dept of Endocrinology, Red Cross
Hospital, Athens, Greece; 4Laboratory of Clinical Biochemistry, University
General Hospital, Alexandroupolis, Greece

Objective: In beta-thalassemia major, an increased oxidative stress has been
suggested. The oxidative modification of low-density lipoprotein (LDL) plays
an important role in the process of atherosclerosis. We examined whether
subjects with beta-thalassemia major have increased levels of oxidized-LDL
(ox-LDL), a marker of the silent phase of atherosclerosis as well as of coronary
artery disease.

Methods: 23 transfusion-dependent beta-thalassemics and 23 age-matched
control subjects were subjected to analysis of ox-LDL levels by ELISA
(Mercodia). Lipids were determined by standard enzymatic methods. Results
are expressed as mean±S.D. The t-test was used to compare means between
patients and control subjects.

Results: Total, LDL- and HDL-cholesterol were significantly lower in beta-
thalassemics (126.1±29.1, 61.9±21.6, and 41.7±13.1 mg/dl respectively)
compared to control subjects (204.2±67.5, 117.3±57.8, and 68.8±16.9 mg/dl
respectively). There was a strong association between ox-LDL and LDL-
cholesterol levels (R=0.76, p<0.001). Although, uncorrected ox-LDL levels
were lower in beta-thalassemics compared to control subjects (44.2±16.7 vs
63.1±22.4 U/l, p=0.002), the ratio of ox-LDL/LDL-cholesterol was signifi-
cantly increased (75.0±26.5 vs 56.2±15.4 mU/mg, p=0.007).

Conclusions: Although LDL-cholesterol levels are lower in beta-tha-
lassemics compared to controls, higher levels of the ox-LDL/LDL-cholesterol
ratio probably confer a higher susceptibility to atherosclerosis of beta-
thalassemics.

Mo-P5:371 CONNECTION BETWEEN AUGMENTATION INDEX,
PULSUS WAVE VELOCITY CHANGE IN
METABOLIC AND LIPID ALTERATIONS IN RENAL
FAILURE

L. Locsey1, B. Borbas1, B. Szlanka1 , I. Menes1, L. Asztalos2, L. Szabo2,
A. Dan1, I. Lorincz3. 1Eurocare 10.Akd.Kenezy Hosp.I.Dept.Med., Debrecen,
Hungary; 2Univ.Debrecen, Deoec I.Surg.Dept., Debrecen, Hungary;
3Univ.Debrecen,Deoec I.Med.Dept., Debrecen, Hungary

Objective: Arterial stiffness is an independent predictor cardiovascular risk
factor, associated aging and hypertension. The augmentation index (AIx) and
pulse wave velocity (PWV) are early markers for atherosclerotic vascular
changes.

Methods: We examined 79 male and 56 female (61+7,1 years) dialysed,
and 81 male and 64 female (45+11,2 years) renal transplanted pts with
TensioClinic (TensioMED) arteriograph systolic, diastolic blood pressure,

MAP, pulse pressure (PP) and AIx, PWV parameters. We measured in serum
glucose, creatinine, cystatinC, homocysteine, CRP, iPTH, lipids CaxP levels,
and determined BMI, ECW/ICW, FFM, LBM parameters.

Results: In dialysed pts were high cystatinC (5,2vs.2,1mg/l), hyperhomo-
cysteinaemia (23,8 vs.15,2 umol/l), hypertriglyceridaemia, in transplanted pts
have higher total cholesterol, LDL and ApoB concentrations.In transplanted
pts significantly increased BMI and FFM (p<0,01).In dialysed pts were
non-dipper hypertension with pathological high systolic hypertension in males
37%, in female 20%, associated high PP (64 vs. 76%!). The AIx were higher
in female 60%. Moderate increased PWV in males 37%, pathological high
in 25 vs. 12%. In transplanted pts decreased parallel with improved renal
function MAP and PP levels, only 18% of female, 15% males have high AIx.
The moderate PWV were 33 vs 22%, pathological high PWV in 10 vs 12%.

Conclusion: AIx were good correlation with aging, gender, high cys-
tatin C, homocysteine, dyslipidaemia, high CaxP, iPTH, CRP concentrations
(p<0,05). In pts with high BMI, FFM and increased PP, systolic blood
pressure, MAP, we found pathological high AIx and PWV.

Mo-P5:372 ATHEROSCLEROSIS IN PATIENT WITH DIALYSIS

S. Mohammad Hossini1, M. Nadafi1, N. Hossini1, L. Gholizade2 ,
A. Afrasiabiyfar1 , A. Khodavandi2 . 1Nursing College In Yasuj University of
Medical Sciences, Kohgilouyeh&Boyerahmad, Iran; 2Gachsaran Azad
University, Kohgilouyeh & Boyerahmad, Iran

Introduction: In 2003, more than 320,000 people in the United State were
recieving dialysis for ESRD, with predicted increases to 650,000 by 2010
million by 2030. Mortality from cardiovascular disease (CVD) in patient
with ESRD is 10 to30 times higher than in the general population. Strategies
to improve long term outcomes include aggressive risk factor modification,
minimization of dialysis complication, and kidney transplantation.

Ethiology: Hyper phosphatemia: Marcello (2005) found that higher levels
of serum phosphate association with adverse cardiovascular outcomes.

Pyrophosphate decrease: Koba study (2005) showed that Pyrophosphate is
reduced in hemodialysis patient that could contribute to vascular calcification
in hemodialysis patient.

Vitamin D deficiency: Vitamin D deficiency is present even in the early
stages of coronary kidney disease(CKD).

High level of total plasma homocysteine: that results from Vit B12-Folate
and Vit B6 deficincy is a risk factor for atherosclerosis, which is an important
cause of death in renal failure.

Cardiovascular calcification (CVC): William study (2000) resulted
Coronary-artery calcification is common and progressive in young adults
with end- stage renal disease who are undergoing dialysis.

Interventional management: have focused on management of known
traditional factors for atherosclerotic coronary artery disease and on adopt-
ing specific approaches to normalize mineral metabolism, deliver adequate
dialysis,and control serum cholesterol level. Oliver study (2005) showed that
Sevelamer delays not only vascular calcification but also atherosclerotic lesion
progression in uremic apolipoprotein E- deficient mice. Cinacalcet modulates
the calcium-sensing receptor on the parathyroid gland to reduce secretion
of parathyroid hormone and lower serum calcium, phosphorus and calcium-
phosphorus product in haemodialysis paitents. So the application of RAGE
antagonists after an appropriate chemical diagnosis could be effective. In light
of recent observational studies showing an association of Vitamin D therapy
and survivel benefit in hemodialysis patient. By it’s antiproliferative effect on
myocardial cell hypertrophy and proliferation.

Mo-P5:373 ATHEROSCLEROTIC CHANGES ON CORONARY
ARTERIES IN DIABETICS PREPARING FOR
MYOCARDIAL REVASCULARIZATION

M. Zdravkovic1, M. Ristic2, N. Milic3, S.U. Pavlovic2, M. Krotin1,
D. Trifunovic-Zamaklar2 , D. Zdravkovic1, D. Gostiljac4 , R. Zivkovic5 ,
N. Milinic1 . 1Hospital Medical Center Bezanijska Kosa, Belgrade,
Serbia-Montenegro; 2Institute for Cardiovascular Diseases, Belgrade,
Serbia-Montenegro; 3Institute for Medical Statistics and Informatics,
Belgrade, Serbia-Montenegro; 4Institute for Endocrinology and Diabetes,
Belgrade; 5Primary Health Center Stari Grad, Belgrade, Serbia-Montenegro

Objective: To evaluate atherosclerotic changes in diabetics preparing for
myocardial revascularization

Methods: Atherosclerotic changes in coronary arteries in patients preparing
for myocardial revascularization during 1999. and 2000. were coronarograph-
ically evaluated considering number of significant stenosis (regarded area
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stenosis 75% and diameter stenosis 50%), incidence of left main stenosis and
incidence of collateral vessels. 223 patients were investigated. 48 patients were
diabetics with mean preoperative duration of diabetes mellitus of 6.3±2.1
years, while 175 patients had normal glycemias before and 5 years after
myocardial revascularization. Patients who developed diabetes mellitus during
follow up period were excluded from investigations.

Results: Mean number of stenosis in diabetics was 3.4±0.8, almost same
as in control group 3.1±0.8. Left main stenosis was present in 6.0% of
patients with normal glycemias and in 7.2% of diabetics. Collateral vessels
were significantly worse developed in diabetics. Distal coronary disease was
significantly frequent in diabetics.

Conclusions: Diabetics have more frequent distal coronary disease and
worse collateral vessels, comparing to patients with normal glycemias.
Funding: There was no funding for this investigation.

Mo-P5:374 HEMODIALYSIS RELATED TO ATHEROSCLEROSIS

B. Dejanova 1, S. Petrovska1, S. Subeska Stratova3 , P. Dejanov2. 1Institute of
Physiology, Medical Faculty, Skopje, Makedonija; 2Clinic of Nephrology,
Clinical Center, Skopje, Makedonija; 3Clinic of Endocrinology, Skopje,
Makedonija

Objective: The aim of the study was to determine the influence of both,
hemodialysis and hyperglycemia on atherosclerosis.

Methods: A number of 37 patients on HD were examined. The patients
were divided in 2 groups: patients on HD (I) n=20 and patients on HD with
diabetes mellitus (II) n=17. The controls were 30 healthy subjects. Besides
routine lipid status including the levels of triglicerids (TG), total cholesterol
(TH), high and low density lipoproteins (HDL and LDL), oxidative injury
markers as lipid peroxidation (LP) and LDL-ox antibodies (LDL-ox) were
also performed. The fluorimetric method with thiobarbituric acid substances
for LP and enzyme immunoassay (Biomedica gruppe, Austria) for LDL-ox
were used.

Results: There was statistically significant differences for TG, 2.37±0.7
vs. 1.10±0.3 mmol/l (p<0.01) and for HDL, 0.87±0.3 vs. 1.43±0.3 mmol/l
(p<0.01). There was not significant difference between 2 groups in any of
examined parameters. In the I group, the level of LP showed increased value
of 4.65±0.9 mmol/l (p<0.05) and so does LDL-ox level, 220±125 mU/ml
(p<0.05), compared to the controls. For LP and LDL-ox in the II group
higher values were found, 4.73±0.7 mmol/l (p<0.05) and 255±112 mU/ml
(p<0.01).

Conclusions: From the obtained results, we may conclude that there is
an evidence of oxidative stress in HD patients which leads to atherosclero-
sis appearance. Furthermore, the persistent oxidative stress in HD patients
combined with hyperglycemia contributed to atherosclerosis acceleration.
Funding: Institute of Physiology, Medical Faculty, Skopje, R. Macedonia

Mo-P5:375 SCREENING FOR LATENT DIABETES MELLITUS IN
ELDERLY OVER 65

K. Visev. Clinical Center of Endocrinology and Gerontology, Sofia, Bulgaria

One hundred and sixty healthy elderly over 65, were investigated about
latent diabetes mellitus. They were volunteers, living in similar conditions of
life, didn‘t receive diuretics, glucocorticoids, thyroxine, psychotropic drugs
etc, which are reason for false positive results. The diagnosis was based on
standard OGTT criteria as recommended by the WHO. Adults were given
75g of glucose in 300ml water. Blood samples for plasma glucose and IRI
were obtained 0, 30, 60, 90, 120, 180min. Fasting hyperglycemia 7,8mmol/l
and postprandial 11,1 mmol/l we found in 12% of the investigated persons,
nevertheless that their HbA1C was 6.5 0.9%. In according to WHO criteria 6%
of men and 12% of women had glucose intolerance. We found a significant
rise in blood sugar response of levels with advancing age. Latent diabetes
mellitus was present in 14% of investigated. In most healthy elderly subjects
delayed initial insulin secretion, chronically stress (latent hypercortisolemia,
defect phosphorilation), changes in body composition, reduced muscle mass,
obesity, decreased physical activity, changes in diet, family history of diabetes
and raised fasting free fatty acids levels probably play no significant role
in predisposing to age related glucose intolerance. The phenomenon of age
related glucose intolerance is the result of defects specific for the aging process
and distinct from obesity and NIDDM.

Mo-P5:376 PRESENCE OF GILBERT’S SYNDROME IN
PATIENTS WITH HYPERLIPOPROTEINEMIAS

L. Taborsky, J. Dvorakova, J. Hyanek, V. Matoska, S. Pekova. Hospital Na
Homolce, Prague, Czech Republic

Introduction: Investigation of liver functions is the basic part of labora-
tory testing in patientst with hyperlipoproteiemia (HLP). Usually, if isolated
hyperbilirubinemia is diagnosed, the finding represents benign increase in
nonconjugated bilirubin, referred to as Gilbert’s Syndrome (GS). GS is
characterized by a specific genetic mutation in UDP glucuronyltraspherase
(UGT1A1) gene, which causes decrease in the activity of the enzyme.
Homozygous form of UGT1A1*28 leads to the manifest GS.

Material and Methods: Group of 42 adult patients in a longitudinal
follow-up in our metabolic unit was included in the study. The patients
were diagnosed as having hyperlipoproteinemia with hyperbilirubiemia. All
patients were screened for the presence of UGT1A1*28 mutation. and un-
derwent ruoutine biochemical laboratory testing, including the untrasound
investigation of liver.

Discussion and Results: In 29 out of 42 patients (69%), homozygous
mutation was found (GS), in 8 out of 42 (19%) heterozygous status, and in 5
remaining individuals, wild type UGT allele was identified.

The group of 29 individuals with apparent GS consisted of 21 males and
8 females. Positive family history of clinical hyperbilirubinemia was revealed
in 5 of them. In 45% of the GS patients, at least one of their parents died at
the age higher than 80 years. Only two patients with GS are being followed
- up due to the secondary prevention of CVD. 38% of the GS patients are
on medication. In three of them, adverse effects of antilipidemic therapy
was diagnosed: increase of CK over 45 ukat/L with leg claudications after
phenofibrate, and pronounced elevation of liver enzymes after administration
of simvastatine and atorvastatine.

Conclusion: The finding of GS in the patients with hyperlipoproteinemia
is of great importance in differential diagnostics of liver diseases and in
the clinical decission making: though mild hyperbilirubinemia might exert
a beneficial antioxidative effect, it might be as well implemented in many
clinically relevant drug interactions.

Mo-P5:377 TUBULOINTERSTITIAL NEPHRITIS AND UVEITIS
SYNDROME IN ADULT: A CASE REPORT

E. Vlachogiannis, S. Goutkidou, D. Toptsi, J. Samouilidis, K. Mahera,
S. Stefanidou, E. Theodosiou, E. Vlachogiannis. Department of Internal
Medicine, St Paul General Hospital, Thessaloniki, Greece

Acute interstitial nephritis associated with uveitis, known as tubulointerstitial
nephritis and uveitis (TINU) syndrome, is rare and more common in children
and young adults.

A 58-year-old man with TINU is described. Fatigue, malaise, anorexia,
abdominal pain, fever, anemia, acute renal failure and panuveitis were the
main clinical feature. Blood cell immunological and serum analysis were
interpreted as indication of their significance as markers in the pathogenesis of
TINU, maybe as part of microbial – triggered immune response. Nephropathy
improved with systemic cortisone treatment, whereas uveitis was therapy is
continued with topical steroids.

P6 GENETICS OF CARDIOVASCULAR DISEASE

Mo-P6:378 GENETIC DIAGNOSIS OF FAMILIAL
HYPERCHOLESTEROLEMIA: NOVEL GENES AND
TECHNIQUES

I. Tosi1, P. Toledo-Leiva2 , C. Neuwirth1, R.P. Naoumova1, A.K. Soutar2.
1Clinical Research Facility, MRC Clinical Sciences Centre, Hammersmith
Hospita, London, United Kingdom; 2Lipoprotein Group, MRC Clinical
Sciences Centre, Hammersmith Hospita, London, United Kingdom

Objective: Familial hypercholesterolemia (FH) is caused by impaired low
density lipoprotein-receptor (LDLR) mediated uptake of circulating LDL.
FH is usually caused by mutations in LDLR or APOB; recently, defects in
genes like ARH and PCSK9 have been shown to cause a similar phenotype.
Mutations in LDLR are commonly diagnosed using exon-by-exon sequence
analysis of genomic DNA. However, many patients with a clinical diagnosis of
FH have no LDLR mutations found in this way. Multiplex ligation-dependent
probe amplification (MLPA) is a simple & quick method to detect major
rearrangements in genomic DNA.
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Methods: MLPA is a PCR based technique; the kit contains probes for
each LDLR exon, 2 probes that recognize genes located up-and-downstream
of LDLR, and 15 probes for other human genes located on different chromo-
somes as control. Deletions of exons will appear as 35-50% reduced relative
peak area and duplications as 35-50% increased relative peak area. Sequencing
and enzyme digest were used to screen ARH, PCSK9 and APOB.

Results: In this study, 73 unrelated patients with clinical diagnosis of FH
but no known genetic defects were screened for major rearrangements in the
LDLR by MLPA. Nine different deletions and 2 duplications were found, 6 of
which were confirmed by amplifications across the rearrangements.

Conclusions: Of 230 patients with clinical diagnosis of FH screened, 49%
had point mutations in the LDLR, 7.5% had deletions/duplications in the
LDLR, 5% had the ApoB3500 mutation, 1.5% had ARH mutations and 4%
had PCSK9 mutations. This leaves 1/3 of the patients with no molecular
diagnosis.
Funding: MRC & BHF (UK)

Mo-P6:379 THE CONTRIBUTIONS OF THE CANDIDATE GENES
TO ATHEROSCLEROSIS ARE NOT UNIFORM
AMONG THE ARTERIAL SYSTEMS

M. Sawabe1, T. Arai1, T. Hosoi2, M. Muramatsu3, K. Oda3, N. Tanaka4,
T. Shirasawa5. 1Tokyo Metropolitan Geriatric Hospital, Tokyo, Japan;
2National Center of Geriatrics and Gerontology, Aichi, Japan; 3Tokyo
Medical and Dental University, Tokyo, Japan; 4Tokyo University, Tokyo,
Japan; 5Tokyo Metropolitan Institute of Gerontology, Tokyo, Japan

This study is performed to identify the genes determining the genetic suscepti-
bility for atherosclerosis. The subjects were 1,536 consecutive autopsy cases,
registered in the JG-SNP on the web. The male to female ratio was 1.2:1
and the average age was 80 years. Semiquantitative macroscopic evaluation
was performed on the degree of atherosclerosis in 10 arteries including the
intracranial and coronary arteries, and aorta. We examined 67 SNPs of 44
candidate genes. The SNP analysis was performed by LightTyper (Roche).
The Hardy-Weinberg equilibrium was preserved except 4 SNPs (p<0.1). The
allelic analysis showed significant associations (p<0.05) between 17 SNPs
and the atherosclerotic degrees of at least one of arterial systems. In each
SNP, the associations were significant with the degrees of one to three arterial
systems. In aorta, significant associations were present with the SNPs of NOS3
and adiponectin in males, and those of NOS3, OGG1, and CYBA in females.
The SNPs of NOS3 were associated with the atherosclerotic degree of aorta
in both genders and that of intracranial artery in females. Similar results were
observed in the genotypic analysis. In conclusion, the contributions of specific
SNPs to the atherosclerosis are not uniform among the arterial systems. Thus,
the genetic susceptibility for atherosclerosis seems different in each arterial
system. The gender difference is also noted in several SNPs.

Mo-P6:380 THE EVALUATION OF CARDIOVASCULAR RISK
ASSOCIATED WITH MULTIPLE GENE
POLYMORPHISM DURING 7 YEAR FOLLOW-UP
OF THE 691 COHORT OF HEALTHY SUBJECTS

K. Chlebus1, J. Bellwon1 , K. Ochman2, I. Stopczynska1 , M. Gruchala1,
B. Curyllo1, B. Wasag2, W. Sobiczewski1 , J. Limon2, A. Rynkiewicz1 . 11-St
Dept. of Cardiology Medical Univ. of Gdansk, Gdansk, Poland; 2Dept. of
Biology and Genetics, Medical Univ. of Gdansk, Gdansk, Poland

Objective: Genetic factors play remarkable role in the pathogenesis of
coronary-artery disease (CAD) and its complications. The aim of our study
was to assess the predictive value of the polymorphic variants of some genes
(I/D polymorphism of the ACE gene, A1166C polymorphism of the AT1
receptor gene, PlA1/PlA2 polymorphism of the GPIIIa receptor gene and
ScaI polymorphism of the ANP gene) for prognosis of the incidence of
coronary-artery events during 7-years follow up of 691 healthy subjects.

Methods: 691 consecutive Gdansk Harbor workers (564 men mean age
44±7 years and 127 women, mean age 44±9 years) without any symptoms of
coronary artery disease, stroke or other cardiovascular diseases were recruited
during their routine yearly medical check up. On entry and 7 years later
the medical history, ECG, blood pressure, weight, height, waist and hips
circumferences, serum glucose and lipids levels were obtained and BMI and
WHR were calculated. The polymerase chain reaction and RFLP procedure
were used to determine the genotypes.

Results: During the 7 years follow up the CAD was diagnosed in 64
subjects and there were 29 fatal and nonfatal myocardial infarctions (MI),
27 subjects died including 8 for confirmed cardiovascular reasons. There

were no significant associations between studied polymorphic variants and
incidence of cardiovascular events in the studied cohort. However, there was a
tendency for the association of the presence of the C allele of the AT1R gene
polymorphism with the serious cardiovascular events (OR CC+AC vs AA 1.7,
95%CI 0.99-2.93, p=0.06).

Conclusion: The prospective study of the 7 years follow up performed
in the cohort of 691 healthy subjects did not prove significant association
between polymorphic variants of the studied genes and incidence of serious
cardiovascular events.

Mo-P6:381 AN ARMS-BASED DIAGNOSTIC KIT FOR GENETIC
TESTING FOR FAMILIAL
HYPERCHOLESTEROLEMIA IN THE UK

M. Sozen1,2, R. Whittall2 , M.B.T. Webb3, G. Norbury4, S. Tabrah4,
A. Taylor4, S. Humphries2. 1Hacettepe University, Department of Molecular
Biology, Ankara, Turkey; 2Cardiovascular Genetics, University College
London, London, United Kingdom; 3Tepnel Diagnostics Ltd, Abingdon,
United Kingdom; 4Camiliar Botnar Laboratories, Gosh, London, United
Kingdom

Background: Genetic tests complement lipid measures for diagnosis of
Familial hypercholesterolaemia (FH), and when the FH-causing mutation is
found in a proband, unambiguous diagnosis of family members becomes
possible. Mutations in the gene coding for the low-density lipoprotein receptor
(LDLR) are the most common causes of FH, but mutations in the APOB and
PCSK9 genes cause the same phenotype.

Methods and Results: We have designed an ARMS-based PCR assay for
13 mutations that occured most frequently in a group of 409 UK FH patients
where mutations were determined by SCP and DNA sequencing. This includes
11 LDLR mutations (frequencies in the patient group) IVS 3+1 G>A (11.2%),
E80K (9.2%), P664L (7.3%), R329X (5.6%), delG197 (5.6%), D200G (3.0%),
Q363X/D365E (2.6%), E207X (2.6%), D461H (2.3%), L458P/G198D (2.3%),
FsD206 (2%). The test also includes the APOB R3500Q mutation (6.3%) and
the D347Y mutation in PCSK9 (4%). The kit consists of two PCR reactions
followed by an electrophoresis step. Each reaction mix includes different
mutation-specific primers to produce the diagnostic bands only if a target
mutations is carried by the sample. Two pairs of control primers are included
in each mix to confirm PCR success. The 11 mutations accounted for 64% of
those detected by a full SSCP screen of the whole gene in this patient group.
Studies to determine the specificity and sensitivity of this diagnostic kit in
other UK FH samples are ongoing.

Conclusion: This simple protocol and minimal equipment requirement
makes DNA based FH diagnosis available to most laboratories with experi-
ence in PCR.
Funding: Funded by the British Heart Foundation.

Mo-P6:382 GENETIC BACKGROUND OF FAMILIAL
HYPERCHOLESTEROLEMIA IN SPAIN. AN UPDATE

S. Castillo 1, R. Alonso2, M. Pocoví3, J.L. Díaz4, J.M. Cepeda5,
E. Martorell6 , J. Galiana7, C. Vázquez8, M. Franco9, P. Mata2. 1Laboratory
of Genetic Diagnosis, Lacer Sa, Barcelona, Spain; 2Lipid Unit, Fundación
Jiménez Díaz, Madrid, Spain; 3Lipid Laboratory, Department of
Biochemistry, University of Zaragoza, Zaragoza, Spain; 4Hospital Juan
Canalejo, A Coruña, Spain; 5Hospital de la Vega Baja, Orhiuela, Alicante,
Spain; 6Hospital Sont Llàtzer, Palma de Mallorca, Spain; 7Complejo
Hospitalario Ciudad Real, Ciudad Real, Spain; 8Hospital Ramón y Cajal,
Madrid, Spain; 9Hospital de la Santa Creu y Sant Pau, Barcelona, Spain

Introduction: Familial hypercholesterolemia (FH) is a very frequent genetic
disorder caused by mutations in the low density lipoprotein receptor gene
(LDLr). During the last 7 years, the Spanish FH Foundation developed the
Spanish FH National Registry using the Dutch clinical criteria.

Objectives: The aim of this study was to analyse the molecular background
of FH in Spain.

Methods: LDLr gene mutations were identified by using several molecular
biology techniques as: PCR and SSCP, QFMP for great deletions/insertions,
direct sequencing and, in the last months, the first commercial DNA-array for
the identification of FH. 1087 index cases were included in the analysis; all of
them presenting at least, 6 points after the application of Dutch criteria for FH
patients.

Results: 874 index cases were positive (80,4% of total cases) for any of the
mutations founded, reaching 88% in patients with 8 or more points. More than
200 different point mutations were detected in the LDLr gene. 19 different
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great rearrangements were identified in 36 patients (4.1% of positives cases).
7 homozygous patients were characterized, and R3500Q mutation in the apo
B gene causing Familial Defective Apo B was present in 16 patients.

Conclusions: These genetic results confirmed the large molecular het-
erogeneity of FH in Spain showed in previous analysis. More than 220
different defects along the LDLr gene were characterized as causing this
severe hyperlipidemia in our country.
Funding: Grants G03/181 from the National Health Institute Carlos III, Spain
and from the Spanish Familial Hypercholesterolemia Foundation.

Mo-P6:383 FINE MAPPING A REGION ON CHROMOSOME 11P
FOR FAMILIAL COMBINED HYPERLIPIDEMIA

C.L. Plaisier1, A.J. Lusis1, R.P. Naoumova2, C.C. Shoulders2,
M.-R. Taskinen3, T.W. De Bruin4, P. Pajukanta1 . 1Department of Human
Genetics, UCLA, USA; 2MRC Clinical Sciences Centre, Imperial College,
London, United Kingdom; 3Department of Medicine, Helsinki University,
Helsinki, Finland; 4Department of Medicine, Carim, Academic Hospital,
Maastricht, The Netherlands

Objective: Although familial combined hyperlipidemia (FCHL) is one of the
leading causes of premature coronary heart disease, the genetic component of
FCHL is not well understood. Our aim is to identify the predisposing gene(s)
in a region of chromosome 11p that has been previously linked to FCHL and
triglycerides (TGs) in Dutch and British FCHL families.

Methods: We genotyped a dense set of microsatellites (MSs) in the Dutch
and British FCHL families to restrict the linked region on chromosome 11p
for association analysis. We also utilized human to mouse synteny and QTLs
for TGs to further restrict the linked region on 11p. In conjunction, we are
using several FCHL case/control microarray datasets and HapMap data to
test differentially expressed (DE) regional genes on chromosome 11p for
association.

Results: The region formed by the overlapping LOD -1 borders of the
highest Dutch and British peaks is 40 cM. Known quantitative TG loci in mice
correspond to two different syntenic regions within the human LOD -1 region.
We chose 33 MS markers in the LOD -1 region, resulting in an average density
of one MS marker/2 cM. In addition, we identified 10 DE genes in the LOD
-1 region of 11p using microarray data. We are currently testing tag SNPs of
the 10 DE genes for association in FCHL families.

Conclusions: These two alternative approaches are complimentary and
should ensure that if none of the 10 DE genes is significantly associated,
the MSs will restrict the LOD -1 region so that additional regional candidate
genes can be chosen for association analysis.
Funding: NIH-HL-28481, NIH-T32-HG02536

Mo-P6:384 VARIABILITY OF LDLR GENE MUTATIONS IN AN
OPENED MEDITERRANEAN POPULATION FROM
SPAIN

S. Blesa1, A.B. Garcia1, S. Martinez2, M.L. Mansego1, V. Gonzalez1 ,
J. Ascaso2, R. Carmena2, J. Real2, F.J. Chaves1. 1Gen Studies Lab FIHCUV,
Valencia, Spain; 2Endocrinology Service Hcuv Med Dept, Valencia, Spain

Familial hypercholesterolemia (FH), autosomal dominant hypercholes-
terolemia (ADH), predisposes to arteriosclerosis increasing LDL-C levels.
FH is caused by mutations in LDL receptor gene. There are more than
900 LDLR mutations described. Genetic diagnosis can be performed by two
strategies: general screening of target genes or searching by microarrays for
known mutations. Recently, use of methods based on the second procedure
in Spanish opened populations has been discussed. In order to characterize
LDLR gene mutations variability in Spain and usefulness of screening for
known mutations, we have analyzed a sample of 129 probands clinically
diagnosed of adh from Valencian community.

Small LDLR gene mutations were detected by amplification of fragments
containing individual exons and splice intron-exon junctions and sequencing.
Large rearrangements were analyzed by Southern blot and semiquantitative
methods.

We have found 54 different LDLR mutations in 89 patients. The most
frequent mutations were 111INSA (9 subjects, frequency of 10%), C95R
(5 patients, 6%), S156L and C358Y (4 patients, 4.5%). Six mutations were
carried by 3 patients (3.4%), 12 mutations by 2 patients (2.2%) and 32 were
present in 1 proband (1%). Therefore, 59% of LDLR gene mutations have
a frequency as low as 1%. If we had used a described Spanish method for
known mutations based on microarrays, we would have diagnosed only about
50% of patients with mutations in LDLR.

Our population, genetically highly heterogeneous, has a wide spectrum
of LDLR gene mutations. the identification of LDLR gene mutations should
involve screening the entire gene.

Mo-P6:385 FAMILIAL HYPERCHOLESTEROLEMIA
SCREENING PROGRAM USING A NOVEL
DNA-ARRAY IN SPAIN

R. Alonso1, L. Forga2, N. Mata3, P. Gomez-Enterria4 , M. Laclaustra5 ,
S. Zabala6, P. Saenz7, S. Castillo8, D. Tejedor9, P. Mata1. 1Fundacion
Jimenez Diaz, Madrid, Spain; 2Hospital de Navarra, Pamplona, Spain;
3Instituto de Salud Publica, Madrid, Spain; 4Hospital Central de Asturias,
Oviedo, Spain; 5Hospital Clinico Lozano Blesa, Zaragoza, Spain; 6Hospital
General Obispo Polanco, Teruel, Spain; 7Hospital Servicio Extremeño Salud,
Merida, Spain; 8Lacer Sa, Barcelona, Spain; 9Progenika Biopharma, Bilbao,
Spain

Introduction: To date, more than 220 different mutations in LDL receptor
(LDLr) gene have been found in Spain. A screening program to detect familial
hypercholesterolemia (FH) based on DNA-array technology (Lipochip) began
in Spain in 2005.

Objectives: The aim of this study was to analyse the effectiveness of the
Lipochip platform in Spain.

Methods: Index cases with clinical diagnosis of FH using Dutch Clinical
Criteria have been passed through a 3 step diagnostic platform consisting in
(A) novel DNA-array with 207 different mutations (203 in the LDLr gene and
4 in the Apo B 100 gene); (B) great rearrangements by QFMP analysis; (C)
whole LDLr gene sequencing if A and B are negatives.

Results: 530 samples (50% males and 50% females, mean age 45 (15)
years old) have been analysed through the Lipochip; 55% have been positives
using A. Of those negative samples in A (n=241), 22% were positives for B;
and in those that have been sequenced (n=188), 16% had a mutation. Non of
mutations found in step C were in the DNA-array. The most frequent mutation
found was Q71E + 313 +1G>C (12%). Prevalence of Apo B mutation was
2.5%. 100 different mutations and 4 homozygous have been detected. Average
time for the DNA-array detection was 3 weeks, and 12 weeks for the whole
process for each sample.

Conclusions: The detection rate of the whole diagnostic platform was 71%
among patients with clinical criteria. The use of a simple and inexpensive
DNA-array allows large-scale population screening in a short period of time.
Funding: Grants G03/181 from the Spanish National Health Institute Carlos
III and from the Spanish FH Foundation.

Mo-P6:386 CORONARY HEART DISEASE IN A COHORT OF 811
PATIENTS WITH GENETIC DIAGNOSIS OF
FAMILIAL HYPERCHOLESTEROLEMIA IN SPAIN

N. Mata1, R. Alonso2, S. Castillo3, F. Fuentes4, J. Villar5, E. Ros6,
R. Figueras7, P. Saenz8, F. Almagro9, P. Mata2. 1Instituto de Salud Pública,
Madrid, Spain; 2Fundación Jimenez Díaz, Madrid, Spain; 3Laboratiorio
Lácer, Barcelona, Spain; 4Hospital Reina Sofía, Córdoba, Spain; 5Hospital
Virgen del Rocio, Sevilla, Spain; 6Hospital Clínico, Barcelona, Spain;
7Hospital Bellvitge, Barcelona, Spain; 8Hospital de Mérida, Badajoz, Spain;
9Hospital Donostia, San Sebastian, Spain

Introduction: Familial Hypercholesterolemia (FH) is a frequent disorder
caused by mutations in the LDL receptor gene with high incidence of coronary
heart disease (CHD). To date more than 220 different mutations have been
found in Spain.

Objective: The aim of this study was to determine the risk factors
associated with CHD in genetically diagnosed FH patients in Spain.

Methods: Patients over 18 years old with genetic diagnosis of heterozy-
gous FH from the Spanish FH Registry were selected for the study (N=811).
Specific mutations were detected using a novel DNA-array and direct sequenc-
ing of the gene; great rearrangements were analysed by quantitative multiplex
PCR. SPSS (v11.0) was used for statistical analysis.

Results: CHD was present in 22% of patients (30.2% in men and 14.5%
in women, OR=2.55, P<0.000). Mean age of onset was 46.6±11 years
old. Recurrent events occurred in 60% of men and 27% of women. In
Multiple regression analysis, age (IC95%:1.02-1.07), gender (IC:1.4-5.8),
tobacco consumption (IC:1.03-2.51), family history of CHD (IC:1.09-3.40)
and TC/HDL-C ratio (IC:1.03-1.7) were predictors for CHD. The presence of
at least two cardiovascular risk factors was significantly associated with the
presence of CHD (IC: 2.7-10.1). Type of mutation was not associated with
CHD.
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Conclusions: In FH patients, the presences of 2 or more cardiovascular
risk factors significantly increase the risk of CHD development. Gender and
tobacco are the most important isolated risk factors.
Funding: Grants G03/181 from the National Health Institute Carlos III, Spain,
and from the Spanish Familial Hypercholesterolemia Foundation.

Mo-P6:387 GENETIC PREDISPOSITION TO EARLY ONSET OF
CORONARY ARTERY DISEASE IN RUSSIAN
PATIENTS

D.A. Zateyshchikov 1, E.N. Dankovtseva1 , A.G. Nikitin2, O.S. Koroleva1,
A.N. Brovkin2, N.YU. Yakunina2, D.A. Chudakova2 , V.V. Nosikov2,
B.A. Sidorenko1 . 1Russian Presidents Medical Centre, Moscow, Russia;
2National Research Centre Gosnii Genetika, Moscow, Russia

Objective: The aim of current study is the search of genes which can be
involved in the early development of coronary artery disease (CAD).

Methods: One group included 158 Russian patients (134 men and 24
women) with early CAD and myocardial infarction (MI) which manifested at
the age of 45 years or earlier in case of men and 55 years - women. Another
group included 92 patients (37 men and 55 women) with CAD and MI and in
this group first clinical signs of CAD or MI manifestation took place at the
age of 70 years or later.

Results: We have not found any association with early CAD and MI
development in case of polymorphous markers of F7 gene, ITGB3 gene, FGB
gene, PLANH1 gene, PROC gene, LPL gene, ADPRT1 gene, GNB3 gene,
SOD2 gene, CAT gene, HTR2A gene, SLC6A4 gene and MTHFR gene.
The significant association with early CAD manifestation in form of angina
pectoris was found only for the polymorphous marker G(-186)T of APOE
gene. The risk factors were male sex (OR = 24.03), smoking (OR = 42.16),
mean level of triglycerides (OR = 4.57) and the carriage of G allele of APOE
gene (OR = 21.34). Among the patients with initial manifestation of MI the
significant association was found for the polymorphous markers C(-426)T of
F5 gene and Trp64Arg of ADRB3 gene. The risk factors were male sex (OR
= 2.76), smoking (OR = 5.90), the carriage of TT genotype of F5 gene (OR =
14.88) and T allele of ADRB3 gene (OR = 4.05).

Conclusion: Our findings allowed us to suggest that the various clinical
forms of coronary artery disease manifestation in young age are associated
with the different types of genetic predisposition.

Mo-P6:388 IS C667T MUTATION OF MEETHYLENE
TETRAHYDROFOLATE REDUCTASE RELATED TO
HYPERHOMOCYSTEINEMIA IN TUNISIAN TYPE 2
DIABETIC PATIENTS

N. Koubaa1, S. Hammami2, M. Smaoui1, A. Nakbi1, M. Abid3,
M. Hammami1. 1Biochemistry Laboratory Faculty of Medicine, Monastir,
Tunisia; 2Internal Medicine Department CHU, Monastir, Tunisia;
3Endocrinology Department CHU, Monastir, Tunisia

C667T is a mutation affecting methionine metabolism and causing moderate
hyperhomocysteinemia (Hhcy) and increasing the risk of vascular diseases.

Objective: Our aim is to evaluate the prevalence of the C667T allele in
Tunisian diabetic type 2 patients.

Methods: fasting homocysteine, tHcy and polymorphism of methylene
tetra hydrofolate reductase, MTHFR were assed in 71 type 2 diabetic patients
and 46 volunteers with metabolic and life style information.

Results: Plasmatic concentration of tHcy was higher in the diabetic pop-
ulation than in the normal subjects (17.5±13.2 vs 10.98±4.7 μmol/l; p=
0.01). In the general population, MTHFR mutation in the homozygous (Hmz)
state was present in 13% and 28% for the heterozygous (Htz) state, this
mutation was more frequent in diabetic patients (17% and 38% respectively).
In the diabetic patients with tHcy upper 10 μmol/l, the MTHFR mutation was
present in 56% of the patients (38% in Htz and 18% Hmz) and in 48% of the
patients with tHcy lower 10 μmol/l (33% in Htz and 15% in Hmz). In fact,
people with Hmz C667C, Htz C667C/C667T and Hmz C667T exhibited tHcy
values of 15.4±10.3, 17.4±13.7 and 18.8±18 μmol/l respectively.

Conclusions: Tunisian type 2 diabetic patients presented mild HHcy as
compared to the normal subjects. MTHFR mutation is frequent in type 2 di-
abetic Tunisian patients accompanied with HHcy and could contribute beside
other factors as (nutritional, vitamin B6 and B12 deficiencies, use of insulin
or fibrates) to cadrdiovascular disease.
Funding: This work was supported by grants from MRSTDC-UR Tunisia

Mo-P6:389 ACE IINSERTION/DELETION POLYMORPHISM
INTERACTION ASSOCIATED WITH REGIONAL
INCIDENCE OF MYOCARDIAL INFARCTION (MI)
IN EUROPE

A. Muthumala, J. Cooper, S.E. Humphries. Centre for Cardiovascular
Genetics, British Heart Foundation Laboratories, University College London,
London, United Kingdom

Objective: Several studies have recently suggested that the ace gene modulates
the development of cardiovascular disease through interaction with environ-
mental stimuli. We therefore investigated whether genotype association would
differ by location within Europe.

Methods: The HIFMECH study was designed to examine genetic and en-
vironmental mechanisms contributing to higher MI risk in North compared to
South Europe. Caucasian male first MI survivors were recruited from centres
in North and South Europe with healthy controls from the same locations.
ACE genotype was obtained in 523 cases and 560 controls.

Results: For all samples the distribution of genotypes were as expected for
Hardy-Weinberg equilibrium. The frequency of the D allele in controls was
higher in the South than the North (0.61 vs 0.54, P=0.02). The D allele in the
North confered a 36% (P=0.29) higher risk of being a case compared to the
II genotype, whereas in the South there was only a 7% higher risk (P=0.81)
when the Odds were adjusted for age, smoking, cholesterol, triglyceride, BMI.

Conclusions: Though this study was underpowerd to detect an association
between genotype and MI risk, a higher Odds ratio for MI associated with
the D allele was seen in the North. This result supports the view that ACE
genotype, together with other factors acting in the North, is important in the
development of cardiovascular disease.
Funding: The authors are supported by the British Heart Foundation. The
core HIFMECH study was supported by the European Comission.

Mo-P6:390 MOLECULAR STUDY OF FAMILIAL
HYPERCHOLESTEROLEMIA IN PORTUGAL

M. Bourbon1, A.C. Alves1, A.M. Medeiros1, S. Silva1, A.K. Soutar2.
1Unidade Investigação Cardiovascular, Inst. Nac. Saude, Lisbon, Portugal;
2MRC, Clinical Sciences Centre, Hammersmith Hosp., London, United
Kingdom

Objectives: Molecular characterization of patients with a clinical diagnosis of
Familial Hypercholesterolaemia (FH) from the Portuguese FH study to allow
cascade screening of relatives.

Methods: Blood samples were collected from 92 adults and 39 children
with a clinical diagnosis of FH and 192 affected and 157 unaffected relatives.
Amplified fragments of genomic DNA were analysed for mutations in the
LDLR by highly sensitive denaturing high pressure liquid chromatography
(DHPLC). APOB was analysed by the amplification and sequencing of a
fragment containing the 4 most common APOB mutations.

Results: The ApoB3500 mutation was found in 2 patients and 48 different
mutations in LDLR were found in 71 patients, 16 of which have not been
described previously. Screening of relatives identified 100 additional genet-
ically diagnosed FH patients (173 in total). In most families, the mutation
co-segregated with phenotype, but one variant, G248D, was also found in
normolipaemic individuals. Two patients were found homozygous but with no
corresponding phenotype. No mutation could be found in 60 patients, 21 of
whom had a severe phenotype and will be candidates for mutations in other
genes, including PCSK9 which is currently under study.

Conclusion: It was possible to identify the genetic cause of hypercholes-
terolaemia in 53% of the index patients. Knowledge of the molecular basis
of the disease allows correct diagnosis and appropriate therapeutic measures.
Genetic diagnosis also allows early identification of relatives at risk, reduc-
ing their cardiovascular risk which should see their quality of life and life
expectancy increased.

Mo-P6:391 IDENTIFICATION OF A CHROMOSOME 8P LOCUS
FOR CORONARY HEART DISEASE IN THE FRENCH
CANADIAN FOUNDER POPULATION

J.C. Engert1, G. Pare1,2 , M. Lemire1, J. Faith1, D. Brisson2, M.C. Vohl3,
G. Tremblay1, T.J. Hudson1, D. Gaudet1. 1McGill University, Quebec,
Canada; 2CMGC, Chicoutimi Hospital, Quebec, Canada; 3Laval University,
Quebec, Canada

Objective: Susceptibility to CHD has long been known to exhibit familial
aggregation, with heritability estimated to be greater than 50%, suggesting
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that the genetic background significantly contributes to CHD risk. Founder
populations may provide increased power to detect genes contributing to
complex traits such as CHD.

Methods and Results: Probands issued from the French Canadian (FC)
founder population of the Saguenay-Lac-Saint-Jean region (Quebec, Canada)
with angiographically proven CHD were recruited from large nuclear families
(average sibship size of 6.4). Linkage analysis was performed following a
genome-wide microsatellite marker scan on 41 families with 274 individuals.
Non-parametric linkage (NPL) analysis provided suggestive evidence for a
CHD susceptibility locus on chromosome eight with an NPL score of 3.14
(p=0.001) at D8S1106. Linkage to this locus was verified by fine mapping on
an enlarged sample of 50 families with 320 individuals. This analysis provided
evidence of linkage at D8S552 (NPL score=3.53, p=0.0003), a marker that
maps to the same location as D8S1106.

Conclusions: A genome-wide scan and additional fine mapping provides
evidence for a locus on chromosome eight that contributes to CHD in a FC
founder population.
Funding: This project was supported by a CIHR operating grant.

Mo-P6:392 MOLECULAR GENETIC VERSUS CLINICAL
DIAGNOSIS OF FAMILIAL
HYPECHOLESTEROLEMIA IN A CZECH
POPULATION

T. Freiberger1, H. Grombirikova1 , L. Kopalkova1 , P. Zapletalova2 ,
O. Letocha2, L. Kozak2. 1Lab. Mol. Genetics, Center for Cardiovascular
Surgery and Transplantation, Brno, Czech Republic; 2Center of Mol. Biol.
and Gene Therapy, University Hospital, Brno, Czech Republic

Introduction: Several sets of clinical criteria have been employed to identify
patients with familial hypercholesterolemia (FH). In this study we tested a
potential of MedPed criteria and criteria based on population-, age- and sex-
specific 95th percentiles of LDL-cholesterol and total cholesterol, respectively,
to predict results of molecular genetic analysis of Czech index patients with
FH.

Materials and Methods: PCR with sequence specific primers and muta-
tion screening methods followed by direct sequencing were used to detect
mutations in the apo B and LDL receptor genes in 813 unrelated patients
with clinical suspicion of FH. Mutation detection rate was determined in the
subgroups of patients fulfilling the MedPed criteria (group 1) and patients with
LDL-cholesterol or total cholesterol above the 95th percentile of population-,
age- and sex-specific values (group 2).

Results: A mutation considered to be pathogenic was found in 426 of all
813 patients (52.4%), in 250 of 422 patients fulfilling MedPed criteria (59.2%)
and in 352 of 648 patients selected on the basis of population-specific values
(54.3%). Mutation detection rate was higher in younger patients (<40 years
in the group 1; <45 years in the group 2) compared to older ones (68.8%
vs 49.0% in the group 1; 66.6% vs 40.5% in the group 2). The sensitivity
and specificity was 58.7%, 59.2% for MedPed criteria and 82.6%, 54.3% for
criteria based on population-specific values.

Conclusion: Different approach than criteria used in this study should be
applied for clinical diagnosis of FH in the Czech Republic to reach higher
sensitivity and specificity.

Mo-P6:393 GENETIC FACTORS OF ATHEROSCLEROSIS

N.N. Kipshidze, M.B. Khelaia, A.T. Jabauri. National Center of Therapy,
Tbilisi, Georgia

Objective: The aim of the study was research of dyslipoproteinemia (DLP) in
neonates in genetically predispose lipid exchange disturbances, relationships
between lipid levels and blood genetic markers as well.

Methods: The levels of total cholesterol, low and high density lipoprotein
cholesterol, triglycerides were investigated in umbilical blood of 394 neonates
and among parents. We studied the cardiovascular anamnesis of grandparents.
Enzymatic colorimetric tests was used. Blood groups of ABO system were
also investigated.

Results: The results of examination have shown DLP in 12% (48 neonates).
All indices were increased in each case. The character of the neonates DLP
coincided with the mothers one in 51,7%, with fathers one-in 35% and of the
both parents - in 13,3%. What concerns to grandparents, among 192 grand-
parents of above mentioned 48 neonates, 128 one (67%) had disease which
could influence indices neonatal lipid exchange: myocardial infarction and
stroke before the age of 55 among women and 65 among men, hypertension,
stenocardia, When determining the blood group of system ABO we found the

high frequency of correspondence of hyperlipidemia with blood group A (in
93,1%), what should be considered as an important riskfactor predisposing to
the development of the atherosclerosis.

Conclusion: On the basis of our finding it is possible to make a wide
screening examination of children with hereditary burden to atherosclerosis
with the aim of revealing the DLP that will enable us carry out an early
prevention of atherosclerosis by means of their exchange normalization.

Mo-P6:394 GENETIC PREDISPOSITION IN THE CORONARY
ARTERY DISEASE PATIENTS WITH POSITIVE FHX
OF CORONARY ARTERY DIS. IN KOREA MAY BE
RELATED TO LIPID METABOLISM

H.J. Kim1, M.G. Kang1, S.E. Yoo1, K.M. Kim1, S.W. Kim2, S.H. Jee3,
J.E. Park1. 1Cardiology Division, Cardiac and Vascular Center, Samsung
Medical Center, Seoul, South Korea; 2Department of Statistics, Samsung
Medical Center, Seoul, South Korea; 3Department of Preventive Medicine,
Graduate School of Public Health Yonsei University, Seoul, South Korea

Background: In the development of coronary artery disease(CAD) the envi-
ronmental influence is less strong in Korea than in the western countries. The
CAD patients with positive family history of CAD may be assumed to have a
genetic predisposition in Korea.

Purpose: The aim of this study is to investigate the genetic predisposition
in the CAD patients with positive family history of CAD in Korea.

Methods & Results: Among the 4194 CAD patients who were diagnosed
by coronary angiography at the Samsung Medical Center from July 1994 to
August 2003, 247 subjects (6%) had family history of CAD (FCAD), and 3947
subjects did not have family history (NFCAD). Two groups were compared for
their age of onset and major risk factors. The lipid profiles showed significant
differences between two groups in the male patients (Table), but not in the
female patients. In male patients, with the same conditions of other risk factors
such as the lipid profile and smoking, the group with FCAD had the lower
onset age of the CAD than that of the group without FCAD. Family history
influenced the onset age of CAD to be earlier by 4 years by the multivariate
regression analysis.

Conclusion: The group of FCAD showed significantly younger age, higher
TC, LDL, LDL/HDL and Apo-B compared with those of the group of NFCAD
in the male patients. This suggests a genetic predisposition related with TC
and LDL metabolism especially in the male CAD patients with family history
of CAD.

Mo-P6:395 ASSOCIATION OF THE -250G/A PROMOTER
POLYMORPHISM OF THE HEPATIC LIPASE GENE
WITH THE RISK OF PERIPHERAL ARTERIAL
DISEASE IN TYPE 2 DIABETICS

M.J. Ariza1, M.T. González-Alegre1 , E. Ulzurrun1, J. Rioja1,
F. Escalona-Pérez2 , P. Valdivielso 1,3, P. González-Santos1,3 . 1Cimes. Univ. of
Malaga, Málaga, Spain; 2Centro de Salud Puerta Blanca, Málaga, Spain;
3Univ. Hospital Virgen de la Victoria, Málaga, Spain

Objective: To investigate whether the -250G/A substitution in the promoter
of the LIPC gene is associated with an increased risk for peripheral arterial
disease (PAD) in type 2 diabetic patients.

Methods: Genetic and biochemical analysis were determined in 108 type 2
diabetic patients, 3 of whom with symptomatic PAD and 21 with asymptomatic
PAD diagnosed when ankle-brachial pressure index (ABI) was lower than
0.90. Genotyping was carried out by PCR amplification of DNA (isolated from
EDTA whole blood) and analysis of restriction fragments. Lipids and lipopro-
teins were measured, after ultracentrifugation, in a Cobas Mira S 89 (Roche).

Results: Stepwise Wald logistic regression analysis showed that the -
250A allele was an independent predictor of PAD (O.R.= 2.89; 95%C.I.=
1.071-7.846; p<0.05), even when sex, smoking, age, duration of diabetes,
HbA1C, BMI, triglycerides, HDL-C, and LDL-C were included in the model.
Carriers of the -250A allele had lower values of ABI even after adjustment
for covariates as required (p<0.005); so prevalence of PAD in carriers of
the -250A allele was 32% but only 16% in non carriers (p<0.05). There
were no significant associations between the presence of the allele and lipid
parameters.

Conclusions: Our study shows that the rare allele of the -250G/A LIPC
promoter polymorphism is independently associated with PAD in DM2
patients, accordingly with previous data in non diabetic patients.
Funding: This research has been supported by a grant of the Spanish
Government: FIS exp. no. 00/1110.
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Mo-P6:396 NOVEL DNA SEQUENCE VARIATIONS IN
ENDOTHELIAL LIPASE GENE IN SUBJECTS WITH
HIGH HDL-CHOLESTEROL LEVELS

A. Cenarro, F. Ghisoni, P. Martín-Fuentes, D. Recalde, A.L. García-Otín,
F. Civeira. Laboratorio de Investigación Molecular, Hospital Universitario
Miguel Servet, I+Cs, Zaragoza, Spain

Objective: Endothelial lipase (EL), a member of the triglyceride lipase fam-
ily, influences high-density lipoprotein (HDL) metabolism. Variation in LIPG
gene, encoding for EL, could explain some variation in HDL-cholesterol levels
in humans. The objective of this work was to identify sequence variations in
LIPG gene in subjects with high HDL-cholesterol levels that could explain
this phenotype.

Methods: Five non-related subjects with HDL-cholesterol levels higher
the 90th percentile were selected. DNA was isolated and the promoter and the
10 exons and their flanking intron sequences of LIPG gene were amplified by
PCR. Each amplified fragment was sequenced twice, with forward and reverse
primers, designed with Primer3 software, with DYEnamic ET dye terminator
kit and a MegaBace automated sequencer.

Results: We have identified several nucleotide variations in LIPG gene
in 3 out 5 studied subjects. 1: One subject presented 3 nucleotide variations
in the same allele, defining an haplotype, in exon 1 and intron 1: 229T>G,
349+51C>T, 349+55C>G. 2: Other subject presented 2 mutations in 2 in-
trons: 1410-146G>A in intron 7 and 1733+92A>G in intron 9. 3: Another
subject presented a variation in homozygous state: 1629-248insT in intron 8.
Nucleotide positions correspond to LIPG sequence AF118767 from GenBank.

Conclusions: DNA sequence variations in LIPG gene are frequent in
subjects with high HDL-cholesterol levels. Further studies are needed to
investigate the biological significance of these variations and their implication
in HDL metabolism.
Funding: Grant from Fondo de Investigaciones Sanitarias, PI031106.

Mo-P6:397 SMOKING ELIMINATES THE PROTECTIVE EFFECT
OF ENDOTHELIAL LIPASE GENE POLYMORPHISM
AGAINST ACUTE MYOCARDIAL INFARCTION

M. Shimizu1, K. Kanazawa1 , K. Hirata2, E. Hiraoka1, Y. Matsuda1,
C. Iwai1, Y. Miyamoto1, M. Hashimoto1, H. Akita1, M. Yokoyama2.
1Division of General Medical Science, Department of General Therapeutics,
Kobe University Graduate School of Medicine, Kobe, Japan; 2Division of
Cardiovascular and Respiratory Medicine, Kobe University Graduate School
of Medicine, Kobe, Japan

Objectives: Elevated high-density lipoprotein (HDL) levels are associated
with reduced risk of acute myocardial infarction (AMI). Endothelial lipase
(EL) is a major determinant of HDL metabolism in humans. EL gene has
a common 584C/T polymorphism, however, it is controversial whether this
polymorphism is associated with HDL levels. Furthermore, the relationship
between this polymorphism and AMI remains to be elucidated.

Methods: We conducted a case-control study of 107 AMI patients and
107 control subjects, and examined 584C/T polymorphism and coronary risk
factors including lipid profiles.

Results: T allele frequency was lower in AMI cases than in controls (0.18
vs 0.26, P<0.05). However, we found no significant differences in HDL levels
between TT+CT and CC genotype. TT+CT genotype was associated with
significantly lower AMI risk in univariate analysis (OR, 0.54; 95% CI, 0.31-
0.93, P<0.05). Multivariate regression analyses showed that the protective
effect of the TT+CT genotype against AMI was statistically significant and
independent of other risk factors when age, sex, hypertension, hypercholes-
terolemia, and diabetes mellitus were included in the analyses (OR, 0.52;
95%CI, 0.28-0.98; P=0.04). However, when smoking status was included in
this model, the protective effect of the TT+CT genotype against AMI did not
remain statistically significant (OR, 0.61; 95%CI, 0.32-1.18; P=0.14).

Conclusions: The 584C/T polymorphism of EL gene may be involved
in the pathogenesis of AMI independently of HDL levels. We conclude that
smoking eliminates the protective effect of EL gene polymorphism against
AMI.
Funding: N/A

Mo-P6:398 THE EFFECT OF THE APOE POLYMORPHISM ON
HDL-C CONCENTRATIONS DEPENDS ON THE CETP
GENE VARIATION IN A SPANISH POPULATION

J.V. Sorli, F. Frances, M. Guillen, J.I. Gonzalez, P. Carrasco, C. Ortega,
F. Gimenez, C. Saiz, J. Valderrama, D. Corella. Department of Preventive
Medicine, Valencia, Valencia, Spain

Objective: To examine the gene-gene interaction between the common APOE
and the CETP polymorphisms in determining HDL-C concentrations in a
Mediterranean population.

Methods: 550 unrelated Caucasian subjects were randomly selected from
a Mediterranean Region in Spain. Plasma lipids, anthropometric, clinical
and lifestyle variables were measured. Common APOE and CETP-TaqIB
polymorphisms were determined.

Results: We have found a gene-gene interaction between and APOE and
the CETP loci in determining HDL-C concentrations. Thus, after adjustment
for gender, age, body mass index, tobacco smoking, alcohol consumption,
physical exercise and medication, carriers of the E4 allele had lower HDL-C
concentrations [mean and (standard error): 40.1 (2.6) mg/dL] than E2 subjects
[47.7 (3.2) mg/dL; p=0.019], and even lower than those of the E3 subjects
[44.7 (1.4) mg/dL; p=0.042], only if they had the B1B1 genotype. However,
mean HDL-C concentrations were higher among those with E4 allele carrying
the B2 allele at the CETP gene locus [50.5 (2.3) mg/dL], and lower among
E2 subjects carrying the B2 allele [45.5 (2.6) mg/dL]. This interaction was
observed in both men and women.

Conclusions: The effect of the APOE polymorphism on HDL-C con-
centrations depends on the CETP polymorphism, explaining some of the
controversial results.
Funding: PI02/1096.

Mo-P6:399 CETP GENETIC POLYMORPHISMS PREDICT
EARLY-ONSET MYOCARDIAL INFARCTION IN
WOMEN

H. Milo1, S.M. Schwartz2 , L. Ben Avi3, S. Shpitzen3 , M. Shaham3,
D.S. Siscovick2, E. Leitersdorf3, Y. Friedlander4 , V. Meiner1;3. 1Dept of
Human Genetics, Hadassah-Hebrew University, Jerusalem, Israel; 2Univ of
Washington, Seattle, USA; 3Center for Research Prevention And Treatment of
Atherosclerosis, Hadassah-Hebrew University, Jerusalem, Israel; 4Braun
School of Public Health and Community Medicine Hadassah-Hebrew
University, Jerusalem, Israel

Family history of myocardial infarction (MI) is positively associated with
the risk of early MI. Women and young men are less susceptible to premature
coronary artery disease and thus must bear heavier load of predisposing
genes that may lead to early-onset MI and premature coronary artery disease.
Cholesteryl-ester transfer protein (CETP) plays a central role in the in the re-
modeling of plasma lipoproteins by promoting the transfer of cholesteryl esters
from HDL to apoB containing particles. We tested the hypothesis that CETP
SNPs are associated with early-onset MI in a population-based case-control
study from Washington State. Cases were 256 women aged 18-59 years, and
320 men, aged 18-49 years, with first acute non-fatal MI. In-person interviews
provided data on coronary heart disease risk factors. Five CETP tag SNPs were
analyzed using an ABI Prism SNaPshot System. SNPs were used to generate
6 haplotypes accounting for 90% of the observed haplotypes. Analyses were
based on the unconditional logistic regression model from which we estimated
ORs after controlling for confounders. Three CETP SNPs were associated
with a protective effect against MI. Hap8 and hap21 were found to be
associated with risk modulation of MI (OR=1.40, 95%CI=1.01-1.95, P=0.042
and OR=0.70, 95%CI=0.49-0.99, P=0.044, respectively). Our results suggest
that genetic variance in CETP is associated with the modulation of the risk for
early-onset MI in women. The gender dependent association may point to the
importance of genetic factors in the development of MI in women and suggest
interaction between gender and genetic variation within the CETP gene.

Mo-P6:400 A NOVEL NONSENSE MUTATION IN THE CETP
GENE IN ITALIAN
HYPERALPHALIPOPROTEINEMIC SUBJECTS

A.B. Cefalu’1, S. Martini2 , D. Noto1, I. Cortella2 , V. Valenti1 , F. Fayer1,
M.C. Gueli1 , C.M. Barbagallo1 , A. Notarbartolo1 , M. Averna1. 1Dept. of
Clinical Medicine and Emerging Diseases, University of Palermo, Palermo,
Italy; 2Dept. of Medical Sciences, University of Padua, Padua, Italy

Human plasma cholesteryl ester transfer protein (CETP) is a 476-residue
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hydrophobic glycoprotein that catalyses the heterotransfer of cholesteryl es-
ters and triacylglycerols among lipoproteins. Cholesteryl ester transfer protein
(CETP) deficiency is one of the most important and common causes of
hyperalphalipoproteinemia (HALP) and mutations in the CETP gene have
been identified, mostly in the Japanese population. CETP deficiency is thought
to be a state of impaired reverse cholesterol transport, which may possibly
lead to the development of atherosclerotic cardiovascular disease despite high
HDL-cholesterol (HDL-C) levels. Thus, it is important to investigate whether
HALP is caused by CETP deficiency.

In order to define the prevalence of mutations of CETP in the Italian
population we have studied a group of 23 subjects from Palermo and Padua
areas with primary HALP (HDL-C > 80 mg/dl). For this reason we designed a
screening strategy based on Southern Blot and bi-directional direct sequencing
procedures to analyse the coding regions and the flanking intron sequences of
the CETP gene.

This strategy has allowed us to identify so far a novel nonsense mutation
of CETP gene in two Sicilian probands, characterized by a single base
substitution (C>T at nucleotide 674 in exon 6 resulting in Q165stop). In the
two unrelated CETP deficient probands the CETP activity was undetectable
with the standard fluorescent assay.

This is, we believe, the first mutation in the CETP gene responsible for
HALP reported in Italian patients.

Mo-P6:401 APOE GENOTYPE AND ALLELE DISTRIBUTION IN
A SAMPLE OF DYSLIPIDAEMIC PATIENTS

L.R. Ranganath, W. Taylor, J.L. Usher. Department of Clinical
Biochemistry,Royal Liverpool University Hospital, Liverpool, United
Kingdom

Apolipoprotein E (ApoE) is a protein that plays a key role in the metabolism
of cholesterol and triglyceride as a receptor binding ligand mediating the
clearance of VLDL cholesterol from plasma.

ApoE is coded by a polymorphic gene locus with three common alleles ep-
silon2,3,and 4 and six genotypes, giving three protein isoforms with differing
binding affinities and these are associated with variations in circulating lipid
concentrations.

Our object is to study the distribution of ApoE types in 222 subjects
attending hospital for lipid profiles and to compare them with results from
other general population studies.

ApoE genotyping was performed by PCR amplification and mutation
detection using fluorescent hybridization probes and melting peak analysis.

Allele frequencies were estimated by a gene counting method and the
results showed epsilon2 9%,e3 70% and e4 21%.

When examining the influence of ApoE polymorphism on lipid profile, the
E2 group included genotypes E2/E2 and E2/E3, the E4 group included E4/E4
and E3/E4 and the E3 group included only E3/E3 homozygotes.

The mean total cholesterol values were E2:7.99, E3:7.85 and E4:
7.72mmol/L.

The mean HDL values were E2: 1.15,E3: 1.31 and E4: 1.28mmol/L.
The presence of the epsilon2 allele was associated with lower HDL values.
When comparing our ApoE allele frequencies to the distributions found in

general populations,we observed double the epsilon4 allele frequency when
compared to those in five W.European studies.

This increase in the epsilon4 allele frequency in our dyslipidaemic subjects
reflects its association with elevated cholesterol levels.

Mo-P6:402 CHOLESTEROL ESTER TRANSFER PROTEIN
(CETP) POLYMORPHISM AND MILD
DYSLIPIDEMIA IN A CLOSED POPULATION

S. Tisheva1, A. Neykova 1, R. Komsa2, N. Ignatov3. 1Medical University,
Cardiology Clinic, Pleven, Bulgaria; 2Medical University, Biochemistry
Department, Pleven, Bulgaria; 3Regional Hospital, Cardiology Department,
Teteven, Bulgaria

Objectives: The aim of our study was 1.to assess the polymorphic variants
frequencies of CETP in a small population with mild dyslipidemia. All the
population is about 10 000 people. This is almost closed community bul-
garians, frequently with consanguine marriage (due to its religion-Muslims
in Christian country). 2. Study objective: evaluate selected single nucleotide
polymorphism (SNP) gene as predictors of laboratory phenotype and clini-
cal (coronary artery disease-(CAD)) phenotypeMethods:We studied the risk
factors for CAD in 200 patients with dislipidemia. We determined total
cholesterol, HDL cholesterol, triglycerides. A genomic DNA was extracted

from white blood cells by the method of salt extraction. A SNP from the
CETP gene was analyzed using PCR-ASO analysis. Polymorphisms of the
CETP gene influence CETP activity and HDL cholesterol concentration and
might affect the dyslipidemia and CAD incidence. Other evaluated risk factors
were hypertension, diabetes, hip to waist ratio, smoking, physical activity,
familial history of CAD, sudden death, hypertension, other vessel diseaseRe-
sults:The mean value of total cholesterol was 6.3, HDL-0.8, triglycerides-1.08.
85% are with hypertension,53%-with clinical evidence of heart failure,CAD-
31%.Preliminary results show an association of CETP SNPs and HDL and
total cholesterolConclusions:There is a very high frequency of CAD, familial
sudden death, hypertension and dyslipidemia in this small population. Possi-
ble reason is the consanguine marriage with a higher frequency of different
polymorphisms, without monogenic lipid disorder. There is a possible relation
of the polymorphisms in the CETP gene and the incidence of dyslipidemia in
this population
Funding: KRKA Pharmaceutical Company, Medical University, Pleven,
Bulgaria

Mo-P6:403 ENHANCED APOB48 METABOLISM IN
LIPOPROTEIN LIPASE S447X CARRIERS

M.C. Nierman1, J. Rip2, J.A. Kuivenhoven2 , N. Sakai3, J.J.P. Kastelein1 ,
M.G.M. De Sain-Van Der Velden4, E.S.G. Stroes1, B.H. Prinsen4.
1Department of Vascular Medicine, Academic Medical Center, University of
Amsterdam, Amsterdam, The Netherlands; 2Department of Experimental
Vascular Medicine, Academic Medical Center, University of Amsterdam,
Amsterdam, The Netherlands; 3Department of Internal Medicine and
Molecular Science, Osaka University Graduate School of Medicine, Osaka,
Japan; 4Department of Metabolic and Endocrine Diseases, University
Medical Center, Utrecht, The Netherlands

Objective: Carriers of the frequent lipoprotein lipase (LPL) variant S447X
are characterized by enhanced conversion of TRL apoB100. Here, we set out
to investigate whether this LPL variant is also associated with enhanced chy-
lomicron conversion. Therefore, we evaluated apoB48 kinetics in homozygous
LPLS447X carriers in the fed state by infusion of isotope L-[1-13C]-valine
and subsequent compartmental modeling.

Methods: Chylomicron metabolism was assessed in five homozygous
LPLS447X carriers and five controls. Subjects were continuously fed and
received infusion of stable isotope L-[1-13C]-valine. Results were analyzed by
SAAMII modeling.

Results: Fasting (2.4-fold, p=0.02) as well as non-fasting (1.6-fold,
p=0.051) apoB48 concentration was increased in carriers compared to con-
trols. In addition, carriers exhibited a 1.7-fold higher apoB48 poolsize
(p=0.04). Interestingly, apoB48 fractional catabolic rate was 1.9-fold higher
(p=0.007) and apoB48 synthesis was more than 2-fold higher (p=0.006) in
carriers compared to controls.

Conclusion: In the present study, we show that carriers of the frequent
LPLS447X variant exhibit enhanced apoB48 conversion. Previously, homozy-
gous LPLS447X carriers were also shown to present with enhanced apoB100
TRL conversion. Combined, this LPLS447X gain of function variant posi-
tively affects apoB48 as well as apoB100 TRL metabolism. Further studies
are warranted to investigate whether these effects underlie the cardiovascular
protection associated with the LPLS447X variant.
Funding: None.

Mo-P6:404 FAMILIAL DEFECTIVE APOLIPOPROTEIN B100 IN
GREECE

E. Koniari, E. Laios, E. Drogari. Laboratory for Metabolic Disease,
Choremio Research Institute, University of Athens, Aghia Sophia Children’s
Hospital, Athens, Greece

Objective: Familial defective apolipoprotein B-100 (FDB) is an autosomal
dominant form of monogenic familial hypercholesterolemia (FH). Three mu-
tations in the apolipoprotein B-100 (ApoB) gene are known to reduce the
binding affinity of the low density lipoprotein (LDL) particle for the LDL
receptor. The most common mutation in the is R3500Q. More infrequent
mutations are R3500W and R3531C. ApoB mutations have not been found in
Finland, Israel, and Japan. Our objective is to determine the presence of ApoB
mutations in Greece.

Methods: 347 individuals (154 families) with moderately or severely ele-
vated plasma cholesterol were recruited from January 2004 through October
2005. 69 children were diagnosed as having FH based on clinical and bio-
chemical criteria (total cholesterol >200 mg/dL, normal triglyceride levels).
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ApoB mutations were detected by PCR-restriction fragment length polymor-
phism (PCR-RFLP). The R3500Q mutation was detected by PCR-mediated
site-directed mutagenesis. We introduced an MspI recognition site in the case
of the mutant allele. R3531C generates an NsiI recognition sequence. R3500W
generates an NlaIII recognition sequence.

Results: Of the 154 children screened for ApoB mutations, only one
girl was found with R3500Q. This is the first case an ApoB mutation has
been reported in Greece. The mutation was not identified in the other family
members since the child was adopted.

Conclusions: The three mutations of ApoB are not a frequent cause of
monogenic autosomal dominant FH in the Greek population. This is the first
time that the Greek population has been studied for ApoB. Further studies are
required.

Mo-P6:405 FAMILIAL DEFECTIVE APOLIPOPROTEIN B-100 IN
POLAND - HIGH PREVALENCE OF APOB
ARG3500GLN MUTATION

M. Bednarska-Makaruk 1, G. Broda2, S. Rywik2, H. Wehr1. 1Institute of
Psychiatry and Neurology, Department of Genetics, Warsaw, Poland;
2National Institute of Cardiology, Department of Epidemiology And
Prevention of Cardiovascular Disease, Warsaw, Poland

Three mutations - Arg3500Gln, Arg3531Cys and Arg3500Trp in APOB gene
cause familial defective apolipoprotein B-100. The frequency of the most com-
mon Arg3500Gln mutation in Caucasian populations is 1:72 to 1:1250. The
highest prevalence was found in Central Europe - in Northwest-Switzerland
and in the Rhein-Main area in Germany. Basing on our previous study
performed in hypercholesterolemic subjects the estimated prevalence of the
Arg3500Gln mutation in general Polish population was found to be relatively
high - 1:250. The frequency of Arg3531Cys mutation in Poland has not yet
been established.

Objective: To estimate the prevalence of APOB Arg3500Gln and
Arg3531Cys mutations in Polish population group.

Methods: The subjects (347 persons aged 45-75) years were randomly se-
lected from the Warsaw population within the frame of Pol-MONICA Warsaw
Program (2001), the part of WHO-MONICA Project. Arg3500Gln muta-
tion was identified using MspI mismatch PCR-RLFP method. Arg3531Cys
mutation was identified using NsiI PCR-RLFP method.

Results: In the investigated group 3 heterozygotes of Arg3500Gln mutation
were found. All of them had hypercholesterolemia. The calculated prevalence
of this mutation in this Polish population group was 1:116 and was even
higher than in our previous rough estimation based on extrapolation from the
mutation prevalence in Polish hypercholeststrolemic subjects. No individuals
with Arg3531Cys mutation were found.

Conclusions: The prevalence of Arg3500Gln mutation in Poland is one of
the highest in Central Europe.
Funding: State Committee for Scientific Research, Poland.

Mo-P6:406 PCSK9 ANALYSIS IN FAMILIAL
HYPERCHOLESTEROLAEMIA PATIENTS
NEGATIVE FOR LDLR AND APOB MUTATIONS

P.M. George1, V.M. Homer1, A.D. Laurie1, N. Hurndell2 , R.S. Scott2 .
1Canterbury Health Laboratories, Christchurch, New Zealand; 2Lipid And
Diabetes Research Group, Christchurch Hospital, Christchurch, New Zealand

Objectives: to determine the frequency of PCSK9 mutations in lipid clinic
patients with clinically defined familial hypercholesterolaemia, who were
negative for mutations in the LDL receptor (LDLR) and apolipoprotein B100
(APOB) genes.

Methods: DNA samples were analysed for LDLR and APOB mutations
by DHPLC and DNA sequencing. Subsequently the (proprotein convertase
subtilisin kexin type 9 (PCSK9) genes from patients who were negative for mu-
tations in LDLR and APOB were analysed by DNA sequencing of each exon.

Results: mutations, including 21 novel mutations, were identified in 90
probands from families with clinical familial hypercholesterolaemia. Subse-
quently 48 probands, were screened for mutations in PCSK9. This revealed
a novel mutation A168E, in a female with pre-treatment plasma cholesterol
of 11.0 mmol/l and slight bilateral corneal arcus, but no other stigmata of
hypercholesterolemia. Lipoprotein (a) was also markedly elevated at 1660
mg/l. She has had two minor CVAs and a non ST AMI, with subsequent
angioplasty and stenting. She also has a strong family history of coronary
artery disease; her father had an AMI in his 40s and his five siblings all
died from myocardial infarcts. Treatment with Bezalip and Lipitor reduced

her plasma cholesterol to 5.2 mol/l with triglycerides of 1.5 mmol/l and HDL
cholesterol of 1.66 mmol/l. This novel PCSK9 mutation was inherited from
the probands mother and it seems to interact with an unidentified mutation in
the paternal LDLR gene.

Conclusion: it is unlikely that mutations in PCSK9 account for more than
a small fraction of patients with clinically defined FH.

Mo-P6:407 VARIATIONS IN SREBP2 AND PCSK9 GENES IN
AUTOSOMAL DOMINANT
HYPERCHOLESTEROLEMIC PATIENTS LACKING
PATHOGENIC MUTATIONS IN LDLR AND APOB
GENES

S. Blesa1, A.B. Garcia1, S. Martinez2 , V. Gonzalez1 , J. Ascaso2,
R. Carmena2, J.T. Real2, F.J. Chaves1. 1FIHCUV Lab Gen Studies, Valencia,
Spain; 2Endocrinology Service Hcuv, Valencia, Spain

SREBP2 and PCSK9 genes have been previously related with autosomal dom-
inant hypercholesterolemia (ADH) since mutations in both genes cosegregate
with high blood total cholesterol levels in an autosomal dominant fashion
accompanied by a lack of pathogenic mutations in LDLR and APOB genes,
both responsible of familiar hypercholesterolemia (FH) and familiar defective
apoB (FDB), respectively. SREBP2 and PCSK9 genes play an important role
in cholesterol metabolism and lipid metabolism in general: SREBP2 acts as
a transcriptional factor which activates transcription of an important number
of cholesterol metabolism-related genes, and PCSK9, although his particular
function remains unclear, it is known that is differentially transcribed at liver
and small intestine, both organs playing an important role in synthesis and
metabolic regulation of cholesterol. We have performed a screening of genetic
variations in a group of 44 patients clinically diagnosed as ADH but without
carrying any pathogenic mutation in RLDL and apoB genes. We have detected
12 variations in SREBP2 gene and 20 variations in PCSK9 gene. The high
number of genetic variations found in our sample suggest an important role of
both genes in the development of autosomal dominant hypercholesterolemia
as well as the impact some of these polymorphisms could have in modulation
of cholesterol blood levels.

Mo-P6:408 POSTPRANDIAL LIPEMIA IS MODIFIED BY THE
PRESENCE OF THE APOB -516C/T POLYMORPHISM

P. Perez-Martinez 1, F. Perez-Jimenez1 , J.A. Moreno1, F. Fuentes1,
R.A. Fernandez De La Puebla1, J.A. Paniagua1, J.M. Ordovas2,
J. Lopez-Miranda1 . 1Unit of Lipids and Atherosclerosis, Hospital
Universitario Reina Sofia, Cordoba, Spain; 2Nutrition and Genomics
Laboratory, J.M.-Us Department of Agriculture Human Nutrition Research
Center On Aging At Tufts, Boston, USA

Objective: Our aim was to determine whether the presence of the -516C/T
polymorphism in the APOB gene promoter could influence postprandial
lipoprotein metabolism.

Methods: 47 normolipidemic volunteers who were homozygous for the E3
allele at the APOE gene were selected (30 homozygous for the common geno-
type (C/C) and 17 heterozygotes for the -516T allele (C/T). They were given
a fat-rich meal containing 1 g fat and 7 mg cholesterol per kg body weight
and vitamin A 60000 IU/m2 body surface. Fat accounted for 60% of calories,
and protein and carbohydrates for 15% and 25% of energy respectively. Blood
samples were taken at time 0, every 1 h until 6 h, and every 2.5 h until 11 h.
Total cholesterol and triacylglycerols in plasma, and cholesterol, triacylglyc-
erols and retinyl palmitate in triacylglycerols-rich lipoproteins (large and small
triacylglycerols-rich lipoproteins) were determined by ultracentrifugation.

Results: postprandial responses for total plasma triacylglycerols and tri-
acylglycerols in small triacylglycerols-rich lipoproteins were higher in C/T
individuals than in C/C individuals (p=0.039 and p=0.022, respectively). No
other statistically significant genotype-related differences were noted.

Conclusions: Our findings show that the presence of the C/T genotype is
associated with a higher postprandial response.
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Mo-P6:409 PRELIMINARY CHARACTERIZATION OF A
FRENCH CANADIAN FAMILY WITH THE R237W
MUTATION OF PCSK9/NARC1

L. Bernier1, G. Dubuc1, C. Gagné2, N.G. Siedah1, J. Davignon1. 1Clinical
Research Institute of Montreal, Montreal, Canada; 2Centre Hospitalier
Universitaire de Québec, Quebec, Canada

Recently, proprotein convertase subtilisin kexin 9 (PCSK9) has been found
to be the third locus implicated in autosomal dominant hypercholesterolemia
(ADH). The role of PCSK9 in cholesterol metabolism is unclear; however
missense mutations of PCSK9 are associated with high plasma cholesterol
levels whereas nonsense mutations are associated with low cholesterol lev-
els. We have identified a novel mutation of the PCSK9 gene. The R237W
mutation was found in a French Canadian male who presented with hyper-
cholesterolemia that was not associated with any of the known LDLR or
apoB mutations. In vitro experiments have found that the R237W mutation
is functional causing a downregulation of LDLR protein, as was shown with
other PCSK9 mutations. To study the importance of the R237W mutation, we
undertook to genotype members of our proband’s family using PCR and enzy-
matic restriction assays. To date, the proband’s daughter and 5 hyperlipidemic
siblings have been genotyped. Three of them, including the daughter, have
the mutation. Among them, only the daughter is normolipidemic. In order to
determine what factor(s) may restore normal cholesterol levels, we looked at
the apolipoprotein E (apoE) genotype and found that the daughter possesses
an apoE2 allele. ApoE2 carriers are known to have lower LDL-cholesterol
levels; which could explain the normal cholesterol levels in presence of a
PCSK9 mutation. Twenty-five other family members will be genotyped for
PCSK9 and apoE. These data will allow us to analyze the impact of the
R237W mutation and the effect of apoE isoforms on cholesterol levels.

Mo-P6:410 MUTATION DETECTION IN LDLR GENE BY DHPLC
AND SEQUENCING

A.C. Alves1, A.K. Soutar2, M. Bourbon1. 1Unid. Investigação
Cardiovascular, Inst. Nacional de Saúde, Lisbon, Portugal; 2MRC Clinical
Sciences Centre, Hammersmith Hospital, London, United Kingdom

Objective: To determine the sensitivity and specificity of denaturing high
pressure liquid chromatography (DHPLC) for analysis of the low density
lipoprotein receptor gene (LDLR) of patients with clinical diagnosis of
Familial Hypercholesterolaemia (FH) from the Portuguese FH study.

Methods: LDLR exons were amplified from genomic DNA and analysed
by DHPLC. Optimal analytical temperatures were determined using controls
with known mutations, and 49 blind samples were analysed by DHPLC. All
fragments showing altered patterns were sequenced to confirm the presence of
a sequence variation or mutation. Index patients (59) from the Portuguese FH
study were also analysed by DHPLC.

Results: All coding fragments of the LDLR gene, except those containing
promoter region plus exon 1, exon 8 and exons 9 plus 10, could be optimized
for DHPLC analysis. In the 49 blind samples, 37 mutations were found by
DHPLC and the remaining 13 were found by direct sequencing of fragments
that failed optimization. Eight fragments gave a positive pattern but no se-
quence variants were found (false positives). The analysis revealed that the
combined method of DHPLC and direct sequencing has a sensitivity of 100%
and specificity of 97% to find mutations in the LDLR. This method was also
able to detect a mutation in 36/59 index patients from the Portuguese FH
study. In the remaining 23 patients no pathogenic variants were found.

Conclusions: DHPLC is a highly sensitive and specific method; combined
with sequencing is more cost effective and less time consuming for detecting
mutations in the LDLR gene than other methods used for the analysis of the
LDLR.

Mo-P6:411 NOVEL APPROACHES TO THE DETECTION OF
HETEROZYGOTE LDLR MUTATIONS CAUSING
SEVERE FAMILIAL HYPERCHOLESTEROLEMIA

A. Cantafora1, I. Blotta1, L. Pisciotta2 , R. Careri1 , S. Calandra3 ,
S. Bertolini2 . 1Istituto Superiore Sanità, Dep.T E.O.M.M., Rome, Italy;
2University of Genoa, Dep.T of Internal Medicine, Genoa, Italy; 3University
of Modena And Reggio Emilia, Dep.T of Biomedical Sciences, Modena, Italy

The study was aimed to verify the efficacy of simple and automatable
methods to detect LDLR gene variants leading to severe forms of Familial
Hypercholesterolemia (FH), such as rearrangements, nonsense and splice
mutations.

Rearrangements were revealed by original quantitative methods based on
either microchip electrophoresis or real-time PCR. Other mutations were de-
tected by microchip electrophoresis of PCR products following their digestion
with CEL I, a mismatch-specific nuclease.

We studied a group of 62 patients characterized by severe FH phenotypes,
but without molecular diagnosis after being screened for the most common
genetic variants occurring in Italy. We found 28 suspect cases of rearrange-
ments (i.e. the 45.2%, with similar proportions of deletions and duplications)
and 10 cases (i.e. the 16.1%) of point mutations (2 frameshift, 1 splice
and 7 missense mutations, including 3 cases of known mutations escaped to
previous screenings). Twenty-four cases (i.e. the 38.7%) remained without the
molecular characterization. The novel mutations were furtherly investigated
for confirmation and full characterization.

Quantitative PCR appeared particularly suitable to detect LDLR gene
rearrangements that were more frequent than previously thought in patients
with severe FH phenotype. Also, the digestion of PCR products with the CEL
I nuclease allowed a very effective detection of both known and unknown
point mutations.
Funding: This study was partially supported by the Project Biochemical and
molecular study of familial dyslipidemias causing degenerative pathologies of
the Istituto Superiore di Sanità.

Mo-P6:412 LARGE REARRANGEMENTS OF LOW DENSITY
LIPOPROTEIN GENE: A NEW SEMIQUANTITATIVE
PCR PROCEDURE

A.B. Garcia1, S. Blesa1, S. Martinez2 , M.L. Mansego1, V. Gonzalez1 ,
J.F. Ascaso2, R. Carmena2, J.T. Real2, F.J. Chaves1. 1Gen. Studies Lab
FIHCUV, Valencia, Spain; 2Endocrinology Service Hcuv Med Dept, Valencia,
Spain

Introduction: Familial hypercholesterolemia (FH) is one ADH, which predis-
poses to arteriosclerosis. FH is caused by mutations in LDLR gene. A 5-10%
of LDLR gene mutations are large rearrangements. Large rearrangements
have been studied by Southern blot, which needs high amounts of DNA, is
laborious, time-consuming and can miss some large rearrangements. Long
PCR, which employs a low amount of DNA and is faster, is also unable to
detect all rearrangements. New methods based on semiquantitative PCR do
not cover all rearrangements in LDLR gene.

Objective: To develop a simple and reproducible method covering all the
gene and allowing the detection of all rearrangements affecting promoter and
exons, based on semiquantitative procedures and using external control for
fragment quantitation.

Material and Methods: LDLR exons are grouped into 6 multiplexes,
including an external fragment control. DNAs are amplified and loaded into an
ABI prism system. Peak heights from healthy controls are averaged. A large
rearrangement is considered when the percentage deviation from averaged
healthy control peak heights is higher than +30% (for insertions) or lower than
-30% (for deletions).

Results: Patients with known large rearrangements are discriminated. The
procedure also identifies deletions or insertions as small as 1 bp.

Conclusion: Our method is easy, fast and allows to detect all insertions
and deletions in LDLR gene. This procedure also identifies 1 bp deletions or
insertions and an entire gene deletion.
Funding: FIS01/3047, FIS02/1875), RECAVA (FIS C03/08), FISG03/181,
CTIDIA 2002/65 and GV04/255.

Mo-P6:413 GENOTYPE-PHENOTYPE RELATIONSHIP IN LCAT
DEFICIENCIES

E. Moleri1, S. Calandra2 , T. Fasano2, S. Bertolini3 , G. Franceschini1 ,
L. Calabresi1 . 1Center E. Grossi Paoletti, University of Milano, Milan, Italy;
2University of Modena and Reggio Emilia, Modena, Italy; 3University of
Genova, Genova, Italy

Objective: Mutations in the LCAT gene lead to two distinct syndromes:
familial LCAT deficiency (FLD) and fish-eye disease (FED). In FLD plasma
LCAT is absent or completely inactive, while in FED the enzyme esterifies
cholesterol in LDL but not in HDL. We recently identified 19 mutations in the
LCAT gene: 2 nonsense, 2 deletions resulting in premature termination, and
15 missense mutations. Seven out of the 14 identified probands were classified
as FLD and 4 as FED.

Methods: LCAT mutants were expressed in COS-1 cells and LCAT
concentration and activity were measured in the cell medium.

Results and conclusion: All the mutants were expressed and measurable,
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although at different levels compared to wild-type LCAT. The specific activity
of the mutants varied widely. All mutants associated with FLD (T-13M,
R147W, S181N, V309M, and T274I) were totally inactive and classified as
“possibly damaging” or “probably damaging” by the PolyPhen software. Mu-
tant V46E was also totally inactive and predicted to be “probably damaging”,
although associated with FED. The other mutants associated with FED were
predicted to be “benign” or “possibly damaging” and had a variable specific
activity, which was 50-100% that of wild-type LCAT. Results of these studies
suggest that FLD is always caused by LCAT mutations leading to inactive
enzyme; FED can be associated with LCAT mutations resulting in inactive,
partially active, or totally active enzyme. This would explain the heterogeneity
of the biochemical and clinical phenotype observed in the FED families.
Funding: Supported by grants from Telethon-Italy (GGP02264) and Fon-
dazione Cariplo.

Mo-P6:414 A RAPID RT-PCR TAQMAN ASSAY TO DETECT
MUTATIONS IN THE GENE OF AUTOSOMAL
RECESSIVE HYPERCHOLESTEROLEMIA

A. Errigo1, P. Marongiu2, N.A. Canu2, G. Secchi1, S. Bertolini3 , M. .
Maioli1 , G.M. Pes2. 1Department of Internal Medicine, Sassari, Italy;
2Department of Biomedical Sciences, Sassari, Italy; 3Department of Internal
Medicine, Genova, Italy

Autosomal Recessive Hypercholesterolemia (ARH) is a monogenic disorder
characterized by elevated levels of LDL-cholesterol, massive tendon xan-
thomas and premature cardiovascular disease. The disorder has a relatively
high frequency in Sardinia (1:40,000), where two mutations in the ARH
gene (G65A and 432insA) are responsible for all reported cases. In such
population the screening of heterozygote carriers is very important for the
genetic counselling and requires the availability of a rapid, reliable molecular
test.

Objective: to develop rapid RT-PCR tests based on TaqMan allelic dis-
crimination system for the laboratory detection of the two common ARH
mutations, both in homozygous and heterozygous subjects.

Methods: Genomic DNA from previously genotyped ARH families and
from 271 normal subjects was amplified with specific primers and fluorescent
allele-specific probes using the ABI 7000 Sequence Detection System (Ap-
plied Biosystems). The reliability of these TaqMan assays was evaluated by
comparison with the DNA sequence (ARH exons 1 and 4) in all samples.

Results: the TaqMan assays identified one or two mutated alleles in all
ARH patients and their first degree relatives. Moreover, we found the G65A
substitution in 3 (0,55%) and the 432insA mutation in 2 (0,36%) out of 542
chromosomes from the representative sample of the Sardinian population.

Conclusions: both RT-PCR TaqMan assays are simple, rapid and reliable,
with a 100% concordance with DNA sequence analysis, and can be readily
adaptable to the molecular characterization of patients with ARH as well as to
identify ARH carriers in the general population.

Mo-P6:415 PEROXISOME PROLIFERATOR ACTIVATED
RECEPTOR OR LIPOPROTEIN LIPASE
POLYMORPHISM IN CHILDREN BORN WITH LOW
BIRTH WEIGHT RELATED TO ATHEROSCLEROTIC
MEN

A. Skoczynska1, E. Barg2, A. Derkacz3 , T. Dobosz4, R. Poreba1,
A. Lebioda4, B. Turczyn1. 1Department of Internal Medicine, Medical
University of Wroclaw, Wroclaw, Poland; 2Department of Pediatrics, Medical
University of Wroclaw, Wroclaw, Poland; 3Department of Cardiology,
Medical University of Wroclaw, Wroclaw, Poland; 4Department of Molecular
Technics, Medical University of Wroclaw, Wroclaw, Poland

Objective: The objective of this study was to determine whether the presence
of most common polymorphism in gene of peroxisome proliferator-activated
receptor (PPAR) alpha or lipoprotein lipase (LPL) is connected with lipid
disturbances in children more susceptible for atheroscerosis in adulthood.
The obtained results were analysed with respect to obtained in men with
documented atherosclerosis.

Methods: The connection between L162V polymorphism in the gene for
PPAR alpha or S447X in the gene for LPL and lipid profile was examined
in 155 children born with low birth weight (below 2500 g), in 48 men with
angiographically confirmed coronary atherosclerosis and in control groups.

Results: The frequency of the V allele of the L162V polymorphism in
PPAR alfa gene in children (0.07) was similar to this in general population,
however in men with atherosclerosis it was four-fold higher (0.25 in studied

group, 0.06 in control men). In children the effect of the L162V polymorphism
in PPAR alfa gene on the serum total HDL level was observed (p<0.001);
presence of this polymorphism was associated with increased HDL level
(p<0.01). The S447X polymorphism in LPL gene was similar frequent as in
men (0.12) and was connected with moderately decrease triglyceride level.
The linear correlations between serum triglyceride and HDL2 cholesterol
(r: -0.2693; p<0.01) and between HDL3 and lipid peroxides (r: -0.4292;
p<0.001) were found.

Conclusion: In children more susceptible for atheroscerosis in adulthood
due to low birth weight the L162V mutation in PPAR alfa as well as the
S447X mutation in LPL gene are connected with a protective effect on lipid
pattern. The increased L162V polymorphism frequency in men with coronary
atherosclerosis seems to indicate out of lipids, for example inflammatory
effect.
Funding: This study was supported by KBN grant no 6P05D10021.

Mo-P6:416 PPAR GAMMA POLIMORPHISM 12PRO>ALA AS
THE POSSIBLE DETERMINANT OF IMPAIRED
GLUCOSE TOLERANCE

A. Zdzienicka, M. Malczewska-Malec, L. Partyka, I. Wybranska,
A. Dembinska-Kiec. Dept. of Clinical Biochemistry, Jagiellonian University
School of Medicine, Cracow, Poland

Peroxisome proliferator-activated receptor (PPAR)gamma is implicated in
adipocyte differentiation, fatty acid metabolism and is suggested to play an
important role in the pathogenesis of insulin resistance and atherosclerosis.

The aim of this study was to investigate whether Pro12Ala in PPARgamma2
gene polymorphism is linked to the body weight, insulin resistance, postpran-
dial glycemia (OGTT) and lipaemia (OLTT) in members of obese families.

163 representatives of 40 obese families underwent clinical and laboratory
metabolic assessment. TG and FFA, insulin, glucose, leptin were determined
during the oral lipid and glucose tolerance tests. All patients were genotyped
for Pro12Ala polymorphism by PCR-RFLP. Males with Pro12Pro genotype
had significantly lower BMI (23.5kg/m2) than those with Ala12Ala (33.8
kg/m2) and Pro12Ala (31 kg/m2) and mean leptin concentration in the group
of Pro12Pro genotype was the lowest 12,8 μg/ml (SD ± 7.13). Nevertheless,
patients with Pro12Pro genotype had the highest glucose and insulin blood
concentration during OGTT. Subjects with Pro12Pro had also significantly
higher HOMA index (4,21, SD ± 3.6) compared to X/Ala carriers (2.79, SD
± 1.5), (p<0.01). No differences were seen in the mean values of FFA and
TG concentration during OLTT among different genotypes.

In conclusion a genotype Pro12Pro of PPAR gamma polymorphism is con-
nected with decreased body weight but seems to be associated with increased
risk of the insulin resistance development.
Funding: Supported by Polish MNiI grant: 2 P05A 067 28, JUMC grants:
501/NKL/48/L, 501/NKL/49/L.

Mo-P6:417 PRO12ALA POLYMORPHISM OF THE PPAR
GAMMA GENE IS ASSOCIATED WITH
POSTPRANDIAL HYPERTRIGLYCERIDAEMIA IN
NON E3/E3 PATIENTS WITH THE METABOLIC
SYNDROME

F. Cardona1, S. Morcillo1 , M. Gonzalo-Marin2 , F.J. Tinahones3. 1Fundación
Imabis, Málaga, Spain; 2Hospital Regional Universitario Carlos Haya,
Málaga, Spain; 3Hospital Clínico Universitario Virgen de la Victoria,
Málaga, Spain

Although postprandial hypertriglyceridemia is one of the components of the
metabolic syndrome. Its aetiology is varied and many genes related with
triacylglycerol metabolism are involved. Variations in these genes may affect
postprandial hypertriglyceridemia in the context of the metabolic syndrome.

After giving a 60 g oral fat overload to 74 patients with the metabolic
syndrome we measured baseline concentrations of cholesterol, triacylglyc-
erols, HDL cholesterol, apolipoprotein AI, apolipoprotein B, HOMA IR,
HOMA IS, uric acid, and uric acid excretion. At three hours we measured
triacylglycerols, cholesterol, apolipoprotein AI and apolipoprotein B. Patients
were considered to have postprandial hypertriglyceridemia if the difference in
plasma triacylglycerols between baseline and three hours after the test was
1.71 mmol/L or more. we studied genotype of the PPAR and apolipoprotein E.

Most patients (64.7%) with the Ala12 allele had postprandial hypertriglyc-
eridemia (p=0.00032), giving a risk of 7.6, and 87.5% of the patients with the
Ala12 allele and the non E3/E3 apolipoprotein E genotype had postprandial
hypertriglyceridemia, with a risk of 23.8. Logistic regression analysis showed
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that PPAR gamma and apolipoprotein E polymorphisms were associated with
the presence of postprandial hypertriglyceridemia.

Thus, the Pro12Ala polymorphism together with a non E3/E3 apolipopro-
tein E genotype was associated with a high risk for postprandial hypertriglyc-
eridemia in patients with the metabolic syndrome, thereby demonstrating a
close association between these genes and the regulation of lipoproteinase
clearance.

Mo-P6:418 ASSOCIATION OF PPARGAMMA2 PRO12ALA
VARIANT WITH LARGER BODY MASS IN MESTIZO
AND AMERINDIAN POPULATIONS OF MEXICO

S. Canizales-Quinteros 1, C.A. Aguilar1, G. Ortiz2, M. Rodriguez3 ,
T. Villarreal1 , R. Coral3, A. Huertas1, A. Hernandez1 , M. Menjivar4 ,
T. Tusie1,4. 1Instituto Nacional de Ciencias Médicas y Nutrición, Mexico
City, Mexico; 2Hospital Juárez de México, Mexico City, Mexico; 3Centro
Médico Nacional, Siglo Xxi-Imss, Mexico City, Mexico; 4Universidad
Nacional Autónoma de México, Mexico City, Mexico

Objective: To determine the peroxisome proliferator-activated receptor
gamma2 (PPARgamma2) Pro12Ala variant frequency in non-diabetic Mexi-
can Mestizos and five Mexican Amerindian populations, and to investigate its
possible association with lipid metabolism, insulin serum levels and obesity.

Methods: This study comprised 370 unrelated individulas from six Mex-
ican populations. Three independent case/control studies were conducted in
239 non-diabetics individuals, including 135 cases (BMI ≥ 25kg/m2) and
104 controls (BMI < 25kg/m2). Genotyping of the PPARgamma2 Pro12Ala
variant wsa determined by polymerase chain reaction and single strand
conformational polymorphism analysis.

Results: PPARgamma2 Pro12Ala allele frequency was higher in the ma-
jority of Amerindian populations (0.17 in Yaquis, 0.16 in Mazahuas, 0.16 in
Mayans and 0.20 in Trquis) than in Asian (0.04), African-American (0.01) and
Caucasian (0.12) populations. Serum lipids and insulin levels did not differ
between subjects with and without the Ala12 allele in all populations studied.
Pro12Ala and Ala12Ala (X12Ala) genotypes were associated with greater
BMI in Mexican Mestizos (p<0.05) and Yaquis, although the difference did
not reach statical significance (p=0.081). X12Ala individuals had a higher risk
of overweight or obesity as compared to non-carriers in Mestizos (OR=3.67
95% CI 1.42-9.48; p=0.007), and Yaquis plus Mazahuas (OR=3.21 95% CI
1.27-8.11, p=0.013).

Conclusions: Our results provide further support of the association be-
tween the PPARgamma2 Ala12 allele and risk of overweight or obesity in
Mestizos and two Amerindian populations from Mexico.

Mo-P6:419 A COMMON NOVEL SNP IN THE PEROXISOME
PROLIFERATIVE ACTIVATED RECEPTOR GAMMA
GENE IS ASSOCIATED WITH EARLY-ONSET
CORONARY ARTERY DISEASE

C. Iribarren1, A.S. Go1, M.A. Hlatky2, A. Southwick2 , S.P. Fortmann2,
M. Fornage3, T. Quertermous2, R. Myers2, N. Risch4. 1Kaiser Permanente
Division of Research, Oakland, USA; 2Stanford University, Stanford, USA;
3University of Texas At Houston, Houston, USA; 4University of California
San Francisco, San Francisco, USA

Objective: To investigate 5 common single nucleotide polymorphisms (SNPs)
in the PPARG gene (not including the Pro12Ala) in relation to early-onset
CAD.

Methods: Early-onset CAD cases (n=412; mean age 46; 38% men; 61%
Caucasian) included men under age 46 and women under age 56 hospitalized
for AMI, angina with > 50% angiographic stenosis or revascularization
procedure between 1/1/99 and 12/12/03. Controls (n=742; mean age 44; 44%
men; 50% Caucasian) included CARDIA subjects plus recruits from Kaiser
Permanente free of CVD. Genotyping was done with the Taqman platform.
Allele frequencies were in Hardy-Weinberg equilibrium. Association analysis
was performed using conditional logistic regression.

Results: The allele frequencies of SNP_2 (pos 12396063) were: TT (2.3%),
CT (24.3%) and CC (73.4%) and did not differ significantly by race (except
that the T allele was absent in Asians). After adjusting for age, gender, smok-
ing, alcohol intake, BMI, diabetes and hypertension, the CT and TT genotypes
(vs. CC) were associated, respectively, with 1.61 (95% CI=1.12-2.33) and
1.49 (95% CI=0.54-4.12) increased odds of early onset CAD. In an additive
model, each copy of the T allele was associated with 1.47 (95% CI=1.08-2.01)
increased odds of early-onset CAD. The association pattern was consistent
across ethnic groups (Caucasians, blacks and Hispanics).

Conclusion: We identified a novel PPARG SNP that confers susceptibility
for early-onset CAD. Proof of independence from Pro12Ala requires further
work.
Funding: Donald W. Reynolds Foundation

Mo-P6:420 TWO NOVEL APOA5 MISSENSE MUTATIONS IN
PATIENTS WITH SEVERE
HYPERTRIGLYCERIDEMIA

B. Dorfmeister1, W-W. Zeng1, F. Schaap2, M. Nierman2,
J.A. Kuivenhoven2 , J. Kastelein2 , J.A. Hubacek3, M. Vrablik4,
S.E. Humphries1, P.J. Talmud1. 1Royal Free and University College Medical
School, Centre for Cardiovascular Genetics, BHF, London, United Kingdom;
2AMC, Amsterdam, The Netherlands; 3ICEM, Prague, Czech Republic; 4UK,
Prague, Czech Republic

Since there is emerging evidence that apoAV may effect TG lipolysis by stim-
ulating LPL, we hypothesized that rare mutations of APOA5 might explain
the severe hypertriglyceridemia in patients where LPL mutations had been
excluded. We sequenced the coding exons in APOA5 of 28 Dutch patients
with a diagnosis of Type I or Type V hyperlipoproteinemia. A patient with
Type V was heterozygous for a novel mutation G271C (c.811G>T). Pretreat-
ment TG levels were 20 mmol/L. The plasma apoAV level was 5-10 μg/ml,
20-fold higher than normal. Molecular weight estimation of the patient’s
apoAV was 3-fold higher than expected (110 - 120 kDa). This suggests that
the mutant Cys271 might form an intra- or intermolecular disulphide-bond
with Cys227, resulting in apoAV homo-multimers, affecting the molecular
weight and leading to higher plasma apoAV. In 93 Czech patients with plasma
TG levels >10 mmol/L a patient heterozygous for H321L (c.962A>T) was
identified. 282 DNA samples from Czech individuals drawn from the general
population were screened for this mutation, no carriers were found. Since
limited information and family data exists for both missense mutation carriers,
recombinant expression in E.coli of these variants followed by analysis of
effects on LPL activation are underway, to clarify their functionality.

Mo-P6:421 GENETIC VARIANTS IN THE ANGIOPOIETIN-LIKE
4 GENE OF HYPERTRIGLYCERIDEMIC PATIENTS

S.W. Fouchier1, C.J.A. Moen1, K. Willems Van Dijk1, J.C. Defesche2,
R.R. Frants1. 1Department of Human Genetics, Leiden University Medical
Center, Leiden, The Netherlands; 2Department of Vascular Medicine,
Academic Medical Center, Amsterdam, The Netherlands

Objectives: Hypertriglyceridemia (HTG) is a risk factor for cardiovascular
disease. Recently, mouse studies revealed that angiopoietin-like 4 (ANGPTL4)
influences triglyceride (TG) levels by acting on LPL activity. Since the effect
of genetic variation in ANGPTL4 on TG levels in human is unknown, we
investigated whether genetic variants in ANGPTL4 influence TG levels in a
human HTG cohort.

Methods: To assess whether genetic variation in ANGPTL4 is associated
with high TG levels, we selected 100 patients diagnosed with HTG and
sequenced the 5’-flanking region (up to –1 kb) and the complete coding
sequence, including the intronic boundaries (up to 100 bp) of ANGPTL4. A
panel of 200 normolipidemic individuals were used as controls.

Results: Seventeen different genetic variants, mostly involving private
variants, were identified of which three resulted in an amino acid change
(A23T in exon 1, E40K in exon 1 and T266M in exon 6). Ten of the 17
variants, including the three amino acid changes, were also found in the
normolipidemic population.

Four variants (1-636C>T, 1-207C>G, 318+158G>A T266M) were fre-
quently found in both populations. Statistical analysis of these variants did not
reveal significant differences in TG levels.

Conclusion: Our results indicate that genetic variants in ANGPTL4 may
not influence TG levels in human. However, genetic variants influencing TG
levels could be present in the remaining unsequenced intronic regions.
Funding: Nutrigenomics Consortium.
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Mo-P6:422 APOA5 GENE POLYMORPHISMS DO NOT AFFECT
FASTING AND POSTPRANDIAL TRIGLYCERIDE
LEVELS IN SARDINIANS

G.M. Pes1, V.V. Buttolu2, A. Errigo2, G. Tonolo2, G. Secchi2, M. Maioli2 .
1Department of Biomedical Sciences, Sassari, Italy; 2Department of Internal
Medicine, University of Sassari, Sassari, Italy

The recently identified apolipoprotein AV (encoded by the ApoA5 gene) plays
an important role in triglyceride (TG) metabolism. The common -1131C/T
single nucleotide polymorphism in ApoA5 gene promoter affect plasma TG
levels in several populations, and the association of the -1131C allele with
increased TG levels is ethnic-specific.

Objective: to determine the frequency distribution of the ApoA5 -1131
C/T genotypes in a sample of unrelated Sardinians and to test whether the
-1131 C/T allelic variants could affect fasting and postprandial TG levels.

Methods: in 373 Sardinians (244 F, 129 M, age 23- 98), the -1131C/T
genotype was determined by PCR and restriction analysis. Plasma TG levels
were measured in the fasting state and after an oral TG tolerance test (stan-
dardized fatty meal containing 12% protein, 40% fats, 48% carbohydrates for
a total energy content of 1000 kcal). Venous blood samples were drawn at 0,
2, 4, and 6, hours for TG quantification.

Results: the frequency of the rare allele -1131C did not differ between
subjects with normal and high TG (> 1.7 mmol/L). Fasting TG levels did
not significantly differ between CC + TC genotypes (1.45±1.15 mmol/L) and
TT (1.39±1.03; P=0.138) and the response of TG to fatty load was the same
in allele C-carriers as in non carriers. The ApoA5 polymorphism explained
less than 1% of the total TG variation while ApoE polymorphism explained
2.4%.

Conclusions: in contrast with data reported in other populations ApoA5
-1131C/T variants are not associated with fasting and post-load TG levels in
Sardinians and therefore do not affect TG metabolism in this population.

Mo-P6:423 APOA5 VARIANT T-1131C AND PLASMA
TRIGLYCERIDES AND CHOLESTEROL IN
DIABETICS

J. Hubacek, Z. Skodova, V. Adamkova, V. Lanska, Z. Vlasakova. Institute for
Clinical and Experimental Medicine, Prague, Czech Republic

Objective: Hypertriglyceridemia is the most frequent form of hyperlipidemia
seen in diabetes. The importance of apolipoprotein A5 (APOA5) gene variants
for determination of plasma triglyceride levels has been proved in many
population studies. We have evaluated, if common variants in APOA5 gene
play a role in genetic determination of diabetes and effect plasma lipid levels
(triglycerides, total, LDL- and HDL-cholesterol) in DM patients.

Methods: In 369 patients with DM1 and DM2 (202 males and 167
females), and in 2526 healthy (1239 males and 1287 females) individu-
als we have analyzed an association between APOA5 variants (T-1131>C,
Ser19>Trp and Val153>Met), disease incidence and plasma lipid levels
(analyzed enzymaticaly, given in mmol/L like means ± s.e.).

Results: In males with DM, we have detected lower frequency of the
carriers of the C-1131 APOA5 allele in comparison to healthy male controls
(9.6% vs. 15.1%, P<0.05). No such difference was detected in females.
Distributions of other APOA5 variants did not differ between both patients
and controls.

In diabetics, T-1131>C variant was associated with plasma levels of total
cholesterol and triglycerides both in males and females. T-1131T homozygotes
have significantly elevated plasma levels of LDL cholesterol (3.31±0.07 vs.
2.98±0.14 for females and 3.21±0.06 vs. 2.95±0.16 for males, both P<0.05)
and significantly lower levels of TG (1.78±0.10 vs. 2.31±0.14 for females
and 2.04±0.26 vs. 3.03±0.73 for males, both P<0.05) than C-1131allele
carriers. No associations have been detected between other APOAV variants
and plasma lipids.

Conclusion: We conclude that the T-1131>C variant in the APOAV gene
could have an effect on DM development in males and is associated with
plasma levels of lipids in patients with diabetes mellitus.
Funding: This study was supported by the Institute for Clinical and Experi-
mental Medicine (MZO 00023001).

Mo-P6:424 THE APOA-V GENE VARIANTS AND
ABNORMALITIES OF GLUCOREGULATION

J. Kovar1,2, J.A. Hubacek1,2 , V. Adamkova1 . 1Institute for Clinical and
Experimental Medicine, Prague, Czech Republic; 2Centre for Cardiovascular
Research, Prague, Czech Republic

Objective: Apolipoprotein A-V (APOAV) gene variants -1131C and 19W are
associated with an increased level of plasma triglycerides in population studies
and are more often found in patients with hypertriglyceridemia. However, it
is not known whether these variants are also associated with disturbances of
insulin sensitivity.

Methods: The lipoprotein concentration was determined and oral glucose
tolerance test (oGTT) was carried out in 29 male subjects who were carrying
at least one of the APOAV variants (1 x -1131T/C+19S/W; 12 x 19S/W; 5
x -1131C/C; 11 x -1131T/C). The patients were selected from a random 1%
population sample.

Results: The basic characteristics of subjects in the study was: age: 53 ±
9 years; BMI: 29.1 ± 3.7 kg/m2; cholesterol: 6.1 ± 1.3 mmol/l; TG: 3.1 ±
4.0 mmol/l; HDL-C: 1.3 ± 0.4 mmol/l. Ten subjects had TG > 2 mmol/l, two
had TG > 5 mmol/l (14.1 and 19.5 mmol/l), 10 probands were obese (BMI >
30), another 14 overweight (BMI 25-30), 9 subjects were hypertensive. Based
on the results of oGTT and clinical evaluation, diabetes was diagnosed in 5
subjects, impaired glucose tolerance in 9 subjects, impaired fasting glucose in
1 subject. Thirteen subjects met the criteria of metabolic syndrome as defined
by International Diabetes Federation (2005). Only eleven subjects out of 29
probands had no abnormalities of glucoregulation.

Conclusions: The subjects carrying -1131C and 19W APOAV variants
seem to have a higher incidence of diabetes mellitus and impaired glucose
tolerance than general population.
Funding: The project was supported by grant #NR/7923-3 from IGA MH CR.

Mo-P6:425 THE APO5 -1131 T>C POLYMORPHISM IS
ASSOCIATED WITH INCREASED
CONCENTRATIONS OF VITAMIN E AND
TRIGLYCERIDES IN TYPE 2 DIABETIC PATIENTS

J. Girona, M. Guardiola, A. Cabré, J.M. Manzanares, M. Heras, J. Ribalta,
L. Masana. Unitat de Recerca de Lípids I Arteriosclerosi, Ircis, Hospital
Universitari Sant Joan, Universitat Rovira I Virgili, Reus, Spain

Objective: To examine the relationship between the APOA5 - 1131 TC
polymorphism and lipid profile and oxidative status in type 2 diabetic patients.

Patients: 166 non-smoker type 2 diabetic patients were studied. Plasma
samples were analyzed for lipids, vitamin E, oxidized LDL (oxLDL),
lipoperoxides (LPO), autoantibodies against oxLDL (oxLDL-Ab) and diene
formation of LDL. The APOA5 - 1131 T>C polymorphism was determined
by PCR amplification and enzymatic restriction with Mse I.

Results: Fasting triglyceride (Tg) concentration was higher (21%) in car-
riers of the TC genotype of apo A5 (P=0.04), due to higher Tg concentrations
in VLDL and HDL compared with TT carriers (P<0.05). The frequency of
the TC genotype was higher in the group of Tg≥2.2 mmol/L (0.25) than in the
group with Tg <2.2 mmol/L (0.12) (P=0.037). Vitamin E concentrations were
higher in TC carriers [19.59(3.53) mg/L vs 17.36(4.51) mg/L, respectively;
P=0.02]. Although no significant differences were observed in vitamin E
standardized for total cholesterol plus Tg. However, there were no differences
among the oxidative status according to genotype (P=n.s).

Conclusions: These data confirm the genetic modulation of Tg by the
APOA5 - 1131 T>C polymorphism and extend this observation to vitamin
E concentrations in diabetic patients. However no association between the
polymorphism and oxidative parameters were observed in these patients sug-
gesting another role for vitamin E in the C carriers than those associated with
the antioxidant capacity.

Mo-P6:426 ASSOCIATION OF APOLIPOPROTEIN(A)
POLYMORPHISM WITH LIPOPROTEIN(A)
CONCENTRATION IN CORONARY ARTERY
DISEASE

N. Bogavac-Stanojevic 1, Z. Jelic-Ivanovic1 , V. Spasojevic-Kalimanovska1 ,
A. Topic1, S. Spasic1, D. Kalimanovska-Ostric2 , A. Zeljkovic1 . 1Institute of
Medical Biochemistry, Faculty of Pharmacy, Belgrade, Serbia - Montenegro;
2Institute for Cardiovascular Diseases, Clinical Centre of Serbia, Belgrade,
Serbia - Montenegro

Lipoprotein(a) (Lp(a)) is an independent risk factor for coronary artery disease
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(CAD). The aim of this study was to compare the effects of apolipoprotein(a)
(apo(a)) phenotypes and various risk factors on Lp(a) status in CAD and
healthy Serbian subjects.

A total of 188 CAD patients and 196 healthy subjects were enrolled in this
study. Lp(a), apolipoproteins B and A-I were measured by immunoturbidime-
try, and apo(a) isoform analysis was performed by sodium dodecil sulfate
(SDS) agarose gel electrophoresis and immuno blotting. Total cholesterol
and triglycerides were determined enzymaticaly. High density cholesterol
was determined after precipitation of apolipoprotein B containing lipopro-
teins, and low density cholesterol was calculated by using the Friedewald’s
formula.

CAD patients compared to healthy subjects showed significantly higher
levels of Lp(a) (151.8mg/L vs. 100mg/L, p=0.002). After adjustment for
smaller sized apo(a) isoforms this difference was also significant (p=0.004).
Lp(a) concentrations correlated negatively with smaller sized apo(a) isoforms
in control (r=-0.303, p<0.001) and patients (r=-0.539, p<0.001) groups. After
inclusion of all investigated parameters in a multiple regression analysis inde-
pendent Lp(a) predictor in control group was smaller sized apo(a) isoforms
(b=-0.567. p<0.001) and in patients group were smaller sized apo(a) isoforms
(b=-0.508, p<0.001) and triglicerides (b=-0.281, p=0.001).

This study confirmed the major influence of the smaller sized apo(a)
isoforms on plasma Lp(a) concentrations and inverse correlation between
smaller sized apo(a) isoforms and Lp(a) In Serbian subjects.

Mo-P6:427 THE ASSOCIATION OF SERUM LIPOPROTEIN(A)
LEVELS, APOLIPOPROTEIN(A) SIZE AND G/A-21
POLYMORPHISM WITH CORONARY HEART
DISEASE

A. Kalina1, I. Karadi2, Z. Prohaszka2, G.Y. Fust2, I. Palasti1 , P. Volf1,
F. Alwazir1 , C.S. Balak1, A. Barbara1 , A. Csaszar3. 1Department of
Cardiology, Mav Hospital, Budapest, Hungary; 23rd Department of
Medicine, Faculty of Medicine, Semmelweis University, Budapest, Hungary;
31st Department of Medicine, National Health Center, Budapest, Hungary

Objectives: The association between Lp(a) levels, apo(a) size and G/A-21
polymorphism which is located in the 5’ non-coding region of the apo(a) gene
was studied in 221 patients with CHD and 104 healthy subjects (57.3±8.8
years; 56.1±8.3).

Methods: Lp(a) levels were measured by ELISA, apo(a) isoform size was
determined by SDS-agarose gel electrophoresis, and the G/A-21 polymor-
phism was carried out by PCR. Both groups were divided into low (at least
one apo(a) isoform with < 22 Kringle IV) and high (both isoforms with > 22
KIV) apo(a) isoform sizes.

Results: Lp(a) levels were higher (31.3±35.0 mg/dl; 14.8±21.6;
P<0.0001), low apo(a) weight (116; 43; P=0.006) and A/A genotype (56; 10;
P=0.001) were more frequent in cases. Lp(a) levels were found to be increased
with low apo(a) weight in CHD (42.8±38.7 mg/dl; 12.3±16.6; P<0.0001)
and in controls (26.3±27.8 mg/dl vs. 7.3±10.1; P=0.0002) too. The Lp(a)
level of subjects with A/A vs. A/G + G/G genotype did not differ either in
CHD patients, or in controls. No relationship was detected between the apo(a)
size and G/A-21 polymorphism in the groups. However, in the multivariate
logistic regression analysis, the A/A genotype was found to be significantly
associated with CHD (OR: 2.55; CI 95%: 1.26-5.34) independent of age,
gender, Lp(a) level and apo(a) size.

Conclusions: These results indicate that the A/A genotype has an strong
effect on development of CHD which is independent of the Lp(a) levels. It is
probable that the Lp(a) molecule structure changes in such a way that its inter-
action with other molecules promotes the development of atherothrombosis.
(Healthy Heart LTD)

Mo-P6:428 APOLIPOPROTEIN (A) POLYMORPHISMS IN A
HEALTHY MACEDONIAN POPULATION

K. Tosheskatrajkovska, D. Labudovic, S. Alabakovska, B. Todorova.
Department of Medical and Experimental Biochemistry, Medical Faculty,
Skopje, Makedonija

Objective: Elevated lipoprotein (a) [Lp(a)] concentrations are positively cor-
related with premature coronary heart disease (CHD) and are thought to reflect
allelic variation in apolipoprotein(a) [apo(a)], the protein unique to Lp(a).
Apo(a) exists in polymorphic forms that exhibit different apparent molecular
masses. The aim of this work was separation and identification of apo(a)
isoforms and calculation of apo(a) allele frequencies in a healthy Macedonian
population.

Methods: We used 3-15% gradient polyacrilamide gel electrophoresis in
sodium dodecyl sulfate (SDS-PAGE) method followed by immunoblotting
to separate and visualize apo(a) forms present in plasma from 180 healthy
Macedonian blood donors. Maximum-likelihood method with EM algorithm
was used for calculationof apo(a) allele frequencies.

Results: One or two isoforms (apo(a) size from 417 kDa to 785 kDa) were
present in each individual. On the hypothesis that apo(a) polymorphism is
controlled by different alleles at a single locus, the frequency of the six alleles
determined from the observed phenotypes was: LpB = 0.022, LpS1 = 0.028,
LpS3 = 0.201, LpS4 = 0.397, Lp >S4 = 0.110, Lp O = 0.242.

These fit the expectations of the Hardy-Weinberg equilibrium in this pop-
ulation. A significant inverse correlation was found between plasma Lp(a)
levels and the size of Apo(a) isoforms: r = - 0.3477, p< 0.001)

Conclusions: A highly skewed distributionof Lp(a) toward lower levels in
a Macedonian population may be explained by the high frequencies of alleles
for large apo(a) isoforms and the null allele.

Mo-P6:429 COMPLEX HAPLOTYPES FROM
APOLIPOPROTEIN(A) GENE LOCUS CONTROL
REGIONS AND CORRELATION TO
LIPOPROTEIN(A) PLASMA LEVELS

K. Zidkova1,2, V. Kebrdlova2 , L. Zlatohlavek1 , R. Ceska1. 13rd Medical
Department, 1st Faculty of Medicine and General Teaching Hospital, Charles
University In Prague, Prague, Czech Republic; 2Institute of Biology and
Medical Genetics, 1st Faculty of Medicine, Charles University In Prague,
Prague, Czech Republic

Objectives: High lipoprotein(a), Lp(a), level is an independent risk factor
for development of premature atherosclerosis. Apolipoprotein(a), apo(a), is
the main determinant of Lp(a) plasma concentration. The aim of our study
was to reconstruct haplotypes using five polymorphisms from the apo(a)
gene regulatory sequences and to compare their distribution in five groups of
individuals with different range of Lp(a) level and in a population sample.

Methods: The database of out-patients from the 3rd Med. Dep. was divided
into quintiles according to Lp(a) concentration. Population sample was derived
from the Inst. Biol. Med. Genet. Three polymorphisms (TTTTAn repetition,
+93C/T, +121G/A) from the apo(a) gene promoter and two polymorphisms
(-1617C/A, -1230A/G) from the DHIII enhancer region were detected by
fragmentation analysis and DGGE method in combination with sequencing
in out-patients and by fragmentation analysis and the RFLP or allele-specific
PCR in population sample.

Results: From the 80 possible haplotypes 23 were able to build up all
detected genotypes in out-patients and population sample. Several statistically
significant differences were observed in haplotypes frequency distribution
among the out-patients quintiles and between each quintile and population
sample. Some of the haplotypes were isolated to a narrow range of Lp(a)
levels.

Conclusion: We conclude from our study that complex haplotypes from
the apo(a) gene locus could be used as a marker for certain range of apo(a)
gene length variants and thus Lp(a) levels.
Funding: This study was supported by grant IGAMZCR NR-8328-3/200 and
by MSM0021620807.

Mo-P6:430 LIPOPROTEIN (A), ITS RELATION TO GENE
CONTROL REGIONS

L. Zlatohlavek, K. Zidkova, M. Vrablik, R. Ceska. 3rd Department of
Internal Medicine, General Faculty Hospital, Charles University, Prague,
Czech Republic

Objective: Lipoprotein(a) is considered as an independent risk factor of the
atherosclerosis. Its levels are mostly determined by apo(a) production rate,
which is regulated by the apo(a) gene control regions. The objectives of this
study were to determine the relation of Lp(a) levels to sequence variants from
the apo(a) gene promoter region, in particular: +93C/T, +121G/A and numbers
of repetition of the STR locus.

Methods: Group of 600 patients with dyslipidemia (48% men, mean age
53±21 years old) Lp(a) levels were measured by LEIA, the apo(a) gene
promoter region was examined by methods of molecular biology.

Results: There is statistically significant relation between low Lp(a) levels
and promoter genotypes +93T/T (p>0.0016) and long alleles of STR locus,
with 9,10 and 11 repetition (p>0.0001). There is statistically significant
relation between high Lp(a) levels and short alleles of STR locus, with 7 and
8 repetition (p>0.0001) and promoter genotypes +93C/C (p>0.0001). There
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is no relation between the Lp(a) level and the promoter variant +121G/A
(p=NS).

Conclusions: The +93C/T variant and numbers of repetition of STR locus
influence Lp(a) levels in our group. There is no relation between variability
+121G/A and Lp(a) levels.
Funding: Supported by grant: NR/8328-3

Mo-P6:431 CORRELATION OF SNP -420C/G AND PLASMA
LEVELS OF RESISTIN WITH DETERMINANTS OF
METABOLIC SYNDROME AND ATHEROSCLEROSIS
PROGRESSION

M. Ongari1, G. Norata1,2 , K. Garlaschelli1 , S. Raselli1 , L. Redaelli1 ,
L. Grigore1, A. Catapano1,2 . 1Centro Sisa Per Lo Studio Dell’Aterosclerosi,
Cinisello Balsamo, Italy; 2Department for Pharmacological Sciences,
Milano, Italy

Objective: Resistin is an adipokine suggested to have proatherogenic effects;
a polymorphism (-420C>G) in the resistin gene has been shown to be a
strong determinant of plasma resistin levels and to be associated with type
2 diabetes. In the present study we investigated the effect of the -420C>G
SNP on metabolic syndrome and the association of plasma resistin levels with
markers of metabolic syndrome and atherosclerosis.

Methods: Non diabetic subjects enrolled in the PLIC study were genotyped
for the -420C/G polymorphism and plasma resistin levels were determined by
elisa (n=1080). Statistical analyses were performed with the program SPSS
11.0.

Results: Although carriers of the rare G/G genotype showed increased
plasma resistin levels this difference did not reach statistical significance. The
rare G/G genotype did not correlate with determinants of metabolic syndrome
and with parameters of atherosclerosis progression (IMT). Plasma resistin
levels were inversely correlated with ApoAI (P<0.05) and HDL (P<0.01)
levels, while a direct correlation (P<0.05) between plasma resistin levels and
IMT, ApoB/ApoAI ratio, triglycerides and waist-hip ratio. Finally plasma
resistin levels were higher in subjects with the metabolic syndrome compared
to controls (P=0.039) and correlated to the LDL size.

Conclusions: Plasma resistin levels correlate with determinants of
metabolic syndrome and atherosclerosis in the general population while
the -420 C/G polymorphism of the resistin gene slightly affects plasma resistin
levels and is not related to the parameters of the metabolic syndrome.

Mo-P6:432 GENETIC VARIANTS OF ADIPOR 2 ARE
ASSOCIATED WITH INCREASED ADIPONECTIN
LEVELS AND DECREASED TRIGLYCERIDE/VLDL
LEVELS

U.C. Broedl, M. Lehrke, E. Fleischer-Brielmaier, A.B. Tietz, J.M. Nagel,
B. Goke, P. Lohse, K.G. Parhofer. University of Munich, Munich,
Germany

Objective: Adiponectin acts as an antidiabetic and antiinflammatory
adipokine. These effects are assumed to be mediated by the recently discov-
ered adiponectin receptors AdipoR1 and AdipoR2. We therefore hypothesized
that variations in the AdipoR1 and AdipoR2 genes may contribute to insulin
resistance, dyslipidemia and inflammation.

Methods: We sequenced all seven coding exons of both genes in 20 unre-
lated German subjects with metabolic syndrome and tested genetic variants for
association with glucose, lipid and inflammatory parameters. Subjects were
previously recruited for a placebo controlled study to determine the effect of
telmisartan on insulin resistance and dyslipidemia.

Results: We identified three AdipoR2 variants (+795G/A, +870C/A and
+963C/T) in perfect linkage disequilibrium (r2=1) with a minor allele
frequency of 0.125. This haplotype was associated with higher plasma
adiponectin levels and decreased fasting triglyceride, VLDL-triglyceride and
VLDL-cholesterol levels. No association, however, was observed between the
AdipoR2 SNP cluster and glucose metabolism or inflammatory parameters.
Telmisartan treatment resulted in significant improvement of glucose metabo-
lism compared with placebo. The effect of telmisartan treatment on glucose
metabolism, however, did not significantly differ between subjects with and
without AdipoR2 SNP cluster.

Conclusion: To our knowledge, this is the first study to identify an associ-
ation between genetic variants of the adiponectin receptor genes and plasma
adiponectin levels. Furthermore, our data suggest that AdipoR2 may play an
important role in triglyceride/VLDL metabolism.

Mo-P6:433 APO E POLYMORPHISM, ADIPONECTIN AND
INSULIN SENSITIVITY IN OBESE FAMILIES

M. Kwasniak, M. Malczewska-Malec, I. Wybranska, A. Zdzienicka,
A. Dembinska-Kiec. Department of Clinical Biochemistry, The Jagielloniam
University, Medical College, Cracow, Poland

Apolipoprotein E (apo E) plays an important role in lipid metabolism and its
polymorphism may be a risk determinant of coronary heart disease (CHD).
Polymorphisms in the apo E gene are associated with increased fasting and
postprandial levels of triglycerides. The study of apoE deficient mouse doc-
umented that the elevated plasma adiponectin suppresses the development of
atherosclerosis in vivo.

Apo E phenotyping was performed by isoelectrofocusing method of
281 members of familial obesity group (104 men and 177 postmenopausal
women). The fasting lipids, adiponectin and leptin as well as during post-
prandial lipemia test the insulin and triglicerides levels up to 8 hours were
measured. The HOMA index as calculated.

The E3/3 genotype occurred in 73.5% of the patients, followed by E3/4,
E2/3, E2/4, E2/2 and E4/4 genotypes, which occurred in 15.4%, 9.6%, 0.5%,
0.5% and 0.5% of the patients, respectively. The significant difference in
adiponectin and leptin concentration were observed between the group carry-
ing the apolipoprotein epsilon4 and epsilon 2 allele. The lowest adiponectin
and highest leptin concentration were characteristic for epsilon2 allele carriers.
The leptin to adiponectin ratio was also the highest in this group. The insulin
resistance index HOMA-IR was the highest in the epsilon 2 allele carriers
group (p=0,007) between apo E3/3 genotype and epsilon 2 allele carriers).

The association of common polymorphism of apolipoprotein E and post-
prandial lipemia and the adipocytokine level argue for causative link between
the risk of obesity and atherosclerosis.
Funding: Supported by grants 4P05D08424; 501/NKLl/49/L

Mo-P6:434 ASSOCIATION BETWEEN APOLIPOPROTEIN
APOE3/4 GENOTYPE AND METABOLIC SYNDROME
(MS)

A. Pujia1, K. Altomare1, T. Montalcini1 , N. Gelonesi1, G. Gorgone1,
C. Gazzaruso2 , G. Sesti1, F. Perticone1 . 1Dipartimento di Medicina
Sperimentale E Clinica, University of Catanzaro, Catanzaro, Italy; 2IRCCS,
Pavia, Italy

Objective: It is well known that MS is associated with an increase in the
risk of developing CHD. It is also well known that the development of MS
is influenced by the genetic background. In order to examine the relation
between APOE genotype and MS, we evaluated in a case control study the
prevalence of different APOE genotype in 81 subjects affected by MS and 81
control subjects.

Methods: According to ATP III criteria subjects were classified as with or
without MS. Blood samples were collected and DNA was extracted by using
a Promega kit. APOE genotypes were analysed with a slightly modified form
of the Hixon and Vernier method (Journal of lipid research, 31, 1990).

Results: Population was in HD equilibrium. Among subjects with MS,
APOE3/4 genotype prevalence was significantly higher (29,6% vs 16%) than
the prevalence in subjects without Metabolic syndrome (two-tailed p value
<0.05).

Conclusion: We conclude that subjects with APOE3/4 genotype have a
significantly elevated risk of MS respect to APOE3/3 genotype. If these data
will be confirmed in larger studies these subjects should be classified as at
high risk of Metabolic Syndrome development.
Funding: Ministero Salute Italia

Mo-P6:435 LEU72MET POLYMORPHISMS IN GHRELIN AND
WEIGHT LOSS IN INTERVENTIONAL STUDY

P. Suchanek, J. Hubacek, D. Bobkova, A. Lorenzova, R. Poledne. Center
Cardiovascular Research, Institute for Clinical and Experimental Medicine,
Prague, Czech Republic

Introduction: Obesity results from simultaneous effects of negative environ-
mental factors (abundant energy intake, low physical activity) and genetic
factors. Interactions between these factors have not been intensively analyzed
yet. One of the candidate genes, which could be important for obesity devel-
opment, is ghrelin. Ghrelin affects the sleep pattern, amount of food ingested,
and the body’s energy balance.

Methods: Ninety females (BMI 32.5 ± 4.0 kg/m2) aged between 25
and 55 years participated in one months intervention study involving diet
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modification and increased physical activity. Ghrelin variant was analyzed by
PCR and restriction analysis. Biochemical parameters were measured using
commercially available kits.

Results: Carriers of at least one Leu72 allele lost a mean of 7 kg whereas the
body weight reduction in Met72Met homozygotes was only 1.9 kg (p<0.05).
Biochemical parameters analyzed (total-, LDL-, HDL-cholesterols, triglyc-
erides, insulin, blood glucose, NEFA, CRP) did not changed in association
with the ghrelin variant.

Conclusions: Ghrelin variant Leu72Met could be in female’s important
genetic determinant of body weight loss responsivity to dietary and physical
intervention.
Funding: Supported by research grant 1M0510 (Ministry of Education, Youth
and Sports of the Czech Republic)

Mo-P6:436 ACE GENE POLYMORPHISM IN PATIENT WITH
THE METABOLIC SYNDROM

G. Nowicka, A. Walczak. Food and Nutrition Institute, Warsaw, Poland

Objective: Evaluation of frequency of the angiotensin-converting enzyme
(ACE) gene in patient with the metabolic syndrom and estimation the rela-
tionship between C-reactive protein and the ACE genotypes in these patients.

Methods: This study included 41 patients with the metabolic syndrome
defined by the Third Report of the National Cholesterol Education Program‘s
Adult Treatment Panel and healthy individuals. Genotypes were determined
by a polymerase chain reaction (PCR). CRP was measured in these two
groups.

Results: A higher frequency of the DD genotype of the ACE gene was
observed in patient with the metabolic syndrome (35% vs 20% in healthy
individuals). The frequancy of the II homozygotes were almost two times
higher in the control group compared to patient with the metabolic syndrome
(17% vs 37%). In patient with the metabolic syndrome CRP level was almost
2 times higher in patient with the DD homozygotes (5,3±2,1mg/L) compared
to patient with the ID genotype (2,8±1,3mg/L) and 5 times higher compared
to the II genotype (1,1±0,7mg/L).

Conclusions: The DD genotype of the ACE gene polymorphism was more
frequent in patient with the metabolic syndrome. Whereas the highest CRP
levels were observed in patients with the metabolic syndrome and the DD
genotype of the ACE gene.

Mo-P6:437 ASSOCIATION OF CYTOKINE POLYMORPHISMS
WITH BLOOD CELLS COUNT ABNORMALITIES IN
PATIENTS WITH TYPE 2 DIABETES

I. Parra-Rojas, B. Ruìz-Madrigal, E. Martìnez-Lòpez, A. Panduro.
Department of Molecular Biology In Medicine, Civil Hospital of
Guadalajara, Jalisco, Mexico

Objective: Several lines of evidence indicate that promoter polymorphisms
of the tumor necrosis factor alpha (TNFa) and interleukin-6 (IL-6) genes are
associated with insulin resistance and lipid abnormalities, but a relationship
has not been determined with the blood cells count. We investigated the
influence of the -308 TNFa and -174 IL-6 polymorphisms on the blood cells
count in Mexican patients with type 2 diabetes.

Methods: We examined 100 patients with a previous diagnosis of type
2 diabetes. The serum insulin level was measured by IMx analyzer (Abbott
Diagnostics). The blood cells count was determined with a CELL-DYN
3700 autoanalizer (Abbott Diagnostics). The screening of the TNFa and IL-6
polymorphisms was performed using PCR-RFLP’s.

Results: The GA/AA genotypes of TNFa polymorphism were significantly
associated with increased serum levels of fasting glucose (234.7 ± 91.2
mg/dL, P=0.001) and HbA1c (12.4 ± 3.7%, P=0.001), as well as higher
leukocyte (7.4 ± 2.2 K//uL, P=0.003) and platelet (288.1 ± 69.3 K/uL,
P=0.001) count compared to GG genotype. The IL-6 polymorphism do not
associate with blood cells count, but the GG genotype was significantly
associated with fasting glucose (210.8 ± 73.5 mg/dL, P=0.03) compared to
GC/CC genotypes.

Conclusions: Our results suggest a relationship between the GA/AA geno-
types of the TNFa polymorphism and elevated leukocyte and platelet count,
even within the normal range, as well as a poor glycemic control, that may
play a role in the development of cardiovascular disease in type 2 diabetes.

Mo-P6:438 HAPLOTYPES OF INTERLEUKIN-6 PROMOTER
CORRELATE WITH CHOLESTEROL LEVELS IN
PATIENTS TREATED WITH STATINS

G. Latkovskis1,2, N. Licis3, M. Zabunova1, M. Berzina1 , A. Erglis1.
1Latvian Centre of Cardiology, Paula Stradina Clinical University Hospital,
Riga, Latvia; 2Faculty of Medicine, University of Latvia, Riga, Latvia;
3Biomedical Research and Study Centre, University of Latvia, Riga, Latvia

Lipid levels may be affected by cytokines. We studied correlation between
total cholesterol (TC) levels and variations in genes of interleukin-6 (IL-6),
interleukin-1 beta (IL-1B) and interleukin-1 receptor antagonist (IL-1RN)
in patients with and without statin therapy. Serum TC levels were mea-
sured in 649 subjects referred to coronary angiography with (41,8%) or
without (58,2%) previous treatment with statins. We sequenced haplotypes
of IL-6 promoter constituted by the following polymorphisms: (-596)A/G,
(-572)G/C, (-373) AnTn and (-174)G/C. Other analyzed polymorphisms were:
IL-1B (+3954)C/T, IL-1B(-511) C/T and IL-1RN(VNTR). Correlation be-
tween number of each haplotype or allele and TC was analyzed by linear
regression according to status of treatment with statins. In patients receiving
statins, there was a strong correlation for haplotype 1 (Hap*1; A,G,A8T12,C)
with higher (r=0.231; p<0.001) and for Hap*2 (G,G,A9T11G) and Hap*3
(G,G,A10T11,G) with lower (r=0,155; p=0,011 and r=0.132; p=0.030, respec-
tively) TC levels. Patients with none, one and two Hap*1 copies had mean
(SD) TC levels 4.53±0.98, 5.05±1.23 and 5.36±1.17 mmol/L, respectively.
For Hap*2 and Hap*3 these values were 5.10±1.15, 4.80±1.22, 4.40±1.40
and 5.06±1.25, 4.77±1.04, 4.28±0.24 mmol/L, respectively. Among other
polymorphisms only non-significant association of VNTR*1 with higher
(r=0.099; p=0,102) TC levels was found in the statin group. No association
was found in group without treatment with statins for any of the genetic
variations.

Conclusion: haplotypes in promoter region of IL-6 gene may interfere
with cholesterol-lowering effect of statins.

Mo-P6:439 INFLUENCE OF NOS3 GENE POLYMORPHISMS ON
CYTOKINES AND GROWTH FACTORS IN THE
SERUM OF HEALTHY INDIVIDUALS

I. Zineh1, T.R. Wessel2, C.B. Arant2, T.Y. Langaee1, R.S. Schofield2.
1University of Florida College of Pharmacy, Gainesville, USA; 2University of
Florida College of Medicine, Gainesville, USA

Objectives: NOS3 encodes the protein that produces endothelial nitric oxide
(NO). Two common single nucleotide polymorphisms (SNPs) in NOS3 are
known to affect NO production. We investigated whether these SNPs also
affect cytokine/growth factor production in people without known cardiovas-
cular disease (CVD).

Methods: We genotyped 49 CVD-free individuals for the -786T/C and
Glu298Asp SNPs. Serum concentrations of the following were determined by
multiplex immunofluorescence detection: ENA-78, MCP-1, IL-1 receptor an-
tagonist, VEGF, and thrombopoietin (Tpo). Non-parametric analysis was used
to determine genotype effect on concentrations of these molecules thought to
be important in early atherosclerotic processes.

Results: Mean age was 33±14 yrs. Women and Caucasians comprised 59%
and 84% of the sample, respectively. All subjects were normocholesterolemic;
none were taking anti-inflammatory agents. The -786C and 298Asp allele fre-
quencies were 0.45 and 0.32, respectively. Concentrations of the above analytes
did not differ by codon 298 genotype. However, median (interquartile range)
Tpo concentrations increased with increasing numbers of -786C variant alleles:
TT=329 (114) pg/ml; TC=389 (126) pg/ml; CC=397 (139) pg/ml (P=0.04).

Conclusions: The -786T/C SNP is associated with variable Tpo concentra-
tions in people free of CVD. The role of this a megakaryocyte growth factor
and the described SNP should be further explored.
Funding: Supported by American Heart Association Florida/Puerto Rico
Affiliate, American College of Clinical Pharmacy, and University of Florida
General Clinical Research Center Grant RR00082.

Mo-P6:440 ASSOCIATION OF COMMON CRP GENE
POLYMORPHISMS WITH CAROTID
ATHEROSCLEROSIS

E. Ben Assayag, S. Shenhar-Tsarfaty, I. Bova, S. Berliner, H. Peretz, S. Usher,
I. Shapira, N.M. Bornstein. Tel Aviv Sourasky Medical Center, Tel-Aviv, Israel

Objectives: C-reactive protein (CRP) is a well-documented marker of
atherosclerotic cardiovascular disease risk. We investigated the association of
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common polymorphisms in the CRP gene and carotid atherosclerosis in a
cohort of 531 apparently healthy individuals and those with atherothrombotic
risk factors.

Methods: We diagnosed atherosclerosis by measurement of intima-media
thickness (IMT) of the common carotid artery and the assessment of plaque
occurrence. Serum samples were analyzed for CRP concentration. We as-
sessed the genotype of three SNPs within the CRP gene, the 5’-flanking SNPs
-757T>C and -717A>G and the 3’-UTR SNP 1444C>T. Multivariable-
adjusted analysis and logistic regression were performed to examine the
association of CRP SNPs with IMT level and with carotid plaque occurrence.

Results: The rare allele of the -757T>C SNP was significantly associated
with higher IMT and higher CRP concentrations (p=0.018, p=0.002, respec-
tively) after adjustment for age, gender, body mass index, smoking, diabetes
and hypertension history, lipid concentrations and use of all medications with
potential anti-inflammatory activity. This SNP was also associated with carotid
plaque occurrence (O.R. 1.618, 95% CI 1.04-2.53, p=0.034). None of the other
two SNPs was associated with IMT, carotid plaque or CRP concentrations.

Conclusions: The present study provides evidence of a genetic variant of
CRP gene associated with carotid atherosclerosis, independently of traditional
risk factors. Further large-scale genomic studies are required, which may aid
in identifying the genetic vulnerable subjects to develop atherosclerosis.

Mo-P6:441 PROTECTIVE EFFECT OF THE G-765C COX-2
POLYMORPHISM ON SUBCLINICAL
ATHEROSCLEROSIS AND INFLAMMATORY
MARKERS IN HYPERCHOLESTEROLEMIC
SUBJECTS

J. Orbe1, O. Beloqui2 , J.A. Rodriguez1, M. Belzunce1 , C. Roncal1,
J.A. Páramo1. 1Center Fo Applied Medical Research, University of Navarra,
Pamplona, Spain; 2University Clinic of Navarra, Pamplona, Spain

Cyclooxygenase (COX)-2, a key regulatory enzyme in prostanoid synthesis,
plays an important role in inflammatory processes. The –765G/C COX-2
polymorphism has been associated with lower promoter activity in vitro and
reduced levels of C-reactive protein (CRP) in atherosclerotic carriers of the C
allele. However, its pathophysiological relevance in vivo has not been fully
elucidated.

Methods and Results: We assessed the –765G/C polymorphism and COX-
2 expression in 220 asymptomatic subjects free of cardiovascular disease,
in relation to global vascular risk, carotid intima-media thickness (IMT),
and inflammatory markers (fibrinogen, C-reactive protein [CRP], von Wille-
brand factor [vWF] and interleukin-6 [IL-6]). Genotype frequencies were:
CC (7.7%), CG (34.5%), GG (57.7%). Among hypercholesterolemic subjects
(n=140), C-allele carriers had lower COX-2 expression (p<0.05), reduced
carotid IMT (p<0.01) and diminished levels of inflammatory markers CRP,
vWF and IL-6 (p<0.05), as compared to GG homozygous subjects. The
association between carotid IMT and the C-allele of –765G/C COX-2 poly-
morphism remained significant after adjusting for cardiovascular risk factors
and inflammatory markers (p=0.008).

Conclusions: In asymptomatic hypercholesterolemic subjects, the C allele
of –765G/C COX-2 polymorphism was associated with lower COX-2 ex-
pression, and reduced subclinical atherosclerosis and systemic inflammation
compared with GG homozygous, thus confering atherosclerosis protection in
this cardiovascular risk population.
Funding: Funded through the grants from Gobierno de Navarra Departamento
de Salud, Spain and Pfizer Foundation.

Mo-P6:442 GENETIC VARIANTS OF THE PROMOTER OF THE
HEME OXYGENASE-1 GENE AND THEIR
INFLUENCE ON CARDIOVASCULAR DISEASE

N. Lüblinghoff1 , K. Winkler1, B. Winkelmann2 , B. Boehm3, W. März4,
M. Hoffmann1. 1University Hospital, Clinical Chemistry, Freiburg,
Germany; 2Cardiology Group, Frankfurt Sachsenhausen, Germany;
3Division of Endocrinology And Diabetes, University of Ulm, Ulm, Germany;
4Medical University, Clin Inst Med Chem Lab Diagnostics, Graz, Austria

In response to oxidative stress the expression of endogenous stress proteins
including heme oxygenase (HMOX) is increased. HMOX is a rate-limiting
enzyme in the degradation of heme to biliverdin releasing free iron and carbon
monoxide (CO), a potent mediator of antiapoptotic and proliferative activity.
The reduction of biliverdin by biliverdin reductase leads to the generation of
bilirubin, a potent endogenous antioxidant.

HMOX1 is the inducible isoform of heme oxygenase, which is up-regulated

by various exogenous stimuli, such as oxidative stress or hypoxia. Two dif-
ferent polymorphisms in the HMOX-1 promoter - a GT dinucleotide repeat;
T-413A SNP - are thought to be involved in the pathogenesis of cardiovascular
disease by modulating the expression of HMOX-1.

To investigate the role of these polymorphisms in coronary artery disease
(CAD) and myocardial infarction (MI), we determined the genotypes in the
Ludwigshafen Risk and Cardiovascular Health (LURIC) cohort, including
2575 patients with angiographically documented CAD and 731 individuals in
whom CAD had been ruled out by angiography.

We could not find any association between a specific genotype or haplotype
of HMOX-1 and the risk for CAD or MI, even after adjustment for traditional
risk factors like diabetes, smoking, gender, and hypertension. In addition
there exists no association of these genotypes with plasma levels of bilirubin,
iron, or transferrin, all parameters expected to show a causal connection with
HMOX activity.

We conclude that an association between both HMOX-1 promoter variants
and CAD or MI at least in Caucasians is unlikely.

Mo-P6:443 LACK OF ASSOCIATION BETWEEN 159T/C
POLYMORPHISM AND CLINICAL PROFILE OF
FIRST MYOCARDIAL INFARCTION SURVIVORS

T. Rechcinski 1, A. Grebowska2, M. Kurpesa1, W. Rudnicka2 ,
M. Krzeminska - Pakula1, M. Chmiela2. 1Second Chair and Clinic of
Cardiology, Medical University of Lodz, Lodz, Poland; 2Department of
Immunology and Infectious Biology, University of Lodz, Lodz, Poland

CD14 participates in stimulation of monocytes by lipopolysaccharide of
Gram-negative bacteria in inflammatory response. The reports about progres-
sion of atherosclerosis and CD14 gene polymorphism in different populations
are conflicting.

Aim: to assess if T to C exchange at position 159 of CD14 gene correlates
with age at the onset of first myocardial infarction (MI), severity of coronary
atherosclerosis and number of risk factors in MI survivors.

Material: 57 MI survivors were included.
Methods: The genotypes were determined by PCR. The medical history

concerning diabetes mellitus, arterial hypertension, dyslipidemia, smoking and
obesity was taken from every participant. Gensini score (Gs) was calculated.
The age at the first MI, value of Gs and number of risk factors were analyzed
variables. The pts were divided into the terciles according to the values of
listed variables. The distribution of pts belonging to terciles was compared
between subgroups with genotype CC and CT, TT.

Results: Genotype CC was detected in 25 pts (43,8%), CT in 30 (52,6%),
TT in 2 (3,6%).

The age at first MI ranged from 40 to 75 years, mean 58,7 ± 7,23, the
values of Gs from 11 to 154, mean 48,6 ± 25,7 and number of risk factors
from 0 to 4, mean 1,92 ± 0,99.

No differences in distribution of ages at first MI, values of Gs or number of
risk factors were found (p>0,05).

Conclusion: The discrepancies in association of CD14 receptor gene poly-
morphism with atherosclerosis progression in different populations may be
influenced by ethnical reasons, or other genetical and environmental factors.

Mo-P6:444 POLYMORPHIC VARIANTS OF CYBA GENE AND
GENES ENCODING RENIN-ANGIOTENSIN SYSTEM
(RAS) COMPONENTS ARE ASSOCIATED WITH
CORONARY ARTERY DISEASE (CAD)

P. Niemiec1, I. Zak1, M. Trusz-Gluza2. 1Department of Biochemistry and
Medical Genetics, Medical University of Silesia, Katowice, Poland; 2The
First Department and Clinic of Cardiology, Medical University of Silesia,
Katowice, Poland

Objectives: Overexpression of NAD(P)H oxidases and increased response
to angiotensin II are observed during atherogenesis and may be related to
polymorphisms of CYBA gene and genes encoding RAS components. The
aim of this study is searching for associations between specific combinations
of angiotensinogen, ACE, AT1R and CYBA genes polymorphisms and CAD,
MI, extent and number of coronary stenoses.

Methods: We analyzed 172 CAD patients with angiographically proven
CAD, and 169 controls without a positive family history of CAD. ACE I/D
polymorphism was analyzed by PCR, AGT 235M>T, AT1R 1166A>C and
CYBA 242C>T gene polymorphisms were evaluated by PCR-RFLP. All
individuals were white Polish Caucasians.

Results: AGT TT genotype was associated with CAD, esspecially in males
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(OR=3.76, p=0.002) and T allele carrier-state with MI (OR=2.27, p=0.003).
ACE DD genotype was also associated with MI (OR=1.81, p=0.024) and CAD
(OR=2.43, p=0.017). DD+TT double homozygous combination had a higher
risk of CAD than single homozygotes (OR=9.66, p=0.002), and was associated
with critical (>90%) coronary stenoses (p=0.042). Double carrier-state of T
and D alleles determined multivessel disease (p=0.006). AT1R and CYBA
polymorphisms did not differentiate groups, but they were associated with the
disease in many combinations with AGT and ACE genes (e.g. carrier-state of
proatherosclerotic alleles in all analyzed genes, OR=3.42, p=0.013).

Conclusion: Polymorphisms of analyzed genes are associated with CAD
and extent and number of coronary stenoses in Silesian population.
Funding: Medical University of Silesia project NN-2-103/05

Mo-P6:445 POLYMORPHISM OF -191C/G OF ABCA1 GENE IN
PATIENTS WITH CORONARY ARTERY DISEASE IN
HANS POPULATION

W.Y. Shi, Y.Z. Yang, Z.H. Quan, C.K. Tang, C.H. Liu, G. Ouyang, H.B. Li,
Y.Q. Li, X. Yang. Institute of Cardiovascular Disease, Nanhua University,
Hengyang, China

Objective: To study the distribution of the -191C/G polymorphism in
the promoter region of ATP binding cassette transporter(ABCA1) gene in
Hans population and the association of blood lipids with coronary heart
disease(CHD).

Methods: Polymerase chain reaction-restriction fragment length poly-
morphism (PCR-RFLP) method was used to determine -191C/G lo-
cus mutation polymorphisms in ABCA1 gene in 132 CHD patients
and 157 controls.The gene polymorphisms were confirmed by sequenc-
ing.Automated Biochemical Analyzer was used to measure the serum total
cholesterol(TC),triglyceride(TG),high density lipoprotein cholesterol (HDL-
C),low density lipoprotein cholesterol(LDL-C), apolipoprotion AI(apoAI),
apolipoprotein B(apoB) and blood sugar.The frequencecies of diverse geno-
types and their association of plasma lipid levels with CHD were studied.

Results: The prevalence of the ABCA1 alleles and genotypes in each
group were consistent with Hardy-Weinberg equilibrium law.ABCA1 gene-
191C/G polymorphisms were existing in Hans population.The frequency of
ABCA1 promoter region-191C/G genotype were CC genotype(20.1%),GC
genotype(54.7%),and GG genotype(25.2%);The GG genotype frequency in
the coronary heart disease group(22.7%) was lower than that in the con-
trol(27.4%)(P >0.05). The GG genotype had a higher HDL-C and apoAI level
than that of CC genotype in the CHD group(P <0.05).

Conclusions: The data shows that-191C/G polymorphism of the ABCA1
gene exists in the Han population. The GG genotype of -191C/G variation
results in a beneficial profile of blood lipids, which may be a novel genentic
marker for low risk of coronary heart disease.
Funding: This work was supported by National 973 project (G2000056905).

Mo-P6:446 ADENOSINE MONOPHOSPHATE KINASE ALPHA-2
SUBUNIT GENE: SINGLE NUCLEOTIDE
POLYMORPHISMS ASSOCIATED WITH TOTAL-
AND LOW DENSITY LIPOPROTEIN CHOLESTEROL

S.D. O’Dell1, N.J. Spencer-Jones1 , H. Snieder2,4 , D. Ge2, N.D. Carter3,
T.D. Spector4. 1Nutrition Food and Health Research Centre, King’s College
London, London, United Kingdom; 2Georgia Prevention Institute, Dept. of
Pediatrics, Medical College of Georgia, Augusta, USA; 3Dept. of Clinical
Developmental Sciences, St George’s, University of London, London, United
Kingdom; 4Twin Research and Genetic Epidemiology Unit, St Thomas’
Hospital, London, United Kingdom

Objective: 5’-AMP-activated protein kinase (AMPK) decreases intracellular
triacylglycerol and cholesterol, suggesting a role in preventing lipid accumu-
lation and insulin resistance. We hypothesised that genetic variation affecting
activity of the regulatory alpha 2 subunit may influence the profile of serum
lipids associated with the metabolic syndrome.

Methods: We have tested the effect of 5 tagging SNPs in the AMPK
alpha 2 gene PRKAA2 (rs1124900, rs2796516, rs2746342, rs2796498 and
rs1418442) individually and as haplotypes, on serum lipids and body fat
distribution in a large population of normal Caucasian females: Twins UK
(n=2777, mean age 47.4 ± 12.5 years).

Results: All SNPs were significantly associated with total- and LDL-
cholesterol, (Ps <0.001 to 0.034). Additionally, rs1124900 was signifi-
cantly associated with ApoB, rs2796516 with ApoB, % total fat, % and
mass of central fat, rs2746342 with total and central fat and rs 2796498

with HDL-cholesterol (Ps 0.010 to 0.046). Haplotype rs1124900-rs2796516-
rs2746342-rs2796498-rs1418442 2-1-2-2-1 (freq. 34.7%) showed lower total-
and LDL-cholesterol compared with the most common haplotype 1-1-1-1-2
(freq. 45.7%), (Ps<0.001). The explained % of variance were 0.78% and
0.86% respectively.

Conclusions: In liver, AMPK inactivates 3-hydroxy-3-methyl-glutaryl-
CoA (HMG-CoA) reductase, the rate-limiting enzyme of cholesterol synthe-
sis. A variant on the 2-1-2-2-1 background, which increases expression or
activity of AMPK could account for the lowered cholesterol levels in carriers
of this protective haplotype.
Funding: British Heart Foundation and the Wellcome Trust.

Mo-P6:447 MECHANISMS OF ARTERIAL CALCIFICATION:
GENOTYPE AND PHENOTYPE OF NPP1
DEFICIENCY IN MICE AND MAN

F. Rutsch1, Y. Nitschke1 , U. Hansen2, W. Völker3, P. Bruckner3, N. Ruf4,
D. Schnabel5 , R. Terkeltaub6 , P. Nürnberg7, G. Weissen-Plenz8 . 1University
Children’s Hospital, Muenster, Germany; 2Institute of Physiological
Chemistry and Pathobiochemistry, University Hospital, Muenster, Germany;
3Leibniz Institute for Atherosclerosis Research, Muenster, Germany; 4Max
Delbrueck Center for Molecular Medicine, Berlin, Germany; 5CharitÈ
University Children’s Hospital, Berlin, Germany; 6University of California
San Diego, CA, USA; 7Cologne Center for Genomics, Cologne, Germany;
8Department of Cardiology and Department of Cardiothoracic Surgery,
Muenster University Hospital, Muenster, Germany

We recently linked generalized calcification of the arterial media
in infancy (GACI) to heritable deficiency of Nucleotide Pyrophos-
phatase/Phosphodiesterase 1 (NPP1). This enzyme generates inorganic py-
rophosphate, a solute that inhibits hydroxyapatite crystal growth. The same
phenotype is found in tiptoe-walking (ttw/ttw) mice harboring a nonsense mu-
tation of the enpp1 gene. In this study, we analyzed the ENPP1 gene sequence
in 23 unrelated patients with GACI and reviewed the clinical data of surviving
patients. To further characterize the NPP1 deficient phenotype, the heart and
aortas from 18-27 week old ttw/ttw mice were analyzed by von Kossa staining
and electron microscopy (EM). Authentic suprastructures including fibrillar
collagens were isolated and analyzed by EM and immunogold staining.

In 18 of 23 GACI patients, we identified 24 different homozygous or
compound heterozygous ENPP1 mutations. The mutations (3 nonsense, 15
missense, 5 frame shift mutations, one single amino acid deletion) were
scattered over the whole coding region. 7 of 8 surviving patients developed
hypophosphatemic rickets. In the mice, the extracellular matrix appeared
fragmented. Immunogold staining exhibited type I as well as type II collagen,
of which the latter is a marker of chondrogenic differentiation. A broad
spectrum of distinct ENPP1 mutations is the main cause of GACI. Hypophos-
phatemic rickets develop in the majority of surviving GACI patients. Our data
indicate that structural changes in the arterial wall caused by NPP1 deficiency
are mediated by chondrogenic differentiation of the arterial extracellular
matrix.

Mo-P6:448 FATTY ACID BINDING PROTEIN 2 GENE
POLYMORPHISMS: CONNECTION WITH PLASMA
AND VLDL TRIGLYCERIDE LEVELS

M. Jáchymová, M. Vecka, E. Tvrzická, L. Janíková, B. Stanková, A. Zák. 1st
Faculty of Medicine, Charles University, Prague, Czech Republic

Objectives: The intestinal type of fatty acid-binding protein (FABP-2) is
involved in fatty acid transport. It was shown that SNP of FABP-2 gene
(Ala54Thr) is associated with changes in lipid oxidation, plasma lipids and
insulin sensitivity: less data are known about metabolic effects of FABP-2p-
ID. The aim of the study was to examine connection between two SNPs of
FABP-2 (Ala54Thr, FABP-2p-ID) and plasma lipids in dyslipidemia.

Methods: The study enrolled 140 consecutively examined patients. They
were separated according levels of plasma TG, VLDL-TG and VLDL-TG/-apo
B ratio. Compared groups did not differ in BMI, sex, age and frequencies of
apo E alleles (e2, e3, e4). DNA was amplified by PCR-RFLP and genotypes
were determined by restriction digestion. The VLDL and LDL fractions
were separated by sequential UC; apo B was measured by EIA, lipids were
determined by enzymatic-colorimetric methods.

Results: Neither in frequency of the A allele (-54Thr) nor in frequency of
I allele (FABP-2p-I) were found significant differences between groups with
low and high plasma TG levels.

The increased frequency of allele A (0.39, P<0.01) was found in group
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with higher VLDL-TG levels. Increased frequencies of both I (0.56, P<0.01)
and A (0.44, P<0.01) alleles were found in group of patients with high
VLDL-TG/-apo B ratio.

Conclusions: The study shows the association of the common Ala54Thr
and FABP-2p-ID SNPs with increased levels of VLDL-TG and high VLDL-
TG/VLDL-apo B ratio. It implicates their influence on VLDL-1, the main
predictor of small dense LDL.
Funding: Supported by grant IGA MH CR No. NR/8149-3.

Mo-P6:449 A NEW OX40L PROMOTER HAPLOTYPE SHOWING
ASSOCIATION WITH CORONARY ARTERY
DISEASE IN THE PROCARDIS TRIO FAMILY AND
SCARF COHORTS

M. Ria1, The Procardis Consortium2, P.G. Olsson3, O. Bengtsson3,
P. Eriksson1, A. Hamsten1, J. Lagercrantz1 . 1Atherosclerosis Research Unit,
King Gustaf V Research Institute, Department of Medicine, Karolinska
Institute, Stockholm, Sweden; 2Department of Cardiovascular Medicine,
University of Oxford, Oxford, United Kingdom; 3Department of Molecular
Biology, AstraZeneca R&D, Mölndal, Sweden

Objective: We have previously identified T-cell activator OX40 ligand
(OX40L) as a polymorphic gene contributing, through as yet unknown mecha-
nisms, to the risk of developing precocious coronary artery disease (CAD) and
MI in two cohorts. Our approach was to use data from a mouse atherosclerosis
model to positionally identify candidate genes in a human context (Wang, et
al. 2005). Here we present further fine mapping of the gene, in order to identify
the physiological genetic variant. We also test the proposed association of
OX40L with CAD in PROCARDIS families in order to unravel mechanisms
behind the genetic component of cardiovascular diseases.

Methods: Studies were performed in trios where proband suffered of
precocious MI or symptomatic acute coronary syndrome (SACS). Genetic
variants affecting potential regulatory regions were identified in silico. Link-
age disequilibrium blocks structure was determined; haplotype analysis and
Transmission Disequlibrium Test (TDT) were performed.

Results: New, potentially functional, SNPs were identified. Furthermore
these genetic variants were shown to be part of a haplotype associated with MI
in the SCARF cohort. The new haplotype were also analysed in two-generation
families, confirming a significant association with CAD.

Conclusions: Our results, together with our previos case:control study,
strongly reinforces the contention that this haplotype, defined by at least two
SNPs, may be causally related to MI and/or CAD.
Funding: Swedish Heart-Lung foundation, Swedish Medical Research Coun-
cil, Swedish Society for Medical Research, Karolinska Institute and As-
traZeneca Sweden.

Mo-P6:450 BETA2-ADRENERGIC RECEPTOR GENE
POLYMORPHISMS DO NOT PREDICT
CARDIOVASCULAR DISEASE IN THE GENERAL

A.A. Sethi, B.G. Nordestgaard, A. Tybjaerg-Hansen. University of
Copenhagen, Copenhagen, Denmark

Objectives: Single Nucleotide Polymorphisms (SNP) in the beta2-adrenergic
receptor gene have been associated with dramatic reductions in adenylate
cyclase activity and decreased cardiac function in animal models. In hu-
mans, these SNPs have been associated with altered vascular response to
sympa-thetic stimulation and with outcome of congestive heart failure in
patients with functional heart failure class II-IV. We tested the hypothesis that
Gly16Arg, Gln27Glu, and Thr164Ile in the beta2-adrenergic receptor gene
were associated with cardiovascular disease in 9,224 individuals from the
general population.

Methods: Abovementioned SNPs were genotyped in 1,110 cases with
ischemic heart disease, 490 cases with ischemic cere-brovascular disease,
and 7,976 controls from the general population, The Copenhagen City Heart
Study.

Results: Allele frequencies of 16Arg, 27Glu, and 164Ile were 0.38, 0.44,
and 0.01, respectively. Genotype was not associ-ated with risk of ischemic
heart disease, irrespective of whether we studied SNPs alone, or combined,
women or men, and whether age alone or in addi-tion other cardiovascular risk
factors were allowed for. Similarly, genotype did not predict risk of ischemic
cerebrovascular disease, irrespective of whether we examined SNPs alone, or
combined, women or men, and whether allowing for age or in addition for
other risk factors.

Conclusions: In two cohort studies none of the SNPs in the beta2-

adrenergic receptor gene, considered separately or combined, were associated
with risk of ischemic heart or cerebrovascular disease in women or men.
Funding: Nothing to dis-close of commercial nature.

Mo-P6:451 SINGLE-STRAND CONFORMATION
POLYMORPHISM FOR THE MUTATION SCANNING
OF PROPROTEIN CONVERTASE SUBTILISIN KEXIN
9 IN FAMILIAL HYPERCHOLESTEROLAEMIA

S. Mapplebeck 1, R. Whittall2 , C.S. Hubbart2 , M. Thomas1,
S.E. Humphries2. 1Clinical Biochemistry, Royal Free Hospital, London,
United Kingdom; 2Cardiovascular Genetics, University College, London,
United Kingdom

Objective: Familial hypercholesterolaemia (FH) is a common disorder of
lipoprotein metabolism. In the majority of patients, FH arises due to mutations
in the gene encoding the LDL receptor (LDLR) with 2-5% of cases caused
by the R3500Q change, within the apoB gene (APOB). Several nucleotide
changes within proprotein convertase subtilisin kexin 9 (PCSK9) are reported
to segregate with hypercholesterolaemia in patients lacking changes in either
the LDLR or APOB. The objective of this study was to develop a fluorescence-
based single strand conformation polymorphism (SSCP) method for the rapid
mutation scanning of PCSK9.

Methods: 300 UK FH patients, lacking mutations in either the LDLR
or APOB, were examined for nucleotide changes in PCSK9. Exons were
amplified by fluorescent-PCR and screened by capillary SSCP and heterodu-
plex analysis (HA). Those samples displaying differences in electrophoretic
mobility were sequenced.

Results: SSCP identified the majority of the reported nucleotide changes
within PCSK9. In addition, within exon 2, a different SSCP pattern arose due
to the base change G>A at position 650 (D129N) with a prevelence of 0.9%
in these FH patients. Digestion with NRUI in 538 healthy UK men confirmed
this nucleotide change as confined to FH subjects.

Conclusions: We have successfuly performed SSCP/HA using
fluorescently-labelled primers for the rapid detection of nucleotide changes
in PCSK9. However, further optimisation is required to improve both the
sensitivity and specificity of this method.
Funding: Funded by the British Heart Foundation.

Mo-P6:452 GENOTYPES AT THE MATRIX
METALLOPROTEINASE (MMP) LOCI FOR MMP9
AND MMP12 ARE ASSOCIATED WITH CAROTID
IMT MEASURES OF PLAQUE STABILITY

A. Panayiotou 1, M. Griffin2, N. Georgiou2, D. Bond2, T. Tyllis2,
S.E. Humphries3, A.N. Nicolaides1,2 . 1University of Cyprus, Nicosia,
Cyprus; 2Vascular Screening and Diagnostic Center, Nicosia, Cyprus;
3Cardiovascular Genetics, Ucl, London, United Kingdom

Objective: Unstable atherosclerotic plaques are hypoechoic on ultrasound
whereas stable plaques are hyperechoic. The aim of the study was to deter-
mine the association between MMP polymorphisms and plaque echodensity.

Methods: Carotid and femoral bifurcations have been scanned with high-
resolution ultrasound in 516 volunteers over the age of 40. Total plaque
thickness (TPT) (the sum of plaque thickness in every artery in cm) and the
mean plaque type (MPT) using the Widder classification, with type 1 being
the most hyperechoic and type 5 the most hypoechoic, were recorded. Geno-
typing was performed with the TaqMan method and the MMP9 (R279Q),
MMP12 (-82A>G), MMP7 (-181A>G), MMP1 (1G/2G) polymorphisms
were determined.

Results: There was no association between MMP7 or MMP1 genotypes
with TPT or MPT. However, subjects heterozygous for the MMP9 and MMP12
genotypes had a higher plaque thickness (median, IQR) (0.38, 0.14-0.68) and
(0.41, 0.15-0.74) respectively than those homozygous for the common allele
(0.28, 0-0.595) and (0.29, 0-0.62) (P<0.01). In a multiple regression analysis
both MMP9 and MMP12 heterozygous genotypes were independent predic-
tors of TPT (OR 1.68, CI 1.16-2.45 and OR 1.54, CI 1.0-2.3) and could
explain 3.2% of the variability in TPT. In a linear logistic analysis, MMP12
genotype was the only significant predictor of MPT (OR 1.54, CI 1.03-2.3).
These findings remained significant after correcting for age.

Conclusions: The MMP9 (R279Q) and the MMP12 (-82A>G) poly-
morphisms are associated with increased plaque thickness and reduced
echodensity, features that are characteristic of the unstable plaque.
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Mo-P6:453 STROMELYSIN GENE PROMOTER
POLYMORPHISM AND COMMON CAROTID
GEOMETRY IN DIABETIC SUBJECTS

C. Irace1, C. Cortese2, M. Migale1, L. Liberatoscioli2 , L. Mannucci2 ,
G. Federici2 , A. Gnasso1. 1Dept. of Clinical and Experimental Medicine,
University of Catanzaro, Catanzaro, Italy; 2Dept. of Internal Medicine,
University of Tor Vergata, Rome, Italy

Objective: Stromelysin, through its action on collagen and other matrix met-
alloproteinases, influences arterial wall remodelling. In healthy subjects the
5A/6A polymorphism located in the promoter of the stromelysin gene is as-
sociated with common carotid remodelling, 6A/6A subjects having increased
arterial diameter, intima-media thickness (IMT) and decreased wall shear
stress (WSS). Similar remodelling has been described in diabetic subjects,
independently of the 5A/6A polymorphism. In the present study we have
investigated the influence of the 5A/6A polymorphism on common carotid
remodelling in subjects with diabetes mellitus.

Methods: Diabetic subjects (n=76) and age-matched healthy male controls
(n=101) have been studied. Common carotid diameter, IMT and flow velocities
have been measured by echo-Doppler. WSS has been calculated.

Results: Diabetic patients were more overweight, had increased levels of
triglycerides and glucose and decreased concentrations of HDL-cholesterol
compared to controls. They also had increased common carotid diameter,
IMT, and decreased flow velocity and WSS (all p<0.05). In controls, subjects
homozygous for the 6A allele had increased diameter, IMT and decreased
WSS. In diabetics no difference was observed in vascular parameters among
the three genotypes.

Conclusions: The 5A/6A polymorphism of the stromelysin gene influences
arterial remodelling of the common carotid artery in healthy subjects, but not
in patients with diabetes mellitus. Therefore, the significance of the 5A/6A
polymorphism as a marker of risk in this high cardiovascular risk population
seems to be somehow blunted.

Mo-P6:454 MATRIX METALLOPROTEINASE-3 GENOTYPE IS
ASSOCIATED WITH HIGHER CORONARY PLAQUE
BURDEN, POSITIVE REMODELING AND
INCREASED RISK OF UNSTABLE DISEASE

A.J. White1,2 , S.J. Duffy1,2 , A.S. Walton2, G.E. Rice1, S. Mukherjee1,2 ,
J.A. Shaw1,2, G.L. Jennings1, A.M. Dart1,2, B.A. Kingwell1,2. 1Baker Heart
Research Institute, Melbourne, Australia; 2The Alfred Hospital, Melbourne,
Australia

Objectives: Matrix metalloproteinases (MMPs) are plausible candidates for
susceptibilility to acute coronary syndrome. We hypothesised that common
MMP polymorphisms would relate to corresponding MMP plasma levels,
coronary plaque characteristics and unstable clinical presentation.

Methods: 201 patients with de novo presentation of coronary artery dis-
ease undergoing coronary angiography were classified into unstable coronary
syndrome (n=122) and stable angina pectoris (n=79) groups using Braunwald
criteria. Patients were genotyped for 4 common MMP promoter polymor-
phisms (MMP-1 -1607 1G/2G, MMP-2 -1306 C to T, MMP-3 -1171 5A/6A,
MMP-9 -1562 C to T). Plaque characteristics were assessed in a sub-group of
40 patients using intravascular ultrasound.

Results: The 6A allele of the MMP-3 polymorphism was associated with
unstable clinical presentation (p=0.007). Furthermore, 6A allele carriers had
higher plasma MMP-3 concentration (15.8±12.5 versus 11.7±7.2, ng/mL,
p=0.01), maximum coronary stenosis (89±15% vs 80±23%, p=0.02), plaque
area (12.0±5.2 vs 7.5±3.6 mm2, p=0.03), percentage plaque burden (82±7 vs
71±13%, p=0.003) and remodeling ratio (1.03±0.23 vs 0.83±0.12, p=0.003).
Other genotypes did not relate to either plaque characteristics or clinical
presentation.

Conclusions: The MMP-3 6A allele promotes positive coronary remod-
eling associated with greater plaque burden and increased susceptibility to
unstable coronary syndromes in humans.
Funding: Cardiac Society of Australia and New Zealand, the National
Heart Foundation, and the National Health and Medical Research Council of
Australia.

Mo-P6:455 GENETIC PREDISPOSITION TO UNFAVOURABLE
OUTCOMES IN PATIENTS WITH UNSTABLE
ANGINA

V.V. Nosikov1, D.A. Zateyshchikov2 , D.A. Chudakova1 ,
A.A. Zateyshchikova2 , O.E. Voron’Ko1, L.O. Minushkina2,
O.S. Chumakova2, B.A. Sidorenko2. 1National Research Centre Gosnii
Genetika, Moscow, Russia; 2Russian Presidents Medical Centre, Moscow,
Russia

Objective: At present the unfavourable outcomes (UO) after acute episodes of
CAD is a leading case of morbidity and mortality. It is obvious that individual
genetic features play important role in this process.

Methods: 146 (79 male and 67 female) patients with acute unstable
angina have been enrolled. After 2 years of followed-up study 62 patients had
unfavourable outcome (death, nonfatal AMI, stroke, CABG). We have studied
an association of polymorphous markers of genes encoding apolipoproteins
B and E (APOB and APOE), lipoprotein lipase (LPL), plasminogen activator
inhibitor-1 (PLANH1), fibrinogen beta (FGB), thrombomodulin (THBD) and
protein C (PROC) in these groups of patients.

Results: We have not found significant differences in allele and genotype
frequencies between groups of patients with UO and without end point in case
of polymorphous markers E2/E3/E4 of APOE gene, Ser447Ter of LPL gene,
4G(-675)5G of PLANH1 gene and Ala455Val of THBD gene. But in case of
polymorphous markers I/D of APOB gene and G(-455)A of FGB gene we
have found an association with UO. An association of C1654T polymorphous
marker of PROC gene has been also found in subgroup (43 pts) including only
patients with long-term cardiovascular outcomes.

Conclusions: In multifactor logistic regression model independent predic-
tive value had APOB gene II genotype (OR = 2.53, p = 0.041), PROC gene
CC genotype (OR = 3.07, p < 0.05), FGB gene A allele (OR = 2.74, p =
0.026), diabetes mellitus (OR = 6.18, p = 0.001) and ST segment deviation
(OR = 2.47, p = 0.048).
Funding: This work was supported by grant from the Russian Foundation for
Basic Research.

Mo-P6:456 INTERACTIONS BETWEEN GENETIC VARIATION
OF INTESTINAL STEROL ABSORPTION, SERUM
STEROLS, AND RESPONSE TO PLANT STEROL IN
HYPERCHOLESTEROLEMIC PATIENTS

M. Cofan1, B. Cortes1, E. Ros1, I. De Castro2, B. Martin2, P. Mozas2,
M. Pocovi2, X. Pinto3, J. Salas-Salvado4 , M. Bullo4. 1Hospital Clinic,
Barcelona, Spain; 2University of Zaragoza, Zaragoza, Spain; 3Hospital
Universitari de Bellvitge, Hospitalet Llobregat, Spain; 4Universitat Rovira I
Virgili, Reus, Spain

Objective: To identify associations between single nucleotide polymorphism
of genes involved in sterol absorption and individual variability of serum sterol
concentrations and their response to plant sterol (PS) ingestion

Methods: The study was carried out in a cohort of 70 hypercholes-
terolemic subjects from 2 clinical studies with foods enriched with 2g/day
PS. Baseline characteristics of patients N=70, age 42±14y, total cholesterol
5.7±1.3mmol/L.Serum lipid levels, phytosterols and cholesterol precursors
were measured before and after dietary intervention. Genotypes were an-
alyzed for 16 common SNPs of ABCA1,ABCG5/G8,CYP7A1,NPC1L1,
and LXRA. We measured serum markers of cholesterol synthe-
sis(desmosterol,lathosterol,lanosterol)and absorption(campesterol, sitosterol)
by GC. Sterol levels were adjusted for cholesterol

Results: Average LDL-C change after PS intake was-7%(range-38%
to 34%).Serum phytosterol concentrations increased x2 after PS in-
take.Regarding baseline sterols 2 SNPs of LXRA were associated (P<0.05)
with increased LDL-C;1with increased phytosterols and 1with reduced phy-
tosterols.1ABCG8 SNPwas associated with lower phytosterolsTo serum re-
sponses to PS 1ABCG8SNP was associated with hyporresponse of LDL-
C.1CYP7A and LXR were related to phytosterol responses 5 SNPs from
ABCG5,ABCG8,NPC1L1(2)and LXR showed associations with changes of
serum cholesterol precursors.

Conclusions: Common variants of genes related with intestinal sterol
absorption and transcription factor LXRA partially modulate serum sterol
levels and their response to inhibition of cholesterol absorption by PS.
Funding: Grant Spanish Health Ministry
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Mo-P6:457 IDENTIFICATION OF A NEW NONSENSE
MUTATION IN THE ABCG5 GENE CAUSING
BETA-SITOSTEROLEMIA

L. Mannucci 1, P. Bertucci1 , O. Guardamagna2 , P. Indigeno1,
L. Liberatoscioli1 , L. Pisciotta3 , S. Bertolini3 , A. Gnasso4, G. Federici1 ,
G. Cortese1. 1Dept. of Internal Medicine, University of Tor Vergata, Rome,
Italy; 2Dept. of Pediatrics, University of Turin, Turin, Italy; 3Dept. of Internal
Medicine, University of Genoa, Genoa, Italy; 4Dept. of Clinical And
Experimental Medicine, University of Catanzaro, Catanzaro, Italy

Objective: Beta-sitosterolemia is an autosomal recessive disorder charac-
terised by elevated plasma plant sterols and cholesterol, due to increased
intestinal sterol absorption and reduced biliary excretion, and caused by gene
mutations in either ABCG5 or ABCG8 ATP-binding cassette transporters.
Sitosterolemic patients are often hypercholesterolemic and can develop tendon
xanthomas, atherosclerosis and premature coronary heart disease. We looked
for mutations in these two genes in an undiagnosed patient showing symptoms
consistent with b-sitosterolemia.

Methods: Genomic DNA was extracted from blood samples of a 10-year-
old girl from Iran with clinical and biochemical features of sitosterolemia
(xanthomas of the knees and Achilles tendon, very high levels of circulating
b-sitosterol, elevated total cholesterol). All exons of ABCG5 and ABCG8
were PCR-amplified and sequenced.

Results: We found a novel homozygous nonsense mutation in exon 10
of ABCG5, consisting of a C to T transition at nucleotide 1336. This mu-
tation results in a premature stop codon at residue 446 (R446Stop). Plasma
beta-sitosterol and total cholesterol in this patient were 380 μmol/L and 379
mg/dl respectively, as measured by Gas Chromatography/Mass Spectrometry.
Treatment with Ezetimibe 5 mg/d and then 10 mg/d reduced beta-sitosterol
and total cholesterol by 15 and 42% and by 37 and 52% respectively.

Conclusions: We describe a novel gene mutation causing sitosterolemia.
We also show that Ezetimibe, the potent inhibitor of cholesterol absorption,
can be the ideal choice for the reduction of plasma beta-sitosterol and
cholesterol in sitosterolemia.

Mo-P6:458 A 1-YEAR STUDY ON
HYDROXY-METHYLGLUTARYL COENZYMEA
REDUCTASE GENE EXPRESSION AND
POLYMORPHISMS IN HYPERCHOLESTEROLEMIC
TREATED WITH STATINS

A. Bonaiuto 1, A. Bitto2, M.A. Sardo1, F. Polito2, C. Saitta1, F. Squadrito2,
A. Saitta1 . 1Department of Internal Medicine, School of Medicine, University
of Messina, Messina, Italy; 2Department of Clinical and Experimental
Medicine And Pharmacology, Section of Pharmacology, School of Medicine,
Universi, Messina, Italy

Statins are inhibitors of hydroxy-methyl-glutaryl coenzymeA (HMG-CoA)
reductase, which is involved in cholesterol synthesis. Important factors in
interpreting the variability in the outcome of drug therapy include the pa-
tient’s health profile, compliance with prescribed pharmacotherapy and the
genetic profile of the patient. Several genetic polymorphisms that may play
a role in the differences in response to lipid lowering therapy have recently
been identified. We evaluated HMG-CoA reductase gene expression in 150
patients affected by primary hypercholesterolemia (total cholesterol mean
values 244±36 mg/dl). Lipid profile (HDL, LDL, triglycerides), HMG-CoA
expression and genotypes were determined at baseline. After a 3-week wash
out period subjects were assigned to different statin treatments (atorvastatin,
simvastatin or rosuvastatin) or received dietary instruction in an isocaloric
low-cholesterol diet. A first evaluation was carried out after a 3-month period
of treatment. At baseline HMG-CoA reductase gene expression, evaluated
by Real-Time PCR was of 3.5±1.2 n-fold vs the endogenous control gene
(actin beta) and after 3 months there was a slight increase in patient taking
atorvastatin and simvastatin, while a significant increase was detected in
those taking rosuvastatin (P<0.001). The increase in the mRNA encoding for
HMG-CoA reductase could be due to a positive feedback mechanism and
is more evident in patient taking rosuvastatin which also present a marked
reduction of cholesterol levels compared to patients taking atorvastatin or
simvastatin. We also evaluated two of the most frequent SNPs in Caucasian
population.

Mo-P6:459 CYTOCHROME P-450 2D6 GENOTYPE HAS A
MAJOR EFFECT ON LOVASTATIN
PHARMACOKINETICS IN CHINESE SUBJECTS

O.Q.P. Yin1, B. Tomlinson2, Q. Chang1, E. Poon2, M.S.S. Chow1. 1School
of Pharmacy, The Chinese University of Hong Kong, Shatin, Hong Kong;
2Department of Medicine & Therapeutics, The Chinese University of Hong
Kong, Shatin, Hong Kong

Objective: Variability in lovastatin disposition and efficacy may relate to poly-
morphisms in drug metabolizing enzymes. A common variant of cytochrome
P-450 (CYP) 2D6 (CYP2D6*10) in Chinese subjects codes for a less active
enzyme. We compared lovastatin pharmacokinetics in subjects with this allele
and other genotypes of CYP2D6.

Methods: Healthy male Chinese volunteers were classified into 5 dif-
ferent CYP2D6 genotype groups: CYP2D6 wt/wt (wild type homozygotes,
n=4); CYP2D6 wt/*10 (n=7); CYP2D6*10/*10 (n=7); CYP2D6*10/*5 (n=3);
CYP2D6*5/*5 (homozygote poor metabolizers, n=2). Plasma concentrations
of lovastatin and active metabolite lovastatin acid were determined by LC-
MS-MS in samples over 24 hours after a single oral dose of 40 mg lovastatin.

Results: Compared to the CYP2D6 wt/wt group, plasma clearance (CL/F)
values for lovastatin were lowered by 32.5%, 52.2%, 62.1% and 84.4% and the
area under the plasma concentration-time curve (AUC) values were increased
in the ratios of 1:1.6:2.2:2.6:5.8 in the wt/*10, *10/*10, *10/*5 and *5/*5
groups respectively (one-way ANOVA, all p<0.01). Pharmacokinetic param-
eters for lovastatin acid showed a similar pattern but with wider variations and
changes were not significant (one-way ANOVA, p>0.05).

Conclusion: Subjects with the CYP2D6*10 or CYP2D6*5 alleles showed
a gene-dose dependent increase in AUC and reduction in CL/F for lovastatin.
Subjects with CYP2D6*10 alleles and especially CYP2D6*5 homozygotes,
may be more at risk for myopathy with high doses of lovastatin, which is more
lipid soluble than its active metabolite.
Funding: Department funds

Mo-P6:460 3UTR/T POLYMORPHISM OF LECTIN-LIKE
OXIDIZED-LDL RECEPTOR-1 (LOX-1) INFLUENCES
ANTIPLATELET ACTIVITY OF ATORVASTATIN IN
HYPERCHOLESTEROLEMIC SUBJECTS

M. Martino1, A.L. Pasqui1, F. Bruni1, M. Pastorelli1 , F. Ciani2,
A. Palazzuoli1 , A. Auteri1 , L. Puccetti1 . 1Dpt. Internal Medicine and
Immunology, University of Siena, Siena, Italy; 2Neurometabolic Unit, Meyer
Children Hospital, Florence, Italy

Objective: Oxidized-low density lipoproteins (ox-LDL) and the specific
receptor LOX-1 are involved in atherogenesis and atherothrombosis. LOX-
1 downregulation is associated with the antiplatelet action of atorvastatin.
3UTR/T LOX-1 polymorphism has been associated with increased risk of
coronary artery disease. This study was planned to determine whether LOX-1
genetic variations could affect antiplatelet action of atorvastatin.

Methods: We studied by platelet P-selectin (P-sel), CD36 and LOX-1 ex-
pression (cytofluorimetric detection) whether differences in cellular activation
could be suitable in 109 3UTR/T carriers out of 201 hypercholesterolemic
subjects (119 male, 82 female) treated with atorvastatin 20 mg/day. Ox-LDL
were evaluated by ELISA and lipid profile by enzymatic-colorimetric methods.
Samples were taken at baseline, 1, 2 and 6 weeks.

Results: Hyperactivated platelets (P-sel in resting cells and % variation
upon thrombin activation, p< 0.001) were detected at baseline in patients
without significant differences between T or C carriers. P-sel and platelet-
associated ox-LDL, were significantly decreased (all p< 0.001) in C carriers
after one week of treatment before LDL reduction. In 3UTR/T carriers P-sel
was reduced (p< 0.01) after 6 weeks of treatment according to LDL and
ox-LDL reduction.

Conclusions: In 3UTR/T carriers atorvastatin reduced platelet activity by
LDL and ox-LDL lowering and not by rapid CD36 and LOX-1 downregulation
as in C carriers. Such data suggest that in T carriers LDL lowering is needed
to achieve antiplatelet action

XIV International Symposium on Atherosclerosis, Rome, Italy, June 18–22, 2006





149

T
U

E
S

D
A

Y

Tuesday, June 20, 2006: Plenary Session

Tu-PL2 LIPOPROTEINS AND THROMBOSIS

Tu-PL2:1 HDL STRUCTURE AND METABOLISM AS RELATED
TO CARDIOVASCULAR DISEASE

H.B. Brewer Jr. Medstar Research Institute, Cardiovascular Research
Institute, Washington Hospital Center, Washington, DC 20010, USA

Objective: Identify the structure and metabolic properties of HDL which
determine it role in preventing cardiovascular disease.

Method: Cholesterol efflux in vitro in tissues expressing ABCA1, ABCG1,
SR-BI genes. In vivo kinetic studies of plasma lipoproteins and apolipopro-
teins.

Results: Epidemiological studies have established that low HDL choles-
terol is an independent risk factor for cardiovascular disease (CVD). Additional
studies with apoA-I transgenic mice and rabbits as well as infusions of HDL
in hypercholesterolemia rabbits and man indicate that raising HDL may be
associated with decreased cardiac events. HDL protects against CVD by
facilitating cellular cholesterol efflux, protection of LDL from oxidation, as
an anti-inflammatory agent, and by increased NO production. Recent data
have shown that cholesterol efflux from cholesterol loaded macrophages is
mediated by the ABCA1 transporter. The ligand for the ABCA1 transporter is
poorly lipidated apoA-I, and the preferred cholesterol acceptor for both SR-BI
and ABCG1 is mature αHDL. HDL levels may be increased by statins, niacin,
and fibrates. Therapy targeted to increase HDL to protect against premature
CVD involves both acute and chronic HDL therapy. Acute HDL therapy in
acute coronary syndrome patients with infusions of apoA-I Milano, native
apoA-I/phospholipids complexes, or apoA-I mimetic peptides may result in
regression of coronary atherosclerosis. Long term or chronic therapy to in-
crease HDL has been achieved with CETP inhibition which is associated with
60-65% increases in HDL cholesterol and 10% reduction in LDL- cholesterol.

Conclusions: HDL is a potentially important new therapeutic approach
to the treatment of cardiovascular disease. Future clinical trials will provide
critical information on the efficacy of these new approaches to increase HDL,
reduce cardiac events, and decrease cardiovascular disease.
References
[1] Brewer HB Jr. High-Density Lipoproteins: A new potential therapeutic

target for the prevention of cardiovascular disease. Arterioscler Thromb
Vasc Biol 24(3):387-391, 2004.

[2] Brewer HB Jr. Increasing HDL Cholesterol Levels. NEJM 350(15):1491-
1494, 2004.

Funding: National Institutes of Health; Medstar Research Institute

Tu-PL2:2 MOLECULAR AND PHARMACOLOGIC REGULATION
OF REVERSE CHOLESTEROL TRANSPORT

D.J. Rader1, X. Wang1, J. Tohyama1, H. Tanigawa1, H. Collins2,
M. Cuchel1 , I. Fuki1, J. Billheimer1 , G. Rothblat2 . 1University of
Pennsylvania, School of Medicine, and 2Children’s Hospital of Philadelphia,
PA, USA

Despite major advances in the cellular and molecular biology and biochem-
istry of processes such as cellular cholesterol efflux, lipase modification of
HDL, and selective uptake of HDL cholesterol, our understanding of the
integrated physiology of HDL metabolism and reverse cholesterol transport
(RCT) remains incomplete. High density lipoproteins (HDL) are believed to
protect against atherosclerosis at least in part through the promotion of reverse
cholesterol transport (RCT), a process by which cholesterol is effluxed from
peripheral tissues (such as macrophages in the arterial wall) to HDL-based
acceptors and ultimately returned to the liver for excretion in the bile and
feces. Because steady state plasma HDL cholesterol levels are not necessarily
reflective of the rate of RCT, methods for the dynamic assessment of macro-
phage cholesterol efflux and RCT in vivo are required in order to interrogate
the roles of specific genes in RCT as well as the ability of pharmacologic
interventions to promote RCT.

We developed a method to trace cholesterol transport from macrophage
to plasma, liver, bile, and feces in mice in vivo. Using genetically modified
mice, the role of specific gene products in modulating the rate of macrophage

RCT has been studied. We showed that apoA-I overexpression significantly
promotes and apoA-I deficiency significantly impairs macrophage RCT. Use
of this model has experimentally demonstrated the concept that plasma levels
of HDL-C do not always reflect the rate of macrophage RCT. For example,
hepatic expression of SR-BI is a major positive regulator of macrophage RCT
in mice, with SR-BI overexpression resulting in increased RCT despite low
levels of HDL-C, and SR-BI deficiency resulting in reduced RCT despite
high levels of HDL-C. Studies involving manipulation of LCAT and CETP
expression are ongoing. These studies demonstrate that genetic manipulation
of the RCT pathway distal to the macrophage can influence the rate of
macrophage efflux as well as of overall RCT.

We have adapted this model to the use of primary peritoneal macrophages
as well as bone marrow derived macrophages in order to study the role of
macrophage genes in macrophage efflux and RCT in vivo. Studies using
ABCA1, ABCG1, and SR-BI knockout macrophages are ongoing and should
provide insight into the roles of these cholesterol transporters in macrophage
efflux and RCT in vivo. In addition, the acute injection of acceptor particles
into genetically modified mice is used as a complementary approach to assess
cholesterol mobilization in vivo and roles of specific transporters and other
genes in this process.

Macrophage RCT is a major target for the development of new thera-
peutic interventions. We have utilized the in vivo macrophage RCT assay
to demonstrate that administration of an LXR agonist to mice substantially
promotes both the first step of macrophage cholesterol efflux as well as ulti-
mate fecal excretion of macrophage-derived cholesterol. Other pharmacologic
interventions are being actively studied.

In summary, careful dissection of the pathways of HDL metabolism and
RCT is critical to understanding the physiological mechanisms by which HDL
protects against atherosclerosis. A more complete understanding of these
processes will be essential for efficient exploitation of the pharmacologic
regulation of HDL metabolism and RCT for therapeutic purposes in inhibiting
and regressing atherosclerosis.
References
[1] Zhang Y, Da Silva JR, Reilly M, Billheimer JT, Rothblat GH, Rader

DJ. Hepatic expression of scavenger receptor class B type I (SR-BI) is a
positive regulator of macrophage reverse cholesterol transport in vivo. J
Clin Invest 115:2870-4; 2005.

[2] Naik SU, Wang X, Da Silva JS, Jaye M, Macphee CH, Reilly MP, Bill-
heimer, JT, Rothblat GH, Rader DJ. Pharmacological activation of liver
X receptors promotes reverse cholesterol transport in vivo. Circulation
113:90-97; 2006

Funding: Grants from NHLBI (HL55323, HL22633, HL62250, HL59407)
and NCRR (M01 RR00040), a Burroughs Wellcome Fund Clinical Scientist
Award in Translational Research, a Doris Duke Charitable Foundation Distin-
guished Clinical Scientist Award, and an Alternative Drug Discovery Initiative
from GlaxoSmithKline.

Tu-PL2:3 QUEST FOR GENES PREDISPOSING TO
ATHEROTHROMBOSIS

A. Hamsten. Atherosclerosis Research Unit, Department of Medicine,
Karolinska Institutet, Stockholm, Sweden

Knowledge of the genes and biological mechanisms predisposing to coronary
artery disease (CAD) is incomplete. Many genes, each of modest effect, are
likely to be involved and the constellation of susceptibility genes for CAD
will differ between individuals. However, family and twin studies do indicate
that the total genetic component to the aetiology of CAD is substantial.
Also, currently known risk factors for CAD do not appear to account for all
the variance in risk of CAD. There is thus a distinct likelihood that novel
susceptibility genes exist that, once identified, may implicate novel disease
pathways and potential targets for preventative therapy.

So far, the candidate gene approach, as explored in case control studies,
has dominated the analyses of genetic factors in CAD. Unfortunately, this
approach is necessarily limited by current knowledge of disease pathogenesis
and cannot identify completely novel susceptibility genes. In addition, a low
prior likelihood of association leads to a high risk of false positive association
studies. Alternative strategies comprise systematic genome-wide searches for
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novel genes and genetic variants, hitherto most typically performed in affected
sibling pairs (ASPs). Studies based on non-parametric linkage analysis in
ASPs have shown some success in CAD, but they suffer from a fairly low
power, and until recently the loci implicated have not been replicated. A
second alternative strategy is the use of quantitative trait locus (QTL) map-
ping in rodent strains to identify new potential susceptibility genes that are
subsequently verified in human clinical cohorts.

The PROCARDIS programme, a genome-wide strategy to identify sus-
ceptibility loci in precocious CAD, was initiated in October 1998 as a
collaboration between the universities of Oxford and Münster, the Karolinska
Institute, the Mario Negri Institute, Oxagen (a biotechnology company), and
AstraZeneca (the pharmaceutical company). To date, the PROCARDIS con-
sortium has assembled a uniquely large and carefully phenotyped collection
of subjects with early CAD: >2600 ASPs; >1300 nuclear families (parent-
offspring ‘trios’); > 5000 genetically enriched cases; and >5000 matched
controls free from CAD. Extensive clinical and biochemical intermediate
phenotype data are available since study subjects have been examined in
dedicated clinics. The largest ever genome-wide linkage screen in CAD (an
initial 440 microsatellite marker screen with subsequent microsatellite fine-
mapping of 10% of the genome at 2-5cM) has now been completed in the ASP
collection. It identified a novel CAD locus, which was subsequently replicated.
In parallel, the first large-scale transmission-based tests of association in CAD
conducted in trio families provided validation of lymphotoxin-alpha as a CAD
susceptibility gene, as well as proof-of-principle that this latter approach is
useful in complex disorders [1].

In the past several years, evidence has been obtained that the comple-
mentary strategy of QTL mapping in rodent strains to identify new potential
susceptibility genes for human CAD is viable. Based on extensive QTL
mapping in inbred mouse strains by Paigen and colleagues, TNFSF4, en-
coding OX40 ligand, was positionally identified as a gene that influences
atherosclerosis susceptibility in both mouse and man [2]. Similarly, the first
example of a gene (the MHC II transactivator) with an effect on both classical
autoimmune disorders (rheumatoid arthritis and multiple sclerosis) and CAD
was identified based on fine mapping of a rat QTL regulating MHC class II
expression on microglia [3].

The advent of technology enabling microarray-based high-density, genome-
wide SNP genotyping is shortly expected to allow identification of novel
susceptibility genes for complex traits using the more powerful association
study design.
References
[1] PROCARDIS Consortium. Eur J Hum Genet. 2004;9:770-774.
[2] Wang X et al. Nature Genet. 2005;37:365-372.
[3] Swanberg M et al. Nature Genet. 2005;37:486-494.
Funding: The European Commission, the Swedish Research Council, the
Swedish Heart-Lung Foundation, the Torsten and Ragnar Söderberg Founda-
tion, AFA Insurance and AstraZeneca Ltd.

Tu-PL2:4 GENETIC PROTECTION FROM CORONARY
ATHEROSCLEROSIS: FROM GENES TO PUBLIC
HEALTH

J.C. Cohen1, I. Kotowski1, A. Pertsemlidis, E. Boerwinkle2 , T.H. Mosley3,
H.H. Hobbs1,4. 1McDermott Center for Human Growth and Development,
UT Southwestern Medical Center, Dallas, TX, 75390, USA; 2Human Genetics
Center and Institute of Molecular Medicine, University of Texas Health
Science Center, Houston, TX; 3Department of Medicine, University of
Mississippi Medical Center, Jackson, MS; 4Howard Hughes Medical Institute
at the University of Texas Southwestern Medical Center

Objective: The incidence of coronary artery disease is related directly to
the plasma level of low density lipoprotein-cholesterol (LDL-C). Genetic
differences between individuals contribute significantly to the variation of
LDL-C levels in the population. A major determinant of circulating levels of
LDL is the activity of the LDL receptor (LDLR) in the liver. The amount
of hepatic LDLR is determined both by the transcriptional regulation of
the LDLR gene and by degradation of the LDLR protein by the proprotein
convertase subtilisin/kexin type 9 serine protease (PCSK9). Selected missense
mutations in PCSK9 cause autosomal dominant hypercholesterolemia [1],
whereas nonsense mutations in the same gene are associated with low plasma
levels of low density lipoprotein cholesterol (LDL-C) [2]. We used DNA
sequencing and chip-based oligonucleotide hybridization to determine if other
sequence variations in PCSK9 contribute to differences in LDL-C levels.

Methods: The coding regions of PCSK9 were sequenced in the blacks
and whites from the Dallas Heart Study (n=3,543) with the lowest (<5th
percentile) and highest (>95th percentile) plasma levels of LDL-C. Sequence

variants identified were assayed in the entire Dallas Heart Study popula-
tion.

Results: Three of the 17 missense variants identified (R46L, L253F, and
A443T) were significantly and reproducibly associated with lower plasma
levels of LDL-C (3.5% to 30% decrease). Neither these variants nor two
nonsense mutations (Y142X and C679X) were associated with increased
hepatic triglyceride content, which is consistent with the major effect of loss
of PCSK9 function being accelerated LDL clearance rather than reduced
lipoprotein production. Association studies with 93 noncoding SNPs at the
PCSK9 locus identified 3 SNPs associated with modest differences in plasma
LDL-C levels.

Conclusions: A spectrum of sequence variations ranging in frequency
(from 0.2% to 34%) and magnitude of effect (from a 3% increase to a
49% decrease) contribute to inter-individual differences in LDL-C levels.
These findings reveal that PCSK9 activity is a major determinant of plasma
levels of LDL-C in humans and make it an attractive therapeutic target for
LDL-lowering. Studies are ongoing to use the sequence variations identified
in this study to determine if life-long reduction in plasma levels of LDL-C
reduce risk of coronary artery disease.
References
[1] Abifadel M, Varret M, Rabes JP, Allard D et al., Mutations in PCSK9

cause autosomal dominant hypercholesterolemia (2003) Nat Genet 34:
154-156.

[2] Cohen J, Pertsemlidis A, Kotowski IK, Graham R, Garcia CK, Hobbs HH,
Low LDL cholesterol in individuals of African descent resulting from
frequent nonsense mutations in PCSK9. (2005) Nat Genet. 37: 161-5.

Funding: This work was supported by grants from the Donald W. Reynolds
Foundation, The LeDucq Foundation, The Perot Family Fund, a Veterans
Affairs Merit Research Grant, and the National Institutes of Health.
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Tu-ML4 ENDOTHELIAL DYSFUNCTION AND
ATHEROSCLEROSIS: MECHANISMS AND

THERAPEUTICAL INTERVENTION

Tu-ML4:1 ENDOTHELIAL DYSFUNCTION AND
ATHEROSCLEROSIS: MECHANISMS AND
THERAPEUTICAL INTERVENTION

S. Taddei. Department of Internal medicine, University of Pisa, Pisa, Italy

Atherosclerosis is a chronic progressive vascular disorder that manifests clin-
ically as a coronary artery disease and cerebrovascular disease, both leading
causes of mortality and morbidity in the developed world. An early event in
the atherosclerosis disease process is endothelial dysfunction, which promotes
a constellation of processes that contribute to plaque development, including
vasoconstriction, thrombosis, inflammation, oxidation and proliferation. In
the healthy endothelium, nitric oxide (NO) protects the vessel wall not only
by inducing vasodilation, but also through various anti-inflammatory benefits
including scavenging of superoxide, inhibition of platelet aggregation, reduced
hyperadhesiveness of leukocytes and interference with platelet aggregation.
Hypertension and high plasma cholesterol are major risk factors for the
development of atherosclerosis. Both conditions are causally associated with
endothelial dysfunction which results in reduced NO availability and increased
vessel wall permeability to atherogenic lipids and inflammatory cells such
as monocyte and T lymphocytes. Consequently, the cascade of events lead-
ing to the formation of atherosclerotic plaques includes the penetration of
damaged vessel walls by monocytes/macrophages and their development into
cholesterol-rich foam cells, mediated by oxidised LDL, and the proliferation
of vascular smooth muscle cells and their migration towards the vascular
lumen.

Calcium antagonists, expecially of the dihydropyridine type, are together
with statins the most powerful compounds to interfere with the cascade of
events leading to the development of atherosclerosis, effects mainly mediated
by the strong antioxidant activity which characterizes calcium antagonists.
Thus dihydropyridine calcium antagonists can reverse endothelial dysfunction
by restoring NO activity and therefore reduce vascular tone and vasospam in
coronary arteries, inhibit smooth muscle cell proliferation within the intima,
inhibit smooth muscle cell migration from the media to the intima, inhibit lipid
peroxidation, reduce ischemia-induced endothelial permeability. These effects
are clinically relevant, since a large body of evidence indicates that calcium
antagonists can prevent the development of atherosclerosis in the coronary
and carotid arteries and are effective in reducing cardiovascular events.
New generation dihydropyridine calcium antagonists, including lacidipine
and lercanidipine with molecular peculiar characteristics which make these
compounds highly effective. Thus the lipophilic nature of lacidipine and
lercanidipine is the highest among the other dihydropyridines, resulting in
the accumulation of the compound in membrane lipid bilayers from which
they can exert a potent and constant antioxidant effect, greater than that of
other dihydropyridine calcium antagonists. By this peculiar mechanism, these
drugs can exert several antiatherosclerotic effects, including the reversing of
endothelial dysfunction, the restoration of NO availability, the prevention of
oxidative stress, the inhibition of LDL-cholesterol oxidation, the inhibition
of the replication and migration of arterial myocites. Consequently, these
calcium antagonists show a potent activity in preventing atherosclerotic le-
sions in animal models of atherosclerosis and humans. Thus, since endothelial
dysfunction is a mechanism promoting atherosclerosis, it is conceivable that
a correct approach to prevent atherosclerotic cardiovascular disease must
include the endothelium as a target of the treatment.

Tu-ML5 CARDIOVASCULAR CONSEQUENCES OF
CYCLOOXYGENASE INHIBITION; PHARMACOLOGICAL

TARGETS BEYOND COX-2

Tu-ML5:1 CARDIOVASCULAR CONSEQUENCES OF
CYCLOOXYGENASE INHIBITION;
PHARMACOLOGICAL TARGETS BEYOND COX-2

G.A. FitzGerald. The Institute for Translational Medicine and Therapeutics,
University of Pennsylvania, Philadelphia, PA, USA

Objectives: To determine the mechanistic basis for the cardiovascular hazard
of specific inhibitors of COX-2.

Methods: Mice lacking COX-1 and COX-2 were compared with those in
which (i) COX-1 was knocked down (KD), simulating the effect of low dose
aspirin, (ii) COX-2 was mutated, resulting in loss only of the cyclooxygease
function, mimicking a selective COX-2 inhibitor, (iii) mice lacking the prosta-
cyclin receptor (IP) and (iv) mice in which the microsomal PGE synthase
(mPGES)-1 enzyme was deleted [1].

Results: Deletion, disruption or inhibition of COX-2 with celecoxib or
DFU suppressed prostacyclin (PGI2)metabolite (PGIM) excretion, augmented
the response to thrombogenic stimuli and elevated blood pressure. KD of
COX-1 attenuated these effects of COX-2 inhibitors. The effects of COX-2
inhibition was intermediate between those in IP -/- and +/- mice. mPGES-1
deletion, by contrast, failed to elevate blood pressure or modulate the re-
sponse to thrombogenesis and increased PGIM coincident with suppression of
PGEM; TxM was unaltered. A similar pattern was noticed in LDLR knockout
(KO) mice in which mPGES-1 was deleted. Both COX-2 and mPGES-1
expression is increased in evolving atherosclerotic plaque and deletion of
mPGES-1 retards atherogenesis, markedly depleting lesional macrophages.
PGIM excretion is progressively increased in mPGES-1/LDLR double KO
mice.

Conclusions: The impact of COX-2 inhibitors on blood pressure and
susceptibility to thrombosis in vivo is explicable in terms of suppression
of COX-2 dependent PGI2 [2]. These effects would be attenuated, but not
abolished by low dose aspirin. mPGES-1 deletion results in a substrate
rediversion which augments PGI2 formation, which may limit the risk of
cardiovascular hazard and contribute to a favorable impact on atherogenesis.
As mPGES-1 deletion is similarly effective as NSAIDs in models of arthritis
and inflammation in mice [3], selective inhibitors of this enzyme may prove to
be a useful alternative to inhibitors of COX-2.
References
[1] Cheng, Y., Wang, M., Yu, Y., Lawson, J., Funk, C. and FitzGerald, G.A.

Cyclooxygenases, mPGES-1 and cardiovascular function. J. Clin. Invest.
(in press) 2006.

[2] Grosser T, Fries S. and FitzGerald GA Biological basis for the cardio-
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[3] Trebino CE, Stock JL, Gibbons CP et al Impaired inflammatory and pain
responses in mice lacking an inducible prostaglandin E synthase. Proc
Natl Acad Sci 100(15):9044-9,2003.

Funding: Supported by grants from the NIH (HL 62250 and 70128) and
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Tu-W16:1 HDL AND THE INHIBITION OF INFLAMMATION IN
VIVO

K.-A. Rye, R. Puranik, E. Nobecourt, S. Bao, S.J. Nicholls, P.J. Barter. Lipid
Research Group, The Heart Research Institute, Sydney, Australia

Objective: In vitro studies have established that high density lipoproteins
(HDL) from human plasma, as well as discoidal reconstituted HDL (rHDL)
that contain apolipoprotein (apo) A-I, inhibit the cytokine-induced expres-
sion of vascular cell adhesion molecule-1 (VCAM-1), intercellular adhesion
molecule-1 (ICAM-1) and E-selectin in cultured human umbilical vein en-
dothelial cells [1]. More recently, we have shown that three serial infusions of
discoidal rHDL or lipid-free apoA-I administered prior to, at the time of and
following an inflammatory stimulus inhibit acute inflammation in vivo [2].
The objectives of the present in vivo studies are to determine (i) if a single, low
dose infusion of lipid-free apoA-I or discoidal rHDL inhibits inflammation
when administered prior to or at the time of the inflammatory stimulus, (ii) if a
single dose of lipid-free apoA-I inhibits inflammation when administered after
the inflammatory stimulus and (iii) if non-enzymatic glycation of apoA-I, as
occurs in diabetic subjects, affects the anti-inflammatory properties of HDL.

Methods: Lipid-free apoA-I was isolated from human plasma by standard
techniques. Discoidal rHDL containing phosphatidylcholine and apoA-I were
prepared by the cholate dialysis method. Lipid-free apoA-I and the apoA-I
in the discoidal rHDL were non-enzymatically glycated by incubation with
methylglyoxal. Non-occlusive, silastic collars were inserted around the carotid
arteries of normocholesterolemic New Zealand White rabbits. The animals
received a single infusion of either saline, lipid-free apoA-I, or discoidal
rHDL either 24 prior to, at the time of, or at 3 or 9 h after collar insertion.
Other animals received glycated lipid-free apoA-I or discoidal rHDL that
contained glycated apoA-I 24 prior to collar insertion. The animals were
sacrificed 24 h after collar insertion and the carotid arteries were removed
for analysis. Neutrophil recruitment into the intima-media and endothelial
expression of vascular cell adhesion molecule-1 (VCAM-1), and intercellular
adhesion molecule-1 (ICAM-1) were quanititated by immunohistochemistry.

Results: Insertion of a periarterial collar induced substantial endothelial
expression of VCAM-1 and ICAM-1, as well as extensive infiltration of neu-
trophils into the artery wall of the saline-infused animals. When the animals
received a single infusion of either lipid-free apoA-I or discoidal rHDL, at a
dose of 8 mg apoA-I/kg either 24 h prior to or at the time of collar insertion,
infiltration of neutrophils into the artery wall and endothelial expression of
VCAM-1 and ICAM-1 decreased to baseline levels. Neutrophil infiltration
into the artery wall and endothelial expression of VCAM-1, but not ICAM-1
was still inhibited effectively when the animals were infused with lipid-free
apoA-I at doses as low as 2 mg/kg. Comparable results were obtained when
lipid-free was infused into the animals 3 h after collar insertion. Infusion of
lipid-free apoA-I 9 h after collar insertion inhibited infiltration of neutrophils
into the artery wall and endothelial expression of VCAM-1, but not ICAM-1.
When the animals were infused with non-enzymatically glycated lipid-free
apoA-I, or with discoidal rHDL in which the apoA-I was non-enzymatically
glycated, the inhibition of neutrophil infiltration into the artery wall and
adhesion molecule expression were both markedly attenuated.

Conclusions: A single infusion of lipid-free or lipid–associated apoA-I
inhibits acute inflammation in rabbit carotid arteries, even when administered
after an inflammatory stimulus. Glycated apoA-I, in either the lipid-free
form, or as a constituent of discoidal rHDL inhibits inflammation much less
effectively than unmodified apoA-I.
References
[1] Cockerill, G.W., Rye, K.-A., Gamble, J.R., Vadas, M.A. and Barter, P.J.

Arteriosclerosis, Thrombosis and Vascular Biology, 15: 1987-1994 (1995)
[2] Nicholls, S.J., Dusting, G.J., Cutri, B., Bao, S., Drummond, G.R., Rye,

K.-A., and Barter, P.J. Circulation. 111:1543-1550 (2005)
Funding: The National Health and Medical Research Council of Australia.

Tu-W16:2 CHOLESTERYL ESTER TRANSFER PROTEIN (CETP)
PRODUCTION BY MACROPHAGES PROMOTES
ATHEROSCLEROTIC LESION DEVELOPMENT

M. Van Eck1, D. Ye1, R.B. Hildebrand1 , J.K. Kruijt1 , M. Jauhianen2 ,
T.J.C. Van Berkel1. 1LACDR, Div. of Biopharmaceutics, Leiden, the
Netherlands; 2National Public Health Institute, Helsinki, Finland

Objective: Inhibition of CETP is considered a promising new therapeutic
strategy to increase HDL cholesterol levels and reduce atherosclerosis. Abun-
dant amounts of CETP are found in macrophage-derived foam cells in the
arterial wall, but its function in atherogenesis is unknown.

Methods: In order to investigate the function of macrophage CETP in
atherosclerosis, LDL receptor knockout mice, which naturally lack CETP,
were transplanted with bone marrow from CETP transgenic mice, which
express the human CETP transgene under control of its natural promoter and
major regulatory elements. Atherosclerotic lesion formation was induced by
feeding a Western-type diet containing 0.25% cholesterol and 15% fat for 9
weeks.

Results: Macrophage CETP production induced a 1.8-fold (p<0.01) in-
crease in atherosclerotic lesion development (561±52×103 μm2 in mice with
macrophage CETP expression (n=9), as compared to 309±36×103 μm2 in
control mice (n=9)). The increase in lesion size, coincided with an increase in
VLDL/LDL cholesterol from 993±177 mg/dL to 1761±167 mg/dL (p<0.01).
Conversely, HDL cholesterol was decreased from 76±7 mg/dL to 53±7
mg/dL (p<0.05). Furthermore, the relative amount of the cholesterol-poor
prebeta-HDL subclass was 3-fold (p<0.0001) increased. The cholesterol re-
distribution was a direct effect of the substantial serum CETP activity levels
(38±3 nmol/mL/h) induced by macrophage CETP production.

Conclusions: Macrophage CETP is an important contributor to plasma
CETP activity and promotes the development of atherosclerotic lesions.
Funding: This study was supported by the Netherlands Heart Foundation
(2001T041).

Tu-W16:3 NORMAL ENDOTHELIAL FUNCTION IN CARRIERS
OF THE APOLIPOPROTEIN A-IMILANO MUTANT
DESPITE LOW HDL-CHOLESTEROL LEVELS

M. Gomaraschi, D. Baldassarre, M. Amato, S. Eligini, C.R. Sirtori,
G. Franceschini, L. Calabresi. Center E. Grossi Paoletti, Department of
Pharmacological Sciences, University of Milano, Milano, Italy

Objective: Carriers of apolipoprotein A-IMilano (A-IM), the R173C mu-
tant of apoA-I, are protected against cardiovascular diseases despite very
low HDL-cholesterol (HDL-C) levels and hypertriglyceridemia. Aim of the
present study was to investigate the endothelial function of A-IM carriers,
since low HDL-C levels have been associated with features of endothelial
dysfunction.

Methods and Results: Plasma concentrations of soluble cell adhesion
molecules (sCAMs), and forearm arterial compliance during reactive hyper-
emia were evaluated in 21 A-IM carriers, 21 healthy subjects with low HDL-C,
and 42 controls. Low HDL-C subjects had significantly higher plasma sCAM
levels than controls; on the contrary, no differences were detected between
A-IM carriers and controls, indicating that HDL from A-IM carriers may be
more efficient than control HDL in inhibiting endothelial CAM expression.
Thus, HDL were isolated from 6 A-IM carriers and 6 controls, and their ability
to inhibit VCAM-1 expression was tested in endothelial cells. HDL from A-IM
carriers were twice effective than control HDL in reducing TNFalpha-induced
VCAM-1 expression, and the inhibition occurred at a transcriptional level, as
demonstrated by RT-PCR. Interestingly, no differences in arterial compliance
during reactive hyperemia were detected between A-IM carriers and controls.

Conclusion: Despite very low HDL-C levels, A-IM carriers do not display
features of endothelial dysfunction, such as the increase of circulating sCAM
levels and the impairment of arterial compliance, probably because of a
superior ability of A-IM containing HDL to protect the endothelium.
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Tu-W16:4 A SINGLE INFUSION OF LIPID FREE APO A1 CAN
RESCUE VASCULAR INFLAMMATION

R. Puranik1, S. Bao1,2, E. Nobecourt1 , S.J. Nicholls1, P.J. Barter1,
D.S. Celermajer1 , K.A. Rye1. 1Heart Research Institute, Sydney, Australia;
2Department of Pathology, University of Sydney, Sydney, Australia

Objective: We investigate the impact of a single, low-dose infusion of apoA-
I, the major apolipoprotein in high density lipoproteins, on acute arterial
inflammation in vivo.

Methods: A non-occlusive, silastic collar was inserted around normo-
cholesterolemic New Zealand White rabbit carotid arteries. Each animal
received one infusion of lipid-free apoA-I or saline either 24 h before, at the
time of, or 3 or 9 h after collar insertion. The animals were sacrificed 24 h after
collar insertion. Neutrophil recruitment into the intima-media and endothelial
expression of VCAM-1 and ICAM-1 were quantitated immunohistochemi-
cally.

Results: Compared to the substantial pan-arterial inflammation in saline-
treated animals, a single infusion of apoA-I (8 mg/kg) either 24 h before, at
the time of, or 3 h after collar insertion reduced neutrophil recruitment into
the intima-media by 70-93%. VCAM-1 and ICAM-1 expression decreased by
85-95% and 67-84%, respectively. Infusion of apoA-I 9 h after collar insertion
decreased neutrophil recruitment and VCAM-1 expression by 49% and 88%,
respectively. These effects were concentration dependent, with a single apoA-I
infusion (2mg/kg) still being sufficient to inhibit inflammation.

Conclusion: A single infusion of apoA-I inhibits inflammation in carotid
arteries, even when administered several hours after an inflammatory stimu-
lus. These findings have potentially major implications for managing acute
vascular inflammation in conditions such as acute coronary syndromes and
ischemic stroke.
Funding: This work was supported by NHMRC of Australia Program Grant
222722.

Tu-W16:5 HIGH DENSITY LIPOPROTEIN ABOLISHES
ATHEROTHROMBOTIC EFFECTS OF C-REACTIVE
PROTEIN IN HUMANS

S.I. Van Leuven, R.S. Birjmohun, J.H.M. Levels, R. Bisoendial,
J.C.M. Meijers, J.J.P. Kastelein, E.S. Stroes. Academic Medical Center,
Amsterdam, the Netherlands

Objective: C-reactive protein (CRP) is not only a predictor, but also a me-
diator of cardiovascular disease, resulting in activation of inflammatory and
coagulation pathways. In view of the potent anti-inflammatory effects of high
density lipoprotein (HDL) in experimental models, we postulated that HDL
protects against the atherogenic effects of CRP.

Methods: Sixteen healthy male volunteers received an intravenous in-
fusion, containing 1.25 mg/kg recombinant human CRP (rhCRP). In eight
volunteers this was preceded by three hours by an infusion of recombinant
HDL (80 mg/kg body weight). Blood was collected at the time of infusion
and 1,4,8 and 24 hours after infusion of rhCRP for assessment of cytokine
responses.

Results: In subjects who received rhCRP mono-infusion, CRP-
concentrations rose from 1.9(0.3to8.5) to 23.9(20.5to28.1) mg/L.In subjects
who received rHDL pre-infusion, CRP-concentrations rose from 1.7(0.3to5.0)
to 26.6(21.4to32.2) mg/L. Whereas levels of IL-6 and IL-8 significantly
increased 4 hours after rhCRP infusion, cytokine levels remained unaltered in
subjects who received rHDL pre-infusion. Similarly, the 3fold increase in both
prothrombin 1+2 and D-dimer concentrations four hours after rhCRP-infusion
was virtually abolished in subjects who received rHDL. After rHDL infusion,
most rhCRP could be found within the HDL fraction indication loss of CRP
bioactivity due to rHDL binding.

Conclusion: rHDL preinfusion protects against activation of inflammatory
and coagulation pathways mediated by CRP in humans.
Funding: This study was partly supported by a educational garnt by Pfizer

Tu-W16:6 HIGH DENSITY LIPOPROTEIN CHOLESTEROL
IMPROVE LEFT VENTRICULAR FUNCTION IN
OBESE RATS VIA ACTIVATION OF AMP-ACTIVATED
PROTEIN KINASE

S. Van Linthout1, F. Spillmann1, C. Bürkner-Gartner1 , J. Lievens2,
A. Subasigüller1 , B. De Geest2, C. Tschöpe1. 1Charité, Campus Benjamin
Franklin, Department of Cardiology, University Medicine of Berlin, Berlin,
Germany; 2Center For Molecular and Vascular Biology, University of
Leuven, Leuven, Belgium

Objective: The aim of the study was to evaluate whether an increase of
HDL-C by human apolipoprotein (apo A-I) gene transfer (GT) could improve
left ventricular (LV) dysfunction in an experimental model of the metabolic
syndrome.

Methods: Therefore, intravenous GT was performed with 3 x 10e12 parti-
cles/kg of the E1E3E4-deleted vector Ad.hapoA-I, expressing human apo A-I,
or of Ad.Null, containing no expression cassette, in 9 weeks old obese ZSF1
rats. Age-matched lean ZSF1 rats injected with the same dose of Ad.Null were
used as controls. LV function was analyzed via a 2.0 F Millar-Tip catheter
under basal and methoxamine-induced stress conditions at the day of sacrifice,
120 days after GT. LV mRNA levels of adiponectin receptor (adipoR) 1 and
adipoR2 were determined by real time RT-PCR. Phosphorylated (p) and total
(tot.) 5’-AMP-activated protein kinase-alpha (AMPK) protein levels of the LV
were analyzed by Western Blot.

Results: Ad.hapoA-I GT induced sustained expression of human apo A-I
for 120 days with peak levels of 253 mg/dl at day 12 and was associated
with a 2.2-fold (p<0.005) increase of HDL-C at day 32. Whereas no dif-
ferences in LV function were found under basal conditions, LV function
was significantly improved in the Ad.hapoA-I compared to the Ad.Null
rats under methoxamine-induced stress. These findings were associated with
1.3-fold (p<0.05) and 3.0-fold (p<0.01) higher AdipoR1 and AdipoR2 LV
mRNA expression in the Ad.hapoA-I obese group compared to the Ad.Null
obese group, respectively. Moreover, Ad.hapoA-I GT increased the ratio of
p-AMPK/AMPK by 1.8-fold (p<0.0001) in obese rats.

Conclusions: In conclusion, induced HDL-C levels by human apo A-I
GT improve the energy metabolism in the obese heart via a p-AMPK-alpha-
mediated pathway, leading to an ameliorated LV function.
Funding: Increased HDL-C levels are associated with up-regulation of LV
AdipoRs, resulting in improved LV energy metabolism.

Tu-W16:7 A NEW CELL PATHWAY TO REGULATE HEPATIC
HDL ENDOCYTOSIS: INVOLVEMENT OF
ECTO-F1-ATPASE, PURINERGIC RECEPTOR P2Y13
AND RHO KINASE

C. Malaval, J. Jacquet, L.O. Martinez, C. Rolland, F. Tercé, X. Collet,
R. Barbaras. Inserm U563, Dpt LML, CHU Purpan, Toulouse, France

Cell surface receptors for high-density lipoprotein (HDL) on hepatocytes
are major partners in the regulation of cholesterol homeostasis. We recently
identified a cell surface F1-ATPase as a high-affinity receptor for HDL
apolipoprotein A-I (apoA-I) on human hepatocytes. Stimulation of this ec-
topic F1-ATPase by apoA-I triggered a low-affinity-receptor-dependent HDL
endocytosis by a mechanism strictly related to the generation of ADP. Using
both pharmacological approach and small interference RNA, we identified
P2Y13 as the main partner in hepatic HDL endocytosis, in cultured cells as
well as in situ perfused mouse livers model. We also found a new action of the
antithrombotic agent AR-C69931MX as a strong activator of P2Y13-mediated
HDL endocytosis.

The P2Y13 dependant-signalling pathway shows the involvement of the
Rho kinase (ROCK). Indeed, two ROCK pharmacological specific inhibitors,
Y27632 and H1152, decrease the HDL endocytosis, after stimulation by ADP,
apoA-I or AR-C69931MX. It is noteworthy, that the small GTPase RhoA,
the most characterized ROCK activator, has no effect on this pathway. Thus,
ROCK seems to act downstream P2Y13 by an unknown activation pathway.
Interestingly, arachidonic acid, known as a strong ROCK activator, is able
to increase HDL endocytosis, strongly suggesting that a phospholipase A2
pathway could be implicated in this pathway.

Our current works describe a new human hepatocyte pathway allowing
HDL endocytosis with an atypical involvement of ROCK. These results
open new insights to define new potential targets able to modulate reverse
cholesterol transport.
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Tu-W16:8 A STRUCTURAL MODEL FOR APOLIPOPROTEIN A-I
MILANO (A-IM) IN ITS HETERODIMERIC FORM
WITH APOLIPOPROTEIN A-II (A-II)

A. Guerini Rocco1, L. Mollica2, E. Gianazza1 , L. Calabresi3 , C.R. Sirtori1,3 ,
I. Eberini1. 1Gruppo di Studio per la Proteomica E la Struttura Delle
Proteine, Università Degli Studi di Milano, Milano, Italy; 2Dulbecco Telethon
Institute, Milano, Italy; 3Centro E. Grossi Paoletti, Università Degli Studi di
Milano, Milano, Italy

Objective: In the present study, we propose a structure for the A-IM–A-II
heterodimer in a s-HDL containing L-alpha-palmitoyloleoyl phosphatidyl-
choline (POPC). Our structural results were validated by limited proteolysis
experiments carried out on HDL from A-IM carriers in comparison with wild
type A-I.

Methods: We applied bioinformatics/computational tools and procedures,
such as molecular docking, molecular and essential dynamics, starting from
published crystal structures for apoA-I and apoA-II, to obtain a model for the
A-IM–A-II molecule.

Results: Structural and energetic analyses onto the simulated system
showed that the molecular dynamicis produced a stabilized s-HDL. The
essential dynamic analysis showed a deviation from the starting belt structure,
suggesting that the A-IM–A-II arrangement is possibly different from the
most credited models for both apoA-I and apoA-IM. A reduction in secondary
structure content associated with high RMSF values is in agreement with
the high sensitivity of A-IM–A-II to proteases, as demonstrated by limited
digestion experiments.

Conclusions: The molecular dynamics of this supramolecular complex can
be of practical value in order to obtain data on the structural and dynamic
properties of the antiatherogenic mutant protein A-IM in a lipidic environment,
an essential preliminary step in the understanding of its biological activity.

Fundings: FIRB 2003 - Il riconoscimento molecolare nelle interazioni
proteina-ligando, proteina-proteina e proteina superficie: sviluppo di approcci
sperimentali e computazionali integrati per lo studio di sistemi di interesse
farmaceutico.

Tu-W17 METABOLIC SYNDROME (2nd PART)

Tu-W17:1 METABOLIC SYNDROME IN NON-DIABETIC
EUROPEANS: RELATION TO CARDIOVASCULAR
MORTALITY

K. Pyörälä1, Q. Qiao2,3, W.G. Gao2,3, B. Balkau4, K. Borch-Johnsen5 ,
K.G.M.M. Alberti6 , J. Tuomilehto2,3 , for the DECODE Study Group.
1Department of Medicine, University of Kuopio, Finland; 2Department of
Public Health, University of Helsinki, Finland; 3Diabetes and Genetic
Epidemiology Unit, National Public Health Institute, Helsinki, Finland;
4INSERM U258.IFR69, Paris, France; 5Steno Diabetes Center, Gentofte,
Denmark; 6Department of Medicine and Public Health, University of
Newcastle, Newcastle, UK

Objectives: To examine the prevalence of metabolic syndrome (MetS) and its
relation to cardiovascular mortality in non-diabetic Europeans using four dif-
ferent definitions for MetS: a modified WHO definition (fasting plasma insulin
in the top quartile as a proxy for insulin resistance) [1], the original National
Cholesterol Education Program (NCEP) Adult Treatment Panel-III definition,
a revised NECP definition (fasting plasma glucose cut-off lowered to ≥ 5.6
mmol/l) [2], and the International Diabetes Federation (IDF) definition [3].

Methods: The study population comprised 9,368 subjects (4,277 men,
5,091 women) from seven DECODE (Diabetes Epidemiology Collaborative
analysis Of Diagnostic criteria for Europe) study centres (FINRISK, Finland;
MONICA, Northern Sweden; MONICA, Poland; Hoorn, the Netherlands;
Newcastle, UK; Ely, UK; Cremona, Italy;). Their age range was 30 – 89 years
and the range of maximum follow-up time in individual cohorts was 6.6 – 16.0
years. Completeness of follow-up with regard to cause-specific mortality was
99.4%. The Cox proportional hazards model, adjusted for age, study cohort,
cholesterol and smoking, was used to asses the relation of MetS with the four
definitions to the risk of cardiovascular death.

Results: The overall prevalence of MetS was in men with the modified
WHO definition 24.9%, with the original NCEP definition 23.4%, with the
revised NCEP definition 30.1%, and with the IDF definition 34.0%. In women
the overall prevalence was 18.2%, 21.1%, 26.4%, and 32.2%, respectively. In
the age group 30 – 39 years, the prevalence of MetS with these definitions was
in men 8.2%, 10.4%, 15.0%, and 12.9%, and in women 7.1%, 7.8%, 9.5%,
and 10.5%, respectively. In men the maximum prevalence of MetS with all

definitions was reached in the age group 60 – 69 years and was then 28.9%,
23.4%, 30.1%, and 34.0%, but in women the prevalence increased until the age
group ≥ 70 years and was then 33.4%, 33.4%, 41.3% and 47.8%, respectively.
There was a considerable discrepancy between the different definitions in
the classification of people according to the presence or absence of MetS.
Comparison of the WHO, original NCEP and IDF definitions showed that
of those men who had MetS by any of these definitions only 29.7% met
the criteria of all the three definitions. Similarly, of those women who had
MetS by any of these definitions, only 34.9% met the criteria of all the
three. In a comparison of the WHO, revised NCEP and IDF definitions, the
corresponding proportions were 32.9% and 38.4%.

During the follow-up 470 men and 290 women died. The cause of death
was cardiovascular disease in 176 men and in 65 women. The hazard ratios
(95% confidence intervals) of cardiovascular death according to the presence
vs. absence of MetS were in men for WHO 2.14 (1.58-2.91), for NCEP 1.69
(1.23-2.32), for NCEP revised 1.62 (1.19-2.19), and for IDF 1.54 (1.14-2.10),
and in women for WHO 1.48 (0.87-2.53), for NCEP 1.29 (0.76-2.17), for
NCEP revised 0.98 (0.59-1.64) and for IDF 1.29 (0.78-2.12).

Conclusions: The prevalence of MetS with all the four different definitions
was high among non-diabetic Europeans, highest with the revised NCEP and
IDF definitions, and there was a considerable discrepancy between the defini-
tions in the classification of subjects into those with and without MetS. The
presence of MetS determined with any of the four definitions was associated
with a significant increase in the risk of cardiovascular death in non-diabetic
men but not in non-diabetic women.
References
[1] The DECODE Study Group. Comparison of three different definitions for

the metabolic syndrome in non-diabetic subjects. Br J Diabetes Vasc Dis
2005;5:161-8.

[2] Grundy SM, Brewer HB, Jr., Cleeman JI, Smith, SC, Jr., Lenfant C.
Definition of metabolic syndrome. Report of the National Heart, Lung,
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issues related to the definition. Circulation 2004;109:433-8.
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2004.

Tu-W17:2 METABOLIC SYNDROME AS A CORONARY RISK
FACTOR IN A POPULATION WITH LOW
CHOLESTEROL LEVELS

V. Sansoy. Institute of Cardiology, University of Istanbul, Istanbul, Turkey

Turkish adults, having essentially low levels of total or LDL-C, are a suitable
substrate to investigate the prevalence of MS and its significance on coronary
heart disease (CHD) risk particularly in view of a coexisting high prevalence
of low HDL-C and metabolic syndrome (MS).

The Turkish population possesses a high prevalence of hypertension (46%
of adults aged 30 or over) and a risk factor profile that varies from that of
Western populations inasmuch as the relative role of atherogenic lipoprotein
phenotype is more pronounced.

The prevalence and the excess CHD risk of the metabolic syndrome and
its components were investigated in the Turkish Adult Risk Factor Study
in both a prospective and a cross-sectional manner. In a population sample,
representative of Turkish adults who have low levels of high- and low-density
lipoprotein-cholesterol (HDL-C and LDL-C), MS was identified in conformity
with the definition used in the recent NCEP guidelines. Criteria of the five
parameters at the last examination were met in following percentages of men
and women, respectively: low HDL-C levels, 92 and 92; hypertension, 88 and
89; hypertriglyceridemia, 77 and 59; obesity, 57 and 91; glucose intolerance
(including diabetes mellitus), 16.8 and 16.6.

Prospective analysis was based on 2398 men and women (mean age
at baseline 49±13 years) who had a baseline examination in 1997/98 and
were followed-up for a mean of 3 years. CHD was diagnosed based on
clinical findings and Minnesota coding of resting electrocardiograms. Fatal
and nonfatal CHD developed in 126 subjects. 27% of men and 38.6% of
women were found to have MS at baseline examination. When adjusted for
age, MS was an independent predictor of subsequent overall fatal and nonfatal
CHD in both genders, displaying an RR of 1.71. At the final cross-sectional
evaluation, coronary risk associated with MS in men was primarily accounted
for by standard MS components (largely inherent in glucose intolerance,
hypertension and in a surrogate of small, dense LDL particles), in addition to
a minor independent contribution by C-reactive protein (CRP). In women with
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MS, a substantial residual coronary risk remained after controlling for five
components, which was partly accounted for by levels of LDL-C and CRP. It
was estimated that MS was the culprit in just over half the cases of CHD in
Turkey.

Metabolic Syndrome was the major determinant of CHD risk in a popula-
tion having generally low levels of HDL-C and LDL-C in middle-aged and
elderly adults, extending to three out of every eight adults, and imposing an
overall excess CHD risk of approximately 70%. In contrast to men, a substan-
tial residual coronary risk is retained in Turkish women after controlling for
five MS components.

Tu-W17:3 CAROTID ATHEROSCLEROSIS AND THE
METABOLIC SYNDROME: A COMPARISON OF
NCEP-ATPIII, IDF AND AHA/NHLBI DEFINITIONS

M. Skilton1,3, P. Moulin2,3 , A. Serusclat2 , P. Nony2, F. Bonnet1,3 . 1Centre
For Research In Human Nutrition, Lyon, France; 2Cardiovascular Hospital
Louis Pradel, Lyon, France; 3Inserm U449, Lyon, France

The metabolic syndrome (MetS) is associated with increased risk of cardiovas-
cular disease. However, the clinical definition of MetS remains controversial.
We examined the association between carotid atherosclerosis and MetS using
the NCEP-ATPIII, International Diabetes Federation (IDF) and American
Heart Association/National Heart, Lung, and Blood Institute (AHA/NHLBI)
definitions in 1782 subjects at risk of cardiovascular disease.

Irrespective of definition, carotid intima-media thickness was significantly
increased in men and women diagnosed with MetS. This relationship persists
in hypercholesterolemic males, independent of LDL cholesterol. Regression
analyses, after adjusting for traditional risk factors, indicate that in males the
AHA/NHLBI definition is the strongest predictor of carotid atherosclerosis
(IMT>median: NCEP-ATPIII odds ratio(OR)=1.39, p=0.01, IDF OR=1.33,
p=0.04, AHA/NHLBI OR=1.48, p=0.005; plaques: NCEP-ATPIII OR=1.33,
p=0.04, IDF OR=1.05, p=0.74, AHA/NHLBI OR=1.42, p=0.02). In contrast,
the IDF definition was more closely associated with carotid atherosclero-
sis in female subjects (IMT>median: NCEP-ATPIII OR=1.11, p=0.51, IDF
OR=1.49, p=0.02, AHA/NHLBI OR=1.17, p=0.36; plaques: NCEP-ATPIII
OR=1.28, p=0.19, IDF OR=1.41, p=0.08, AHA/NHLBI OR=1.24, p=0.28).

These results indicate that the best MetS definition for identifying subjects
with increased carotid atherosclerosis differs between males and females.
Furthermore in hypercholesterolemic males MetS is independently associated
with increased atherosclerosis. These results support screening for MetS
among people at risk of CVD.

Tu-W17:4 THE METABOLIC SYNDROME AS NEWLY DEFINED
BY THE IDF:CONCORDANCE WITH ESTABLISHED
DEFINITIONS AND USEFULNESS TO ESTIMATE CVD
RISK

A. Sandhofer1, B. Iglseder2, B. Paulweber3, C. Ebenbichler1 , J.R. Patsch1.
1Clinical Division of General Internal Medicine, Department of Internal
Medicine, Innsbruck Medical University, Innsbruck, Austria; 2Department of
Neurology, Paracelsus Private Medical University, Salzburg, Austria; 3First
Department of Internal Medicine, St. Johann Spital, Paracelsus Private
Medical University, Salzburg, Austria

Objectives: The International Diabetes Federation (IDF) published a new
definition of the metabolic syndrome (MetS). For this definition we com-
pared frequency, concordance, clinical and laboratory stigmata and carotid
atherosclerosis with those of the established definitions by NCEP and WHO.

Methods: 1457 subjects (922 m, 535 f) from the Salzburg Atherosclerosis
Prevention Program in Subjects with High Risk (SAPHIR), free of clinical
atherosclerosis, were included in this study. To estimate insulin sensitivity two
methods, i.e. HOMA-IR and the short insulin tolerance test were employed.
Carotid intima media thickness (IMT) and plaque extent were quantified for
all subjects using high resolution ultrasound.

Results: Prevalence of the MetS was 18.5% for males and 15.9% for
females for the WHO definition, 20.7% and 17.0%, respectively for NCEP
and 24.1% and 20.4%, respectively for IDF. Concordance was lower between
the definitions of WHO and IDF (< 50%) than between NCEP and IDF (>
68%). Compared to subjects identified by NCEP definition, subjects identified
in excess by IDF (3% - 7%) showed less insulin resistance and lower IMT and
plaque extent indistinguishable from MetS free subjects.

Conclusions: Our data suggest that the IDF definition includes subjects as
MetS sufferers above these detected by NCEP or WHO, who exhibit consider-
ably less insulin resistance and carotid atherosclerosis blurring the distinction

between health and disease. Hence further prospective studies evaluating the
usefulness of the IDF definition are clearly needed.
Funding: Salzburger Forschungsgesellschaft to B. Paulweber.

Tu-W17:5 A PROSPECTIVE STUDY ON THE PREVALENCE OF
METABOLIC SYNDROME AMONG HEALTHY
FRENCH FAMILIES.THE IMPORTANCE OF PLASMA
CONCENTRATION OF TNF-A IN ADDITION TO ITS
GENETIC POLYMORPHISM

S. Visvikis-Siest, S. Maumus. Université Henri Poincaré Nancy 1 - Inserm
U525 Group 4, Nancy, France

Objective: Metabolic syndrome (MS) is a cluster of synergistically interacting
cardiovascular risk factors. In this study, we aimed to estimate the prevalence
of MS within presumably healthy French families of the STANISLAS cohort,
and to observe biological parameters involved in cardiovascular disease among
the offspring of MS subjects.

Methods: 371 apparently healthy families (1366 individuals) were exam-
ined at two visits with a five-years interval (t0 and t+5). The prevalence of MS
was assessed among parents following the ATP-III definition.

Results: The crude prevalence of MS was 5.9% in men and 2.1% in
women at t0 then rose to 7.2 and 5.4% in men and women respectively at
t+5. When applying different versions of ATP-III definition which included
either antihypertensive drugs only or all the drugs involved in MS, the three
parameters that remained significant whatever the definition were TNF-a,
HDL-C and an interaction between alcohol consumption and parental MS on
HDL-C concentration. Biological determinants of TNF-a concentrations in
the STANISLAS cohort are age, tobacco and BMI. A familial correlation is
observed for TNF-a concentrations only between offspring. The TNF-a -308
G/A polymorphism was associated with decreased TNF-a concentrations in
the offspring aged less than 18 years. Finally, a significant interaction between
the -308G/A TNF-a polymorphism and BMI was observed in males on TNF-a
levels.

Conclusions: MS is present in presumably healthy adults of the STANIS-
LAS cohort and increases with age. Low HDL cholesterol and TNF-a may
play an important role in the development of MS in childhood. These results
confirm the importance of HDL-C which is a major element of the ATP-III
definition. Moreover, our results enlighten the potential role of TNF-a in the
offspring of MS subjects and suggest that this cytokine could be an early
marker of the inflammatory state predisposing to MS development.

Tu-W17:6 THE HYPERTENSIVE WAIST - FIRST STEP OF THE
SCREENING OF THE METABOLIC SYNDROME

N. Hancu1,2, C. Nita2, G. Roman1,2 , L. Szentagotai3 . 1University of
Medicine and Pharmacy, Cluj Napoca, Romania; 2Clinical Center of
Diabetes, Nutrition, Metabolic Diseases, Cluj Napoca, Romania; 3General
Practice Clinic, Cluj Napoca, Romania

Objective: Metabolic Syndrome (MetS) is associated with an increased risk
of both cardiovascular disease and type 2 diabetes, so its early identification
and appropriately treatment is compulsory. A practical and simple way to do
it is to start with routine clinical parameters. Among them the large waist and
high blood pressure could define the hypertensive waist (HTW) that would be
the first step of the screening for MetS. The objective of this study was to
analyse the importance of HTW in the screening of the MetS.

Methods: From October 2002 to November 2003, we screened for MetS
2928 persons, aged 15 years or older, randomly selected from the general
population. The clinical and anthropometric data were assessed by measuring
height, weight, waist circumference and blood pressure. Plasma blood glucose,
triglycerides and total cholesterol were measured from capillary blood and
HDL cholesterol was measured using enzymatic methods. IDF 2005 criteria
for MetS have been used to interpret the results.

Results: The prevalence of large waist was 50%. High blood pressure
was found in 28.2% of the subjects. The prevalence of IFG was 48%. The
MetS was found in 36.6%. The most frequent clinical couple was HTW
(35.5%), followed by hypertriglyceridemic waist (19.1%) and dysglycemic
dyslipidemia (16.5%). Comparing the prevalence of HTW and MetS we found
a significant correlation between these 2 parameters (p<0.001).

Conclusions: Based on the frequency and easy-to-determine clinical pa-
rameters, the clinical couple HTW could be use as starting point to screen for
the MetS. This could be the first step in the screening of MetS.
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Tu-W17:7 PREVALENCE OF METABOLIC SYNDROME
ESTIMATED BY IDF CRITERIA IN A HUNGARIAN
POPULATION

A. Császár1, S. Balogh2, E. Kékes3. 1National Medical Center, Budapest,
Hungary; 2National Institue For Primary Health, Budapest, Hungary;
3International Medical Service, Budapest, Hungary

Objective: In recent years, metabolic syndrome (MS) associated positively
with cardiovascular mortality became a distinct pathological entity. Because
the prevalence of MS is high and a continuing increase is expected all attempts
to prevent or manage MS by interventions are extremely important. The new
set of definition (International Diabetes Federation) standardizes criteria for
the diagnosis of MS and facilitates its recognition.

Methods: In a large sample (n = 13,383) of out-patients visiting their
general practitioners we determined the prevalence of risk factors of MS
according to the earlier ATP III and the new IDF criteria.

Results: The age-adjusted prevalence of MS in this Hungarian population
was 6.9% by ATP III and 11.5% by IDF criteria. The most prevalent factors
were obesity (ATP III: 38.8% and IDF: 60.0%), hypertriglyceridemia (34.1%)
and hypertension (25.6%). All the risk factors except one were dominant in
men, whereas obesity was the most prevalent factor in women (ATP III: 47.4%
and IDF: 64.0%).

Conclusions: The prevalence of MS depends on applied definition. The
new IDF criteria offer possibility for focusing on importance of different
components. The real comparison of prevalence among special populations
has to be based on age-standardized data and the use of the same components.
In our study the dominance of obesity and hypertriglyceridemia appears to
be the major detrimental factors. The 11.5% general prevalence of MS in
Hungarians which means 25-30% value in middle age population needs an
urgent preventive approach with lifestyle changes.

Tu-W18 UNSTABLE PLAQUE

Tu-W18:1 NEW INSIGHTS INTO MOLECULAR MECHANISMS
OF PLAQUE INSTABILITY

P.K. Shah, L. Wang, B. Sharifi. Division of Cardiology and Atherosclerosis
Research Center, Cedars Sinai Medical Center, Los Angeles, CA, USA

Intraplaque hemorrhage is commonly observed in human atherosclerotic le-
sions and has been implicated in rapid plaque growth and possibly plaque
rupture and thrombosis. Intraplaque hemorrhage is thought to at least in part
result from rupture of neovascular channels that are seen in atherosclerotic
lesions. Experimental observations and detailed analysis of human plaques
have suggested that intraplaque hemorrhage may contribute to expansion of
lipid-core, through red cell membrane derived cholesterol and also provide
a potential avenue for recruitment of inflammatory cells into the plaque.
Both of these processes may play a role in plaque rupture. Increased plaque
vascularity has been demonstrated in atherosclerosis by various investiga-
tors over the years and recent studies have shown that in porcine models,
increased adventitial vascularity precedes plaque development in response
to high cholesterol diet. Inflammation has been linked to angiogenesis and
neovascularization through several pathways which include the release of
angiogenic growth factors (IL-8, VEGF, TNF alpha) by inflammatory cells
and perhaps through mobilization of endothelial progenitor cells. Our lab-
oratory has recently identified a novel additional mechanistic link between
inflammation and angiogeneis. We have recently identified a gene from an
arterial library, that reprograms a macrophage into a functional and blood
vessel-forming endothelial cell providing a novel pathway for transdiffer-
entiation. We have also recently demonstrated that a novel matrix protein,
Tenascin-C is expressed in murine and human atherosclerotic lesions implying
that it may modulate atherosclerosis. We have now generated Tenascin-C
and Apo E double knockout mice to examine the role of Tenascin-C gene
deletion on murine atherosclerosis. We have observed marked acceleration
of atherosclerosis in the TN-C/Apo E double knockout mice along with
a high frequency of spontaneous and extensive plaque hemorrhage; these
observations have suggested that Tenascin-C may have an athero-protective
role. Furthermore these observations have also provided us an opportunity
to evaluate the mechanisms and role of intraplaque hemorrhage in a novel
murine model of atherosclerosis.

Tu-W18:2 ARACHIDONIC ACID METABOLISM AND PLAQUE
INSTABILITY

F. Cipollone. Atherosclerosis Prevention Center and Clinical Research
Center, G. d’Annunzio University Foundation, Chieti, Italy

Inflammation plays a central role in atherosclerotic plaque disruption, the most
important mechanism leading to acute ischemic syndromes. Unstable plaques
typically contain a greater inflammatory area with respect to stable plaques,
that is mainly composed by macrophages and T-lymphocytes. Macrophages
contribute to plaque destabilization through the release of matrix metallopro-
teinases (MMPs), proteolytic enzymes capable of degrading all components
of collagenous matrix and thus weakening the cap. Two metalloproteinases,
MMP-2 and MMP-9, are highly expressed in symptomatic carotid plaques as
compared to asymptomatic lesions, suggesting that they play a crucial role in
plaque instability. MMP-2 and MMP-9 biosynthesis by macrophages is medi-
ated by prostaglandin (PG) E2, generated by the consequential action of the
inducible isoforms of Cyclooxygenase (COX-2) and PGE synthase (mPGES-
1). Consistent with the hypothesis of COX-2 and mPGES-1 contributing to
the clinical instability of plaques, our group has recently reported enhanced
MMP-9 release by macrophages in symptomatic plaques due to the increase
of PGE2 biosynthesis as a result of the induction of the functionally coupled
COX-2/mPGES-1. However, the role of COX-2 in atherothrombosis remains
substantially uncertain, because of the complex upstream and downstream
pathways affecting COX-2 expression.

Among the specific upstream transmembrane signaling pathway(s) by
which persistent stimuli (i.e. oxLDL, hyperglycemia, etc.) may influence mac-
rophage COX-2 expression, we focused our attention on RAGE (receptor for
advanced glycation end products [AGEs]) and we reported that this receptor
may up-regulate COX-2 expression in plaque macrophages and lead in turn to
induction of MMP release, through PGE2 upregulation. Furthermore, we re-
ported that COX-2 expression may be influenced by other metabolic pathways
that use arachidonic acid as a substrate. In particular, the Fatty Acid-CoA
ligase (FACL) 4 converts fatty acids to fatty acyl-CoA esters, and competes
with COX-2 for the same substrate. Recently, we found that FACL4 expression
is markedly lower in unstable than in stable plaques, suggesting that FACL4
could be a protective gene against the progression of atherosclerotic plaques
towards instability.

COX-2 is but an intermediate enzyme in arachidonic acid (AA) cascade,
and its product PGH2 is further metabolized by other isomerases to various
prostanoids. Thus, the relative abundance of a specific prostanoid is the result
of the expression and activity of its specific synthase, and the coordinated
induction of mPGES-1 and COX-2 in macrophages may lead in turn to a shift
in AA metabolism from the production of other prostanoids to the prefer-
ential synthesis of PGE2.We have recently suggested that the overexpression
of COX-2 and mPGES-1 in the face of low levels of lypocalin-type PGD
synthase (L-PGDS) may dictate a preferential pathway of arachidonate metab-
olism leading to increased biosynthesis of PGE2-dependent MMP-9 in human
carotid plaques. By contrast, COX-2 overexpression in the presence of high
levels of L-PGDS is associated with a stable plaque phenotype. An additional
layer of complexity is represented by the presence of more than one G protein-
coupled receptor that transduces the effects of the same prostanoid. Moreover,
activation of the same receptor (eg, EP4) may lead to an anti-inflammatory
response during the early phase of atherosclerosis, while contributing to the
progression of atherosclerotic plaque towards MMP-dependent instability in
later stages of the disease. Thus, the variable expression of upstream and
downstream enzymes in the prostanoid biosynthetic cascade may represent
important determinants of the functional consequences of COX-2 expression
and inhibition in different clinical settings.
References
[1] Cipollone F, Rocca B, Patrono C. Cyclooxygenase-2 expression and inhi-

bition in atherothrombosis. Arterioscler Thromb Vasc Biol. 2004;24:246-
55.

[2] Cipollone F, Fazia M, Mezzetti A. Novel determinants of plaque instabil-
ity. J Thromb Haemost. 2005;3:1962-75.

Tu-W18:3 IMAGING OF ATHEROSCLEROSIS: CAN WE
PREDICT PLAQUE RUPTURE?

P.L. Weissberg. Division of Cardiovascular Medicine, University of
Cambridge, Cambridge, UK and British Heart Foundation, London, UK

Most clinical events due to atherosclerosis occur as a result of plaque in-
flammatory cell activity causing plaque rupture. It is also recognised that
silent rupture events contribute to plaque growth and that ‘statins’ reduce
clinical events by modifying plaque composition more than size. Indeed,
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there is a poor correlation between risk of plaque rupture and angiographic
appearance. There is therefore an urgent need for a diagnostic test that can
predict clinical events and monitor the effects of medical therapy on plaque
composition. We have been evaluating the use of 18FDG-PET to image and
quantify atherosclerotic plaque inflammation. Initial ex vivo studies confirmed
that 18FDG was taken up almost exclusively by macrophages in human
atherosclerotic lesions1. Studies in patients who had experienced a recent tran-
sient cerebral ischemic attack demonstrated 18FDG uptake into symptomatic
carotid artery lesions with significantly less uptake into asymptomatic lesions.
More recently we have co-registered 18FDG-PET with high resolution MRI,
allowing us to obtain anatomical and functional data on angiographically
visible and invisible lesions2. In seven out of twelve patients (58%) high
[18F]FDG uptake was seen in the lesion targeted for endarterectomy. In the
remaining five patients, [18F]FDG uptake in the targeted lesion was low.
In these five patients, three had non-stenotic lesions identified on HRMRI
that exhibited a high level of [18F]FDG uptake. All three highly inflamed
non-stenotic lesions were located in a vascular territory compatible with
the patients’ presenting symptoms. These studies therefore suggest that that
18FDG-PET may be able to identify ‘culprit’ lesions more accurately than can
angiography. To determine if changes in atherosclerotic plaque composition
were reflected in changes in 18FDG uptake we undertook serial 18FDG-PET
images during progression and regression of experimental atherosclerosis in
New Zealand White rabbits. 18FDG uptake was clearly seen throughout the
atherosclerotic descending aorta in animals maintained on a high cholesterol
diet and this was substantially reduced following cholesterol withdrawal, de-
spite persistence of fibrous atherosclerotic lesions, indicating that 18FDG-PET
can monitor changes in atherosclerotic plaque composition. Our data suggest
that 18FDG-PET may be able to identify unstable atherosclerotic lesions and
may be able to monitor changes in plaque inflammation.
References
[1] Rudd JHF, Warburton EA, Fryer TD, Jones HA, Clark JC, Antoun

N, Johnstrom P, Davenport AP, Kirkpatrick PJ, Arch BN, Pickard
JD, Weissberg PL. Imaging Atherosclerotic Plaque Inflammation With
[18F]-Fluorodeoxyglucose Positron Emission Tomography. Circulation.
2002;105:2708-2711

[2] Davies JR, Rudd JH, Fryer TD, Graves MJ, Clark JC, Kirkpatrick PJ,
Gillard JH, Warburton EA, Weissberg PL. Identification of culprit le-
sions after transient ischemic attack by combined 18F fluorodeoxyglucose
positron-emission tomography and high-resolution magnetic resonance
imaging. Stroke. 2005 Dec;36(12):2642-7.

Funding: This work was supported by the British Heart Foundation.

Tu-W18:4 VULNERABLE PLAQUES ARE CHARACTERISED BY
DISTINCT POPULATIONS OF HLADR+/CD163- AND
HLADR-/CD163+ MACROPHAGE SUBTYPES

J.J. Boyle, P. Phiippidis, D. Horncastle, R.C. Landis, D.O. Haskard. Imperial
College, London, United Kingdom

Vulnerable plaques are associated with increased number of macrophages
(MØ), whose differentiation phenotype and activation state will influence
plaque stability. Although the concept of macrophage (MØ) differentiation to
classical (pro-inflammatory; Th1 cytokine-driven; HLA-DR+) and alternative
(wound-healing; Th2 cytokine-driven; CD163+) phenotypes activation is well
established, the relevance of this distinction to atherosclerosis is less clear.
We have sought for evidence for subpopulations of MØ in culprit coronary
plaques (n=8 fatal MI). MØ were identified by immunohistochemistry (IHC)
using anti-CD68 and dual-IHC for CD163 and HLA-DR performed on serial
sections. CD163+ and HLADR+ MØ were found in distinct areas, with
6211/4577 (73.7%) MØ HLADR+/CD163-, 25.2% HLADR-/CD163+ & only
1.1% dual-positive (P<0.0001, Chi squared test). HLADR+ MØ were located
near the necrotic core and expressed MMP1 and myeloperoxidase. On the
other hand, dual IHC for endothelial CD34 & erythrocyte glycophorin plus
Perls stain for iron (from Hb) showed CD163+ MØ to be associated with in-
traplaque microvessels and hemorrhage. CD163 is the principle MØ scavenger
receptor for haemoglobin-haptoglobin (Hb-Hp) complexes. Of note, ligation
of CD163 by Hb-Hp complexes is known to trigger a pathway of alternative
MØ differentiation via release of IL-10. This is the first study to show distinct
segregation of macrophages in plaques into reciprocal HLADR+/CD163- and
HLADR-/CD163+ subpopulations. The balance between these subpopula-
tions may differentially regulate inflammatory activity and healing within the
vulnerable plaque.

Tu-W18:5 RECEPTORS FOR THE ANAPHYLATOXINS C3A AND
C5A ARE EXPRESSED IN HUMAN
ATHEROSCLEROTIC CORONARY PLAQUES

P. Laine1,2, R. Oksjoki1, S. Helske1, P. Vehmaan-Kreula1 , M.I. Mäyränpää1,
P. Gasque3, P.T. Kovanen1, M.O. Pentikäinen1 . 1Wihuri Research Institute,
Helsinki, Finland; 2Division of Cardiology, Helsinki University Central
Hospital, Helsinki, Finland; 3Department of Medical Biochemistry,
University of Wales College of Medicine, Cardiff, United Kingdom

Objectives: The anaphylatoxins C3a and C5a are potent chemotactic and
pro-inflammatory peptides that are released during complement activation,
and recent work have suggested a role for them in acute coronary events. Here
we studied whether human coronary plaques have the potential to respond to
anaphylatoxins i.e express anaphylatoxin receptors C3aR and C5aR.

Methods and Results: Human coronary artery samples were collected for
histological and PCR analyses. Immunohistochemistry demonstrated that in
atherosclerotic, but not in normal intimas, C3aR and C5aR were present.
Consistently, PCR analysis showed that the expression of both receptors was
>5-fold increased in the atherosclerotic plaques (p<0.05). Double immunoflu-
orescence stainings revealed that in the plaques the principal cells expressing
both C3aR and C5aR were macrophages. Moreover, T cells expressed C5aR
and a small fraction of them also expressed C3aR, the mast cells expressed
C5aR, whereas endothelial cells and subendothelial smooth muscle cells
expressed both C3aR and C5aR.

Conclusions: The presence of receptors for anaphylatoxins in human
coronary plaques suggests that anaphylatoxins activate coronary plaques,
and points the complement system as a potential therapeutic target in acute
coronary syndromes.
Funding: The study was supported by the Jenny and Antti Wihuri Foundation,
and by European Commission to the consortium Macrophage Function and
Stability of the Atherosclerotic Plaque (MAFAPS).

Tu-W18:6 SIMVASTATIN REDUCES MMP1 EXPRESSION IN
HUMAN SMOOTH MUSCLE CELLS CULTURED ON
POLYMERIZED COLLAGEN BY INHIBITING RAC1
ACTIVATION

N. Ferri1, G. Colombo1, C. Ferrandi1, B. Levkau2, A. Corsini1.
1Department of Pharmacological Sciences, University of Milan, Milan, Italy;
2Institute of Pathophysiology, Center of Internal Medicine, University
Hospital Essen, Essen, Germany

In vivo and in vitro evidences suggest that activation of collagen receptors
(alpha2beta1 integrin and discoidin domain receptors) expressed in smooth
muscle cells (SMCs), by type I collagen, induces metalloproteinases (MMPs)
expression. The 3-hydroxy-3-methylglutaryl coenzyme A reductase inhibitors,
statins, have been shown to interfere with integrin signaling but their effect on
MMP expression mediated by collagen receptors have not been investigated.
In the present study, we showed that simvastatin (3 umol/L) reduced MMP1
expression in human SMCs cultured on polymerized type I collagen, measured
by western blot analysis of both total cell lysates (-39.9±11.2%) and condi-
tioned media (-36.0±2.3%), but had no effect on MMP2 levels and activation.
Reduced MMP1 expression levels correlated with the inhibition of MMP1
promoter activity (-33.0±8.9%) and MMP1 mRNA levels (-37.8±10.5%), and
was associated with a strong decreased of smooth muscle collagen degradation
(-94.5±13.7%). Mevalonate, and the isoprenoid derivative geranylgeraniol,
substrate of protein geranylgeranyl transferases, completely prevented the
effect of simvastatin on MMP1 expression levels. Retroviral overexpression
of dominant negative mutants of geranylgeranylated Rac1 and Cdc42 led to
a reduction of protein and mRNA MMP1 levels, while dominant negative
RhoA had no effect. Finally, Rac1 activity was inhibited by simvastatin in
SMCs cultured on polymerized collagen. These results demonstrated that sim-
vastatin, by inhibiting Rac1 activity, reduced MMP1 expression and collagen
degradation in human SMCs.
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Tu-W18:7 ISOLATION AND CYTOCIDAL EFFECTS OF CEROID
AND LIPIDACEOUS GRUEL FROM ATHEROMATOUS
PLAQUE

W. Li1, M. Ostblom2, L.-H. Xu1, A. Hellsten1, P. Leandersson3,
B. Liedberg2, U.T. Brunk4, J.W. Eaton5, X.-M. Yuan1. 1Division of
Experimental Pathology, Faculty of Health Sciences, Linkoping University,
Linkoping, Sweden; 2Sensor Science and Molecular Physics, Linkoping
University, Linkoping, Sweden; 3Occupational and Environmental Medicine,
Faculty of Health Sciences, Linkoping University, Linkoping, Sweden;
4Division of Pharmacology, Faculty of Health Sciences, Linkoping
University, Linkoping, Sweden; 5James Graham Brown Cancer Center,
University of Louisville, Louisville, USA

Objective: The interior of atheroma lesions constitutes a ‘death zone’, con-
taining toxic materials that may cause dysfunction and demise of invading
macrophages to prevent the removal of plaque materials. In the present study
we aimed to isolate non-fractionated gruel and insoluble ceroid material de-
rived from advanced human atheroma and characterize their cytocidal effects
on cultured macrophages.

Methods: The sections from both human and rabbit lesions were examined
by fluorescence microscopy. The insoluble ceroid was isolated following
protease K digestion and extensive extraction with aqueous and organic
solvents. Ceroid samples from different types of lesions were examined by
FTIR, Raman analyses, atomic absorption and scanning electron microscopy.
After exposure to ceroid or gruel cell viability and death were assessed by
caspACETM*FITC-VAD-FMK in situ Marker and TUNEL.

Results: Despite its fluorescent nature, ceroid closely resembled hydrox-
yapatite and dentin being rich in iron and calcium. When the ceroid from
atheroma was added to the J774 cells in culture it was phagocytosed and
progressive cell death followed. However, an even more powerful cytotoxic
activity was found in atheromatous ‘gruel’. Interestingly, cell death caused
by both crude and insoluble plaque components could be blocked by iron- or
calcium-chelators, or sodium borohydride.

Conclusions: Atherosclerotic toxic elements include both insoluble ceroid-
like substances and even more cytotoxic lipidaceous materials. The cytotoxic
effects of these plaque components may help explain the persistence of
atherosclerotic lesions.

Tu-W19 THROMBOSIS (2nd PART)

Tu-W19:1 FUNCTIONAL POLYMORPHISMS IN FIBRINOLYSIS
AND PROTEOLYSIS GENES: INFLUENCES OF
GENE-ENVIRONMENT INTERACTIONS

P. Eriksson. Atherosclerosis Research Unit, King Gustaf V Research Institute,
Department of Medicine, Karolinska Institute, Karolinska Hospital, S-171 76
Stockholm, Sweden

Single-nucleotide polymorphisms are present at a frequency of about 1 in
1000 nucleotides in humans. According to the common disease, common
variant hypothesis, responsible genes in complex diseases are likely to be
polymorphic. Polymorphisms may, dependent on their location, influence the
expression or activity of the gene. Such functional polymorphisms have proven
to be valuable tools to understand the role of the different genes involved in
the disease.

However, studies on the relationship between genetic polymorphisms,
intermediate phenotypes and disease are in many cases conflicting. It should
be stressed that most common diseases involve not only discrete genetic
and environmental causes, but also interactions between the two and the
understanding of the real impact of genotypes on the phenotype expression
has to take into consideration the interaction with environmental factors.

Several examples of gene-environment interactions influencing
atherothrombosis have been reported. For example, polymorphisms that
are influenced by response to environmental factors have been described in
e.g. fibrinogen, plasminogen activator inhibitor-1 (PAI-1), factor V Leiden etc.

One of the most studied polymorphisms in relation to coronary artery
disease is the 4G/5G polymorphisms located -675 from the transcription start
site of the PAI-1 gene. Both environmental and genetic factors contribute to
determining plasma PAI-1 activity. A striking feature of PAI-1 is its posi-
tive association with VLDL triglyceride concentration and that the potential
triglyceride regulation of PAI-1 is mainly confined to individuals with a certain
PAI-1 genotype. Recently, gene-environment interactions were shown to be
involved in determining the risk of future ischemic stroke. Individuals with the
combination of hypertriglyceridemia and 4G homozygosity had the greatest

risk of developing stroke (1). The underlying molecular mechanisms of the
interaction between the 4G/5G polymorphism and VLDL triglycerides have
been investigated previously (2). A VLDL-induced transcription factor was
found to bind to the region adjacent to and partly overlapping the binding site
of the 5G allele. Competition between the 5G allele–specific transcriptional
repressor protein and the VLDL-induced factor could explain the 4G/5G
allele–specific relations between VLDL triglyceride and PAI-1 activity levels
in plasma.

Recent data suggests that the relationship between plasma fibrinogen con-
centration and myocardial infarction is different in various populations (3).
Furthermore, it has been suggested that an inflammatory stimuli is required
for the β-fibrinogen promoter -455G/A polymorphism to mediate a significant
allele-specific regulation of fibrinogen synthesis.

In the presentation, examples of gene-environment interactions influenc-
ing atherothrombosis will be covered. Also, methods of analyzing gene-
environment interactions on the molecular level are evolving and examples on
gene-environment interactions at the transcriptional level using new molecular
tools will be discussed.
References
[1] Wiklund et al. Stroke 2005;36:1661-5.
[2] Eriksson et al. Arterioscler. Thromb. Vasc. Biol. 1998;18:20-26.
[3] Mannila et al. Thromb. Haemost. 2004:92:1240-9.
Funding: Academic funding sources for the work presented in the abstract

Tu-W19:2 ROLE OF THE FIBRINOLYTIC SYSTEM IN THE
DEVELOPMENT OF OBESITY AND THE METABOLIC
SYNDROME

M.C. Alessi, I. Juhan-Vague. Laboratory of Haematology, Inserm U626,
Faculty of Medicine, Marseille, France

Increased plasma plasminogen activator inhibitor 1(PAI-1) levels has, since a
long time been recognized in obese patients suffering a metabolic syndrome.
PAI-1 prevents the escape of the potentially destructive plasminogen depen-
dent protease system. This system is a controlled enzymatic cascade that
when activated generates plasmin. Remarkably, plasmin functions in blood to
breakdown fibrin and maintain vessel patency and in tissues to breakdown
extracellular matrix and control cell adhesion and migration. Excess of PAI-1
could thus contribute to the atherothrombotic process both by increasing fîbrin
and extracellular matrix deposit into the vascular wall. Interestingly, it was
recently shown that high circulating PAI-1 levels is able to identify a high-risk
population prone to not only atherothrombosis but also type 2diabetes.

The contribution of PAI-1 to the development of key features of the
metabolic syndrome has recently been proposed. A direct connection between
PAI-1 and the action of insulin has been shown in vitro. Addition of vitronectin
to fibroblasts cooperates with insulin to induce protein kinase B phosphory-
lation. PAI-1 is able to prevent this cooperation in a vitronectin-dependent
manner. PAI-1 deficiency enhances the insulin stimulated glucose uptake by
adipocytes and is able to prevent the deleterious effect of TNF on insulin
sensitivity of adipocyte. In addition, PAI-1 controls adipocyte differentia-
tion. Inhibition of PAI-1 with a neutralizing antibody or PAI-1 deficiency
promotes adipocyte differentiation. Conversely, overexpression of PAI-1 by
adenovirus-mediated gene transfer inhibits differentiation.

Interesting data were obtained in vivo. PAI-1 deficiency as well as phar-
macological inhibition of active PAI-1 improves some key biological features
of the metabolic syndrome whereas under standard fat diet aged mice over-
expressing murine PAI-1 exhibit higher insulin and triglyceride levels. Due
to the effect of PAI-1 on adipocyte insulin sensitivity and differentiation one
could expect that PAI-1 deficiency will lead to increase fat accumulation.
Surprisingly two groups found that fat accumulation was prevented in mice
lacking PAI-1 in two different kinds of models, a nutritionally induced and a
genetic murine model of obesity. The protection against obesity was linked to
an increase in metabolic rate, total energy expenditure and thermogenesis.

Overall these data support the concept that PAI inhibition has the potential
to reduce obesity, its complications and may represent a new interesting
therapeutic target.
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Tu-W19:3 PROINFLAMMATORY CYTOKINE MEDIATED T-PA
SUPPRESSION IN VASCULAR ENDOTHELIAL CELLS
IS NF-KAPPAB AND P38 DEPENDENT

P. Larsson, E. Ulfhammer, L. Karlsson, W. Ridderstråle, T. Hrafnkelsdottir,
S. Jern. Clinical Experimental Research Laboratory, Sahlgrenska University
Hospital/östra, Göteborg University, Göteborg, Sweden

Objective: Several conditions with high risk of cardiovascular events are
associated with increased circulating levels of proinflammatory cytokines, and
their effect on endothelial fibrinolytic activity may underlie this association.
We investigated effects of proinflammatory cytokines on expression of the fib-
rinolytic key enzyme t-PA in endothelial cells and the mediating intracellular
signaling mechanisms.

Methods: Cultured HUVECs were incubated with TNF-alpha and phar-
macological inhibitors to NF-kappaB (Parthenolide), p38 MAPK (SB203580)
or JNK (SP600125). t-PA mRNA expression was evaluated with real-time
RT-PCR and nuclear protein binding by EMSA. t-PA promoter activity was
assessed in transfection studies.

Results: TNF-alpha stimulation suppressed t-PA promoter activity and
resulted in a 60% reduction in t-PA transcript at 24 and 48 h. Inhibition of
NF-kappaB or p38 MAPK signaling partially blocked TNF-alpha mediated
t-PA reduction when added separately, but completely inhibited the TNF-
alpha effect in combination. EMSA indicated increased protein binding to a
consensus NF-kappaB probe after TNF-alpha treatment, which was reduced
by Parthenolide. TNF-alpha also increased binding to a consensus AP-1 probe
as well as to the t-PACRE probe (a t-PA promoter specific CRE/AP-1 hybrid
cis-element).

Conclusions: Stimulation of cultured HUVECs with the prototypical
proinflammatory cytokine TNF-alpha decreases t-PA mRNA expression by a
transcriptional mechanism. This decrease seems to rely on NF-kappaB and
p38 MAPK, but not JNK, signaling.
Funding: Swedish Research Council, Swedish Heart-Lung Foundation.

Tu-W19:4 IMPACT OF METFORMIN VERSUS REPAGLINIDE ON
GLYCEMIC REGULATION AND NON-GLYCEMIC
CARDIOVASCULAR RISK-MARKERS IN NON-OBESE
PATIENTS WITH TYPE-2 DIABETES

S. Lund1, L. Tarnow1, G. Poulsen1, C. Stehouwer2, C. Schalkwijk3 ,
J. Gram4, U. Smidt1, O. Pedersen1, H.-H. Parving1, A. Vaag1. 1Steno
Diabetes Center, Gentofte, Denmark; 2University Hospital Maastrict,
Maastrict, The Netherlands; 3VU University Medical Centre, Amsterdam,
The Netherlands; 4University of Southern Denmark, Esbjerg, Denmark

Objective: Metformin is the first drug of choice in obese patients with
type-2 diabetes (T2D) due to its anti-glycemic and cardiovascular protective
potentials. In non-obese T2D patients insulin-secretagogues are empirically
used as first choice. We aimed to evaluate the effect of metformin versus an
insulin-secretagogue, repaglinide on glycemic regulation and non-glycemic
cardiovascular risk-markers in non-obese patients with T2D.

Methods: Randomised, double-masked, double-dummy, cross-over-study
of 96 non-obese (BMI at or below 27 kg/m2) Caucasian insulin-naive T2D
patients. After a one month run-in on diet-only treatment, patients were
randomised to either repaglinde 2 mg t.i.d. followed by metformin 1g b.i.d.
or vice versa each for a period of four months with a one month wash-out
between interventions.

Results: HemoglobinA1c (mean difference [95% CI] metformin versus
repaglinide: 0.29 pct [0.02; 0.55], p=0.0322) and urinary-albumin-excretion-
rate were higher during metformin versus repaglinide treatment. In contrast
body-weight and fasting levels of insulin, C-peptide, hsCRP, TNF-alpha,
PAI-1-ag, t-PA-ag, vWF and sICAM-1 were significantly more reduced during
metformin versus repaglinide. The change in fasting plasma-glucose was not
significantly different between treatments.

Conclusions: In non-obese patients with T2D repaglinide is superior
targeting glycemic regulation, whereas metformin is superior targeting a
range of non-glycemic cardiovascular risk-markers reflecting inflammation,
fibrinolysis and endothelial dysfunction.
Funding: The study was supported by a grant from Novo Nordisk A/S.

Tu-W19:5 NOR-1 (NEURON- DERIVED ORPHAN RECEPTOR-1)
IS INVOLVED IN THROMBIN-INDUCED VASCULAR
CELL ACTIVATION: IMPLICATIONS IN
ATHEROSCLEROSIS

J. Martínez-González, L.L. Martorell, J. Crespo, L. Badimon. Centro de
Investigación Cardiovascular, CSIC-ICCC, HSCSP, Barcelona, Spain

Introduction: Thrombin induces cell activation leading to fibroproliferative
and angiogenic responses through mechanisms not well understood. The aim
of this study was to analyse the role of NOR-1 in the activation of vascular
cells by thrombin.

Methods: The study was carried out in endothelial cells (HUVEC) and
human vascular smooth muscle cells (VSMC). NOR-1 mRNA levels were
analysed by real-time PCR. Signalling pathways were analysed using spe-
cific inhibitors and the HMG-CoA reductase inhibitor simvastatin. CREB
(cAMP response element binding protein) phosphorylation was analysed by
Western blot. Transfection assays we used to analyse NOR-1 promoter ac-
tivity. [3H]-thymidine incorporation into DNA was used as an index of cell
proliferation.

Results: Thrombin induced NOR-1 expression in vascular cells in a dose-
dependent manner. This effect is mediated by calcium-dependent PKC and
by p42/44 and p38 MAPK pathways. Thrombin induced CREB phospho-
rylation and promoted NOR-1 transcriptional activation in endothelial cells
through two CRE sited present in the NOR-1 promoter. Thrombin-induced
NOR-1 expression was associated to the increase of cell proliferation, and
both thrombin-induced NOR-1 expression and vascular cell proliferation was
prevented by specific oligonucleotides directed against NOR-1 (AS-NOR1)
and by simvastatin.

Conclusion: NOR-1 is a key transcription factor in thrombin-induced vas-
cular effects and a mediator of simvastatin anti-proliferative effects. Targeting
NOR-1 could be useful to inhibit thrombin pro-atherogenic effects.
Funding: FIS PI020361, PI020392, PI030355 and RECAVA (C03-01).

Tu-W19:6 ENDOTHELIAL CELLS SEEDED ON
PROTEIN-COATED VASCULAR PROSTHESES UNDER
EXPERIMENTAL SHEAR STRESS CONDITIONS

J. Chlupac1, E. Filova1, T. Riedel2, E. Brynda2, M. Remy-Zolghadri3 ,
R. Bareille3 , P. Fernandez3, R. Daculsi3 , L. Bordenave3, L. Bacakova1 .
1Institute of Physiology, Academy of Sciences, Prague, Czech Republic;
2Institute of Macromolecular Chemistry, Academy of Sciences, Prague, Czech
Republic; 3Inserm U577, Universite V.Segalen, Bordeaux, France

Objective: Arterial segments damaged by atherosclerosis are often bypassed
with synthetic prostheses. Relatively frequent restenosis of these grafts could
be prevented by their endothelialization. Thus, we evaluated the flow stability
of human endothelial cells (HEC) after seeding on modified vascular grafts.

Methods: Tubular prostheses (VÚP® Joint-Stock Comp., Czech Republic)
made of collagen-impregnated polyethylene terephtalate were tested either
unmodified (UM) or modified by immobilized laminin (LM) or by fibrin (FB)
gel coating. They were seeded with HEC and put into a flow chamber. The
pulsatile pressure (120/60 mmHg), medium viscosity (0.04 Poiseuille) and
laminar shear stress (SS=15 dynes/cm2) mimicked the arterial circulation. The
static control graft was subjected to the same conditions excluding SS. The
cells were stained and counted.

Results: After 2 days the seeding density of 15×10exp4 cells/cm2 de-
creased to 3.4, 5.9 and 0.3×10exp4 cells/cm2 on the UM, LM and FB graft,
respectively. After 40 minutes (′) of SS the cell number diminished 1.3×,
3.7× and 1.4× on the UM, LM and FB compared to the static graft. After
120′SS the density dropped 1.6× and 1.8× on the UM and LM, respectively.

Conclusions: The cell adhesion was the highest on the prosthesis with
laminin and the lowest on that with fibrin. The cells were more flow resistant
on unmodified prosthesis and on fibrin network than on laminin.
Funding: Centre for Experimental Cardiovascular Research, Ministry of Edu-
cation, Youth and Sports CR (Barrande 2005-06-036-1), Grant Agency of the
Acad. Sci. CR (grants No. A4050202, 1QS500110564 and IAA400500507).
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Tu-W19:7 ANGIOGENIC EFFECTS OF OXIDIZED
PHOSPHOLIPIDS ARE MEDIATED VIA AUTOCRINE
STIMULATION BY VEGF, IL-8 AND COX-2-DERIVED
PROSTAGLANDINS

M. Philippova2 , A. Kadl3, O. Oskolkova1, A. Furkranz1, E. Karabeg1,
J. Breuss1, T.J. Resink2, B.R. Binder1, N. Leitinger3 , V. Bochkov 1. 1Dept. of
Vascular Biology and Thrombosis Research, Med. Univ. of Vienna, Vienna,
Austria; 2Dept. of Research, Basel University Hospital, Basel, Switzerland;
3Cardiovascular Research Center, Univ. of Virginia, Charlottesville, USA

Angiogenesis is a common feature of atherosclerosis promoting growth
and destabilization of lesions. In addition to hypoxia, local factors within
the plaque such as oxidized phospholipids (OxPL) might be responsible
for neovascularization. Oxidized palmitoyl-arachidonoyl-phosphatidylcholine
(OxPAPC) stimulated formation of sprouts by human endothelial cells in
three-dimensional gels. Furthermore, OxPAPC promoted growth of capillaries
in Matrigel plug assay in mice. Microarray hybridization and quantitative
PCR demonstrated that OxPAPC stimulated expression of VEGF, but not of
other angiogenic factors PlGF, PDGFB, FGF-1, angiopoietins 1, 2 and 4,
or angiogenin. In addition, OxPAPC up-regulated COX-2 and IL-8 mRNA
and protein levels. Low molecular weight inhibitors of VEGF receptors and
COX-2, as well as blocking antibodies to IL-8 suppressed angiogenic effects
of OxPAPC. We conclude that OxPAPC stimulated angiogenesis via autocrine
loops mediated by VEGF, IL-8, and COX-2-derived prostaglandins. Our data
show that OxPL demonstrate angiogenic properties and thus accumulation of
OxPL can lead to increased growth of neovessels in atherosclerotic lesions.

Tu-W20 CLINICAL TRIALS (1st PART)

Tu-W20:1 LIPID GUIDELINES – ONE FOR ALL?

T.R. Pedersen. Centre for Preventive Medicine, Ullevål University Hospital,
Oslo, Norway

The usual blood level of LDL-cholesterol (LDL-C) in adults in the West-
ernized civilizations is about 3.0 -4.5 mmol/L (115–175 mg/dl) and only
very few have levels outside the range of 2.0–5.5 mmol/L (80–215 mg/dl).
Most patients in middle age with acute coronary syndrome have blood levels
within this range when entering the coronary care unit. In civilizations where
coronary heart disease (CHD) and other atherosclerotic diseases are extremely
rare (e.g., rural China) mean levels of LDL-C are mostly ranging from 0.5
to 1.5 mmol/L (20–60 mg/dl). These levels are similar to those found in
new-borns in most parts of the world. For many reasons, these levels may
be regarded as “physiological” for humans. Other so-called risk factors seem
to loose their importance in individuals with physiological LDL-C levels.
Hypothetically it would therefore be possible to prevent CHD almost en-
tirely through dietary and lifestyle changes, supplemented with lipid-lowering
medications to maintain physiological levels throughout life.

The guidelines issued by professional societies have so far not generally
recommended reduction in LDL-C to physiologically normal levels. The
National Cholesterol Education Program (NCEP) Expert Panel on Detection,
Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult Treat-
ment Panel III) has instead defined LDL-C goals according to the risk of an
adult of suffering from CHD [1]. The LDL-C goals are < 160 mg/dl (4.1
mmol/L) for those with 0-1 other CHD risk factor, < 130 mg/dl (3.4 mmol/L)
for those with multiple risk factors, and < 100 mg/dl (2.6 mmol/L) for those
at high risk. In patients at very high risk (established CHD or equivalent) and
already having LDL-C levels in the lower range the guidelines were recently
revised to recommend a goal of < 70 mg/dl (1.8 mmol/L) [2]. In Europe the
guidelines have been more “softly” formulated, although the goals may seem
tougher to reach [3]. In people at low risk a LDL-C goal of < 3.0 mmol/L
(115 mg/dl) has been recommended, and in those at high risk the goal is set
to < 2.5 mmol/L (100 mg/dl). Unlike the US guidelines the European are
not generally acknowledged as therapeutic target levels that physicians should
adhere to, but rather as encouragement for development of national guidance
on cardiovascular disease prevention throughout the diversified European
community.

All guidelines have been formulated with consideration of political, eco-
nomic, social, cultural and medical circumstances. So far a visionary attitude
with the goal to eliminate atherosclerosis has not been prevailing. This ex-
pression of “realism” is mostly based on the assumption that cultural changes
necessary to drastically reduce blood levels of LDL-C lies outside the realm of
the medical profession and that scientific evidence suggest that there is a limit
to our expectations from pharmaceutical intervention. A common guideline for

LDL-C levels that reflects our understanding of physiology would surely be
provocative but more visionary than the current. Almost all clinical trials that
have formed the basis for the guidelines have been carried out in individuals at
middle and high age and the participants that have contributed with endpoints
have surely had extensive atherosclerosis at the time of initiation of therapeutic
intervention. Recent trials have shown that aggressive reduction of LDL-C
to levels close to the physiological range has had limited incremental impact
on the prognosis of CHD patients. The reason is most likely that therapy is
implemented too late to prevent thrombotic events. What is needed is focus on
the development of atherosclerosis, not only on events.
References
[1] Expert Panel on Detection, Evaluation, and Treatment of High Blood

Cholesterol in Adults. Executive summary of the Third Report of the Na-
tional Cholesterol Education Program (NCEP) Expert Panel on Detection,
Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult
Treatment Panel III). JAMA 2001;285:2486-2497.

[2] Grundy SM, Cleeman JI, Merz CNB, et al. Implications of recent clinical
trials for eht National Cholesterol Education Program Adult Treatment
Panel III guidelines. Circulation 2004;110:227-239.

[3] De Backer G, Ambrosioni E, Borch-Johnsen K, et al. European guidelines
on cardiovascular disease prevention in clinical practice. Eur Heart J 2003;
24:1601-1610.

Tu-W20:2 META-ANALYSIS VERSUS CONTROLLED CLINICAL
TRIALS IN CARDIOVASCULAR DISEASE: WHAT ARE
THE DIFFERENCES?

H.C. Bucher. Basel Institute for Clinical Epidemiology, University Hospital
Basel, Basel, Switzerland

Objective: Clinicians and decision makers in health policy need access to
high quality evidence-based information. Over the past decade meta-analysis
has become a well established research method and information source for
decision making. However, the methodological limitations of meta-analysis
and discrepant findings from meta-analysis and subsequent large controlled
trials fuel a debate under what circumstances results from meta-analysis may
form the base for (clinical) decision making.

Methods: The presentation will give an overview about the strength and
weaknesses of meta-analysis and particularly focus on methods and critical
appraisal skills to detect or estimate biases in meta-analysis. Based on exam-
ples rules for the interpretation of homogenous and heterogenous results from
meta-analysis will be presented. The GRADE instrument will be introduced
for rating evidence from meta-analyses. Results from discrepant findings
between meta-analyses and subsequent large randomized controlled trials will
be discussed.

Goals: To provide guidance for the interpretation of results from meta-
analyses for clinical decision making in the field of cardiovascular medicine.

Tu-W20:3 LONG CHAIN OMEGA-3 FATTY ACIDS ENTER
ADVANCED ATHEROSCLEROTIC PLAQUES AND
ARE ASSOCIATED WITH DECREASED
INFLAMMATION AND DECREASED
INFLAMMATORY GENE EXPRESSION

A.L. Cawood1, R. Ding1, F.L. Napper1, J. Williams2, O. Gudmundsen3,
S. Payne4, H. Vik5, C.P. Shearman2, S. Ye1, P.J. Gallagher1, R.F. Grimble1,
P.C. Calder1. 1University of Southampton, Southampton, UK; 2Southampton
General Hospital, Southampton, UK; 3LINK Medical Research, Kjeller,
Norway; 4St. Marys Hospital, Portsmouth, UK; 5Pronova Biocare AS,
Lysaker, Norway

Background: Inflammatory macrophages within advanced atherosclerotic
plaques can release matrix metalloproteinases (MMPs) which degrade the
plaque cap so making it unstable and more likely to rupture. Fish oil con-
tains the long chain omega-3 fatty acids eicosapentaenoic acid (EPA) and
docosahexaenoic acid (DHA) which are believed to have anti-inflammatory
properties. We showed previously that supplementation of the diet of patients
awaiting carotid endarterectomy with fish oil results in a higher content of
EPA and DHA in the plaques obtained at surgery. The increased content of
omega-3 fatty acids was associated with an alteration in plaque morphology
to one indicative of greater stability. These observations require confirmation.
Furthermore, whether omega-3 fatty acids decrease inflammatory activity
within advanced plaques is not known and requires investigation.

Objectives: The objectives of this study were to confirm that long chain
omega-3 fatty acids enter advanced atherosclerotic plaques and to examine the
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effect on plaque inflammation and on the expression of selected inflammatory
genes.

Design: Patients (n = 121) awaiting carotid endarterectomy were randomly
assigned to omega-3-acid ethyl esters 90 (Omacor) or olive oil as placebo
(both 2 g/day) until surgery (7 to 109 d; median 22 d). Carotid plaque
phospholipid fatty acid composition was determined by gas chromatography.
Plaques were subject to histological examination. Levels of mRNA encoding
several matrix MMPs and intercellular adhesion molecule (ICAM) 1 were
determined by real time RT PCR using 36B4 as the housekeeping gene.

Results: The omega-3 fatty acid EPA was significantly higher in plaque
phospholipids from patients in the omega-3-acid ethyl esters 90 group (0.83
± 0.05 vs. 0.43 ± 0.05; P < 0.0001). There was a tendency for plaque
phospholipid DHA to be higher in patients in the omega-3-acid ethyl esters
90 group (2.57 ± 0.13 vs. 2.22 ± 0.13; P = 0.062). Plaque phospholipid EPA
content was significantly positively correlated with duration of treatment with
omega-3-acid ethyl esters 90 (P < 0.0001) and was significantly negatively
correlated with overall mean histology score (P = 0.043) and plaque inflam-
mation (P = 0.011). Plaques from patients in the omega-3-acid ethyl esters
90 group expressed significantly lower levels of mRNA for MMP7, MMP9,
MMP12 and ICAM-1 (all P < 0.05) but there was no difference in expression
of mRNA for MMP3, MMP8 or MMP13.

Conclusions: This study confirms that long chain omega-3 fatty acids are
incorporated into advanced atherosclerotic plaques after intake of an omega-3
pharmaceutical over a short time period. Incorporation of EPA into advanced
atherosclerotic plaques is associated with decreased expression of some of the
MMPs involved in inducing plaque instability and is associated with decreased
plaque inflammation. These effects may result in increased plaque stability
and so may play a role in decreasing cardiovascular events.

Tu-W20:4 APOLIPOPROTEIN B/A1 RATIO IS A BETTER
DISCRIMININATOR OF RISK OF CORONARY HEART
DISEASE THAN IS LDL/HDL CHOLESTEROL RATIO
IN THE IDEAL STUDY

A. Olsson1, I. Holme2, T. Pedersen2. 1Linkoping University, Linkoping,
Sweden; 2Ullevaal University Hospital, Oslo, Norway

Objective: The ideal trial found that the relative risk reduction (RRR) in
the primary endpoint of major coronary events (MCE) in coronary heart
disease (CHD) patients treated with atorvastatin 80 mg daily compared to
simvastatin 20-40 mg daily was 11% (p=0.07). We compared the ability of
apolipoprotein B/A1 ratio (APO ratio) with that of the LDL/HDL cholesterol
ratio (LDL/HDL-c) to predict RRR in MCE during the trial.

Methods: A central laboratory measured apo- and lipo-proteins. COX
fixed covariate regression analyses were done with APO ratio, LDL/HDL-c
or both as predictors of MCE, after adjustment for age and sex. Regression
analyses were done of data from 2 timepoints: 1) baseline; and 2) on-treatment
(average of 3 and 6 month values). The on-treatment analysis excluded MCE
during the first 6 months of the trial.

Results: 1) Baseline: RRR predicted by the APO ratio was 11%, similar
to what was observed. RRR predicted by LDL/HDL-c was 7%, or 2/3 of that
observed. 2) On-treatment: excluding events during the first 6 months resulted
in observed RRR of 15%. RRR predicted by APO ratio was 15% and that
predicted by LDL/HDL-c was 10%. Thus, the RRR predicted by APO ratio
was similar to that observed, whereas rrr predicted by LDL/HDL-c was 2/3 of
that observed.

Conclusion: The APO ratio was superior to LDL/HDL-c in predicting
RRR in MCE in the ideal trial. RRR predicted by APO ratio was similar to
that observed when using either baseline or on-treatment values, whereas that
predicted by LDL/HDL-c were only two-thirds of that observed.
Funding: Funded by a research grant from Pfizer.

Tu-W20:5 AGGRESSIVE RISK FACTOR MODIFICATION IN
PATIENTS WITH SUBCLINICAL ATHEROSCLEROSIS
REDUCES PLAQUE BURDEN AND REGRESSES
CAROTID ARTERY WALL THICKNESS

B.F. Bale1, A.L. Doneen1, R. Drueding2, S.L. Charland3 . 1Heart Attack
Prevention Clinic, Spokane, USA; 2Cardiorisk, Salt Lake City, USA; 3Kos
Pharmaceuticals, Inc., Cranbury, USA

Objective: We evaluated the effect of aggressive management on common
carotid intima-media thickness (cIMT) and plaque burden in a clinical practice.

Methods: Patients seen from 11/03-10/04 with initial and 1-year follow-up
cIMT were evaluated. Digital B-mode ultrasound was used to assess cIMT and

carotid plaque (IMT >1.2mm), and plaque burden (sum of plaques). Patients
received lifestyle interventions and medications to modify CHD risk factors.
Continuous data were compared by paired t-test and categorical variables
using SPSS® 14.0.

Results: We studied 209 patients: Mean age 56±9 years, male 62%,
diabetes 12%, HTN 68%, and smoking 7%. Treatment included statins
(89%), antiplatelet (94%), ACE inhibitor/ARB (78%), extended-release niacin
(66%), thiazolidinedione (54%), fibrate (27%) and ezetimibe (14%). Com-
bination lipid-altering therapy was used in 76%. After 1-year LDL-C and
SBP decreased from 113±34 to 89±26 mg/dL and from 128±16 to 116±15
mmHg (p<0.001). Baseline patients at LDL-C<100 mg/dL, TC/HDL-C
<4.0, and SBP <130 mmHg goals were 39%, 42%, 55%; which, increased
to 72%, 81%, & 91%, respectively (p<0.001). At follow-up cIMT regressed
from 0.772±0.119 mm vs 0.737±0.111mm (p<0.001); fewer plaques ≥1.2
mm: 2.0±1.5 vs 1.8±1.5 (p<0.001); and, lower plaque burden: 4.2±3.8 vs
3.7±3.5 (p<0.001). There were no CHD-related events or significant adverse
events.

Conclusions: Aggressive treatment was associated with improved choles-
terol, greater goal achievement, reduced carotid plaque number and burden,
with regression of cIMT in patients with sub-clinical atherosclerosis.
Funding: Partial, Kos Pharmaceuticals, Inc

Tu-W20:6 FIRST LARGE RANDOMIZED TRIAL OF STATIN
THERAPY IN SOUTH ASIAN PATIENTS AT RISK FOR
CORONARY HEART DISEASE: THE IRIS TRIAL

P. Deedwania 1, M. Gupta2, M. Stein3, J. Ycas3, A. Gold3.
1VACCHCS/UCSF, Fresno, CA, USA; 2William Osler Health Centre,
Brampton, Canada; 3AstraZeneca, Wilmington, NC, USA

Objective: People of South Asian origin have a high prevalence of CHD, yet
few studies have enrolled sufficient numbers of these patients to adequately
assess efficacy of statin therapy in this high-risk group.

Methods: This multicenter study (4522US/0006) compared rosuvastatin
(RSV) and atorvastatin (ATV) in hypercholesterolemic South Asian adults in
US and Canada. After a 6-wk dietary lead-in, patients with CHD, CHD risk
equivalent (RE) or 10-yr Framingham CHD risk ≥10% were randomized to
RSV 10 or 20 mg or ATV 10 or 20 mg for 6 wks. Primary efficacy endpoint
was % LDL-C reduction.

Results: Of 740 patients (67.8% male, mean age 56 yrs), 62.4% had
CHD/CHD RE. At 6 wks, % change in lipids from baseline for RSV 10,
ATV 10, RSV 20, ATV 20 mg, respectively, was LDL-C: -45*, -40, -50,
-47; HDL-C: +7, +7, +7, +5; non-HDL-C: -40*, -36, -44, -42 (*p<.017
vs ATV 10 mg). Most patients met their NCEP ATP III LDL-C goal (all
risk groups:76-89%; high-risk group: 70-88%). All 4 treatments were well
tolerated. Six serious adverse events (SAEs) occurred (3 RSV, 3 ATV); no
SAE was assessed as related to study treatment. One patient on ATV 10 mg
developed ALT >3x ULN and CK >10x ULN that resolved 1 wk later. Two
patients on ATV developed dipstick proteinuria from none/trace at baseline to
≥++ at wk 6. No patients had doubling of serum creatinine or rhabdomyolysis.

Conclusions: RSV 10 mg lowered LDL-C and non-HDL-C significantly
more than ATV 10 mg in moderate- to high-risk South Asian patients. After 6
wks of RSV or ATV, most patients reached their NCEP ATP III LDL-C goal.
RSV and ATV were equally well tolerated.
Funding: AstraZeneca

Tu-W20:7 THE RELATIONSHIP BETWEEN BASELINE RISK
FACTORS AND THE INCIDENCE OF CHD AMONG
JAPANESE -NEW FINDINGS FROM THE MEGA
STUDY

T. Ishikawa1, H. Nakamura2. 1Sony Corporation, Wellness Center, Tokyo,
Japan; 2Mitsukoshi Health and Welfare Foundation, Tokyo, Japan

Objective: The aim of this study was to clarify the relationship between
baseline risks and incidence of coronary heart disease (CHD), and the effect
of pravastatin on CHD incidence according to baseline risks in the large-scale
MEGA Study.

Methods: The MEGA Study, using the prospective, randomized, open-
label, blinded-endpoint design, a total of 7,832 men and post-menopausal
women aged 40-70 years with hypercholesterolemia (TC 220-270 mg/dL) and
no history of atherosclerotic disease were included. Patients were randomized
to diet alone or diet + pravastatin (10-20 mg daily). The average follow-up was
5.3 years. The primary endpoint was the composite of CHD. The multivariate
Cox proportional hazard model was used to determine the significance of
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baseline risks for CHD. We also investigated the effect of pravastatin on CHD
incidence.

Results: Sex, age, HDL-C, diabetes, hypertension, smoking were deter-
mined as a significant baseline risks of CHD. The patients with a high HDL-C
level (≥60mg/dL) at baseline had a low risk of CHD compared to those
<40mg/dL; [HR=0.43 (0.24-0.78)]. The pravastatin reduced the CHD risk
similarly in each tertile of baseline HDL-C level. And pravastatin provided a
similar reduction in CHD in subjects with or without any other risk factors.

Conclusions: Patients with diabetes had higher incidence of CHD. A
high level of HDL-C was strongly associated with a low incidence of CHD.
However, pravastatin reduced CHD risk in patients irrespective of having risks.
Funding: The Ministry of Health, Labor and Welfare, Japan and Sankyo.

Tu-W20:8 EFFECTS OF LIPOPHICILITY OF STATINS ON
CARDIOVASCULAR EVENTS AFTER ACUTE
MYOCARDIAL INFARCTION (AMI)

T. Sakamoto, S. Kojima, H. Ogawa. Department of Cardiovascular Medicine,
Graduate School of Medical Sciences, Kumamoto University, Kumamoto,
Japan

Objective: To elucidate if lipophicility of statins affects the prognosis in
patients with AMI.

Methods: To evaluate the effects of statins initiated within 96 hrs after
AMI onset on subsequent cardiovascular (CV) events, a PROBE design trial
was conducted in 486 AMI patients with normal T-C levels (180-240 mg/dl) at
55 medical centers in Japan. Patients were randomly assigned to receive any
available statins (n=241) within 96 hrs of AMI onset or no statins (n=245) and
were followed for up to 24 months. The primary endpoint was a composite of
CV death, nonfatal MI, unstable angina, congestive heart failure and stroke.
Effects of different statins were analyzed according to the presence or absence
of solubility to water (hydrophilic statins, pravastatin and rosubastatin; HS or
lipophilic statins other than HS; LS).

Results: The Kaplan-Meier estimate of primary endpoint was 6.1% in the
statin group and 11.4% in the non-statin group (p=0.0433). In the statin group,
LS were used in 131 cases and HS in 110. There were no differences in
basic LDL-C levels between the LS and HS groups, and significant reduction
in LDL-C was achieved in the LS group (-36% vs. -17%, p=0.0011). The
primary endpoint events were observed equally between the 2 groups while
acute coronary syndrome events such as CV death, nonfatal MI and unstable
angina tended to occur less frequent in the HS group (3.6% vs. 11.5%,
p=0.0530).

Conclusions: It is possible that the effects of statins on prevention of the
cardiovascular events depend on its lipophicility other than LDL-C lowering
ability.
Funding: This study was supported by the Japan Heart Foundation.

Tu-W21 NOVEL ASPECTS OF CLINICAL PRACTICE: HIV
INFECTION AND PHYSICAL ACTIVITY

Tu-W21:1 AEROBIC CAPACITY AND HEALTH: RUN FOR YOUR
LIFE

U. Wisløff. Department of Circulation and Medical Imaging, Norwegian
University of Science and Technology, Trondheim, Norway

People vary widely in their ability to perform aerobic exercise. Our work with
rats now suggests that individuals with a low tolerance for aerobic exercise
may have a lot more to worry about than just their inability to run fast and
long. The same underlying defect that reduces aerobic capacity may also
predispose a person to a witch’s brew of medical problems that could increase
the possibility of heart attacks and strokes. Rats that have been selectively bred
to have reduced capacity for aerobic exercise show obesity, resistance to the
hormone insulin (a sign of type II diabetes), and high blood pressure, all symp-
toms of the so-called metabolic syndrome that raises the risk of cardiovascular
disease. We also provide evidence that impaired function of the mitochondria,
small structures that produce most of a cell’s energy, underlies the metabolic
problems of the rats with low aerobic capacity. Previous work had implicated
poor mitochondrial function with individual components of metabolic
syndrome, but for the first time we have linked it to all of them at once. The
animals described in the current presentation, the products of 11 generations
of selective breeding, have a 350% difference in their running abilities, and
by every measure tested, the couch potato rats rank high on the cardiovascular
risk factor scale: Compared to high capacity runners, they are more obese,

have higher blood pressures and higher levels of blood fats, and have increased
insulin resistance. The work provides a strong link between aerobic capacity,
mitochondrial function, and the full range of cardiovascular symptoms.
Furthermore, an extensive study of the effects of high-intensity endurance
training in humans with metabolic syndrome will be presented and discussed.

The second part of the presentation will focus upon the use of exercise
training as a medicine for patient with post-infarction heart failure with
low level of aerobic capacity. It is now well known that moderate-intensity
endurance-training reduce symptoms, increase exercise tolerance, and improve
quality of life in patients with chronic heart failure. The training benefits have
mainly been attributed to adaptations in the peripheral circulation and skeletal
muscle rather than to adaptations in cardiac performance. However, attenua-
tion of left ventricular (LV) remodelling has been documented in some studies,
but the effects of high- vs. moderate exercise-intensity on LV-remodelling and
endothelial function in patients with post-infarction heart failure are not defini-
tively established. We randomized patients with post-infarction heart failure
(45-87 yrs, 22-males, 5-females, all received β-blockers and ACE-inhibitors,
EF 29%, peak oxygen uptake 13 ml/kg/min) to 12-weeks, 2-3 times per week,
of either moderate exercise-intensity (70% of peak heart rate), high-intensity
interval-training (95% of peak heart rate) or to a control group that received
advise from their regular doctors. Patients in the two exercise-groups cov-
ered similar distance on the treadmill at each exercise-session so that only
exercise-intensity differed; i.e. the duration of exercise was longer in the
moderate-intensity group. Ultrasound was used to assess LV-dimension and
function (including Tissue Doppler Imaging, TDI) and endothelial function in
the brachial-artery. No significant change in any parameter was observed in
the control group. Peak oxygen uptake increased by 14% and 46% (p<0.001,
interaction) after moderate and interval training, respectively. Interval-training
significantly reduced LV-internal diameter (17%) and volumes (∼20%), im-
proved EF (from 28 to 38%), stroke volume (17%), and LV-contractility
measured by TDI (22%). Both exercise modes significantly reduced LV
filling pressure and reversed endothelial dysfunction. Thus, improved systolic
function requires high-intensity training, whilst improvement in diastolic- and
endothelial function are less dependent upon exercise-intensity. High-intensity
aerobic interval training is an effective mean to reverse LV remodelling in
patients with stable post-infarction heart failure. Thus high-intensity aerobic
interval training might be a potent modifier of post-infarction heart failure.

The third part of the presentation will focus upon the importance of exercise
intensity and risk of cardiovascular mortality in an unselected population and
presents new data from a large cohort study (∼ 75 000 participants, ∼90% of
the total population) in Norway.

Tu-W21:2 HIV INFECTION AND EXERCISE: THE BLACK AND
WHITE KNIGHTS OF HIGH DENSITY LIPOPROTEIN
METABOLISM

D. Sviridov1, B.A. Kingwell1 , H. Rose1, M. Bukrinsky2, J. Hoy3,
A.M. Dart1. 1Baker Heart Research Institute, Melbourne, Australia; 2George
Washington University, Washington, DC, USA; 3Monash University,
Melbourne, Australia

Objective: Reverse cholesterol transport (RCT) is one pathway removing
excessive cholesterol from extrahepatic tissues, including the vessel wall,
thus protecting against development of atherosclerosis. Treatment strategies
targeting this pathway may prove efficient in prevention and even treatment
of atherosclerosis. However, it is becoming evident that a “one size fits all”
approach is unlikely to succeed in targeting such a complex pathway. This
brings a requirement for a detailed analysis of RCT functionality in common
circumstances associated with changes in RCT. We examine two such cir-
cumstances. First, we analyze changes in RCT associated with exercise, when
RCT is improved resulting in enhanced protection against atherosclerosis.
Second we analyze changes induced by HIV infection when RCT is altered
resulting in reduced protection against atherosclerosis.

Methods: To evaluate the effect of exercise three groups of subjects with
low, moderate and high fitness levels were compared in a cross-sectional study.
To evaluate the effect of HIV infection HIV-negative subjects were compared
with treated and untreated HIV-positive patients in a cross-sectional study.
Cholesterol efflux, plasma concentrations of HDL subfractions, concentrations
of enzymes and transfer factors involved in RCT were evaluated.

Results: A. Exercise. Higher fitness levels were associated with the fol-
lowing parameters of RCT: i) higher expression of ABCA1 in leukocytes; ii)
greater ability of plasma to support cholesterol efflux; iii) higher plasma con-
centration of preβ1-HDL; iv) higher plasma concentration of apolipoprotein
A-I and HDL cholesterol; v) greater LCAT activity; vi) no change in CETP
and PLTP activities. These data represent enhancement of all anabolic steps

XIV International Symposium on Atherosclerosis, Rome, Italy, June 18–22, 2006



Tuesday, June 20, 2006: Workshop
Tu-W21 Novel aspects of clinical practice: HIV infection and physical activity 163

T
U

E
S

D
A

Y

of RCT leading to HDL formation with no change in the catabolic steps of
RCT leading to HDL remodeling. This is consistent with more efficient flow
of cholesterol through RCT and formation of functional HDL.

B. HIV. HIV infection independently of treatment resulted in the following
associations with the parameters of RCT: i) marked inhibition of ABCA1-
dependent cholesterol efflux from HIV infected macrophages; ii) no change
in the ability of plasma to promote cholesterol efflux; iii) lower plasma preβ1-
HDL level; iv) dramatically lower plasma HDL cholesterol concentration with
no change in apolipoprotein A-I levels; v) higher plasma triglyceride levels;
vi) greater mass and activity of LCAT; vii) higher CETP activity. These
changes are consistent with impairment of RCT in HIV-infected patients at
two levels. First, impairment of ABCA1-dependent cholesterol efflux would
result in accumulation of cholesterol in macrophages infected with HIV that
may trigger atherosclerosis. Second, the flow of cholesterol through plasma
steps of RCT may be diverted from liver uptake toward transfer to atherogenic
apoB-containing lipoproteins via CETP. This would further reduce the effi-
ciency of RCT. LXR agonists and CETP inhibitors therefore might be efficient
in improving respectively cellular and plasma defects in RCT induced by HIV
infection.

Conclusions: The analysis of major steps of RCT may elucidate the mech-
anisms leading to changes in RCT efficiency and suggest strategies targeting
RCT for the purpose of reducing risk of atherosclerosis.
Funding: This work was supported in part by the NIH grant R03 TW006238
and R21 DK072926, grants #317810 and 317811 from the National Health and
Medical Research Council of Australia and Australian Postgraduate Award
#1549 (HR).

Tu-W21:3 CARDIAC RISK IN HIV POSITIVE PATIENTS:
A NEW GROUP FOR AGRESSIVE PREVENTION OF
ATHEROSCLEROSIS?

C.Y. Pai, D. Calderaro, C.L. Zilli Vieira, E. De Oliveira Lima, I. Giuliano,
B. Caramelli. Heart Institute (Incor) University of São Paulo Medical School,
São Paulo, Brazil

Objective: Thanks to the Highly Active AntiRetroviral Therapy the Adquired
Immunodeficiency Syndrome has become a chronic disease, but a high propor-
tion of HIV patients develop metabolic alterations, mainly insulin resistance
and hyperlipidemia. Our study was performed to compare the cardiac risk
among HIV+ patients and a presumed high risk population: HIV negative
patients with known atherosclerotic disease.

Methods: We applyed the Framingham Risk Score (FRS) in 100 HIV+
patients (group A) and in 100 seronegative patients (group B) with peripheral
artery disease or coronary artery disease, randomly assigned.

Results: The average FRS was 12.3 X 15.4 in groups A and B, respectively
(p=0.03), and the average age was lower in the HIV+ group: 48.9 X 64.9
years-old (p<0.0001). There was a higher average level of total cholesterol,
tryglicerides and LDL-cholesterol in the group A: 241 X 177, 285.8 X 133.5,
140.3 X 103.7 (p<0.0001). There was no difference in the HDL-cholesterol
level (46.8 X 46.7). The prevalence of smoking was three times higher among
seropositive patients (17% X 6%; p=0.0002), and the average FRS of HIV+
smoking patients was similar to the average FRS of the group B: 16.4 X 15.4
(p=0.44).

Conclusions: We conclude that despite being younger, HIV+ patients are at
the same cardiac risk level as atherosclerotic patients.This condition requires
prompt efforts regarding metabolic alterations and mainly decreasing smoking
prevalence in order to prevent a cardiovascular epidemic burden in the HIV
population through the next decades.
Funding: There was no source of commercial nature.

Tu-W21:4 INFLUENCE OF PRAVASTATIN ON CAROTID
ARTERY STRUCTURE AND FUNCTION IN
DYSLIPIDEMIC HIV-INFECTED PATIENTS
RECEIVING ANTIRETROVIRAL THERAPY

F. Boccara 1, T. Simon2, K. Lacombe3, A. Cohen4, B. Laloux1, E. Bozec1,
S. Durant2, P.M. Girard3, S. Laurent1, P. Boutouyrie1 . 1Department of
Pharmacology, Université Paris-Descartes, Paris, France; 2Department of
Pharmacology and Urc-Est, Saint Antoine University Hospital, Paris,
France; 3Department of Infectious Diseases, Saint Antoine University
Hospital, Paris, France; 4Department of Cardiology, Saint Antoine University
Hospital, Paris, France

Atherosclerosis is an emerging complication in human immunodeficiency
virus-infected (HIV+) patients treated with highly active antiretroviral ther-

apy. Our objective was to determine the effects of pravastatin on intima-media
thickness of the common carotid artery (IMT-CCA) and aortic stiffness in
dyslipidemic HIV+ patients receiving antiretroviral therapy.

Methods: Forty-two HIV+ patients with pravastatin and 42 age, sex
and smoking status-matched HIV+ patients not under lipid-lowering treat-
ment were enrolled in the study. All patients were dyslipidemic, treated
with antiretroviral therapy and had at least one other cardiovascular risk
factor. IMT-CCA and pulse pressure were determined using a non-invasive
high-definition echotracking device.

Results: Pravastatin (mean dose: 30±10 mg/day, mean duration: 23±8
months) did not influence carotid artery structure and function, nor aortic stiff-
ness in HIV+ patients with pravastatin compared with HIV+ patients without
pravastatin [IMT-CCA: 689±131 μm versus 717±148 μm, P=0.36; carotid
distensibility: 31±14 kPa-1.10-3 versus 28±12 kPa-1.10-3, P=0.25; aortic
stiffness: 9.6±1.7 m/s versus 10.0±1.8 m/s, P=0.25, respectively]. Using
logistic regression, age and body mass index were independent determinants
of IMT-CCA. Mean arterial pressure, age, duration of HIV infection and
protease inhibitor exposure determined aortic stiffness.

Conclusions: Use of pravastatin was not associated with significantly
lower carotid IMT-CCA in dyslipidemic HIV+ patients. Randomized trials are
needed to confirm if HIV-related atherosclerosis is resistant to pravastatin or
to all statins.

Tu-W21:5 HIV-INFECTED PATIENTS PRESENTED IMPAIRED
ENDOTHELIAL FUNCTION ASSESSED BY
PERIPHERAL ARTERIAL TONOMETRY

B. Coll1, S. Parra1, F. Marimon1, G. Aragones2, A. Castro1,
C. Alonso-Villaverde1 , L. Masana1. 1Servei de Medicina Interna, Hospital
Universitari Sant Joan, Reus, Tarragona, Spain; 2Centre de Recerca
Biomedica, Hospital Universitari Sant Joan, Reus, Tarragona, Spain

Introduction: HIV-infected patients may be at risk of suffering from
atherosclerosis-related conditions, and then the identification of these pa-
tients at higher risk is warranted.

Methods: HIV-infected patients (N=43), healthy volunteers (N=6) and 26
patients with mild hypercholesterolemia were recruited. To test the endothelial
function, reactive hyperemia peripheral artery tonometry was used (Itamar
Medical Ltd., Israel). Data were analyzed in an operator-independent manner.
To detect predictors of the endothelial function, we applied univariate and
multivariate regression analyses.

Results: baseline characteristics revealed that HIV-infected patients were
younger [42.4 (6.8) vs. 53.5 (7.9), p<0.001]and presented lower HDL choles-
terol concentration than controls with mild hypercholesterolemia [1.08 (0.38)
vs. 1.28 (0.28) mmol/L, p<0.001]. Protease inhibitors were prescribed in 18
(42.9%) patients and 16 (38.1%) were under non-nucleoside analogues. 17
(40.5%) HIV patients presented endothelial dysfunction compared to healthy
controls (none had endothelial dysfunction) and controls with mild hyper-
cholesterolemia (6, 23.1%, overall P value=0.03). There was no significant
difference in endothelial function between groups of HIV treatment. HDL con-
centration was significantly (p=0.02) associated with a 0.16 (0.03-0.78)-fold
decrease risk of endothelial dysfunction.

Conclusion: HIV-infected patients showed impaired endothelial function,
even when compared to older hypercholesterolemic patients. This may be
related to the lower HDL cholesterol concentration observed in HIV patients.

Tu-W21:6 PHYSICAL EXERCISE CAPACITY IS ASSOCIATED
WITH CORONARY AND PERIPHERAL VASCULAR
FUNCTION IN HEALTHY YOUNG ADULTS

U. Hägg1, B. Wandt2, G. Bergström2, R. Volkmann2, L.-M. Gan1,2. 1Inst. of
Physiology, Göteborg University, Göteborg, Sweden; 2Dept. of Clinical
Physiology, Cardiovascular Institute, the Sahlgrenska Academy, Göteborg,
Sweden

Objecitve: Short-term exercise training has been shown to improve cardio-
vascular function, while long-term effects of a physically active lifestyle on
coronary artery function in particular, are still not well studied. We explored
possible relationships between physical exercise capacity and coronary and
peripheral vascular function in healthy young adults.

Methods: 29 young healthy male and female volunteers participated in
the study. They underwent 1) basic clinical and echocardiographic charac-
terization 2) coronary flow velocity reserve (CFVR) measurement of the left
anterior descending coronary artery (LAD) 3) common carotid artery (CCA)
intima-media thickness (IMT) measurement 4) assessment of CCA stiffness
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index (SI) 5) forearm flow-mediated vasodilation (FMD) 6) sub-maximal
exercise test.

Results: The calculated weight adjusted maximal oxygen uptake capacity
(VO2maxc) was positively correlated to LAD CFVR, and inversely correlated
to IMT and SI. Also, subjects with high compared to moderate exercise
capacity, had higher FMD. In addition, subjects with LAD CFVR in the upper
median had greater ratios between endothelial-dependent and independent
vasodilation in the forearm and lower SI in CCA.

Conclusions: High exercise capacity due to a physically active lifestyle
is associated with high coronary and peripheral artery function, indicating an
early protective role of physical exercise for cardiovascular health.
Funding: the Swedish Medical Research Council, the Sahlgrenska University
hospital (LUA/ALF), AstraZeneca R&D, Sweden, the Swedish Heart-Lung-,
the Lundberg-, the rAke Wiberg-, and the Magnus Bergvall Foundations.

Tu-W21:7 RELATIONSHIP BETWEEN ASPIRIN RESISTANCE
AND C-REACTIVE PROTEIN LEVELS DURING
EXERCISE

O. Gulmez, C. Ertan, A. Yildirir, D. Konas, U. Bal, O. Demir, A. Aydinalp,
I. Atar, B. Ozin, H. Muderrisoglu. Baskent University Faculty of Medicine,
Department of Cardiology, Ankara, Turkey

Objective: C-reactive protein (CRP) is an inflammatory marker with increased
levels predicting major events in atherosclerotic vascular disease. The term
aspirin resistance (AR) is used to describe both the absence of pharmacologic
effects of aspirin on platelets and poor clinical outcomes, such as recurrent
vascular events. The objective of this study is to investigate the effects of AR
on CRP levels at rest and after exercise.

Methods: Venous blood samples were collected before and immediately
after treadmill exercise test from 101 patients (age 58.0 ± 8.5 yrs; 63.4% men)
with stable anjina pectoris or having risk factors for coronary artery disease
(CAD). All petients were receiving 100-300 mg/d enteric coated aspirin for at
least 7 days. Platelet reactivity was measured by the platelet function analyzer
(PFA)-100 system and AR was defined as a normal collagen/epinephrine
closure time (<165 s).

Results: Of the 101 patients, 63 (62.4%) were aspirin sensitive both at rest
and immediately after exercise (group 1), 18 (17.8%) had AR at rest (group
2), and 20 (19.8%) were aspirin sensitive at rest but developped AR after
exercise (group 3). There was no difference between groups regarding age,
sex, CAD risk factors and medical therapy. CRP increased nonsignificantly
after exercise in all groups and this increase was more prominent in group 3
(group 1: 7.1±10.8 vs 8.0±15.3 mg/dl, p=0.64; group 2: 4.3±3.4 vs 4.9±4.0
mg/dl, p=0.38; group 3: 3.8±3.7 vs 12.5±26.8 mg/dl, p=0.15).

Conclusion: The development of AR after exercise is associated with an
increase in CRP levels.

Tu-W22 ADIPOSE TISSUE

Tu-W22:1 ROLE OF ADIPOKINES IN OBESITY-LINKED
INSULIN RESISTANCE, METABOLIC SYNDROME
AND ATHEROSCLEROSIS

T. Kadowaki, T. Yamauchi, N. Kubota, N. Kamei, K. Tobe. Department of
Metabolic Diseases, Graduate School of Medicine, University of Tokyo, Japan

Adipose tissue secretes a variety of hormones which affect insulin sensitivity.
Adiponectin is a major insulin sensitizing hormone, which can activate AMP
kinase and PPARα pathways to facilitate glucose and lipid metabolism to
increase insulin sensitivity. Decreased plasma adiponectin linked to obesity
is causally involved in insulin resistance and metabolic syndrome in obe-
sity in both rodent models and humans. Moreover, results with adiponectin
knockout mice as well as those with adiponectin transgenic Apo E knockout
mice suggest that decreased plasma adiponectin may be directly involved in
increased neointimal formation and atherosclerotic plaque formation. Con-
sistent with this, decreased plasma adiponectin levels have been shown to
be associated with development of cardiovascular diseases in humans. These
biological effects of adiponectin are mediated, at least in part, via adiponectin
receptors, Adipo R1 and Adipo R2. Adiponectin and adiponectin receptors are
downregulated in obesity. PPARγ agonists such as thiazolidinediones (TZDs)
can upregulate plasma adiponectin levels. TZDs can ameliorate insulin resis-
tance and atherosclerosis via both adiponectin-dependent and -independent
pathways. On the other hand, PPARα agonists can upregulate adiponectin
receptors. MCP-1 (monocyte chemoattractant protein-1) is upregulated in

obesity and one of the candidate adipokines causing insulin resistance. Trans-
genic overexpression of MCP-1 in white adipose tissue can cause macrophage
infiltration, insulin resistance in both skeletal muscle and liver, and glucose
intolerance without affecting adipocyte size and plasma adiponectin levels.

In conclusion, downregulation of adiponectin and upregulation of in-
sulin resistance causeing adipokines such as MCP-1 in concert can cause
obesity-linked insulin resistance, metabolic syndrome, and thereby aggravat-
ing atherosclerosis.
References
[1] Yamauchi T et al.: Molecular cloning of adiponectin/Acrp30 receptors

that mediate antidiabetic metabolic effects. Nature 423: 762-769, 2003
[2] Kadowaki T, Yamauchi T: Adiponectin and adiponectin receptors. En-

docrine Reviews 26: 439-451, 2005,
[3] Kubota N et al.: Pioglitazone ameliorates insulin resistance and diabetes

by both adiponectin dep endent and independent pathway. J. Biol. Chem.,
online January 23, 2006

Tu-W22:2 SECRETORY FACTORS FROM ADIPOSE TISSUE AND
ENDOTHELIAL FUNCTION

H. Hauner. Else Kröner-Fresenius-Zentrum für Ernährungsmedizin,
Technische Universität München, 81675 München, Germany

Obesity is associated with an increased risk of metabolic and cardiovascular
diseases. Numerous recent studies highlight the critical role of adipose tissue
in the development of a state of subacute chronic inflammation. Adipose
tissue is not only a passive fat-storing organ, but synthesizes and releases
an impressive number and variety of factors that are produced not only
by adipocytes but also by mesenchymal stromal cells as well as resident
and infiltrating monocytes/macrophages. Interestingly, a large proportion of
secreted proteins are cytokines and other proinflammatory proteins and some
are well known to act as angiogenic factors. For example, adipose tissue is an
important production site for IL-6, IL-8 and plasminogen activator inhibitor-1
(PAI-1). On the other hand, endothelial cells express receptors for many of
these adipose tissue-derived factors indicating that adipose tissue function may
be directly linked to the pathophysiology of endothelial dysfunction. It will
be described in detail how leptin and other secreted products are influencing
endothelial cell growth and function. In contrast, adiponectin, IL-10 and other
anti-inflammatory proteins also secreted by adipose tissue were found to exert
a protective action on endothelial cells. It is obvious that there exists a critical
and fragile balance between pro- and anti-inflammatory proteins released from
adipose tissue which has a direct impact on endothelium function. A better
understanding of the role of secretory factors may provide the prerequisite
to develop new strategies to prevent and treat endothelial cell dysfunction
characteristic of obesity.

Tu-W22:3 ADIPONECTIN MODULATES TRANSCRIPTION
FACTOR ACTIVATION BY ANGIOTENSIN II IN
SMOOTH MUSCLE CELLS

N. Yamada1, I. Manabe1, Y. Oishi1, K. Fujiu1, K. Tobe2, T. Yamauchi2 ,
T. Kadowaki2, R. Nagai1. 1Department of Cardiovascular Diseases, the
University of Tokyo, Tokyo, Japan; 2Department of Metabolic Diseases, the
University of Tokyo, Tokyo, Japan

Objective: Adiponectin is an adipocytokine that has been implied to have
vascular protective functions. For instance, adiponectin knockout mice showed
severe neointima formation in vascular injury models. Moreover, adiponectin
treatment reduced atherosclerotic lesions in apolipoprotein E-deficient mice.
Krüppel-like factor 5 (KLF5) is a transcription factor that we have previously
shown plays an important role in cardiovascular remodeling in response to
external stress. Indeed, KLF5 heterozygous knockout mice exhibited reduced
neointima formation in vascular injury models. In vascular smooth muscle
cells (SMCs), KLF5 is induced by angiotensin II (AII) and controls phenotypic
modulation and expression of PDGF-A. Based on them, we hypothesized that
adiponectin might affect SMCs functions by modulating KLF5.

Methods: Cultured rat SMCs were treated with adiponectin and AII. Tran-
scription factor expression was analyzed by RT-PCR and Western analyses.

Results: Adiponectin receptors, AdipoR1 and R2 were expressed in SMCs.
Treatment of SMCs with adiponectin significantly reduced induction of KLF5
by AII, whereas it moderately reduced expression of Egr-1 and C/EBP. Be-
cause KLF5 transcription is partly controlled by C/EBP, adiponectin appears
to inhibit KLF5 induction in part via suppression of C/EBP and Egr-1. This
inhibition of C/EBP and Egr-1 was dependent on AMP-activated protein
kinase (AMPK).
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Conclusions: These results suggest that adiponectin may exert vascular
protective effects via inhibition of C/EBP, Egr-1 and KLF5.
Funding: Grant-in-Aid from the Ministry of Education, Culture, Sports,
Science and Technology of Japan

Tu-W22:4 TYPE 2 DIABETES IS CHARACTERIZED BY LOW
POSTPRANDIAL ADIPONECTIN PLASMA LEVELS
AND ADIPOSE TISSUE GENE EXPRESSION

L. Bozzetto 1, G. Annuzzi1 , C. Santangelo2 , L. Patti1 , R. Giacco1, L. Di
Marino1, R. Masella2 , G. Riccardi1 , A.A. Rivellese1 . 1Dept Clinical and
Experimental Medicine, Federico II University, Naples, Italy; 2Food Quality
and Risk Assessment, Iss, Rome, Italy

Objectives: To clarify the interrelationships between adiponectin and in-
sulin resistance/obesity/type 2 diabetes, and the regulation of adiponectin by
feeding.

Methods: Nine obese diabetic (OD), 11 obese non diabetic (OND), and
10 normal weight control (C) males, age 30-60 years, were administered a
fat-rich meal (944 kcal). Fasting and postprandial blood samples were taken
for adiponectin measurement. Needle biopsies of abdominal subcutaneous
adipose tissue (AT) were taken 6 h after meal and, on a different day, in the
fasting condition before a hyperinsulinemic euglycemic clamp.

Results: OD and OND subjects had similar levels of adiposity and insulin
resistance (BMI 33±2 and 34±3 vs. C 24±1 kg/m2; waist circumference
112±8 and 113±7 vs. 84±5 cm; M/I ratio 2.1±1.2 and 1.7±0.8 vs. 7.6±3.4;
M±SD). At fast, plasma adiponectin was lower, albeit not significantly, in
OD subjects (3.1±0.8 mcg/ml) than in OND and C (4.5±2.7 and 4.7±2.6
mcg/ml); adiponectin gene expression in AT was not different in the 3
groups (1.3±0.7, 1.4±0.8, and 1.3±0.3 AU, respectively). Six h after meal,
plasma adiponectin decreased in OD subjects while significantly increased
in OND and C, postprandial changes being significantly different among the
three groups (ANOVA p=0.01); gene expression decreased in OD subjects
(-0.27±0.25 AU, p=0.01) while was unchanged in OND (p=0.59) and C
subjects (p=0.45).

Conclusions: Type 2 diabetes is associated with lower postprandial plasma
levels and AT gene expression of adiponectin, independently of degree of
adiposity and insulin resistance, suggesting a deleterious regulation by feeding
in diabetic patients.

Tu-W22:5 THE HYPOADIPONECTINEMIA OF NEWLY
DIAGNOSED UNTREATED TYPE 2 DIABETIC
PATIENTS CANNOT BE ENTIRELY EXPLAINED BY
THEIR EXCESS VISCERAL ADIPOSITY

M. Côté1,2, P. Poirier1, P. Mauriège3 , J. Bergeron4, N. Alméras1,5 ,
I. Lemieux1, A. Tremblay3, J.P. Després1,3 . 1Laval Hospital Research
Center, Ste-Foy, Canada; 2Departement of Anatomy and Physiology, Laval
University, Ste-Foy, Canada; 3Departement of Social and Preventive
Medecine, Laval University, Ste-Foy, Canada; 4CRML, CHUL Research
Center, Ste-Foy, Canada; 5Departement of Food Sciences and Nutrition,
Laval University, Ste-Foy, Canada

It is well known that visceral obesity is associated with metabolic abnormal-
ities increasing the risk of type 2 diabetes and CHD. In this regard, many
studies have shown that hypoadiponectinemia represented another metabolic
complication associated with an excess of visceral adipose tissue (VAT).
Moreover, a low plasma adiponectin concentration has been suggested to play
a role in an impaired insulin action predicting the future development of type
2 diabetes. However, it is unclear whether the hypoadiponectinemia observed
in type 2 diabetic patients can be attributed to their well documented excess
VAT.

Therefore, the objective of the present study was to evaluate the contri-
bution of VAT to the reduced adiponectin levels observed in subjects with
newly diagnosed, untreated type 2 diabetes. For this purpose, fasting plasma
adiponectin levels were determined by ELISA in 227 normal glucose tolerant
(NGT) subjects, 85 impaired glucose tolerant (IGT) subjects and 22 newly
diagnosed untreated type 2 diabetic subjects. Diabetic subjects were then
individually matched with one IGT subject and one NGT subject on the basis
of their similar amount of VAT (n = 16). Comparison among these three
subgroups revealed no significant differences in adiponectin levels between
the NGT and IGT subjects but marked differences between diabetic and NGT
subjects (5.3±3.6 vs. 7.9±4.4 vs. 10.2±5.8 μg/mL; p<0.006, for diabetic,
IGT and NGT subjects, respectively).

These results provide evidence that the hypoadiponectinemic state observed

in diabetic subjects cannot be entirely explained by their concomitant excess
of VAT.
Funding: CIHR.

Tu-W22:6 ROLE OF MACROPHAGE INFILTRATION IN
INFLAMMATORY CHANGES OF OBESE SUBJECTS
ADIPOSE TISSUE

M. D’Adamo1, C. Consoli1 , V. Guglielmi1, P. Gentileschi2 , M. Federici1 ,
D. Lauro1, G. Donadel1, R. Lauro1, P. Sbraccia1 . 1Dept. of Internal
Medicine University of Rome -Tor Vergata, Rome, Italy; 2Dept. of Surgery
University of Rome -Tor Vergata, Rome, Italy

To evaluate the role of macrophage (MPh) infiltration and gene expression
in the inflammation of obesity, subcutaneous (SC) and visceral (V) adipose
tissue (AT) was obtained from 5 obese (Ob) and 5 age and sex matched lean
subjects. After collagenase digestion adipocyte (AC) fraction was collected
and MPh were extracted. MPh number was normalized per gram of tissue,
Adipokine mRNA expression from total AT, AC and MPh was quantitated by
Real Time PCR. MPh were more represented in AT of Ob both SC and V
respect to normal subjects (∼1.2±0.2×105/g of tissue vs. 0.15±0.03×105/g,
SC; 1.8±0.6×105/g vs. 0.2±0.04×105/g, V) and they showed high expression
of CD14 and CD68. Both AC and MPh from V AT showed higher IL-6 than
SC cells (>20 fold higher AC, >7,5 fold higher MPh); Ob showed higher
IL-6 vs. lean both in V and in SC MPh (3.5 fold in V; 2.5 fold in SC).
TNFalpha and resistin MPh expression both in SC and V were higher in Ob
vs. lean (6 fold, TNFalpha; 3.6 fold, resistin). Leptin and adiponectin were
exclusively expressed from AC fraction and SC>V; leptin was higher in Ob
vs. lean (10.5±0.7 vs 2.5±0.5 p<0.005, rel am.); SC adiponectin was higher
in lean vs. Ob (15.6±2.4 vs. 4.7±0.8 p<0.005, rel am.). Therefore: 1) MPh
number in SC and V AT of Ob is higher than in lean and V>SC; 2) expression
of cytokines is higher in MPh than in AC, and higher in MPh from Ob vs.
lean; 3) V AT MPh expression of cytokines is higher than in SC AT both
in Ob and in lean. Our data show that inflammation of obesity is associated
with increased MPh infiltration more pronounced in V than in SC AT, and that
cytokine production is due to MPh component.

Tu-W22:7 LIPOPROTEIN LIPASE, AN ADIPOCYTE-DERIVED
PARACRINE MEDIATOR OF MACROPHAGE
ACTIVATION AND RECRUITMENT IN THE OBESE
ADIPOSE TISSUE?

L. Ling, G. Renier. CHUM Research Center, University of Montreal,
Montreal, Canada

Recent data suggest that cross-talk between adipocytes and adipose tissue
resident macrophages may represent a mechanism triggering the obese adipose
tissue inflammatory response.

Objectives: In the present study, we evaluated the role of adipocyte-derived
lipoprotein lipase (LPL) as paracrine inducer of macrophage activation and
monocyte adhesion to endothelium.

Methods: 3T3-L1 preadipocytes or mature adipocytes were pre-treated or
not with an anti-LPL antibody, then incubated for 1h with heparin or insulin
to induce the release of LPL. Conditioned media (CM) from these cells were
then harvested and added to cultured J774 macrophages or confluent human
aortic endothelial cells (HAECs) for 48h. Supernatants of macrophages were
collected and assayed for TNF alpha, IL-6 and nitric oxide (NO). Following
addition of human monocytes to HAECs, monocyte adhesion to these cells
was quantified.

Results: Incubation of macrophages with CM from heparin- or insulin-
treated adipocytes, but not with CM from pre-adipocytes, significantly in-
creased TNFalpha, IL-6 and NO production by these cells. Immunoneu-
tralization of LPL reduced these effects. Incubation of HAECs with CM of
heparin-treated adipocytes, but not with CM from pre-adipocytes, significantly
enhanced monocyte adhesion to these cells. Blockade of LPL totally abrogated
this effect.

Conclusions: These data indicate that adipocyte-derived LPL acts as a
paracrine mediator of macrophage activation and monocyte adhesion to en-
dothelium in vitro. They suggest a new role for adipose tissue LPL, that of
triggering macrophage activation and infiltration in the obese adipose tissue.
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TRANSPORT

Tu-W23:1 ABC TRANSPORTERS, LIPID EFFLUX AND
ATHEROSCLEROSIS

A.R. Tall, N. Wang, F. Matsuura, M. Ranalletta. Department of Medicine,
Columbia University Medical Center, New York, NY 10032, USA

In macrophages both ABCA1 and ABCG1 are induced by cholesterol loading
or LXR activation. Studies using overexpression systems or macrophages
with genetic deficiencies show that ABCA1 promotes cholesterol efflux to
apoA-I but not to mature HDL particles, while ABCG1 promotes cholesterol
efflux to HDL but not apoA-I, suggesting complementary roles for these two
transporters. While ABCA1 binds apoA-I, ABCG1 does not directly bind
HDL but moves to the plasma membrane in LXR-induced macrophages,
where it appears to increase the availability of cholesterol to a variety of
acceptors including HDL, while decreasing cholesterol esterification activity
in the ER. This suggests that ABCG1-HDL may protect against macrophage
foam cell formation. Studies using HDL isolated from subjects with homozy-
gous deficiency of CETP show 2-3 fold increased mass cholesterol efflux
from macrophages to HDL, in an ABCG1-dependent pathway, compared to
control HDL (matched for protein content). The active fraction of the CETP
deficient HDL contains apoE and a markedly increased amount of LCAT.
These studies indicate an enhanced ability of CETP deficient HDL to reverse
foam cell formation. Studies are underway to assess the impact of ABCG1 on
atherosclerosis using bone marrow transplantation from ABCG1-/- mice into
LDLR-/- recipients.

Tu-W23:2 CAN LXR, A TRANSCRIPTIONAL REGULATOR OF
LIPID METABOLISM, SUCCEED AS AN HDL DRUG
TARGET?

R.M. Lawn. CV Therapeutics, Inc., Palo Alto, CA 94304 USA

Although specific mechanistic details remain to be elucidated, it is now well
appreciated that the low density lipoprotein (LDL) particle and its modified
forms deposit cholesterol in cells of the vessel wall, including macrophages
and smooth muscle cells, contributing to the progression of athersclerosis.
Modern drugs are quite effective in reducing LDL levels. However, many heart
disease patients have low levels of high density lipoprotein (HDL), and not
elevated LDL. HDL removes excess cholesterol from peripheral tissues via
the pathway of reverse cholesterol transport, and has other cardio-protective
properties as well. In order to inform possible drug discovery, researchers
sought to discover the defect in Tangier disease, a rare monogenic disorder
marked by extreme HDL deficiency and heightened cardiovascular risk.

Utilizing different strategies, several groups identified the defective Tang-
ier disease gene to encode the transporter protein ABCA1. While pedigree
analysis was used by others to identify the defective locus, we used gene
expression microarray profiling followed by cell culture expression studies to
establish the role of ABCA1. It was shown to be expressed in macrophages in
cardiovascular lesions, and act as a rate limiting step in the efflux of cholesterol
and phospholipids onto nascent HDL particles. Genetic evidence in mice and
humans verified the sense of increasing ABCA1 gene expression as a drug
discovery strategy. The nuclear hormone receptor LXR was identified as a key
physiologic modulator of ABCA1 expression, and may offer one of the few
possible pathways of pharmacologically increasing ABCA1 activity. However,
since the initiation of this strategy, numerous LXR target genes have been
identified in macrophages, liver, intestine and other sites, which may serve
to orchestrate a concerted physiological response to excess sterol deposition.
These include several other members of the ABC transporter family. ABCG5
and ABCG8 were identified as the defective genes in the genetic disorder of
sterol metabolism, sitosterolemia. They play a role in selective sterol uptake
and exclusion from the intestine and the liver. ABCG1 appears to act in the
macrophages at a “later” step than ABCA1, in passing cellular cholesterol
to lipid enriched HDL particles, whereas ABCA1 prefers lipid-poor pre-beta
HDL as a preferred acceptor. Subsequent elucidation of LXR target genes
involved in processes ranging from sterol homoeostasis, to inflammation, to
neurological function, have only heightened to desire to develop high affinity
LXR ligands as drug candidates.

Unfortunately, a flaw in this strategy arose with the discovery that systemic
administration of potent LXR ligands causes increased plasma triglycerides
and liver lipid deposition due to the induction of several gene products involved
in the synthesis of fats. Lipogenic genes in the liver are highly induced by
LXR activation either directly, or via LXR induced transcription of the sterol

regulatory protein SREBP1c. Pharmaceutical development is taking several
approaches to obtain LXR agonists that are selective for either tissues, for
LXR receptor subtypes, or particular target genes. Macrophage replacement
studies in mice have supported the hypothesis that LXR activation confined
to macrophages would have a protective role in reverse cholesterol transport
but avoid the pitfalls of inducing lipid bio-synthetic genes in the liver. A
promising strategy might be to take advantage of the very complexity of the
LXR enhancer/promoter transcription complex to discover compounds that
would increase transcription of the sterol transport set of LXR target genes,
but not the lipid bio-synthetic target genes. This is being approached by both
structure-based design of LXR ligands and by a compound screening strategy
which incorporates readouts of multiple target genes. One promising approach
is to design partial agonists of LXR with features of interaction with the
ligand binding pocket, and the protein’s helix twelve, that affect co-activator
recruitment and co-repressor displacement to differentially modulate target
gene transcription in either cell type, or target gene, fashion.

Tu-W23:3 INCREASED ABCA1-MEDIATED CHOLESTEROL
EFFLUX POTENTIAL OF SERA FROM
APOA-IMILANO CARRIERS

E. Favari1, I. Zanotti1 , F. Zimetti1 , F. Bernini1, M. Lee2, P.T. Kovanen2,
C.R. Sirtori3 , G. Franceschini3 , L. Calabresi3 . 1Dept. of Pharm and Biol
Sciences, Univ. of Parma, Parma, Italy; 2Wihuri Research Institute, Helsinki,
Finland; 3Center E.G. Paoletti, Univ. of Milan, Milan, Italy

Objective: ApoA-IMilano (A-IM) is the first described mutant of human
apolipoproteins and 44 heterozygous carriers have been identified up to now.
The severe hypoalphalipoproteinemia and the partial LCAT and CETP defi-
ciencies suggest a defective RCT, but the carriers do not suffer from premature
CHD. In this study we compared the ABCA1-madiated cholesterol efflux
potential of sera from A-IM carriers and control subjects.

Methods: The effect of sera on cholesterol efflux was measured in J774
cells expressing high levels of ABCA1 upon treatment overnight with cAMP
and also in human control fibroblasts and from Tangier patients.

Results: ABCA1-mediated cholesterol efflux to sera from A-IM carriers
was increased compared with sera from control subjects. After probucol
treatment of cells the sera from control subjects had the similar efflux potential
that sera from A-IM carriers. Chymase treatment of both set of sera showed
a reduction on the ABCA1-mediated efflux and eliminated the difference
on efflux potential between sera from A-IM carriers and control subjects.
Chymase treatment cleaved small particles that were present only into sera
from carriers. These particles contain one molecule of A-IM dimers and gel
analysis showed a migration in a area between the alpha and beta positions.

Conclusions: Sera from A-IM carriers have an efficient efflux potential.
The enhanced ability of sera from A-IM carriers to promote the ABCA1-
mediated efflux is specifically related to the presence of unique HDL particles.
Fundings: Grants from the Ist. Naz. Ric. Cardiovasc. and the Italian Ministry
of University and Scientific Res.

Tu-W23:4 HEPATIC ABCA1 IS A KEY MOLECULE IN HDL
CHOLESTERYL ESTER METABOLISM IN MICE

M. Brundert1, R.R. Singaraja2, B. Stahmer1, J.S. Parks3, M.R. Hayden2,
F. Rinninger1. 1University Hospital Eppendorf, Hamburg, Germany;
2University of British Columbia, Vancouver, Canada; 3Wake Forest
University, Winston-Salem, USA

Objective: Mutations in ABCA1, the lipid transport molecule which is
mutated in Tangier Disease, yield a rapid turnover of HDL-associated
apolipoproteins which presumably are cleared by the kidneys. However, the
role of ABCA1 in the liver for HDL apolipoprotein and cholesteryl ester
catabolism is unknown.

Methods: Murine HDL was radiolabeled with 125I in its apolipoprotein
and with [3H]Cholesteryl Oleyl Ether in its CE moiety. HDL metabolism in
plasma and HDL uptake by tissues was investigated in ABCA1 overexpress-
ing BAC-transgenic (BAC+) mice and in mice harboring deletions of total
(ABCA1-/-) and liver-specific ABCA1 (ABCA1-L/-L). Besides, in ABCA1-/-
and ABCA1-L/-L mice, the ABCA1 protein was expressed in the liver by
adenovirus-mediated gene transfer.

Results: In ABCA1+ mice with elevated ABCA1 expression, fractional
catabolic rates (FCR’s) of both the protein and the lipid tracer were substan-
tially decreased in plasma and in the liver, yielding a significantly diminished
hepatic selective CE uptake from HDL. By contrast, ABCA1-/- or ABCA1-
L/-L mice had significantly increased plasma and liver FCR’s for both HDL
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tracers. An ABCA1 deficiency was associated with increased selective HDL
CE uptake by the liver under all experimental conditions. In ABCA1-/- and in
ABCA1-L/-L mice, the adenovirus-mediated hepatic ABCA1 protein expres-
sion normalized plasma HDL tracer catabolism, HDL tracer uptake rates by
tissues and HDL selective CE uptake by the liver.

Conclusions: Hepatic ABCA1 has a critical role for HDL catabolism in
plasma and for HDL selective CE uptake by the liver.
Funding: Deutsche Forschungsgemeinschaft

Tu-W23:5 INTRAVENOUS ADMINISTRATION OF LARGE
UNILAMELLAR VESICLES AND APO AI/
PHOSPHOLIPID COMPLEXES INCREASES FREE
CHOLESTEROL IN PLASMA BY DIFFERENT
MECHANISM

M. Cuchel 1, S. Lund-Katz2, M. De La Llera-Moya2 , G.H. Rothblat2 ,
M.C. Phillips2, D.J. Rader1. 1University of Pennsylvania School of Medicine,
Philadelphia, USA; 2Childrens Hospital of Philadelphia, Philadelphia, USA

Objectives: Intravenous administration of either large unilamellar vesicles
(LUV) or apoAI/phospholipid (PL) complexes is associated with increased
free cholesterol (FC) in plasma, suggesting that both particles promote C
efflux from tissues and reverse C transport. We performed studies to compare
the kinetics of C mobilization after administration of these particles.

Methods: Wild type (WT), SRBI-KO and ABCA1-KO mice received
either apoAI/PL (apoAI ∼3 mg, PL ∼5 mg) or LUV (PL ∼5 mg). Blood was
draw at 0h and 20min, 2, 6, and 24h after injection. The ability of serum from
treated mice to promote FC efflux was assessed in vitro using Fu5AH (for
SRBI) and J774±cAMP (for ABCA1) cells.

Results: After apoAI/PL injection in WT, FC peaked at 20min and was
back to 0h levels by 24h; after LUV injection, FC peaked at 6h and by 24h was
still higher than 0h. The FC peak 20min after apoAI/PL injection in SRBI-KO
was 1/10 than that in WT (p=0.01), whereas it was similar in ABCA1-KO
and WT (p>0.05). FC levels after LUV injection were similar in SRBI-KO
and WT (p>0.05), but were lower in ABCA1-KO than in WT (p>0.01).
WT serum obtained 20min after apoAI/PL injection increased SRBI-mediated
efflux by ∼3 fold versus 0h and only modestly affected ABCA1-mediated
efflux. Serum obtained after LUV injection modestly affected SRBI mediated
efflux and increased ABCA1-mediated efflux with peak response at 2h (∼2
fold greater than 0 h).

Conclusions: Mobilization of FC after administration of apoAI/PL is
primarily mediated by SRBI, whereas mobilization of FC after administration
of LUV is primarily mediated by ABCA1.

Fundings: NIH-HL22633

Tu-W23:6 EXOGENOUS APOLIPOPROTEIN A-I PROMOTES
FAECAL STEROL EXCRETION IN
HYPERCHOLESTEROLEMIC RABBITS

J. Taylor1, K.A. Rye2, T. Sloane1, K. Gaus1, K. Ruberu1, W. Jessup1,
L. Kritharides 1,3. 1Centre For Vascular Research, University of New South
Wales, Sydney, Australia; 2Heart Research Institute, Sydney, Australia;
3Department of Cardiology, Concord Hospital, Sydney, Australia

Background: Doses of apolipoprotein AI (apoAI) hitherto used to demon-
strate reverse transport of cholesterol (RCT) to the bile are much higher
than those required to inhibit atherosclerosis. The ability of lower doses of
human apoAI to promote detectable RCT, particularly in the presence of
hypercholesterolemia and established atherosclerosis, is unknown.

Methods: Rabbits underwent aortic balloon injury, 0.5% cholesterol diet
(10-12w) then standard chow (2-3w), 3H-cholesterol bolus injection one week
before treatment with either: saline; apoAI (7-10 mg/kg or 22-26 mg/kg); or
apoAI complexed with phospholipid (PL) (7-10 mg AI/kg). After 24h, tissue,
blood and faecal samples were collected for analysis.

Results: Faecal excretion of 3H-sterols was increased in rabbits treated
with free apoAI (+93%), apoAI-PL complexes (+143%), but not saline (-6%).
The cholesterol content of liver, bile, spleen, adrenal glands, small intestine
and skeletal muscle and the lipid composition of plasma lipoproteins were
unchanged by apoAI. Plasma cholesterol varied 20-fold and aortic cholesterol
11-fold and were strongly correlated (n=30, Spearman r=0.875, 0.75-0.94
95%CI, p<0.0001). The linear relationship between plasma and aortic choles-
terol was similar in saline and apoAI-treated groups (r=0.833 and 0.844
respectively).

Conclusions: Low dose, human apoAI promotes RCT in rabbits with
established atherosclerosis and variable hyperlipidemia. This can only be

detected from changes in fecal sterol excretion, suggesting this may be the
most sensitive surrogate measure of RCT in man.
Funding: National Heart Foundation of Australia

Tu-W23:7 EFFECT OF HIGH CHOLESTEROL DIET ON
CHOLESTEROL AND BILE ACID METABOLISM IN
A-IM AND A-I TRANSGENIC MICE

C. Parolini 1, S. Caligari1 , D. Gilio1, M. Montagnani2 , E.M. Rubin3,
C.R. Sirtori1 , G. Chiesa1. 1Department of Pharmacological Sciences,
University of Milan, Milan, Italy; 2Department of Internal Medicine and
Gastroenterology, University of Bologna, Bologna, Italy; 3Genome Sciences
Department, Lbnl, Berkley, USA

Objectives: ApolipoproteinA-IMilano (A-IM), a mutant form of apoA-I, is
clinically associated with reduced high density lipoprotein cholesterol (HDL-
C) levels, and to an apparent protection from cardiovascular disease. In view
of experimental and clinical evidence of a greater capacity of A-IM-containing
synthetic HDL to directly remove arterial cholesterol, biliary sterol metabo-
lism was examined in A-IM knock-in (k-in) mice and compared to that of A-I
k-in mice

Methods: 10 male mice from each line were fed a high cholesterol/bile
acid-containing diet for 4 weeks. Before sacrifice,mice were anesthetized
and hepatic bile was collected for 60 min. Cholesterol and bile acids were
quantified in hepatic and gallbladder bile, as well as plasma, liver, small
intestine and feces

Results: Differently from A-I k-in mice, the A-IM k-in line displayed a
dramatic increase in total (144.71±14.64 vs 52.51±6.16 mg/dl; p<0.001)
and HDL-C levels (91.72±15.55 vs 28.32±5.29 mg/dl; p<0.001), suggesting
an enhanced sensitivity to the dietary induction. They also showed reduced
cholesterol liver secretion compared to A-I k-in mice, consistent with an
apparent lower efficiency of bile sterol elimination. However, bile acid pool
size was not different in both transgenic lines, as well as neutral sterol
(60.83±22.75 in A-IM vs 65.95±31.03 μmoles d−1100g BW−1 in A-I k-in
line) and bile acid (135.63±29.55 in A-IM vs 118.00±17.94 μmoles d−1 100g
BW−1 in A-I k-in line) fecal output

Conclusions: These findings indicate that the overall capacity for choles-
terol disposal in the A-IM k-in mice is essentially unchanged compared to the
wild-type counterpart

Tu-W24 INFLAMMATION (1st PART)

Tu-W24:1 IMMUNE REGULATION IN ATHEROSCLEROSIS

G.K. Hansson, G. Berne, X. Zhou, Z.-q. Yan. Center for Molecular Medicine,
Dept. of Medicine, Karolinska University Hospital, Karolinska Institute,
Stockholm, Sweden

Atherosclerotic cardiovascular disease is characterised by a local immune
response in the plaque as well as systemic signs of inflammation. Studies
of human disease has revealed an involvement of cell-mediated as well as
humoral immunity and recent animal experiments point to important roles for
adaptive as well as innate immunity in the pathogenesis of atherosclerosis.
Analysis of human plaques and of lesion formation in apo E-0 mice shows
that CD4+ T cells and macrophages form an inflammatory infiltrate. Both cell
types are activated and secrete proinflammatory cytokines. While macrophages
are activated when pattern recognition receptors ligate a range of molecules,
CD4+ cells respond immunospecifically to microbial or endogenous antigens.

In atherosclerosis, immune responses occur to oxidized LDL, suggesting
that oxidation induces antigenic epitopes on LDL and converts it to an au-
toantigen. In addition, immune responses to heat shock protein-60 and certain
microbial antigens can be detected in atherosclerotic lesions. In all these cases,
humoral as well as cell-mediated immune responses are generated, circulating
antibodies appear and antigen-specific T cells can be isolated from lesions
and lymphoid organs. The local immune response in the lesions is largely
initiated by CD4+ T cells developing Th1 effector responses after antigen
recognition. Th1 mediators include interferon-gamma and TNF-alpha, which
are powerful instigators of macrophage activation and inflammation. In early
phases of atherosclerosis, NKT cells recognizing lipid antigens may also
promote disease development, probably by activating Th1-type responses.
Several lines of evidence suggest that the Th1 response is a powerful promoter
of atherosclerotic disease.

Paradoxically, immunization with candidate antigens (oxLDL, HSP60)
inhibits rather than promotes atherosclerosis. These atheroprotective immune
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effects may in part be due to formation of antibodies that assist the elimination
of antigen. Recent studies show that activation of CD4+CD25+ regulatory T
cells also contributes importantly to the atheroprotective effects. Transfer of
such cells to hypercholesterolemic mice reduces disease development. The
protective effects of regulatory T cells are mediated by the antiinflammatory
cytokines, TGF-beta and interleukin-10. Both these cytokines reduce devel-
opment of atherosclerosis in hypercholesterolemic mice. The main target of
TGF-beta is the T cell, activation of which is inhibited by this cytokine, and
selective abrogation of TGF-beta receptors on T cells leads to a dramatic
increase in atherosclerosis, with formation of large, inflamed and vulnerable
plaques with reduced collagen content.

These data show that activation of immune regulatory loops may act to
dampen proatherosclerotic immunity and inflammation. The balance between
proatherosclerotic and atheroprotective immunity may be an interesting target
for future treatment of disease.
References
[1] Tupin E et al, 2004. CD1d-dependent Activation of NKT Cells Aggravates

Atherosclerosis. J Exp Med; 199:417-422.
[2] Hansson, G.K. 2005. Inflammation, atherosclerosis, and coronary artery

disease. N Engl J Med 352:1685-1695.
[3] Ait-Oufella H et al, 2006. Natural regulatory T cells control the develop-

ment of atherosclerosis in mice. Nat Med 12:178-180.

Tu-W24:2 INFLAMMATORY COMPONENTS OF THE
ATHEROSCLEROTIC PLAQUE

P. Libby. Cardiovascular Division, Brigham and Women’s Hospital and
Harvard Medical School, Boston, MA, USA

Not so long ago most viewed atherosclerosis as a bland deposit of lipid
clogging arteries. Our understanding of the biology of this disease has
burgeoned recently. These investigations have pinpointed inflammation as a
central process in all stages of atherosclerosis. The formation of the early
lesions of atherosclerosis involves the recruitment of mononuclear leukocytes
including monocytes and T lymphocytes. Pro-inflammatory cytokines such as
interleukin-1, tumor necrosis factor, and CD40 ligand (CD154) can induce
the expression of adhesion molecules on the endothelial cell surface that
bind circulating white blood cells at sites of local arterial inflammation.
Chemokines such as MCP-1 direct the transendothelial migration of these
adherent monocytes. Indeed, interruption of chemokine signaling inhibits
formation of experimental atheroma. Other protein mediators, the colony
stimulating factors, such as M-CSF and GM-CSF, also activate macrophages
during atherogenesis. Later, leukocytes now resident in the forming lesion
may themselves elaborate cytokines, amplifying the regional inflammatory
response in the artery wall. Inflammation also regulates the progression of
atherosclerosis. Among the products elaborated by macrophages exposed
to inflammatory cytokines, growth factors (including platelet-derived and
fibroblast growth factor family members) can beckon smooth muscle cells to
enter the intima from the underlying media, stimulate their proliferation, and
manufacture of extracellular matrix proteins that render the fatty plaque more
fibrous. Once established, lesions lead to acute clinical complications because
of thrombosis. We have gained considerable insight into the mechanisms of
these processes, based on the regulation of the strength of the collagen that
protects the plaque from rupture and the factors that govern the plaques throm-
botic potential. Indeed, inflammatory mediators govern these mechanisms that
underlie the dreaded thrombotic complications, the ultimate expression of this
disease. Thus, from the earliest steps of lesion formation, through the usually
prolonged phase of silent or stable progression, up to the acutely occluding
thrombus, inflammation orchestrates the complex biology of atherosclerosis.

Tu-W24:3 INTEGRATION OF LIPID SIGNALING AND
INFLAMMATORY PATHWAYS IN MACROPHAGES
AND GLIAL CELLS: A PROPOSED ROLE FOR
STEROL 27-HYDROXYLASE

F. Gilardi, B. Viviani, A. Torri, O. Maschi, D. Caruso, M. Crestani,
M. Marinovich, E. De Fabiani. Department of Pharmacological Sciences,
Milan, Italy

It has been recently demonstrated that LXRalpha is implicated in the inflam-
matory response and innate immunity in macrophages. Notably, macrophages,
by expressing sterol 27-hydroxylase (CYP27), have the potential to generate
metabolites that may act as LXR modulators. To further investigate the
crosstalk between cholesterol metabolism and inflammation, we explored the
effects of inflammatory stimuli on CYP27 and related genes. As CYP27- and

LXR-expressing cells we chose THP-1 derived macrophages and glial cells,
the brain counterpart of peripheral macrophages.

TNF-alpha and Toll-like receptor ligands elicit an early (1 h) inflammatory
response characterized by increased expression of NF-KB target genes and
subsequently (4 h) enhanced expression levels of CYP27 (3-4 fold stimula-
tion) and LXRalpha (14 fold stimulation) in THP-1-derived macrophages. The
effect on CYP27 transcription is partly mediated by the proximal promoter, as
assessed by transient transfection assays.

We demonstrated that glial cells express CYP27, along with other sterol hy-
droxylases and genes involved in lipid homeostasis. We confirmed that CYP27
is the target of inflammatory stimuli since LPS induces specific upregulation
of CYP27 (7-9-fold stimulation) in the late phase (4 h) of exposure. Other
sterol hydroxylases are not stimulated therefore the relative ratio of cholesterol
metabolizing enzymes may be dramatically unbalanced under conditions of
inflammatory stress.

Our results suggest that CYP27 may contribute to the crosstalk between
lipid homeostasis and inflammation in macrophages and glial cells
Funding: COFIN 2002064429 and FIRST exMURST 60%

Tu-W24:4 METFORMIN INHIBITS PROINFLAMMATORY
RESPONSES IN HUMAN VASCULAR WALL CELLS:
INHIBITION OF NUCLEAR FACTOR-KAPPA B
SIGNALING IN SMOOTH MUSCLE CELLS

J.L. Young, K. Isoda, A. Zirlik, L.A. Macfarlane, N. Tsuboi, N. Gerdes,
U. Schönbeck, P. Libby. Donald W. Reynolds Cardiovascular Clinical
Research Center, Brigham and Women’s Hospital, Boston, USA

Objectives: The type 2 diabetes drug metformin may benefit the macrovascu-
lar complications of diabetes independently of its conventional hypoglycemic
effects. Accumulating evidence suggests that inflammatory processes partic-
ipate in type 2 diabetes and its atherothrombotic manifestations. Therefore,
this study examines the potential action of metformin as an inhibitor of
pro-inflammatory responses in human vascular smooth muscle cells (SMC),
endothelial cells (EC), and macrophages (Mphi).

Methods: Human saphenous vein SMC, EC, and monocyte-derived Mphi
from 3 independent donors were stimulated with IL-1beta in vitro with or
without metformin. ELISA, western blotting, and radioimmunoassay were
employed to determine modulation of cytokine secretion and signaling path-
ways.

Results: Metformin dose-dependently inhibited IL-1beta-induced release
of the pro-inflammatory cytokines IL-6 and IL-8 in EC, SMC, and Mphi.
Investigation of SMC signaling pathways demonstrated that metformin di-
minished IL-1beta-induced activation and nuclear translocation of nuclear
factor-kappa B, potentially via upstream suppression of Akt, p38, and Erk,
but not PI3 kinase (PI3K). Anti-inflammatory effects were recapitulated at
therapeutic doses of metformin in high glucose treated EC.

Conclusions: Metformin can exert a direct vascular anti-inflammatory
effect by inhibiting nuclear factor-kappa B through blockade of the PI3K-Akt
pathway in SMC. The novel anti-inflammatory actions of metformin may in
part explain the apparent clinical reduction of cardiovascular events not fully
attributable to metformin’s hypoglycemic action.

Tu-W24:5 ALTERATION OF VASCULAR SMOOTH MUSCLE
CELLS NOTCH SIGNALLING PATHWAY BY
INTERLEUKIN-1BETA

N. Clement1, M. Glorian1, M. Andreani1, R. Blaise2, C. Brou2, I. Limon1,
P. Bausero1. 1UMR 7079, CNRS 7 Quai Saint Bernard, Paris, France; 2URA
2582, Institut Pasteur, 25 Rue du Dr. Roux, Paris, France

The Notch signalling pathway plays vital roles in vascular development and
homeostasis. Notch genes encode single-pass transmembrane (TM) receptors.
Activation of Notch pathway involves a proteolytic cleavage by a gamma-
secretase-like activity leading to the release of the intracellular domain of
Notch which translocates into the nucleus where it participates in transcrip-
tional activation of target genes. In atherosclerosis, Vascular Smooth Muscle
Cells (VSMC) switch from a differentiated to a de-differentiated pheno-
type. This critical step of the atherogenesis is triggered by pro-inflammatory
cytokines such as Interleukin-1beta (IL-1beta) released from vascular wall
infiltrated macrophages. The aim of this study is to determine Notch pathway
behaviour in an inflammatory context in aortic VSMC.

First, we treated primary culture of rat aortic VSMC with IL-1beta (10
ng/ml) for 3 days to determine the expression of the main actors involved in
Notch cascade. Beside down-regulation of alpha-actin, and up-regulation of
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secreted phospholipase A2 expression, treated cells display poor expressions
of Notch1 and 3 subtype receptors as well as their gene targets expression
(HES, HRT1, HRT2) as compare to contractile cells. These results sug-
gest that inhibition of Notch signalling by IL-1beta might contribute to the
de-differentiating effect of this cytokine. Possible involvement of the down-
regulation of Notch 3 and 1 in de-differentiation is illustrated by the fact that
the gamma- secretase selective inhibitor re-inforces IL-1beta effect. Indeed,
inhibition of the gamma- secretase results in a strong potentiation of IL-1beta
responses such as the production and/or secretion of acute inflammatory phase
enzymes (cyclooxygenase 2 and phospholipase A2). These results suggest that
activating Notch pathway in an inflammatory context could prevent VSMC
de-differentiation and therefore initial steps of atherogenesis.

Tu-W24:6 C-REACTIVE PROTEIN IMPAIRS GLUCOSE
TRANSPORT BY INDUCING PHOSPHORYLATION OF
INSULIN RECEPTOR SUBSTRATE-1 ON SER307 AND
SER612 IN L6 MUSCLE CELLS

C. D’Alessandris1,2 , R. Lauro1, G. Sesti2. 1University of Rome Tor Vergata,
Rome, Italy; 2University of Catanzaro Magna Graecia, Catanzaro, Italy

Objectives: C-Reactive Protein (CRP) associated with insulin resistance and
predicts development of type 2 diabetes. CRP is a proinflammatory molecule
but it is unknown whether it affects insulin signaling promoting glucose
metabolism. We asked whether CRP affects insulin signaling involved in
glucose transport in L6 myotubes and if this inhibitory effect was caused by
site-specific Ser phosphorylation in IRS-1.

Methods: L6 myotubes were exposed to endotoxin-free recombinant hu-
man CRP (10 μg/ml) and insulin-stimulated activation of signal molecules
was assessed by immunoblotting.

Results: CRP activates both c-Jun N- terminal kinase (JNK) and extra-
cellular signal-regulated kinase (ERK) 1/2, that resulted in increased IRS-1
phosphorylation at Ser307 and Ser612, respectively. These effects were reversed
by the cell-permeable JNK inhibitor I, and PD98059, respectively. Exposure
of L6 myotubes to CRP reduced insulin-stimulated tyrosine phosphorylation
of IRS-1 at Tyr632, a site essential to fully activate PI 3-kinase, as well as
Akt activation. These events were accompanied by a decrease in insulin-
stimulated GLUT4 translocation and glucose uptake. The effects of CRP on
insulin signaling and insulin-stimulated GLUT4 translocation were reversed
by treatment with JNK inhibitor I and PD98059.

Conclusions: Our data suggest that CRP may cause insulin resistance by
increasing IRS-1 phosphorylation at Ser307 and Ser616 via JNK and ERK1/2,
respectively, leading to impaired insulin-stimulated GLUT4 translocation and
glucose uptake.
Funding: European Foundation for the Study of Diabetes/Lilly European
Diabetes Research Programme Grants.

Tu-W24:7 INTERLEUKIN-1 ALPHA DEFICIENCY INHIBITS
ATHEROGENESIS IN HYPERCHOLESTEROLEMIC
MICE: THE ROLE OF MACROPHAGE IL-1 ALPHA

Y. Kamari1,2, R. Werman-Venkert3 , A. Shaish1, A. Harari1 , A. Gonen1,
E. Grossman2, Y. Iwakura4, C.A. Dinarrelo5 , R.N. Apte3, D. Harats1.
1Institute of Lipid and Atherosclerosis Research, Sheba Medical Center, Tel
Hashomer, Israel; 2Hypertension Unit, Sheba Medical Center, Tel Hashomer,
Israel; 3Department of Microbiology and Immunology, Ben-Gurion
University, Beer-Sheva, Israel; 4Center For Experimental Medicine, Institute
of Medical Science, University of Tokyo, Tokyo, Japan; 5Department of
Medicine, University of Colorado Health Science Center, Denver, USA

Objective: A few in-vivo studies have shown that IL-1 beta and IL-1Receptor
Antagonist play a pivotal role in atherosclerosis. The current study examined
the role of IL-1alpha in atherogenesis.

Methods: We studied the effect of atherogenic diet on atherogenesis in
wild type compared to IL-1 alpha or IL-1 beta KO mice, all on the C57Bl/6
background.

Results: IL-1 alpha KO mice had significantly higher levels of plasma
total cholesterol compared to WT and IL-1 beta KO mice (398±10; 266±19;
223±13 mg/dl, respectively, p<0.001). Fast protein liquid chromatography of
plasma lipoproteins revealed that IL-1 alpha KO mice had higher non-HDL
cholesterol levels. Aortic sinus lesion area in IL-1 alpha KO mice was 56%
lower than WT (p<0.001). IL-1 alpha KO mice had significantly lower plasma
SAA levels compared to WT and IL-1 beta KO mice (31±14; 220±33;
106±39 μg/ml, respectively, p<0.001). To examine the role of IL-1 alpha and
IL-1 beta expressed by macrophages in atherogenesis, we transplanted irradi-

ated C57Bl/6 mice with bone marrow cells from WT, IL-1 alpha or IL-1 beta
KO mice. In contrast to the first experiment, plasma lipoprotein levels were
similar in all groups. Despite similar levels of lipoproteins, lesion area in IL-1
alpha KO recipient mice was lower than WT or IL-1 beta KO recipient mice:
8,077±1,821; 19,545±2,496 and 13,067±1,957 μm2, respectively (p<0.05).

Conclusions: We demonstrated that IL-1 alpha deficiency results in
inhibition of atherogenesis despite an increase in non-HDL cholesterol. Fur-
thermore, we demonstrated that macrophage IL-1 alpha is crucial for early
lesion formation.

Tu-W25 LIFESTYLE AND CLINICAL PRACTICE

Tu-W25:1 PSYCHOSOCIAL FACTORS IN ATHEROSCLEROSIS

P. Hjalmarsson1, L. Jonasson2, M. Kristenson1, J. Nijm2, L.C. Nilsson2,
A.G. Olsson2. 1Cardiovascular Inflammation Research Center, 2Department
of Medicine and Care, Div. of Internal Medicine, Faculty of Health Sciences,
Linköping University, Sweden

Psychosocial stress has since long been identified as a risk factor for cardio-
vascular disease. Recently this has been confirmed in a large epidemiological
cross-sectional study [1]. Psychosocial stress may induce dysfunction of the
hypothalamic-pituitary adrenal (HPA) axis. Such a dysfunction may lead to
enhanced susceptibility to inflammatory disease, e.g. atherosclerosis. We have
suggested from comparative epidemiological data that one mechanism behind
the role of psychosocial factors in the development of atherosclerosis and
cardiovascular disease may be through an attenuated cortisol response to stress
[2]. We subjected patients with coronary heart disease (CHD) and age and
sex matched controls to physical and mental stress tests and were able to
demonstrate that CHD patients have a significantly lower cortisol response to
stress than controls. The 24-hour urinary cortisol secretion was significantly
higher in patients with CHD than in control subjects. The results are in
line with our previous hypothesis that a prolonged stress produces a chronic
hypercortisolaemia and a following reduced capability of the HPA-axis to
adequately respond to an acute stress with a biologically meaningful cortisol
production.

It has been unclear by which mechanism a deleterious effect on the arterial
wall might be mediated in subjects with an attenuated cortisol response to
stress. One mechanism might be through a reduced ability to suppress an
inflammatory response, which has been mediated e.g. through the production
of matrix metalloproteinases (MMPs). [3]. We studied 400 Swedish randomly
selected men and women aged 45-69 years with regard to circulating levels
of MMP-9 and related this to self-reported measures of stress and lifestyle.
Mean levels of circulating MMP-9 were lower (p<0.05) in groups with high
psychosocial resources e.g. high coping and sense of coherence, and higher
(p<0.05) in groups with high psychosocial strain. i.e. high grade of cynicism,
depression, and vital exhaustion. Observed relations between MMP-9 and
psychosocial factors were still significant after adjusting for effects of other
risk factors, suggesting that the detrimental effects on the arterial wall noted
in patients with psychosocial stress might be mediated through activity of
MMPs.

We therefore hypothesise that the mechanism by which psychosocial fac-
tors cause arterial disease is through a chronic stress of the HPA-axis, as
manifested by elevated plasma cortisol levels at rest and an impaired ability to
respond with an adequate hypercortisolaemia in acute stress situations. This
inability results in an inadequate inhibition of the production of MMPs. MMPs
in turn contribute the inflammatory response in the atherosclerotic plaques,
which may result in the development of vulnerable plaques. The dysfunctional
cortisol response in the patients during stress was thus linked to an increased
inflammatory activity. It should however be noted that a similar chain of events
might be elicited by other factors, e.g. rheumatoid arthritis.
References
[1] Rosengren A, Hawken S, Ounpuu S, Sliwa K, Zubaid M, Almahmeed

WA, Blackett KN, Sitthi-amorn C, Sato H, Yusuf S. Association of psy-
chosocial risk factors with risk of acute myocardial infarction in 11 119
cases and 13 648 controls from 52 countries (the INTERHEART study):
case-control study. The Lancet. 2004;364:953-962.

[2] Kristenson M, Orth-Gomér K, Kucinskiene Z, Bergdahl B, Calkauskas H,
Balinkyniene I, Olsson A. Attenuated cortisol response to a standardised
stress test in Lithuanian versus Swedish men. Intl J of Behavioral Med.
1998;5:17-30.

[3] Aljada A, Ghanim H, Mohanty P, Hofmeyer D, Tripathy D, Dandona P.
Hydrocortisone Suppresses Intranuclear Activator-Protein-1 (AP-1) Bind-
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ing Activity in Mononuclear Cells and Plasma Matrix Metalloproteinase 2
and 9 (MMP-2 and MMP-9). J Clin Endocrinol Metab. 2001;86:5988-91.

Funding: The Swedish Research Council, The Swedish Heart and Lung
foundation, The Foundation of Old Servants.

Tu-W25:2 GEOGRAPHIC AND HISTORICAL,
INTERGENERATIONAL RATHER THAN GENETIC
BACKGROUND TO ETHNIC VARIATION IN CHRONIC
VASCULAR DISEASE

J.K. Cruickshank. Professor of Cardiovascular Medicine & Clinical
Epidemiology, Division of Cardiovascular & Endocrine Sciences, University
of Manchester, UK

This abstract is based very closely on the Abstract of Ref. 1 below, with minor
amendments and inclusions of the later Indian-origin work. Most Copyright
must therefore be with that journal, the IJE.

Objectives and Methods: To discuss evidence for geographic, historical
& inter-genrational and against genetic ’causes’ of chronic vascular disease,
illustrated by standardized studies of glucose intolerance and high blood
pressure, firstly in four representative African origin populations. Comparison
of two genetically closer sites: rural (site 1) and urban Cameroon (2); then
Jamaica (3) and Caribbean migrants to Britain (80% from Jamaica-4). We
then do similar comparisons between Gujarati migrants in Britain & people
still resident in their same villages of origin in Gujarat, India.

Background: Alternatives to the reductionist search for genetic ’causes’
of chronic disease include Rose’s concept that populations give rise to ’sick’
individuals. Twin studies offer little support to genetic hypotheses because
monozygotic twins share more than genes in utero and suffer from ascertain-
ment bias. Non-genetic intergenerational mechanisms include amniotic fluid
growth factors and maternal exposures. Type 2 diabetes and hypertension
incidence accelerate in low-risk European populations from body mass ≥ 23
kg/m2, well within ’desirable’ limits. Transition from subsistence agriculture
in West Africa occurred this century and from western hemisphere slavery
only six generations ago, with slow escape from intergenerational poverty
since. Migration of Indian subcontinent-origin people over the last 150 years,
and more recently direct from India or via East Africa to Britain provide
another set of examples.

Results: ’Caseness’ increased clearly within and between genetically sim-
ilar populations: in the African-origin populations, age-adjusted diabetes rates
were 0.8, 2.4, 8.5 and 16.4% for sites 1-4, respectively; for ’hypertension’,
rates were 7, 16, 21 and 34%, with small shifts in risk factors. Body mass
index rose in tandem. Very similar findings occurred for the specific Gu-
jarati samples, except rates of glucose intolerance were already high in the
semi-rural setting in India.

Conclusion: Energy imbalance and intergenerational socioeconomic influ-
ences are much more likely causes of diabetes (and most chronic disease) than
ethnic/genetic variation, which does occur, poorly related to phenotype. Thus
the postulate, well sustained by little contrary evidence in the last 15 years
of intensive ‘gene-hunting’, is that it is gene expression and its control rather
than genetic variants per se that underlie most chronic disease variation. The
newer method of ’proteomics’ holds promise for identifying environmental
triggers influencing gene products. Even in lower prevalence ’westernized’
societies, genetic screening per se for diabetes/chronic disease is likely to be
imprecise and inefficient, hence unreliable and expensive.
References
[1] Cruickshank JK, Mbanya JC, Wilks R, Balkau B, McFarlane-Anderson

N, Forrester T. Sick genes, sick individuals or sick populations with
chronic disease? The emergence of diabetes and high blood pressure in
African-origin populations. Int J Epidemiol. 2001 Feb;30:111-7.

[2] Patel JV, Vyas A, Prabhakaran D, Bhatnagar D, Durrington PN, Heald
A, Hughes EA, Mackness MI, Reddy KS, Cruickshank JK. Non-esterified
fatty acids as mediators of glucose intolerance in Indian Asian populations,
Diabetes Care 2005; Jun;28:1505-7.

[3] Patel JV, Vyas A, Cruickshank JK, Prabhakaran D, Hughes E, Reddy KS,
Mackness MI, Bhatnagar D, Durrington PN. Atherosclerosis 2005 Jul 6;
[Epub ahead of print].

Funding: Work here was supported by grants from the EU, the UK R&D
programme and the British Heart Foundation

Tu-W25:3 LEVELS OF CIRCULATING MATRIX METALLO
PROTEINASE-9 IS ASSOCIATED TO PSYCHOSOCIAL
FACTORS AND LIFE STYLE

P. Hjalmarsson1, L. Jonasson1, J. Carstensen1, L.C. Nilsson1, J. Ernerudh2,
M. Kristenson1. 1Linköping Univeristy, Cardiovascular Inflammation
Research Center, Linköping, Sweden; 2Linköping Univeristy, Dept. of
Molecular and Clinical Medicine, Linköping, Sweden

Objectives: Matrix metallo proteinases (MMPs) have the ability to remodel
connective tissues. MMP-9, has in earlier studies been associated with in-
flammatory activity, with vulnerable plaques, and levels of MMP-9 were
increased in patients with myocardial infarction. Several psychosocial factors
have significant effects on increased risk of coronary heart disease. MMP-9
levels and plaque vulnerability could explain this effect.

Methods: MMP-9 is analysed in EDTA-plasma in a Swedish randomly
selected population (n=400) in ages 45-69. Relations to scores in a question-
naire about psychosocial factors and life style is explored. The study design is
prospective, but the results presented are based on a cross-sectional analysis.

Results: Levels of circulating MMP-9 are lower (p<0.05) in groups with
high psychosocial resources e.g. high coping and sense of coherence, and
higher (p<0.05) in groups with high psychosocial strain. i.e. high grade
of cynicism, depression, and vital exhaustion. Levels of MMP-9 are raised
among current smokers (p<0.05) and, for physical activity a gradient is seen
across activity level with highest MMP-9 for those with the least activity
(p<0.05). Observed relations between MMP-9 and psychosocial factors are
still significant after adjusting for effects of life style.

Conclusion: It is suggested that a pathway where MMPs, via remodelling
of matrix and raised vulnerability of plaques, may mediate observed effects of
psychosocial factors on future risk for coronary heart disease.
Funding: This work was supported with grants from the Swedish Research
Council and the Swedish Heart and Lung Foundation

Tu-W25:4 HEPATIC STEATOSIS IS INDEPENDENTLY
ASSOCIATED WITH PRESENCE OF CORONARY
ARTERY CALCIFICATION

R.D. Santos1, K. Nasir2, I. Pimentel3 , R. Conceicao3 , R. Meneghelo3 ,
J.A.M. Carvalho3 , R. Blumenthal4 . 1Heart Institute (Incor) University of Sao
Paulo, Sao Paulo, Brazil; 2University of Pittsburgh, Pittsburgh, USA;
3Preventive Medicine Center Albert Enstein Hospital, Sao Paulo, Brazil;
4Johns Hopkins Medical Institutions, Baltimore, USA

Introduction: Fatty liver has been demonstrated to be associated with
atherosclerotic risk factors such as hypertension, daibetes, dyslipidemia and
insulin resistance. However, whether it is independently associated with coro-
nary calcification (CAC), an indirect marker of subclinical atherosclerosis in
unknown.

Methods and Results: We evalauted 443 asymptomatic non diabetic men
(48±7 years), who were evaluated routinely with hepatic ultrasound and
electron beam tomography. Overall, 170 men had signs of hepatic steatosis
(HS)-39%. Those with HS were more likely to have higher fasting glucose lev-
els (94 ± 26 vs 89± 18 mg/dL, p=0.04), higher waist circumference (99±9 vs.
95±10 cm, p=0.002), and lower HDL-C (42±10 vs. 46±14 mg/dL, p=0.07),
whereas no difference was observed in age (47±7 vs. 46±7 yrs.,p=0.6),
systolic blood pressure (128±13 vs 126±14 mmhg)and triglyceride levels
(178±108 vs 168±143, p=0.5). Overall, 182 men (42%) presented some CAC
(CAC>0). Men with HS were significantly (p=0.02) more likely to have
any CAC (46%) than those without it (35%). Using logistic regression the
presence of HS was an independent marker for the presence of CAC: adjusting
for age (OR 1.65 95% CI 1.08-2.52,p=0.02) and further adjusting for fasting
glucose, systolyc blood pressure, waist circumference, triglycerides, HDL-C
and smoking status (OR 1.71, 95% CI 1.05-2.8,p=0.03).

Conclusions: Our estudy demonstrates an independent relationship be-
tween HS and the presence of CAC, suggesting it may not only be a
morphological characteristic, but also it may be a marker of severe metabolic
defects associated with atherosclerosis.
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Tu-W25:5 A LIPOGENIC DIET LACKING METHIONINE AND
CHOLINE CAUSES HEPATIC ACCUMULATION OF
TOXIC SATURATED FATTY ACIDS

G. Rizki1,2 , L. Arnaboldi3,7, B. Gabrielli3 , D. Ginzinger4, J. Yan1,2,
G. Lee1,2, S. Kakar5, D. Maltby6, R.E. Pitas3,5 , J.J. Maher1,2 . 1Dept of
Medicine, University of California, San Francisco, USA; 2Liver Center,
University of California, San Francisco, USA; 3Gladstone Institutes of
Cardiovascular Disease, University of California, San Francisco, USA;
4Genome Analysis Core Facility, Comprehensive Cancer Center, University
of California, San Francisco, USA; 5Dept of Pathology, University of
California, San Francisco, USA; 6Dept of Pharmaceutical Chemistry,
University of California, San Francisco, USA; 7Dept of Pharmacological
Sciences, University of Milano, Milano, Italy

Fatty liver is associated with atherogenic risk factors but a direct relationship
with atherosclerosis is not known yet. Methionine- and choline-devoid diet
(MCD) cause steatohepatitis; although the steatosis is due to impaired hepatic
triglyceride secretion, the mechanism of liver injury and inflammation is
uncertain. Our aim is to identify factors involved in MCD-induced steato-
hepatitis. Mice fed 21 days a control- or a high-sucrose, high-fat, MCD diet
were killed, serum chemistries analyzed and liver portions used for a) gene
expression assay (RT-PCR) b) lipid analysis (GLC) c) evaluation of ceramide
(MS), inflammation and necrosis (hematoxylin-eosin staining) d) preparation
of microsomes. Isolation and treatment of primary hepatocytes were also
performed. MCD mice exhibit lower serum lipids, a dramatic increase in
hepatic triglycerides and a significant down-regulation of hepatic lipogenic
gene expression (stearoyl-CoA desaturase-1 [SCD-1] almost suppressed) vs
controls. Liver injury arises when SCD-1 mRNA falls, implicating the role
of SCD-1 in the pathogenesis. SCD-1 decrease causes a relative increase
in hepatic saturated long-chain fatty acids (SFA; C16:0, C18:0); SFA are
significantly and specifically cytotoxic in primary cultures of hepatocytes.
Neither SFA beta-oxidation nor conversion to ceramide contribute to toxicity;
in fact, L-cycloserine treatment of MCD mice does not prevent steatohepatitis.
MCD-induced steatohepatitis is related to decrease of hepatic SCD-1 activity,
causing SFA toxic accumulation. Our data are interesting in the light of a
pharmacological inhibition of SCD-1 in obesity and fatty liver.

Tu-W25:6 SERUM MMP-9 CONCENTRATIONS CORRELATE
WITH DENTAL STATUS IN PATIENTS WITH ACUTE
CORONARY SYNDROME: A ONE-YEAR FOLLOW-UP
STUDY

S. Paju1, P.J. Pussinen1, J. Sinisalo2, S. Asikainen3, V.-J. Uitto1,
M.S. Nieminen2. 1University of Helsinki, Helsinki, Finland; 2Helsinki
University Central Hospital, Helsinki, Finland; 3Umea University, Umea,
Sweden

Objectives: Serum matrix metalloproteinase-9 (MMP-9) levels are elevated
in patients with acute coronary syndrome (ACS). The aim was to find out if
serum MMP-9 concentrations associate with dental status.

Methods: 141 patients with ACS at baseline were monitored at three
months and at one year. Dental status was determined from radiographs.
Serum MMP-9 concentrations and serum IgG and IgA levels to Actinobacillus
actinomycetemcomitans and Porphyromonas gingivalis were determined.

Results: At baseline, the mean of serum MMP-9 concentrations were
increased in groups of edentulous, non-periodontitis, and periodontitis pa-
tients (correlation coefficient r=0.171, p=0.052). Mean (±SD) serum MMP-9
concentration was significantly higher (p=0.043) in periodontitis than in
edentulous patients. Serum MMP-9 concentrations correlated with A. acti-
nomycetemcomitans IgG (r=0.232, p=0.008), P. gingivalis IgG (r=0.226,
p=0.010) and IgA (r=0.212, p=0.015), and combined IgG antibody levels to
these pathogens (r=0.288, p=0.001). The mean serum MMP-9 concentrations
declined in all dental groups during the follow-up period, but the decrease was
slower in periodontitis group. There was no significant difference in the mean
of serum MMP-9 concentrations during the follow-up between patients with
or without a recurrent event.

Conclusion: Dental status may contribute to the elevated serum MMP-9
levels in ACS patients. This should be considered when assessing MMP-9 as
a risk marker for ACS.
Funding: The Academy of Finland (grants 209152 and 211117).

Tu-W25:7 PORPHYROMONAS GINGIVALIS INCREASES THE
EXPRESSION OF APO M AND CLEAVES APO B-100 IN
LDL IN WHOLE BLOOD - EFFECTS ON FIBROBLAST
PROLIFERATION

T. Bengtsson1, H. Karlsson2, A.-C. Svensson1, P. Gunnarsson1,
M. Lindahl2. 1Cardiovascular Inflammation Research Centre, Div
Pharmacology, Linköping University, Linköping, Sweden; 2Cardiovascular
Inflammation Research Centre, Div Occupational Environmental Medicine,
Linköping University, Linköping, Sweden

Objectives: Several reports support an association between periodontal dis-
ease and atherosclerosis with a crucial role for the pathogen Porphyromonas
gingivalis. This highly virulent bacterium has been shown to affect several
components of the atherosclerotic process, including the uptake of low-density
lipoprotein (LDL) and formation of foam cells. This study aims to investigate
the proteolytic activity of P. gingivalis on LDL in whole blood and the effect
of this modified LDL on fibroblast proliferation.

Methods: Human blood was incubated for 30 min with P. gingivalis,
whereafter LDL was isolated by two-step discontinuous density-gradient ul-
tracentrifugation. Proteins were separated with 2-DE, silverstained and after
tryptic cleavage, identified using MALDI-TOF mass spectrometry. Protein
spots were quantified on the 2-D gel and the differences in protein expression
were analyzed. The effects of LDL on fibroblast proliferation were studied
using the MTS-assay.

Results: P. gingivalis modified LDL, e.g. by increasing the levels of apo
M (a component of HDL) and by degrading apo B-100 into two N-terminal
fragments (identified on 2-D at pI 7.2, Mr 20000 and pI 7.9, Mr 15000). These
effects were inhibited by leupeptin suggesting a role for the arginine-specific
cysteine proteinases gingipains R. The P. gingivalis-modified LDL increased
the growth of fibroblasts, showing a proliferative effect about 5 times higher
compared to native LDL.

Conclusions: The ability of P. gingivalis to change the protein expres-
sion and the proliferative capacity of LDL may represent a crucial event in
periodontitis-associated atherosclerosis.

Tu-W26 PLATELETS

Tu-W26:1 PLATELET CONTRIBUTION TO THE
DEVELOPMENT OF ATHEROSCLEROSIS

D.J. Fitzgerald. Molecular Medicine Laboratory, UCD Conway Institute of
Biomolecular and Biomedical Research, University College Dublin, Belfield,
Dublin 4, Ireland

Atherosclerosis is characterised by inflammation in response to vascular injury,
typically triggered by hyperlipidaemia, diabetes or smoking on a background
of genetic susceptibility. Platelets play a key role in the disease, most obvi-
ously through their involvement in arterial thrombosis. In this case, platelets
adhere to sites of vascular damage (for example, at a site of plaque rupture)
and are activated following the binding of adhesive ligands (collagen, von
Willebrand factor) to their respective receptors under conditions of high shear.
Activated platelets aggregate with other platelets in the circulation to form
a platelet mass that allows the assembly of the protein complexes involved
in coagulation. The resulting thrombus may be occlusive, resulting in tissue
injury (stroke, myocardial infarction), may resolve or may be incorporated
into and contribute to plaque formation and vascular stenosis.

There is increasing evidence that platelets may also contribute to the
development of atherosclerosis. Genomic analysis demonstrates that platelets
share characteristics with inflammatory cells, releasing an array of cytokines
and chemokines. Platelets bind to and promote the migration of inflammatory
cells, particularly monocytes and can promote the formation of foam cells.
Activated platelets also release several growth factors that are mitogenic
for endothelial and vascular smooth muscle cells. Interfering with platelet
adhesion to injured vasculature by blocking the platelet glycoprotein Ib/V/IX
complex suppresses the development of atherosclerosis in the ApoE null
mouse fed a high concentration of cholesterol (1). The findings suggest a
model that adhesion of platelets at sites of initial injury accelerates the migra-
tion of monocytes and their transformation to foam cells. Platelet activation
through engagement of adhesion receptors releases proteins locally that can
further contribute to the development of lesions.

Proteomic analysis of proteins released by platelets on activation by throm-
bin has identified a number that potentially contributes to atherosclerosis,
including secretogranin III and cyclophilin (2). Platelets also release the
proinflammatory CD40L and synthesize and release IL-1β. Indeed, over 300
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proteins have been identified in the platelet releasate, several of which that are
relatively specific to platelets are found in human atherosclerotic plaque but
not in normal vasculature. Disruption of the gene for one of these proteins,
CD40L, suppresses the generation of atherosclerosis, consistent with the
hypothesis that proteins secreted by platelets contribute to atherosclerosis.

Other products derived from platelets may also contribute to the develop-
ment of atherosclerosis. Platelets are the major source of thromboxane A2, the
main cyclooxygenase product of arachidonic acid in platelets. Thromboxane
is a potent platelet activator, is mitogenic for smooth muscle cells and is a
powerful vasoconstrictor. Inhibition of cyclooxygenase by aspirin, pharmaco-
logical blockade of the TP receptor for thromboxane or disruption of the TP
receptor, suppress atherosclerosis in experimental models.

There is some evidence that platelets may also be involved in human
atherosclerosis. Thromboxane formation is increased in patients with exten-
sive atherosclerosis and much of this is platelet derived. The findings suggest
that platelets are activated in patients with the disease. Whether inhibiting
platelets impacts on the progression of the disease is still quite unclear.
References
[1] Gawaz M, Langer H, May AE. Platelets in inflammation and atherogene-

sis. J Clin Invest. 2005 Dec;115(12):3378-84.
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Tu-W26:2 ENDOTHELIAL CELLS AND THE REGULATION OF
THROMBOSIS

Z.M. Ruggeri. Roon Research Center for Arteriosclerosis and Thrombosis,
Department of Molecular and Experimental Medicine, The Scripps Research
Institute, La Jolla, California, USA

Endothelial cells form the inner lining of vessels and play a central role in
maintaining a normal blood circulation through a balance of prothrombotic and
antithrombotic activities that may be upset in pathological conditions [1]. One
of the key mechanisms that control thrombogenic responses in flowing blood
is the regulation of platelet reactivity with the vessel wall. The thrombogenic
potential of the endothelial cell surface, as well as of the extracellular matrix,
can be dynamically regulated in response to constitutive and environmental
factors. For example, endothelial cells of different origin deposit extracellular
matrix with a different ability to promote platelet thrombus formation, and
the thrombogenicity of the extracellular matrix is modulated when the cells
are exposed to shear stress. Recent data indicate that the regulation of tissue
factor expression and the control of its reactivity may be a key determinant
of cell surface thrombogenicity. Thus, the normal antithrombotic state of
endothelial cells may change in response to hemodynamic and inflammatory
stimuli through specific pathways of regulated gene expression and functional
molecular switches. Hemostasis and pathological arterial occlusion occur in
distinct hydrodynamic environments. A 90% lumen reduction in a coronary
artery may cause shear rates of 20,000-40,000 s1, values that are 10-fold
higher than in arterioles where platelets participate in hemostasis after trauma.
How hemodynamic forces influence platelet function is not fully understood.
We have found that platelets adherent to immobilized von Willebrand factor
(VWF) in a flow field can promote aggregation without activation, provided
that soluble VWF be present and the shear rate exceed 10,000 s1. In these
studies blood was treated with 10 μM prostaglandin (PG) E1, thus the defini-
tion of aggregation is extended to a process of platelet cohesion mediated by
physiologic blood components even in the absence of activation. Upon blood
perfusion, individual rolling platelets covered the VWF surface at the shear
rate of 3,000 s1. In contrast, at 20,000 s−1 rolling platelets formed aggregates
within 100-200 μm from the point of initial contact with immobilized VWF,
equivalent to a few seconds. These aggregates became larger with varying
shape and velocity while translocating in the direction of flow, but were
predominantly elongated during periods of prolonged arrest. We then used
plasma-free blood cells suspended in buffer to evaluate whether addition
of soluble VWF was sufficient to mediate activation-independent platelet
aggregation. Single platelet adhesion to immobilized VWF was the same with
or without soluble VWF at the shear rate of 3,000 s−1. At 24,000 s−1, in
contrast, adhesion was minimal without soluble VWF, but in its presence
activation-independent aggregates formed as in whole blood. To elucidate the
nature of the links that support activation-independent platelet aggregation, we
used reflection interference contrast microscopy (RICM). This showed that,
from a discrete point of tight adhesion and over a period of several seconds, the
platelet body was stretched by the fluid drag into a structure reaching lengths

of 20 μm or more but less than 1 μm thick at the narrowest point. Additional
platelets then adhered to these elongated ones, and some that were stretched
by the fluid drag contributed to the increasing length of string-like formations,
while many retained their discoid morphology. In the end, stretched platelets
joined to one another formed continuous structures that reached lengths of
100-200 μm and remained attached to immobilized VWF for minutes, while
hundreds of discoid platelets adhered to them and to one another with arrest
times of variable duration until they eventually detached as rolling aggregates.
Thus, stretching of platelets by fluid drag and binding of soluble VWF are
required to form elastic links that connect platelets into activation independent
aggregates.
References
[1] Ruggeri ZM. Platelets in atherothrombosis. Nature Medicine.

2002;8:1227-1234.
Funding: Grants from the National Institutes of Health (NIH), USA.

Tu-W26:3 DETERMINANTS OF PLATELET ACTIVATION
ASSOCIATED WITH INSULIN RESISTANCE

G. Davì, F. Santilli, A. Falco. “G. d’Annunzio” University Foundation,
Chieti, Italy

Insulin resistance is an independent risk factor for coronary artery disease, but
the mechanisms predisposing insulin-resistant individuals to atherothrombosis
are poorly understood. The finding that human platelets have insulin receptors
that modulate platelet function led to the hypothesis that platelets were sites
of insulin resistance, thus causing the lack of the physiological action exerted
by insulin on platelet function. In fact, in vitro and in vivo studies have
demonstrated that insulin inhibits platelet aggregation in healthy non-obese
subjects, whereas in obese individuals and in obese type 2 diabetic subjects
this antiaggregating effect of insulin has been shown to be blunted. In addition,
platelet resistance to the antiaggregating effects of nitric oxide or prostacyclin
has been demonstrated in obese patients, and is attributable to impairment of
cyclic nucleotide synthesis and action.

We have previously provided evidence of persistent thromboxane (TXA2)-
dependent platelet activation in association with features of the insulin
resistance syndrome, including visceral obesity and diabetes. In these settings
we characterized a putative biochemical link between obesity or diabetes and
platelet activation, by investigating in vivo formation of F2-isoprostanes, as
reflected by urinary excretion of 8-iso-PGF2α, in vivo marker of oxidative
stress. The cause-and effect relationship between oxidative stress and platelet
activation is demonstrated by the linear relationship between the excretion
rates of 8-iso-PGF2α and the TXA2 metabolite 11-dehydro-TXB2, marker of
in vivo platelet activation, and by the downregulation of these metabolites
following improvement of glycemic control in the case of diabetes mellitus
or weight loss in obesity. In the setting of obesity these abnormalities leading
to TXA2-dependent platelet activation appeared to be driven by inflammatory
triggers that were, at least in part, down-regulated following a successful
weight-loss program.

Although visceral obesity is much more strongly linked to insulin re-
sistance, this relation is not present in all obese individuals and nonobese,
nondiabetic healthy individuals may be insulin resistant. This observation
prompted us to test the hypothesis that insulin resistance per se contributes
to increased platelet activation in obesity, independently of underlying in-
flammation. In a population of otherwise healthy obese women, only insulin
sensitivity index (SI) and waist-to-hip-ratio (WHR) independently predicted
urinary 11-dehydro-TXB2. In addition, impaired SI discriminated women with
significantly higher urinary excretion of 11-dehydro-TXB2. Inflammatory pro-
teins such as C-reactive protein and CD40 ligand were elevated in individuals
with insulin resistance; however, their relation to increased platelet activation
seems to be largely explained by differences in WHR and SI. Successful
weight loss was associated with a concomitant improvement in SI and platelet
activation.

These findings may have clinical implications, by supporting the hypothe-
sis that insulin resistance per se is a major determinant of enhanced platelet
activation in visceral obesity. Thus, a substantial reduction in TXA2-dependent
platelet activation in this setting may be achieved by increasing insulin sensi-
tivity and this provide a rationale for performing adequately sized randomized
studies comparing the effects of caloric restriction and insulin sensitizing
agents.
References
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and platelet activation in diabetes mellitus: effects of improved metabolic
control and vitamin E supplementation. Circulation. 1999; 99: 224-229.

Funding: This research was supported by EC FP6 funding (LSHM-CT-2004-
0050333).

Tu-W26:4 CIRCULATING MICROPARTICLES OF PLATELET
ORIGIN ARE CARRIERS OF
PAF-ACETYLHYDROLASE

J.V. Mitsios1, M.P. Vini1, D. Stengel2, E. Ninio2, A.D. Tselepis1.
1University of Ioannina, Ioannina, Greece; 2Inserm U525; Universite and
Faculte de Medecine Pierre et Marie Curie, Paris, France

Objectives: Several types of platelet-activating factor acetylhydrolase (PAF-
AH) have been described including the intracellular type II and the plasma
type of PAF-AH associated with lipoproteins. We investigated the type(s) of
PAF-AH existing in human platelets as well as the possible association of the
secreted enzyme with platelet-derived microparticles (PMPs).

Methods: Washed platelets were activated with various stimuli and the
production of PMPs was studied by flow cytometry. The PAF-AH molecular
types in platelets were characterized by immunofluorescence microscopy
and western blotting analysis. The association of PAF-AH with circulating
microparticles was studied using a captured ELISA method.

Results: Platelets contain two types of PAF-AH, the type II primarily
located in the cytosol (75.1±14.3% of total enzyme activity), and the plasma
type of PAF-AH (24.9±7.3% of total) associated with cell-membranes. In
addition, platelets contain high mRNA levels of plasma PAF-AH whereas only
a small quantity of the type II PAF-AH mRNA was detected. Upon activation
with thrombin or A23817 but not with ADP, platelets secrete the plasma type
of PAF-AH associated with PMPs. Importantly; enzyme activity was detected
on circulating PMPs in plasma from normolipidemic healthy subjects. No
enzyme activity was detected in circulating microparticles derived from other
cellular sources.

Conclusion: We show for the first time that in addition to lipoproteins,
another potential carrier of PAF-AH in human plasma are PMPs, suggesting
an important role of this enzyme in the biological responses triggered by these
microparticles.

Tu-W26:5 RELATIONSHIP BETWEEN PLATELET CD40 LIGAND
EXPRESSION AND PLATELET SUPEROXIDE ANION
IN HYPERCHOLESTEROLEMIA. EFFECT OF
ATORVASTATIN

V. Sanguigni1, P. Pignatelli2 , L. Lenti2, S. Di Santo2, R. Carnevale2 ,
R. Sorge1, R. Lauro1, F. Violi2. 1University Tor Vergata, Rome, Italy;
2University la Sapienza, Rome, Italy

Introduction: We investigated if in hypercholesterolemia overexpression of
platelet CD40 ligand (CD40L), a surface-bound protein with inflammatory
and pro-thrombotic effects, may depend on enhanced intraplatelet formation
of superoxide anion(O2-) and therefore if atorvastatin could directly affects
platelet CD40L expression and O2- production.

Methods: We compared 40 patients with polygenic hypercholesterolemia
and 40 sex- and age-matched controls. Hypercholesterolemics were then
randomized to either a diet (N= 20) or atorvastatin 10 mg/day (N=20) for three
days. Lipid profile, CD40 ligand platelet expression. and O2- production were
measured at baseline and after 3 days of treatment.

Results: Compared with controls, patients with hypercholesterolemia had
enhanced production of O2- (p>0.001) and higher platelet expression of
CD40L (p>0.001). Platelet CD40L significantly correlated with platelet O2-
(r=0.79) Both groups (diet and atorvastatin) did not show any changes in
lipid profile after 3 days of treatment. In diet group (n=20), no changes in
platelet CD40L expression and O2- production was observed. In atorvastatin
group (n=20), a significant decrease in platelet CD40L (48.6 ± 15.2 vs 34.1
± 7,3 AU, p < 0.001) and platelet O2- (4.2±0.5 vs 2.5±0.3 SI, p<0.01) was
observed after three days. Before-after treatment changes between platelet
CD40L and platelet O2-. (r=0.68), were significantly correlated. Incubation
of platelets with atorvastatin showed a significant decrease in platelet CD40L
expression and O2- production (p < 0.005).

Conclusion: This study provides first evidence that in hypercholes-
terolemia, platelet CD40L overexpression may be mediated by enhanced
platelet O2- production.Atorvastatin has a direct antioxidant effect, indepen-
dently of its cholesterol-lowering effect, that accounts for reduced platelet
production of O2- and in turn platelet CD40L downregulation.

Tu-W26:6 THE ROLE OF REACTIVE OXYGEN SPECIES AND
5-LIPOXYGENASE IN PLATELET-INDUCED AIRWAY
SMOOTH MUSCLE CELL PROLIFERATION

A.-C. Svensson1, T. Bengtsson1, M. Grenegård1 , M. Söderström2,
E. Lindström1. 1Cardiovascular Inflammation Research Centre, Div of
Pharmacology, Department of Medicine and Care, Linköping University,
Linköping, Sweden; 2Cardiovascular Inflammation Research Centre, Div of
Cell Biology, Department of Biomedicine and Surgery, Linköping Unive,
Linköping, Sweden

Objectives: To investigate the effect of platelets on airway smooth muscle
cell (ASMC) proliferation and evaluate the role of 5-lipoxygenase (5-LOX)
metabolites and reactive oxygen species (ROS).

Methods: The interaction between platelets and ASMC was visualized
by staining F-actin with bodipy-phallacidin and platelets with phycoery-
trhrin conjugated anti-CD42b antibodies. The effects of platelets and platelet
membranes on ASMC growth were measured by the MTS-assay and the
ROS-production was detected by the use of the fluorescent dye DCFDA.
Expression of 5-LOX was analysed by Western blot.

Results: We demonstrate that platelets bind specifically to ASMC and that
platelets and platelet membranes preparations significantly increased ASMC
proliferation. Furthermore, the presence of platelets, but not platelet mem-
branes, increased the ROS-production. A role for ROS and 5-LOX metabolites
in platelet-mediated ASMC proliferation was demonstrated by the antagonis-
ing effects of ROS scavengers and inhibitors of NADPH-oxidase, PLA2 and
5-LOX. The platelet membrane-induced ASMC proliferation was reduced by
inhibitors of PLA2 and 5-LOX. Western blot analyses showed that platelets
markedly increased the expression of 5-LOX in the ASMC.

Conclusions: We show that platelets induce ASMC proliferation through
mechanisms dependent on 5-LOX and ROS. Furthermore, platelet membrane-
induced ASMC proliferation was also associated with 5-LOX activity. In
summary, we suggest an important role of platelets and platelet fragments in
the inflammatory response due to their ability to induce ROS and 5-LOX and
thereby influence on tissue remodelling.

Tu-W26:7 OXIDATIVE STRESS AND PLATELET ACTIVATION IN
SUBJECTS WITH MODERATE
HYPERHOMOCYSTEINEMIA DUE TO MTHFR C677T
POLYMORPHISM

A. Falco1, S. Basili2 , A. Dragani3, G. Rolandi3 , G. La Barba1, C. Passeri1,
G. Ciabattoni1 , C. Patrono2, G. Davi’1. 1University of Chieti G. d’Annunzio,
Chieti, Italy; 2University of Rome la Sapienza, Rome, Italy; 3Civil Hospital,
Pescara, Italy

Objective: We evaluated lipid peroxidation and platelet activation in carriers
of the methylenetetrahydrofolate reductase (MTHFR) C677T polymorphism
and in non-carriers, and their correlation with homocysteine (tHcy) and folate
levels.

Methods: We measured urinary 8-iso-prostaglandin (PG)F2alpha and 11-
dehydro-thromboxane (TX)B2 in 100 carriers of the polymorphism (50 with
and 50 without hyperhomocysteinemia), and 100 non-carriers (50 with and 50
without hyperhomocysteinemia). Folic acid was administered to 23 carriers
with tHcy levels >15 mmol/L.

Results: 8-iso-PGF2alpha and 11-dehydro-TXB2 levels were higher in car-
riers with hyperhomocysteinemia (p<0.0001). Non-carriers with hyperhomo-
cysteinemia showed lower folate levels (p<0.0001), higher 8-iso-PGF2alpha
(p<0.01) and 11-dehydro-TXB2 (p<0.01) than those with normal tHcy. Car-
riers with hyperhomocysteinemia had lower folate levels (p=0.0006), higher
urinary 8-iso-PGF2alpha (p<0.0001) and 11-dehydro-TXB2 (p<0.0001) than
non-carriers with hyperhomocysteinemia. On multiple regression analysis,
high tHcy (p<0.0001), low folate (p<0.04) and MTHFR C677T polymor-
phism (p<0.001) independently predicted high 8-iso-PGF2alpha excretion.
Folic acid supplementation led to a reduction in plasma tHcy (p=0.0001), and
in 8-iso-PGF2alpha and 11-dehydro-TXB2 excretion (p<0.0003).

Conclusions: Hyperhomocysteinemia due to the MTHFR C677T poly-
morphism is associated with enhanced in vivo lipid peroxidation and platelet
activation that is, at least in part, reversible with folic acid supplementation.
Funding: This research was supported by EC FP6 funding (LSHM-CT-2004-
0050333).
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Tu-W27:1 CLINICAL TRIAL DESIGN & MANAGEMENT: THE
ROLE OF PPAR-ALPHA AGONISTS IN PREVENTION
OF CVD

A.C. Keech, R.J. Simes, for the FIELD Study Investigators. C/O NHMRC
Clinical Trials Centre, The University of Sydney, Sydney, Australia

FIELD is a randomised controlled trial that evaluated whether a long-term
increase in HDL cholesterol (HDLc) and lower triglycerides (TG) using
fenofibrate would reduce CHD events and mortality. A total of 9795 patients
with type 2 diabetes (50-75 years) were recruited with total cholesterol (TC)
levels between 3.0-6.5 mmol/L, and randomised to either daily comicronised
fenofibrate 200 mg or matching placebo for 5 years on average, with a total of
545 major coronary events (fatal CHD plus non-fatal MI) at study close.

The primary study end-point of CHD events (non-fatal MI plus CHD
death) occurred in 5.9% of the placebo group and 5.2% of the fenofibrate
group, a relative reduction of 11% (p=0.16). This reflected a significant 24%
(p=0.010) reduction in non-fatal MI and a non-significant 19% (p=0.22)
increase in CHD mortality. Total CVD events were reduced by 11%, p=0.035),
including a significant 21% (p=0.003) reduction in coronary revascularisa-
tion, and a non-significant 10% (p=0.36) reduction in stroke. Fenofibrate
allocation lowered hospitalisations for angina pectoris by 18% (p=0.04) and
non-traumatic amputations by around 38% (p=0.011). The estimated effect of
fenofibrate allocation on the primary outcome, adjusted for statin use, was a
19% reduction (p=0.01, pre-specified non-randomised comparison using Cox
regression analysis). Patients allocated fenofibrate had less progression and
more regression of albuminuria (p<0.002) and a significant 30% (p<0.001)
lower rate of laser treatment for retinopathy.

To maintain the ethical integrity of the study, FIELD subjects were free
to commence open lipid lowering therapy, including statin treatment, at any
time after randomisation if their doctors felt it had become indicated. All
subjects received notification of other relevant trial results during the study,
and were encouraged to discuss them with their doctors. The study was
therefore designed to allow for higher rates of statin use in the placebo arm
than in the active treatment arm, similar to what was observed: differential
drop-in to statin therapy during follow-up was seen, with significantly more
patients allocated placebo (17%) than those allocated fenofibrate (8%) on
average using other lipid-lowering drugs, mainly statins (p<0.0001).

During the FIELD study, reports of beneficial effects of statin therapy
in diabetes emerged fr4om other trials. From a safety viewpoint, fenofibrate
proved well tolerated when statin therapy was added in over 900 patients in
FIELD. Evaluation of the benefits of fibrates plus statins in combination on
clinical cardiovascular endpoints requires further trials.

Tu-W27:2 LARGE-SCALE CLINICAL TRIALS: RELIABLE
ANSWERS IN CARDIOVASCULAR MEDICINE

L.J. Bowman. Clinical Trial Service Unit & Epidemiological Studies Unit
(CTSU), University of Oxford, Oxford, UK

When assessing important causes of disease, the effects of some causes are so
extreme that the cause-and-effect relationships can be reliably inferred from
purely observational studies of sufficiently large size (such as those of blood
pressure and stroke). Unfortunately, when assessing the treatment of some
disease, there may well be only moderate improvements in outcome. Just a
moderate survival improvement in a common disease might, however, save
thousands of lives a year (and prevent much disability), so it is important not
to get misleading answers.

Randomised controlled trials have become the gold standard for assessing
the effectiveness of medical interventions and now represent an essential
component of the practice of evidence based medicine [1]. The basic principle
underlying a randomised controlled trial is that there is genuine uncertainty
about which treatment should be advised in a particular circumstance [2]. If
the managing physician is reasonably certain that a trial medication is either
clearly indicated or clearly contraindicated for a particular patient, then that
patient is not eligible for the trial. All remaining patients, for whom the doctor
is substantially uncertain whether or not to recommend the trial treatment, are
eligible for randomisation.

Although the first randomised trials were done over one hundred years ago,
it has been mainly during the last few decades that their importance has been
fully realised and the methodology refined. Trials in cardiology and cancer
have led the way in the assessment of moderate treatment effects, with the
recognition that the best way to obtain reliable results is by getting large-scale

randomised evidence. Large numbers avoid being misled by the play of chance
and proper randomisation avoids being misled by any biases.

Furthermore, systematic meta-analysis of randomised studies has evolved
alongside the development of trials, and has progressed from retrospective
searching through published data to prospective registration of trials in order
to minimise bias in future meta-analyses [2]. This lecture will illustrate
how particular randomised trials and meta-analyses have changed practice in
cardiovascular medicine with examples drawn from the use of thrombolysis,
cholesterol-lowering [3] and antiplatelet therapy.
References
[1] Collins R, MacMahon S. Reliable assessment of the effects of treat-

ment on mortality and major morbidity, I: clinical trials. Lancet 2001;
357(9253):373-80.

[2] Peto R, Collins R, Gray R. Large-scale randomized evidence: large, simple
trials and overviews of trials. J Clin Epidemiol 1995; 48(1):23-40.
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Tu-W27:3 EFFICACY AND SAFETY OF CO-ADMINISTERED
EZETIMIBE/SIMVASTATIN (EZE/SIMVA) AND
FENOFIBRATE (FENO) IN PATIENTS WITH MIXED
HYPERLIPIDEMIA

M. Farnier1, E. Roth2, B. Gil-Extremera3 , G.F. Mendez4, I. Perevozskaya5 ,
C. Hamlin5, G. Macdonell5 , M. Davies5, D. Kush5, Y. Mitchel5 . 1Point
Medical, Dijon, France; 2Sterling Research Group, Cincinnati, USA;
3Universidad de Granada, Granada, Spain; 4Umae Hospital, Veracruz,
Mexico; 5Merck & Co., Inc., Rahway, USA

Objectives: To examine efficacy and safety of EZE/SIMVA co-administered
with FENO in patients with mixed hyperlipidemia.

Methods: In a multicenter, randomized, double-blind, placebo-controlled,
parallel arm trial, eligible patients were 18-79 years of age, with mixed
hyperlipidemia (LDL-C 130-220 mg/dL; TG 150-500 mg/dL), and without
history of CHD or a CHD-equivalent disease (except type 2 diabetes), or
CHD risk >20% as defined by NCEP ATP III criteria. Patients with type 2
diabetes were limited to those with LDL-C 100-180 mg/dL. Patients (N=611)
were randomized in a 3:3:3:1 ratio to one of 4 treatment arms for 12 weeks:
EZE/SIMVA 10/20 mg + FENO 160 mg; EZE/SIMVA 10/20 mg; FENO 160
mg; or placebo. The primary endpoint compared the LDL-C lowering efficacy
of EZE/SIMVA + FENO vs. FENO monotherapy.

Results: LDL-C was significantly (p<0.001) reduced with EZE/SIMVA +
FENO (-45.8%) compared with FENO (-15.7%) or placebo (-3.5%), but not
when compared with EZE/SIMVA (-47.1%). HDL-C and apo A-I were signif-
icantly increased with EZE/SIMVA + FENO (18.7% and 11.1%, respectively)
treatment conpared with EZE/SIMVA (9.3% and 6.6%) or placebo (1.1%
and 1.6%), but not when compared with FENO (18.2% and 10.8%). TG,
non-HDL-C, and apo B levels were significantly reduced with EZE/SIMVA
+ FENO (-50.0%, -50.5%, and -44.7%, respectively) vs. all other treatments.
All three active therapies were well-tolerated.

Conclusions: Co-administration of EZE/SIMVA + FENO effectively im-
proved the atherogenic lipid profile of patients with mixed hyperlipidemia.
Funding: Study was sponsored by Merck/Schering-Plough Pharmaceuticals,
North Wales, PA.

Tu-W27:4 COMPARATIVE LIPID EFFECTS OF COMBINATION
THERAPY WITH A STATIN AND
EXTENDED-RELEASE NIACIN VERSUS STATIN PLUS
EZETIMIBE VERSUS A STATIN ALONE

J.M. McKenney1, P.H. Jones2, H.E. Bays3, R.H. Knopp4, M.L. Kashyap5,
G.E. Ruoff6, E.J. Stanek7, M.E. McGovern7. 1National Clinical Research,
Inc., Richmond, USA; 2Baylor College of Medicine, Houston, USA; 3L-Marc
Research, Louisvillle, USA; 4Northwest Lipid Research Clinic, Seattle, USA;
5VA Medical Center, Long Beach, USA; 6Westside Family Medical Ctr,
Kalamazoo, USA; 7Medical Affairs, Kos Pharmaceuticals, Inc., Cranbury,
USA

Objective: Guidelines support aggressive LDL cholesterol (LDL-C) lowering
and the treatment of low HDL cholesterol (HDL-C) and elevated triglycerides
(TG) in patients with high cardiovascular risk. As high-dose statin or com-
bination therapy with low-moderate doses of 2 drugs may accomplish this,
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we compared the effects of a statin + extended-release niacin (ERN), statin +
ezetimibe (E) and statin monotherapy.

Methods: This was an open-label, multicenter, 12-wk study in 292 patients
(50% women) requiring LDL-C lowering per NCEP ATP III. Patients were
randomized to 4 parallel arms (doses at wks 8 and 12): rosuvastatin (R;
20mg, 40mg), R/ERN (10/1000mg, 20/1000mg), atorvastatin/ERN (A/ERN;
20/1000mg, 40/2000mg), or simvastatin/E (S/E; 20/10mg, 40/10mg). The pri-
mary endpoint was % change in LDL-C at week 12 from baseline compared
across arms by ANOVA.

Results: Mean baseline values: LDL-C 197 mg/dL, HDL-C 49 mg/dL, TG
169 mg/dL. At wk 12, LDL-C decreased by 51-58% (NS across treatments).
Increases in HDL-C with A/ERN 24% and R/ERN 22% exceeded that of S/E
10% or R 7% (p<0.001). Decreases in TG were largest with A/ERN 47% and
R/ERN 40% versus S/E 33% or R 25% (p<0.001). Lipoprotein(a);Lp(a) was
reduced by A/ERN 20% and R/ERN 6%, but increased by 5-7% with R and
S/E (p<0.001). Similar findings were observed at week 8. No myopathy or
hepatotoxicity was observed.

Conclusions: Low-moderate dose atorvastatin/rosuvastatin + ERN
achieved similar marked LDL-C reductions, with greater HDL-C increases
and TG/Lp(a) decreases, compared to higher dose rosuvastatin or simvas-
tatin/ezetimibe.
Funding: Kos Pharmaceuticals, Inc.

Tu-W27:5 ADIPONECTIN AND THE ANTI-INFLAMMATORY
EFFECTS OF FENOFIBRATE IN PATIENTS WITH
HYPERTRIGLYCERIDEMIA AND THE METABOLIC
SYNDROME

R.S. Rosenson, A.L. Huskin, D.A. Wolff. Northwestern Univ., Chicago, USA

Background: Adiponectin is an adipose-secreted hormone with anti-
inflammatory properties mediated by inhibition of NF-kB signaling. We
investigate whether fenofibrate alters adiponectin levels in patients with
hypertriglyceridemia (HTG) and the metabolic syndrome and examine the
association of adiponectin with circulating inflammatory markers and cytokine
production in whole blood.

Methods: The effects of fenofibrate (160 mg/d) on adiponectin and other
inflammatory markers were investigated in a 12-week randomized, placebo-
controlled trial in 55 patients with HTG (plasma triglycerides ≥150 mg/dL
and <600 mg/dL) and the metabolic syndrome who were not receiving
lipid-altering therapies.

Results: Adiponectin levels increased by 0.34 ug/mL in the fenofibrate
group and by 0.07 ug/mL in the placebo group (p=0.0003). In multivariate
models including age, gender and waist circumference, we demonstrate corre-
lations between changes in adiponectin and VCAM-1 (r=0.45, p<0.001);
ICAM-1 (r=0.44, p<0.001); IL-1B (r=0.39, p=0.002); MCP-1 (r=0.41,
p=0.03) and MIP-1a (r=-0.33, p=0.046) in fenofibrate-treated subjects. No
such correlations were observed in placebo-treated subjects. There were
no significant correlations between fasting adiponectin and LPS-stimulated
production of TNF-a, IL-6, IL-10 in either treatment group.

Conclusions: Fenofibrate (160 mg/d) raised adiponectin levels in patients
with HTG and the metabolic syndrome. Changes in adiponectin were signifi-
cantly and inversely associated with multiple inflammatory markers. This data
supports a central role for adiponectin with the anti-inflammatory effects of
fenofibrate.

Tu-W27:6 RELATIONSHIP BETWEEN
TRIGLYCERIDE-ENRICHED HDL PARTICLES AND
INTOLERANCE TO STATIN THERAPY

M. Santure1, D. Brisson1, G. Tremblay1, B. Lamarche2, D. Gaudet1.
1CMGC, Chicoutimi Hospital, Quebec, Canada; 2Laval University, Quebec,
Canada

Statins are the most widely prescribed class of cholesterol-lowering drugs
worldwide. Although well tolerated, they can also be associated with muscular
and non-muscular side effects that affect compliance to drug treatment. Rarely,
statins are the cause of rhabdomyolysis.

Objective: This study examined the relationship between HDL particle
composition and the expression of side effects among patients under statin
therapy.

Methods: Cholesterol and triglyceride (TG) contents of different lipopro-
tein fractions (VLDL, LDL, HDL) were analyzed among 1,099 French-
Canadians under statins treatment. Multivariate analyses were performed to
assess the association between cholesterol or TG content of lipoprotein frac-

tions and markers of drug tolerance (non-muscular vs. muscular complaint,
plasma creatine kinase (CK) concentration, myoglobinuria). Multivariate mod-
els included the effect of the type of statin received, daily dosage, concomitant
drug, age and gender.

Results: Overall, 13.2% of the patients reported a side effect of any cause
but only 3.4% had muscular complaints combined with elevated CK at least
3 times above upper limit. Plasma HDL-TG levels were associated with
higher but comparable risk of muscular or non-muscular complaints (odds
ratio (OR)=3.6, p=0.011), increased risk of elevated CK levels (at least 300
U/L: OR=6.7, p=0.003; (at least 500 U/L OR=20.4,p=0.001) or proteinuria
(p=0.001).

Conclusions: These results suggest that the TG-high-density lipoprotein
axis could be an important target of prevention among individuals under statin
therapy.
Funding: This project was supported by ECOGENE-21 project (CIHR).

Tu-W27:7 COMBINATION THERAPY OF STATIN WITH
FLAVONOIDS-RICH EXTRACT FROM CHOKEBERRY
FRUITS ENHANCED REDUCTION IN CAD RISK
MARKERS IN PATIENTS AFTER MI

M. Naruszewicz 1, I. Laniewska2, B. Milo1, M. Dluzniewski2 . 1Center For
Atherosclerosis Research Pomeranian Maedical University, Szczecin, Poland;
2II Cardiology Clinic the Medical University of Warsaw, Warsaw, Poland

Objective: The objective of the study was to verify the hypothesis that a
reduction in the level of oxidative stress using flavonoids from chokeberry
fruits (Aronia Melanocarpa E.) in patients with ischaemic heart disease treated
with statins can result in an additional reduction in the risk of atherogenic
progression.

Methods: This was a double-blind, placebo-controlled, parallel trial.
Forty-four patients (11 women and 33 men, mean age 66 years) who sur-
vived myocardial infarction and have received statin therapy for at least 6
months (80% dose of 40 mg/day simvastatin) were included in the study.
The subjects were randomised to receive either 3 x 85 mg/day of chokeberry
flavonoid extract or placebo for a period of 6 weeks. The study extract was a
commercially-available (OTC) product of the following declared composition:
anthocyanis (about 25%), polymeric procyanidins (about 40%) and phenolic
acids (about 9%).

Results: Compared to placebo, flavonoids (ANOVA) significantly reduced
serum F2-isoprostans (p<.000) and ox-LDL levels (p <.000) (by 38% and
29%, respectively), as well as hsCRP (p<.007) and MCP-1 (p<.001) lev-
els (by 23% and 29%, respectively). In addition, a significant increase in
adiponectin (p<.05) levels and a reduction in systolic blood pressure by a
mean average of 11 mmHg were recorded.

Conclusion: In view of the fact that chokeberry flavonoids reduce the
severity of inflammation, regardless of statins, they can be used clinically for
secondary prevention of ischaemic heart disease.
Funding: By non-restricted grants from Polish Society for Athrosclerosis
Research and from Agropharm Company.

Tu-W28 NUTRITIONAL APPROACHES: THE GLOBAL
PICTURE

Tu-W28:1 NUTRIGENOMICS AND CARDIOVASCULAR
DISEASES

J.M. Ordovas1, D. Corella2 . 1USDA-HNRCA at Tufts Univ. Boston, MA,
USA; 2Genetic and Molecular Epidemiology Unit Valencia University,
Valencia, Spain

Objective: Changes in diet are likely to reduce cardiovascular disease (CVD),
but after decades of active research and heated discussion the question still
remains: what is the optimal diet to achieve this elusive goal? Is a low
fat, as traditionally recommended by multiple medical societies? Or a high
monounsaturated fat as predicated by the Mediterranean diet? Perhaps a high
polyunsaturated fat based on the cholesterol lowering effects? The right answer
may be all of the above but not for everybody. A well-known phenomenon
in nutrition research and practice is the dramatic variability in interindividual
response to any type of dietary intervention.

Methods: There are many other factors influencing response, and they
include, among many others, age, sex, physical activity, alcohol, and smoking
as well as genetic factors that will help to identify vulnerable popula-
tions/individuals that will be benefit from a variety of more personalized and
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mechanistic based dietary recommendations. This potential could and needs
to be developed within the context of nutritional genomics that in conjunction
with systems biology may provide the tools to achieve the holy grail of dietary
prevention and therapy of CVD. This approach will break with the traditional
public health approach of “one size fits all.”

Results: The current evidence based on a few candidate genes involved in
lipid metabolism (i.e., APOA1, APOA5, APOE, LIPC) [1] has begun to iden-
tify subgroups of individuals who benefit more from a low fat diet, whereas
others appear to benefit more from a high monounsaturated or polyunsaturated
fat (PUFA) diets. Of interest is the increasing evidence showing that when
it comes to cardiovascular health, n-6 and n-3 families of PUFAs interact
very different with genetic variants to modulate cardiovascular risk factors.
Thus, while some subgroups of individuals may be at higher risk from high
consumption of PUFA n-6, others may benefit from increased consumption of
PUFA n-3. Moreover, given the emerging epidemic of obesity, it is important
to understand the effect of obesity in triggering the associations between
genetic variants and cardiovascular risk factors (i.e., APOE, APOA5) [2] and
the role of genetic variants predisposing to obesity and response to dietary
treatments (i.e., PLIN).

Conclusions: The continuous progress in Nutrigenomics will allow us in
the future to identify those persons for whom diet plays no major role in
their risk of CVD as well as those persons who may benefit from specific
gene-based dietary advice.
References
[1] Corella D, Ordovas JM. Single Nucleotide Polymorphisms that Influence

Lipid Metabolism: Interaction with Dietary Factors. Annu Rev Nutr.
2005;25:341-90.

[2] Elosua R, Ordovas JM, Cupples LA, Lai CQ, Demissie S, Fox CS, Polak
JF, Wolf PA, D’Agostino RA, O’Donnell CJ. Variability at the APOA5
locus is associated with carotid atherosclerosis with a modifying effect of
obesity: the Framingham Heart Study. J Lipid Res. 2006 Feb 11.

[3] Corella D, Qi L, Sorli JV, Godoy D, Portoles O, Coltell O, Greenberg
AS, Ordovas JM. Obese subjects carrying the 11482G>A polymorphism
at the perilipin locus are resistant to weight loss after dietary energy
restriction. J Clin Endocrinol Metab. 2005;90:5121-6.

Funding: Supported by NIH/NHLBI grant no. HL54776 and contracts 53-
K06-5-10 and 58-1950-9-001 and 58-3148-2-083 from the USDA and Grant
PI04/2239, ISCII, Spain.

Tu-W28:2 LOW-CARBOHYDRATE OR LOW-FAT,
HIGH-CARBOHYDRATE DIETS FOR TREATMENT OF
OBESITY: WHICH OPTION TO SELECT?

A. Astrup. Department of Human Nutrition, The Centre for Advanced Food
Studies, The Royal Veterinary & Agricultural University, Frederiksberg,
Denmark

The recommended diet for prevention of weight gain, obesity, and the
metabolic syndrome (MS) is low-fat, and fibre-rich, rich in low-energy den-
sity carbohydrates (fruit, vegetables, and whole grain products), and low in
energy-containing drinks. The reduction of the total fat content of ad libitum
diets has been shown to produce weight loss in the short term [1], and over
a period as long as 7 years [2]. The fat-reduced diet in combination with
physical activity has been shown to reduce all risk factors for cardiovascular
disease in obese subjects, and to reduce the incidence of type 2 diabetes. The
combination of reduction of dietary fat and energy, and more physical activity,
has been shown to reduce the incidence of diabetes by 58% in two major trials.
In the latter study 53% of participants had MS at baseline. The incidence of
MS was reduced by 41% in the lifestyle group and by 17% in the metformin
group compared with placebo.

High protein diets – either high or low in fat: The Atkins diet and other
low-carbohydrate diets have become extremely popular worldwide. They
claim to be very effective in promoting weight loss without energy restriction.
The dietary principle is ad libitum high-protein and fat foods, and restriction
of carbohydrate to less than 30 g per day. Recent randomised trials show that
such low-carbohydrate diets do indeed induce weight loss and improve car-
diovascular risk factors in the short term. Much of the weight loss may be loss
of glycogen and water, but it is likely that the high satiating power of protein
in combination with the ketogenic effect of the low carbohydrate content can
reduce spontaneous caloric intake and produce weight loss. While beneficial
improvements in blood lipids and insulin sensitivity are seen as long as weight
loss occur, an adverse effect on LDL-cholesterol and other cardiovascular
risk factors is likely during weight stability, because of the high intake of
saturated fat. Adverse effects such as headache, muscle cramps, and diarrhoea
are reported more frequently on low-carbohydrate than on low-fat diets.

Other diets, such as The Zone, Montignac, and the South Beach Diet,
are less carbohydrate restrictive, but might produce a weight loss through a
high protein content (30-50% energy), in combination with restrictive dietary
choices and low glycemic index foods [3]. There seems to be good evidence
to support the hypothesis that increasing the protein content of the diet from
15% up to 20-30% may increase the satiating effect of the diet, and induce a
spontaneous weight loss without adverse effects.

Higher-fat diets with normal protein contents: Large prospective studies,
e.g. “The Nurses Health Study”, suggest that current dietary recommendations
are not optimal for the prevention of diet-related diseases such as obesity,
type 2 diabetes, cardiovascular disease and cancer. They suggest that opti-
mal recommendations should include more whole-grain products with low
glycemic index, more vegetable oils, nuts, beans, poultry and fish, and this has
resulted in the “Inverted Food Pyramid” by Walter Willett. This pyramid also
suggests reducing the amount of refined and high-glycemic index products,
including bread, potatoes and maize, in the diet, and less dairy and red meat
is suggested. This diet, preferably with 40% of energy from fat and more than
>20% of energy from mono-unsaturated fat (MUFA), is regarded as optimal
and these scientists do not expect this to lead to weight gain. However, it
is generally agreed that dietary recommendations should be based on large,
long-term, randomised, dietary intervention studies, and such are currently
being conducted.
References
[1] Skov AR, Toubro S, Rønn B, Holm L, Astrup A. Randomized trial on

protein versus carbohydrate in ad libitum fat reduced diet for the treatment
of obesity. Int J Obes 1999;23:528-536.

[2] Howard BV, Manson JE, Stefanick ML, Beresford SA, Frank G, Jones B,
Rodabough RJ, Snetselaar L, Thomson C, Tinker L, Vitolins M, Prentice
R. Low-fat dietary pattern and weight change over 7 years: the Women’s
Health Initiative Dietary Modification Trial. JAMA 2006;295:39-49.

[3] Due A, Toubro S, Skov AR, Astrup A. Effect of normal-fat diets, either
medium or high in protein, on body weight in overweight subjects: a
randomised 1-year trial. Int J Obes 2004;28:1283-90.

Funding: Not applicable

Tu-W28:3 THE EFFECTS OF AN 8-YEAR LOW-FAT DIETARY
PATTERN ON CARDIOVASCULAR DISEASE (CVD)

B.V. Howard1, L. Van Horn2, J. Hsia3, J.E. Manson3, M.L. Stefanick4 ,
S. Wassertheil-Smoller5 , S.A.A. Beresford6, R.L. Prentice7 . 1MedStar
Research Institute, Hyattsville, MD, USA; 2Northwestern University,
Chicago, IL, USA; 2George Washington University, Washington, DC, USA;
3Brigham & Women’s Hospital, Chestnut Hill, MA, USA; 4Stanford
University, San Jose, CA, USA; 5Albert Einstein College of Medicine, Bronx,
NY, USA; 6Fred Hutchinson Cancer Research Center, Seattle, WA, USA;
7Fred Hutchinson Cancer Research Center, Seattle, WA, USA

Objective: Epidemiologic studies and some short-term trials have linked diet
with CVD, but no long-term prevention/intervention studies are available. The
Women’s Health Initiative randomized controlled Dietary Modification Trial
evaluated whether diet intervention to lower total fat and increase vegetables,
fruits, and grains, intended to reduce cancer, would also reduce risk of CVD
in post-menopausal women.

Methods: 48,835 post-menopausal women aged 50-79 years were recruited
from 40 Clinical Centers throughout the United States and randomly assigned
to dietary modification intervention (40%) or comparison group (60%) for
8.1 years. The intensive behavioral modification program aimed to motivate
and support large reductions in total fat and to increase servings of vegeta-
bles, fruits, and grains. Group sessions, self-monitoring techniques, and other
tailored and targeted strategies were applied.

Results: Intervention group participants significantly reduced their percent
energy from fat by 11% at Year 1 and 8.1% at Year 6. Saturated, polyunsat-
urated, and trans fats decreased by 2.9%, 1.5%, and 0.6%, respectively, and
vegetables/fruits and fiber servings increased by 1.1 serving and 0.5 g/day,
respectively. Weight decreased by 1.3 kg, LDL cholesterol by 3.5 mg/dL,
and HOMA by 0.4 units. The diet had no significant effects on incidence
of coronary heart disease (CHD) (HR 0.97; CI 0.90-1.06), stroke (HR 1.02;
CI 0.90-1.15), or CVD (HR 0.98; CI 0.92–1.05). Excluding individuals with
CVD at baseline (3.4%), the HR (CI) for CHD was 0.94 (0.86-1.02). There
were greater reductions in CHD among those in the intervention group who
reached the lowest levels of saturated fat compared to those in the control
group (HR 0.82; CI 0.67-99) and trans fat (HR 0.84; CI 0.69-1.02) and highest
levels of vegetables/fruits (HR 0.89, CI 0.74 = 1.06).

Conclusions: Over a mean of 8.1 years this dietary intervention, which fo-
cused on total fat reduction but did not specify type of fat, did not significantly
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reduce the risk of CHD, stroke, or CVD. However, there was modest weight
loss and no adverse effects on risk factors. More focused, tailored diet and
lifestyle interventions may be needed for CVD risk reduction.
References
[1] Howard BV, et al. JAMA 2006;295:655-66
[2] Prentice RL, et al. JAMA 2006;295:629-42
[3] Beresford SAA, et al. JAMA 2006:295:643-54
Funding: National Heart Lung and Blood Institute of the National Institutes
of Health

Tu-W28:4 FACTOR ANALYSIS IDENTIFIES A
MEDITERRANEAN-STYLE PATTERN OF DIETARY
INTAKE THAT IS PROTECTIVE AGAINST DIABETIC
RETINOPATHY

L. Brazionis 1, C. Itsiopoulos2 , K. Rowley2, K. O’Dea2. 1Monash University,
Clayton, Australia; 2University of Melbourne, Melbourne, Australia

Objective: To identify the patterns of food consumption that may protect
against the vascular complications of diabetes

Methods: This cross-sectional study identified patterns of dietary intake
in 407 men and women, mean age 64 years, about half with Type 2 diabetes
and equally divided between Greekborn and Australianborn. Factor analysis, a
data reduction technique, generated variables representing patterns of dietary
intake from a list of the 121 foods in the food frequency questionnaire, admin-
istered at the clinical data-collection visit. Urinary albumin, blood pressure,
blood lipid, and plasma homocysteine levels were measured. Retinopathy was
photo-documented and graded according to a validated protocol.

Results: Of the identified 9 patterns of dietary intake, one pattern of
food consumption was inversely associated with prevalent diabetic retinopa-
thy (after adjusting for retinopathy risk factors and confounders of dietary
intake), systolic blood pressure, prevalent hypertriglyceridemia and hyperho-
mocysteinemia. The protective Mediterranean-style pattern of dietary intake
correlated positively with the intake of, in order of importance, onions/leeks,
olive oil, garlic, and feta cheese, and inversely with cream/butter/margarine.

Conclusions: Factor analysis identified a Very Greek Mediterranean-style
pattern of dietary intake that was protective against diabetic retinopathy and
may also be cardio-protective.
Funding: National health and Medical Research Council of Australia

Tu-W28:5 LACK OF ASSOCIATION OF PLASMA
PHYTOSTEROLS WITH RISK OF CORONARY HEART
DISEASE IN THE CORA-STUDY

E. Windler1, B.-CHR. Zyriax1, F. Kuipers2, J. Linseisen3, H. Boeing4.
1University-Hospital Hamburg-Eppendorf, Hamburg, Germany; 2University
Hospital Groningen, Groningen, the Netherlands; 3German Cancer Research
Centre, Heidelberg, Germany; 4German Institute of Nutrition,
Potsdam-Rehbrücke, Germany

Objective: Phytosterols appear to be atherogenic in heritable phytosterolemia,
but have also been proposed to be so in the high normal range without a genetic
background. This research raises the question, if plasma concentrations of
phytosterols are associated with the manifestation of coronary heart disease.

Methods: The CORA-study (Coronary Risk Factors for Atherosclerosis)
compares clinical, biochemical and lifestyle factors in 200 consecutive pre-
and postmenopausal women with incident coronary heart disease to those in
255 age-matched population-based controls.

Results: Cases reported a diet that comprised significantly more phytos-
terols compared to controls. Still, controls had significantly higher plasma
concentrations of the major phytosterol species. Also, the ratio of plasma
phytosterols to LDL- and HDL-cholesterol was higher in controls. In a
multivariate analysis including the major clinical risk factors each 1 mg/L of
unstandardized plasma phytosterols indicated a protective effect for coronary
heart disease with an odds ratio of 0.873 (CI 0.779 - 0.953; p = 0.0059).

Conclusions: The data from the CORA-study are not compatible with a
deleterious impact of phytosterols in the physiological range on coronary heart
disease. Phytosterol intake and plasma concentrations do not correlate in this
study population. Higher concentrations of plasma phytosterols indicate even
protection from coronary heart disease. However, plasma concentrations of
phytosterols may reflect to some extent the concentrations of HDL and LDL,
which are causally linked to coronary risk.
Funding: German Stifterverband für die Wissenschaft

Tu-W28:6 REDUCTION IN POSTPRANDIAL GLYCEMIC AND
INSULINEMIC RESPONSES AND OXIDATIVE
DAMAGE BY ALMONDS

A.R. Josse1, C.W.C. Kendall1 , S. Salvatore2 , L.S.A. Augustin1,
F. Brighenti2 , P.R. Ellis3, D.J.A. Jenkins1. 1Department of Nutritional
Sciences, University of Toronto, Toronto, Ontario, Canada; 2Department of
Public Health, University of Parma, Parma, Italy; 3Department of Life
Sciences, King’s College London, University of London, London, United
Kingdom

Background: Postprandial events have been associated with increased CHD
risk. Strategies which moderate postprandial glucose excursions such as Acar-
bose, and low glycemic index or load diets are associated with reduced CHD
risk possibly through reducing postprandial glucose, insulin and oxidative
damage to lipids and proteins.

Objectives: To assess the effect of different low glycemic index meals on
glycemia, insulinemia and measures of oxidative damage.

Methods: Fifteen healthy subjects were fed 3 test meals balanced for fat,
protein and available carbohydrate of parboiled rice (low GI), instant mashed
potatoes (high GI), or almonds and bread. Blood samples were obtained over
the following 4 hours.

Results: 2-hour glycemic responses (mean±SE) of the low-GI almond
(54.5±6.9, P<0.001) and rice (37.5±6.3, P<0.001) meals were reduced
compared to white bread, while the high-GI potato (94.3±11.1, P=0.61) meal
was not. Potato 4-hour Insulin AUC was significantly higher than control, rice
and almonds (P<0.001). Destruction of protein thiols as a marker of protein
oxidative damage indicated a trend for bread and potatoes > rice > almonds.

Conclusion: Protein oxidative damage may be predicted from postprandial
glucose and insulin responses with the almond meal causing the least damage,
presumably in part due to their endogenous antioxidant content. In addition to
lipid reduction, this aspect of almonds may be a factor in the reported CHD
sparing effect of nuts. Therefore, low GI foods or foods which reduce the GI
of a meal, may reduce risk factors for CHD and diabetes.
Funding: Almond Board of California

Tu-W28:7 AN ISOFLAVONE METABOLITE
TRANS-TETRAHYDRODAIDZEIN REDUCES
ARTERIAL STIFFNESS AND ARTERIAL PRESSURES
IN SUBJECTS WITH METABOLIC SYNDROME

P. Nestel1, L. Zhang1, A. Fujii2 . 1Baker Heart Research Institute,
Melbourne, Australia; 2Kao Corporation, Tokyo, Japan

Background: We have previously shown reduced central arterial stiffness,
a predictor of cardiovascular disease with consumption of isoflavones from
soybean and red clover and from individual isoflavones found in food. The
bioactivity of metabolites formed through ingestion of isoflavones is not
known.

Objectives: 1. To test the efficacy of supplemental trans-tetrahydrodaidzein
(THD), a metabolite, on pulse wave velocity, a measure of central arterial
stiffness. 2. To measure bioavailability of THD.

Methods: 25 subjects with metabolic syndrome were recruited into a
randomised, cross-over trial consisting of a 2wk run-in, 5wk synthetic THD
(1g daily in 2 divided doses), 1wk wash-out, 5wk placebo. Study was double-
blind. Blood was obtained in fasting state twice at end of each period for
plasma lipids and glucose. Central pulse wave velocity and arterial pressure
were measured at end of run-in, placebo and active periods.

Results: Absorption of THD averaged >80%. Pulse wave velocity was
significantly reduced (signifying diminished arterial stiffness); medians (25th
and 75th%): placebo 9.9m/s (8.7,11.1), THD 8.8m/s (7.9, 10.9); RM ANOVA
P=0.023; with Tukey procedure P<0.05. 3. Systolic and diastolic arterial pres-
sures were significantly reduced; SBP by 4mm Hg; THD 121.3mm, placebo
125.6mm; Tukey P<0.05. Plasma cholesterol, triglyceride, LDL-C, HDL-C
and glucose did not differ.

Conclusion: A metabolite formed after consumption of natural isoflavones
is capable of reducing arterial stiffness, a characteristic of large central arteries
that predicts cardiovascular events.
Funding: Partly supported by Novogen.
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Tu-W29:1 ECONOMIC BURDEN OF ATHEROSCLEROSIS AND
ITS MANAGEMENT

L.G. Mantovani. CIRF, Federico II University of Naples, Italy

Health professionals’ aim is to provide patients with the best possible care.
Unfortunately, in doing this, they face financial and economic difficulties:
the demand for health care – because of past successes and because of the
emergence of effective new technologies – has often exceeded the available
financial and human resources.

As a result, health care interventions have been evaluated not only for
their quality, safety and effectiveness, but also for their costs, with the aim of
investigating their efficiency. Economic evaluations put into relation costs and
consequences of health care programmes and calculate indices of efficiency.

There are three main techniques used in full economic evaluations of health
care programmes: cost effectiveness analysis (CEA), cost utility analysis
(CUA) and cost benefit analysis (CBA). All techniques address the issue:
“which is the cost to reach a unit of effect?”. The main difference among the
techniques is the unit of measurement used to quantify the effects. In a CEA,
effects are expressed in natural units, such as death avoided or life year gained:
a cost per life year gained is a common result of a CEA. In a CUA the effect
of health care are usually measured in terms of quality adjusted life years
(QALY’s), a single index which incorporates information on both quantity and
quality of life. A cost per QALY gained is a common result of a CUA. In a
CBA, also effects are turned into monetary values, using appropriate, complex
methods. A cost to benefit ratio or a net cost are common results of a CBA.

Applications to CVD prevention of methods of economic analysis will be
provided.

Tu-W29:2 STATINS: A POTTED ECONOMIC HISTORY

A. McGuire. London School of Economics and Political Science, London, UK

The success story of statins in cardiovascular treatment is well known. It is of
interest however to analyse the diffusion of knowledge concerning the efficacy
and cost-effectiveness of these medications from their introduction. Over time
there has been considerable debate concerning their effects, the definition
of the appropriate treatment population, the extent of the cost-effectiveness
of these medications and the degree to which they impact on health care
budgets. This presentation gives a retrospective tour of the impact of statins
on various health care systems highlighting the lessons to be learnt on the use
of converting information from clinical trials and cost-effectiveness analysis
into treatment practice and for economic modelling generally. The paper will
give an overview of the methodological issues and the results gained from the
cost-effectiveness literature and the many debates that have been associated
with these.

Tu-W29:3 COST-UTILITY ANALYSIS: EZETIMIBE+STATIN
VERSUS STATIN THERAPY UNDER THE THIRD
JOINT EUROPEAN SOCIETIES TASKFORCE
GUIDELINES IN CORONARY HEART DISEASE

N.M. Draeger, M.V. Holm, M.M. Schwenkglenks, T.D. Szucs. European
Center of Pharmaceutical Medicine, University Hospital, Basel, Switzerland

Objective: A Swiss-focused cost-utility analysis assessed whether prophylac-
tic treatment of patients at high risk of fatal or non-fatal CHD-related events,
with a statin alone or combined with ezetimibe, under recognised European
guidelines, leads to superior benefits in costs per quality adjusted life year
(QALY) gained.

Methods: A novel model assessed treatment costs of patients, from the
Swiss statutory sick funds perspective, and treatment benefits achieved by
statin or statin/ezetimibe therapy assessed as CHD-related event reduction,
over a 10-year period. The epidemiological data were provided by the Lau-
sanne Health Promotion Program register (from the Cardiology Division,
Centre Hospitalier Universitaire Vaudois, Lausanne).

Results: A Statin/ezetimibe combination has an incremental cost and ben-
efit versus statin monotherapy under the Third Joint European Societies Task
Force on Cardiovascular Disease Prevention in Clinical Practice guidelines of
CHF 315000 and 29 QALYs gained per 10000 patients treated. The ICUR of
combination versus monotherapy is CHF 10726 per QALY gained. The results
depend on the number of patients at risk of fatal or non-fatal CHD-related
events, and the efficacy of ezetimibe in reducing this risk.

Conclusions: Prophylactic treatment of patients at high risk of CHD-
related events with statin/ezetimibe therapy provides superior health benefits
versus statin therapy at an acceptable cost. The study was conducted within
the Swiss context so the results may vary fundamentally across countries.
Funding: Merck Sharp & Dohme-Chibret AG, Schaffhauserstrasse 136,
Glattbrugg, Switzerland

Tu-W29:4 COST-EFFECTIVENESS OF PROLONGED-RELEASE
NICOTINIC ACID (NIASPAN® ER) FOR
STATIN-TREATED PATIENTS AT LDL-C GOAL BUT
REMAINING AT RISK DUE TO LOW HDL-C

C. Renaudin 1, D. Liens1, W. Valentine2 , A.J. Palmer2, W. Berger3, S. Roze2.
1Merck Santé, Lyon, France; 2Core - Center For Outcomes Research,
Binningen-Basel, Switzerland; 3Merck KGaA, Darmsdadt, Germany

Objective: To evaluate the cost-effectiveness of raising high density lipopro-
tein cholesterol (HDL-c) with NIASPAN® ER in statin-treated patients who
have achieved target low density lipoprotein cholesterol (LDL-c) levels but
remaining at excessive cardiovascular risk due to persistently low HDL-c (<
1 mmol/L) levels.

Methods: A computer simulation model was made up of two decision ana-
lytic sub-models. The first one generated a cohort using patient characteristics
taken from the Heart Protection Study and applied NIASPAN® ER treatment
effect taken from the ARBITER II study. The second sub-model (Markov)
estimates, based on risk equations from the Framingham study, long-term
clinical and cost outcomes associated with lipid changes in patients. Direct
medical costs (in GBP) were accounted from a NHS perspective. Annual
discount rates of 3.5% were applied to costs and clinical benefits. Simulations
were run to capture patient lifetimes.

Results: Addition of NIASPAN® ER to statin was associated with a
substantial increase in discounted life expectancy of 0.18 years compared to
statin monotherapy. Direct medical costs were on average GBP 2,878 higher
in the NIASPAN® ER + statin group than with statin monotherapy leading to
an incremental cost-effectiveness ratio of GBP 16,429 per life year gained.

Conclusion: In UK setting, raising HDL-c with NIASPAN® ER increases
life expectancy, is cost-effective and may be considered in combination with
a statin for patients who have achieved target LDL-c levels but remaining at
excessive cardiovascular risk due to persistently low HDL-c levels.
Funding: MERCK KGaA

Tu-W29:5 TRIAL BASED ECONOMIC EVALUATION OF
INTENSIVE ATORVASTATIN COMPARED TO
STANDARD SIMVASTATIN IN THE IDEAL TRIAL

P. Lindgren1, B. Jonsson2, IDEAL Steering Committee. 1Stockholm Health
Economics, Stockholm, Sweden; 2Stockholm School of Economics,
Stockholm, Sweden

Objective: In IDEAL, intensive atorvastatin 80mg (A80), simvastatin 20-
40mg (S20-40); A80 reduced major coronary events by 11% (p=.07) and
any cardiovascular event by 16% (p<.001). An economic evaluation was
performed to assess the incremental cost-effectiveness of the more effective
treatment due to generic S20-40 prices.

Methods: Costs were estimated for each arm by multiplying resource
consumption (study drug used and resources based upon endpoint related
diagnosis related group costs) and lost work days for 4 Nordic countries for
4.8 years of follow-up. Concomitant medication prescriptions and adverse
events requiring hospitalization were not included as they were similar in both
arms. The measure of effectiveness was total number of events avoided.

Results: A80 had 0.10 fewer total events/patient than S20-40. In Sweden,
the average total cost/patient was 20693 Euros (E) for A80 and 19421E for
S20-40, in Norway 26954E and 25575E, 31055E and 29782E in Denmark,
and 17669E and 15036E in Finland. Mean cost effectiveness ratios for all costs
were 12856E (-5814;38190) per event avoided in Sweden, 13934E in Norway,
12862E in Denmark and 26605E in Finland. If only health care payer costs
were included, the cost-effectiveness ratios were 17297E (10173;32169)/event
avoided in Sweden, 19967E in Norway, 20055E in Denmark, and 29955E in
Finland.

Conclusions: Even in Nordic countries where S20-40 is a low cost, A80 in
CHD patients vs. standard S20-40 treatment is predicted to be within cost per
event avoided ratios established in prior CHD prevention studies where the
comparator was no treatment.
Funding: Pfizer
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Tu-W29:6 PATIENT KNOWLEDGE OF HIGH CHOLESTEROL
AND CARDIOVASCULAR RISK: FROM THE HEART
STUDY

L.R. Erhardt1, F.D.R. Hobbs2. 1Lund University, Department of Cardiology,
Malmö University Hospital, Malmö, Sweden; 2Primary Care Clinical
Sciences Building, University of Birmingham, Birmingham, United Kingdom

Objectives: Cardiovascular disease (CVD) is the leading cause of death
worldwide. High cholesterol is a major risk factor for CVD and guidelines
recommend effective management of LDL-C levels to reduce CVD risk.
The From The Heart study investigated current practice of physicians in the
diagnosis and treatment of high cholesterol, and physician and patient attitudes
towards management of the condition.

Methods: Patients reporting high cholesterol in 10 countries were selected
for interview using random dialling. A confidential semi-structured question-
naire was completed by a standard protocol, by telephone or face-to-face
interview.

Results: Of 1858 eligible patients, 1547 (83%) took part. Only 40% of
patients rated heart attack or stroke as the primary cause of death. More pa-
tients feared cancer (50%) than a heart attack or stroke (29%). Many patients
were not shocked (72%), upset (64%), angry (84%) or concerned (30%) when
diagnosed with high cholesterol, and 45% had no strong feelings. Although
60% and 61% of patients had heard of bad (LDL) and good (HDL) cholesterol,
respectively, 74% were unable to state ’heart attack’ as a consequence of high
cholesterol. Nevertheless, many patients believed they had achieved their
cholesterol goal (35%) and were satisfied with the information available on
high cholesterol (77%) and the treatment of their condition (82%).

Conclusions: A lack of patient understanding of high cholesterol and its
associated CVD risk presents a major challenge for health professionals and
may contribute to poor compliance with therapy and lifestyle changes.
Funding: The study was supported by AstraZeneca.

Tu-W29:7 EFFECT OF DIFFERENTIAL TREATMENT
ADHERENCE ON OUTCOME IN THE IDEAL TRIAL

I. Holme1, M. Szarek2, T. Pedersen1. 1Ulleval University Hospital, Oslo,
Norway; 2Pfizer Inc, New York, USA

Objective: In the IDEAL trial, atorvastatin 80mg (A80) reduced major coro-
nary events (MCE) by 11% (95%CI -1,22; P=0.07) as compared to simvastatin
20-40mg (S20-40) in 8888 patients with history of myocardial infarction. The
average LDL-c difference between groups was 0.6mmol/l (23mg/dl). Overall
adherence, defined as % of time taking prescribed drug out of total follow up
time, was high. However, adherence was higher on S20-40 versus A80, 95%
vs 89%, respectively, P<0.0001. The purpose of this study was to reanalyse
primary outcome data adjusting for in trial adherence.

Methods: Cox regression analyses with a time dependent covariate whether
patients were taking prescribed treatment prior to MCE event or not were
modelled. Because there was no washout or run-in phase, analyses that
excluded events during the first 4 months were also done to allow comparison
with the TNT trial.

Results: If a time lag of at least one week between change in adherence
status and MCE was forced on the time covariate, the MCE risk reductions
(RR) of A80 vs S20-40 treatment was 16% (HR 0.84, 95%CI 0.73,0.96;
P<0.01). Similar RR were observed for longer lag periods up to half a year.
Excluding events during the first 4 months resulted in RR of 18% (HR=0.82,
95%CI 0.71, 0.95 (P<0.02) for lag times up to half a year.

Conclusion: Although overall adherence was high, difference in adherence
between groups may have underestimated the RR for A80. Adjusting for the
difference in adherence prior to occurrence of events resulted in 16% RR.
Excluding the early cases resulted in 18% RR, more in line with findings of
TNT.
Funding: Grant from Pfizer.

XIV International Symposium on Atherosclerosis, Rome, Italy, June 18–22, 2006



180

Tuesday, June 20, 2006: Sponsored Symposium

Tu-S8 CETP INHIBITORS AND THEIR EFFECTS ON
CARDIOVASCULAR RISK FACTORS

Tu-S8:1 PRE-CLINICAL EVALUATION OF NOVEL CETP
INHIBITORS

M.J. Chapman. INSERM, Hopital de la Pitie, Paris, France

Low levels of high-density lipoprotein (HDL) cholesterol are known to rep-
resent a significant independent risk factor for coronary heart disease, and
current guidelines suggest that treatment be considered not only for low
HDL-C phenotypes typical of common metabolic diseases such as Metabolic
Syndrome and Type 2 diabetes, but also for isolated low HDL. Inhibition
of cholesteryl ester transfer protein (CETP) activity by small molecular
CETP inhibitors has been shown to be an efficient way to raise HDL levels
[Kuivenhoven et al 2005; Thuren et al 2005]. Two CETP inhibitors are
currently in clinical development: JTT-705 (Roche) and torcetrapib (Pfizer).
This presentation will provide a balanced review of the relevant pre-clinical
data for both compounds. JTT-705 and torcetrapib are derived from different
chemical classes and have different mechanisms of CETP inhibition: JTT705
forms a covalent disulphide bond with CETP, while torcetrapib reversibly
inhibits CETP. The pharmacology of the two compounds will be compared.
A summary of the pre-clinical evidence for efficacy (ie, CETP inhibition and
HDL cholesterol induction or increase) of JTT-705 and torcetrapib will be
presented, along with evidence for the effects of CETP inhibition in animals
potentially translating into a positive effect on atherosclerosis. Class-specific
and compound-specific adverse effects, such as blood pressure elevation as-
sociated with torcetrapib treatment, will be discussed as integral components
of the benefit–risk ratios characteristic of these new therapeutic classes for
raising HDL.
References
[1] Kuivenhoven JA, de Grooth GJ, Kawamura H, Klerkx AH, Wilhelm F,

Trip MD, Kastelein JJP. Effectiveness of inhibition of cholesteryl ester
transfer protein by JTT-705 in combination with pravastatin in type II
dyslipidemia. Am J Cardiol 2005;95:1085–8.

[2] Thuren T, Longcore A, Powell C, Strand J, Durham K, Shear C. Torce-
trapib combined with atorvastatin raises HDL-C, lowers LDL-C, and is
well-tolerated: results from a phase 2, dose-ranging clinical trial. Poster
presented at AHA 2005.

Tu-S8:2 EPIDEMIOLOGICAL EVIDENCE FOR HDL-C AND
OTHER CARDIOVASCULAR RISK FACTORS

J. Tuomilehto. University of Helsinki, Helsinki, Finland

Using an interactive case-study approach, this presentation will describe the
impact of various risk factors on cardiovascular disease (CVD). The focus of
the presentation will be lipids – in particular total and high-density lipoprotein
cholesterol.

Several prospective epidemiological studies have shown that high-density
lipoprotein cholesterol (HDL-C) is an independent risk factor for CVD.
HDL-C levels can be modified by diet, physical activity, and alcohol con-
sumption. Low HDL-C is considered one of the key components of the
Metabolic Syndrome. Women have higher HDL-C levels than men, and this
may be one of the reasons for a lower CVD risk in women. In addition,
low HDL-C is associated with diabetes and glucose intolerance. The evidence
for the association of cholesteryl ester transfer protein (CETP) levels and
cardiovascular risk will be discussed. Landmark studies, such as the DECODE
Study, the FINRISK Study, the Finnish DPS, and the Steno-2 Study, will be
incorporated as appropriate. The Diabetic Atherosclerosis Intervention Study
and the Fenofibrate Intervention and Event Lowering in Diabetes (FIELD)
study have attempted to determine the effects of modifying HDL-C using
fenofibrate, but the results have been inconclusive.

In conclusion, low HDL-C is an important risk factor for CVD. Low
HDL-C is a prominent lipid abnormality in the Metabolic Syndrome and
diabetes. HDL-C levels can be modified by both lifestyle and pharmacological
means.

Tu-S8:3 MODIFICATION OF CARDIOVASCULAR RISK
FACTORS: CLINICAL BENEFITS

D. Rader. University of Pennsylvania, Philadelphia, USA

The public domain clinical data on treatment with the cholesteryl ester transfer
protein (CETP) inhibitors JTT-705 and torcetrapib will be summarised in this
presentation, including JTT-705 Phase-I studies and Phase-II studies of JTT-
705 alone and in combination with pravastatin. Torcetrapib data, including
the initial Phase-I study and Phase-II studies of torcetrapib in combination
with atorvastatin, will also be discussed. The clinical efficacy and safety
data will be summarised, and what these data mean from a risk-reduction
perspective will be considered. For example, the benefits of treatment with
a CETP inhibitor include an increased high-density lipoprotein cholesterol
level, but it remains to be established whether this results in a diminished
risk for atherosclerosis. In addition, the blood pressure elevations seen with
torcetrapib may influence the risk-benefit profile of this drug. The presentation
will conclude with a discussion of issues and future directions. For example:
the effect of CETP inhibition on coronary artery disease risk in humans (large
double-blind, placebo-controlled, long-term trials are needed); the effect of
hypertriglyceridaemia, metabolic setting, baseline CETP level; and other
effects and biological consequences of CETP inhibition.

Tu-S9 OMEGA-3 FATTY ACIDS IN CARDIOVASCULAR
DISEASE

Tu-S9:1 FISH CONSUMPTION, OMEGA-3 FATTY ACIDS AND
CARDIOVASCULAR DISEASES: AN
EPIDEMIOLOGICAL AND INTERVENTIONAL
PERSPECTIVE

M. de Lorgeril, P. Salen. NVMCV, Faculté de Médecine, Université Joseph
Fourier, Grenoble, France

Objective: to summarize recent fully published data regarding very long
chain omega-3 fatty acids in the prevention of coronary heart disease (CHD)
complications and cardiac death.

Methods: review of the Medline scientific and medical literature.
Results: a number of epidemiological studies and randomized trials have

been recently published regarding fish consumption, fish oil and marine
(eicosapentanoic and docosahexanoic acids, EPA and DHA) omega-3 fatty
acids. Despite technical limitations in certain studies (quantitative evalua-
tion of actual omega-3 intake for instance in epidemiological studies) and
trials (small sample size, heterogeneity of the studied populations, lack of
adjustment for major confounders), the overall picture which is emerging is
that these essential fatty acids are critically important in the present CHD
epidemics and in CHD mortality [1,2]. Epidemiological data in populations
with either high or low intakes in EPA+DHA suggest that relative deficiency
in these fatty acids is associated with higher mortality rate from CHD. Results
of randomized trials indicate that correction of omega-3 fatty acid deficiency
in patients at high risk of CHD complications result in significant reduction of
risk, clearly suggesting a cause-effect relationship.

These data will be discussed at the light of recent physiological studies
in animals [3,4] and humans [5] suggesting biological mechanisms by which
omega-3 fatty acids from marine sources interfere with the development of
CHD complications.

Conclusions: marine omega-3 fatty acids are emerging as major risk factor
of CHD death, in particular sudden cardiac death.
References:
[1] GISSI-Prevenzione Investigators. Dietary supplementation with n-3

polyunsaturated fatty acids and vitamin E after myocardial infarction:
results of the GISSI-Prevenzione trial. Lancet. 1999;354:447-55.

[2] Leaf A, Albert CM, Josephson M, et al, for the Fatty Acid Antiarrhythmia
Trial Investigators. Prevention of fatal arrhythmias in high-risk subjects
by fish oil n-3 fatty acid intake. Circulation 2005;112:2762-8.

[3] Oskarsson HJ, Godwin J, Gunnar RM, Thomas J. Dietary fish oil supple-
mentation reduces myocardial infarct size in a canine model of ischaemia
and reperfusion. J Am Coll Cardiol 1993;21:1280-5.
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[4] Billman GE, Kang JX, Leaf A: Prevention of sudden cardiac death by
dietary pure omega-3 polyunsaturated fatty acids in dogs. Circulation
1999;99:2452–2457.

[5] Christensen JH, Gustenhoff P, Korup E, et al. Effect of fish oil on heart
rate variability in survivors of myocardial infarction: a double blind
randomised controlled trial. BMJ 1996;312:677-8.

Funding: there is no specific funding to be declared regarding the work
presented in this abstract.

Tu-S9:2 OMEGA-3 FATTY ACIDS AND ATHEROSCLEROSIS:
EVIDENCE AND MECHANISMS

R. De Caterina. Chair of Cardiology, “G. d’Annunzio” University, Chieti,
Italy

Omega-3 (n-3) fatty acids have now been on the arena for over 20 years for
prevention of cardiovascular disease. Now, already well after the turn of the
millennium, sitting Janus-like to gaze both backward - to real fulfillments -
and forward - to reasonable expectations -, we are in a unique position to
pause and ponder on the quality of an enormous mass of epidemiological,
clinical and experimental evidence made available by research in the area in
order to provide clues to future development and recommendations for current
therapy.

Epidemiological evidence, from comparison of populations with different
intakes as well as from longitudinal cohort studies, is supportive for a pro-
tective role of omega-3 fatty acids in cardiovascular disease. Epidemiology
can offer clues also to mechanisms for cardioprotection, which is a quite
difficult conundrum to sort out in view of the multiplicity of actions of
these compounds. For sake of simplicity, actions of these compounds can be
classified as protective properties against atherogenesis, against thrombosis
and causing cardioprotection following coronary occlusion. This presentation
will concentrate on the evidence for anti-atherogenic effects.

Direct evidence for a protection from atherosclerosis in humans by omega-
3 fatty acids is offered by the post-mortem comparison of the atherosclerotic
involvement of the aortas from Alaskan natives (with a high intake of omega-3
fatty acids) and non-native controls, as performed by Newman and coworkers.
In these studies, the percent coverage of the aorta with fatty streaks and
raised lesions is lower in natives at all age groups, but the difference is
larger for younger age groups and is mostly related to fatty streaks. This
supports the view that omega-3 fatty acids mostly protect from the inception
of atherosclerosis and may have a lesser effect on plaque growth. This view
is mechanistically supported by our own findings of pronounced effects of
omega-3 fatty acids on endothelial activation, i.e. the early events causing the
appearance of leukocyte adhesion molecules on the endothelial surface and the
subsequent monocyte adhesion, also providing links to the anti-inflammatory
potential of these compounds, as well as from studies in animal models of
atherogenesis. Particularly informative, to this regard, are data in the mouse
models of atherosclerosis. Clinical data supporting a reduced progression
of atherosclerosis under treatment with omega-3 fatty acids come from the
SCIMO Trial, with quantitative analysis of plaque progression/regression in
the coronary arteries. The modest, though statistically significant, magnitude
of effect of omega-3 fatty acids in this study may reflect the analysis of grown-
up plaques rather than early lesions in a group of patients in which treatment
had been started relatively late in life. The recent results of the JELIS study,
showing effects of omega-3 fatty acids on cardiovascular endpoints different
from sudden cardiac death, corroborate the clinical relevance of such effects.

The multiplicity of site of actions of omega-3 fatty acids and the lack
of important side effects clearly allow these compounds to stand out in the
now crowded panorama of treatment options for the prevention of cardio-
vascular disease and establish an important paradigm for further therapeutic
exploitation in cardiovascular disease.

Tu-S9:3 OMEGA-3 FATTY ACIDS AND FATAL ARRHYTHMIAS

E. Berg Schmidt1, J. Hagstrup Christensen2 . 1Dept. of Cardiology, Center for
Cardiovascular Research, Aalborg, Århus University Hospital, Denmark;
2Dept. of Nephrology, Aalborg, Århus University Hospital, Denmark

Many patients die from sudden cardiac death (SCD) without previous symp-
toms of coronary heart disease (CHD). An effect of marine omega-3 PUFA
on arrhythmias was first reported from animal studies and then supported by
data from in vitro experiments. Small studies later reported a reduction in
ventricular extrasystoles in patients given omega-3 PUFA, and more recently,
omega-3 PUFA have been shown to beneficially increase heart rate variability
and decrease heart rate, both predictors of SCD.

The data from clinical intervention trials lend support to the hypothesis of a
beneficial effect of omega-3 PUFA on SCD. Thus, in the DART trial, patients
randomized to fatty fish had a better survival than non-fish eaters which might
have been caused by a decrease in SCD. More convincingly, there was a
significant 45% reduction in SCD in the GISSI-Prevenzione trial in patients
randomized to omega-3 PUFA, but apparently no significant effect was seen
on SCD by treatment with EPA in the JELIS study.

Patients with an implanted cardioverter defibrillator (ICD) offer a unique
opportunity to study the effect of omega-3 PUFA on malignant arrhythmias,
because such arrhythmias apart from being treated with a shock are also
stored in the ICD. However, while one trial suggested a beneficial effect of
supplementation with omega-3 PUFA to patients with an ICD; the results
from another trial indicated no effect, but on the contrary a trend towards a
detrimental effect of omega-3 PUFA. There are at least two other completed
but not yet published studies in patients with an ICD. We studied the incidence
of ventricular fibrillation and ventricular tachycardia during one year in 98
patients with CHD and an ICD. Patients with more than one arrhythmic
event had significantly lower levels of EPA and DHA in serum phospholipids
compared to patients without arrhythmias. Furthermore, dividing patients
into quintiles according to their levels of omega-3 PUFA, those with the
lowest levels had significantly more arrhythmias than those with the highest
concentration of omega-3 PUFA in serum phospholipids.

Finally, in 5 out of 7 patients sustained monomorphic ventricular tachycar-
dia was no longer inducible in patients with an ICD after infusion of omega-3
PUFA.

In conclusion, there is some, but not definite evidence that marine omega-3
PUFA may reduce the risk of SCD. If this hypothesis is confirmed, it would
have a major impact on human health.
Funding: No disclosers

Tu-S9:4 RECENT INSIGHT FROM LARGE-SCALE CLINICAL
TRIAL: THE JELIS TRIAL

M. Yokoyama. Division of Cardiovascular and Respiratory Medicine,
Department of Internal Medicine, Kobe University Graduate School of
Medicine, Kobe, Japan

The Japan EPA Lipid Intervention Study (JELIS) is the first large-scale ran-
domized clinical trial designed to test the hypothesis that the long-term use of
highly purified eicosapentaenoic acid (EPA) would be effective in preventing
cardiovascular events in Japanese patients with hypercholesterolemia. We
used a PROBE design. A total of 18,645 patients with a total cholesterol
250mg/dL or more were randomly assigned to EPA 1800mg/day and statin
(EPA group; n=9,326) or statin only (control group; n=9,319) for 5-year
follow-up. Analysis was by intension-to treat. At a mean follow-up of 4.6
years, primary endpoints of major coronary events (sudden cardiac death, fatal
and nonfatal myocardial infarction, unstable angina pectoris, and events of
angioplasty/stenting or coronary artery bypass grafting) exhibited significant
relative risk reduction of 19% in the EPA group. EPA therapy was associated
with significant reductions in nonfatal coronary events and unstable angina
pectoris. LDL cholesterol levels were not a significant factor in the major
coronary events reduction. There was no statistically significant difference
between the two treatment groups in all-cause deaths and coronary deaths.
The benefits were associated with the secondary prevention (n=3,664; 19%
reduction in the EPA group, p=0.048), whereas there was similar but non-
significant trend for the primary prevention (18% reduction in the EPA group,
p=0.132).

We found that EPA allocation was associated with significant reductions in
major coronary events, mainly through LDL cholesterol-independent mecha-
nisms, and that the reduced risk associated with EPA allocation was confined
to nonfatal coronary events, but not coronary deaths or sudden cardiac deaths.
This findings were in contrast to the results of previous interventional and
observational studies from Western countries.
References
[1] Yokoyama M, Origasa H; JELIS Investigators. Effects of eicosapentaenoic

acid on cardiovascular events in Japanese patients with hypercholes-
terolemia: rationale, design, and baseline characteristics of the Japan EPA
Lipid Intervention Study (JELIS). Am Heart J. 2003;146:613-620.

Funding: This study was supported by grants from Mochida Pharmaceutical
Co. Ltd, Tokyo, Japan.
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Tu-S10 NEW TREATMENT PARADIGMS: INTENSIVE
CHOLESTEROL LOWERING THERAPY

Tu-S10:1 SUMMARY OF RECENT TRIALS IN SECONDARY
PREVENTION AND THE HIGH RISK PATIENT

D.J. Betteridge. Department of Medicine, University College London,
London, UK

The advent of the statin drugs to clinical practice transformed the treat-
ment of hypercholesterolaemia. These drugs proved to be safe, well-tolerated
and highly effective in reducing LDL cholesterol. Furthermore they enabled
definitive clinical endpoint trials to be performed which demonstrated be-
yond doubt that LDL cholesterol-lowering reduced not only cardiovascular
events but also overall mortality. These findings were seen both in primary
and secondary prevention populations. Despite these exciting findings there
remained a substantial residual risk of cardiovascular events in statin- treated
patients. As there did not appear to be a threshold for the relationship between
LDL cholesterol and vascular risk in population studies the question arose
as to whether more intensive LDL-lowering would be associated with further
reduction in clinical events.

Several recent secondary prevention trials have confirmed that more in-
tensive LDL-lowering is associated with greater benefit in reducing further
clinical events. These trials have been performed in patients early after
acute coronary syndrome and in patients with stable coronary disease. In the
Pravastatin or Atorvastatin Evaluation and Infection Therapy-Thrombolysis in
Myocardial Infarction 22 (PROVE IT-TIMI 22) trial 4162 patients were en-
rolled within 10 days of acute coronary syndrome and randomised to standard
therapy with pravastatin 40mg/day compared to intensive statin therapy with
atorvastatin 80mg/day. The primary end point was a composite of death, my-
ocardial infarction, documented unstable angina requiring rehospitalization,
revascularization and stroke. More intensive statin therapy was associated
with a median LDL cholesterol of 95mg/dl (2.46mmol/l) and standard therapy
with a median LDL cholesterol of 62mg/dl (1.6mmol/l). At two years the
primary end point was 26.3% in the pravastatin group and 22.4% in the
atorvastatin group, a 16% reduction in the hazard ratio which was significant
in favour of atorvastatin (p=0.005). The authors concluded that more intensive
therapy provided greater protection from recurrent events by reduction of LDL
cholesterol below what were then current target levels.

More recently this finding of greater benefit with more intensive therapy
has been extended to patients with stable coronary disease in the Treating to
New Targets (TNT) study. 10,001 patients with established CHD and LDL
cholesterol levels of less than 130mg/dl (3.4mmol/l) were randomised to
receive 10mg or 80mg/day atorvastatin. The primary endpoint was a com-
posite of CHD death, nonfatal non-procedure-related myocardial infarction,
resuscitation after cardiac arrest and fatal or non fatal stroke. More intensive
statin therapy with a mean LDL of 77mg/dl (2.0mmo/l) was associated with
a significant reduction in major cardiovascular events of 22% (HR, 0.78;
p<0.0001) compared to standard therapy (mean LDL cholesterol 101mg/dl
(2.6mmo/l). These trial results have led to a change in guidelines for high
risk patients with an optional more intensive LDL goal of less than 70mg/dl
(<1.8mmol/l).

Recently all the major endpoint statin trials have been the subject of a meta
analysis by the Cholesterol Treatment Trialists’ Collaborators and it is clear
that more effective cholesterol lowering is associated with greater benefits.
In this huge data base a 23% proportional reduction in incidence of major
coronary events and a 21% proportional reduction in the incidence of major
cardiovascular events per 1mmo/l were observed. Of interest, the results of the
recent IDEAL trial (Incremental Decrease in End Points Through Aggressive
Lipid Lowering Study) comparing simvastatin 20-40mg/day to atorvastatin
80mg/day fall precisely on the regression line of LDL reduction and reduction
in major coronary events.

It is clear that some patient groups are at high risk of a first major event for
example those with diabetes and other risk factors. Recent trials have pointed
to the substantial benefits of statin therapy with atorvastatin 10mg/day in
patients with type 2 diabetes (The Collaborative Atorvastatin Diabetes Study,
CARDS) and with hypertension (The Anglo-Scandinavian Cardiac Outcomes
Trial - Lipid Lowering Arm, ASCOT-LLA). Both these trials were terminated
early because pre-specified stopping rules were met. The early benefit in these
trials as in the PROVE IT trial is exciting and the mechanisms remain to be
fully determined. In the CARDS study the benefit of atorvastatin 10mg/day
on major cardiovascular outcomes was significant in a post hoc analysis at 18
months.

Tu-S10:2 INTENSIVE VERSUS USUAL TREATMENT: SAFETY
AND EFFICACY

D.D. Waters. Division of Cardiology, San Francisco General Hospital, and
the University of California, San Francisco, San Francisco, California

In previous statin trials, the degree of LDL-cholesterol (LDL-C) lowering has
been roughly proportional to the degree of event reduction. Higher doses of
more potent statins would thus be expected to yield more event reduction
than lower doses or less potent statins. This hypothesis proved to be true in
TNT and IDEAL, for patients with stable coronary disease, and in PROVE-IT
for patients with a recent acute coronary syndrome. In each of these trials,
better outcomes were achieved with atorvastatin at a dose of 80 mg/day.
The accumulated safety data on the 80 mg dose of atorvastatin is reassuring:
16,331 patients have taken this drug/dose in randomized clinical trials. The
incidence of ALT/AST elevations (consecutive measurements >3 × the upper
limit of normal) is 1.32%. Only 2 of 16,331 patients have had consecutive CK
elevations >10 × the upper limit of normal. This excellent safety record can
be partly attributed to the fact that patients taking other drugs metabolized by
the same hepatic enzyme system were excluded from these clinical trials.

The safety of low LDL-C levels in statin-treated patients has been a concern
for some physicians. In a post hoc analysis from TNT, patients were stratified
into quintiles according to their LDL-C after 3 months of treatment (LaRosa et
al, Circulation. 2005;112 (suppl II):III-662). The mean LDL-C in the lowest
quintile was 54 mg/dl and the mean LDL-C in the highest quintile was 122
mg/dl. Over the 4.9 years of follow-up, the rate of major cardiovascular events
decreased from the highest to the lowest quintile, from 11.9%, to 11.1%,
9.2%, 8.2%, and 7.7% (p<0.0001). No increase in muscle complaints, suicide,
hemorrhagic stroke, cancer deaths, or any other adverse event was seen in the
lowest quintile.

The available evidence indicates that intensive statin treatment in patients
with stable or unstable coronary disease reduces coronary events more than
usual treatment does. The additional benefit can be obtained safely. At very
low LDL-C levels, event reduction is seen with no evidence of an increase in
adverse events.

Tu-S10:3 IMPACT OF CHOLESTEROL LOWERING ON STROKE

K.M.A. Welch, on behalf of the SPARCL Investigators. Chicago Medical
School at the Rosalind Franklin University of Medicine and Science,
Chicago, IL, USA

Background: Treatment with statins significantly reduces the risk of coronary
heart disease (CHD) and stroke in persons with CHD and other defined risk
factors. Whether statins reduce the risk of stroke in patients with recent stroke
or TIA and no history of CHD is unknown. SPARCL is the first, unique,
large-scale, multi-center, double-blind, randomized, placebo-controlled statin
trial designed to answer this question.

Methods: The aim of SPARCL was to assess whether atorvastatin
80mg/day reduces the incidence of stroke in patients without a history of
CHD who have had a recent stroke or transient ischemic attack (TIA). 4731
men and women aged=18 years with a stroke or TIA within the previous
1-6 months who have a baseline low-density lipoprotein cholesterol between
100-190 mg/dL (2.6 mmol/L4.9 mmol/L) and a modified Rankin score of ≤3
were randomized to receive atorvastatin 80 mg/day or placebo. Randomized
patients were followed for a median of 4.9 years (maximum 6.6 years). The
primary endpoint was the time from randomization to the first occurrence of
a fatal or non-fatal stroke. It was expected that approximately 540 patients
would experience a primary endpoint over the course of the trial, thereby
providing 90% power to detect a 25% hazard reduction for atorvastatin 80 mg
compared with placebo using a 2-sided test (alpha=0.05). Secondary endpoints
include composites of cerebrovascular (stroke + TIA), and multiple coronary
and vascular endpoints including major coronary events, revascularization
procedures and any CHD event.

Results: The target number of patients with a primary endpoint has been
reached and the SPARCL results will be presented at the European Stroke
Conference.

Conclusions: Results of SPARCL are anticipated to have novel implica-
tions for the prevention of both stroke and CHD in patients with a recent
stroke or TIA.
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Tu-S11 ATHEROSCLEROSIS: FROM LIPIDS TO
CORONARY HEART DISEASE

Tu-S11:1 ADVANCES IN DYSLIPIDAEMIA THERAPY

H. Schuster. Humboldt University, Berlin, Germany

Statins are well established as first-line therapy for dyslipidaemia, with proven
efficacy for reducing low-density lipoprotein cholesterol (LDL-C) and low-
ering coronary heart disease (CHD) risk. Clinical studies have demonstrated
that rosuvastatin is the most effective statin at lowering LDL-C, and that it has
beneficial effects on other lipid parameters including high-density lipoprotein
cholesterol (HDL-C) (Jones et al 2003; Schuster et al 2004).

While international guidelines specify lower treatment goals for some high-
risk patients (e.g. previous CHD, diabetes mellitus), it is being recognised
increasingly, that the benefits of intensive statin therapy extend to other patient
groups. For example, statins have been shown to be effective at modifying the
lipid profile in patients with the metabolic syndrome (Stalenhoef et al 2005),
a condition that confers increased risk of CHD. Further studies are ongoing
to determine the lipid-modifying benefits of statin therapy in a wide range of
patients including those with acute coronary syndromes, chronic heart failure
and end-stage renal disease.

The majority of patients are able to achieve their LDL-C goals with
appropriate use of an efficacious statin (Schuster et al 2004). Combination
therapy is one approach for achieving greater improvements in the lipid profile
of patients who do not achieve sufficient LDL-C reduction with a statin alone.
For example, ezetimibe, which inhibits the intestinal uptake of dietary and bil-
iary cholesterol, may complement the effect of statins because of its different
mechanism of action. However, careful selection of co-adminstered agents is
necessary to avoid drug interactions that may affect efficacy and tolerability.
The addition of ezetimibe to rosuvastatin, which has low potential for
interactions with other drugs, is being investigated in the EXPLORER study.

New dyslipidaemia therapies still in clinical development are focusing on
reducing CHD risk by raising HDL-C. These may prove to be useful additions
to the effective lipid-modifying agents already available.
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Tu-S11:2 STATIN SAFETY IN PERSPECTIVE

J. Shepherd. Department of Pathological Biochemistry, University of
Glasgow, Glasgow Royal Infirmary, Glasgow, Scotland, UK

Statins have proven efficacy in reducing low-density lipoprotein cholesterol
(LDL-C) and preventing cardiovascular events. Although generally well tol-

erated, they, like all pharmacological agents, may produce adverse effects,
although serious adverse events are rare. The most commonly reported adverse
effect with statins is myopathy including, in very rare cases, rhabdomyolysis
(muscle symptoms plus creatine kinase (CK) > 10× upper limit of normal
(ULN), with muscle injury resulting in organ damage).

There has been increased focus on safety concerns of statins in recent years.
As a result, the safety and tolerability profile of rosuvastatin, the most recently
launched statin, has been the subject of increased scrutiny. The extensive rosu-
vastatin clinical development programme, in which 12,400 patients received
rosuvastatin (5–40 mg), demonstrated similar rates of myotoxicity compared
with other available statins (Shepherd et al 2004). Clinically significant el-
evations in alanine aminotransferase (>3 × ULN) and CK (>10 × ULN)
occurred in ≤0.2% of patients receiving rosuvastatin or a comparator statin.
Myopathy (CK >10 × ULN with muscle symptoms) that was possibly related
to treatment occurred in ≤0.03% of rosuvastatin-treated patients. No deaths
were attributed to rosuvastatin, and there were no cases of rhabdomyolysis in
patients receiving rosuvastatin (5–40 mg).

Many patients at risk of cardiovascular disease are treated with concomitant
medications, and metabolic interactions between co-administered agents may
decrease tolerability and increase adverse effects of a drug. Statins like pravas-
tatin and rosuvastatin, which are not metabolised via cytochrome P450 3A4,
appear to have lower potential for interacting with co-adminstered medications
that are metabolised by this pathway (Rosenson 2003). So overall, the benefits
of statins outweigh their potential for harm by several orders of magnitude,
making the drugs as a class among the safest in large scale clinical use.
References
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Tu-S11:3 HOW FAR SHOULD WE REDUCE PLASMA
LDL-CHOLESTEROL LEVEL IN HIGH RISK
PATIENTS? INSIGHTS FROM INTRAVASCULAR
ULTRASOUND STUDIES

S.E. Nissen1, C.M. Ballantyne 2. 1Cleveland Clinic Foundation, Cleveland,
Ohio, USA; 2Department of Medicine, Baylor College of Medicine and
Center for Cardiovascular Disease Prevention, Methodist DeBakey Heart
Center; Houston, Texas, USA

Although angiography is still the most widely used method for definition
of coronary anatomy, radiographic imaging depicts coronary anatomy as a
simple two-dimensional projection of the lumen. Available evidence demon-
strates that a silhouette or “luminogram” is a relatively poor representation
of coronary atheroma burden. Angiography is particularly confounded by the
phenomenon of coronary "remodeling," first described in 1987 by Glagov.
Remodeling is observed histologically as the outward displacement of the
external vessel wall in vascular segments with significant atherosclerosis. The
adventitial enlargement opposes luminal encroachment thereby concealing
the presence of the atheroma. Although such lesions do not restrict blood
flow, clinical studies have demonstrated that the minimal or even unseen
angiographic lesions represent the most important source for acute coronary
syndromes, including myocardial infarction. Coronary intravascular ultra-
sound (IVUS) provides valuable insights into the mechanisms underlying
the dissociation between angiographic and clinical outcomes. Ultrasound
commonly reveals atherosclerosis at coronary sites when no apparent disease
is found by angiography. Because low-grade plaques are clearly implicated
in acute coronary events, the extent of unrecognized atherosclerosis may
determine the prognosis, not the luminal stenosis.

Several studies have applied intravascular ultrasound to study atheroscle-
rosis progression or regression. The REVERSAL study compared the effects
of two different statins administered for 18 months on atherosclerotic burden
measured by IVUS. Patients were randomized to moderate lipid lowering
using 40 mg pravastatin or intensive treatment with 80 mg atorvastatin. IVUS
was performed during baseline catheterization and repeated after 18 months.
Baseline LDL-C (mean 150.2 mg/dL) was reduced to 110 mg/dL in the
moderate treatment group vs. 79 mg/dL in the intensive group. C- reactive
protein (CRP) decreased 5.2% with moderate treatment and 36.4% with in-
tensive treatment. The primary endpoint (percent change in atheroma volume)
showed a significantly lower progression rate in the intensive arm (p=0.02).
Progression occurred in the moderate cohort; +2.7%, and was unchanged in
the intensive arm -0.4%, indicating absence of progression.

The recently completed ASTEROID study has even more aggressive goals.
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Statin-naïve patients received 40 mg rosuvastatin for 24 months. However,
unlike REVERSAL, the ASTEROID study is designed so that a positive
outcome requires actual regression, not just absence of progression. It is hoped
that very high intensity statin therapy with rosuvastatin will enable statistically
significant regression, an outcome not previously observed with any statin
regimen.

Conclusion: For patients with coronary heart disease, intensive lipid-
lowering reduces progression of coronary atherosclerosis compared with more
moderate treatment. Ongoing studies are designed to determine if even lower
LDL-C levels can successfully regress coronary atherosclerosis.
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Tu-P7:1 CHRONIC CENTRAL OVEREXPRESSION OF LEPTIN
ELEVATES BLOOD PRESSURE DESPITE EXTREME
HYPOLEPTINEMIA

N. Tumer1,2, M.K. Matheny2, P.J. Scarpace2 . 1GRECC, VA Medical Center,
Gainesville, USA; 2Dept. Pharmacology, Univ. of Florida, Gainesville, USA

Objective: Central infusion of leptin elevates mean arterial blood pressure
(MAP), even in obese models that are resistant to the metabolic actions of lep-
tin. In our model, chronic overexpression of hypothalamic leptin induces leptin
resistance in the absence of obesity. We investigated if MAP is increased after
prolonged elevated central leptin despite resistance to the metabolic actions of
leptin.

Methods: Recombinate adeno-associated virus encoding leptin (rAAV-
leptin) or control were administered (icv) to lean F344xBN male rats. Food
intake and body weight was assessed daily and MAP by tail cuff was assessed
at day 80.

Results: rAAV-leptin reduced food intake by 30% by day 5, which grad-
ually returned to control level by day 80. Body weight diminished by 50g,
whereas control rats gained weight. We previously determined that such rats
are unresponsive to exogenous central leptin, and hence leptin resistance.
At day 80, serum leptin was extremely low (7.99±.72 vs. 0.39±.08 ng/ml).
Previous studies indicated that after 80 days, the rats gradually gain weight
despite unabated leptin transgene expression in the hypothalamus. At day
80, MAP was elevated in rAAV-leptin rats (148.5±5.3 vs. 126.9±2.2mmHg,
P<.001).

Conclusions: These data indicate that chronically elevated central leptin
increases blood pressure in a model of leptin resistance where peripheral leptin
levels are extremely low. These data suggest that only prolonged elevated
central leptin is necessary to elevate blood pressure and that this pressor
response is not subject to same attenuation observed for metabolic responses.
Funding: VA Research, NIH AG026159.

Tu-P7:2 ALTERED GENE EXPRESSION IN ABDOMINAL
ADIPOSE TISSUE OF A NOVEL ANIMAL MODEL FOR
THE METABOLIC SYNDROME

K. Tahira1, T. Ueno1, N. Fukuda1, H. Takagi1, M. Mitsumata2,
A. Tsunemi1, K. Ikeda3, J. Yamamoto3, K. Matsumoto1, Y. Yamori4.
1Department of Medicine, Nihon University School of Medicine,
Itabashi,Tokyo, Japan; 2Department of Pathology, Nihon University School of
Medicine, Itabashi,Tokyo, Japan; 3School of Human Environmental Science,
Mukogawa Women’s University, Nishinomiya,Hyogo, Japan; 4WHO
Collaborating Center For Research On Primary Prevention of
Cardiovascular Diseases, Sakyo-Ku, Kyoto, Japan

Objective: Changes in the balance of gene expression in abdominal adipose
tissue is thought to play major roles in the determination of phenotypes of the
metabolic syndrome. We have established a new congenic rat strain carrying fa
mutation of Zucker fatty rat (ZF) in a SHR-SP background (SHR-SP(fa+/fa+))
as an animal model of the metabolic syndrome. In this study, we analyzed
gene expression in abdominal adipose tissue in this obese congenic rats.

Methods: SHR-SP(fa+/fa+), showed higher blood pressure, plasma lipids
and steady-state plasma glucose levels and obesity compared with those in
SHR-SP. LDL particle size evaluated by fast-phase liquid chromatography
was smaller in the SHR-SP(fa+/+) strain compared with that in SHR-SP. Gene
expressions in abdominal adipose tissue were analyzed by Gene Chip and
RTPCR method.

Results: Significantly, highly expressed genes in abdominal adipose tissue
in obese SHR-SP(fa+/+) analysed by Gene Chip compared with those in Wis-
ter Kyoto strain were as follows, glutamate receptor, neurotransmitter-induced
early gene 4, heat shock protein 70, calcium channel alpha-1 subunit. These
genes were also highly expressed in ZF strain and these results were confirmed
by RT-PCR method.

Conclusion: By the Gene Chip analysis and RT-PCR method, several
interesting genes have been found out as highly expressed genes in abdominal

adipose tissue. These genes seems to have general importance in the develop-
ment of obesity, because these high expressions were observed in both of the
obese strains, SHR-SP(fa+/+) and ZF.

Tu-P7:3 SEX- AND SITE-SPECIFIC GENE EXPRESSION IN THE
ADIPOSE TISSUE OF OB/OB MICE

S. Shiozaki1, T. Chiba1, K. Kokame2, T. Miyata2 , M. Ai1, E. Kaneko1,
M. Yoshida1, K. Shimokado1. 1Tokyo Medical and Dental University
Graduate School, Tokyo, Japan; 2National Cardiovascular Center Research
Institute, Osaka, Japan

Objectives: Estrogen is likely involved in sex differences in adipose tissue
distribution, but it is not clear whether estrogen has site-specific effects.

Methods: Gene-expression patterns in adipose tissue of ob/ob mice (10
weeks) of both sexes and of male mice injected with estradiol (5μg/animal,
twice) were analyzed with an Affymetrix Genechip. Expression patterns were
confirmed by real-time PCR for selected genes.

Results: Among the 12,488 genes in the array, about 6000 were expressed
in adipose tissue. There were significant differences in gene-expression pat-
terns between the subcutaneous and visceral adipose tissue, and between male
and female mice. Estradiol injection in male mice changed the expression of
some genes toward a female pattern, while the expression of other genes was
not affected or changed in the opposite direction.

Conclusions: Estradiol changed the gene-expression pattern in a site-
specific manner, and therefore may control the development of the sex-
dependent distribution of adipose tissue.
Funding: Special Coordination Funds from the Ministry of Education, Sci-
ence, Technology, and Culture of Japan.

Tu-P7:4 A NEW HUMAN ADIPOCYTE CELL SYSTEM TO
STUDY ENERGY METABOLISM

J. Prawitt1, A. Niemeier1, M. Kassem2, U. Beisiegel1 , J. Heeren1. 1IBM II:
Molecular Cell Biology, University Medical Center Hamburg-Eppendorf,
Hamburg, Germany; 2Department of Endocrinology, University Hospital
Odense, Odense, Denmark

Objective: Only very few adequate cell models are available to study hu-
man adipocyte metabolism. The aim of this project is to establish a human
adipocyte cell culture system which will allow us to analyse lipid metabolism
with regard to insulin responsiveness.

Methods: We have generated this cell model by differentiation of an
immortalised human mesenchymal stem cell line (Simonsen et al 2002).
Adipocyte morphology was verified by Oil Red O staining and the detection
of adipocyte markers by RT-PCR, quantitative PCR and Western Blot. The
effect of insulin on the cells was tested by analysis of distinct phosphorylated
signaling proteins and uptake of radioactively labeled glucose.

Results: After 14 to 21 days of differentiation the cells show an ad-
vanced accumulation of monolocular lipid droplets consisting predominantly
of triglycerides. These adipocytes express a typical pattern of adipocyte mark-
ers and proteins of lipid metabolism on mRNA and protein level (e.g. ADD-1,
PPARgamma, LRP1, ApoE). First quantitative PCR data reveal a maximum in
expression of the insulin-dependent Glut4 around day 14 while the expression
of Glut1 increases subsequently during differentiation. In response to insulin,
phosphorylation of Akt was observed while no insulin-dependent uptake of
glucose was measured at day 21.

Conclusion: We established a human adipocyte cell system which exhibits
characteristics of mature human adipocytes. The insulin-mediated phospho-
rylation of Akt is not reflected in insulin-dependent uptake of glucose which
might be explained by the expression pattern of the glucose receptors.
Funding: Government Hamburg
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Tu-P7:5 RELATIONSHIP BETWEEN THROMBOSPONDINS AND
DIFFERENTIATION OF ADIPOCYTES

S. Nomura, T. Shingu, A. Nakata, R. Kuwashima, Y. Umeda, K. Chayama.
Department of Medicine and Molecular Science, Graduate School of
Biomedical Sciences, Hiroshima University, Hiroshima, Japan

Objectives: Recent observations suggest that adipogenesis and angiogenesis
are correlated during fat mass deposit. Thrombospondins (TSPs) are known
as anti-angiogenic factors. We investigated relationship between TSPs and
adipocyte differentiation using 3T3-L1 cells.

Methods: 3T3-L1 cells were grown in basal medium. To induce differenti-
ation, confluent cells were stimulated by addition of 1 uM dexamethasone, 1
ug/ml insulin, and 0.5 mM methylisobutylxanthine. Total RNA was isolated
at times 0, 2, 5, 8, 11, and 14 days following induction and repeated in four
independent experiments. The mRNA expression levels of TSP1 and TSP2
were examined by quantitative RT-PCR. The mRNA levels of targets were
normalized to those of GAPDH. Relative mRNA expressions were expressed
as fold changes compared to time 0. Oil red O staining and expression level of
PPAR gamma were investigated as markers of adipocyte differentiation.

Results: The number of oil red O positive cells and the expression of PPAR
gamma gradually increased after induction for differentiation. These results
showed substantial adipocyte differentiation. The TSP1 expression levels were
1, 0.03, 0.02, 0.04, 0.11, and 0.22 at 0, 2, 5, 8, 11, and 14 days respectively.
The TSP2 expression levels were 1, 0.15, 0.10, 0.07, 0.19, and 0.41 at 0, 2,
5, 8, 11, and 14 days respectively. During differentiation of 3T3-L1 cells, the
levels of TSPs decreased dramatically and slightly increased after 11 days.

Conclusions: The results suggest that TSPs may regulate the adipocyte
differentiation and could be key factors for linking angiogenesis and adipoge-
nesis.

Tu-P7:6 ENDOPLASMIC RETICULUM STRESS
DOWN-REGULATES THE ADIPOCYTE PRODUCTION
OF THE ANTI-DIABETIC AND ANTI-ATHEROGENIC
HORMONE ADIPONECTIN

R.L.C. Hoo, A. Xu, M.C.W. Lam, Y. Wang, B. Chen, R.L.C. Wong, J. Zhang,
K.W. Chan, K.S.L. Lam. The University of Hong Kong, Hong Kong, China

Objective: Low levels of adiponectin are found in coronary heart disease,
type 2 diabetes, obesity, and other insulin-resistant states. Recently, ER stress
is found to induce endothelial cell apoptosis, lipid accumulation and activation
of inflammatory changes in cell types relevant to atherosclerosis development.
However, the underlying mechanism by which ER stress contributes to the
development of vascular disease is still unclear. The present study is to inves-
tigate whether ER stress can affect the expression level of the anti-diabetic,
anti-atherogenic and anti-inflammatory hormone adiponectin.

Methods: ER stress was induced by treating the differentiated 3T3-L1
mouse adipocytes with various ER-stress inducing agents. The mRNA ex-
pression of various genes was determined by quantitative RT-PCR. The
adiponectin concentration was quantified using a sandwich ELISA method.
Phosphorylation of various kinase proteins was determined.

Results: The mRNA and protein expression of adiponectin and its regula-
tory proteins C/EBPa and PPARG were decreased by exposure to ER stress
inducing agents, A23187, thapsigargin, Brefeldin A or glucose deprivation.
Exposure to A23187 also led to the increase in phosphorylation of various
signaling proteins However, the suppressed adiponectin expression level could
not be reversed by any kinase inhibitor.

Conclusion: ER stress may contribute to the development of cardiovascu-
lar disease by modulating the expression level of adiponectin which in term
leads to the development of insulin resistance, a major risk factor of vascular
disease.
Acknowledgement: RGC grant HKU7404/04M

Tu-P7:7 INCREASED EXPRESSION OF CD36 IN 3T3-L1 CELLS,
INDUCED BY OXIDIZED LDL, INVOLVES NRF2
ACTIVATION

M. D’Archivio1 , R. Varì1, B. Scazzocchio1 , M. Sanchez2, C. Giovannini1 ,
R. Masella1. 1Centre for Food Quality and Risk Assessment - Istituto
Superiore di Sanità, Roma, Italy; 2Cell Biology and Neurosciences
Department - Istituto Superiore di Sanità, Roma, Italy

Objective: Oxidized LDL (oxLDL), able to modulate cell proliferation, dif-
ferentiation and apoptosis, have been recently found in the plasma of obese
patients. To carry on their activities, oxLDL generally require internalization

through scavenger receptors among which CD36. Aim of this study was to
investigate the presence of CD36 in preadipocytes, differentiating and mature
adipocytes to point out its role in oxLDL-adipose cells interactions.

Methods: 3T3-L1 preadipocytes, induced to differentiate by hormonal
mixture, were incubated with fluorescent DiI-oxLDL for 18h. The uptake was
evaluated by cytofluorimetric analysis. Specific and non-specific binding were
measured by incubating cells with 10-100 mg/ml Dil-oxLDL alone or in the
presence of unlabeled LDL. Inhibition assay was performed by incubating
preadipocytes with DiI-oxLDL in the presence of anti-CD36 monoclonal an-
tibody. CD36, Nrf2 and PPARgamma expressions were detected by RT-PCR
and Western blot.

Results: CD36 was already expressed in preadipocytes and strongly in-
duced during 3T3-L1 differentiation. Preadipocytes treated with DiI-oxLDL
showed a 2.4 fold increase of fluorescence intensity compared with control
cells. The specific cell-association between DiI-oxLDL and preadipocytes
exhibited a dose-dependent saturation pattern. The DiI-oxLDL uptake was
inhibited by a monoclonal anti-CD36 antibody in a dose-dependent manner.
OxLDL-treatment increased CD36 expression in differentiating cells; this
seemed to be mediated by the nuclear accumulation of Nrf2 (2 fold increase
at day 2).

Conclusions: 3T3-L1 preadipocytes, as well as mature adipocytes, in-
ternalise oxLDL by CD36 receptor. OxLDL induced CD36 expression in
differentiating cells probably by Nrf2 nuclear translocation, recently demon-
strated to modulate CD36 activation in macrophages. These findings suggest
that oxLDL could modulate adipose tissue homeostasis and cell functions.

Tu-P7:8 APOLIPOPROTEIN E PROMOTES CELL
PROLIFERATION AND INHIBITS MATURATION OF
HUMAN ADIPOCYTES

J.F. Carmel1, L. Bernier1, J. Davignon1, J.S. Cohn2. 1Ircm, Montreal,
Canada; 2Hri, Sydney, Australia

Apolipoprotein (apo) E plays a central role in the aetiology of atherosclerosis,
diabetes and obesity, by regulating both systemic and cellular lipid metab-
olism. In hepatocytes, increased apoE synthesis causes an augmentation in
VLDL-TG and VLDL-apoB production. In macrophages, increased apoE syn-
thesis leads to an increase in cholesterol efflux. The role of apoE synthesized
by adipocytes has not however been elucidated.

Objective: The aim of the study was to investigate the role of
endogenously-synthesized apoE in adipocyte lipid metabolism.

Methods: Human SW872 liposarcoma cells were stably transfected with
apoE3. Cell proliferation was measured using carboxyfluorescein diacetate
succinimidyl ester (CFDASE) and trypan blue exclusion, mRNAs expression
levels were detected by real-time PCR, cellular and secreted apoE were
quantified by ELISA, and lipid content was measured by enzymatic assays.

Results: After 15 days of maturation, a 2-fold increase in cellular growth
was observed in apoE-transfected cell lines (cell number and cell protein).
As well, there were significant decreases of cellular triglyceride (∼75%, P <
0.001) and cholesterol (∼45%, P < 0.001). PPAR-gamma1 (∼65%, P < 0.01),
PPAR-gamma2 (∼75%, P < 0.01) and SCD1 (∼60%, P < 0.001) mRNAs
were also decreased in apoE-transfected cells.

Conclusions: These results suggest that increased endogenous apoE pro-
duction reduces lipid accumulation and is associated with increased cellular
proliferation, thereby altering the differentiation and maturation of human
adipocytes.
Funding: CIHR 69097.

Tu-P7:9 INHIBITION OF CHOLESTEROL BIOSYNTHESIS
PREVENTS ADIPOCYTE DIFFERENTIATION

R. Busto1, J. Sánchez-Wandelmer1 , M.A. Lasunción1,2 . 1Servicio
Bioquímica-Investigación, Hospital Ramón y Cajal, Madrid, Spain; 2Dpto.
Bioquímica y Biología Molecular, Universidad de Alcalá, Madrid, Spain

Objective: In addition to its role in energy storage, adipose tissue also
accumulates cholesterol. Concentrations of cholesterol and triglycerides are
strongly correlated in the adipocyte, but little is known about the cholesterol
role in adipogenesis. Adipogenesis is a complex process accompanied by
changes in morphology and gene expression, which are regulated by transcrip-
tion factors, C/EBPs and PPAR. The aim of the study was to elucidate the
role of cholesterol as a regulator of transcription factors required for adipocyte
differentiation

Methods: 3T3-L1 cells were differentiated to adipocytes. They were
treated with cholesterol synthesis inhibitors (SKF104976, AY9944 and ator-
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vastatin). RNA and protein were isolated. The expression levels of the
transcription factors and adipsin were analized by qRT-PCR and western-blot.
Lipid accumulation was monitored by Oil Red O staining

Results: When differentiation of 3T3-L1 cells were induced in the presence
of cholesterol synthesis inhibitors, lipid accumulation decreased and morpho-
logically treated cells resembled undifferentiated cells. Moreover, inhibition
of cholesterol synthesis during adipogenesis reduced the expression of tran-
scription factors, PPARgamma and LxRalfa. Addition of sterols prevented the
inhibitory effect

Conclusion: Cholesterol synthesis inhibitors administered at the onset of
differentiation prevent adipocyte formation by mechanisms that involve the
decreased expression of the adipogenic transcription factors, PPARgamma and
LxRalfa. This suggests cholesterol is required for adipocyte differentiation.
Funding: Supported by ISCIII FIS CP03/00012 and PI020241.

Tu-P7:10 INVESTIGATION OF THE RECEPTOR AND
POSTRECEPTOR SIGNALLING PATHWAYS THAT
UNDERLIE THE END0THELIAL ACTION OF THE
FAT-DERIVED HORMONE ADIPONECTIN

K. Yip Cheng, K.S.L. Lam, A. Xu. University of Hong Kong, Hong Kong,
Hong Kong

Background and Objective: Adiponectin is a fat-derived hormone with po-
tent anti-diabetic and anti-atherogenic activities. This hormone can protect
vascular endothelium through enhancing vascular reactivity by increasing
nitric oxide production. However, the intracellular signalling pathways that
mediate the actions of adiponectin in endothelial cells remain largely elusive.
The major objective of this study is to use silencing RNA (siRNA) technol-
ogy to investigate the role of two putative adiponectin receptors (adipoR1
and adipoR2) and the adaptor protein containing PH domain, PTB domain,
and leucine zipper motif (APPL1) in mediating the endothelial actions of
adiponectin.

Methods: The effect of adiponectin on Akt and eNOS phosphorylation in
human endothelial cells was determined using immuno-blotting. siRNA was
used to knock down the gene expression of the adipoR1, adipoR2 and APPL1.
The mRNA level of these three genes was quantified by QPCR.

Results: Adiponectin stimulated Akt phosphorylation and eNOS phospho-
rylation. Knock-down of either adipoR1 or adipoR2 expression alone had little
effect on adiponectin’s actions in endothelial cells. However, simultaneous
knock down of both adipoR1 and adipoR2, or APPL1 expression, attenuated
adiponectin induced Akt and eNOS phosphorylation in endothelial cells.

Conclusion: These results suggest that adipoR1 and adipoR2 are func-
tionally complementary in mediating adiponectin’s endothelial actions, and
that APPL1 may serve as a proximal adaptor signalling molecule that links
adiponectin receptors with Akt and eNOS activation.
Funding: RGC HKU7486/04M to A. Xu

Tu-P7:11 HEXYL-3,4-DEPHOSTATIN-SENSITIVE PERIOD IN
THE EARLY PHASE OF INSULIN-INDUCED
ADIPOCYTE DIFFERENTIATION OF 3T3-L1 CELLS

H. Uto1,3, T. Chiba3, K. Umezawa2, T. Hosokawa3, S. Shinozaki3, M. Ai3,
K. Konodo1, K. Shimokado3. 1Ochanomizu University, Bunkyo-Ku,Tokyo,
Japan; 2Keio University, Kouhoku-Ku, Yokohama, Japan; 3Tokyo Medical
and Dental University Graduated School, Bunkyo-Ku, Tokyo, Japan

Objective: Adipocytes play an important role in metabolic syndrome. How-
ever, the precise mechanism of adipocyte differentiation has not yet been
elucidated. We studied the mechanism of adipocyte differentiation using a
novel tyrosin phosphatase inhibitor, hexyl-3,4-dephostatin (DPN). Methods
and results: DPN inhibited the insulin-induced adipocyte differentiation of
3T3-L1 cells, while other insulin sensitizers stimulated it. A time course study
revealed that DPN that stimulated differentiation when it was added to the
culture either 30 minutes after insulin stimulation or later, thus suggesting
that insulin caused the cell to undergo differentiation within 30 min. DPN
prolonged the insulin-induced tyrosine phosphorylation of Akt. Wortmannin
and AG1024 reversed the effect of DPN during this period. DPN also enhanced
the tyrosine phosphorylation of p70s6K and the subsequent serine phosphory-
lation of IRS-1. Rapamycin, an mTOR inhibitor, nullified the inhibitory effect
of DPN on adipocyte differentiation. Rapamycin itself accentuated insulin
stimulated adipogenesis, when it was applied during the first 24h of insulin
stimulation.

Conclusions: Our study showed that a DPN-sensitive period to existed
early in insulin-induced adipocyte differentiation. DPN inhibited such dif-

ferentiation only when added to 3T3-L1 cells during the early period, and
enhanced the differentiation when added after the adipocyte differentiation of
3T3-L1 cells within 30 min of insulin stimulation. The prolonged activation
of PI3K-Akt-p70s6K and the subsequent Ser/Thr phosphorylation is thus
considered to be one mechanism of adipocyte differentiation.

Tu-P7:12 HEAT SHOCK PROTEIN 70-2 PROTECTS ADIOCYTES
FROM APOPTOSIS

T. Ueno, N. Fukuda, K. Tahira, T. Matsumoto, R. Suzuki, A. Tsunemi,
K. Matsumoto. Department of Medicine, Nihon University School of
Medicine, Itabashi, Tokyo, Japan

Objective: Members of the heat shock protein (HSP) 70 family are highly
structurally related, but differ in their cellular localization and their patterns
of expression in response to metabolic stress. In our previous study, HSP70-2
has been identified as protein that is highly expressed in abdominal adipose
tissue in the novel rat model of metabolic syndrome. In the present study, we
demonstrate the induction of apoptosis in 3T3-L1 cells and human adipocytes
by small interference RNA (siRNA) against HSP70-2. Methods and Results:
HSP70-2 mRNA expression was significantly higher in 7 to14 days after
differentiation of 3T-L1 cell compared with that in 3T3-L1 preadipocytes.
3T3-L1 cells were treated by siRNA targeting HSP70-2 or scramble siRNA
in differentiation medium, and apoptosis was assessed by Hoechst stain or
Annexin V method. Transfection of siRNA for 3T3-L1 cell produced specific
gene silencing assessed by real-time PCR and western blot analysis. Treatment
for 72 hours in HSP70-2 siRNA increased apoptosis by both of two assays.
The same results were observed when human cultured adipocytes were treated
with siRNA targeting human HSP70-2 gene. Randomization of actin fiber
after the treatment of HSP70-2 siRNA was determined by phalloidin stainings
of the polymerized actin in human cultured adipocytes.

Conclusion: These data demonstrate that HSP70-2 protects against
adipocyte apoptosis induced by hypertrophic stimuli of adipocytes due to
excess fat accumulation. HSP70-2 may provide a novel therapeutic target for
prevention of excess fat accumulation of adipose tissue.

Tu-P7:13 EFFECT OF ENDOGENOUS AND EXOGENOUS
INSULIN ON PLASMA ADIPONECTIN LEVELS

R. Chin1, M. Kawamura1, E. Yano1, Y. Yamazaki1 , S. Miyazaki1 ,
T. Teramoto2, Y. Hirata3. 1Division of Endocrinology and Metabolism,
Department of Internal Medicine, Tokyo Teishin Hospital, Tokyo, Japan;
2Department of Internal Medicine, Teikyo University School of Medicine,
Tokyo, Japan; 3Department of Clinical And Molecular Endocrinology, Tokyo
Medical and Dental University Graduate School, Tokyo, Japan

Objective: Adiponectin (ADN) is believed to improve insulin resistance and
to prevent atherosclerosis. We showed that low molecular weight (L)-ADN
decreased with exogenous insulin infused by glucose-clamp (GC), suggesting
that insulin regulates plasma ADN level. Furthermore, it has been reported
that high molecular weight (H)-ADN may be more potent than L-ADN. In the
present study, we determined plasma L and H- ADN levels to endogenous and
exogenous insulin to clarify whether L and H-ADN change in response to the
routes of insulin.

Methods: To determine the effect of exogenous insulin on ADN, GC was
performed by the method of DeFronzo et al. in 10 males. To determine the
effect of endogenous insulin on ADN, OGTT was studied in 5 patients with
IGT. Plasma samples for L and H-ADN were collected at the fixed time during
GC and OGTT. Insulin resistance (IR) was calculated by glucose infusion rate
(GIR).

Results: (1) In GC-study, L-ADN levels decreased significantly (p<0.03)
from 7.6±5.3 to 7.0±5.1μg/ml, but H- ADN levels did not change. There was
no correlation between GIR and the decrease-rates of L and H- ADN. (2) In
OGTT-study, H-ADN decreased gradually from 4.28±3.53 to 3.9±3.24μg/ml
after glucose loading significantly (p<0.04) after 60 minute along with in-
crease in endogenous insulin, and then returned to the basal level. L-ADN
levels showed a tendency to decline, but it was not significant.

Conclusions: The response of L and H-ADN to endogenous and exogenous
insulin seems different. Increase in endogenous insulin, but not exogenous
insulin, leads to decrease in H-ADN, and does not decrease the H-ADN,
suggesting that H-ADN is more protective to atherogenecity than L-ADN in
insulin resistance.
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Tu-P7:14 APELIN AND HEART FUNCTION IN HEMODIALYZED
PATIENS: ARE THEY RELATED?

J. Malyszko1, J. Malyszko1, P. Kozminski2, M. Mysliwiec1. 1Department of
Nephrology, Medical Universit, Bialystok, Poland; 2Dialysis Unit,
Dzialdowo, Poland

Apelin, newly discovered adipocytokine, is produced by white adipose tissue
and also expressed in kidney and heart. Increasing evidence suggests a role
for the apelin in the pathology of the cardiovascular system. Cardiovascular
disease is a major contributor to the mortality and morbidity in patients
with chronic renal failure The aim of the study was to assess associations
between apelin, coronary artery disease and echocardiographic parameters in
hemodialyzed patients.

We investigated plasma apelin levels in 82 non-diabetic, clinically stable
hemodialyzed patients (38F,44M) with and without coronary artery dis-
ease. We observed statistically significant correlations between apelin and
echocardiographic parameters: LVIDd-left ventricular internal enddiastolic
dimension, LVISd-left ventricular internal endsystolic dimension, RV- right
ventricle, LA-left atrium, RA right atrium, LVPW- LV posterior wall dias-
tole, Ao-aorta, and serum lipids: cholesterol, LDL, triglycerides. In multiple
logistic regression analysis the only predictor of apelin was LVIDd.

Apelin is significantly lowered in dialyzed patients with coronary artery
disease and its level is predicted by cardiac function. Apelin might be involved
in the pathophysiology of cardiovascular disease in chronic renal failure. Since
apelin is an inotrope in normal and failing hearts, this finding may have a
clinical implications for future use of apelin as a novel inotropic agent also for
patients with “uremic cardiomyopathy”

Tu-P7:15 EFFECT OF ALDEHYDES, ARACHIDONIC ACID AND
ROSIGLITAZONE ON ADIPOCYTE
DIFFERENTIATION

A. Cabre, I. Lazaro, J. Girona, L. Masana. Unitat de Recerca de Lípids I
Arteriosclerosi, Ircis, Hospital Universitari Sant Joan, Universitat Rovira I
Virgili, Reus, Spain

Objective: Effect of aldehydes, arachidonic acid (AA) and rosiglitazone on
morphological changes, lipid droplet accumulation, modulation of adipocyte
differentiation markers (PPARg and FABP4) and adipokine expression
(adiponectin and RBP4) during adipocyte differentiation (AD).

Methods: AD of human preadipocytes was induced in the presence of
aldehydes (2,4-decadienal and hexanal), arachidonic acid and rosiglitazone.
Lipid accumulation was assessed by Oil Red O staining. Morphological
changes of cells, FABP4, PPARg, adiponectin, RBP4, were analyzed by flow
citometry and aP2/FABP4 mRNA levels by real time RT-PCR.

Results: Aldehydes and rosiglitazone produced an enhancement of lipid
droplets accumulation, an increase of size and complexity and positive
labelling for PPARg and FABP4 protein. AA produced cell dedifferentia-
tion. Under the same conditions, 2,4-decadienal increased FABP4 mRNA
levels more than 4-fold respect to vehicle. During rosiglitazone adipocyte
differentiation, adiponectin and RBP4 were expressed following different
patterns. While low-fat content adipocytes produced similar amounts of both
adipokines, the more mature rich-fat adipocytes showed a relative overexpres-
sion of RBP4.

Conclusion: The presence of oxidation products may facilitate adipocyte
hypertrophy. Mature adipocyte state would lead to an alteration of adipokine
secretion pattern prone to insulin resistance.

Tu-P7:16 ADIPOBIOLOGY OF ATHEROSCLEROSIS

G.N. Chaldakov 1, I.S. Stankulov1 , P. Atanassova2, M. Fiore3, P.I. Ghenev1,
A.B. Tonchev1, L. Aloe3. 1Medical University, Varna, Bulgaria; 2Medical
University, Plovdiv, Bulgaria; 3Institute of Neurobiology and Molecular
Medicine, CNR, Rome, Italy

Objective: Adipose tissue is not solely a fat storage, but an active endocrine
and paracrine organ secreting a variety of molecules conceptually dubbed
adipokines. The present study aimed at evaluating the role of epicardial
adipose tissue in the pathogenesis of human coronary atherosclerosis.

Methods: Samples were obtained from autopsies. Left anterior descending
coronary arteries affected by atherosclerosis (n=12) and control arteries (n=9)
all taken with the surrounding epicardial adipose tissue were processed for
routine and immunohistochemical analysis, and by an enzyme-linked im-
munosorbent assay to separately measure nerve growth factor (NGF) levels in
the epicardial adipose tissue and the coronary vascular wall tissue.

Results: NGF level was increased in epicardial adipose tissue, whereas
significantly decreased in vascular tissue of atherosclerotic coronaries as com-
pared with controls. An increased number of mast cells and increased p75NGF
receptor immunostaining were found in both tissues in atherosclerotic samples.

Conclusions: We suggest that the up-regulated adipose NGF/NGF receptor
expression may be a protective response to injured coronary vascular wall.
The epicardial adipose tissue surrounding the coronary artery should no
longer be stripped, but keep attached and in place, and subject to thorough
examination. In effect, adipobiology (Chaldakov et al. Curr Pharm Design
2003; 9: 1023-1031) may offer a novel approach in the study of pathogenesis
and therapy of atherosclerosis.
Funding: Supported by Medical University, Varna, Bulgaria and by CNR,
Rome, Italy.

Tu-P7:17 GENETIC VARIABILITY IN BIOTRANSFORMATION
AND ANTIOXIDANT ENZYMES AND THEIR ROLE IN
THE PROCESS OF AGING

A. Horská, C. Mislanová, M. Baceková, Z. Hudecová, L. Wsólová,
M. Dusinská. Slovak Medical University, Bratislava, Slovak Republic

Objective: Aging is a complex process involving systematic depreciation of
enzymatic machinery and damage to macromolecules through the action of
exogenous and endogenous forces. Development of aging-coupled diseases
is influenced by genetic background, notably polymorphisms in genes linked
to diseases and genes for defence mechanisms, which can modulate envi-
ronmental impacts. The aim of study is to investigate the role of selected
polymorphisms in aging.

Methods: 292 subjects, 151 young and 141 elderly were analysed. Genetic
polymorphisms were determined in glutathione S-transferases and superoxide
dismutases. DNA damage was measured by the Comet assay and antioxidants
were estimated by HPLC.

Results: A significant difference was observed in distribution of GSTT1
genotype between young and elderly people (p=0.002). Subjects with deletion
in GSTT1 gene had higher levels of g-tocopherol (p=0.002) and decreased
levels of DNA strand breaks (p=0.019).

Elderly with deleted GSTM1 gene had lower levels of a-tocopherol
in plasma. GSTT1* null subjects had lower levels of strand breaks (p=
0.001). Presence of SOD2*16 Ala allele corresponded with decreased retinol
(p=0.011). These relations were not found in young.

A link between polymorphisms in SOD1 and MDA was found. Young
subjects with SOD1 A/A genotype had lower levels of MDA, and MDA
depended on BMI (p<0.001). In young with SOD1 A/C, the MDA level
depended on g-tocopherol (p=0.011).

Conclusions: We supose that healthy aging is partialy determined by
genetic variation in antioxidant and biotransformation genes.
Funding: Supported by Slovak STA Agency project No. APVT-21-01320.

Tu-P7:18 INTESTINAL CHOLESTEROL ABSORPTION IS NOT A
MAJOR DETERMINANT FOR THE AGE-INDUCED
INCREASE IN PLASMA CHOLESTEROL IN RATS

C. Gälman, M. Matasconi, P. Parini, B. Angelin, M. Rudling. Karolinska
Institute, Center for Metabolism, Endocrinology and Diabetology
Department of Medicine, Stockholm, Sweden

Objective: During aging plasma total and LDL cholesterol increase in both ro-
dents and humans. The balance between dietary input, endogenous synthesis,
and cholesterol elimination governs total body cholesterol. A reduced elim-
ination of cholesterol as bile acids (BA) and a decreased receptor-mediated
clearance of plasma LDL have been linked to the increase of plasma choles-
terol with ageing. This increase may in large part be reversed by treatment with
growth hormone (GH). Here, we studied whether the intestinal cholesterol
absorption increases with age, and whether any increase could be affected by
treatment with GH or ezetimibe (EZE).

Methods: Male rats, 6 and 18 months, were treated with GH or EZE.
Intestinal cholesterol absorption, plasma lipids, BA synthesis, and the gene
expression of cholesterol transporters were monitored.

Results: Although BA synthesis was reduced and plasma cholesterol was
increased in the old animals, intestinal cholesterol absorption could not ex-
plain these age-related changes. Accordingly, the mRNA levels of cholesterol
transporters, ABCG5, ABCG8 and NPC1L1, were not affected by ageing.
Despite improving plasma lipoprotein profile, GH had no effect on cholesterol
absorption, while EZE reduced the intestinal cholesterol absorption in both
young and old rats. Hepatic LDL-receptors (LDLRs) and scavenger receptor-
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class B type 1 (SR-B1) mRNA and BA synthesis were reduced in old animals
and normalized by GH treatment.

Conclusion: The age-induced hyperlipidemia in rats seems primarily to be
caused by changes in LDLRs and BA synthesis and not by an altered intestinal
cholesterol absorption.

Tu-P7:19 POLYMORPHISMS IN DNA REPAIR GENES AND
THEIR IMPORTANCE IN PROCESSES OF AGING

Z. Dzupinkova, M. Dusinska, L. Wsolova. Research Base of Slovak Medical
University, Bratislava, Slovak Republic

Objective: Aging is an inevitable consequence of being a multicellular or-
ganism, associated with a decline in physiological function and resulting in
death. Polymorphisms have been identified in a number of critical genes that
may influence the processes of aging and the risk of many diseases, including
cancer. Our aim is to show how the polymorphisms in DNA repair genes can
influence repair processes in human.

Methods: Blood samples were collected from 151 young people and 140
seniors. PCR-RFLP assays were used to determine eleven polymorphisms in
genes of BER (XRCC1 Arg399Gln, APE1 Asp148Glu, hOGG1 Ser326Cys);
NER (XPD Asp312Asn, XPD Lys751Gln, XPA 23A/G, XPC intr9 poly
AT+/-, XPC IVS11 C-5A, XPC Lys939Gln); HR (NBS1 Glu185Gln), and
direct damage reversal (MGMT 1099C/T). DNA damage and individual DNA
repair capacity were measured in lymphocyte using the comet assay.

Results: Polymorphism frequencies did not differ between young and old.
We found an interesting correlation between polymorphisms in genes involved
in NER and markers of oxidative DNA damage. For the XPD gene, subjects
homozygous in wild type alleles Asp312 and Lys751 had higher levels of
alkylation (p=0.014 and p=0.033) as well as oxidative DNA damage (p=0.023
and p=0.034). In the case of XPC the wild types alleles (intr9 poly AT-, IVS11
C-5 and Lys939) were also associated with higher levels of alkylation DNA
damage (p=0.017, p=0.043 and p=0.033).

Conclusions: These associations suggest a surprising and unexplained
involvement of nucleotide excision proteins in repair of base damage.
Funding: Supported by the grant of SSTA agency - contract No. APVT-21-
013202.

Tu-P7:20 PARAOXONASE (PON1) 192 AND 55 POLYMORPHISMS
AND ITS EFFECTS ON HIGH-DENSITY
LIPOPROTEINS (HDL) ANTIOXIDANT ACTIVITY
WITH AGEING

M. Cherki, H. Berrougui, M. Isabelle, M. Cloutier, A. Khalil. Resaerch
Centre On Ageing, Sherbrooke, Canada

Objective: Our laboratory has shown an age-related decrease in HDL antioxi-
dant property and associated that to a reduction in the PON1 activity. However,
a common polymorphism due to an amino acid substitution at codon 192 and
55 is considered to be as the major determinant of variation in PON1 activity.
We investigate the relationship between PON1 192 and 55-polymorphisms
and the HDL antioxidant properties as a function of aging.

Methods: PON1 activities and polymorphisms were studied in 68 healthy
subjects: 34 young (20–30 years) and 34 elderly (60–89 years). HDL antioxi-
dant property were evaluated by its capacity to protect LDL against oxidation.
LDL peroxidation, induced by copper ions, was evaluated by the measurement
of conjugated diene formation.

Results: Genotype distribution was similar in the elderly and young sub-
jects with a higher frequency of the PON1 192 QQ and 55 LL genotypes in
both groups. Lag-phase for HDL oxidation and its antioxidant activity is sig-
nificantly reduced (p<0.01) in elderly compared to young subjects. However,
this reduction was significant (p<0.05) only in PON1 192 QQ and 55 LL ho-
mozygotes. Furthermore, the basal- and salt-stimulated paraoxonase activities
were significantly reduced (p<0.01) in elderly compared to young subjects.
This reduction was significant in PON1 192 QQ and 55 LL homozygote and
in PON1 192 QR and 55 LM heterozygote (p<0.05).

Conclusion: These data suggest that the PON1 192-Q and 55-L alleles
may present a risk factor for coronary heart diseases development with aging.
Funding: This research was funded by FRSQ, FORMSAV and IRSC.

Tu-P7:21 THE INTERRELATION BETWEEN THE FUNCTIONAL
STATE OF THE ENDOTHELIUM AND THE INDICES
OF INFLAMATION IN IHD PATIENTS AGED OVER 60

V. Lishnevskaya, O. Korkushko, M. Kalmykov. Institute of Gerontology, Kiev,
Ukraine

The present study sought to investigate the interrelation between the functional
state of the endothelium and the indices of inflamation in IHD patients aged
over 60.

Material and Methods: Into the group under study were selected the
IHD patients with a stable course of angina pectoris, functional class II-III,
without symptoms or signes of the heart failure. All of them were free from
concomitant chronic and acute inflamatory processes the presence of which
might affect the level of inflamation markers investigated. The healthy people
aged 20 -29 and 60 -79 servcd as controls.

The functional state of the endothelium was studied using the method of
laser doppler flowmetry by means of performmg functional tests with the cre-
ation of reactive hyperaemia. The antiplatelets, anticoagulant and fibrinolytic
functions of the endothelium were investigated as well under conditions of the
occlusive test. The levels of interleukines 1*, 4 and 6, tumor necrotic factor,
and adhesive molecules sVCAM and P-selectine were investigated as well.

Results: The data obtained revealed the deterioration of vasomotor, an-
tiplatelets, anticoagulant, and fibrinolytic functions of the endothelium in IHD
patients aged over 60. Moreover the level of proinflamatory cytokines and
adhesive molecules in the patients investigated of this group was significantly
higher (p < 0.05) as compared to the group of healthy subjects. The expression
of endothelial dysfunction in older and old patients with IHD correlated with
markers of inflamation: the level of interleukin I and tumor necrotic factor.
Funding: We was found interrelation between the functional state of the
endothelium and the indices of inflamation in IHD patients aged over 60

Tu-P7:22 LIPIDS IN ELDERLY PATIENTS WITH ISCHAEMIC
HEART DISEASE

H.V. Tereshina, O.P. Pleteneva, N.YE. Osokina. Russian Research Institute of
Gerontology, Moscow, Russia

Objective: We wanted to investigate some parameteres of lipid metabolism in
aged parients with ischaemic heart disease (IHD).

Methods: Two groups of patients (group I: 60yr-74yr, n=115 and group
II: 75yr-89yr, n=84) were divided into 4 subgroups according to the plasma
Chol content (Ia, IIa, Chol less 6,5 mmol/L; Ib, IIb, Chol more 6.5 mmol/L).
Control group consisted of middle aged (45yr-50yr) without IHD. Lipids of
plasma and erythrocyte membrane were analyzed by means of thin layer
chromatography (PhL), gas chromatography (FA), enzymatic methods (Chol,
TG), colorimetric methods (FFA, Total PhL).

Results: In Ia, Ib, IIb groups moderate triglyceridemia was observed (more
1,3 mmol/L). Ia, Ib had low levels of Total PhL. The content of FFA was ele-
vated (more 50 mg/dl) in Ia and IIa. The phosphatidylcholine/sphyngomyeline
and phosphatidylcholine/phosphatidylethanolamine ratios in the elderly were
lower than in control in plasma but not in the erythrocyte membrane. The
18:1/20:4 ratio in plasma was diminished in Ia and IIb but was comparable
with control in Ib and IIb. In erythrocyte membrane 18:1/20:4 ratio was two
times lower in all groups.

Conclusion: Human ageing is associated with changes in unsaturated FA
composition in plasma and cell membrane. The elevation of Chol is accom-
panied with TGemia and low Total PhL in 65yr-74yr but not in 75yr-89yrI
group. The higher Chol level in plasma the more increased is content of FFA
or vice versa.

Tu-P7:23 LOW LEVEL LAZER IN THE THERAPY OF
ATHEROSCLEROSIS IN ELDERLY

O.M. Karpenko, L.V. Rusak, S.I. Svinolupova, Ye.A. Gavrilova. Russian
Research Institute of Gerontlogy, Moscow, Russia

Objective: We wanted to evaluate the efficacy of the low level lazer therapy
of atherosclerosis in elderly.

Methods: Efficacy of lthe lazer therapy was evaluated by monitoring of
homeostasis in two groups of patients (group I (drug therapy): 60yr-74yr.n=24;
group II (drug therapy+lazer): 60yr-74yr, n=26) by means of leukocytes for-
mula of peripheral blood and the number of thrombocytes. Lazer wave length
- 0.89mcm oncutaneous.

Results: 75% of elderly patients with atherosclerosis are charecterised
by high levels of reactivity of adaptation reactions. The drug therapy alone
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decreases this parameter up to 56%. But the using of lazer in addition to
drugs allows to elevate the adaptation reactions to 78%. Lazer decreases the
thrombocyte number from 60% to 40%.

Conclusion: Lazer therapy induces adaptation capabilities and resistanse
of the aged organism and prevents further grow of the atherosclerosis process

Tu-P7:24 IMPACT OF AUTOIMMUNITY ON
ATHEROSCLEROSIS PROGRESSION:
AUTOIMMUNE-SPECIFIC MECHANISMS OVERRIDE
OXIDATIVE AND INFLAMMATORY PROCESSES

E. Gautier, T. Huby, B. Ouzilleau, G. Gremy, J. Chapman, P. Lesnik. Inserm
U55, Hôpital de la Pitié, Paris, France

Introduction: Premature atherosclerosis is a key feature of systemic lupus
erythematosus (SLE), a prototypic autoimmune disease. We investigated the
mechanisms underlying autoimmunity-mediated atherosclerosis in a mouse
model of SLE, the gld congenic strain.

Methods: Development of atherosclerosis was compared in lethally irra-
diated LDL-R-/- mice transplanted with either wild-type (WT) or gld bone
marrow cells. After a 4-week recovery, mice were fed a high fat diet (0.15%
cholesterol) for 12 weeks.

Results: LDL-R-/- mice transplanted with gld bone marrow cells developed
autoimmunity as compared to their WT-transplanted controls as demonstrated
by significant increased spleen to body weight ratio (x2), IgG levels (x3),
anti-nuclear antibodies (x2) and anti-dsDNA antibodies (x5). Renal function
and plasma lipid profile were unchanged. Elevated lesion size in autoimmune
mice (+65%, p<0.0005) was associated with enhanced macrophage accu-
mulation and increased numbers of post-apoptotic/non-phagocytosed cells in
lesions (p<0.05). Compared to controls, analysis of serum cytokines revealed
significant diminished levels of IL-12, IFNg, IL-1b, IL-2, IL-4 and IL-6,
whereas levels of IL-10 and TNFa were unchanged, arguing for a Th2 bias in
autoimmune mice. Analysis of circulating antioxidant status showed enhanced
total antioxidative capacity of serum from autoimmune mice (p<0.05).

Conclusions: Our data support the concept that autoimmune-specific
mechanisms such as defective clearance of apoptotic cells and high autoan-
tibody titers may promote lesion progression independently of the oxidative
and inflammatory status.

Tu-P7:25 COMPOUND 48/80 PROMOTES ATHEROSCLEROTIC
PLAQUE AND INTRAPLAQUE ANGIOGENESIS IN
APOLIPOPROTEIN E DEFICIENT MICE WITH
CAROTID COLLAR PLACEMENT

Y.L. Tang, Y.Z. Yang, S. Wang, B.H. Dong, W.Q. Sun, H.Y. Jin, Z.X. Xu,
X. Ye, Y.H. Sun. Institute of Cardiovascular Disease, Nanhua University,
Hengyang, China

Objective: To investigate the effect of compound 48/80, a mast cell degranu-
lator, on development of atherosclerotic plaque in apolipoprotein E deficient
mice with carotid collar placement.

Methods: Male apolipoprotein E deficient mice were fed a Western type
diet. Silastic collars were placed around the right common carotid arteries,
which resulted in a lumen stenosis of 30%. The left common carotid arteries
were sham-operated. 4 weeks after surgery, mice were injected by compound
48/80 or injected by buffer for 1 week. Hematoxylin and eosin-stained sections
were used for morphometric analysis. Sections were stained immunohisto-
chemically with antibody against vWF to examine neovessel intraplaque and
bFGF mRNA was detected by in situ hybridization.

Results: Average plasma lipids were similar in both groups,but plasma
tryptase were more in compound 48/80 group than in control group. Significant
increase in carotid plaque area occurred as compared with sham-operated in
both groups. The density of neovessel intraplaque was 859/mm2 in compound
48/80 group; 366/mm2 in control group. The integral optical density of bFGF
mRNA was 926iu in compound 48/80 group versus 213 iu in control group.

Conclusions: Hemodynamic change induced by lumen stenosis accelerates
atherogenesis in apolipoprotein E deficient mice. Compound 48/80 causes
degranulation of mast cells to release tryptases and bFGF, which promotes
atherosclerotic plaque and intraplaque angiogenesis.
Funding: This work was supported by National 973 project (G2000056905).

Tu-P7:26 BONE MARROW-DERIVED MONONUCLEAR CELLS
ADMINISTRATION ABROGATES
IRRADIATION-INDUCED IMPAIRMENT IN WOUND
HEALING

R. Tamarat1, T.G. Ebrahimian2, C. Squiban1, P. Voisin1, J. Aigueperse1 ,
J.S. Silvestre2 , M. Benderitter1 . 1Institut de Radioprotection et de Surete
Nucleaire, Far, Paris, France; 2Cardiovascular Research Center,
Lariboisiere,Paris, France

Radiation may affect physiological processes such as wound healing leading
to serious skin injuries. Bone marrow-derived-mononuclear cells play a pivotal
role in repair and regeneration of damage tissues. We assessed the effect of
therapeutic strategy based on BMMNC administration in the healing process
in the setting of radiation.

A full thickness excision wound was created by removal of the skin of
irradiated (20 Gray) and non-irradiated animals. Mice were then treated with
or without intravenous or local intramuscular injection of BMMNC for 14 days
(10 6 cells, n=6 per group). In non irradiated mice, BM-MNC significantly
accelerated wound closure, increased blood flow recovery and capillary den-
sity by 1.6- and 1.8 fold, respectively (p<0.01 versus untreated non-irradiated
animals). Irradiation hampered skin regeneration, reduced circulating levels
of VEGF-A and capillary number by 1.5-fold (p<0.01, versus non-irradiated
mice). In this setting of irradiation, intravenous or local administration of BM-
MNC strongly improved wound healing, blood flow recovery and capillary
density. BM-MNC-induced angiogenesis was associated with up regulation
of two key angiogenic factors, VEGF-A and MCP-1 by 4- and 2.6 -fold,
respectively, 7 days after the onset of healing (p<0.05). Finally, BMMNC
administration restored skin viscoelasticity to levels of non irradiated control
animals. Co localization between GFP positive cells and vWF was found in
vascular structure.

BMMNC accelerate wound closure suggesting that progenitor cells-based
therapy constitute a promising therapeutic strategy to activate woundhealing
after irradiation.

Tu-P7:27 CHARACTERIZATION AND ANTI-ANGIOGENIC
ANALYSIS OF THREE DIFFERENT RECOMBINANT
HUMAN APOLIPOPROTEIN(A) KRINGLES
EXPRESSED BY PICHIA PASTORIS

L. Shen, W.W. Zeng, G. Wu, H. Xue, B.S. Chen. Institute of Basic Medical
Sciences, Chinese Academy of Medical Sciences, School of Basic Medicine,
Pumc, Beijing, China

Objectives: Apolipoprotein(a) [Apo(a)] is a special member in apolipopro-
teins for many kringles. Some C-terminal kringles can inhibit angiogenesis
and angiogenesis-dependant tumor growth. Our study is to illustrate the
anti-angiogenic effect of Apo(a) kringle IV 9,10 and V.

Methods: These kringles were designed into three fragments of differ-
ent length (RHAKA for kringle V, RHAKB for kringle IV 10 and V, and
RHAKC for kringle IV 9, 10 and V), which were expressed by Pichia pas-
toris. Recombinant proteins were concentrated and dialyzed before His Tag
affinity chromatography and further reverse-phase high performance liquid
chromatography. Several other important kringle features, such as glycosyla-
tion and disulfide bonds, were also characterized. recombinant proteins were
finally measured for their individual roles in anti-angiogenesis and anti-tumor.

Results: recombinant kringles were well expressed in a secretory way.
Several glycosylation sites were predicted to be located in all the recombinant
proteins, as was validated in Periodic Acid Schiff’s reagents (PAS) staining.
No free thiols were detected through thiol quantitation, even no intermolecular
disulfide bonds were formed in reduced SDS-PAGE. All the recombi9nant
proteins did inhibit in vitro endothelial proliferation and chick chorioallantoic
membrane angiogenesis instead of in vitro tumor cells proliferation.

Conclusions: Pichia pastoris as an host could not only express recombinant
proteins in a natural way but modify them well. Kringle V was the key part in
anti-angiogenesis with other kringles work as assistants.
Funding: 973 program (G2000056902) China.
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Tu-P7:28 THERAPEUTIC ANGIOGENESIS USING NOVEL
VASCULAR ENDOTHELIAL GROWTH
FACTOR-E/HUMAN PLACENTAL GROWTH FACTOR
CHIMERA GENES

N. Inoue1, T. Kondo1, Y. Numaguchi1, T. Murohara1, M. Shibuya2. 1The
University of Nagoya, Graduate School of Medicine, Nagoya, Japan; 2The
Institute of Medical Science, The University of Tokyo, Tokyo, Japan

Vascular endothelial growth factor-A (VEGF-A) can promote angiogenesis
but causes adverse side effects such as edema, atherosclerotic plaque devel-
opment, or tissue inflammation. VEGF-E, which was found in the genome
of the Orf virus, specifically binds to VEGF receptor-2 and shows mitotic
activity on endothelial cells. Recently, we created two forms of VEGF-E and
human Placental Growth Factor (PlGF) chimera genes (VEGF-Echimera#9
and VEGF-Echimera#33) which are humanized genes holding VEGF-E func-
tion. We examined proangiogenic activities of these genes. Four types of
plasmid (pCDNA3.1-LacZ, phVEGF-A, pVEGF-Echimera#9 and pVEGF-
Echimera#33, n=8 each) were administered in a rat hindlimb ischemia
model. pVEGF-Echimera#9, pVEGF-Echimera#33 and pVEGF-A signifi-
cantly increased ischemic/normal hindlimbs laser doppler blood flow (LDBF)
compared with the control pCDNA3.1- LacZ treated group (by 1.4 fold,
1.5fold, and 1.5fold respectively, p<0.05). Histochemical staining by alkaline
phosphatase also revealed that pVEGF-Echimera#9, pVEGF-Echimera#33
and pVEGF-A treated groups had increased capillary density compared with
the pCDNA3.1- LacZ treated group(1.4 fold, 1.5fold and 1.5fold respectively,
p<0.05). Furthermore, immunostaining for anti-ED1 revealed that lower
number of macrophages were infiltrated in both pVEGF-Echimera#9 and
pVEGF-Echimera#33 groups compared with the pVEGF-A group. In conclu-
sion, novel chimera genes, pVEGF-Echimera#9 and pVEGF-Echimera#33,
significantly induced angiogenesis in response to tissue ischemia, in ad-
dition, may avoid tissue inflammation often observed in VEGF-A-induced
angiogenesis.

Tu-P7:29 NITROPRAVASTATIN, NCX 6550, STIMULATES
THERAPEUTIC NEOVASCULARIZATION AND
IMPROVES CLINICAL RECOVERY IN LIMB
ISCHEMIA IN STZ-INDUCED DIABETIC MICE

C. Emanueli1, A. Monopoli2 , M. Melloni1 , S. Gadau3, I. Campesi3,
E. Ongini2, P. Madeddu1. 1Bristol Heart Institute, University of Bristol,
Bristol, United Kingdom; 2Nicox Research Institute, Milan, Italy; 3National
Institute of Biostructures and Biosystems (Inbb), Osilo and Alghero, Italy

Diabetes increases the risk of peripheral ischemia. Moreover, post-ischemic
neovascularisation is impaired by diabetes. We evaluated whether NCX 6550, a
nitric oxide (NO)-releasing pravastatin derivative, supports angiogenesis in the
ischemic limb muscles of normoglycemic and streptozotocin (STZ)-induced
type-1 diabetic mice.

Normal or STZ-diabetic mice received either regular (vehicle) or medicated
diet containing pravastatin (10 mg/kg BW daily) or NCX 6550 (12 mg/kg
BW daily) starting 4 days before unilateral limb ischemia and for the follow-
ing 2 weeks. Major end-points were: the clinical outcome, hindlimb blood
flow recovery, muscular neovascularization and blood circulating endothelial
progenitor cells (EPCs) levels.

NCX 6550 stimulated reparative angiogenesis of the ischemic adductor
muscle (p<0.01 vs vehicle and pravastatin) and mobilized circulating EPCs
in normoglycemic and STZ-diabetic mice (p=NS vs normoglycemic mice,
p<0.01 as vehicle-treated diabetic mice, p<0.05 vs pravastatin). In the same
models, NCX 6550 improved limb reperfusion (p<0.01 vs vehicle; p<0.05 vs
pravastatin) and foot salvage better than pravastatin.

In conclusion, our data show that NCX 6550 is superior to pravastatin in
counteracting the consequences of limb ischemia in both normoglycemic and
STZ-diabetic mice. Thus, the incorporation of a bioactive NO moiety greatly
improve statins therapeutic potential for the treatment of peripheral vascular
disease.

Tu-P7:30 IDENTIFICATION OF MEMBRANE ADAPTOR
MOLECULES FOR ATYPICAL GPI-ANCHORED
T-CADHERIN

D. Ivanov1, M. Philippova 1, P. Erne2, T. Resink1. 1Department of Research,
Basel University Hospital, Basel, Switzerland; 2Division of Cardiology,
Kantonsspital Lucern, Lucern, Switzerland

T-cadherin (T-cad) is an atypical GPI-anchored member of the cadherin super-

family. In the cardiovascular system T-cad is upregulated on endothelial and
smooth muscle cells during pathological vascular tissue remodelling. In vitro
T-cad overexpression and ligation stimulate migration, proliferation, survival
and angiogenesis via activation of PI3 kinase/Akt/mTOR pathway. Membrane
adaptors transmitting signals from the cell surface T-cad to its intracellular tar-
gets are not known. The aim of this study was to identify membrane signalling
partners of T-cad by coprecipitation. HUVEC were infected with adenoviral
vector encoding chimeric T-cad with c-myc tag on the N-terminus, lysed with
Triton X-114, and T-cad/c-myc protein was precipitated from lysates using
anti-c-myc antibodies. The samples were applied on gradient SDS-PAGE
and proteins coprecipitated with T-cad/c-myc were visualized by silver or
SYPRO Orange staining. 7 specific bands (200, 150, 85, 75, 70, 65 and 60
kDa) present in the precipitate were excised and subjected to Nanoflow liquid
chromatography-tandem mass spectrometry (NanoLC-MS). The following
proteins were identified: glucose-related protein GRP-78, GABA receptor
alfa-1 subunit, integrin beta-3 and two hypothetical proteins LOC124245
and FLJ32070. We also show that blocking anti-GRP78 antibodies reduce
phosphorylation levels of Akt and GSK3 proteins suggesting that GRP78 may
mediate T-cad effects on Akt pathway. Since integrin beta-3 and GRP-78
are involved in control of angiogenesis and survival, these proteins are good
candidates for the role of membrane adaptors of T-cad-dependent signalling.

Tu-P7:31 DIRECT EFFECT OF HMG-COA REDUCTASE
INHIBITORS TO HUMAN ENDOTHELIAL CELLS AND
ON ANGIOGENESIS DEPENDS ON KINDS OF STATIN

T. Shingu, M. Katsumoto, S. Nomura, A. Nakata, R. Kuwashima,
K. Chayama. Department of Medicine and Molecular Sciences, Hiroshima
University, Hiroshima, Japan

Background and Purpose: HMG-CoA Reductase Inhibitors (statins) have
direct effects to vascular endothelial cells (ECs) and on angiogenesis. How-
ever, it is unclear whether the effect is statin-specific or not. We therefore
designed the present study to compare effect of statins on vascular ECs and on
angiogenesis among pitavastatin, atorvastatin and pravastatin.

Methods and Results: We used human epidermal microvessel ECs
(HMVECs) and added statins ranging from 0.005 to 1 umol/l. More than 0.1
umol/l of pitavastatin inhibited FGF-2-induced migration and proliferation
of HMVECs as examined by scratch wound assay, chemotaxis assay and
measurement of mitochondrial metabolic activity, and increased cell death
assessed by trypan blue dye exclusion test and by DNA staining with bisbenz-
imide. In contrast, less than 0.01 umol/l of pitavastatin increased proliferation
and migration of HMVECs, and reduced cell death significantly. Atorvastatin
tended to increase migration of HMVECs, and significantly reduced cell
death at relatively higher concentration (0.1 umol/l), whereas pravastatin had
no effect to HMVECs. Effect of statins on angiogenesis was examined by
quail chorioallantoic membrane (CAM) assay. High dose of statins except for
pravastatin significantly reduced angiogenesis in CAM (about -25% versus
FGF-2 only). In contrast, low dose of statins tended to increase FGF-2-induced
angiogenesis(about +12% versus FGF-2 only). Pravastatin did not affected the
angiogenesis.

Conclusions: These results suggest that both responses of ECs and an-
giogenesis to statins depend on not only concentration but also kinds of
statins.

Tu-P7:32 APPLICATION OF VASOHIBIN FOR PREVENSION OF
ADVENTITIAL ANGIOGENESIS AND ARTERIAL
NEOINYIMAL FORMATION

H. Yamashita, M. Abe, T. Shibuya, K. Watanabe, K. Shimizu, Y. Sato.
Institute of Development, Aging, and Cancer, Tohoku University, Sendai,
Miyagi, Japan

Background: We previously reported a novel angiogenesis inhibitor, vaso-
hibin. Vasohibin is regarded as an endothelium-derived negative feedback
regulator of angiogenesis. In this study, we introduced human vasohibin gene
into a replication-defective adenovirus vector (AdVh) and examined whether
vasohibin exhibit any effects on arterial neointimal formation.

Methods and Results: We injected 109 PFU of AdVh in the mouse tail
vein. This procedure caused efficient transfection of the human vasohibin gene
in the mouse liver. The expression of human vasohibin was observed for at
least 2 weeks in the liver, and human vasohibin protein was present in the
plasma during this period. More importantly, we could observe the significant
anti-angiogenic effect at remote sites such as the cornea during this period.
By using this procedure, we examined the effect of vasohibin on arterial
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neointimal formation. We applied arterial cuff placement model to analyze
arterial neointimal formation. We observed that vasohibin gene transfection
in the liver significantly inhibited adventitial angiogenesis and neointimal for-
mation of the femoral artery after the placement of an external cuff. Vasohibin
exhibited no direct effect on the SMC migration and proliferation.

Conclusions: Vasohibin is effective for the prevention of arterial neointimal
formation by inhibiting adventitial angiogenesis.
Funding: This work was supported by the 21st Century COE Program
Special Research Grant, the Center for Innovative Therapeutic Development
for Common Diseases, from the Ministry of Education, Science, Sports and
Culture of Japan

Tu-P7:33 REGULATION OF ANGIOGENESIS AND ANGIOGENIC
FACTORS BY CARDIOVASCULAR MEDICATIONS

S. Miura, H. Nishikawa, A. Iwata, S. Imaizumi, Y. Matsuo, K. Saku.
Department of Cardiology, Fukuoka University Hospital, Fukuoka, Japan

Coronary artery disease (CAD) is the most important cause of death in
the industrialized world. After experimental myocardial infarction, numerous
dilated vessels appear in the border zone between the infarct and noninfarct
areas. Angiogenic therapy has been widely regarded as an attractive approach
both for treating CAD and for enhancing arterioprotective functions of the
endothelium. In this report, we critically review the evidence supporting
the regulation of angiogenesis and angiogenic factors by newly developed
cholesterol ester transfer protein inhibitor and other medical treatments such
as statins, angiotensin II receptor blocker, angiotensin converting enzyme
inhibitor (ACE-I) and calcium channel blocker. Furthermore, in patients with
CAD, the development of collateral artery growth (arteriogenesis) or capillary
network growth (angiogenesis), may be important. Current evidence from
clinical trials on these therapies suggests that the development of coronary
collateral circulation is likely to be a viable therapeutic strategy for cardiovas-
cular disease, while adaptation to chronic coronary stenosis can proceed. Our
assessment of the evidence leads us to conclude that, although many studies
have suggested that the administration of angiogenic growth factors and the
transplantation of bone marrow-derived angioblasts may be beneficial for the
infarcted heart, the development of collateral circulation using statins and
ACE-I may play a critical role in patients with CAD.

Tu-P7:34 MICROPARTICLES DERIVED FROM BONE MARROW
ISOLATED CELLS REGULATE ANGIOGENESIS IN
VITRO

J. Grzybowska1,4 , L. Partyka1, T. Petriczek2 , Z. Walter3, A. Polus1,
R. Nizankowski2 , A. Dembinska-Kiec1 . 1Department of Clinical
Biochemistry, The Jagiellonian University Medical College, Cracow, Poland;
2Department of Angiology, 2nd Chair of Internal Medicine, The Jagiellonian
University Medical College, Cracow, Poland; 3Department of Hematology,
The Jagiellonian University Medical College, Cracow, Poland; 4Postgraduate
School of Molecular Medicine, Medical University of Warsaw, Warsaw,
Poland

Background: Microparticles are small-membrane vesicles (below 1um) that
are release by almost all activated cells. Microparticles derived from THcells
(CD4+), monocytes (CD14+), platelets (CD61+), endothelium (CD62E+),
granulocytes (CD66b+) and erythrocytes (glycophorin A+) are identified in
blood and are believed to play an important role in many physiological
and pathological processes. Recently the proangiogenic activity of PMP was
demonstrated.

Study aimed to demonstrate that microparticles present in bone marrow
mononuclear cells action (BMP) used for critical limb ischemia therapy are
able do stimulate angiogenesis.

Methods: BMP were isolated from bone marrow of patients with critical
limb ischemia. BMP concentration and cellular source was determined using
flow cytometry. The influence of BMP on tubular structure formation by HU-
VEC was investigated in matrigel. To determine the effect on cell proliferation
the BrdU method was used. Chemotactic properties of BMP was investigated
using Fluoro-Block chambers (NUNC).

Results and Conclusions: BMP used for critical limb ischemia therapy
affect differentiation of endothelial cells and angiogenesis in vitro. Incubation
of HUVEC with BMP for 24 hours stimulated proliferation and tubulogenesis.
Funding: Supported by the EU FP-6-2002-LIFESCIHEALTH-502988:SCCR,
and Polish State Research Grant No CR 90/2003, 501/KL/438/L

Tu-P7:35 THE EFFECT OF ASPIRIN ON SERUM VASCULAR
ENDOTHELIAL GROWTH FACTOR AND NITRIC
OXIDE CONCENTRATIONS IN HIGH-CHOLESTEROL
FED RABBITS

M. Khazaei 1, J.I. Mobarake2, M. Nematbakhsh3, H. Ahmadi3. 1Department
of Physiology and Pharmacology, Medical University of Birjand, Birjand,
Iran; 2Department of Physiology, Pasteur Institute of Iran, Teheran, Iran;
3Department of Physiology, Medical University of Isfahan, Isfahan, Iran

Objectives: Hypercholesterolemia is one of the major risk factors for
atherosclerosis which is characterized by endothelial dysfunction. This study
was designed to investigate the effect of aspirin on serum Vascular En-
dothelial Growth Factor (VEGF) and Nitric Oxide (NO) concentrations in
hypercholesterolemic animals.

Methods: Sixteen male rabbits were randomly divided into two groups:
aspirin treated and control. Aspirin (10 mg/kg/day) was administered orally.
All animals were fed with high-cholesterol diet (1%) during the experiment.
After five weeks, blood pressure, serum lipid and lipoprotein profiles, VEGF
and NO concentrations were measured.

Results: Results showed that aspirin did not change blood pressure. Aspirin
significantly decreased serum LDL (1276±72.1 vs. 1505±68.03mg/dl) and
triglyceride (477.5±8.3 vs. 649.1±15.2mg/dl) (p<0.05). High-cholesterol
diet significantly decreased serum VEGF level in both groups (Control:
24.59±0.42 vs. 38.09±2.49 pg/ml; Aspirin: 24.72±0.84 vs. 42.29±2.03
pg/ml) (P<0.05) and aspirin could not change serum VEGF level in hy-
percholesterolemic animals (24.72±0.84 vs. 24.59±0.42 pg/ml) (p>0.05).
Serum NO concentration was also significantly decreased after five weeks
high-cholesterol diet (Control: 5.87±0.33 vs. 8.67±0.68 μmol/lit; Aspirin:
5.66±0.33 vs. 8.58±0.60 μmol/lit) (P<0.05). Aspirin did not change serum
NO level (5.66±0.33 vs. 5.87±0.33 μmol/lit) (p>0.05).

Conclusion: We conclude that, under the condition of this study, aspirin
cannot change serum VEGF and NO concentrations in high-cholesterol fed
animals.
Funding: Funding from Medical University of Isfahan, Iran.

Tu-P7:36 FATTY ACIDS AND BETA-CAROTENE IN
PROGENITOR CELL DIFFERENTIATION

A.M. Dembinska-Kiec 1, A. Polus1, B. Kiec-Wilk1, T. Langmann2,
G. Schmitz2. 1Department of Clinical Biochemistry, The Jagiellonian
University Medical College, Cracow, Poland; 2Institut Fuer Klinische
Chemie Und Laboratoriumsmedizin, Klinikum Der Universitaet Regensburg,
Regensburg, Germany

Introduction: The lipid- soluble Beta-carotene (BC), retinoic acid (RA) in
concert with fatty acids (FFA) are essential for cell differentiation. Aim was
to analyze the effect of BC and the selected FFA on the human umbilical cord
blood progenitor cell (EPC), adipose tissue - derived progenitors (APC), and
HUVEC angiogenic activity

Methods: CD34/AC133 were isolated by magnetic microbits. APC were
obtained as the adherent fraction of the collagenase separated adipose tissue.
Cells were cultured with SDF and VEGF. After 6 days cells expressing
VE-cadherin (EPC) were used. Influence of BC as well as palmitic, linoleic,
arachidonic acids, on gene expression was estimated by Real-Time PCR or
by oligonucleotide chips (Affymetrix HG-U133A), when protein synthesis
by flow-cytometry, cell proliferation by BrdU incorporation. Influence on
angiogenesis - the tube formation was investigated in the in vitro Matrigel
model. SDF or VEGF- induced chemotaxis was measured by BD Falcon
Fluoro Bloc System.

Results: On the contrary to VEGF, bFGF BC or FFA did not signifi-
cantly influence the UPC proliferation and the tube formation, however BC
>VEGF> SDF-induced chemotaxis of EPC, APC and HUVEC. Microarray
and real-time PCR revealed the up-regulation of the extracellular matrix,
VEGF signalling pathway, G protein coupled receptors (and subsequently
Ras/Rho signaling pathway), genes confirming the BC biological effect. The
regulation of SDF/CXCR4 axis was evidenced.
Funding: Supported by the EU F6 SCCR FP-6-2002-LIFESCIHEALTH-
502988; and Polish State Research Grant No CR 90/2003, 501/KL/438/L
projects.
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Tu-P7:37 THE ANTI-ANGIOGENIC EFFECTS OF PLASMA LOW
DENSITY LIPOPROTEINS SUBFRACTIONS FROM
PATIENTS WITH FAMILIAL
HYPERCHOLESTROLEMIA

M.H. Tai1,2, H. Liang1, S. Kuo2, K. Chio1, H. Lam1, C. Hsu2,
H.J. Pownall3 , H. Chen3, M. Huang3, C.Y. Yang3. 1Kaohsiung Veterans
General Hospital, Kaohsiung, Taiwan; 2National Sun Yat-Sen University,
Kaohsiung, Taiwan; 3Baylor College of Medicine, Houston, TX, USA

Objective: The proatherogenic properties of oxidatively modified low-density
lipoproteins (ox-LDLs) may be mediated by its cytotoxicity to endothelial
cells. In continuation with our study of homozygotic familial hyperchole-
strolemic (FH)-LDL, we report the effects of FH-LDL subfractinos on
angiogenesis processes in endothelial cells

Methods and Results: Subconfluent bovine aortic endothelial cells
(BAEC) were treated with LDL subfractions at a dose of 20 μg/ml in
DMEM containing 10% serum, and the effects on anti-angiogenic functions,
including cell proliferation, migration, apoptosis, tube formation, and secretion
of matrix metalloproteinases (MMPs) were determined. FH-L4 and FH-L5
inhibited cell proliferation while the other FH subfractions and LDL from
normocholesterolemic subjects (N-LDL) had negligible effects. Like Cu2+

ox-LDL, FH-L5 induced strong inhibition though FH-L4 caused relatively
mild effects. Similarly, FH-L4 and -L5 but not the other subfractions retarded
cell migration, induced cell apoptosis, and perturbed tube formation by BAEC
in matrigel. Finally, FH-L5 inhibited secretion of MMP-2 and MMP-9 by
BAEC without affecting their endogenous levels.

Conclusions: Our results show for the first time that FH-L5, a circulating
LDL subfraction from hypercholesterolemic patients, inhibited several angio-
genic processes, thereby dysregulating endothelial function in a way that may
be atherogenic.
Funding: This work was supported by in part by grants from National
Science Council, Taiwan (NSC-90-2320-B-075B-005), Kaohsiung Veterans
General Hospital, Taiwan (VGHKS91-18 to MH Tai, VGHKS93-47 to KR
Chiou and VGHKS93-35 to HC Lam), American Diabetes Association (ADA
7-03-RA-108 to CY Yang) and National Institute of Health (HL-63364 to CY
Yang).

Tu-P7:39 VASCULAR INFLAMMATION AND
ATHEROSCLEROSIS DEVELOPMENT IN A MOUSE
MODEL OF ALZHEIMER’S DISEASE ON A APOE KO
BACKGROUND

G. Tibolla1,2, G.D. Norata1,2 , P. Uboldi1, E. Vegeto1, A. Maggi1,
A.L. Catapano1,2 . 1Department of Pharmacological Sciences, University of
Milan, Milan, Italy; 22Laboratory of Molecular Genetic and Cardiovascular
Genomic, Center for the Study of Atherosclerosis Sisa, Bassini Hospi,
Cinisello Balsamo, Italy

Objective: Atherosclerosis is associated with Alzheimers disease and cerebral
amyloid angiopathy in humans. Aim of this study was to investigate the effect
of brain limited b-amyloidosis in a mouse model prone to atherosclerosis,
focusing on aortic atherosclerosis development and vascular inflammation.

Methods: Mice used in this study were generated backcrossing APP23
mice with ApoE KO mice. 9 weeks old mice were fed a western type diet for
8 weeks, then were sacrificed and processed for plasma lipids and lipoprotein
content analysis and for the investigation of atherosclerosis development and
vascular wall gene expression.

Results: Compared with ApoE KO, APP23/ApoE KO mice showed in-
creased plasma cholesterol levels and developed significant larger (+47%)
aortic atherosclerotic lesions Vascular wall gene expression studies showed
a significant increase of iNOS, MCP-1, Il-6, TGF- be1 and eNOS mRNA
expression in APP23/ApoE KO mice compared to ApoE KO mice. No dif-
ferences were observed in the expression of markers of smooth muscle cells
and macrophages, while a significant decreased expression of CD4 antigen, a
marker of T lymphocytes, was observed.

Conclusions: We report for the first time a pro-atherogenic and vascular
pro-inflammatory effect of cerebral localised b-amyloidosis in a mouse model
of atherosclerosis. We are currently investigating the molecular mechanisms
responsible for these findings.

Tu-P7:40 THE HYPERLIPEMIC HAMSTER, A MODEL TO
STUDY STATINS ANTI-ATHEROSCLEROTIC EFFECTS

C. Stancu, E. Constantinescu, G. Botez, A. Sima. Institute of Cellular Biology
and Pathology N. Simionescu, Bucharest, Romania

Objectives: Studies on regression of atherosclerosis need animal models
capable to produce atherosclerotic lesions similar to humans. Our goal was
to characterize the structural-functional modifications that occur in the hyper-
lipemic hamster, and analyze the protective effect of 2 statins (atorvastatin,
simvastatin).

Methods: Male Golden Syrian hamsters received a fat diet (3% choles-
terol and 15% butter) for 8 weeks, followed by statins administration by
gavage (0.3mg/kg each, for 4 weeks). At various time intervals, animals were
analyzed for changes in serum parameters (cholesterol, triglycerides, LDL,
HDL, nitric oxide [NO], total peroxyl-radical trapping potential [TRAP]),
structural modifications of the lesion-prone areas and in vivo LDL-DiI uptake
by arteries.

Results: The hyperlipemic diet induced a gradual increase in serum, LDL
and beta-VLDL cholesterol, triglycerides, left ventricular thickness, and a de-
crease in HDL, TRAP and NO levels. The effect of both statins was very poor
on lipid lowering, but both determined a significant increase in TRAP values.
Analysis of en-face preparation of the aortae stained with Oil Red O showed
a significant decrease of the aortic lesions, and left ventricular thickness in
animals treated with either of the statins. In vivo injected LDL-DiI uptake was
diminished in simvastatin treated hamsters, as were the number and size of the
lesions.

Conclusions: Together these results suggest that the hyperlipemic hamster
is a reliable model to test the effect of drugs in atherogenesis.
Funding: This study was supported by Grants from the Ministry for Education
and Research.

Tu-P7:41 DEFICIENCY OF HERP, AN ER STRESS PROTEIN,
SUPPRESSES ATHEROSCLEROSIS IN APOE
KNOCKOUT MICE

S. Shinozaki 1, K. Hatori1 , K. Kokame2, T. Miyata2, K. Shimokado1. 1Tokyo
Medical and Dental University Graduate School, Tokyo, Japan; 2National
Cardiovascular Center Research Institute, Osaka, Japan

Objectives: Herp was originally identified as ER stress protein induced by
homocysteine in vascular endothelial cells. Although various ER stress protein
is induced in vascular cells by oxidative stress and found in atherosclerotic
lesions, a role of Herp is not known.

Methods: Mice deficient both Herp and apoE (Herp-/-;apoE-/-) were
generated by cross- breeding Herp-deficient and apoE deficient mice. Mice
were fed normal chow for 36 weeks and sacrificed. Atherosclerotic lesion was
quantitatively analyzed. Blood levels of cholesterol, TG, glucose and insulin
were also determined.

Results: Herp mRNA was detected in the aorta. Atherosclerotic lesion (%
of total aorta) was significantly smaller in Herp-/-;apoE-/- mice than in apoE-/-
mice both at 24 weeks and 36 weeks. There was no significant difference in
serum cholesterol levels. Serum levels of TG and FFA were lower, and serum
levels of fasting insulin and glucose were higher in Herp-/-;apoE-/- mice
than in apoE-/- mice. Histological examination revealed lack of foam cells in
Herp-/-;apoE-/- mice.

Conclusions: Deficiency of Herp, an ER stress protein, protects atheroscle-
rosis in apoE knockout mice. Lipid profile and insulin resistance do not explain
the reduction in lesion size, and precise mechanisms remain to be elucidated.
Funding: Special Coordination Funds from the Ministry of Education, Sci-
ence, Technology, and Culture of Japan.

Tu-P7:42 NEUROPROTECTIVE EFFECT OF CALCIUM
CHANNEL BLOCKER NIMODIPIN

N. Naumovic1, D. Filipovic1 , K. Boskovic2 , V. Ivetic1, O. Barak1.
1Department of Physiology, Medical Faculty Novi Sad, University of Novi
Sad, Novi Sad, Serbia - Montenegro; 2Rehabilitation Clinic, Clinical Center
Novi Sad, Novi Sad, Serbia and Montenegro

Objective: Calcium channel blockers are antiangionse, antiarithmic, antihy-
pertensive and cardioprotective drugs, which are often used in therapy of
cardiovascular and cerebrovascular diseases. Between them, the Nimodipin
has selectivity for the brain arterial blood vessels and cerebral blood flow. So,
there is some different approach of investigation of its influence on cerebral
ischemia and brain activity.
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Methods: The investigation was performed on 30 male, mature Chinchila
rabbits. The atherosclerosis was induced by cholesterol-rich diet (2%) during
8 weeks and histological improved by registration characteristic changes in
carotid artery, liver, and cardiac muscle. The cerebral activity was examined
by chronic electroencephalograph (EEG) recordings.

Results: In the group of rabbits with developed atherosclerosis EEG activ-
ity was slower in comparison of EEG in control group. In the group of rabbits
subjected by cholesterol-rich diet and parenteral application of Nimodipin (1,0
mg/kg) basic EEG activity was similar to basic activity of the control group.
Also, the transient cerebral ischemia, provoked by unilateral compression of
the common carotid artery showed some degree of slower EEG activity. But,
the Nimodipin applicated even in single dose, also returned EEG activity to
almost similar as a basic EEG activity of the control group, and those effects
maintain for about 60 minutes.

Conclusion: The ischemia has influence on key functions of the cells:
capability to maintain ionic homeostasis, homeostasis of lipid and protein me-
tabolism and capability of prevention of free radicals formation. Also during
ischemia in the cell, the concentration of calcium ion is increased and cause
uncontrolled release of neurotransmitters, with greater postsynaptic activity
and free radicals formations. Usage of calcium blockers changes permeability
of voltage-gated Ca+2 channels and prevents those changes in neurons. Also,
by regulation of blood flow the level and depth of ischemia is decreased.
Funding: The Nimodipin has some antioxidant activity, so it prevents further
development of atherosclerosis.

The Nimodipin, as calcium channel blocker, by regulation of cerebral blood
flow and of permeability of the membrane has direct influence on release of
neurotransmitters and metabolism of the neurons, so it exhibit neuroprotective
effects.

Tu-P7:43 CHRONIC CIGARETTE MAINSTREAM SMOKE
EXPOSURE INCREASES PLAQUE SIZE IN THE
BRANCHIOCEPHALIC ARTERY IN
APOLIPOPROTEIN E-DEFICIENT MICE ON CHOW
AND MILK-F

S. Lebrun, W. Stinn, H. Weiler, P. Kuhl, K. Von Holt, T. Wallerath,
R. Schleef. Philip Morris Research Laboratories GmbH, Cologne, Germany

To gain information on the long-term effects of cigarette mainstream smoke
(MS) on the progression of atherosclerosis, male apolipoprotein E deficient
(Apo E-/-) mice were whole-body exposed for 12 months (6 hours/day, 5
days/week) to diluted MS at total particulate matter (TPM) concentrations of
100 and 200 μg/l (MS100 and MS200) or to filtered, fresh air (sham) and
fed a chow diet or a milk-fat-enriched diet. Methods included analysis by
HPLC and by planimetry and histology. The milk-fat-enriched diet increased
cholesterol and triglycerides in serum, intimal area covered by plaque and
cholesterol content in the aortic arch, and plaque size in the brachiocephalic
artery (BA) compared to the chow diet (p<0.01). Exposure to MS200 resulted
in elevated levels of cholesterol in the aortic arch as measured over the entire
time course (p<0.05) in mice on the milk-fat-enriched diet compared to the
corresponding sham group. Furthermore, the plaque size in the BA of these
MS-exposed mice was increased as measured over the entire time course
compared to the corresponding sham group (p<0.05) and represented by a
59% increase in plaque size at 6 months (p<0.05). Plaque size in the BA
of mice fed a chow diet and exposed to MS200 was increased as measured
over the entire time course (p<0.05) compared to the corresponding sham
group with an approximate 86% enhancement after 6 months. These data
suggest that atherosclerosis, as measured in the BA, is significantly increased
by exposure to MS200 in Apo E-/- mice on chow and milk-fat-enriched
diets.
Funding: This work was funded by Philip Morris, USA.

Tu-P7:44 MOUSE MODEL OF DIABETIC ATHEROSCLEROSIS -
CHARACTERIZATION AND APPLICATIONS IN
VASCULAR RESEARCH

S. Koota1, P. Leppänen1, I. Kholová1, M. Laakso2, S. YlÄ-Herttuala1 . 1A. I.
Virtanen Institute for Molecular Sciences, University of Kuopio, Kuopio,
Finland; 2Department of Medicine, University of Kuopio, Kuopio, Finland

Objective: Despite major efforts, the development of a suitable mouse model
for type 2 diabetes related cardiovascular diseases has proven to be challeng-
ing. The aim of our study was to create a model in which the most common
metabolic abnormalities of these disorders present in human patients would
coexist.

Methods: We crossbred two genetically modified mouse strains to achieve
a model with both atherosclerotic and diabetic phenotype. For atheroscle-
rotic background we used a double knockout mouse deficient of low density
lipoprotein receptor and apolipoprotein B-48 (LDLR/ApoB48-DKO). Diabetic
background was acquired from mice overexpressing insulin-like growth factor-
II (IGF-II) in pancreatic beta-cells. A thorough phenotypic characterization of
the model was carried out.

Results: The results indicated that these IGF-II transgenic LDLR/ApoB48-
DKO mice demonstrated insulin resistance as well as impaired glucose
tolerance and after three months of Western type diet they developed hyperin-
sulinemia and mild hyperglycemia. Moreover, morphological changes specific
to diabetes were found in several tissues. Atherosclerosis was profound on
both normal and Western type diet, although major differences to controls
were not found.

Conclusions: This new mouse model resembles the human disorder of
diabetic atherosclerosis and especially the situation in a pre-diabetic state.
Funding: This study was supported by grants from the Academy of Finland,
the Finnish foundation for Cardiovascular Research and the Sigrid Juselius
Foundation.

Tu-P7:45 PSAMMOMYS OBESUS, ANIMAL MODEL OF
ATHEROSCLEROSIS

N. Hamlat1, S. Neggazi1, Y. Benazzoug2 , G. Kacimi3, M. Ardjoun3,
M.C. Bourdillon4 , S. Aouichat-Bouguerra1 . 1University of Sciences and
Technology, Algiers, Algeria; 2University of Sciences and Technology,
Algiers, Algeria; 3Central Hospital of Army, Ain Naadja, Algiers, Algeria;
4Universite Claude Bernard, Faculte de Medecine Laennec., Lyon, France

Objectives: comparison of the effects of two atherogenic factors (hyperlipidic
diet and hypothyroidism).

Methods: 3 groups of Psammoms were constituted and followed for 6
months: The 1st control group received, natural diet, the 2nd received natural
diet and egg yolk. The 3rd group received standard laboratory diet added with
carbimazole (0.03%) dissolved in drinking water. lipoproteins were analysed
by gel electrophoresis and biochemical parameters by the enzymatic method.
For histology, aortas were stained with trichromatic of Masson. Culture
technique was used according to Ross.

Results: hypercholesterolemia is registered in the 2nd group one month
after the beginning of the experimentation 2140 ± 88 mg/dl vs 48 ± 2
mg/dl. The analysis of lipoproteins revealed an atherogenic profiles. A major
histological alterations of the thoracic aorta were exhibited in two groups of
experimental Psammomys. The strongest changes were particularly displayed
on aortic sections of the 2nd group (cut of aortic segment).

Conclusion: the two groups of Psammomys showed plasmatic, structural
and cellular atherogenic alterations.
Funding: Psammomys on hyperlipidic diet or on hypothyroidism, is original
model for the investigation of atherosclerosis.

Tu-P7:46 IDENTIFICATION OF ATHEROSCLEROSIS
SUSCEPTIBILITY GENES AT A QUANTITATIVE
TRAIT LOCUS (QTL) ON MOUSE CHROMOSOME 19

J. Ernst1, R. Burkhardt1, J.L. Breslow2, J. Thiery1, D. Teupser1,2 .
1University Hospital Leipzig, Leipzig, Germany; 2The Rockefeller University,
New York, USA

Atherosclerosis is a complex genetic disorder with many genes involved and
significant gene-environment interactions. We identified significant loci of
atherosclerosis susceptibility on chromosomes 10 and 19 by quantitative trait
locus (QTL) mapping in an intercross between C57BL/6 (B6) and FVB mice
on the apolipoprotein E-deficient background.

The aim of this study was to identify the genes underlying the chromosome
19 locus. To this end, we crossed the QTL-interval from B6 onto the FVB
background and confirmed a 60% difference in atherosclerosis susceptibility
between animals carrying the B6 and FVB alleles. We are currently generating
sub-strains with reduced portions of the QTL interval to systematically narrow
down the genes responsible for this locus. In parallel work, we investigated
potential candidate genes in the QTL-region for sequence differences between
B6 and FVB. We found coding differences in proprotein convertase 5 (PC5),
fas and IkB-kinase alpha. For PC5, which plays a role in the activation of
growth factors, adhesion molecules and extracellular matrix compounds by
endoproteolytic cleavage, we identified two mutations in the cysteine-rich
region. For fas, a key protein of the apoptosis signalling cascade, mutations
were identified in the extra- and intracellular domains. For IkB-kinase alpha,
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which plays a role in the NFkB-signalling pathway, we found a mutation
in the helix-loop-helix domain. We are currently performing functional ex-
periments in cultivated bone-marrow-derived macrophages to investigate the
consequences of these gene variants.
Funding: DFG Te 342/2-1.

Tu-P7:47 ROLES OF THROMBOXANE A2 AND PROSTACYCLIN
IN THE DEVELOPMENT OF ATHEROSCLEROSIS IN
APOE-DEFICIENT MICE

T. Kobayashi7, H. Oida2, T. Yurugi-Kobayashi3 , H. Katagiri4 , M. Majima4,
M. Yokode5, T. Kita6, S. Narumiya1. 1Department of Pharmacology, Kyoto
University Faculty of Medicine, Kyoto, Japan; 2Fukui Safety Research
Institute, Ono Pharmaceutical Co., Fukui, Japan; 3Laboratory of Stem Cell
Differentiation, Kyoto University Faculty of Medicine, Kyoto, Japan;
4Department of Pharmacology, Kitasato University School of Medicine,
Kanagawa, Japan; 5Department of Clinical Innovative Medicine, Kyoto
University Faculty of Medicine, Kyoto, Japan; 6Department of
Cardiovascular Medicine, Kyoto University Faculty of Medicine, Kyoto,
Japan; 7Erato Iwata Project, Human Membrane Protein Crystallography,
Kawasaki, Japan

Objective: Production of thromboxane (TX) A2 and prostaglandin (PG)
I2/prostacyclin is increased in patients with atherosclerosis. However, their
roles in atherogenesis have not been critically defined.

Methods: We cross-bred atherosclerosis-prone apoE-deficient mice with
mice deficient in either the TXA receptor (TP) or the PGI receptor (IP).

Results: Although they showed levels of serum cholesterol and triglyceride
similar to those of apoE-deficient mice, apoE-/-TP-/- mice exhibited a sig-
nificant delay in atherogenesis, and apoE-/-IP-/- mice exhibited a significant
acceleration in atherogenesis compared with mice deficient in apoE alone.
The plaques in apoE-/-IP-/- mice showed partial endothelial disruption and ex-
hibited enhanced expression of ICAM-1 and decreased expression of platelet
endothelial cell adhesion molecule 1 (PECAM-1) in the overlying endothelial
cells compared with those of apoE-/-TP-/- mice. Platelet activation with
thrombin ex vivo revealed higher and lower sensitivity for surface P-selectin
expression in platelets of apoE-/-IP-/- and apoE-/-TP-/- mice, respectively,
than in those of apoE-/- mice. Intravital microscopy of the common carotid
artery revealed a significantly greater number of leukocytes rolling on the
vessel walls in apoE-/-IP-/- mice than in either apoE-/-TP-/- or apoE-/- mice.

Conclusions: We conclude that TXA2 promotes and PGI2 prevents the ini-
tiation and progression of atherogenesis through control of platelet activation
and leukocyte-endothelial cell interaction.

Tu-P7:48 ANTIOXIDANT ENZYMES AND NITRIC OXIDE
BIOAVAILABILITY IN A RABBIT MODEL OF
HYPERTENSION

G. Yannarelli 1, C. Pesiney1, F. Brites2, N. Canel1, L. Masnatta1,
L. Schreier2, J.P. Werba3, L. Cuniberti1 . 1Favaloro University, Buenos Aires,
Argentina; 2University of Buenos Aires, Buenos Aires, Argentina; 3Centro
Cardiologico Monzino IRCCS, Milan, Italy

Objective: To investigate changes in humoral and vascular antioxidant de-
fenses (paraoxonase, PON-1; platelet-activating factor-acetylhydrolase, PAF-
AH; and superoxide dismutase, SOD) and their impact on nitric oxide
bioavailability in hypertensive rabbits.

Methods: Male NZW rabbits were divided into two groups: 1) animals
instrumented according to the 1kidney-1clip hypertensive model (n=10), and
2) sham-operated controls (n=10). Systolic and diastolic blood pressures were
assessed by direct method. Serum levels of total cholesterol (TC), PON-1
and PAF-AH as well as the aortic tissue concentration of nitrates/nitrites,
nitrotyrosine, cGMP and SOD activity were determined 4 months after
surgery.

Results: In comparison with controls, hypertensive rabbits showed signifi-
cantly higher SBP (152±23 vs. 101±8 mmHg, p<0.0001); DBP (120±16 vs.
80±6 mmHg, p<0.0001); PON-1 (3045±606 vs. 2353±437 nmol/ml.min,
p<0.001); SOD (197±78 vs. 92±50 U/mg, p<0.05); nitrates/nitrites (49±10
vs. 26±13 umol/mg, p<0.001) and nitrotyrosine (287±75 vs. 206±70
nmol/mg, p<0.05), and significantly lower PAF-AH (25±8 vs. 36±11
nmol/ml.h, p<0.001). TC and cGMP levels were similar between groups
(93±20 vs. 93±33 mg/dl, p=ns; 142±64 vs. 138±50 pmol/mg, p=ns; respec-
tively).

Conclusions: Our data suggests that vascular oxidative stress increases in
renovascular hypertension which would be associated with diminished nitric

oxide availability. The reduction in PAF-AH activity may be one of the factors
leading to an increase in oxidative status.
Funding: This work was supported by grant CID107-Favaloro University.

Tu-P7:49 EFFECTS OF NO-1886 ON
INFLAMMATION-ASSOCIATED CYTOKINES IN
ATHEROSCLEROSIS ASSOCIATED DIABETES
MELLITUS MINIATURE PIGS

M.B. Cai1, J.J. Li2, W.D. Yin1.3, D.F. Liao3, Q.K. Li1, Y. Liu1, Z.B. Wang4,
C. Zhang1, J.X. Xiao1, H.J. Hou1. 1Department of Biochemistry and
Molecular Biology, School of Life Sciences And Technology, Nanhua
University, Hengyang, Hunan, China; 2Department of Renal Transplantation,
The Second Affiliated Hospital, Nanhua University Hengyang, Hunan, China;
3Institute of Cardiovascular Research, Nanhua University Hengyang, Hunan,
China; 4Department of Laboratory Animal Science, School of Life Sciences
and Technology, Nanhua University Hengyang, Hunan, China

Nanhua University Hengyang Hunan China: 1 Department of Biochemistry
and Molecular Biology, School of Life Sciences and Technology; 2 Depart-
ment of Renal Transplantation, the Second Affiliated Hospital; 3 Institute
of Cardiovascular Research; 4 Department of Laboratory Animal Science,
School of Life Sciences and Technology.

Background: Inflammation, closely relating with obesity, is emerging as
an important risk factor to the pathophysiology process of atherosclerosis and
diabetes mellitus. Fat balance is critical in the aetiology of obesity. Lipoprotein
lipase (LPL) is of major importance in lipid metabolism. The aim of this study
was to investigate the long-term effects of the LPL activator, NO-1886, on
inflammation cytokines, adiposity and related diseases in miniature pigs fed a
high-fat/high-sucrose/high-cholesterol diet (HFSCD). Methods and

Results: Chinese Bama-miniature pigs were fed by a control diet or a
HFSCD with or without NO-1886 (1.0%) for 5 months. Plasma parameters
were measured monthly. The levels of inflammation-associated cytokines
were determined using the antibody arrays. The aortic fatty streak lesions
were quantified following lipid staining with Sudan IV. Feeding HFSCD to
miniature pigs markedly increased the expression of inflammatory cytokines.
Whereas supplementing NO-1886 into HFSCD decreased the expression of
inflammatory cytokines significantly, inhibited body weight gain and visceral
fat accumulation and protected against the development of atherosclerosis and
diabetes mellitus.

Conclusion: The novel compound NO-1886 may have a beneficial effect
on the most inflammation-associated cytokines, and this effect may account
for this drug’s role in improving atherosclerosis and diabetes mellitus.

Tu-P7:50 OVEREXPRESSION OF SOLUBLE PECAM-1 (CD31)
REGULATES THE T CELL COMPARTMENT AND
REDUCES ATHEROGENESIS IN APOLIPOPROTEIN E
KNOCKOUT MICE

E. Groyer1, A. Nicoletti1 , J. Khallou-Laschet1 , A.-T. Gaston1, O. Thaunat1,
S.K. Kaveri1, H. Stockinger2 , G. Caligiuri1 . 1Umrs 681 Inserm-Université
Pierre Marie Curie (Upmc Paris 6), Paris, France; 2Institute of Immunology,
University of Vienna, Vienna, Austria

Objectives: T cell activation contributes to atherogenesis. PECAM-1 (CD31)
homophilic binding may regulate T cell activation. In the present study, we
assessed the effect of circulating soluble CD31 overexpression on T cell
activation/regulation and atherogenesis.

Methods: Apolipoprotein E knockout (ApoE KO) mice (Female, n=22)
were subjected to plasmid transfer by muscle electroporation at 7 and 17
weeks of age. Plasmid encoded a soluble form of the extracellular portion of
CD31 (sCD31). Western blot analysis showed that sCD31 was still present in
the serum at the time of sacrifice. Blood, aortic root and spleen were collected
from the anesthetized mice at 28 weeks of age. Lesion size was analyzed
on oil red-o stained aortic root cryosections. The percentage of regulatory
T cells (Treg, CD4+/CD25hi/CD45RBLo) was evaluated by FACS on blood
leukocytes. Spleen cell proliferation in response to concanavalin A (ConA)
was assessed by 3[H]Thymidine incorporation.

Results: Atherosclerotic lesions were significantly reduced in sCD31
treated mice (26.1±0.7%; mean±SEM) as compared to controls (30.6±1.9%,
p=0.01). In parallel, the percentage of circulating Treg was increased
(11.7±0.4 vs 9.7±0.3%, p<0.05) while proliferative response of spleno-
cytes to ConA was reduced (107515±3149 vs 125226±11176 cpm, p<0.05).

Conclusions: Circulating soluble PECAM-1 overexpression reduced
atherogenesis possibly through a regulation of the T cell compartment.
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Funding: This study was supported by INSERM, UPMC Paris 6 and Fonda-
tion de France.

Tu-P7:51 TISSUE FACTOR AND PLATELET DERIVED GROWTH
FACTOR EXPRESSION IN CAROTID SMOOTH
MUSCLE CELLS OF DIABETIC RAT WITH
ENDOTHELIAL INJURY

X. Zhang1, J. Wang1, L. Zhang2, J. Shao2, W. Hu1. 1Department of
Pathophysiology, Medical School, Shandong University, Jinan, China;
2Department of Cardiology, Shandong Provincial Hospital, Jinan, China

Objective: To study tissue factor (TF) mRNA expression and protein and
mRNA expression of platelet derived growth factor (PDGF) and PDGF
receptors (PDGFR) in carotid vascular smooth muscle cells (VSMC) after
endothelial injury in diabetic rats.

Methods: Male Wistar rats were divided into two groups: diabetes mellitus
group (induced by streptozotocin) and euglycemic group. Steel wire was
inserted into the left carotid and come-and-go for three times to injure the
endothelium of both groups. The arteries were removed before injury and at
0h, 2h, 6h, 1d, 3d and 7d after injury respectively. TF mRNA was detected
by in situ hybridization method. mRNA and proteins of PDGF and PDGF
receptors were detected respectively by in situ hybridization method and
immunohistochemistry staining.

Results: Before injury, there was little TF mRNA expression in VSMC of
euglycemic rats, while increased TF mRNA expression in VSMC was detected
in diabetic rats. TF mRNA level in VSMC increased markedly in both groups
at 2h and return to near baseline level at 24h after injury. mRNA and protein
expression of PDGFA, B and PDGFR alpha in VSMC of diabetic rats were
similar to those of euglycemic ones, while marked increased expressions of
PDGFR beta mRNA and protein in VSMC were detected in diabetic rats
before and after injury.

Conclusion: TF mRNA and PDGFR beta mRNA and protein expres-
sion in VSMC is increased in diabetic rats compared to euglycemic ones
after endothelium denudation, which may lead to the artery restenosis after
interventional therapy in patients with diabetes mellitus.

Tu-P7:52 INVESTIGATION OF LATERAL PLATE MESODERM
CONTRIBUTION TO THE SMC POPULATION IN THE
DESCENDING MOUSE AORTA

P. Wasteson1,2, B.R. Johansson2,3, P. Lindahl1,2,4 . 1Wallenberg Laboratory,
Sahlgrenska University Hospital, Göteborg University, Gothenburg, Sweden;
2Department of Biomedicine, Division of Medical Biochemistry and Cell
Biology, Göteborg University, Gothenburg, Sweden; 3The Electron
Microscopy Unit, Göteborg University, Gothenburg, Sweden; 4Department of
Medicine, Göteborg University, Gothenburg, Sweden

Objective: The origin of smooth muscle cells in the mouse descending aorta
was investigated in vivo. Induction of smooth muscle differentiation has been
suggested to be confined to the ventral region of the developing aorta; SMC
would hereby later populate dorsal positions by migration. We have tested this
hypothesis in double-transgenic mice.

Methods: HoxB6Cre transgenic mice were crossed with Rosa26R reporter
mice. Cells of lateral plate mesoderm origin expressed the lacZ gene.

Results: At embryonic day 9.0-9.5, when smooth muscle cell induction
occurs, all cells in the ventral region of the aortic wall, and in the region
ventral to the aorta, expressed LacZ. At embryonic day 11.5, when the aorta
is invested by two or three layers of SMC, only a few LacZ expressing cells
were found in the SMC population, and these were confined to the ventral part
of the aorta.

Conclusions: We conclude that lateral plate mesoderm only has a minor
contribution to the SMC population in the descending aorta, and that migration
of SMC from the ventral region of the aorta to dorsal areas don’t appear.
Funding: Swedish Cancer Foundation, the Swedish Research Council, the
Lundberg Research Foundation, the International Association for Cancer
Research, European Comission grant: LYMPHANGIOGENOMICS, LSHG-
CT-2004-503573, and the Gothenburg Society of Medicine.

Tu-P7:53 KLF5 IS INVOLVED IN BOTH METABOLIC
REGULATION AND ATHEROSCLEROTIC LESION
FORMATION

Y. Oishi1, I. Manabe1, K. Tobe2, T. Kadowaki2, R. Nagai1. 1Department of
Cardiovascular Medicine, University of Tokyo, Tokyo, Japan; 2Department of
Metabolic Diseases, University of Tokyo, Tokyo, Japan

Recently we have shown that a zinc finger transcription factor KLF5 plays a
pivotal role in pathogenesis of cardiovascular diseases, such as atherosclero-
sis. Interestingly, KLF5+/- mice showed a severe deficiency in white adipose
tissue development, suggesting that it also has functions in metabolic tis-
sues. We investigated the roles played by KLF5 in adipose tissue and in
control of metabolism. First, we analyzed KLF5’s function in adipogenesis.
KLF5 was expressed during the early stages of adipocyte differentiation
of 3T3-L1 preadipocytes and its expression was followed by induction of
PPARgamma2. Using reporter analysis and chromatin immunoprecipitation
assay, we demonstrated that KLF5 promoter was directly controlled by
C/EBPbeta and C/EBPdelta. Once induced, KLF5 synergistically transacti-
vated the PPAR gamma2 promoter cooperatively with C/EBPbeta/delta, thus
mediating adipocyte differentiation programs. We then analyzed role of KLF5
in adult animals. KLF5+/- mice showed resistance to diet induced obesity
and was protected from insulin resistance, suggesting that KLF5+/- mice
is less susceptible to metabolic syndrome. The O2 consumption and UCP2
expression were elevated in skeletal muscle of KLF5+/- mice, indicating
enhanced energy expenditure, which partly explain their phenotypes. Our
results demonstrate that KLF5 is important for response to metabolic stress in
metabolic tissues, including adipose tissue and skeletal muscle. By regulating
stress responses in both metabolic tissues and cardiovascular system, KLF5
may play roles in pathogenesis and development of metabolic syndrome and
atherosclerosis.

Tu-P7:54 MODULATION OF LDL RECEPTOR AND
APOLIPOPROTEIN B EXPRESSION BY SELENIUM
STATUS DURING HYPERCHOLESTEROLEMIA

S. Dhingra, M.P. Bansal. Department of Biophysics, Panjab University,
Chandigarh, India

Objectives: The interaction between LDL and LDL receptor (LDL-R) has
a major role in determining plasma cholesterol levels and apolipoprotein B
(apoB) plays the central role in this ligand-receptor interaction. Abnormal-
ities in the metabolism of apoB containing lipoproteins are responsible for
the generation of hypercholesterolemia and increased risk of coronary heart
disease. Our recent data showed that selenium (Se) is involved in the lipid
metabolism. The present study was aimed to understand the effect of Se
deficiency (0.02ppm) and Se supplementation (1ppm) on LDL-R and apoB
expression in liver during hypercholesterolemia in SD male rats.

Methods: Animals were fed control and cholesterol supplemented diet
(2%) for 3 months. ApoB levels by ELISA and protein expression by western
blot were studied. Hepatic LDL-R activity (in vivo) and mRNA expression by
RT-PCR was monitored.

Results: In Se deficiency and on 2% cholesterol supplemented diet feed-
ing apoB levels increased and LDL-R expression decreased significantly.
On 1ppm Se supplementation apoB expression significantly decreased and
LDL-R expression increased after 3 months of diet feeding.

Conclusions: So the present study demonstrates that Se deficiency is
responsible for decreased LDL-R expression and up regulation of apoB
expression during experimental hypercholesterolemia. Selenium supplemen-
tation upto 1ppm leads to increased LDL-R expression and down regulation
of apoB expression. So these findings highlight the therapeutic potential of
selenium supplementation in lipid metabolism.
Funding: Department of Atomic Energy, BARC, Mumbai, India.

Tu-P7:55 THE STUDY OF THE EFFECT OF COPPER (CU) ON
THE PLASMA CHANGES OF CHOLESTEROL AND
TRIGLYCERIDE

P. Yaghmai1, Sh. Orian1, E. Azimi1, E. Amini2. 1Islamic Azad University,
Science and Research Center, Tehran, Iran; 2Shahid Beheshti University of
Medical Science, Tehran, Iran

Cardiovascular Diseases are one of the most major problems of the developed
and underdeveloped countries.The most important reason for appearance of
such diseases is atherosclerosis. High density lipoproteins of plasma seem
to be the most important factor.The studies have indicated that the trace
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elements such as copper (Cu) may have a preventive role in the progress
of atherosclerosis and the deficiency of Cu will result in hypercholes-
terolemia.

In this research, we have studied the effects of Cu on the amount of the
plasma lipids. For this purpose, we divided the six months old male wistar
rats into 5 groups: 3 experimental groups, 1 sham group and 1 control group.
We fed the experimental and the sham groups with the foods containing high
cholesterol level (2.5%, daily) for 4 weeks. At the end of this period, we fed
Cu to the experimental groups (as CuSo4) in 2 mg/kg, 5 mg/kg and 10 mg/kg.
The sham group received saline during this period instead of Cu. The rats
were weighed after 4 weeks of treatment, and their bloods were tested for
measuring the levels of the plasma lipids.

The results of this research showed that in the experimental groups in com-
pare with the sham group, Cu in 10 mg/kg dosage increases the plasma levels
of LDL, HDL, triglyceride and cholesterol. Cu in 5mg/kg dosage decreases
the plasma levels of LDL, cholesterol and triglyceride, and increases the
plasma level of HDL. Cu in 2mg/kg dosage increases the levels of cholesterol,
triglyceride and LDL, but the level of HDL decreases.

As a result, it is possible to find a suitable dosage of Cu in human being to
prevent hyperlipidemia.

Tu-P7:56 ATHEROGENESIS IN FEMALE LDLR-/- MICE:
S-NITROSO-N-ACETYLCYSTEINE (SNAC) EFFECTS

A.C.B.A. Wanschel, J.A.D. Garcia, L. Dos Santos, S.M. Shishido,
V.M. Caceres, M.H. Krieger. Universidade Estadual de Campinas,
Campinas, Brazil

Objectives: In present study we verify the role of the sexual dimor-
phism in LDLr-/- mice and the vasculoprotector effects of the S-nitroso-N-
acetylcysteine (SNAC) treatment in the initial phase of atherogenesis.

Methods and Results: Male and female mice 3 months age were eval-
uated under a 2 weeks in experimental groups following: C57Bl/6 wild
type (WT) chow diet; LDLr-/- control group (CT) chow diet; LDLr-/- hy-
percholesterolemic diet (HC); LDLr-/- hypercholesterolemic diet and SNAC
0.51 μmol/kg ip/daily (SNAC). Hypercholesterolemic female mice showed
an increase of 10% in blood pressure compared to the WT mice (126±2.9
mmHg vs110±2.3 mmHg respectively, n: 9). Female mice LDLr-/- on hy-
percholesterolemic diet developed lesion area in proximal aortic 50% smaller
than males mice (40 ± 4.3 vs 92.45 ± 3.7 μm2,n:9). However, female
total plasma cholesterol levels were higher than male (1676 ± 62.42 vs
684 ± 14 mg/dl, n:9). SNAC treatment promoted 50% of prevention in the
installation atherosclerosis in female and male (22 ± 5.5 vs 47 ± 1.5 μm2).
Only on female, SNAC treatment prevented the hypertension induced by the
hypercholesterolemic diet (126 ± 2.9 mmHg vs 111± 3.4 mmHg).

Conclusion: The present study disclosed, in early stages of plaque devel-
opment in LDLr -/- mice, particular cardiovascular sexual dimorphism and
showed that the damage on cardiovascular system was smaller on female than
male LDLr-/- mice. However, such changes were prevented by SNAC, which
may therefore constitute a novel strategy to halt early plaque progression.
Financial Support: FAPESP

Tu-P7:57 THE EFFECT OF MODERATE ALCOHOL
CONSUMPTION IN A RAT MODEL OF METABOLIC
SYNDROME

E. Jindrichova 1,2, M. Buresova1, L. Kazdova1 , J. Kovar1,2. 1Institute for
Clinical and Experimental Medicine, Prague, Czech Republic; 2Centre of
Cardiovascular Research, Prague, Czech Republic

Objectives: Moderate alcohol consumption has a protective effect on cardio-
vascular disease mainly due to its positive action on lipoproteins. It has also a
favourable effect on the insulin resistance, however, the exact mechanism is
not determined yet. Therefore, we examined the effect of alcohol consump-
tion in adult male hereditary hypertriglyceridemic (HHTG) rats (a model of
metabolic syndrome) and in random bred Wistar control rats.

Methods: The experimental groups (n=7-8) of both HHTG and Wistar
rats were fed chow and given 5% ethanol in drinking water for four weeks.
The control groups (n=8) were given plain water and chow. At the end of
experiment, lipids and insulin concentrations were determined in serum. The
lipoproteins were analysed by ultracentrifugation. A glucose tolerance test
(glucose load of 300mg/100g b.w. intragastrically) was performed. Triglyc-
eride (TG) concentrations were determined also in skeletal muscle (m.
gastrocnemius) and liver.

Results: The alcohol consumption had no effect on serum insulin and TG

concentrations and on TG in liver and skeletal muscle in Wistar rats. On the
other hand, in HHTG rats alcohol consumption increased insulin concentration
by 62% (p<0.01), VLDL-TG by 84% and TG concentration in muscle by
84% (p<0.05). The postload glycaemia was higher in HHTG than in Wistar
rats (7.1mmol/l vs 6.1mmol/l, respectively).

Conclusions: Our results indicate that moderate alcohol consumption
induces paradoxically more pronounced insulin resistance in HHTG rats. No
such effect can be observed in control Wistar rats.
Funding: This work was supported by Grant No NR7847-3 from IGA MH
CR.

Tu-P7:58 PASSIVE IMMUNIZATION WITH ANTI-LDL(-)
ANTIBODIES INHIBIT ATHEROSCLEROSIS IN
LDLR-/- MICE

D.M. Grosso1, A. Bonito2, M.H. Krieger2, D.S.P. Abdalla1. 1Faculty of
Pharmaceutical Sciences, University of São Paulo, São Paulo, Brazil;
2Institute of Biology, University of Campinas, Campinas, Brazil

Objective: To study the effect of passive immunization with antibodies reac-
tive to electronegative LDL on the development of atherosclerotic lesions in
LDL receptor-deficient (LDLR-/-) mice.

Methods: Young (3 months old) and old (8 months old) LDLR -/- mice
were fed 0.5% cholesterol-enriched chow for 2 weeks to induce atheroscle-
rosis. The young and old mice were treated with monoclonal or polyclonal
antibodies against electronegative LDL. One group received the Fab frag-
ments from the polyclonal antibody and the control group received only PBS.
Antibodies (100mg) were administered by intravenous route one week before
starting the hypercholesterolemic diet and then every week over an experi-
mental time of 21 days. Blood was collected from ocular plexus for analysis
of the cholesterol oxides, lipid hydroperoxides and immune complexes in
blood plasma. The atherosclerotic lesions were evaluated in the aortic valve
by analysing the slices stained with oil red/hematoxolin/light green with the
Image Propus software.

Results: The passive immunization with either monoclonal or polyclonal
antibodies against LDL (-) significantly reduced the atherosclerotic lesion
areas in young atherosclerosis-prone LDLR-/- mice. Protection in the old
mice was less intense. Furthermore, immunization with monoclonal antibody
reduced the levels of cholesterol oxides and lipid hydroperoxides in the liver
and blood plasma in comparison with controls.

Conclusion: Antibodies against electronegative LDL administered by
intravenous route may play a protective role in atherosclerosis.
Funding: Supported by FAPESP and CNPq

Tu-P7:59 RECOMBINEERING OF A BACTERIAL ARTIFICIAL
CHROMOSOME FOR GENERATION OF TRANSGENIC
MICE EXPRESSING MYC-TAGGED WILD TYPE OR
MUTANT (D374Y) HUMAN PCSK9

X.M. Sun1, E.R. Eden1, S.N. Waddington2, A.K. Soutar1. 1MRC Clinical
Sciences Centre, Hammersmith Hospital, Du Cane Road, London, United
Kingdom; 2Biomedical Sciences Division, Imperial College London, London,
United Kingdom

Objectives: Mutations in proprotein convertase subtilisin/kexin type 9
(PCSK9) cause autosomal dominant hypercholesterolemia, but their patho-
genesis remains obscure. To investigate the pathophysiology of PCSK9
mutations in vivo, we have modified a bacterial artificial chromosome (BAC)
containing human PCSK9 to generate transgenic mice expressing normal or
mutant (D374Y) human PCSK9 under physiological control, to represent the
genotype of affected patients.

Methods: Transgenes were constructed by PCR, site-directed mutagene-
sis, cloning and recombineering. Constructs were confirmed by sequencing,
restriction enzyme digestion and pulse-field gel electrophoresis. Transgenic
mice were generated by pronuclear microinjection of fertilized oocytes.

Results: The D374Y mutation was introduced into human PCSK9 cDNA
with a fused 3′-myc tag and a polyA tail. For homologous recombination,
sequences flanking exon 1 (5′ arm) and intron 1 (3′ arm) were amplified and
cloned to flank the cDNA. The BAC was first shortened to eliminate a second
gene. Myc-tagged wild type or D374Y PCSK9 cDNA were then introduced
into the BAC and antibiotic resistance genes removed by CRE-LOX recombi-
nation. Mice expressing the normal or mutant transgenes have been identified
from the first round of pronuclear microinjections.

Conclusions: A BAC construct expressing wild type or mutant human
PCSK9 has been successful constructed. Three founder mice have been

XIV International Symposium on Atherosclerosis, Rome, Italy, June 18–22, 2006



Tuesday, June 20, 2006: Poster Session
198 P7 Basic science (1st part)

generated, providing a potential model for hypercholesterolemia caused by
heterozygous mutations in PCSK9.
Funding: This work was funded by Medical Research Council & British
Heart Foundation, UK.

Tu-P7:60 PHYSIOLOGICAL INTAKES OF MYRISTIC AND
ALPHA-LINOLENIC ACIDS IN SN-2 INCREASE
LECITHIN CHOLESTEROL ACYLTRANSFERASE
ACTIVITY AND MEMBRANE FLUIDITY

H. Dabadie 1, N. Combe2, C. Motta3, E. Peuchant4 , F. Mendy5. 1Service de
Nutrition, Hopital Haut-Leveque, Pessac, France; 2Iterg, Bordeaux, France;
3Laboratoire de Biochimie, Faculte de Medecine, Rennes, France;
4Laboratoire de Biochimie, Hopital Saint-Andre, Bordeaux, France; 5Cniel,
Paris, France

While physiological intake of alpha-linolenic acid (ALA) represents 0.9% of
Total Energy (TE), little is known about myristic acid (MA). We evaluated
lecithin cholesterol acyltransferase (LCAT) activity and red blood cell (RBC)
membrane fluidity under physiological fatty acid (FA) intakes.

Twenty-nine male monks were enrolled in a one-year nutritional study
where two experimental diets were tested for 3 months each: - Diet 1: MA
1.2% + ALA 0.9%; - Diet 2: MA 1.8% + ALA 0.9%; a control Diet: MA 1.2%
+ ALA 0.4% was given 3 months before Diets 1 and 2. Intakes of other FA
were at recommended levels. Samples were obtained at completion of all four
diets. LCAT activity was assayed according to the method of Glomset. RBC
were labeled with 16-doxyl stearate 0.02M and the probe incorporated the
membrane. The relaxation-correlation time (Tc) of the probe was calculated
from spectra obtained with a spectrometer, Tc low value corresponding to a
high fluidity.

LCAT activity was increased 2-fold with diet 1 and 2.5-fold with diet
2 (24.2 and 33.3, respectively vs 13.2 nanomoles/h/ml) (p<0.0001). RBC
membrane fluidity was increased with both diets 1 and 2 (p<0.0001), but the
highest fluidity was obtained with diet 1 (p<0.0001). The older the subjects
were, the higher the fluidity. Diet 1 was associated with a decrease in total
cholesterol, LDL-C and triglycerides, whereas diet 2 was associated with an
increase in HDL-C but not in LDL-C.

Intakes of myristic (1.2%TE) and a-linolenic acids (0.9%TE) dramatically
improve the LCAT activity and the RBC membrane fluidity, mainly in older
subjects with a favorable lipid profile.

Tu-P7:61 HEME OXYGENASE-1 ALLEVIATES
ALDOSTERONE-INDUCED VASCULAR INJURY
THROUGH INHIBITION OF NAD(P)H OXIDASE/NFKB
PATHWAY

T. Morita, E. Terada, B. Saji, G. Yoshino. Toho University Omori Medical
Center, Tokyo, Japan

Heme oxygenase is a microsomal enzyme that catalyzes the degradation of
heme into biliverdin, which is subsequently reduced to bilirubin, free iron
and carbon monoxide (CO). Induction of heme oxygenase-1 (HO-1) has been
potentially associated with cellular protection, especially against oxidative
insults. In this study, using smooth muscle cell-directed HO-1 over-expression
mice (HO-1 Tg), we investigated the organ-protective effect of HO-1 against
aldosterone (ALD), which has been shown to play a critical role in the
cardiovascular injury. Twelve- week-treatment of ALD on a high-salt diet
with mice markedly increased expression of malondialdehyde and 8OHdG
as well as IL-6 and MCP-1, determined with immunohistchemistry, in aorta
of wild type mice (Wt), as compared with that of HO-1 Tg, indicating that
ALD/salt increased oxidative stress with inflammatory changes in vascular
wall in Wt. To examine whether ROS production is attributable to activation of
vascular NADPH oxidase, we performed Western analysis and immunohisto-
chemistry of aorta. Western analysis revealed that ALD/salt loading increased
protein amounts of p47phox and p22 phox in aorta of Wt, however, there
are no significant changes in protein expression of NADPH in HO-1 Tg.
Immunohistchemistry revealed that increased expression of p47phox and p22
phox localized in both endothelium and medial smooth muscle cells with
translocation of p65 to nuclei in aorta of Wt, but not in HO-1 Tg. Taken
together, these findings indicate that vascular HO-1 counteracts ALD-elicited
vascular injury through inhibition of NADPH oxidase /NF kappa B pathway
in vasculature.

Tu-P7:62 HEME OXYGENASE-1 DERIVED CARBON
MONOXIDE INHIBITS ATHEROSCLEROSIS

I. Pombo Gregoire, A.M. Correia, M.P. Soares. Instituto Gulbenkian de
Ciencia, Oeiras, Portugal

Objective: Heme oxygenase-1 (HO-1) is a stress responsive enzyme that
catabolyzes heme into carbon monoxide (CO), biliverdin and Fe. Expression
of HO-1 prevents the development of atherosclerotic lesions in a variety
of experimental conditions. We tested whether CO mediated the protective
effects of HO-1.

Methods: Apolipoprotein E deficient mice fed high cholesterol diet
(1.25%) (HCD) were continuously exposed or not to CO via inhalation (250
parts per million). Atherosclerotic lesions were quantified by aorta red oil O
staining and analyzed by histology. Expression of pro- and anti-inflammatory
genes was quantified by real time-PCR. Foam cell formation was assessed
ex-vivo by flow cytometry.

Results: Exposure to CO, starting before or simultaneously with HCD,
suppressed the development of atherosclerotic lesions by 31-49%, as com-
pared to air treated controls (p<0.026; n=24). This effect was also observed
when CO exposure was initiated one month after HCD initiation. CO did not
modulate the total concentration or distribution of plasma cholesterol nor did
it affect foam cell formation. CO inhibited the expression of vascular adhesion
molecule-1 and E-selectin but not intracellular adhesion molecule 1 in the
vessel wall, inhibiting macrophage recruitment and accumulation of tumor
necrosis factor-alpha. CO increased by 60% HO-1 expression in the vessel
wall, as compared to air treated controls.

Conclusions: CO acts in a therapeutic manner to prevent lipid-mediated
atherosclerosis. Presumably this effect occurs via up-regulation of HO-1,
suggesting that CO and HO-1 form a protective positive feed back loop that
arrests atherosclerosis progression.
Funding: Fundação para a Ciência e Tecnologia, Portugal, Phillip Morris
International

Tu-P7:63 VOLTAGE-SENSITIVE K+ CHANNELS MEDIATED THE
ENDOTHELIUM-INDEPENDENT RELAXATION OF
RAT RENAL ARTERY INDUCED BY RESVERATROL

L.J. Gojkovic Bukarica 1, Z. Sajic1, V. Kanjuh2, H. Heinle3. 1Institute of
Pharmacology, University Belgrade, Belgrade, Serbia - Montenegro;
2Serbian Academy of Sciences and Arts, Belgrade, Serbia - Montenegro;
3Institute of Physiology, University Tübingen, Tübingen, Germany

Objectives: Resveratrol, a stilbene polyphenol has recently been found to pro-
duce vasorelaxation in endothelium-dependent and endothelium-independent
manner. The aim of this study is to define the mechanism(s) of endothelium-
independent relaxation produced by resveratrol in the isolated rat renal artery
(RA).

Methods: RA rings were precontracted with phenylephrine. Endothelium
was removed mechanically by rubbing with a steel wire.

Results: Resveratrol produced a concentration-dependent relaxation of RA
rings without endothelium (EC50 = 15 microM). To analyze the contribution
of different types of K+ channels in resveratrol-induced relaxation in the
RA, various K+ channel blockers were used. The relaxation of RA was
not blocked by glibenclamide, a selective ATP-sensitive K+ channel blocker,
and tetraethylammonium, a non selective blocker of calcium-dependent
K+ channels. 4-aminopyridine, charibdotoxin, and margatoxin, inhibitors of
voltage-dependent K+ (KV) channels, antagonized resveratrol-induced relax-
ation of RA. In a K+-rich solution the high concentration of resveratrol (0.1
mM) induced a complete relaxation.

Conclusions: It is likely, that smooth muscle KV channels are involved
in relaxation of RA produced by resveratrol. Its ability to completely re-
lax the RA precontracted with K+-rich solution suggests that potassium
channel-independent mechanism(s) also take a part in resveratrol vasorelaxant
effect.
Funding: The study is supported by a Scientific Research Grant from Ministry
of Science Serbia.
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Tu-P7:64 MECHANISM OF PATHOLOGICAL ANGIOGENESIS
IN MOUSE NZO AND NZO/SJL MODELS RESEMBLE
THE HUMAN METABOLIC SYNDROME X

A. Polus1, U. Razny1, L. Wator1, J. Stachura2 , G. Dyduch2, H.G. Joost3,
A. Dembinska-Kiec1 . 1Department of Clinical Biochemistry Collegium
Medicum, Jagiellonian University, Cracow, Poland; 2Department of
Pathomorphology, Collegium Medicum, Jagiellonian University, Cracow,
Poland; 3German Institute of Human Nutrition, Potsdam-Rehbrucke,
Germany

Obesity, insulin intolerance, hypertension, dyslipidemia and hyperleptinemia
are the main clinical symptoms of metabolic syndrome leading to micro and
macrovascular injury, atherosclerosis, diabetes and pathological angiogenesis.

Aim of the study was to define the possible link between metabolic
syndrome biochemical parameters and angiogenesis.

Two mice models with some parameters of human metabolic syndrome X
were used NZO and NZO/SJL (kindly obtained from G. Joost Potsdam). Mice
were fed with standard and high fat diet for seven weeks. During that time they
were weighted and biochemical parameters in serum (glucose, triglycerides
and cholesterol also leptin and adiponectin) were measured. During last week
of feeding animals were injected subcutaneously with matrigel plugs. After six
days matrigel plugs were excised and immunohistochemistry using anti-CD31
antibody was performed.

Animals fed high fat diet elevated body weight. High fat diet significantly
increased concentration of glucose, cholesterol and leptin in serum. In the
contrast, serum triglicerides did not differ significantly. Some tendency to
decrease adiponectin concentration in serum was observed. Immunohisto-
chemical analysis of angiogenesis parameters in matrigel sections has shown
tendency to rise number vessels with and without lumen or CD31 positive
cells by high fat diet.

High fat diet mice elevated body weight and parameters characteristic
for human metabolic syndrome in blood serum, and tended to activate
angiogenesis
Funding: Supported by Grant No PBZ-MIN-005/P04/2002/5.

Tu-P7:65 EFFECT OF HYPERLEPTINEMIA ON ALCOHOL -
INDUCED OXIDATIVE STRESS IN SWISS MICE

V. Balasubramaniyan, N. Nalini. Department of Biochemistry, Annamalai
University, Chidambaram., Tamilnadu, India

Objective: Chronic hyperleptinemia induces arterial hypertension in exper-
imental animals and may contribute to the development of hypertension in
obese humans; however, the mechanism of hypertensive effect of leptin is
not completely elucidated. We investigated the effect of hyperleptinemia on
alcohol fed mice.

Methods: Adult male Swiss mice of body weight 25-28 g was used for
the study. Group 1 were control animals, group 2 animals received exogenous
mouse recombinant leptin (230 mg/kg body weight i.p) every alternate day,
group 3 were alcohol fed mice (6.32g kg-1 body weight) and group 4 alcohol
fed mice that received leptin (230 mg/kg body weight i.p) every alternate day.
The experiment was terminated after giving leptin injections for 15 days. Total
body weight, blood pressure, lipid peroxidation, enzymic and non-enzymic
antioxidants were analyzed.

Results: Exogenous leptin administration, significantly (p<0.05) decreased
the food and water intake and body weight during the experimental period,
both in the leptin (group 2) and alcohol treated (group 3) animals. Increased
levels of lipid peroxidation (TBARS, CD) and lowered levels of enzymic
(SOD, CAT and GPx) antioxidants, and non-enzymic (vitamin E, C and
GSH) antioxidants in the liver, heart and kidney of alcoholic animals were
significantly (p<0.05) augmented on leptin administration. In addition, leptin
treatment significantly increased the plasma leptin, systolic blood pressure
and decreased the levels of creatinine and sodium in the control and alcohol
treated animals.

Conclusions: Administration of recombinant mouse leptin to alcohol fed
animals reduced the body weight and increases the level of systemic and
internal oxidative stress and decreases renal sodium excretion. These effects
may contribute to the development of leptin-induced hypertension in alcohol
fed experimental models as well as in hyperleptinemic obese individuals.

Tu-P7:66 ANGIOGENESIS IN ENOS-/- MICE USED AS MODEL
OF HUMAN METABOLIC SYNDROME

L. Wator1, U. Razny1, A. Polus1, J. Stachura2, G. Dyduch2,
A. Dembinska-Kiec 1. 1Department Clinical Biochemistry Collegium
Medicum, Jagiellonian University, Cracow, Poland; 2Department of
Pathomorphology, Collegium Medicum, Jagiellonian University, Cracow,
Poland

eNOS-/- mice exhibit some parameters of human metabolic syndrome X
(insulin resistance, hypertension and high levels fatty acids, however without
obesity). Additionally defective in eNOS-/- mice demonstrate elevated blood
pressure and reduction in the heart rate and impaired angiogenesis.

Aim of the study was to investigate the effects of high fat diet on angio-
genesis in eNOS-/- mice used as model of some symptoms of the human
metabolic syndromes such as insulin resistance and the high level of fatty
acids in blood.

Control and eNOS-/- mice were fed with standard and high fat diet for
seven weeks. For the angiogenic assessment animals were injected subcuta-
neously with matrigel plugs. After six days, matrigel plugs were excised and
immunohistochemistry was performed.

High fat diet did not effect weight of mice. Animals fed with high fat diet
demonstrated elevated serum levels of cholesterol and glucoses, decreased
triglyceride, leptin and adiponectin levels. In control animals fed with high
fat diet the rate of angiogenesis was significantly higher then in the same
strain animals fed with standard diet. In eNOS-/- model 50% of mice did
not respond to bFGF stimulation which may confirms critical roll of nitric
oxide for neovascularisation, however significant difference between eNOS-/-
and control mice angiogenesis were found for vessels with lumen and CD31
positive endothelial cells.

Above results suggest the direct effect of the lipids, glucose, leptin and
adiponectin effect on the endothelial angiogenic response.
Funding: Supported by Grant No PBZ-MIN-005/P04/2002/5.

Tu-P7:67 THE ROLE OF THROMBOMODULIN IN THE
NEOINTIMA FORMATION IN MOUSE CAROTID
LIGATION MODEL

Y.H. Li, S.L. Liu, G.Y. Shi, G.H. Tseng, P.Y. Liu, H.L. Wu. National Cheng
Kung University, Tainan, Taiwan

Objective: Recent studies showed that thrombomodulin (TM) has direct
effect on cellular proliferation, adhesion and inflammation.We investigated
the role of TM in vascular remodeling and neointima formation in a mouse
carotid ligation model. Methods and Results: TM expression was examined by
immunohistochemistry in ligated mouse carotid artery. The intensity of TM
expression was semiquantitatively evaluated by scoring as: grade 0, negative
stain; grade 1, weak stain; grade 2, moderate stain and grade 3, strongly
positive stain. TM expression on endothelium was progressively decreased in
ligated carotid arteries (TM staining score, before vs 7 or 14 or 28 days after
ligation, 2.91±0.10 vs 1.67±0.11 or 1.01±0.45 or 0.66±0.08, all p<0.05).
TM appeared in the media after carotid ligation (before vs 14 or 28 days after
ligation, 0 vs 2.01±0.39 or 2.22±0.09, all p<0.05). There was large amount
TM expression in the neointima at 28 days (before vs 28 days after ligation,
0 vs 2.51±0.06, p<0.05). Quantitative RT-PCR showed that TM mRNA
in the arterial wall was significantly decreased about 41% at 7 days after
carotid ligation, and progressively increased at 14 and 28 days. Recombinant
TM (n=7) and saline (n=6) was given intravenously immediately before and
after carotid ligation. The TM-treated arteries had significantly less arterial
dilatation (30279±12605 vs 73789±15073 μm2, p<0.05) in response to less
neointima formation (14179±6538 vs 42227±8754 μm2, p<0.05) at 28 days
after ligation. The neointima/media ratio was decreased in TM-treated arteries
(0.89±0.21 vs 1.80±0.16, p<0.05).

Conclusions: TM expression increased in the media and neointima in
association with the reduced endothelial TM after carotid ligation. Early TM
treatment in mice receiving carotid ligation decreases the severity of neointima
formation.
Funding: Program for Promoting Academic Excellence of Universities 91-B-
FA09-2-4.
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Tu-P7:68 MECHANISMS OF PATHOLOGICAL ANGIOGENESIS
IN THE RXR f Ñ-/- MICE METABOLIC SYNDROM X
MODEL

U. Razny1, L. Wator1, A. Polus1, J. Stachura2 , G. Dyduch2, Y.U. Wan3.
1Department of Clinical Biochemistry Collegium Medicum, Jagiellonian
University, Cracow, Poland; 2Department of Pathomorphology, Collegium
Medicum, Jagiellonian University, Cracow, Poland; 3Department of
Pathology, Harbor-University of California, Los Angeles, USA

Mice with RXR-alpha knockout in hepatocytes are model presenting some
features of metabolic syndrome. They develop obesity but they are nor-
moglicemic. Under high fat diet RXR-/- mice develop metabolic syndrome
symptoms like: obesity, hypercholesterolemia and hyperleptinemia.

Aim of the study was to define the possible link between metabolic
syndrome biochemical parameters and angiogenesis.

Mice RXR-alpha-/- and the control mice were fed with standard and high
fat diet for seven weeks. During that time they were weighted and blood was
taken for measuring: glucose, triglicerydes, cholesterol, leptin and adiponectin.
During last week mice were injected subcutaneously with two matrigel plugs
containing bFGF. After six days matrigel plugs were excised and immuno-
histochemistry was performed in matrigel plugs and results were shown as
number of vessels with and without lumen, and number of penetrating plug
endothelial cells.

High fat diet resulted in the elevation of cholesterol, glucose and leptin
level in RXR-alpha ko mice, but it had no statistically significant effect on
body weight, trigliceryde and adiponectin level. Immunohistochemical analy-
sis have shown that RXR-alpha knockout mice present tendency for decreased
angiogenic and endothelial cell chemotactic activity under high-fat diet.

The high-fat diet induced symptoms of metabolic syndrome: hyperglicemia,
hypercholesterolemia and hyperleptinemia in RXR alpha ko mice result in the
tendency to decrease of proangiogenic activity of endothelial cells.
Funding: Supported by Grant No PBZ-MIN-005/P04/2002/5.

Tu-P7:69 HAEMODYNAMIC STRESSES AND WALL
STRUCTURE CAN ACCOUNT FOR THE PATTERN OF
LIPID DEPOSITION AROUND AORTIC BRANCHES IN
MICE

A.R. Bond, P.D. Weinberg. Imperial College London, London, United
Kingdom

Objective: Lesions surround the origins of intercostal arteries in the aortas
of immature and mature LDL receptor/apo E double-knockout mice, and also
develop in a chevron-shaped region upstream of the ostia. This pattern and its
age invariance contrast with patterns in people and rabbits. We examined en-
dothelial nuclear elongation, indicative of wall shear stress, and wall structure
to determine whether haemodynamic and/or structural features can explain the
murine pattern.

Methods: 100 pressure-fixed branch ostia from immature or mature wild-
type mice were studied. Endothelial nuclei were stained with propidium iodide
and imaged by confocal microscopy. Length:width ratios were measured with
image analysis software. Wall structure was determined from confocal images
of tissue autofluorescence.

Results: A triangular intimal cushion surrounded the upstream margin of
most ostia, with its apex upstream. Nuclear length:width ratios were approxi-
mately constant around the branch except over this cushion, where they were
significantly less elongated (ANOVA, P<0.05). There was no effect of age on
the pattern of elongation.

Conclusions: The relatively uniform and age-invariant pattern of wall shear
stress around the branch, assessed from endothelial nuclear shape, differs from
that observed in rabbits and may account for the relatively uniform and
age-invariant pattern of lesions seen in mice. The triangular intimal cushion
observed upstream of ostia, covered by cells with less elongated nuclei,
plausibly explains the development of chevron-shaped lesions in this region.
Funding: BHF

Tu-P7:70 ARSENIC EXPOSURE EXACERBATE
ATHEROSCLEROSIS IN APOE-NULL MICE

S. Srivastava, S.E. D’Souza, J.C. States. Institute of Molecular Cardiology,
Departments of Physiology, Pharmacology And Toxicology, University of
Louisville, Louisville, Ky, USA

Chronic arsenic ingestion causes inflammation and peripheral vascular disease
in humans. In the present study we examined the effect of arsenic exposure

on inflammation, vasomotor responses and atherogenesis in apoE-null mice.
Three weeks old mice were either maintained on tap water (n=10) or fed
with water containing 85 mg/L sodium arsenite (n=10). At ten weeks of
age, the mice were sacrificed and lipids and markers of inflammation were
measured in the plasma, vasomotor function was measured in the abdominal
aorta and atherosclerotic lesions were examined in the aortic arch and the
aortic valves. Plasma cholesterol and phospholipids were unchanged in arsenic
fed mice (n=10), however plasma triglycerides were decreased by (30-40%)
as compared to the water fed controls (n=10). Markers of inflammation
(TNF-alpha, IL-1beta, MCP-1 and VEGF) were increased by 20-35% in
arsenic fed mice. Vessel contraction either cumulative doses (10−9–10−5 M)
of phenylephrine or with buffer containing 80 mM KCl was unaltered by
arsenic exposure. However, there was a significant decrease (P< 0.05) in
the relaxation of the arsenic exposed vessels induced with cumulative doses
(10−9–10−5 M) of acetylcholine following maximal contraction with 10-5M
phenylephrine. Arsenic fed mice also showed a > two fold increase in the
fatty streak formation both in the aortic arch and the aortic roots. Enhanced
lipid accumulation was also observed throughout the aortic tree in the arsenic
exposed mice at 16 weeks of age (n=7) as compared to controls (n=9). Immuno
histochemical analysis showed a significantly higher macrophage content in
aortic valves in these mice. Collectively, our data suggest that even brief
arsenic exposure can enhance inflammation and accelerate atherosclerosis in
apo E-null mice.

Tu-P7:71 IDENTIFICATION OF MACROPHAGE ARGINASE I AS
A NEW CANDIDATE GENE OF ATHEROSCLEROSIS
RESISTANCE

R. Burkhardt, D. Teupser, I. Haffner, J. Wilde, W. Wilfert, J. Thiery. Institute
of Laboratory Medicine, Clinical Chemistry and Molecular Diagnostics,
University Hospital Leipzig, Leipzig, Germany

Our laboratory has previously identified arginase I (ArgI) as a differentially
expressed gene in macrophages of rabbits with genetically determined low
(LAR) and high (HAR) atherosclerotic response. ArgI mRNA expression was
2.4-fold higher in macrophages from LAR- compared to HAR-rabbits and
correlated with a 1.7-fold higher arginase enzyme activity. The aim of the
present study was to investigate the causes of the ArgI expression-difference
and to create transgenic mice overexpressing human ArgI.

We identified a size-variant of ArgI mRNA due to a 413 bp C-repeat
insertion in the 3’ untranslated region. The shorter transcript variant was
predominantly expressed in LAR rabbits and associated with significantly
higher ArgI mRNA expression levels. Transfection experiments indicated a
decreased mRNA stability of the long ArgI variant.

To study the role of macrophage ArgI in atherogenesis we generated three
transgenic mouse strains. In bone marrow of these mice, expression of the
human ArgI transgene was 100-fold higher than mouse ArgI expression.
Transgenic mice were subsequently crossed onto the LDL-receptor deficient
background to test the effect of the transgene on atherosclerotic lesion
formation. Atheroslerotic lesion areas are currently being assessed.

We hypothesize that increased expression of ArgI in macrophages may
contribute to atherosclerosis resistance of LAR rabbits, possibly by conferring
anti-inflammatory effects in the vessel wall. Investigations in transgenic mice
developed in this study may provide conclusive evidence about this hypothesis.
Funding: Grant DFG Th 374 2/3

Tu-P7:72 ATHEROSCLEROSIS BEFORE AND AFTER
TRANSFORMATION OF FATTY STREAKS INTO
PLAQUES - IMPLICATIONS FOR DISEASE
EXPANSION AND GENE EXPRESSION

A. Kovacs1, J. Skogsberg1, R. Nilsson2, M. Köhler1, J. Lundström1,
I. Kurtsdotter1 , B. Brinne2, A. Hamsten1, J. Tegnér2, J. Björkegren1 .
1Atherosclerosis Research Unit, King Gustaf V Research Institute, Karolinska
Insitutet, Stockholm, Sweden; 2Computational Biology, Department of
Physics and Measurement Technology, Linkoping University, Linköping,
Sweden

Objectives: To examine atherosclerosis lesion development, adjacent his-
tological changes and acute lowering of plasma cholesterol in relation to
atherosclerosis gene expression in mice with human-like hypercholesterolemia
and a genetic switch to turn off hepatic lipoprotein synthesis

Methods: Saline and polyinosinic-polycytidylic ribonucleic acid treated
Ldlr-/- Apob100/100 Mttpflox/flox Mx1-Cre mouse was used for the study.
Lesion characteristics and gene expression profiles were determined at 10-
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weeks intervals until the age of 60 weeks before and after an acute lowering
of plasma cholesterol. Gene expression was determined using GeneChips
MG-430 2.0 from Affymetrix.

Results: The progression of lesion area was not linear but commenced
slowly, expanded rapidly between 30 to 40 weeks, and plateaued thereafter.
The rapid expansion followed the transformation of fatty streaks into plaques.
Out of a total of 668 genes that were differently expressed, only ∼21%
represented genes previously associated to atherosclerosis. A number of
gene clusters, cellular processes and individual genes previously unrelated to
atherosclerosis progression or responses to lowering of plasma cholesterol
were identified.

Conclusions: The transformation of fatty streaks into plaques is a key
event in atherosclerosis progression and a genetic switch to lower plasma
cholesterol in mice is useful to identify putative cholesterol-responsive gene
targets that may be interesting for future strategies to treat atherosclerosis.

Tu-P7:73 FUNCTIONAL AND STRUCTURAL CARDIAC
RESPONSES TO SPIRONOLACTONE IN UREMIC RATS

L. Michea1, S. Kunstmann1,2, A. Urzua1, A. Villagran1 , P. Venegas2,
E. Marusic1. 1University Los Andes, Santiago, Chile; 2Clinica Las Condes,
Santiago, Chile

Recent evidence implicates aldosterone as a pathogenic factor in progressive
cardiovascular disease in uremic patients.

Objectives: To investigate aldosterone receptor-dependent cardiac changes
in experimental uremia.

Methods: Rats were rendered uremic by 5/6 nephrectomy (NPX) or sham
operated (SHAM). Half of NPX rats received spironolactone (Spi). After
six weeks, arterial blood pressure (BP) and ecocardiographic (Eco) indexes
were measured. Biochemical studies were conducted in plasma samples. Total
RNA from left ventricle (LV) was used to measure mRNAs of 11bHSD2,
mineralocorticoid receptor (MR), activin and atrial natriuretic peptide (ANP)
by RT-real time PCR.

Results: NPX rats developed proteinuria and high plasma creatinine.
Plasma aldosterone and corticosterone were similar in all groups. NPX
induced hypertension (P<0.05). Spi did not normalize BP (NS). Transtho-
racic Eco demonstrated increased LV posterior wall thickness in NPX group
(P<0.001) that was prevented by Spi (P<0.05 NPX vs. NPXspi). Spi sig-
nificantly decreased aortic diameter in NPX rats (P<0.05 NPX vs. NPXspi).
LV heart weight/body weight ratio was higher in NPX than SHAM rats. Spi
significantly reduced ventricular hypertrophy in NPXspi rats (P<0.01 vs NPX
alone). Morphomety demonstrated increased cardiomyocyte sectional area in
NPX hearts, which was prevented by Spi (P<0.05). ANP mRNA abundance
increased in NPX (298% of control levels; P<0.05) and it was normalized by
Spi. MR, 11bHSD2 and activin mRNAs abundance did not change after NPX.

Conclusions: These observations indicate vascular and heart protective
effects of spironolactone in uremia.

Tu-P7:74 HYPERCHOLESTEROLEMIA AND ATORVASTATIN
TREATMENT AFFECT ENDOTHELIAL EXPRESSION
OF ENDOGLIN IN MICE

P. Nachtigal 1, N. Pospisilova1 , G. Jamborova1, K. Pospechova1,
D. Solichova2 , C. Andrys3, P. Zdansky2, V. Semecky1. 1Department of
Biological and Medical Sciences, Faculty of Pharmacy, Charles University,
Hradec Kralove, Czech Republic; 2Department of Metabolic Care and
Gerontology, Medical School and Teaching Hospital, Charles University,
Hradec Kralove, Czech Republic; 3Department of Clinical Immunology and
Allergology, Faculty of Medicine, Charles University, Hradec Kralove, Czech
Republic

Objectives: Quantify endothelial expression of endoglin in hypercholes-
terolemia as well as after atorvastatin treatment in mice.

Methods: Male C57BL/6J mice were fed with chow diet or an atherogenic
diet for 12 weeks. In two atorvastatin (provided by Havranek, ZENTIVA)
treated groups, C57BL/6J mice were fed with the same diet as described
above except atorvastatin was added to the diet for the last 8 weeks before
euthanasia. Male apoE-/- mice were fed with the chow diet for either 4 weeks
or for 12 weeks respectively. In two atorvastatin treated groups, atorvastatin
was added for the last 4 weeks or for the last 8 weeks respectively, before
euthanasia.

Results: Administration of atorvastatin did not affect lipid parameters in
C57BL/6J mice and apoE-/- (after 4 weeks of treatment) fed with chow diet.
On the contrary, atorvastatin decreased lipid parameters in C57BL/6J mice on

atherogenic diet, but increased lipid parameters in apoE-/- mice after 8 weeks
of treatment.

Stereological analysis of the immunohistochemical staining revealed that
atorvastatin significantly decreased endothelial expression of endoglin in
C57BL/6J mice fed with atherogenic diet and in apoE-/- mice (after 4
weeks of treatment) on chow diet. On the contrary, 8 weeks treatment with
atorvastatin resulted in an increase of endoglin expression in apoE-/- mice.

Conclusions: This study demonstrates that the endothelial expression of
endoglin is strongly regulated by hypercholesterolemia and by both hypolipi-
demic and pleiotropic effects of atorvastatin in mice.
Funding: This work was supported by ZENTIVA and Charles University
Grant Agency Grant No. 101/2005C.

Tu-P7:75 CHRONIC GUANYLYL CYCLASE ACTIVATION
REDUCES PLATELET ACTIVATION IN DIABETIC
RATS

U. Flierl, J. Bauersachs, A. Schäfer. Department of Internal Medicine,
University of Würzburg, Würzburg, Germany

Background: Diabetes is associated with increased platelet activation con-
tributing to the enhanced risk for atherothrombosis and thromboembolism.
Under physiological conditions, endothelium-derived nitric oxide (NO) in-
hibits platelet activation by stimulating platelet guanylyl cyclase and cGMP.
NO bioavailability and platelet sensitivity towards NO is significantly de-
creased in diabetes. We investigated whether chronic treatment of diabetic rats
with the guanylyl cyclase activator HMR1766 would inhibit in vivo platelet
activation.

Methods and Results: Diabetes was induced in male Wistar rats by intra-
venous injection of streptozotocin. Treatment with HMR1766 (20 mg/kg/d) or
placebo was started at day 14 and continued for another 2 weeks. Chronic treat-
ment of diabetic rats with the guanylyl cyclase activator resulted in enhanced
phosphorylation of platelet vasodilator-stimulated phosphoprotein (VASP), in-
dicating enhanced signal transduction through the endogenous platelet inhibit-
ing NO/cGMP/VASP pathway. Chronic treatment with HMR1766 reduced
fibrinogen-binding on activated glycoprotein IIb/IIIa, surface-expression of
P-selectin, in vivo platelet-leukocyte aggregation and platelet-derived mi-
croparticles. Chronic treatment with HMR1766 reduced surface-expression of
P-selectin and platelet microparticle formation following in vitro stimulation
with ADP.

Conclusion: Activation of guanylyl cyclase by HMR1766 reduces platelet
activation in diabetes and might be a promising option for future pharmaceu-
tical treatment/prevention of cardiovascular complications in diabetes.

Tu-P7:76 EFFECT OF GENOTYPE AND DIET ON CAROTID
LESIONS INDUCED BY PERIVASCULAR COLLAR
PLACEMENT IN APOE-/- AND WILD-TYPE MICE

F. Silva, M. Uzzo, I. Eberini, A. Corsini, R. Baetta. Department of
Pharmacological Sciences, University of Milan, Milan, Italy

In recent years, mice have become an important animal model for the study
of atherosclerosis due to the availability of genetically modified susceptible
strains. Aim of the present study was to evaluate the effect of genotype
and diet on size and composition of carotid lesions induced by perivascular
collar placement. Male C57BL/6 mice with apoE-/- (n=60) or wild-type
(WT) (n=60) genotypes were fed either western-type or standard diet starting
4 weeks before collar placement. After injury, mice were maintained on
their dietetic regimens for 6 or 12 weeks and then sacrificed. In all groups,
collared carotids showed neointima formation, lumen loss, and increased total
vessel area as compared to contralateral sham-operated carotids, indicating
induction of arterial remodeling. Morphometric changes were time-dependent
and comparable in both genotypes, independent of diet, indicating that collar
manipulation is the main determinant of lesion anatomy. Intimal lesions of
apoE-/- mice, compared with WT, had a significant increase in the percentage
of lipid content (p<0,0001) and a decrease of alpha-smooth muscle positive
cells (p<0,01).

The present results showed that perivascular collar placement induce sig-
nificant neointima formation in both apoE-/- and WT genotypes, independent
of diet, with only plaque composition influenced by genotype. The collar
approach could be therefore an useful experimental model of atherosclerosis
applicable to mice with different genetic backgrounds, even in absence of
dislipidemia.
Funding: Grant from the Italian Ministry of University and Scientific Research
and University of Milan (FIRB 2001 RBNE01BNFK).
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Tu-P7:77 ENDURANCE TRAINING REDUCES DISEASE RISK
FACTORS IN RATS ARTIFICIALLY SELECTED FOR
LOW AEROBIC CAPACITY

P.M. Haram1, S.J. Lee3, Q.Y. Al-Share3, M.O. Bendheim1, S. Pierre3,
O.J. Kemi2, H. Waldum1, I. Bakke1, M.F. McInerey4, L.G. Koch5.
1Department of Circulation and Medical Imaging, Norwegian University of
Science and Technology, Trondheim, Norway; 2Institute of Biomedical And
Life Sciences, University of Glasgow, Glasgow, United Kingdom;
3Department of Pharmacology, Cardiovascular Biology and Metabolic
Diseases, The Medical University of Ohio At Toledo, Toledo, USA;
4Department of Medicinal And Biological Chemistry, The University of
Toledo, Toledo, USA; 5Department of Physical Medicine and Rehabilitation,
University of Michigan, Ann Arbor, MI, USA

Objective: Low capacity runners (LCR) and high capacity runners (HCR)
are contrasting strains of rats generated by artificial selection for inborn
aerobic treadmill running capacity. These strains also contrast for risks of
complex diseases favouring endothelial dysfunction and the development of
atherosclerosis.

Methods: Using generation 11 rats we tested if eight weeks of aero-
bic endurance training would alter endothelial dysfunction and the disease
profiles.

Results: LCR responded to training with increase in maximal oxygen
consumption and amelioration of endothelial dysfunction in concert with
decrease in numerous markers of disease. Although the HCR also reduced
some disease factors, only the LCR showed exercise mediated reduction for
risks associated with high blood pressure glucose challenge, increased body
mass, visceral adiposity, and reduced insulin receptor signalling in liver and
fat

Conclusion: This current information indicates that this model of in-
trinsic inherited disease risks and subsequent modification by increased
aerobic capacity can provide novel knowledge concerning the developent of
atherosclerosis in complex disease
Funding: NIH (DK54254, DK57497, HL64270, RR17718). The American
Diabetes Association, The United States Department of Agriculture (USDA
2005-38903-02315). The Norwegian Council on Cardiovascular Diseases,
Funds for Cardiovascular and Medical Research at St.Olavs Hospital, Norway.

Tu-P7:78 EXPERIMENTAL ATHEROSCLEROSIS AND THE
EFFECTS OF HYPERBARIC OXYGEN TREATMENT

T. Jovanovic1,2 , P. Brkic1, A. Mitrovic2 , D. Popovic1. 1Institute of
Physiology, School of Medicine, Belgrade, Serbia-Montenegro; 2CHM -
Institute for Hyperbaric Medicine, Belgrade, Serbia-Montenegro

The rabbits have tendency to rapidly develop severe hypercholesterolemia
leading to premature atherosclerosis in response to dietary manipulation, so
they are very suitable for this sort of study.

In this study we have tried to establish the effect of hyperbaric oxygen
(HBO) treatment, extent of diet induced accumulation of lipid oxidation
products in rabbit plasma and the on the extent of progression and regression
of atherosclerotic lesions in the rabbit aorta.

We have used 21 animals in the study. They were all fed with the athero-
genic diet during 10 weeks. 7 animals, selected at random, were euthanized to
provided baseline values. The remaining animals were randomly divided into
group A n =7 and group B = 7 and switched to the regular chow diet. Group
A was submitted to HBO treatment and group B received no treatment. The
regression period lasted 10 weeks.

HBO treatment had little or no effect on induced sever hypercholes-
terolemia. But significant reduction in the accumulation of cholesterol in the
aortic segments, was noticed on the preparations taken from the animals
from the group A compared to the similar preparations from the group B. In
spite the fact that HBO treatment did not have effect on the rate of plasma
cholesterol decline, it significantly accelerated aortic lesion regression, as it
has been shown on the histology tissue preparation.

On the basis of these result we can assume that repeated (even rela-
tively short), exposure to HBO induces an antioxidant defense mechanism
(or mechanisms), that is (are) responsible for retarding the development of
atherosclerotic lesions.

Tu-P7:79 ADVENTITIAL ACCUMULATION OF
INFLAMMATORY CELLS INDUCES THE FORMATION
AND EXTENDING OF ATHEROSCLEROTIC LESIONS
IN APOLIPOPROTEIN E GENE KNOCKOUT MICE

J. Wang1, R. Ma2, F. Xu1, L. Li1, R. Chen1, W. Hu1. 1Department of
Pathophysiology, School of Medicine,Shandong University, Jinan,Shandong,
China; 2Qi Lu Hospital, Shandong University, Jinan,Shandong, China

Objectives: To investigate the relationship between atherosclerotic lesions
in coronary artery(CA) and accumulation of inflammatory cells at local
adventitia in apolipoprotein E gene knockout(apoE-/-) mice.

Methods: Observe the serial paraffin sections of aortic foot and heart of
chow-fed apoE-/- mice of 60 weeks,stained by modified Movats pentachrome
staining,HE(hematoxylin-eosin) staining.Immunohistochemistry and trans-
mission electron microscopy were used respectively to identify the types of
inflammatory cells infiltrated in adventitia of aortic orifice and coronary artery.

Results: There was always inflammatory cell accumulation in the ad-
ventitia of coronary arteries with extending lesions from aortic orifice to
CA trunks.Inflammatory cells were observed in the adventitia surrounding
CA with lesions.The adventitial inflammation went ahead of the extending
lesions.No extending lesions were found in the CA trunks without inflam-
matory cells in adventitia.57.7% is neutrophils in adventitia with the top of
the extending lesions in the opposite intima;66.7% of infiltrated cells were
lymphocytes in adventitia with lesions covered all the face of intima.cells.

Conclusions: Adventitial inflammation might be an early event inducing
the development of atherosclerotic lesions and extending from aortic orifice to
the CA trunks.The CA adventitia undergoes a process from acute to chronic
inflammation during the extending of atherosclerotic lesions.
Funding: Grant sponsors:National Natural Science Foundation Committee of
China (No30470700) Natural Science Foundation Committee of Shandong
province (Y2003C07)

Tu-P7:81 DIETARY CHOLESTEROL AND DIFFERENTIAL
MONOCYTE CHEMOATTRACTANT PROTEIN-1 GENE
EXPRESSION IN AORTA AND LIVER OF APO
E-DEFICIENT MICE

M. Tous, N. Ferre, A. Rull, J. Marsillach, B. Coll, C. Alonso-Villaverde,
J. Camps, J. Joven. Centre de Recerca Biomedica, Ircis, Hospital Universitari
de Sant Joan, Reus (Tarragona), Spain

Objective: To explore the course of atherosclerosis and inflammatory gene
induction in the liver and aorta of apolipoprotein E-deficient mice fed with an
increasing proportion of cholesterol in their diets.

Methods: Male apo E- deficient mice were randomly assigned to 4 groups
that differed only in the dietary fat and cholesterol provided. At 16 and 32
weeks of age, animals were sequentially sacrificed and the relevant variables
analyzed.

Results: Apolipoprotein E-deficient mice, showed both arteriosclerosis and
steatohepatitis in response to high-fat and cholesterol diets. After 8 months
of treatment, the mcp-1 gene expression in the aorta continues increasing but
in the liver decreases. This coincides with a significant increase in hepatic
ppar-d anti-inflammatory gene expression. Apparently, the arterial wall cannot
prevent the deleterious effects of higher mcp-1 expression by increasing ppar-d
gene expression and the lesion progress. However, in the liver, the activation
of anti-inflammatory genes may reduce the hepatic mcp-1 expression which
significantly decreases the inflammatory response.

Conclusions: Therefore, the use of lesterol-enriched diets should be care-
fully considered in the apolipoprotein E-deficient mice because they may
trigger different stimuli and seriously hinder the interpretation of possible
findings.
Funding: Supported by grants 02/0032 from the Fondo de Investigacion
Sanitaria (FIS), the European Union and the Red de centros de Metabolismo
y Nutricion del Instituto de Salud Carlos III
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Tu-P7:82 STUDY OF BIOCHEMICAL PARAMETERS OF CD36
PROTEIN AND EFFECT OF RNA INTERFERENCE ON
ITS FUNCTION

J. Zidkova1, K. Kontrova1, J. Sajdok1, J. Kas1, K. Mikulik2, J. Peknicova3 ,
V. Zidek4, M. Pravenec4. 1Institute of Chemical Technology, Prague, Czech
Republic; 2Institute of Microbiology, Academy of Sciences, Prague, Czech
Republic; 3Institute of Molecular Genetics, Academy of Sciences, Prague,
Czech Republic; 4Institute of Physiology, Academy of Sciences, Prague,
Czech Republic

Objectives: The human essential hypertension syndrome including also hy-
perlipidaemia and insulin resistance is a cluster of metabolic disorders. One of
significant factors affecting the genesis of these metabolic disorders is protein
CD36. Spontaneously Hypertensive Rat (SHR) displays many of the features
of human metabolic disease syndroms, thus SHR can be used as a model of
mutation in CD36 and study of its CD36 protein.

Method: Indirect immunofluorescence technique has been used for detec-
tion of CD36 on various cells.Posttranslation modifications have been studied
by two dimensional electrophoresis with subsequent analysis by PD QUEST
programme. For analysis of the CD36 function small interfering RNA (RNAi)
have been used.

Results: Analysis of purified platelet CD36 by two-dimensional elec-
trophoresis has revealed formation of multimeric CD36. There have been
differences between preparations from SHR and control WKY platelet CD36
and in number of receptors per cell. We have found significant differences be-
tween RNAi transfected and control nontransfected 3T3 fibroblast cell culture.
72 hours of cell cultivation seems to be optimal for transfection observation.
Dose dependent transfection, optimal transfection media and work with cell
culture has been already thoroughly tested includind the influence to biological
functions of cells.

Conclusions: Study of physiological role of CD36 using small interfering
RNA may lead to new insights into lipid metabolism and metabolic disorders
studies.
Funding: MSM 6046137305 and VZ MSM0021620812

Tu-P7:83 THE INFLUENCE OF A PROSTAGLANDIN ANALOGUE
ON EXPERIMENTAL INDUCED HEPATOPATHY IN
RATS

C. Filip1, E. Albu2, N. Gheorghita1 , M. Nechifor2. 1Department of
Biochemistry, Iasi, Romania; 2Department of Pharmacology, Iasi, Romania

Objective: Prostaglandins (PGs) are synthesized ubiquitously in the body and
they act as paracrine messengers. In our work we have studied the influence of
a prostaglandin analogue (IPE) that is a synthetic isopropyl ester of PGF2alpha
on CCl4 experimental induced hepatopathy.

Methods: We worked on four series each of 4 adult male rats. Series I was
control and received no substance; Series II received CCl4 0,1 ml/bw/per os,
single dose, for three days; Series III and IV received CCl4 as series I and IPE
15 μg/bw i.p., 50 μg/bw i.p respectively, single dose daily, 30 minute before
CCl4 administration. After three days, peroxide markers MDH, GSH and
gluthation peroxidase in liver homogenate were determined. Blood enzymes
ALAT, ASAT, LDH as well as conjugate and unconjugate bilirubin were also
determined.

Results: Our data show that MDH levels is increased in series II (19,46 ±
1,01μM/μg protein) as compared with both series III (8,167 ± 0.4 μM/μg
protein) and IV (8.07 ± 0.61 μM/μg protein) which might suggest that
prostaglandins analogue IPE decreases the polyunsaturated fatty acids degra-
dation, at both low and high doses. ALAT levels for series that received CCl4
(403 ± 20,8 U/L) are significantly higher than those of series III (20 9,3 ±15,4
U/L) and IV (14, ± 8,4 U/L). ASAT levels are (60,6,3 ± 2,18 U/L) in series
that received CCl4 as compared with (37,76 ± 2,02 U/L); (23,3 ± 1.03 U/L)
for series III, IV respectively. Total bilirubin levels are (1,47 ± 0,11 mg/dL)
in series that received CCl4 as compared with (1.38 ± 0.06 mg/dL), (0.865
± 0.21 mg/dL) for series III, IV respectively. GSH, gluthation peroxidase and
conjugate bilirubin have no significant modifications.

Conclusions: Our data suggest that the synthetic prostaglandin analogue
could present stabilizing membrane effects and reduce peroxide radicals
production.
Funding: Research grant.

Tu-P7:84 JE MRNA EXPRESSION AND MONOCYTE
CHEMOATTRACTANT PROTEIN-1 EXPRESSION IN
THE ADVENTITIAL FIBROBLASTS OF AORTIC ROOT
IN APOLIPOPROTEIN GENE KNOCKOUT MICE
BEFORE THE INTIMAL LESION FORMATION

F. Xu, J. Ji, L. Li, R. Chen, W. Hu. Department of Pathophysiology, School of
Medicine, Shandong University, Jinan, Shandong, China

Objectives: The role of the adventitia in vascular function and vascular lesion
formation has been largely ignored. This study was to explore the relationship
between adventitial inflammation and the formation of intimal lesions.

Methods: Apolipoprotein E gene knockout (apoE-/-) mice of 6-weeks
were fed with western diet, and sacrificed at 0,1,2,4,8 and 12 weeks. The serial
sections of aortic roots were made. The adventitial fibroblasts and myofibrob-
lasts were identified by vimentin(+), a-Smooth-Muscle- actin(+) and desmin(-)
outside the external elastic lamina. Monocyte chemoattractant protein-1(MCP-
1) and intercellular adhesion molecule-1 (ICAM-1) protein expression were
examined by immunohistochemical method in paraffin sections. JE mRNA
was examined by in situ hybridization in frozen sections.

Results: The earliest expression of JE mRNA and MCP-1 protein were
detected in the adventitial fibroblasts before the formation of intimal lesions.
No MCP-1 was detected in smooth muscle cells at apoE-/- mice of any ages.
The expression of ICAM-1 was synchronous in adventitia and intima before
the formation of intimal lesions.

Conclusions: The adventitia was activated in the early stage of atheroscle-
rosis. Adventitial inflammation may be an early event in the development of
atherosclerotic lesions.
Funding: The National Natural Science Foundation Committee of China
(No.30470700)

Tu-P7:85 5-LIPOXYGENASE ACTIVITY IS INVOLVED IN
PLATELET-INDUCED FIBROBLAST PROLIFERATION

A.-C. Svensson1, C. Berg1, H. Herbertsson2, M. Söderström3,
S. Hammarström3, E. Lindström1, T. Bengtsson1. 1Cardiovascular
Inflammation Research Centre, Division of Pharmacology, Department of
Medicine and Care, Linköping University, Sweden; 2Cardiovascular
Inflammation Research Centre, Division of Chemistry, Department of Physics
And Measurement Technology, Linköping University, Sweden;
3Cardiovascular Inflammation Research Centre, Division of Cell Biology,
Department of Biomedicine And Surgery, Linköping University, Sweden

Objectives: To investigate the involvement of arachidonic acid metabolites
in platelet-induced fibroblast proliferation with particular interest on the
5-lipoxygenase (5-LOX) pathway.

Methods: The effect of washed platelets on fibroblast proliferation was
evaluated in the absence or presence of drugs by counting the fibroblasts
48 hours after stimulation. The interaction between platelets and fibroblasts
was visualized by staining F-actin with bodipy-phallacidin and platelets with
phycoeryrhrin conjugated anti-CD41 antibodies. The expression and activity
of 5-LOX was analysed by RT-PCR, Western blot and HPLC.

Results: We demonstrate that the phospholipase A2 inhibitor DMDA, the
combined COX and LOX inhibitor ETYA and the LOX inhibitor ETI reduced
the platelet-induced fibroblast proliferation. Furthermore, the 5-LOX inhibitor,
5,6-dAA, also inhibited the platelet-induced fibroblast proliferation whereas
the 12-LOX inhibitor CDC did not. RT-PCR and Western blot analyses showed
that fibroblasts, but not platelets, express 5-LOX and that platelets markedly
increase the expression of 5-LOX in the fibroblasts. The increased expression
of 5-LOX was associated with an elevated level of the 5-LOX metabolite
5-HETE, revealed by HPLC analyses. The 5-HETE production was reduced
by the inhibitors DMDA, ETYA and ETI.

Conclusion: This study suggest that platelet-induced fibroblast prolifera-
tion is mediated through mechanisms dependent on 5-LOX, which supports
recent findings indicating a crucial role for this enzyme in hyperproliferative
disorders such as atherosclerosis.

Tu-P7:86 ELEVATION OF SERUM TROPONIN I AND CK.MB
AFTER PERCUTANEOUS TRANSLUMINAL
CORONARY ANGIOPLASTY

M. Rohbaninoubar, N. Rashtchizadeh, A. Ghorbanihaghjo. Drug Applied
Research Center-Biochemistry Department, Medical Faculty, Tabriz
University of Medical Sciences, Tabriz, Iran

Objective: Percutaneous transluminal coronary angiography (PTCA) with or
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without stenting is well established technique for coronary revascularization.
The study designed to detect cardiac injury during the technique by measur-
ing postprocedural serum cardiac troponin I (CTNI) and MB isoenzyme of
creatine kinase (CK-MB).

Methods: The serum level of CTNI and the activity of CK-MB were
measured by standard methods in 100 patients undergoing elective PTCA,
before and 12 hours and 24 hours after the procedure. The mean patients age
was 64±12 years.

Results: The frequency of abnormal CK-MB increase after the coronary
intervention was 18.7% but that of CTNI elevation was markedly higher than
that of CK-MB (50.4% vs 18.7%) (p<0.01). Fifty six percent of the patients
underwent coronary stenting. The frequency of abnormal increases of the both
parameters in the stenting group were higher than those of PTCA group;
53.2% vs 31.9% and 17.3% vs 25.4% in the cases of CTNI and CK-MB
respectively (p<0.001 in the both cases). The CTNI increase was significantly
correlated with the number of diseased vessels (p<0.05).

Conclusions: It was concluded that minor cardiac injury following PTCA
increase the serum levels of CTNI and the activites of CK-MB. CTNI is more
sensitive than CK-MB in detection of the injury.
Funding: The incidence of CTNI release is significantly higher in patients
undergoing stenting.

Tu-P7:87 PARENTAL EARLINESS OF CHD AND PARENTAL
HISTORY OF SMOKING AS DETERMINANTS OF
CAROTID IMT IN THE PROGENY

J.P. Werba1, M. Amato1, E.C. Oldani1, A.L. Ravani1, P.G. Massironi1,
F. Veglia1, E. Tremoli1,2, D. Baldassarre1,2 . 1C. Cardiologico Monzino,
IRCCS, Milan, Italy; 2Dept of Pharm Sciences, Univ of Milan, Milan, Italy

Objective: To assess whether earliness of CHD (< 60 year of age) is a
determinant of carotid intima media thickness (IMT) in the progeny; and
whether the parental history of smoking may act as a confounder in the
estimation of atherosclerosis heritability by carotid IMT measurements

Method: 116 offspring of patients with premature CHD (P-CHD) and
42 offspring of patients with not premature CHD (NP-CHD) were assessed
clinically and with carotid B-mode ultrasound

Results: The age at CHD onset was 50±6y in parents with P-CHD and
64±3y in parents with NP-CHD. These groups had similar prevalence of
hypertension, NIDDM and dyslipidemia. History of cigarette smoking was
positive in 74% of parents with P-CHD and in 45% of parents with NP-
CHD (p<0.001). The offspring were basically healthy young subjects (age
33±5.8; females 51%, never smokers 61%, normal weight 74%; normotensive
89%, LDL-C≤130 mg/dl 66%). As expected, IMT was significantly lower
in females and directly related to age. Progeny of P-CHD and NP-CHD had
similar BP, BMI, TC, LDL-C, HDL-C and TG but the former were younger
(28.5±5.4 vs. 32.6±2.3 y, p <0.0001). After data adjustment for sex, age, and
smoking habits, Max IMT in offspring of P-CHD subjects was significantly
higher than in offspring of NP-CHD (0.94±0.19 vs. 0.86±0.18, p=0.048). No
differences in IMT measures were found when the progeny of CHD patients
with or without history of smoking were compared

Conclusions: Parental earliness of CHD is a determinant of carotid Max
IMT in the progeny whereas parental history of smoking is not
Funding: Centro Cardiologico Monzino. Italian Ministry of Health

Tu-P7:88 FERRITIN/FOLATE INDEX AS AN EARLY
PREDICTOR OF ATHEROSCLEROSIS IN PATIENTS
WITH PRE-DIABETES

D. Jurisic-Erzen 1, R. Jerkovic2. 1Clinical Hospital Centre, Department of
Internal Medicine, Rijeka, Croatia; 2Clinical Hospital Centre, Department of
Anatomy, Rijeka, Croatia

Objectives: The early phases of diabetes development is associated with ox-
idative stress and atherosclerosis. Recent studies had shown that high ferritin
and low folate levels have been related with atherosclerosis development in
type 2 diabetes. The aim of this study is to evaluate these two parameters to
find out their influence on development of atherosclerosis in early phases of
diabetes (pre-diabetes).

Methods: This study was done over random sample of 52 patients: 17
male (34%) and 34 females (66%). They were separated in two groups:
group N-patients with normoglycaemia and group D-patients with prediabetes
(45%).

Results: 52 patients were examined; mean age of group N=63,
42±10,9 years; group D=64, 54±8,9 years. Values of HBA1C were in

group N=4,67%±0,3; in group D=4, 96%±0,4; ferritin in group N=74,
1mg/mL±18,2; in group D=134, 1mg/mL±16,2. The levels of folate were
in group N=10, 9mg/mL±6,2; in group D=8, 1mg/mL±3,2. The results
indicated statisticaly higher index ferritin/folat (p<0,008) in group D-patients
with prediabetes.

Conclusions: Index ferritin/folat can suggests a high probability for
atherosclerosis development in early phases of diabetes (pre-diabetes).
Funding: Index ferritin/folat is simple screening test in routine clinical
practice for determination of possible atherosclerosis development in risk
patients.

Tu-P7:89 PLASMA CONCENTRATION OF BRAIN NATRIURETIC
PEPTIDE AS INDICATOR OF ATHEROGGENEZIS AND
CARDIAC EVENTS IN PATIENTS ON HEMODIALYSIS

B.J. Jeren, L.M. Majer, J.C. Crnjakovic, J.G. Gudel, K.J. Juric, Z.R. Romic.
Clinical Hospital, Dubrava, Croatia

Introduction: High mortality rates of cardiovascular events in patients on
hemodialysis incited early detection of factors causing cardiovascular events.

BMP secreted from the cardiac ventricle in plasma and is one of the most
important indicators of LV dysfunction.

Materials and Methods: Our study included 242 patients with chronic
renal insufficiency undergoing hemodialysis. The patients were divided into
three groups:

N=242

Cardiopathic patients Diabetics Other patients on HD

115 40 87

Males Females Mean age of males Mean age of females

130 112 56±15x 61±14x

All patients were dialyzed with polysulfone membrane three times per
week for four hours. BNP was determined before dialysis by middle of the
week. Statistical analysis was performed by Kruskal-Wallis method and also
Mann-Whitney. Determination of BNP in plasma was based on microparticle
enzyme immunoassay (MEIA) technique. Echo. examination revealed HLV in
group I.

Results: Concentration of BNP was significantly higher in cardiopathic
patients compared to diabetic patients p≤0.05; compared to other dialyzed
patients p≤0,0001 which is statistically significant.

BNP

Cardiopathic patients Diabetics Other

1568 ± 177,28 966 ± 937 433 ± 317

p < 0,01 Cardiopathic patients vs. Diabetics, p < 0,001 Diabetics vs. Other.

Conclusion: Our results suggest that BNP is an important diagnostic
marker and strategically important factor in detecting cardiac dysfunction
among dialyzed patients, especially left ventricle dysfunction, an important
factor of mortality in patients with end stage renal disease. Early diagnostics
is extremely important in preventing cardiac dysfunction and its potential
consequences where BNP can serve as a screening marker of systolic-diastolic
LV dysfunction in patients on hemodialysis.

Tu-P7:90 EFFECT OF DOBUTAMINE STRESS
ECHOCARDIOGRAM ON MYOCARDIAL
PERFORMANCE INDEX IN CORONARY ARTERY
DISEASE AND IN SYNDROME X

I. Moyssakis, M. Daskalaki, D. Papadopoulos, E. Gialafos, A. Zilidis,
V. Votteas. Cardiac Department, Laiko Hospital, Athens, Greece

Background: This study evaluated the effect of left ventricular (LV) my-
ocardial ischaemia on LV myocardial performance index (MPI) during
Dobutamine stress echocardiogram (DobS) in patients(pts) with coronary
artery disease(CAD) and in syndrome X having normal ejection fraction.

Methods: Twenty six (14 males, 12 females, aged 53±7 years) pts with
CAD and 19 (8 males, 11 females, aged 49±11 years) pts with syndrome X
underwend incremental Dob S from 5 to 40 mcg/kg/min followed by Atropine
if required. Myocardial performance index was calculated as the sum of the
Doppler-derived isovolumic cantraction and relaxation time divided by the
ejection time. All medications had stopped during the DobS.
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Parameters CAD Syndrome X

Heart Rate Rest 69±10 74±12
Stress 137±19* r 142±15*

MPI Rest 0.39±0.12 0.35±0.10
Stress 0.48±0.17† 0.37±0.13‡

*p<0.01 vs rest, †p<0.05 vs. rest, ‡p<0.05 vs CAD.

Conclusion: Myocardial performance index during DobS remains unal-
tered in pts with syndrome X and increased in pts with CAD, indicating
greater systolic and diastolic dysfunction in the latter.

Tu-P7:91 THE ASSESSMENT OF MINOR MYOCARDIAL
DAMAGE IN THE CRITICALLY ILL PATIENTS

M. Cubrilo-Turek 1, Z. Reiner2, Z. Durakovic2 , S. Turek3. 1Sveti Duh
General Hospital, University Department of Medicine, Division of
Emergency and Intensive Care Medicine, Zagreb, Croatia; 2University
Center Rebro, Department of Medicine, Zagreb, Croatia; 3Croatian Chamber
of Economy, Zagreb, Croatia

The goal of this study was to determine the existence of minor myocardial
damage (MMD) on the basis of new biochemical markers analysis; cardiac
troponin T (c-TnT), troponin I (c-TnI), CK-MB activity (CK-MBact), CK-MB
mass (CK-MBmass), and conventional marker like total creatine kinase (CK),
and 12 leads ECG monitoring in two groups of critically ill patients admitted
to the intensive care unit (ICU). The investigated group (n=52) consisted of
the patients with heart failure, unexplicable hypotension, chronic obstructive
pulmonary disease in the acutisation, acute severe pancreatitis, sepsis, pul-
monary embolism, diabetes with complications, liver cirrhosis and tachycardia
>120/min who suffered chest discomfort without clear ECG signs of AMI.
The control group consisted of patients (n=73) with acute gastrointestinal
bleeding, poisoning, and miscellaneous conditions. Mean concentrations of c-
TnT, c-TnI, total CK, CK-MBact, CK-MBmass were higher in the investigated
group in relation to the control group, but with no statistical significance. The
best positive correlation exists between CK-MBact and CK-MBmass (r=0.63).
The highest specificity shows CK-MBact (92.3%). Lower specificity show
c-TnI (88.5%) and c-TnT (75.6%). For all the analysed markers, the sensitivity
was low. In respect to specificity CK-MBact represents the best biological
marker for the assessment of MMD, following by c-TnI and c-TnT. c-TnI and
c-TnT show moderate discrimination and accuracy in the assessment of MMD
under the ROC curves surface (0.84 and 0.76 respectively), while the accuracy
is very low for all other analyzed markers.

Tu-P7:92 CYSTATIN C PREDICTS THE RADIOCONTRAST
NEPHROPATY AFTER THE CORONOGRAPHY

M. Conte, S. Brugaletta, G. Di Giannuario, L.M. Biasucci, G. Liuzzi, F. Crea.
Institute of Cardiology UCSC, Rome, Italy

Background: The widespread use of the diagnostic and therapeutic angiog-
raphy has determined an increase of patients at risk of renal failure after
radiocontrast. Among markers of renal function CystatinC has been suggested
to be a more sensitive than creatinine serum level, being able to identify
an early renal disease. The aim of this study is to determine the potential
predictive value of CystatinC in the radiocontrast nephropathy in the patients
with a normal or a middle impaired renal function.

Methods: We enrolled 68 IHD undergoing PCI, 16 with SA and 42 with
ACS, with serum creatinine levels normal or borderline(0,7-1,5 mg/dl). We
have measured pre-procedural CRP serum levels and CystatinC by a high
sensitive immunonephelometry method.

Results: The CystatinC predicts significantly increases of the post-
procedural creatinine levels(P=0.05). Considering as a cut-off an increase of
0.2 mg/dl of the post-procedural creatinine, the association increases(P=0.02).
If we compare the unstable patients with the stable ones, results that the PCR
is more high in the unstable (ACS 4,066 vs SA 2,2; P=0.03), while CystatinC
is more high in the stable ones(SA 0,93 vs ACS 0,77; P=0.03). This data
suggests that CystatinC is not modified during the acute phase of the disease,
its prognostic rules can be linked to a pro-atherosclerotic action related with a
renal failure.

Conclusion: This study suggests that CystatinC may identify early patients
with a normal or borderline renal function. It is may be useful for prevention
of radiocontrast nephropaty also among patients with an apparently normal
renal function.

Tu-P7:93 INVOLVEMENT OF PRO- OR
ANTI-ATHEROSCLEROTIC PROTEINS IN EARLY
STAGES OF ATHEROGENESIS

F. Bonomini1, R. Coleman2, T. Hayek2, M. Aviram2, S. Keidar2,
R. Bianchi1 , R. Rezzani1 . 1Dept. Biomed. Sciences and Biotech., Brescia
University, Brescia, Italy; 2Rappaport Med. Faculty, Technion- Israel Tech.
Inst., Haifa, Israel

Objective: Atherosclerosis is a chronic vascular disease in which inflamma-
tion and oxidative stress are commonly implicated as major factors. The aim of
the present study was to analyze the early events in atherogenesis and the role
of pro- or anti-atherosclerotic proteins in the development of atherosclerotic
lesions.

Methods: For this study we used apolipoprotein E-deficient (E) mice that
spontaneously develop atherosclerotic lesions in the aorta in a time-dependent
manner. Female mice were divided into four groups of 6 animals each: group
I (6 weeks old at sacrifice); group II (8 weeks old); group III (10 weeks old);
group IV (12 weeks old). Mice were killed and the aortas rapidly removed.
For histopathological evaluation, sections were stained with hematoxylin and
eosin, Masson’s trichrome and Verhoeff’s elastin stain. A parallel immunohis-
tochemical study included analysis of three proteins known to be involved in
atherosclerosis, i.e. inducible nitric oxide synthase (iNOS, NOS2), vascular
endothelial growth factor (VEGF) and matrix metalloproteinase-2 (MMP2).

Results: Increased expression of iNOS and VEGF accompanied atheroscle-
rosis development in E mice aged 8, 10 and 12 weeks. On the contrary,
immunostaining for MMP2 was negative in E mice aged 10 and 12 weeks.

Conclusions: Our results indicate morphological alteration in the Tunica
intima and Tunica media of atherosclerotic aortas and possible protective roles
for iNOS and VEGF proteins against atherosclerosis development. These data
may be of particular relevance in devising novel therapeutic strategies aimed
at retarding atherosclerosis development.

Tu-P7:94 THE EFFECT OF MATERNAL
HYPERCHOLESTEROLEMIA ON FETAL PLASMA
LIPID LEVELS AND VASCULAR DIFFERENTIATION

F.E. Alkemade1, M.C. Deruiter1, K. Willems Van Dijk2,
J.C. Vanmunsteren1, L.M. Havekes3, A.C. Gittenberger-De Groot1.
1Department of Anatomy and Embryology, Leiden University Medical Center,
Leiden, The Netherlands; 2Department of Human Genetics, Leiden
University Medical Center, Leiden, The Netherlands; 3TNO-Quality of Life,
Gaubius Laboratory, Leiden, The Netherlands

Objectives: To determine the influence of maternal hypercholesterolemia
(M-HC) on fetal plasma lipid levels and investigate the effect on vascular
remodeling in the embryo and susceptibility to vascular disease in adult
offspring.

Methods: C57Bl/6J, LDL receptor and apoE knockout mouse strains
were used to generate heterozygous and knockout fetuses developing under
maternal normocholesterolemia (M-NC) or M-HC. Fasted plasma cholesterol
and triglyceride levels were quantified enzymatically before pregnancy and at
the moment of harvesting the fetuses (day 17.5). Fetal blood samples were
obtained through decapitation.

Results: M-HC during pregnancy increases plasma cholesterol in all fe-
tuses. Significant differences are observed in LDL recepter knockout fetuses
developing under M-HC compared to M-NC (4.8 vs. 3.1 mmol/l). Moreover,
an increase of 0.6 mmol/l is observed in apoE fetuses under M-HC. Plasma
triglyceride levels are low in all fetuses (0.4 mmol/l). In adult life no differ-
ences are observed between plasma cholesterol levels of apoE heterozygous
mice developed under M-HC or M-NC.

Conclusions: Genetic background as well as environmental factors influ-
ence fetal lipid metabolism. Increased fetal plasma cholesterol levels may
lead to enhanced oxidative stress and disturbance of vascular remodeling.
Immunohistochemistry on fetal arteries will be performed and perivascular
collar placement will be used to study the effect of intra-uterine HC exposure
on the susceptibility to develop atherosclerosis in adult life.
Funding: This research was supported by a grant from the Netherlands Heart
Foundation NHF2003B241.
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Tu-P7:95 GLYCOSPHINGOLIPIDS AS A EARLY MARKERS OF
CARDIOVASCULAR DISEASES IN DIABETES
MELLITUS

G.S. Akramova. Institute of Biochemistry, Tashkent, Uzbekistan

Objective: The purpose given work is a determination of glycosphingolipids
in blood serum as biochemical marker for early diagnostics vascular compli-
cations of the diabetes mellitus.

Methods: The studies were conducted on 101 diabetic patients with
vascular complications. The quantitative determination of cerebrosides and
sulfatides held at galactose and on SO3 2- group by Radin’s method. Sialic
acid determined by method of Svennerholm.

Results: The results show that contents total glycolipids, sulfatides and
sialic acid in serum of diabetics with different stage of diabetic neuropathy
has a direct correlation with stage of development diabetic neuropathy.

Conclusions: The studies allow to offer use an sulfatides as early bio-
chemical marker of the development vascular complications of the diabetes
mellitus.
Funding: Given work was supported of grant P.14.3.27.by The Center of
Science and Technology Republic of Uzbekistan.

Tu-P7:96 SOLUBLE P-SELECTIN LEVELS IN SUBJECTS WITH
PREDIABETES

T. Dogru1, I. Tasci1, A. Sonmez1, H. Genc1, A. Olgun2, M. Gok1,
E. Bozoglu1, S. Kilic3, A.U. Ural4, F. Avcu4. 1Dept. Internal Medicine,
Gulhane Medical School, Ankara, Turkey; 2Dept. Biochemistry, Gulhane
Medical School, Ankara, Turkey; 3Dept. Epidemiology, Gulhane Medical
School, Ankara, Turkey; 4Dept. Hematology, Gulhane Medical School,
Ankara, Turkey

Objectives: Soluble P-selectin [sol P-sel] is an index of platelet activation
and also a risk factor for future cardiovascular events. Prediabetes [including
impaired glucose tolerance [IGT] and/or imparied fasting glucose [IFG]], is an
early stage of glucose intolerance and major risk factor for the development of
type 2 diabetes. Prediabetes has also been associated with an increased risk of
cardiovascular disease and mortality. We aimed to investigate sol P-sel levels
in prediabetic subjects who had no confounding factors such as hypertension,
obesity or dyslipidemia.

Methods: Sol P-sel, high sensitive C-reactive protein [hsCRP] levels and
HOMA-IR indexes were measured in 40 subjects [n=24 for IFG and n=16
for IGT] with prediabetes and age, sex and BMI matched 40 non-diabetic
controls.

Results: In comparison to controls, prediabetic subjects had higher serum
fasting glucose levels [112.8 ± 9.4 mg/dL versus 76.8 ± 8.3 mg/dL, P<
0.001], and HOMA-IR indexes [2.5 [0.84-6.54] versus 1.33 [0.04-2.71], P<

0.001] but lower HDL cholesterol levels [42.3 ± 9.3 mg/dL versus 49.6 ±
9.3 mg/dL, P= 0.001]. Sol P-sel levels were not different between two groups
[P=0.12]. The power of the study was calculated according to the results and
established as 0.93 for sol P-sel, 0.7 for hsCRP and 1.0 for HOMA.

Conclusions: Our data suggest that P-selectin may not contribute to the
proinflammatory and prothrombotic state as well as the accelerated atherogen-
esis associated with prediabetes. Further studies with a larger study population
are needed to evaluate sP-sel levels and also other inflammation markers in
this state.

Tu-P7:97 ADIPONECTIN DECREASES THE EXPRESION OF
THE PROINFLAMATORY MEDIATOR CD40L IN
VASCULAR CELLS

C. Natal1, I. Colina2, J. Díez1,2, N. Varo1,2. 1Centre for Applied Medical
Research, University of Navarra, Spain; 2University Clinic of Navarra,
University of Navarra, Spain

Objective: The adipocytokine adiponectin protects from vascular disease
by inhibiting local proinflammatory signals. The proinflamatory dyad
CD40/CD40L expressed in vascular cells induces atherosclerosis in vivo
and in vitro. We hypothesized that adiponectin could have anti-inflammatory
effects by inhibiting the CD40/CD40L system on vascular cells

Methods: Monocytes obtained from peripheral blood by ficoll gradient
and EA.hy926 endothelial cells were cultured with adiponectin (30μg/ml).
Gene (6h) and protein (24h) expression of CD40/CD40L were determined by
real time RT-PCR and western-blotting. Levels of pro- and anti-inflamatory
cytokines were measured in culture supernatants.

Results: Adiponectin significantly increased the expression of the receptor

CD40, determined by RT-PCR and western blotting. Conversely, macrophage
expression of the proinflammatory mediator CD40L was significantly reduced
by adiponectin.

Finally, in endothelial cells, a reduced expression of CD40 and CD40L
was observed, at both the mRNA and protein level, following stimulation
with adiponectin. The secretion of the proinflamatory cytokine IL-6 was sig-
nificantly inhibited by adiponectin and the secretion of the anti-inflammatory
cytokine IL-10 was significantly increased by adiponectin.

Conclusions: A new anti-inflammatory effect of adiponectin is described
through the modulation of the CD40/CD40L system in macrophages and
endothelial cells that could be a novel mechanism through with adiponectin
may protect the vasculature.
Funding: National Ministry of Education. Departments of Health and Educa-
tion, Government of Navarra.

Tu-P7:98 THE MECHANISM OF RELAXATION IN HUMAN
INTERNAL MAMMARY ARTERY INDUCED BY
RESVERATROL

A. Novakovic 1, L.J. Gojkovic Bukarica2 , M. Peric3, D. Nezic3, V. Kanjuh4.
1Department of Pharmacology, School of Pharmacy, Belgrade, Serbia -
Montenegro; 2Department of Pharmacology, School of Medicine, Belgrade,
Serbia - Montenegro; 3Institute of Cardiovascular Diseases Dedinje,
Belgrade, Serbia - Montenegro; 4Serbian Academy of Sciences and Arts,
Belgrade, Serbia - Montenegro

Objective: It is considered that resveratrol, as a polyphenol, is presented in
red wine in significant amounts, and partly responsible for cardiovascular
benefits associated with wine consumption. The mechanism of cardiovascular
benefits probably includes vasorelaxation, antioxidant and anti-platelet effects
of resveratrol. The aim of this study was to investigate the mechanism(s)
of resveratrol-induced vasorelaxation in human internal mammary artery
(HIMA) and to clarify the contribution of different K+ channel subtypes in
resveratrol action in this blood vessel.

Methods: HIMA rings were precontracted with phenylephrine. Endothe-
lium was removed mechanically.

Results: Resveratrol-induced relaxation of the HIMA rings without en-
dothelium. Highly selective blocker of ATP-sensitive K+ channels, gliben-
clamide as well as blocker of big Ca-sensitive K+ channels, charybdotoxin
did not block resveratrol-induced relaxation of HIMA rings with denuded en-
dothelium. 4-aminopyridine (4-AP) and margatoxin, blockers of voltage-gated
K+ channels, abolished endothelium-independent relaxation of HIMA rings
induced by resveratrol.

Conclusions: In conclusion, we have shown that resveratrol relaxed HIMA
rings without endothelium. It seems that 4-AP- and margatoxin-sensitive
voltage-gated K+ channels located in smooth muscle of HIMA mediated this
relaxation.
Funding: The study is supported by a Scientific Research Grant from Ministry
of Science and Technology Serbia.

Tu-P7:100 EFFECTS OF GROWTH HORMONE AND
INSULIN-LIKE GROWTH FACTOR-1 ON CARDIAC
HYPERTROPHY OF HYPERTENSIVE PATIENTS

M. Vatrano, F. Andreozzi, A. Scozzafava, F. Borrello, R.D. Grembiale,
A. Sciacqua, G. Sesti, F. Perticone. University Magna Graecia, Catanzaro,
Italy

Objectives: to investigate the role of GH/IGF1 axis on LVM and ventricular
geometry in a group of never treated hypertensive patients.

Methods: We enrolled 138 outpatients, normotolerant and without kidney,
thyroid, liver and endocrine diseases. Echocardiogram, to evaluate cardiac
mass and geometry, fasting insulin, circulating IGF1 and GH were determined
in all patients. Partition values for left ventricular hypertrophy (LVH) were
taken with the cut-off value of 125 g/m2 for both women and men. Insulin
resistance was estimated by HOMA index.

Results: A significant inverse correlation was observed between IGF1
and both fasting insulin (r=-0.202; P=0.009) and GH (r=-0.223; P=0.004).
Systolic blood pressure (152.1±12.1 vs 146.9±11.2 mm Hg; P=0.012), fast-
ing insulin (16.6±8.0 vs 12.1±6.3 uU/L; P=0.0001), HOMA (4.3±2.3 vs
3.0±1.6; P=0.0001), and GH (0.90±1.29 vs 0.34±0.50 ng/ml; P=0.0001)
were significantly higher in patients with LVH; on the contrary, IGF1 val-
ues (125.0±51.8 vs 167.0±81.0 ng/ml; P=0.001) were higher in patients
without LVH. In a logistic regression analysis the independent predictors of
LVH resulted GH (RR=2.003; 95% CI=1.096-3.662), HOMA (RR=1.431;
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95% CI=1.161-1.764) and IGF-1 (RR=0.993; 95% CI=0.986-1.000). IGF-1
(112.7±39.3 vs 138.8±61.2 ng/ml; P=0.07) and GH (0.87±1.3 vs 0.59±0.9
ng/ml; P=0.392) showed a not statistical significant opposite trend in patients
with eccentric and concentric hypertrophy.

Conclusions: Present data demonstrate that increase in LVM of human es-
sential hypertension is directly associated with serum GH levels and inversely
related to circulating IGF1.

Tu-P7:101 GENE EXPRESSION PROFILE AND AORTIC
DISTENSIBILITY IN VOLUNTARILY EXERCISED
SPONTANEOUSLY HYPERTENSIVE RATS,
POTENTIAL ROLE OF HEAT SHOCK PROTEINS

U. Hagg1, M.E. Johansson1, J. Gronros1, A.S. Naylor1, I.H. Jonsdottir3 ,
G. Bergstrom1,2 , P.A. Svensson4, L.M. Gan1,2. 1Inst. of Physiology &
Pharmacology, Dept. of Physiology, Göteborg University, Göteborg, Sweden;
2Dept. of Clinical Physiology, Cardiovascular Institute, Sahlgrenska
University Hospital, Göteborg, Sweden; 3Inst. of Stress Medicine, Göteborg,
Sweden; 4Research Centre for Endocrinology And Metabolism (Rcem), Dept.
of Internal Medicine, Sahlgrenska Academy, Göteborg Unive, Göteborg,
Sweden

Objectives: Physical exercise is considered to be beneficial for the cardio-
vascular health. Nevertheless, the underlying specific molecular mechanisms
still remain unexplored. In this study we aimed to investigate the effects
of voluntary exercise on vascular mechanical properties and gene regulation
patterns in spontaneously hypertensive rats.

Methods: By using ultrasound biomicroscopy (UBM) in an ex vivo per-
fusion chamber we studied the distensibility of the thoracic aorta. Further,
exercise-induced gene regulation was studied in aortae, using microarray
analysis, and validated with real-time PCR.

Results: We found that distensibility was significantly improved in aortas
from exercising compared to control rats (p<0.0001). Exercising rats demon-
strated a striking pattern of coordinated down-regulation of genes belonging
to the heat shock protein (HSP) family.

Conclusion: In conclusion, voluntary exercise leads to improved vessel
wall distensibility and reduced gene expression of HSP60 and HSP70, which
may indicate decreased oxidative stress in the aortic vascular wall.
Funding: This work was supported by grants from the Swedish Medical Re-
search Council (project LG 14601, 14602 and 15168), the Swedish Heart-Lung
foundation, the Åke Wiberg Foundation, Swegene, the Memorial Foundation
of Lars Hierta, and the Magnus Bergvall Foundation.

Tu-P7:102 MRNA EXPRESSION OF GENES INVOLVED IN
ATHEROSCLEROTIC DISEASE

B. Giusti1, L. Rossi1, I. Lapini1, M.L. Lavitrano2, I. Sestini1 , M. Lenti1 ,
G. Biasi2 , C. Pratesi1, R. Abbate1, G.F. Gensini1. 1Department of Medical
and Surgical Critical Care, University of Florence, Florence, Italy;
2Department Medicina Sperimentale Ambientale E Biotecnologie Mediche,
University of Milano-Bicocca, Milan, Italy

Objective: Abdominal aortic aneurysm (AAA) and carotid artery disease
(CAS) are two manifestations of atherosclerosis, but the molecular bases
responsible for the different localization are not completely understood. Aims
of the study were to identify, at systemic level by microarray technology,
altered genes involved in pathophysiology of atherosclerosis and expression
profiles that are highly correlated with these two atherosclerotic phenotypes.

Methods: At this purpose we analyzed expression profiles in total RNA
from whole blood of 10 patients affected by AAA, 10 patients with CAS and
20 controls comparable for age and sex. We determined the expression of
14,000 genes by two colours microarray technology.

Results: 93 genes showed altered expression levels between AAA patients
and controls: 77 up-regulated and 16 down-regulated genes.As concerns
CAS patients, 62 genes showed altered expression: 40 up-regulated and 22
down-regulated genes. 26 genes were similarly altered in both AAA and CAS
patients. Gene ontology analysis showed an alteration of the following biolog-
ical processes: oxygen transport, protein synthesis, cytoskeleton organization
and lipidic metabolism.

Conclusions: Our results may contribute to a better understanding of the
genes and biological processes involved in the pathophysiology of atheroscle-
rosis and to the identification of a disease profile able to characterize affected
subjects.
Funding: This work was supported by funds of University of Florence
(Genopolis Project).

Tu-P7:103 CIRCULATING STROMAL STEM/PROGENITOR
CELLS AND CORONARY STENOSIS

E. Soboleva, Z. Gabbasov, O. Saburova, A. Agapov, R. Akchurin,
Yu. Romanov, V. Smirnov, E. Chazov. Cardiology Research Center, Moscow,
Russia

Objective: Cloning of intimal cells from atherosclerotic human arteries or
mononuclear fraction of blood (CAD patients) demonstrated the presence of
colony-forming units for hemopoietic and stromal lineages. In culture, stromal
cells formed fibrillar collagen and osteoid extracellular matrices. No stromal
colony-forming cells were found in blood of healthy volunteers. In this study
circulating stromal stem/progenitor cells content with osteoblast phenotype
was measured by flow cytometry in peripheral blood of CAD patients and
compared with its level in blood of healthy subjects.

Methods: 37 patients with critical multi-vessel disease of coronary bed
and 18 healthy subjects were examined. Bicycle stress test, coronary cinean-
giography and radioisotope scintigraphy were used to confirm the absence of
CAD in control group. Atherosclerosis of aorta and its branches was excluded
by ultrasound examination. To quantify stromal stem/progenitor cells having
osteogenic potencies staining with antibodies to osteonectin was used.

Results: In peripheral blood of volunteers only few lymphocyte-like cells
of stromal lineage expressing osteonectin (ON+, CD45 med/low, CD34-) were
present. In contrast, in all samples of blood from CAD patients osteonectin-
positive cell level is elevated.

Conclusion: Circulating stromal stem/progenitor cells entering vascular in-
tima are able to isolate inflammatory/lipoidosis foci and form plaques with dif-
ferent type of sclerosis. Measurements of circulating stromal stem/progenitor
cells may serve as an informative marker of arterial stenosis.

Tu-P7:104 PRECLINICAL CARDIOVASCULAR
ABNORMALITIES AND THROMBOTIC RISK IN
PATIENTS WITH PRIMARY
GLOMERULONEPHRITIS WITH MILD OR NO
IMPAIRMENT OF RENAL FUNCTION

V. Palmieri 1, P. Esposito2, S. Martino1, C. Russo1, P. Migliaresi1 ,
S. Pezzullo1 , P. Marotta2, G. Di Minno1, M.M. Balletta2 , A. Celentano1 .
1Department of Clinical and Experimental Medicine, University Federico II,
Naples, Italy; 2Department of Nephrology, University Federico II, Naples,
Italy

Objective: To evaluate cardiovascular (CV) abnormalities and thrombotic
risk in patients with idiopathic glomerulonephritis (GN) with mild or no
impairment of renal function, and correlations between degree of glomerular
damage and CV abnormalities.

Methods: We compared 11 GN, clinically normotensives, with 9 hyper-
tensives patients with renal normofunction(HT), and 8 healthy controls(C)
comparable for age, sex, and body mass index. We assessed left ven-
tricular(LV) structure and functions; carotid atherosclerosis; flow-mediated
dilation(FMD); and 24h blood pressure monitoring(ABPM). Fibrinogen was
measured as a marker of inflammation and thrombotic risk.

Results: Blood pressure was higher in HT than in GN and C al-
most by definition, and didn’t differ between GN and C. 4 GN resulted
hypertensives by ABPM. LV mass index didn’t differ between GN and
C (65.0±11.2 vs.61.8±12.0g/m2,p=NS), and was lower in both groups
than HT(84.9±13.9g/m2,both p<0.01); GN had higher fibrinogen (356±73
mg/dL) than C and HT(255±54mg/dL,p<0.01). GN had higher prevalence of
endothelial dysfunction than C (40% vs 0% by definition),but not compared to
HT(44%,p=NS). 1 GN had carotid atherosclerosis. Within GN, higher degree
of mesangial proliferation correlated with lower FMD and higher fibrinogen
independent to demographics, anthropometry, and renal function(R2=0.82).

Conclusions: In GN, asymptomatic, endothelial dysfunction, inflamma-
tion, hypertension by ABPM may precede carotid atherosclerosis, and demon-
strate high CV risk in such a patient. Impaired FMD and high fibrinogen
correlated independently with more severe glomerular damage in GN.
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Tu-P7:105 SELECTED MARKERS OF INFLAMMATION, PAST
CHLAMYDIA PNEUMONIAE INFECTION IN
PATIENTS WITH STABLE ANGINA PECTORIS,
WITHOUT TRADITIONAL RISK FACTORS

D. Drobniak-Heldak1 , W. Kolasinska-Kloch1 , R. Rajtar1 , M. Kloch1,
B. Kiec-Wilk2, A. Zdzienicka 2, A. Dembinska-Kiec2 . 12nd Department of
Cardiology, Medical College of Jagiellonian University, Cracow, Poland;
2Department of Clinical Biochemistry, Medical College of Jagiellonian
University, Cracow, Poland

Objectives: The immunological and inflammatory theory of the atheroscle-
rosis emphasies important role of early markers of coronary artery disease
(CAD).

Methods: 70 men aged 37-53, without traditional risk factors: 40 with
stable CAD confirmed by coronary angiography, without past myocardial
infarct and 30 healthy volunteers were included. Levels of IgG and IgA
anti-Ch.p. antibodies, leukocytes, hsCRP, fibrinogen and the soluble forms of:
ICAM-1, VCAM-1, vWF and TM (Thrombomodulin) were analyzed in serum
at 6 months after PTCA.

Results: The level of IgG anti-Ch.p. antibodies was significantly
higher in CAD group as compared with controls (97±97,09vs.8,83±84,62
UI/l;p<0,05), similarly, the level of IgA anti-Ch.p. antibodies was higher but
not significantly. The study showed significantly higher levels of: fibrino-
gen (3,91±0,96vs.3,08±0,34 g/l;p<0,05), hs-CRP (2,6±2,3 vs.1,32±1,46
ng/ml;p<0,05), sICAM-1 (268,33±69,31vs.202,65±36,70 ng/ml;p<0,05)
and leukocytes (5,24±1,56 vs. 4,02±0,38 x103; p<0,05) in CAD group
in comparison to controls. In contrast, the level of TM was significantly
lower in CAD group as compared with controls (32,32±8,26vs.39,99±9,22
ng/ml;p<0,05). There was in CAD group a positive correlation between
ICAM-1 and IgA anti-Ch.p. antibodies (r=0,335; p<0,05).

Conclusions: 1. The study showed increased levels of the inflammation
markers in CAD group. 2. The data suggest that past Ch.p. infection correlates
with degree of integrin expression and the investigated parameters seem to
be helpful in exploring the inflammatory and immunological processes in
endothelium.
Funding: The grant KBN 501/NKL/19/L.

Tu-P7:106 CELLULAR ADHESION MOLECULES IN HEALTHY
SUBJECTS: SHORT TIME VARIATIONS AND
RELATION TO FLOW MEDIATED DILATION

O. Eschen1, J.H. Christensen2 , O. Frøbert1 , E.B. Schmidt1. 1Dept of
Cardiology, Aalborg Hospital, Aalborg, Denmark; 2Dept of Nephrology,
Aalborg Hospital, Aalborg, Denmark

Objective: We aimed to 1) describe short term inter- and intra-variation
in serum soluble adhesion molecules (sCAMs: E-selectin, P-selectin, in-
tercellular adhesion molecule-1(sICAM-1) and vascular cellular adhesion
molecule-1(sVCAM-1)) in healthy subjects, and 2) to correlate these adhesion
molecules to FMD.

Methods: 40 healthy subjects aged XX-YY was included. They had no
known disease and took no medication. Serum levels of soluble P-selectin, E-
selectin, Vascular Adhesion molecule-1 and Intercellular Adhesion Molecule-1
was measured with 4 weeks interval. Inter- and intra-individual variations
in sCAMs were determined. FMD in the brachial artery was measured at
baseline.

Results: Mean sCAMs were nearly identical at baseline and after 4 weeks.
Variation coefficients of the measured sCAMs were 7.9-11.5 percent, giving
an estimated intra subject variation in sCAMs of 3.5-6.5 percent. No corre-
lations between sCAMs and FMD were found in all subjects. However, after
dichotomizing the study group according to median age, a significant inverse
correlation between FMD and sE-selectin (r=-0.18, p=0.003) was found in the
younger age group, also after correction for gender.

Conclusions: Short term inter-individual variation in sCAMs in healthy
subjects is negligible. Intra-subject variation was also small, only 3.5-6.5
percent. Also, we found a significant correlation between sE-selectin and
FMD in subjects less than 52 years, indicating an association of dysfunction
and inflammation in the vascular endothelium in these subjects.
Funding: The Medical Research Foundation of North Jutland, Denmark.

Tu-P7:107 IDENTIFYING UNIQUE PROTEIN KINASE B
PATHWAYS USING PROTEOME ACTIVITY
ANALYSIS AND TRANSCRIPTOME MINING OF SMC
WITH DISTINCT PHENOTYPES

N. Emmett1, A. Davis2, S. Harris-Hooker3. 1Department of Physiology,
Morehouse School of Medicine, Atlanta, USA; 2Cardiovascular Research
Institute, USA; 3Department of Pathology, Morehouse School of Medicine,
Atlanta, USA

Objective: Vascular smooth muscle cells (VSMC) undergo phenotype transi-
tion from a contractile to a synthesis phenotype in a number of disease states.
In the present study we have addressed the role of the protein kinase B (PKB)
pathways in regulating the transition of SMC from a contractile to a synthesis
phenotype. We have tracked the presence of 79 kinase activities. Eighteen (18)
clusters of kinase B activities have been identified between the up regulated
contractile and synthesis phenotypes.

Methods: We have exported the activity data from our image analysis
program and imported them into a gene expression analysis program. Our
approach has been to analyze both protein kinase B activity and its RNA ex-
pression levels to define their role in molecular phenotyping in the contractile
or synthesis state.

Results: We have used these two combined data sets to supplement our
insight into the role of the kinase B pathways in SMC phenotype transition
and have identified ten (10) kinase B activity and transcriptome networks. All
activities are differentially expressed as defined by student’s test. Principal
component analysis was used to identify those kinase B activities that con-
tribute most significantly to transistion from contractile low pressure to the
hypertensive/synthesis phenotype.

Conclusion: Our data points to a specific network of kinase B associated
genes that may be worth further investigation to gain a better insight into the
molecular changes associated with SMC activated in experimental vascular
remodeling and human vascular diseases.
Funding: G-12RR 03034, GM58268, NCC9-112, 5P20MD

Tu-P7:108 THE SYSTOLIC AND DIASTOLIC FUNCTION OF
THE LEFT VENTRICLE IN THE PATIENTS WTH
DIABETES MELLITUS OR METABOLIC SYNDROME

M. Dluzniewski 1, A. Mamcarz1, M. Janiszewski1 ,
A. Cudnoch-Jedrzejewska1,2 , W. Braksator1. 1II Cardiology Clinic The
Warsaw Medical University, Warsaw, Poland; 2Department of Physiology The
Warsaw Medical University, Warsaw, Poland

Objective: The disturbances of diastolic function (DF) appear often earlier in
the patients with diabetes mellitus (DM) compared to disturbances of systolic
function (SF). The similar mechanisms are involved in disorders of DF and
SF in patients with metabolic syndrome (MS), which can promote the slow
development of heart failure (HF) in both groups.

The aim of the study was to access the DF and SF of the left ventricle in
patients with DM, MS and control group (CG).

Material and Methods: 67 male, age of 53,7 with DM lasting for 6 years
and 67 persons with MS without DM age of 55,0 were examined.

Results: The ejection fraction (EF) has had a proper value and was similar
in both groups (DM-59,9%, MS-60,7%). The parameters characterizing the
DF were significantly different in patients with DM and MS compared CG
- E/A (DM-0,92, MS-1,00, CG-1,11); p<0,001, IVRT (DM-104,8ms, MS-
100,6ms, CG-91,3ms); p<0,001, DT (DM-216ms, MS-214ms, CG-203ms);
NS. The differences between DM and MS were statistically not significant.

Conclusions: 1. Significant disturbances of DF and proper SF of the left
ventricle were observed in the

2. The DF will be preclinical manifestation of the diabetic cardiomiopathy,
which is observed in the early stage of the impaired glucose tolerance.

3. Echocardiography should be included as standard procedures in patients
with DM and MS.
Funding: grant from Medical University of Warsaw

Tu-P7:109 COMPUTER IMAGE SIMULATION AND
MATHEMATIC MODELING OF THE VERY EARLY
STAGE OF ATHEROSCLEROSIS IN HUMAN

K.A. Lusta1, A.N. Orekhov1,2. 1Institute of General Pathology and
Pathophysiology, Russian Academy of Medical Sciences, Moscow, Russia;
2Institute for Atherosclerosis Research, Ltd., Moscow, Russia

Objectives: The contribution of arterial intima cells, LDL, lipids, and humoral
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factors (HF) in atherosclerosis are well documented up-to-date. Nevertheless,
the underlying physiological and molecular mechanisms triggering ateroge-
nesis remain unknown. We used combination and integration of realistic
microscopy visualization, mathematic modeling, image processing and simu-
lation techniques for interpretation of determinate nonrandom distribution of
cells, molecules and aggregates in grossly uninvolved arterial intima (GUAI).

Methods: Human arteries taken at autopsy were processed for microscopy
examination using histochemical and single- and double-immunocytochemical
procedures. The staining with anti-CD45, CD14, Mac3, CD68, CD83, CD86,
HLA-DR, ApoB, Fbn, C5b9 antibodies, were performed. NIH Image PC
system, SPSS package and computer image simulation (CIS) were used for
morphometry, statistical analysis and image processing, respectively.

Results: Hemocytes, resident cells, apoB, lipids and HF were revealed
in GUAI that are displayed in clusters. The mathematic modeling and CIS
presents the models and continuity of the target group determinate nonrandom
distribution (DND).

Conclusion: DND of cells, lipids, molecules and LDL in uninvolved intima
can be important event acting a significant part in the very early stage of
atherosclerosis. The data obtained empower to develop a dynamic view on the
central pathomechanisms involved in atherogenesis.
Funding: Institute for Atherosclerosis Research, Ltd., Moscow, Russia

Tu-P7:110 SERUM ATHEROGENICITY PREDICTS THE
PROGRESSION OF ATHEROSCLEROSIS

A.N. Orekhov1, I.A. Sobenin2. 1Institute for Atherosclerosis Research,
Moscow, Russia; 2Institute of General Pathology and Pathophysiology,
Moscow, Russia

The phenomenon of blood serum atherogenicity had been described previ-
ously as the ability of human serum to induce lipid accumulation in cultured
cells. The deposition of intracellular cholesterol and subsequent foam cell
formation is a key feature of early atherosclerotic lesion. However, the role
of serum atherogenicity in atherogenesis remained unclear. To elucidate the
relationship between serum atherogenicity and atherosclerosis progression,
the two-year prospective study has been performed in asymptomatic men who
had the evidence of early carotid atherosclerosis evaluated by high resolution
ultrasound. In 41 patient with initially non-atherogenic serum the increase
of blood serum atherogenicity correlated with the increase of intima-media
thickness (IMT) of common carotid arteries (r=0.345, p=0.027). Spontaneous
uprise of serum atherogenicity during the follow-up was contingent with the
progression of atherosclerosis (p=0.008). In 165 patients blood serum taken at
the baseline induced 1.2-3.9-fold increase in cholesterol content of cultured
cells, i.e. was atherogenic. The changes in serum atherogenicity correlated
with the dynamics of IMT (r=0.155, p=0.047). The complete removal of
serum atherogenic potential in treated patients was contingent with atheroscle-
rosis regression (p=0.014). So, the uprise of blood serum atherogenicity is
related to atherosclerosis progression, and the elimination of atherogenicity
induces the regression of atherosclerotic lesions. The novel principle of direct
antiatherosclerotic therapy based on inhibition of cholesterol deposition in
arterial wall has been developed.

Tu-P7:111 ENDOTHELIAL DYSFUNCTION AND HS-CRP LEVEL
ARE EARLIER MARKERS OF ATHEROSCLEROSIS
IN PATIENTS WITH IMPAIRED GLUCOSE
TOLERANCE AND DIABETES MELLITUS TYPE

N.A. Galitsina, L.A. Chugunova, M.V. Shestakova, O.Y. Sukhareva. National
Research Center for Endocrinology, Moscow, Russia

Objective: To compare structural (intima-media thickness (IMT)), immuno-
inflammatory (hs-CRP) markers and endothelial dysfunction (decrease of
Flow Dependent Vasodilatation (FDVD) in patients with Impaired Glucose
Tolerance (IGT) and Diabetes Mellitus Type 2 (DM 2) at different stages of
complications.

Methods: We examined 22 patients with IGT, 181 patients with DM 2 at
different stage of macrovascular complications including 31 patients with DM
2 with macrovascular events similar by gender and age. The level of hs-CRP
was detected by immune-enzyme method; FDVD was measured by reactive
hyperemia test and IMT was measured up-to-date distant 1sm artery carotis
communis by ultrasound method in 2D-scan mode at ultrasonografic sistem
Sonos 5500 (H/P).

Results: Endothelial dysfunction (FDVD<8%) was found in 75% patients
in IGT group, in 86% patients in group DM 2 without macrovascular events,
and in 98% patients in group DM 2 with macrovascular events. Hs-CRP>

1 mg/l was detected in 65% patients in IGT group, in 76% patients with
DM 2 without macrovascular events, and in 86% patients in group DM 2
with macrovascular events. Atherosclerotic alterations (IMT >0,9 mm) was
detected in 23% patients in IGT group, in 40% patients in group DM 2 without
macrovascular events, and in 59% patients in group DM 2 with macrovascular
events.

Conclusion: These results demonstrated, that endothelial dysfunction and
hs-CRP level are more earlier markers of atherosclerosis in comparison with
structural alterations in patients with disturbances of carbohydrate metabolism.

Tu-P7:112 ADVANCED OXIDATION PROTEIN PRODUCTS
(AOPP) AND HIGH-SENSITIVE C-REACTIVE
PROTEIN (HS-CRP) IN AN “ATHEROMA-FREE
MODEL”: DOWN’S SYNDROME

G. Goi1, C. Baquero-Herrera1 , F. Licastro2, A.E. Malavazos3, G. Dogliotti3 ,
M.M. Corsi3. 1Dept Biochemistry, University of Milan, Milano, Italy; 2Dept
of Experimental Pathology,University of Bologna, Bologna, Italy; 3Institute
of General Pathology, University of Milan, Milano, Italy

Objective: Down Syndrome patients rarely die from advanced atherosclerosis
and in fact pathological studies report no increase in atherosclerosis or even a
complete absence of atherosclerotic changes. Since 1996, advanced oxidation
protein products (AOPP), produced by chlorinated species generated by the en-
zyme myeloperoxidase, a marker of neutrophil activation, have been found in
the extracellular matrix of human atherosclerotic plaques, and elevated levels
of AOPP were described as an independent risk factor for coronary disease.

Methods: We studied three groups of DS subjects: group 1 consisted of 23
children; group 2 of 14 adults and group 3 of 13 elderly patients and a group of
20 age-matched healthy controls. Circulating levels of AOPP were measured
by optical density (OD) at 340 nm under acid conditions (ImmunoDiagnostik,
Bensheim, Germany) and plasma hs-CRP was evaluated by LANIA.

Results: DS subjects showed no significant differences in hs-CRP from
the healthy counterparts; there were also no differences between young (0.497
+ 0.581 mg/dL), middle-aged (0.648 + 0.852 mg/dL) and elderly subjects
(0.392 + 0.416 mg/dL) (all p>0.05).For AOPP too, DS subjects showed no
real differences from their healthy counterparts, and there were no differences
between young (52.95 ± 22.4 mmol/L), middle-aged (41.72 ± 10.27 mmol/L)
and elderly people (55.37 ± 14.24 mmol/L) (all p>0.05).

Conclusions: As we report here, the low incidence of cardiovascular
disease in these healthy DS subjects with their low levels of hs-CRP and
AOPP suggest that in this group risks are probably considerably lower.

Tu-P7:113 THE UTILITY OF ALIZARIN RED S STAINING IN
DETECTION OF PERIPHERAL VASCULAR
CALCIFICATION IN COMPARISON WITH H&E
STAINING

M. Afshar1, N. Taibi2, M.J. Golalipoor 3. 1Anatomy and Cell Biology
Department, Birjand, Iran; 2Pathology Department, Mashhad, Iran;
3Anatomy and Cell Biology Department, Gorgan, Iran

Objectives: Calcification of the media of peripheral arteries is referred to as
Monckebers Sclerosis (MS) and occurs commonly in aged and diabetic indi-
viduals. Its presence predicts risk of cardiovascular events and leg amputation
in diabetic patients. This study is designed to introduce Alizarin red S staining
instead of Hematoxylin and Eosin (H&E) staining for detection of vascular
calcification.

Methods: Uterine paraffin sections belonging to the 20 women aged more
than sixty, and endured hysterectomy, stained with H&E and ARS. For H&E,
the sections were treated with Mayers hematoxylin (pH 2.3) for 5 min and
with Eosin alcohol (pH 4.1) for 1 min. For ARS, 1% ARS dissolved in distilled
water was adjusted to pH 6.4 by adding 10% ammonium hydroxide solution
drop by drop. Five sections were randomly selected for microscopic study in
which vessels with medical calcification were counted.

Results: Crystals were seen clearly in most specimens stained with ARS,
but were markedly reduced in tissue sections stained with H&E. The number
of arteries with calcification (18.4±1.34 mean ± SD) compared with H&E
(10.4±1.42 mean ± SD) was significantly (p<0.000) higher.

Conclusion: Standard H&E staining reduced the number of visible crys-
tals, probably due to strong acidity of both Hematoxylin and Eosin solutions,
whereas the ARS stain seems to preserve a large number of the crystals: so we
recommend this staining for a correct diagnosis in early stages of peripheral
vascular calcifications.
Funding: Birjand University.
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Tu-P7:114 THE ROLE OF ERYTHROCYTES STRUCTURAL AND
FUNCTIONAL PARAMETRES IN ISCHEMIC HEART
DISEASE

I. Khakhutaishvili, M. Jangavadze. A. Natishvili Institute of Experimental
Morphology, Tbilisi, Georgia

The aim of the study is to establish the role of erythrocytes structural and
functional changes in development of acute coronary syndrome.

Methods: 80 patients were investigated: (age 65,7±12,1). They were
divided into 4 three groups: I group - patients with stable angina I-II functional
class. II group - with stable angina III-IV functional class, III group with
unstable angina and the control group (IV) (practically healthy persons).
We studied: malondialdehyde (MDA) and phospholipids in erythrocytes
membranes. Erythrocytes morphology by light and electron microscopy and
osmostability.

Results: The rate of MDA was elevated in IHD group with comparison
of control group. Also there was significant increasing of MDA level within
IHD groups. On the contrary the rate of phospholipids was decreased. This
biochemical events reflected in morphological changes. We found significant
increasing of the degenerative erythrocytes forms. In III group there was only
68.1% of normocytes. Also we found that erythrocytes osmostability was
decreased by IHD stages.

Conclusion: Oxidative damage of erythrocytes membranes is important
event in atherogenesis, oxidativly modified lipids leads not only foam cells
formation, but also damage erythrocytes respiratory function, which is cause
of hypoxia and IHD progress. This hypotheses is supported by date obtained
in our investigation. Increasing of MDA and decreasing of phospholipids leads
morphological and functional degradation of erythrocytes.

Tu-P7:115 D-GLUCOSE ENHANCES FETUIN-A EXPRESSION IN
HEPATOCYTES

Y. Ikeda, T. Suehiro, H. Takata, S. Inada, F. Osaki, M. Inoue, K. Arii,
Y. Kumon, K. Hashimoto. Kochi Medical School, Kochi University, Nankoku,
Japan

Objectives: Fetuin-A, designated alpha2-Heremans Schmid Glycoprotein
(AHSG), is a secreted plasma protein that is expressed in hepatocytes. Fetuin-
A inhibits insulin-induced insulin receptor autophosphorylation and tyrosine
kinase activity. In this study, we examined the effect of glucose on fetuin-A
expression and transcription of the AHSG gene encoding fetuin-A.

Methods: Fetuin-A expression was analyzed by Western blotting using
fetuin-A antibody. For a reporter gene assay, DNA fragments of the pro-
moter region of AHSG gene (-1091/+22, -477/+22, -302/+22, -196/+22 and
-89/+22) were amplified using a PCR method, and each DNA fragment was
introduced into the firefly luciferase expression vector (AHSG/Luc). Transient
transfection into HepG2 cells was performed using a cationic lipid method,
and luciferase activity was determined at 24 hrs after transfection.

Results: D-glucose increased fetuin-A protein expression by 2∼3-
fold. AHSG/Luc constructs except for AHSG(-196/+22)/Luc and AHSG(-
89/+22)/Luc showed luciferase activities. D-glucose, but not L-glucose or
mannitol, enhanced AHSG promoter activity in a dose-dependent manner
(the promoter activity after a treatment with 25 mM D-glucose was 4∼5-fold
higher as compared to that with 5 mM D-glucose). The time-course study
showed the effect of D-glucose to be significant after 3 hrs. Insulin showed no
significant effect on the promoter activity.

Conclusions: Glucose enhances transcription and expression of fetuin-A
in cultured hepatocytes. The increase in hepatic fetuin-A expression may be a
cause of glucose toxicity in diabetic state.

Tu-P7:116 GENOMIC SCREENING OF UNSTABLE PLAQUES:
VITAMIN D RECEPTOR AS A NEW TARGET FOR
ATHEROSCLEROSIS

R.A. McDonald1, N. El-Shanti1 , D. Mallinson2, H.J. McKinnon2,
C.J. Long2, C.L. Jackson1. 1Bristol Heart Institute, Bristol, United Kingdom;
2Organon Laboratories Ltd, Newhouse, United Kingdom

Objective: To identify, by Affymetrix microarray screening of RNA isolated
from the brachiocephalic arteries of fat-fed apolipoprotein E (apoE) knockout
mice, genes that are differentially expressed in plaques at high risk of rupture.

Results: There was a 6-fold higher level of vitamin D receptor gene
expression in mice fed a high-fat diet for 7 weeks than in mice fed this diet
for 5 weeks. This pattern of expression is particularly interesting as there
is a sharp rise in the number of plaque ruptures at the 7 week time-point.

Differential expression was confirmed by Q-PCR, and immunostaining and
Western blotting of vulnerable plaques showed that vitamin D receptor protein
was present. To assess the potential role of vitamin D and signalling through
the vitamin D receptor on plaque stability, apoE knockout mice were fed
high-fat diet with low (1000 IU/kg), normal (3600 IU/kg) or high (13,600
IU/kg) levels of vitamin D. Plaques were 51% smaller in the low vitamin
D group (p<0.05), and 75% larger in the high vitamin D group (p<0.05).
There was no significant change in the number of plaque ruptures in the high
vitamin D group, but there were no ruptures at all in the low vitamin D group
(p<0.001).

Conclusions: These data suggest that a reduction in vitamin D receptor
signalling inhibits plaque initiation and/or early growth, but more importantly
also has an independent inhibitory effect on plaque destabilisation and rupture.
Funding: Organon Laboratories.

Tu-P7:117 AN ENDOTHELIAL CELL RETENTION STUDY ON
TISSUE ENGINEERED VASCULAR GRAFTS

G.X. Wang1, D.H. Wei1,2, L.S. Liu1,2, C.J. Tang1, Y.Z. Yang2, Q.S. Yu3.
1Bioengineering College of Chongqing University, Chongqing, China; 2The
Institute of Cardiovascular Disease, Nanhua Univercity, Hengyang, China;
3The Center for Surface Science and Plasma Technology, Department of
Chemical Engineering, University of Missouri, Columbia, USA

Objective: To improve the hemocompatibility of vascular grafts, endothelial
cells(EC) seeding of grafts prior to implantation is critical. The current in vitro
study was designed to study the adhesion and retension of endothelial cells
in different conditions, such as different shear stress and substrates, and gene
trasfected or not.

Methods: Glass slides were precoated with different substrates of poly-l-
lysine, fibronectin, or collagen IV, ECs modified with VEGF gene were seeded
onto glass slide subjected to wall shear stress (WSS) with 2.1 Pa or 4.2 Pa for
24h using a parallel plate flow chamber.

Results: It was found that the ECs exposed to WSS 2.1Pa have higher
retention rate than that subjected to WSS 4.2 Pa. When subjected to WSS with
2.1Pa, poly-l-lysine (90.38% ± 2.09%) and fibronectin (90.38% ± 2.09%)
coated substrates showed better EC adhesion and retention ability than col-
lagen IV (19.77% ± 1.05%) coated ones. However, no significant difference
was observed with the retention of original ECs and VEGF modified ECs on
poly-l-lysine coated substrates.

Conclusions: Our experimental results of this study indicated that the EC
adhesion and retention varies with different precoatings. Therefore, appro-
priate selection and use of more suitable precoated substrates is crucial to
improve the endothelialization effect on vascular grafts.
Funding: The work was supported by a Key Project Grant of Internationally
Scientific and Technological Cooperation (No. 2004DFA06400) from the
MOST of China, and a Key High Technology Grant (No.2002-1575) from
Chongqing Municipal Development and Reform Commission of China.

Tu-P7:118 PATIENTS WITH TYPE 2 DIABETES MELLITUS AND
CARDIAC AUTONOMIC NEUROPATHY HAVE
IMPAIRED ELASTIC PROPERTIES OF ASCENDING
AORTA

I. Moyssakis1, N. Tentolouris2 , M. Daskalaki1 , E. Gialafos1, I. Paizis1,
S. Vichos1, V. Votteas1. 1Cardiac Department, Laiko Hospital, Athens,
Greece; 21st Department of Propaedeutic Medicine,Athens University
Medical School, Athens, Greece

Objective: Reduced aortic distensibility predicts cardiovascular mortality in
patients (pts) with type 2 diabetes. Cardiac autonomic neuropathy (AN) is
common in these subjects. However, the relationship between the elastic
properties of the aorta and AN has not been studied to date.

Material and Methods: A total of 87 subjects with type 2 diabetes(27
with and 60 without cardiac AN) as well as 60 healthy individuals, mached for
age and sex, were examined. Aortic stiffness was determined non-invasively
by aortic distensibility with high resolution ultrasonography.

Results: Aortic distensibility in patients with diabetes (1.81 ± 0.58/1003

cm2/dyn) was decreased compared to controls (2.53 ± 0.34, p<0.0001).
Moreover, diabetic individuals with cardiac AN had reduced aortic dis-
tensibility as compared with pts without this complication: 1.60±0.72 vs.
1.90±0.48/1003cm2/dyn, respectively (p<0.02). Multivariate linear regression
analysis in the diabetic group, after controlling for a number of confounding
factors such as age, systolic and diastolic blood pressure, duration of diabetes
and severity of cardiac autonomic neuropathy, demonstrated a significant and
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independent association between duration of diabetes [B=-0.02,p<0.01] and
presence of cardiac AN [B=-0.29,p<0.03] with aortic distensibility.

Conclusions: Type 2 diabetes is associated with a significant reduction in
the elastic properties of the aorta. In addition, known duration of diabetes and
presence of cardiac AN are the main predictors of aortic distensibility in these
subjects.

Tu-P7:119 POTASSIUM CHANNEL OPENER PINACIDIL
RELAXES THE ISOLATED HUMAN RADIAL ARTERY
IN ENDOTHELIUM-DEPENDENT AND
ENDOTHELIUM-INDEPENDENT MANNER

N. Stojnic1 , L.J. Gojkovic-Bukarica1 , M. Peric2, J. Markovic-Lipkovski3 ,
B. Djukanovic2 , H. Heinle4, V. Kanjuh5. 1Departement of Clinical
Pharmacology, Pharmacology and Toxicology, Faculty of Medicine,
University of Belgrade, Belgrade, Serbia - Montenegro; 2Institute for
Cardiovascular Diseases Dedinje, Belgrade, Serbia - Montenegro; 3Institute
of Pathology, Faculty of Medicine, University of Belgrade, Belgrade, Serbia -
Montenegro; 4Institute of Physiology, University of Tubingen, Tubingen,
Germany; 5Serbian Academy of Science and Arts, Belgrade, Serbia -
Montenegro

Objectives: to determine the vasorelaxant properties of pinacidil on the
isolated human radial artery, to define the contribution of different K+ channel
subtypes in endothelium-independent pinacidil action.

Method: Sustained contractions of the radial artery rings were provoked
by exogenously applied phenylephrine and 100 mM K+.

Results: Pinacidil induced a concentration-dependent relaxation of the
radial artery with and without endothelium with statistically significant differ-
ence, suggesting that this vasorelaxant effect has endothelium-dependent com-
ponent. Since L-NAME and methylene blue did not affect this endothelium-
dependent effect it seems like NO and cGMP are not involved as messengers.
In radial artery with and without endothelium precontracted with 100 mM K+

responses to pinacidil were highly significantly shifted to the right compared
to results in rings precontracted with phenylephrine, but maximal relaxation
was not affected. Glibenclamide (10 microM) and tetraethylammonium (6
mM) did partly antagonize the pinacidil-induced relaxation without affecting
maximal relaxation, while charybdotoxin and 4-amynopiridine had no effect.

Conclusions: Our results suggest involvement of endothelium derived
hyperpolarizing factor in endothelium-dependent and ATP-sensitive potas-
sium channels in endothelium-independent vasorelaxant effect of pinacidil on
isolated human radial artery. When higher concentrations of pinacidil were
used some other, K channel- and endothelium derived hyperpolarizing factor-
independent mechanisms may take part.
Funding: Scientific Research Grant from Ministry of Science and Technology,
Serbia.

Tu-P7:120 DIHYDROTESTOSTERONE DECREASES TUMOR
NECROSIS FACTOR A AND LIPOPOLYSACCHARIDE
INDUCED INFLAMMATORY RESPONSE IN HUMAN
ENDOTHELIAL CELLS

G.D. Norata1,2, G. Tibolla1,2 , P.M. Seccomandi1 , A. Poletti3 ,
A.L. Catapano1,2 . 1Department of Pharmacological Sciences, University of
Milan, Milan, Italy; 2Center for the Study of Atherosclerosis, Bassini
Hospital, Cinisello Balsamo, Italy; 3Institute of Endocrinology, Centre of
Excellence On Neurodegenerative Diseases, University of Milan, Milan, Italy

Context. An increasing body of evidence suggests that testosterone may exert
beneficial effects on the development of atherosclerosis. It was suggested
that testosterone may act after conversion into estradiol and activation of the
estrogen receptors, however a direct role of androgens on the vascular wall
has been proposed. We investigated the effects of dihydrotestosterone on the
pro-inflammatory response observed in human endothelial cells.

Human endothelial cells isolated from umbilical cords were incubated with
LPS or TNFalpha in the presence or absence of DHT. mRNA and cellular
proteins were processed for gene expression studies, transient transfection
experiments were performed to investigate molecular mechanisms involved in
the effects observed.

Results: LPS and TNFalpha induced VCAM-1, and ICAM-1 mRNA and
protein expression, as detected by Q-real time PCR, FACS and confocal
microscopy, but this effect was reverted when cells were incubated with
DHT. In addition DHT inhibited mRNA expression of IL-6, MCP-1, CD40,
TLR4, PAI-1 and Cox-2 and the release of cytokines and chemokines as
GRO, GM-CSF and TNFalpha. The DHT effect was counteracted by bica-

lutamide, an antagonist of the androgen receptor. Furthermore when cells
were co-transfected with a Cox-2 promoter or a 3xNF-kB luciferase reporter
vector and a plasmid expressing the human androgen receptor, DHT treatment
inhibited the increase of the luciferase activity observed with TNFalpha.

Conclusion: Dihydrotestosterone could positively regulate endothelial
function through the control of the inflammatory response mediated by NF-kB
in endothelial cells.

Tu-P7:121 SOLUBLE THROMBOMODULIN (STM) –
A MOLECULAR MARKER OF ENDOTHELIAL CELL
INJURY IN CHILDREN AND ADOLESCENTS WITH
TYPE 1 DIABETES

K. Wojtkielewicz, M. Urban, M. Kowalewski, J. Peczynska, B. Glowinska.
Medical University, Bialystok, Poland

Objective: Endothelial damage is an early step in the patogenesis of athero-
sclerosis. TM - a specific marker of endothelial cell damage, is a trans-
membranous structure of anti coagulant properties with extracellular region
comprising a thrombin binding site. The aim of the study was to compare the
plasma levels of sTM in children with type 1 diabetes.

Methods: We studied 85 diabetic children (aged 9,9-20,7 years), with good
metabolic control, without diabetes complications and 17 healthy controls
(aged 12-17,9 years). sTM was measured by the methods of ELISA. The total
cholesterol, HDL, LDL, triglycerides were assessed using routine laboratory
kits. We also calculated body mass index (BMI) and measured average blood
pressure using ABPM (Arterial Blood Pressure Monitoring). As sTM is
excreted by the kidney we also measured the creatinine clearance.

Results: Plasma concentration of sTM in the group with type 1 dia-
betes was higher than that in the control group (4,06±0,92 vs 3,43± 0,4
p<0,05). Compared with healthy group, diabetic children had higher plasma
concentration of total cholesterol and significantly lower level of HDL-c. In
addition significant correlation between sTM and total cholesterol and LDL
was observed in the diabetic group. We did not notice differences in blood
pressure, BMI and parameters of renal function in study groups. There were
no significant associations between sTM and age or sex.

Conclusions: 1. The increased level of sTM was reported in children with
type 1 diabetes. 2. Higher level of sTM in children with diabetes support
hypothesis that endothelium cells may be damaged in this group.

Tu-P7:122 RELATIONSHIP BETWEEN BRACHIAL ARTERY
FLOW-MEDIATED DILATION AND
CARDIOVASCULAR RISK FACTORS

O. Nemchyna, M. Lutay, O. Tsizh, V. Slobodskiy, I. Golikova. Strazhesko
Institute of Cardiology, Kiev, Ukraine

Objective: The aim of our study was to evaluate correlation between value
of brachial artery flow-mediated dilation as parameter of endothelial function
and cumulative parameter of 10-year cardiovascular risk - SCORE, as well as
with separate risk factors.

Methods: We examined 62 male patients (mean age 53±8). 10-year risk
value of fatal cardiovascular disease (SCORE) was calculated according to the
recommendations for population at high cardiovascular risk using level of total
cholesterol (TC), smoking, level of systolic blood pressure (SBP) and patients
age. Vascular echography was performed to analyze endothelium-dependent
flow-mediated dilatation (FMD) in the brachial artery. Pearson correlation
method was performed to assess relations between FMD and value of SCORE
and separate risk factors - age, TC level, smoking habits and SBP.

Results: Among studied patients 35 were smokers, 39 had arterial hy-
pertension, mean level of TC in group was 6,1±1,3 mmol/L. There was a
significant negative correlation between FMD and patients age (r=-0,355;
P<0,02) and between FMD and TC level (r=-0,304; P<0,05), whereas no
correlation between level of SBP and smoking where observed. More signifi-
cant negative correlation was revealed for FMD and SCORE value (r=-0,383;
P<0,01).

Conclusion: Endothelial function and its quantitative parameter FMD of
brachial artery is inversely correlated with age and level of TC, but not cor-
related with SBP and smoking habits in males. SCORE has stronger negative
correlation with FMD as cumulative parameter of cardiovascular risk.
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Tu-P7:123 DISTINCT ROLES FOR PAR1 AND 2-MEDIATED
VASOMOTOR MODULATION IN HUMAN ARTERIAL
AND VENOUS CONDUITS USED IN CORONARY
ARTERY BYPASS SURGERY

R. Ballerio1 , M. Brambilla2 , D. Colnago1, A. Parolari1 , M. Agrifoglio1,
F. Alamanni1, M. Camera1,2 , E. Tremoli1,2, L. Mussoni2. 1Centro
Cardiologico Monzino, Milan, Italy; 2Dep Pharmacol Sci, University of
Milan, Milan, Italy

The use of internal mammary artery (IMA) in coronary artery bypass grafting
(CABG) is associated with improved patency rates in comparison with saphe-
nous vein (GSV); this may be related to endothelial release of vasodilators
that antagonise vascular contraction. Recently, a family of protease-activated
receptors (PARs) have been shown to modulate endothelium-dependent va-
sodilatation. Objectives and methods: This study is aimed at evaluating the
presence and the functional role of PAR1 and PAR2 in mediating vascular
tone in IMAs and GSVs obtained from patients undergoing CABG by means
of real time-PCR and isometric tension measurements.

Results: PAR1 mRNA levels were higher than PAR2 in both vessels.
In pre-contracted rings the selective PAR1-activating peptides (PAR1-AP),
TFLLR-NH2 (0.001 to 10 μmol/L), caused an endothelium-dependent re-
laxation greater in IMAs than GSVs (pD2 values 7.25±0.6 and 7.86±0.42
respectively, p<0.05; Emax values 56.2%±17.3 and 29.7%±13.4 respectively,
p<0.001). PAR2-AP, SLIGKV-NH2 (0.01 to 100 μmol/L), elicited only a
slight change in vascular tension in both vessels. Pre-incubation (14 h) of
rings with TNFalpha (3 nmol/L), followed by exposure to PAR2-AP, increased
the relaxation in a significantly manner only in IMAs (p<0.05 vs non stim-
ulated vessels) accompanied by an increase in PAR2 mRNA expression. The
relaxations, induced by both PAR-APs, are NO- and endothelium-dependent.

Conclusion: These data show that: i) functional active PAR1 and PAR2
are present in IMAs and GSVs; ii) inflammatory stimuli selectively enhance
endothelium-dependent relaxation to PAR2-AP in IMAs.

Tu-P7:124 HIGH GLUCOSE INDUCES
TRANSDIFFERENTIATION OF ENDOTHELIAL
CELLS INTO SMOOTH MUSCLE CELLS

Y. Liu, X.H. Zu, H.G. Li, Q.K. Li, M.B. Cai, Y.C. Lv, Z.Q. Wang, Z. Wang,
W.D. Yin, Z.B. Wang. Nanhua University, Hengyang, China

Objective: Uncontrolled hyperglycemia is the main risk factor in the devel-
opment of diabetic vascular complications. The endothelial cells are first to be
damaged by hyperglycemia due to their unique location as the inner lining of
all vessels. The mechanism of endothelial injury by high glucose is still poorly
understood. The present study was undertaken to investigate the hypothesis
that high glucose can induce endothelial-smooth muscle transdifferentiation
in human umbilical vein endothelial cells (HUVECs).

Methods: HUVECs were incubated with 0, 5.5, 11.1, 22.2, 44.4 mmol/L
D-glucose or 22.2 mmol/L mannitol for 48 hours, and with 44.4 mmol/L
D-glucose for 0, 12, 24, 48, 96 hours or 44.4 mmol/L mannitol for 48 hours
respectively. The expression of von willebrand factor (vWF), alpha-smooth
muscle actin (SMA) and smooth muscle myosin heavy chains (SM-MHCs) in
HUVECs were examined by immunocytochemistry and western blotting.

Results: During incubation with graded glucose concentration for 48
hours, HUVECs transferred spindle morphology to a more compact and larger
appearance, and expressed SMA and SM-MHCs (as smooth muscle-related
markers) in a diffuse cytoplasmic pattern. With graded time in culture, the
expression of SMA and SM-MHCs were increased, and expresion of vWF (as
a endothelial marker) was decreased.

Conclusions: The observation that endothelial-smooth muscle transdiffer-
entiation can take place in HUVECs suggests that endothelium could serve as
a potential source of at least some smooth muscle cells in diabetic vascular
complications.
Funding: Hunan Provincial National Natural Sciences Foundation of China.

Tu-P7:125 ENDOTHELIAL DYSFUNCTION IN DIABETIC
RETINOPATHY

A. Lipinska1, M. Puchta1, K. Jankowski1, D. Korczak1, Z. Lewandowski2,
D. Liszewska-Pfejfer1 . 1Dep. of Internal Medicine and Cardiology, Medical
University of Warsaw, Warsaw, Poland; 2Dep. of Epidemiology, Medical
University of Warsaw, Warsaw, Poland

Endothelial dysfunction and increased leukocyte-endothelial cell adhesion is a
key early event in the development of retinopathy in diabetic patients. Endothe-

lial cell adhesion molecules (CAM) mediating adhesion and transendothelial
migration of leukocytes play an important role in initiation and development
of diabetic retinopathy. The aim of our study was to evaluate the concentration
of soluble forms of CAM in men (M) with type 1 diabetes mellitus (DM)
without macroangiopathy. The study group consisted of 40 M with DM and
retinopathy, mean age 34,1±6,8yrs, duration of disease 14,9±4 yrs (group A)
and 17 M mean age 31,8±9,2yrs, with DM duration 8,7±2,8yrs without vas-
cular diabetic complications (group B). HbA1c concentration was comparable
in both groups:8,6±1,6%vs 8,9±2,1%(NS). The control group included 55
healthy M, mean age 34,9±9yrs(group C). In all groups the levels of soluble
isoforms of CAM: E-selectin, ICAM-1,VCAM-1 with ELISA-method were
measured.

Results: Group A had the highest level of VCAM-1, statistically signifi-
cant in comparison with group C: 422,6±153,5 ng/dl vs 352,3±136,6 ng/dl,
p<0,05, and non-significantly higher than group B: 422,6±153,5 ng/dl vs
364,1±114,9ng/dl. E-selectin and ICAM-1 serum concentration did not differ
significantly between group A, B and C.

Conclusions: 1. patients with DM type 1 and rethinopathy demonstrate the
significant increase of VCAM-1 level, 2. our results suggest that increase of
VCAM-1 level in this group of patients could be considered as a marker of
endothelial dysfunction influencing the development of diabetic rethinopathy.

Tu-P7:126 IL-6 CORRELATES WITH ENDOTHELIAL
DYSFUNCTION IN YOUNG POST-MYOCARDIAL
INFARCTION PATIENTS

B. Erzen, M. Sabovic, M. Sebestjen, P. Poredos, I. Keber. Dept. of Vascular
Diseases, University Medical Centre, Ljubljana, Slovenia

Objectives: The estimation of coronary risk based on consideration of classi-
cal risk factors is insufficient in young patients with myocardial infarction (MI)
who have low expressions of classical risk factors. Endothelial dysfunction
(ED) and markers of vascular inflammation may be more appropriate for
risk estimation. The relations among ED and inflammation markers in such
patients have not yet been explored.

Patients and Methods: 21 patients (on average 44 years old) in the stable
phase after MI, with low expressions of risk factors, were included in the
study. The control group consisted of 25 healthy age-matched males. ED was
estimated by ultrasound measurement of the endothelium-dependent dilatation
of the brachial artery. The following inflammation markers were measured:
hs-CRP, IL-6, TNF-alfa, ICAM-1, VCAM-1, selectin-P and selectin-E.

Results: Patients had a significantly reduced level of endothelium-
dependent vasodilatation (5.6 ± 3.5 vs. 8.8 ± 6.5% p<0.05), and an increased
level of IL-6 (3.2 [1.5-8.4] vs. 1.4 [0.9-2.3] ng/ml; p<0.01). All other
inflammation markers were comparable to controls. We found a significant
negative correlation between ED and the levels of IL-6 (r=-0.54, p= 0.012).

Conclusion: We found a significant correlation between ED and (in-
creased) Il-6 levels. Thus, it appears that Il-6 is the most valuable circulating
marker of ED, and consequently a useful marker of coronary risk.
Funding: The Slovenian Ministry of Science and Technology supported the
study through grant No. 3311-01-831/463.

Tu-P7:127 REACTIVE OXYGEN SPECIES SIGNAL FOR
CYCLOOXYGENASE-2 INDUCTION IN HUMAN
ENDOTHELIAL CELLS: ROLE IN THE REPAIR OF
WOUND

S. Eligini1, I. Arenaz1, S.S. Barbieri1 , M.L. Faleri3 , E. Tremoli1,2, S. Colli1 .
1Dept. Pharmacological Sciences, Univ. of Milan, Milan, Italy; 2Centro
Cardiologico Monzino, Univ. of Milan, Milan, Italy; 3Div. Anatomia
Patologica, Osp. Niguarda Ca’ Granda, Milan, Italy

Objective: This study examines the signaling pathways driven by reactive
oxygen species (ROS), either from exogenous source (H2O2) or endogenously
generated by the prototypical inflammatory cytokine TNFalpha, that lead to
cyclooxygenase-2 (Cox-2) induction in human endothelial cells. In addition,
it addresses the role of ROS-induced Cox-2 in the repair of mechanically
wounded endothelium monolayer.

Methods: Human endothelial cells isolated from umbilical vein (HUVEC)
were exposed to H2O2 or to TNFalpha; Cox-2 protein and mRNA levels were
evaluated by Western blot and by RT-PCR. Prostaglandin E2 (PGE2) and
6-keto prostaglandin F1alpha (6-keto PGF1alpha) levels were measured in cell
medium as index of Cox-2 activity. Repair of wounded HUVEC monolayer
was microscopically determined by the extent of cell migration into denuded
areas of confluent cell monolayers.
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Results: Data show that: (i) H2O2 and TNFalpha signal for early Cox-2
induction through similar pathways (i.e. protein tyrosine phosphorylation and
MAPK activation); (ii) ROS derived from both NADPH oxidase and the
mitochondrial electron transport chain (complex III) are critical for Cox-2
induction by TNFalpha; (iii) H2O2-induced Cox-2 participates in the repair of
wounded HUVEC monolayer.

Conclusion: Cox-2 functions as regulatory enzyme that integrates sig-
naling pathways activated by both exogenous and endogenous ROS, thereby
promoting HUVEC migration and proliferation after injury.
Funding: Grants from the Italian Ministry of University and Scientific Re-
search, University of Milan (FIRB 2001-RBNE01BNFK and FIRST 2004 to
S. C.).

Tu-P7:128 PLASMA TRIGLYCERIDES AND APOLIPOPROTEIN
B LEVELS ARE NEGATIVELY CORRELATED TO
FLOW MEDIATED VASODILATION

R. Bülow, I.V. Aardestrup, J.G. Rasmussen, C. Dethlefsen, O. Frøbert,
L.J. Bjerregaard, E.B. Schmidt. Dept. of Cardiology, Aarhus University,
Aalborg, Denmark

Objectives: To determine flow mediated vasodilation (FMD), a measure of
endothelial function, and correlate it to plasma lipids and lipoproteins.

Methods: Fourty healthy subjects (20 women and 20 men), mean age 48
years (range 24 to 66), were included. The subjects were examined on two
occasions, one month apart (same period of menstrual cycle in premenopausal
women) in order to reduce variability. Blood samples were drawn after 10
hours of fasting and frozen at -80 C until analysis, in the same analytical
run. FMD was determined with B-mode ultrasound of the brachial artery.
Results were given as % increase in artery diameter after ischaemia for 5 min.
Average values of the measurements one month apart were read by the same
experienced and blinded observer.

Results: The sample mean and 95%CI of FMD in the population were
9.6% [8.6;10.6]. Pearsons coefficient of correlations between FMD and
plasma lipids and lipoproteins were: Total cholesterol -0.26 (95%CI:-0.53,
0.05; p=0.10); HDL cholesterol 0.20 (95%CI:-0.12, 0.48; p=0.23); LDL
cholesterol -0.26 (95%CI:-0.53, 0.06; p=0.11); total cholesterol/HDL -0.29
(95%CI:-0.55, 0.02; p=0.07; Lp(a) -0.01 (95%CI:-0.32, 0.31; p=0.97); triglyc-
eride -0.36 (95%CI:-0.61, -0.06; p=0.02) and apoB -0.32 (95%CI:-0.57, -0.01;
p=0.04).

Conclusion: There were significant negative correlations between FMD,
triglycerides and apolipoprotein B. There were no correlation between FMD
and the remaining plasma lipids and lipoproteins. This study suggest that
plasma triglycerides and apolipoprotein B levels are correlated with impaired
endothelial function in healthy subjects.
Funding: None.

Tu-P7:129 PROFILE OF COX-2 AND PGI2 IN HUMAN DIABETIC
VERSUS HIGH GLUCOSE TREATED ENDOTHELIAL
CELLS

C. Bolego1, C. Buccellati1 , T. Radaelli2 , I. Cetin2, G.C. Folco1, A. Sala1.
1Department of Pharmacological Sciences, University of Milan, Milan, Italy;
2Department of Obstetrics and Gynaecology Mangiagalli, University of
Milan, Milan, Italy

Objectives: Endothelial dysfunction is a target of cardiovascular risk factors
such as diabetes. This study aimed at profiling enzymes and mediators in
endothelial cells from diabetic patients (DHUVEC) compared to HUVEC
grown in a high-glucose medium.

Methods: Protein expression was evaluated by Western blot and prostacy-
clin (PGI2) release by EIA.

Results: HUVEC released PGI2 and expressed COX-2 both in basal condi-
tions and after IL1β stimulation. Unstimulated PGI2 release was significantly
reduced (>70%) by the selective COX-2 inhibitor SC-236. Basal COX-2 ex-
pression (-40%) and PGI2 release (-55%) was reduced in DHUVEC compared
to HUVEC. Conversely, IL1β stimulation increase in COX-2 expression and
6-keto PGF1alpha release did not differ between DHUVEC and HUVEC. In
selected experiments HUVEC were exposed to glucose or mannitol-enriched
medium for either 6 h or 1 week. A lower COX-2 expression and 6-keto
PGF1alpha release was observed only in cells exposed to glucose for 1 week.
In contrast, a 6-h challenge in high glucose medium increased COX-2 expres-
sion with unchanged PGI2 release. Finally, a lower eNOS protein content was
observed in DHUVEC than in HUVEC.

Conclusions: We demonstrate for the first time that DHUVEC are partially

deficient in COX-2 and eNOS, strategic enzymes for vessel wall protection.
The enzyme profile in DHUVEC differs from that observed in high-glucose
treated cells. This finding may provide biochemical plausibility to the higher
incidence of cardiovascular complications observed in diabetic patients.
Funding: partial funding by EU Grant EICOSANOX LSHM-CT-2004-
005033

Tu-P7:130 PULSE PRESSURE IS A PREDICTOR OF
ENDOTHELIAL FUNCTION ASSESED BY BRACHIAL
ARTERY VASOREACTIVITY TESTING IN HEALTHY
VOLUNTEERS

M. Shechter1 , R. Beigel 1, D. Dvir1, Y. Arbel1, D. Freimark1, V. Usmanov1,
S. Gilman1, Y. Beigel2 , M.S. Feinberg1. 1Heart Institute, Sheba Medical
Center, Tel-Hashomer, Israel; 2Dep. of Medicine D, Wolfson Medical Center,
Holon, Israel

Background: Elevated pulse pressure is a new cardiovascular risk factor.
Brachial artery vasoreactivity testing (BRT) is a non-invasive technique evalu-
ating flow-mediated vasodilation (FMD), an endothelium-dependent function.

Aim: To assess the impact of baseline brachial artery diameter on endothe-
lial function assessed by BRT.

Methods: Endothelial function was prospectively assessed by evaluating
FMD in 335 consecutive healthy subjects. Endothelium-dependent brachial
artery FMD and endothelium-independent nitroglycerin-mediated vasodila-
tion (NTG) were assessed using high resolution linear array ultrasound after
an overnight fast and the discontinuation of all medications for > 12 hours
prior to evaluation.

Results: A significant inverse association between pulse pressure and FMD
was found (r=-0.65, p<0.00001). We therefore divided the study population
into two groups: Group A (n=185) < and Group B (n=150) > the median
pulse pressure of 50 mmHg. Both groups were comparable with regard to age,
gender, body mass index, concomitant medications, lipid panel, resting heart
rate, homocysteine, C-reactive protein and fasting blood glucose.

Group A (n=185) Group B (n=150) p-value

Brachial artery diameter (mm) 6.06±1.00 5.33±0.91 <0.00001
% FMD 1.6±5.0 14.7±5.0 <0.000001
% NTG 13.4±4.8 15.1±4.9 0.78

BAD=Brachial artery diameter *p<0.00001.

Conclusion: Pulse pressure is inversely associated with endothelial func-
tion assesed by FMD in healthy subjects, suggesting a potential mechanism
whereby elevated pulse pressure contributes to cardiovascular disease. On
the basis of our results, long-term follow-up is warranted to elucidate the
incidence of CAD in both study groups.

Tu-P7:131 TOBACCO SMOKE ENHANCES
INTERLEUKIN-1BETA-INDUCED
CYCLOOXYGENASE-2 EXPRESSION BY
AKT/GSK-3BETA/BETA-CATENIN PATHWAYS IN
VITRO AND IN VIVO

S.S. Barbieri, B.B. Weksler. Dep Medicine/Hematology-Oncology, Weill
Medical College of Cornell University, New York, USA

Background: Smoking contributes strongly to atherosclerosis. Endothelial
dysfunction induced by cigarette smoking may be an early mediator of
these pathologies. we studied if saline extracts of tobacco smoke (TS) ac-
tive Akt/β-catenin signalling to upregulate cyclooxygenase-2 (COX-2), and
inflammation-related gene overexpressed in atherosclerosis lesions.

Methods and Results: We immortalized mouse cardiac microvascular
endothelial cells (MMCEC) by transfecting primary EC with lentiviral vec-
tors encoding genes for telomerase and SV40 T antigen. In MMCEC with
normal EC phenotype, TS cooperated with interleukin-1β (IL-1β) to up-
eregulate COX-2 dose- and time-dependently. TS/IL-1β exposure increased
endothelial permeability; and disrupted VE-cadherin/β-catenin complexes; ac-
celerated phosphorylation of Akt and glycogen synthase kinase-3β (GSK-3β),
which decreased β-catenin phosphorylation, resulting in nuclear β-catenin
translocation. Inhibiting phosphotidylinositol-3-kinase decreased Akt/GSK-
3β phosphorylation, β-catenin translocation and COX-2 expression. Moreove,
nuclear β-catenin translocation was necessary for Cox-2 activation, since
COX-2 expression and prostaglandin production induced by TS/IL-1β were
blocked in MMCEC transfected with siRNA to β-catenin. We confirmed these
results in hearts from ApoE-/- mice exposed to cigarette smoke.
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Conclusions: TS cooperation with IL-1β upregulates COX-2 via
PI3K/Akt/GSK-3β/β-catenin pathways. Our results suggest a novel mechanism
by which cigarette smoking induces proinflammatory and proatherosclerotic
effects in vascular tissue

Tu-P7:132 THE IMPAIRMENT OF FLOW-MEDIATED
DILATATION REFLECTS THE PROGRESSION OF
ATHEROSCLEROSIS IN PATIENTS WITH SINGLE
VESSEL CORONARY ARTERY DISEASE

J. Badariene, L. Ryliskyte, Z. Petrulioniene, V. Dzenkeviciute,
A. Laucevicius. Vilnius University Hospital Santariskiu Klinikos, Vilnius,
Lithuania

Background: The feasibility of noninvasive assessment of endothelial func-
tion to predict the progression of atherosclerosis is under investigation.

Objective: We sought to determine whether endothelial function measured
by ultrasound test of flow-mediated dilatation (FMD) in brachial artery can
reflect angiographic progression of atherosclerosis in the coronary arteries.

Methods: The study group consisted of 109 patients (mean age 57.9±10.6
years) with single vessel coronary artery disease. Conventional and other
cardiovascular risk factors such as blood homocysteine, fibrinogen, glucose,
lipoprotein (a) and apolipoprotein B were evaluated. The endothelial function
was measured in all patients by ultrasound assessment of FMD in brachial
artery. All patients underwent diagnostic coronary angiography before enroll-
ment into study. Repeated coronary angiography was performed in 86 (78,9%)
patients after 15±4 months and the progression of atherosclerosis in coronary
arteries was evaluated.

Results: Our findings indicate significant relationship between
endothelium-dependent FMD in the brachial artery and the progression
of atherosclerosis in coronary arteries (p<0,05). By constructing ROC curves
we estimated cutoff value of endothelium-dependent FMD for angiographic
progression of atherosclerosis at 4,43%. Progression of atherosclerosis in
coronary arteries using this cutoff point can be predicted with 55% sensitivity
and 74% specificity.

Conclusions: Endothelium-dependent FMD in brachial artery less than
4,43% predicts the progression of atherosclerosis in patients with single
coronary artery disease.

Tu-P7:133 ENDOTHELIAL FUNCTION AND INSULIN
SENSITIVITY IN YOUNG NON-OBESE MALE
SMOKERS AFTER ACUTE NICOTINE TEST

G.E. Roytberg1, A. Miroslava 1, T.I. Ushakova2 . 1Russian State Medical
University, Moscow, Russia; 2Jsc Medicina, Moscow, Russia

Background: Acute cigarette smoking as well as insulin resistance (IR) im-
pairs endothelial function and it has been associated with metabolic syndrome
and atherosclerosis. The aim of this study was to investigate the instantaneous
nicotine effects on brachial artery endothelium dependent vasodilator function
in smokers with IR.

Methods: 60 young male non-obese current smokers aged 25-35 without
clinical evidence of CVD and D2M were enrolled in the study. Waist cir-
cumference and BP were analyzed. Venous blood was sampled for fasting
glucose, triglycerides and high-density lipoprotein cholesterol measurements.
The triglyceride to HDL-C Ratio (in mmol/l) was used to divide the patients
into 3 thirds: the upper third above 1.72 classified as IR, and below 0.79
as insulin sensitive (IS). With high-resolution ultrasound we measured the
brachial artery diameter at rest and during reactive hyperemia. Flow-mediated
vasodilation (FMD %) was performed at baseline, after 12 h nicotine ab-
stinence and at the 30th min of acute nicotine test with 4 mg Nicorette®

gum.
Results: The baseline brachial artery diameter was comparable in IR

and IS groups (4.29±0.17 mm vs. 4.00±0.07 mm, p=0.144). FMD was
found to be significantly lower in IR group than in IS one at baseline
(0.84±0.97% vs. 3.99±1.21%, p=0.049), not different after 12h nicotine
abstinence (2.71±0.95% vs. 3.84±0.90%, p=0.394) and significantly reduced
after acute nicotine test (1.31±0.92% vs. 3.96±0.93%, p=0.049, respectively).

Conclusions: Impaired FMD of brachial artery is evident at an early stage
in development of atherosclerosis that was related to the IR availability.

Tu-P7:134 THE THROMBIN RECEPTOR THROMBOMODULIN
INDUCES ENDOTHELIAL NITRIC OXIDE
SYNTHESIS THROUGH PHOSPHOLIPASE C GAMMA

E. Millanvoye-Van Brussel, M. David-Dufilho, F. Rendu. UMR 7131
CNRS/Université Pierre et Marie Curie, Paris 6, France

Objective: In endothelium, thrombin triggers cellular events including secre-
tion, proliferation and synthesis of nitric oxide (NO), an essential factor for
vascular integrity. We tested the hypothesis that thrombin activated endothelial
NO synthase (NOS3) through a specific signal pathway mediated by its high
affinity receptor thrombomodulin (TM).

Methods: Cultured human umbilical vein endothelial cells were stimulated
by thrombin or by the thrombin mutant S195A with no catalytic activity on the
thrombin low affinity receptor, the protease-activated receptor (PAR-1). NO
release at the cell surface was measured by electrochemistry using specific
NO micro-sensor, and calcium by fura-2 fluorescence. Phosphorylations were
quantified by Western blots.

Results: Thrombin and its mutant activated calcium signals and NO
synthesis. The mutant thrombin rapidly activated low calcium signals and
phospholipase C gamma and dose-dependently stimulated NO synthesis with
one phase of saturation. In contrast, the dose-response of NO release for
thrombin was biphasic, showing the participation of the two receptors. At con-
centrations below one nano-molar, thrombin elicited phospholipase C gamma
phosphorylation and TM-dependent NO synthesis. Above nano-molar con-
centrations, thrombin activated phospholipase C beta and PAR-1-dependent
NO release.

Conclusion: The results show for the first time that thrombin binding to
endothelial TM generates an outside-in signal and activates PLC gamma to
stimulate NO synthesis. This signaling is essential to understand the role of
the soluble TM as a marker of inflammation and atherosclerosis.

Tu-P7:135 THE BIO-COMPLEX RIV REDUCES CELLULAR
ADHESION MOLECULE MRNA EXPRESSION BY
ATTENUATION OF P50 AND P65 NUCLEAR
TRANSLOCATION IN CYTOKINE-TREATED HUVEC

M. Landsberger1, C. Rönnau1, B. Wolff1, H. Liebermann2, F. Helbig2,
S.B. Felix1, R. Ewert1. 1Department of Internal Medicine B, Ernst Moritz
Arndt University, Greifswald, Germany; 2Varicula Life Science Ag,
Greifswald, Germany

Objectives: Reaction pattern in vertebrate cells (RiV) is mainly represented
by special exosomes (diameter 50±15 nm) and smaller RiV-specific units
probably as reaction products of cells to specific stress. RiV units were
applied successfully as vaccines in animal models. Small-scale treatment of
AIDS, cancer and hepatitis C was started in a single doctor’s practice. As the
impact of RiV on endothelial cells is not known, we analysed RiV-mediated
effects on ICAM-1 and VCAM-1 expression in human venous endothelial
cells (HUVEC).

Methods: Cells were incubated with RiV preparation (1:200) for 30 min
before stimulation with TNF-alpha (TNF, 10 ng/ml). After 4 hours, total RNA
was isolated. ICAM-1 and VCAM-1 mRNA expression was determined by
real time PCR, surface expression by cell ELISA. Translocation of p50 and p65
was analysed by ELISA after 1h. Results are expressed as a percentage±SEM
of TNF-stimulated cells.

Results: After 4 h, cells demonstrated little mRNA expression of ICAM-1
(0.9±0.4%) and VCAM-1 (1.3±0.6%); both n=7, p<0.01) whereas pre-
incubation of HUVEC with RiV before stimulation with TNF reduced
ICAM-1 (69.5%±10.3%), and VCAM-1 (71.1±12.3%; both n=7, p<0.05)
mRNA expression compared to TNF-treated cells. ICAM-1 (93.8±1.6%, n=4,
p=0.029) but not VCAM-1 surface expression was marginally reduced in
RiV/TNF-treated cells. In RiV/TNF-treated cells, nuclear translocation of p50
(85.7±4.1%) and p65 (85.0±1.8%; both n=4, p=0.026) was attenuated.

Conclusions: RiV might promote anti-inflammatory effects in HUVEC by
reducing ICAM-1 and VCAM-1 mRNA expression by attenuation of p50 and
p65 translocation.
Funding: Internal
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Tu-P7:136 EPICARDIAL FAT THICKNESS CORRELATES WITH
ENDOTHELIAL FUNCTION IN METABOLIC
SYNDROME PATIENTS

H. Aydin, A. Toprak, O. Deyneli, D. Yazici, O. Tarcin, S. Sancak, D. Yavuz,
S. Akalin. Marmara University School of Medicine, Department of Internal
Medicine, Section of Endocrinology and Metabolism, Istanbul, Turkey

Aim: This study aims to investigate the relationship between epicardial fat
thickness and endothelial function.

Materials and Methods: Forty three patients with newly diagnosed
metabolic syndrome according to ATP III criteria were compared with
40 healthy subjects. Epicardial fat thickness and flow mediated endothelium
dependent vasodilatation was measured with transthoracic M mode echocar-
diography. Fasting blood glucose, insulin, lipid profile, apolipoprotein A1 and
B, lipoprotein (a), hsCRP, fibrinogen and uric acid levels were measured.

Results: Anthropometric, biochemical and echocardiographic findings are
presented in Table 1. Epicardial fat thickness significantly correlated with
age (p<0,0001, r=0.45), BMI (p<0,0001, r=0.60), waist/hip ratio (p<0,0001,
r=0.60), fasting blood glucose (p=0,0002, r=0.41), insulin (p<0,0001, r=0.68),
HOMA-IR (p<0,0001, r=0.67), total cholesterol (p=0.008, r=0.29), triglyc-
erides (p=0,0009, r=0.37), LDL cholesterol (p=0.03, r=0.23), apolipopro-
tein A1 (p=0.003, r=0.33), apolipoprotein B (p=0.02, r=0.25), lipoprotein
(a) (p<0,0001, r=0.63), hsCRP (p<0,0001, r=0.62), fibrinogen (p=0.01,
r=0.28), basal lumen diameter (p=0.004, r=0.32), FMD (p<0.01, r=0.28).
Age, BMI, W/H ratio, glucose, insulin, HOMA-IR, total cholesterol, triglyc-
eride, apolipoprotein A1, lipoprotein (a), hsCRP, fibrinogen and basal lumen
diameter were the main determinants of epicardial fat thickness.

Discussion: Epicardial fat thickness is an indicator of visceral adiposity
and correlates with endothelial dysfunction. Therefore epicardial fat thickness
can be a useful cardiovascular risk indicator.

Tu-P7:137 PROTECTIVE EFFECTS OF THE EFFECTIVE PARTS
OF ZINGIBER OFFICINAL ON ECV-304 CELLS
OXIDATIVE STRESS INJURY INDUCED BY
HYDROGEN PEROXIDE IN VITRO

Y. Song, H. Ding. Shandong Institute of Pharmacology, Shandong University,
Jinan, China

Objective: The effect parts of zingiber officinal(EPZ) are extraction which ex-
tracted from zingiber contains gingerol and aetherolea. This study is aimed to
observe the influence of EPZ on ECV-304 cells oxidative stress injury induced
by hydrogen peroxide(H2O2) and to investigate the potential mechanisms.

Methods: 50 Wistar rats were randomly devided into 5 groups: normal
group, EPZ (low, middle, high dose) group and lovastatin group. Take the
blood serum which contains EPZ as experimental drug. The injury to ECV-
304 was induced by exposure to H2O2 for 4h, and then changed nutrient
medium contains EPZ instead of H2O2 for 20h. Monocyte were isolated
from peripheral blood and the adhersion of monocytes to endothelial cells
examined by spectrophotometric method. ECV-304 in different groups and the
medium were collected respectively. The ICAM-1, VCAM-1, MCP-1 mRNA
expression in ECV-304 were detected by RT-PCR, MCP-1 protein expression
were detected by ELISA.

Results: The data showed that EPZ alleviated the morphological damage,
increased cell survival rate. The adhersion of monocyte to endothelial cell of
the injury group was increased greatly, after EPZ treatment, it is decreased
to normal level. RT-PCR and ELISA showed that exposure of ECV-304 to
H2O2 at a concentration of 1mmol/L for 4h resulted in greatly increase of
ICAM-1, VCAM-1, MCP-1 mRNA and MCP-1 protein. After the treatment,
the indicatrix mentioned above was reduced significantly.

Conclusion: This study showed that EPZ could inhibit H2O2-induced
ICAM-1, VCAM-1 and MCP-1 expression in ECV-304 and EPZ could inhibit
the adhere of monocytes to endothelial cell, so we consider that EPZ could
maintain and improve the function of endothelium damaged by H2O2, which
did suggest promising usage in atherogenesis process.
Funding: Item of National Nature Science Fundation of China.

Tu-P7:138 ANGIOTENSIN II DECREASES THE EXPRESSION OF
SCAVENGER RECEPTOR CLASS BI IN VASCULAR
ENDOTHELIAL CELLS

H. Imachi, K. Murao, X. Yu, W.M. Cao, J. Li, A.R. Abdel-Muneem,
T. Ishida. Kagawa University, Kita-Gun, Kagawa, Japan

High-density lipoprotein (HDL) mediates a normal physiological process

called reverse cholesterol transport. In this process, a scavenger receptor of the
B class (SR-BI)/human homologue of SR-BI, CD36 and LIMPII Analogous-1
(hSR-BI/CLA-1) facilitates the cellular uptake of cholesterol from HDL. In
endothelial cells, HDL activates endothelial nitric-oxide synthase (eNOS) via
hSR-BI. Angiotensin II (Ang II) is a powerful accelerator of atherosclerosis
and modulates the expression of eNOS. In this present study, we have ex-
amined the role of Ang II on hSR-BI expression in HUVECs. The results of
our studies showed that endogenous expression of hSR-BI was suppressed by
exposure to AngII in HUVECs. Administration of the Ang II type 1 receptor
blocker, olmesartan, inhibited Ang II-induced hSR-BI protein repression. In
Ang II-treated cells, HDL had no effect on eNOS activation. Ang II decreased
transcriptional activity of hSR-BI promoter. However, the inhibitory effect
of Ang II on hSR-BI promoter activity was abrogated by wortmannin, and
LY294002, a specific inhibitor of PI3-K. Exposure of HUVECs to Ang II
elicited a rapid phosphorylation of Akt and FKHR. We also demonstrated
that the constitutively active form of Akt inhibited activity of the hSR-BI
promoter. Furthermore, the dominant-negative mutant of Akt or mutagenesis
of FKRH-binding domain abolished the ability of Ang II to suppress activity
of hSR-BI promoter. In conclusion, PI3-K-Akt-FKHR pathways participate
in Ang II-suppression of SR-BI expression and suggest that the endothelial
receptor for hSR-BI is downregulated by the rennin-angiotensin system.

Tu-P7:139 THE EFFECTS OF LONG TERM CARBON
MONOXIDE EXPOSURE ON CARDIOVASCULAR
FUNCTION IN RATS

A. Bye1, S. Sørhaug2, T. Stølen1, A. Tjønna1, M. Høydal1, Ø. Ellingsen1,
S. Steinshamn1, O. Nilsen2, H. Waldum2, U. Wisløff1. 1Department of
Circulation and Medical Imaging, Ntnu, Trondheim, Norway; 2Department of
Cancer Research and Molecular Medicine, Ntnu, Trondheim, Norway

Objective: Cigarette smoking is one of the primary risk factors for cardio-
vascular disease. It can cause endothelial dysfunction, and metabolic and
morphological alterations in the heart. The key component of cigarette smoke
inducing these effects is unknown. Carbon monoxide (CO) might contribute
to smoking-induced cardiovascular disease. In this study we compare the
cardiovascular effects of inhaled CO, administrated to achieve concentrations
similar to those found in cigarette smoke.

Methods: Female Wistar rats (n=12) were randomized to 2 groups exposed
to CO or air (control). The CO group was exposed to 200 ppm CO for 18
months. Myocyte length, contractile properties, and intracellular Ca2+ were
measured in left ventricular cells in response to electrical stimulation (5Hz).
Endothelial function was measured in aorta segments. Max acetylcholine-
induced relaxation, and the concentration that induced half-max relaxation
were determined.

Results: CO-rats had 24% lower max O2 uptake, longer and wider my-
ocytes, reduced myocyte shortening, and 26% slower time of re-lengthening
after contraction compared to controls. Intracellular Ca2+ transient, time of
decay from systole and max capacity of sarcoplasmic reticulum ATPase were
respectively 48%, 22% and 34% lower compared to controls. CO exposure
did not influence endothelial function, or systolic and diastolic blood pressure.

Conclusions: This is the first study to demonstrate that long-term CO
exposure causes morphological and functional alterations of the heart, despite
unaltered endothelial function and blood pressure.
Funding: Norwegian Health Association.

Tu-P7:140 PAULLINIA PINNATA EXTRACTS RICH IN
POLYPHENOL PROMOTE VASCULAR RELAXATION
VIA ENDOTHELIUM-DEPENDENT MECHANISMS

A. Zamble, M. Carpentier, A. Kandoussi, S. Sahpaz, O. Petrault,
J.C. Fruchart, R. Bordet, P. Duriez, F. Bailleul, F. Martin-Nizard.
Pharmacognosie, Faculté de Pharmacie Umr545 Inserm, Pharmacologie,
Faculté de Médecine, Lille, France

Objectives: The effects of Paullinia pinnata root and leaf methanolic extracts
rich in phenolic compounds were studied on vascular reactivity using isolated
rat aortic rings and bovine aortic endothelial cells (BAEC).

Methods: Rings of rat aortic artery with functional endothelium were set
up in a myograph for isometric recording and precontracted with phenyle-
phrine (10-5 M). Endothelial NO synthase (eNOS) and Endothelin-1 (ET-1)
mRNA gene expression in BAEC were evaluated by QPCR.

Results: P. pinnata methanolic extracts in cumulative doses (0.01 to 1,2
mg/mL) elicited endothelium- and dose-dependent relaxation of the artery
with 97.5 ± 2.1% and 87.2 ± 3.9% (n= 6; p<0.001) maximal relaxation
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at the concentration of 1,2 mg/mL leaf or root extract respectively. The
vasorelaxation was significantly decreased by pretreatment with NO inhibitor
NG-nitro-L-arginine methyl ester (L-NAME), reached 62.0 ± 2.6% and 59.7
± 4.7% (n= 6; p<0.001) at the concentration of 1,2 mg/mL leaf or root extract
respectively.

P. pinnata methanolic extracts also increased eNOS and decreased ET-1
mRNA levels in BAEC.

Conclusion: These results indicate that the relaxation induced by these
extracts would be due to the activation of NO release in rat aortic artery
partially through NO-mediated mechanism. The expression of eNOS and
ET-1 is known to be coordinately regulated in diverse pharmacological and
experimental conditions.

Our results give another example of this and offer an explanation of the
vasodilator function of P. pinnata extracts.
Funding: by foundation Leducq

Tu-P7:141 INDUCTION OF ENDOTELIAL DYSFUNCTION BY
HOMOCYSTEINE IS MEDIATED BY A
REDOX-SENSITIVE MAP KINASE SIGNALING

R. Foncea1, F. Reyes1, L. Rubio1, R. Lagunas1, V. Serrano1, A. Maiz1,
R. Ebensperger2. 1Departamento de Nutricion, Diabetes y Metabolismo,
Facultad de Medicina, Pontificia Universidad Catolica de Chile, Santiago,
Chile; 2Departamento de Farmacia, Facultad de Quimica, Pontificia
Universidad Catolica de Chile, Santiago, Chile

Objective: Homocysteine (Hcy) levels are associated with increased risk of
atherosclerosis and endothelial dysfunction (ED). It has been suggested that
Hcy increases the reactive oxygen species (ROS) but the mechanisms leading
to ED are unclear. We evaluated the effect of Hcy on endothelin 1 (ET-1)
and vascular cell adhesion molecule 1 (VCAM-1) expression and nitric oxide
(NO) production in endothelial cell, and the role of ROS and redox-sensitive
MAP kinase signaling in this process.

Methods and Results: We studied the effect of Hcy (100μM) in hu-
man umbilical vein endothelial cell (EC). Significant increase of superoxide
production in Hcy-treated EC was measured by lucigenin (5mM) (6-fold
vs control, p<0.01) with a correlated decrease of intracellular NO levels
determined by DAF-2DA (10μM) fluorescent probe. At 24h increased NTyr
content was observed by immunofluorescence. Hcy-induced oxidative stress
was accompanied by ERK1/2 and p38MAP kinase activation, determined
using phospho-specific antibodies. All such effects were inhibited with an-
tioxidants and MnTBAP, superoxide dismutase mimetic. Incubation of EC
with Hcy for 6 and 24 h increased 2.1-fold and 1.8-fold (p<0.05) mRNA and
protein of ET-1, studied by RT-PCR and ELISA. Also, Hcy induced VCAM-1
expression (1.4-fold, p<0.05) determined by western blot. These increases
were abolished with pretreatment with antioxidants (p<0.05 vs Hcy), and with
PD98059 and SB203580, specific inhibitors of ERK and p38MAP kinase,
respectively.

Conclusions: ROS, possibly superoxide, mediate Hcy-induced ED thought
redox-sensitive signal transduction pathways.
Funding: DIPUC 2005/07P

Tu-P7:142 EXPRESSION KINETICS OF NOX1 AND NOX4
REGULATED BY PROTEIN KINASE C IN HUMAN
ENDOTHELIAL CELLS

H. Xu, I. Brausch, M. Hortmann, U. Forstermann, H. Li. Department of
Pharmacology, Johannes Gutenberg University, Mainz, Germany

Objective: Oxidative stress predisposes to atherosclerosis. NADPH oxidases
are the major superoxide-producing enzymes in the vasculature. Protein kinase
C (PKC) has been reported to regulate NADPH oxidases at the levels of both
gene expression and enzymatic activity. However, the mechanisms underlying
the expressional regulation remain unknown.

Methods: mRNA expression of the gp91phox homologs NOX1 and NOX4
was studied using quantitative real-time RT-PCR in human umbilical vein
endothelial cells (HUVEC) and HUVEC-derived EA.hy 926 endothelial cells.
Protein expression was analyzed with Western blot.

Results: Treatment of endothelial cells with the PKC activator phorbol-
12-myristate-13-acetate for 6h led to a down-regulation of NOX1 and
NOX4. This effect was reproducible with a second PKC activator, phorbol-
12,13-dibutyrate (PDBu), but not with the inactive phorbol ester analog
4alpha-phorbol-12,13-didecanoate. Accordingly, the reduction of NOX1 and
NOX4 mRNA expression was preventable with PKC inhibitors. Interestingly,
the mRNA expression of NOX1 and NOX4 returned to normal levels after a

24h-incubation with 10 nM PMA, and turned into an up-regulation when the
incubation time was extended to 48h. The half-life of NOX4 mRNA in control
cells of about 24h was reduced to about 9h by the 48h-PMA-pretreatment.

Conclusions: The regulation of NADPH oxidase expression by PKC is
a complex event with a biphasic kinetics. Both transcriptional and post-
transcriptional mechanisms are likely to be involved.
Funding: This work was supported by the Collaborative Research Center SFB
553 from the DFG, Bonn, Germany.

Tu-P7:143 MACRO- AND MICROVASCULAR ENDOTHELIAL
DYSFUNCTION DURING ACUTE
HYPERHOMOCYSTEINEMIA CAN BE
COMPENSATED BY THIOL-ANTIOXIDANTS IN
AGED GARLIC EXTRACT

N. Weiss, T. Abahji, N. Ide, C. Keller, U. Hoffmanm. Medical Policlinic,
University of Munich Medical Center - City Campus, Munich, Germany

Objective: Hyperhomocysteinema (HHcy) leads to endothelial dysfunction
(ED) and decreased bioavailable nitric oxide (NO) due to increased vascular
oxidant stress. Increasing cellular concentrations of glutathione and total thiols
by cysteine donors normalizes HHcy-induced ED in animals. Aged Garlic
Extract (AGE) is enriched in water-soluble cysteinyl-compounds, has antioxi-
dant capacity, and increases NO-production in endothelial cells. We examined
whether acute HHcy in humans leads to ED in macro- and microcirculation,
and whether pretreatment with AGE improves ED.

Methods: In a placebo-controlled, double-blinded crossover study in 11
healthy subjects endothelium-dependent flow-mediated vasodilation (FMD)
of the brachial artery was studied by ultrasound, and acetylcholine-(ACh)-
stimulated increase in forearm skin perfusion by laserdoppler fluxmetry, both
before and 4 hours after an oral methionine challenge leading to Hhcy, and
before and 6 weeks after treatment with AGE.

Results: In placebo-treated subjects, acute Hhcy significantly decreased
FMD of the brachial artery and ACh-stimulated increase in forearm skin
perfusion. Hhcy had no effect on endothelium-independent vasodilation. After
treatment with AGE, endothelium-dependent vasodilation in both vascu-
lar territories was no longer different between fasting and post-methionine
measurements.

Conclusions: Substitution with AGE compensates HHcy-induced ED pre-
sumably via an increase in intracellular thiol antioxidants. This underscores
the importance of the cellular redox state for maintaining normal endothelial
function.
Funding: Wakunaga Pharm., F. Baur Foundation

Tu-P7:144 PRO-INFLAMMATORY EFFECTS OF
ERYTHROCYTES FROM UREMIC PATIENTS ON
CULTURED HUMAN ENDOTHELIAL CELLS:
INSIGHTS INTO THE SIGNALING PATHWAYS

N. Di Pietro1, V. Sirolli2 , A. Giardinelli1 , S. Di Silvestre1 , L. Amoroso2,
P. Di Tomo1, F. Capani2, A. Consoli2, M. Bonomini2, A. Pandolfi1. 1Aging
Research Center, Ce.S.I., G. D Annunzio University Foundation, Department
of Biomorphology, Chieti, Italy; 2Department of Medicine And Aging
Science, University G. D Annunzio, Chieti-Pescara, Chieti, Italy

Objective: In End-Stage Renal Disease (ESRD) endothelium may represent
a key target for the actions of circulating elements, such us modified erythro-
cytes (RBC), that facilitate inflammation and the vasculopaty associated with
uremia. Phosphatidylserine (PS) exposure on the surface of RBC from ESRD
patients increased RBC-human vein endothelial cells (HUVEC) interactions
and caused a decreased eNOS expression. This may leading to increased
expression of vascular cell-surface adhesion molecules and finally contribute
to vascular inflammatory phenotype associated with ESRD. However, the
mechanisms underlying this potential RBC-ESRD vascular damage remain
undefined.

Methods and Results: We demonstrate that adhesion of RBC-ESRD to
HUVEC monolayer induces activation of MAP-kinases (MAPK) and impair-
ment of Akt/eNOS signaling cascate (measured by western blot analysis) and
this was associated to up-regulation of both vascular cell-surface adhesion
molecules (VCAM) and intercellular adhesion molecule (ICAM), measured
by Real Time PCR and Western blot analysis. RBC-ESRD increased expres-
sion of both VCAM and ICAM were prevented by Annexin-V (AnV, able to
mask PS) and anti-integrin and anti-integrin alfavbeta3.

Conclusions: Our data demonstrate that, possibly via a direct interaction
between integrin alfavbeta3 and RBC-PS, RBC-ESRD increased expression of
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vascular cell-surface adhesion molecules via MAPKs activation and Akt/eNOS
impairement. Thus, interventions that target the RBC-ESRD increased adhe-
sion to endothelium and/or MAPK pathway activation may have the potential
to prevent vascular lesions under uremic conditions.

Tu-P7:145 CORONARY ARTERY ECTASIA AND CORONARY
ENDOTHELIAL DYSFUNCTION

S.W. Rha, S.Y. Suh, J.W. Kim, C.G. Park, H.S. Seo, D.J. Oh. Cardiovascular
Center, Korea University Guro Hospital, Seoul, South Korea

Background: Coronary artery ectasia (CAE) has been known to be asso-
ciated with coronary morbidity but consensus on its incidence and clinical
significances especially relationship with coronary artery spasm is not clearly
defined. We investigated the incidence of CAE and its relationship with
endothelial dysfunction.

Methods: The study consisted of 696 patients (pts, Male 382, Age
59.2±8.1 years) who underwent diagnostic coronary angiography. Among
them, 400 pts underwent acetylcholine (Ach) provocation test by injecting
incremental doses of 20, 50 and 100 μg to left coronary artery. Significant
coronary endothelial dysfunction was defined as focal or diffuse severe tran-
sient luminal narrowing (>90%) with/without chest pain or ST-T change of
EKG.

Results: The incidence CAE was found in 2.0% (14/696) in study popu-
lation. Among the 14 CAE pts, 9 pts (Male 7, Age 56±11.2 years) received
Ach provocation test due to typical history of variant angina. Typical severe
spasm was induced in 77.7% of the pts (7/9) with either lower dose of Ach
(50 μg, 57.1%, 4/7) or higher dose of Ach (100 μg, 42.9%, 3/7). The severe
spasms were frequently found between the borders of ectatic portion and
normal portions. Fixed coronary lesions were observed in 28.6% (2/7) and
typical myocardial bridging in mid LAD was observed in 28.6% (2/7), too.

Conclusion: The incidence of CAE in a routine clinical practice is 2%.
Greater than 77% of pts had Ach induced endothelial dysfunction and signifi-
cant proportion of CAE pts might be associated with coronary vasospasm and
related coronary morbidity. This CAE associated endothelial dysfunction was
frequently observed between the borders of ectatic and normal coronary artery
segment.

Tu-P7:146 EVIDENCE FOR A FUNCTIONAL ROLE FOR
ANGIOTENSIN (1-7), ANGIOTENSIN IV AND THE
ANGIOTENSIN II TYPE 2 RECEPTOR IN HUMAN
BLOOD VESSELS

A. Zulli1,4, R. Widdop2, B. Buxton3, L. Burrell1 , D. Hare4. 1University of
Melbourne, Dept Medicine, Heidelberg, Australia; 2Monash University, Dept
Pharmacology, Clayton, Australia; 3Austin Health, Dept Cardiac Surgery,
Heidelberg, Australia; 4Austin Health, Dept Cardiology, Heidelberg,
Australia

Objective: To determine a role for angiotensin (1-7), angiotensin IV and the
angiotensin II type 2 receptor (AT2R) in human arteries.

Methods: Radial and internal thoracic arteries were collected from patients
undergoing bypass surgery and suspended in organ baths. Ang (1-7), Ang IV,
PD123319 (AT2R antagonist) (all 10-6M) were added 20 minutes before an
Ang II dose response curve (10-10-10-6M). Immunohistochemistry was used
to identify AT2R, AT4R and ACE-2, and results were evaluated in the context
of the patients prior medication (ACE inhibitors or AT1R antagonists (ARB)).

Results: Ang (1-7) enhanced vasoconstriction 1.87fold (10-7M, p<0.05) in
some arteries, but diminished it 3fold (10-8M, p<0.001) in others. Similarly,
PD123319 enhanced vasoconstriction 1.67fold (10-7M, p<0.05) in some
arteries, but diminished it 1.33fold (10-8M, p<0.01) in others (no correlation
with ACEi). Interestingly, the combination of Ang (1-7) and Ang IV further
augmented vasoconstriction 2.3fold (10-7M, p<0.001) in some arteries (ACEi
3 of 4 patients), and further decreased vasoconstriction 9.7 fold (p<0.001) in
others (ARB 3 of 4 patients). Interestingly, this latter effect was 2 fold greater
(p<0.05) than that of Ang (1-7) alone. AT2R, AT4R and ACE-2 were present
in all blood vessels.

Conclusions: Ang (1-7), IV and the AT2R can either enhance or reduce
Ang II mediated vasoconstriction in human blood vessels. Further studies to
assess the contribution of patient medications such as ACE inhibitors or ARB
on vessel responses to Ang peptides are needed.
Funding: Australian National Heart Foundation

Tu-P7:147 RALOXIFEN ANALOG LY117018 INHIBITS
ENDOTHELIAL APOPTOSIS BY ACTIVATING ERK
SIGNALING

J. Yu, K. Kozaki, M. Eto, M. Akishita, Y. Ouchi. Department of Geriatric
Medicine, The University of Tokyo, Tokyo, Japan

Objective: Raloxifen is a selective estrogen receptor modulator (SERM) and
is clinically used for patients with osteoporosis. Recently, it was reported that
this drug reduced the incidence of cardiovascular events in postmenopausal
women with osteoporosis. However, the molecular mechanism of the vascular
protective effect is not clear. In this study, we investigated the effect of
LY117018 (LY), an analog of raloxifene on apoptosis of cultured bovine
carotid endothelial cells (BCECs).

Methods: Endothelial apoptosis was induced by H2O2 and TNF-alpha and
was evaluated with histone revelation (ELISA).

Results: LY protected BCECs from apoptosis induced by 0.1 mM/L H2O2
(44.2% vs. control, p<0.01) or 10ng/mL TNF-alpha (41.9%, p<0.01) in a
concentration-dependent manner (10-9-10-6M). 17 beta-estradiol mimicked
this effect and ICI182780, an estrogen receptor antagonist, significantly abol-
ished the inhibitory effect of Ly, suggesting the involvement of estrogen
receptor signaling. The phosphorylation levels of p38MAPK, JNK, ERK1/2
and Akt were rapidly increased by both H2O2 and TNF-alpha, and inhibitors
of p38MAPK (SB203580) or JNK (SP600125) significantly reduced apop-
tosis. In contrast, the inhibitors of MEK1 (PD98059) or Akt (Wortmannin)
significantly enhanced it, suggesting the roles of ERK1/2 and PI3-K/Akt
pathways as survival signaling. LY enhanced the phosphorylation levels of
ERK1/2 but had no effect on p38 MAPK, JNK, or Akt phosphorylation. Fi-
nally, PD98059 significantly blocked the inhibitory action of LY on apoptosis
induced by both H2O2 and TNF-alpha.

Conclusion: LY inhibits endothelial apoptosis by activating ERK1/2 sig-
naling. This mechanism may explain the protective effect of raloxifene on
cardiovascular events observed in the clinical trial.
Funding: This work was supported by grants from the Ministry of Health,
Labor and Welfare, Japan.

Tu-P7:148 ROSUVASTATIN STIMULATES ENDOTHELIAL
NITRIC OXIDE SYNTHASE AND INHIBITS
APOPTOSIS IN HUMAN ENDOTHELIAL CELLS

T. Bachetti 1, L. Agnoletti1 , G. Francolini1 , D. Bastianon1 , R. Ferrari2 .
1Foundation Salvatore Maugeri IRCCS, Gussago, Italy; 2University of
Ferrara, Ferrara, Italy

Introduction: Statins have been developed as lipid-lowering agents but ad-
ditional protective, endothelial effects have been proposed to explain reduced
cardiovascular events attributable to these agents.

Aim: To test protective effects of rosuvastatin (RSV) on protein expression
of endothelial nitric oxide synthase (eNOS) and rate of apoptosis under
pathophysiological conditions.

Methods: We used human umbilical vein endothelial cells (HUVECs) as
an in vitro model of human endothelium. HUVECs were treated with RSV 5
x 10-6M and 10-5M, either at baseline or after stimulation with the cytokine
tumour necrosis factor (TNF)-alpha (as a negative modulator of eNOS), or
after withdrawal of serum from culture medium (as an apoptosis inducer).
eNOS protein expression was determined by Western blotting using a specific
mAb while apoptosis rate was assessed by flow cytometry using propidium
iodide.

Results: RSV dose-dependently increased eNOS protein expression at
baseline and after pre-treatment with TNF-alpha (p<0.05). RSV also reduced
the rate of apoptosis induced by serum withdrawal (p<0.05) but was effective
in reducing the spontaneous rate of apoptosis only at a high concentration
(10-5M, p<0.05). The anti-apoptotic effect of RSV after serum starvation was
associated with an accumulation of cells in the G1 phase of the cell cycle
(p<0.05).

Conclusions: RSV stimulates the eNOS enzyme and reduces apoptosis
caused by withdrawal of growth factors in an in vitro model of human
endothelium. These beneficial effects warrant further investigation in a clinical
setting.
Funding: The research was funded by AstraZeneca.
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Tu-P7:149 ROSUVASTATIN: ITS EFFECTS ON HUMAN
ENDOTHELIAL CELLS EXPOSED TO SERA FROM
PATIENTS WITH CARDIOVASCULAR DISEASES

L. Agnoletti 1, T. Bachetti1 , D. Bastianon1, G. Francolini1 , R. Ferrari2.
1Foundation Salvatore Maugeri IRCCS, Gussago, Italy; 2University of
Ferrara, Ferrara, Italy

Introduction: Statins have been developed as lipid-lowering agents but addi-
tional protective effects have been proposed to explain reduced cardiovascular
events attributable to these agents.

Aim: Serum from patients with chronic heart failure (CHF) and acute coro-
nary syndrome (ACS) contain factors that stimulate apoptosis in endothelial
cells and may downregulate endothelial nitric oxide synthase (eNOS) activity.
We tested protective effects of rosuvastatin (RSV) on protein expression of
eNOS and rate of apoptosis under ex vivo-induced pathological conditions.

Methods: Human umbilical vein endothelial cells (HUVECs) were incu-
bated with serum from normal volunteers and 15 CHF and ACS patients, and
co-treated with RSV 5 x 10-6M and 10-5M. eNOS protein expression was
determined by Western blotting using a specific mAb and apoptosis rate by
flow cytometry using annexin V-FITC.

Results: Serum from CHF and ACS patients reduced eNOS protein ex-
pression and induced apoptosis in HUVECs. RSV dose-dependently increased
baseline eNOS protein expression in HUVECs incubated with patients’ serum
(p<0.001). RSV 10-5M reduced the rate of apoptosis induced by incubation
of cells with serum from CHF patients (p<0.01). RSV induced only a trend
towards reduction of the rate of apoptosis when cells were incubated with
serum from ACS patients.

Conclusions: RSV stimulates the eNOS enzyme and reduces apopto-
sis caused by serum from patients with cardiovascular diseases in an in
vitro model of human endothelium. These beneficial effects warrant further
investigation in a clinical setting.
Funding: The research was funded by AstraZeneca.

Tu-P7:150 IMPACT OF VITAMIN D THERAPY ON ARTERIAL
AND CARDIAC DISEASE IN YOUNG ADULTS WITH
RENAL DISEASE

S. Briese1, S. Wiesner1, J. Will2 , A. Lembcke3, B. Opgen-Rhein2 ,
R. Nissel1, K. Wernecke4, J. Andreae1, D. Haffner1, U. Querfeld1.
1Department of Pediatric Nephrology, Charite, Berlin, Germany;
2Department of Pediatric Cardiology, Charite, Berlin, Germany;
3Department of Radiology, Charite, Berlin, Germany; 4Department of
Medical Biostatistics, Charite, Berlin, Germany

Background: Studies in patients with childhood-onset ESRD may provide
a diagnostic window to the evolution of cardiovascular disease (CVD). We
studied 40 adult patients (mean age 23.6 years) who developed ESRD at
the age of 11.5 ± 4 years and 40 healthy control subjects. Nine patients
were on dialysis and 31 had a functioning kidney transplant. Measurements
included intima-media thickness (IMT) of the common carotid artery, electron
beam computed tomography (EBCT) for the detection of coronary artery
calcifications, echocardiography and post-ischemic arterial blood flow by ve-
nous occlusion plethysmography. Patient characteristics, atherosclerotic risk
factors and a complete account of prescribed medications were analyzed for
correlations with arterial and cardiac changes.

Results: IMT was not significantly different in patients and controls; 4
patients (10%) had coronary calcifications on EBCT. 62.5% had left ventric-
ular hypertrophy. Patients had a 40% reduction of post-ischemic arterial flow.
Morphological alterations of the heart and arteries were significantly corre-
lated with the duration of ESRD and dialysis time, and with the cumulative
intake of calcium and active vitamin D preparations. Functional changes were
correlated with non-traditional risk factors.

Conclusions: Young adults with ESRD since childhood have systemic
CVD characterized by a decrease in arterial elasticity, the occurrence of
coronary artery calcifications and changes in left ventricular morphology.
Treatment with Calcium-containing phosphate binders and active vitamin D
preparations are significantly involved in the pathogenesis

Tu-P7:151 THE ACUTE EFFECT OF HEMODIALYSIS ON
ENDOTHELIAL FUNCTIONS IN PATIENTS WITH
CHRONIC RENAL FAILURE

A. Celik1, M. Melek1, S. Yuksel2, A. Avsar1, C. Kilit1 , E. Onrat1. 1Afyon
Kocatepe University, Department of Cardiology, Afyonkarahiar, Turkey;
2Afyon Kocatepe University, Department of Interal Medicine, Afyonkarahisar,
Turkey

Objectives: Chronic renal failure is associated with endothelal dysfunction
and cardiovascuar complications are higher than normal population. Chronic
hemodialysis is also cause accelerated atherosclerosis. Stiffness index (SI) and
reflection index (RI) show the endothelial function. The aim of the study is to
find out the effect of hemodialysis on endothelial functions with the help of SI
and RI.

Material and Method: Eighteen patients (mean age 44±15, 10 female)
with chronic renal failure on regular hemodialysis programme were included
to the study. Before and after hemodialysis, SI and RI indexes have calculated
by PulseTrace 6000 Module (Micro Medical, Rochester, United Kingdom)
using a finger photoplethysmography transducer. SI is defined as the time
interval between the peaks of forward and backward traveling waves divided
by height. It relates to pulse wave velocity and wave reflection. RI is defined
as the ratio of backward traveling waves to forward traveling waves.

Results: There were no significant difference in RI values before and
after hemodialysis (72±9 m/sec and 71±12 m/sec respectively, p=0.62).
But, SI increased significanly after hemodialysis (7.2±2.6% and 9.5±3.4%
respectively, p<0.01).

Conclusion: Hemodialysis seems to effect endothelial functions in patients
with chronic renal failure.

Tu-P7:152 PHARMACOLOGICAL MODULATION OF SHEAR
STRESS-DEPENDENT CONNECTIVE TISSUE
GROWTH FACTOR EXPRESSION IN ENDOTHELIAL
CELLS: POSSIBLE ROLE IN ATHEROGENESIS

I. Cicha1, S. Muehlich2, A. Yilmaz1, W.G. Daniel1 , M. Goppelt-Struebe2 ,
C.D. Garlichs. 1Medical Clinic 2, University of Erlangen-Nuremberg,
Erlangen, Germany; 2Medical Clinic 4, University of Erlangen-Nuremberg,
Erlangen, Germany

Objectives: Disturbed flow conditions play an important role in atherogenesis.
We used novel flow-through bifurcating cell culture slides which mimic in
vivo vessels, to analyze the modulation of atherogenic protein expression
under disturbed flow.

Methods: Endothelial cells were exposed to laminar or turbulent flow
conditions at physiologic arterial shear stress (10 dyne/cm2). CTGF and
adhesion molecules were determined by immunofluorescence and quantified
using MetaVue software.

Results: CTGF expression was significantly reduced by 18 h of laminar
flow as compared with areas of turbulent flow (0.5±0.1 v 1.6±0.2; n=9;
p<0.001) or static conditions. In cells treated with 1μM simvastatin during
flow, CTGF expression was barely detectable both under laminar and turbulent
flow conditions. Pre-treatment with simvastatin for 48h before starting the
flow resulted in overall CTGF downregulation. However, when simvastatin
was removed, significant CTGF induction occurred in areas of turbulent flow.
In cells transfected with an actin mutant not polymerizing into F-actin, CTGF
induction by turbulent flow was suppressed, pointing to an active role of
cytoskeleton in pro-atherogenic protein expression. In accordance with in vivo
studies, a moderate upregulation of VCAM-1 and ICAM-1 expression was
observed in areas of turbulent flow. Laminar flow suppressed LPS-stimulated
expression of adhesion molecules.

Conclusions: In conditions resembling in vivo vessels, turbulent flow
increases pro-atherogenic protein expression, which can be prevented phar-
macologically.
Funding: The study was supported by ELAN grant from University of
Erlangen.

Tu-P7:153 IMPROVEMENT OF VASCULAR DYSFUNCTION IN
DIABETES BY CHRONIC GUANYLYL CYCLASE
ACTIVATION

C. Vogt, D. Fraccarollo, M. Leutke, J. Bauersachs, A. Schäfer. Medizinische
Klinik Und Poliklinik I, University of Würzburg, Würzburg, Germany

Background: Vascular endothelial dysfunction and the so-called non-con-
tractile phenotype of smooth muscle cells are described in diabetes mellitus.
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Endothelial dysfunction results in decreased signalling through the NO/cGMP
pathway leading to decreased levels of cGMP in diabetes. We investigated
whether chronic stimulation of guanylyl cyclase (GC) with the novel activator
HMR1766 would improve vascular reactivity in diabetic rats.

Methods and Results: Male Wistar rats received a single high-dose intra-
venous injection of streptozotocin (STZ) to induce diabetes. 2 weeks after STZ
injection, rats were randomized to treatment with either placebo or the GC
activator HMR1766 (20 mg/kg/d) for another 2 weeks. Vascular function in
the thoracic aorta was assessed. Diabetic rats displayed a highly significant re-
duction in vascular contraction compared to healthy controls. Treatment with
HMR1766 normalized vascular contraction. Endothelium-dependent, NO-
mediated vasorelaxation was significantly impaired in diabetic placebo-treated
animals, which was completely normalized by HMR1766. This was at least
partially dependent on reduced smooth muscle sensitivity to NO as demon-
strated by endothelium-independent relaxation to DEA-NONOate, which was
significantly impaired in diabetic placebo-treated rats and normalized by GC
activation.

Conclusion: Chronic GC activation in diabetes improves vascular relax-
ation and contraction. HMR1766 significantly enhanced signaling through
the NO/cGMP pathway in diabetes and might be a new potential therapeutic
approach for treatment of vascular dysfunction in diabetes.

Tu-P7:154 LAMINAR FLOW ATTENUATES
CYTOKINE-INDUCED STAT ACTIVATION IN
ENDOTHELIAL CELLS

L. Wang, Y.-C. Tsai. Inst. of Biomed. Sciences, Academia Sinica, Taipei,
Taiwan

Objective: Endothelial cells (ECs) exposed to steady laminar flow (LF) are
protected from atherosclerosis as compared with those ECs that are exposed
to disturbed flow (DF). Our previous studies have shown that LF to ECs
suppresses serum- and IL-6- induced STAT3 activation (JBC, 2003 and AJP,
2004). Because IFN gamma-inducible CXC chemokines responsible for re-
cruitment of T cells are associated with atherogenesis, the effect of LF on the
IFN-gamma (IFN)-induced responses in ECs was examined.

Methods: Human umbilical vein ECs were exposed to shear stress in a
parallel plate flow chamber in the presence of IFN.

Results: ECs exposed to IFN triggered JAK/STAT1 activation through
the phosphorylation of Tyr701 and Ser727 of STAT1. When LF was applied
to IFN-treated ECs, it significantly attenuated IFN-induced Tyr701 phospho-
rylation, whereas Ser727 phosphorylation was unaffected. Consistently, LF
inhibited IFN-induced STAT1 binding to DNA. ECs treated with IFN induced
expression of IFN-inducible CXC chemokines that are specific for T cells:
CXCL10, CXCL9 and CXCL11. IFN induced the expression of CIITA, a
transcriptional regulator of major histocompatibility complex class II (MHCII)
expression. Application of LF to IFN-treated ECs reduced the expression of
IFN-inducible CXC chemokines and of CIITA. Furthermore, the inhibitory
effect of LF on the IFN-induced responses was not observed in those ECs
that were subjected to DF. The suppression of STAT activation by LF was
significantly attenuated if ECs were pretreated with a tyrosine phosphatase
inhibitor.

Conclusions: LF protects ECs from cytokine-induced STAT activation.
Our results provide new insights into the athero-resistant nature of straight
segments of the arterial tree, in which cytokine-induced responses are sup-
pressed.
Funding: This work was supported by National Science Council and by the
Department of Education (91-B-FA02-2-4), Taiwan.

Tu-P7:155 EFFECTS OF THE ANTIPHOSPHOLIPID
ANTIBODIES ON THE ENDOTHELIAL VASCULAR
REACTIVITY

C. Belizna 1,2, V. Richard2, A. Lartigue3 , D. Gilbert3 , F. Tron3,
H. Levesque1, C. Thuillez2. 1University Hospital Rouen, Rouen, France;
2Inserm 644, Rouen, France; 3Immunology Dept University Hospital Rouen,
Rouen, France

The antiphospholipid antibodies are associated with severe arterial lesions,
which suggest a pro-atherogenic effect. Several physiopathological mecha-
nisms have been suggested in order to explain this effect (Sherer Y Immuno-
biology. 2003;207:13-6); one of these mechanisms implying the production
of nitric oxide and superoxide, and the interference with the activity of the
paraoxonase (Delgado J Arthritis Rheum. 2002;46: 2686-94). In physiological
conditions the endothelium contributes to the maintenance of the vascular

tonicity by the synthesis and the release of vasoactive substances like the
nitric oxide and the hyperpolarisant factor. Our study analyzed the reactivity
of the endothelial vascular wall in a murine model of mesenteric artery
under the action of the APL. Eight purified human APL anti-nucleosome IgG
were tested (150mg) on CD1 mice. One of these APL presented a different
behaviour. Therefore in mice injected with APL 4b7 the contraction was
identical with that found in normal mice; but the relaxation was significantly
lower (p<0,0001). These data were confirmed after high purification in order
to eliminate the role of the LPS, and with successive re-injections; and it
was dose and time dependent. The effect of this antinucleosome antibody
seems to be independent of the NOS synthase pathway. In conclusion, our
study suggests that the reactivity of the endothelial wall is modified by the
presence of a antiphospholipid antibody directed against the nucleosome.
Complementary studies with monoclonal APL are necessary before a formal
conclusion.

Tu-P7:156 REGULATION OF CONNEXIN 37 BY OXIDIZED
PHOSPHOLIPIDS IN ATHEROSCLEROSIS

C.E. Culler1, P.S. Gargalovic1, T.G. Kirchgessner2 , A.J. Lusis1. 1Department
of Human Genetics, University of California, Los Angeles, USA;
2Bristol-Meyers Squibb, Pharmaceutical Research Institute, Princeton, USA

Objectives: Oxidized phospholipids clearly contribute to the inflamma-
tion associated with atherosclerosis. By investigating the role of oxidized
1-palmitoyl-2-arachidonoyl-sn-3-glycero-phosphorylcholine (OxPAPC) upon
gene expression in endothelial cells we seek to identify important genes in the
atherosclerosis.

Methods: Microarray analyses identified differentially regulated genes
between OxPAPC-treated and control-treated Human Aortic Endothelial Cells
(HAECs). We used RT-qPCR to confirm changes in mRNA expression. West-
ern blotting measured protein expression changes upon OxPAPC treatment.
Expression changes were measured in dose and time course experiments.
Additionally, OxPAPC-treated HAECs were co-treated with human HDL and
analyzed for expression of Connexin 37 (Cx37), which has previously been
implicated in atherosclerosis.

Results: Analysis of expression array data revealed that Cx37 is markedly
down-regulated by OxPAPC. Cx37 is a gap junction protein expressed almost
exclusively in monocytes and endothelial cells of large arteries. RT-qPCR and
Western blotting confirmed Cx37 down-regulation after OxPAPC treatment in
HAEC cell culture. Co-treatment with HDL prevents marked down-regulation
of Cx37 by OxPAPC.

Conclusions: Our results suggest a novel mechanism of regulation of
Cx37. Current studies are aimed at unraveling the pathways by which
OxPAPC regulates Cx37.
Funding: Vascular Biology Training Grant T32HL69766 and NIH Grant
HL30568

Tu-P7:157 THE NITROPRAVASTATIN DERIVATIVE, NCX 6550,
IMPROVES ENDOTHELIAL DYSFUNCTION IN
SPONTANEOUSLY HYPERTENSIVE RATS

C. Presotto, D. Miglietta, R. Olivieri, A. Monopoli. Nicox Research Institute,
Bresso, Italy

Nitric oxide (NO)-releasing statins are a new class of compounds which exert
both statin-like and NO-mediated effects. Here we report the effects of NCX
6550, on the endothelial function in SHR.

We studied the effects of repeated administration (7 days) of pravastatin
and NCX 6550 at equimolar dose (90uM/kg) given by gavage to both SHR and
normotensive Wistar rats. Systolic blood pressure (SBP) was recorded every
day, and at sacrifice we determined: (i) plasmatic NOx levels; (ii) vascular
responses in aortic rings to ACh and to SNP stimuli.

NCX 6550 significantly reduced SBP in SHR vs vehicle, whereas pravas-
tatin showed no effect (192±3; 218±4 and 210±2 mmHg, respectively). SBP
was not affected by any treatment in normotensive rats. Plasma NOx levels
of NCX 6550-treated SHR and Wistar rats were significantly higher than
those of pravastatin and vehicle groups (V) (NCX 6550SHR=173±19; VSHR
=104±8; NCX 6550Wistar=176±16; VWistar =63±10uM). NCX 6550 im-
proved endothelial dysfunction, as assessed by ACh-induced relaxation in
aortic rings compared to pravastatin and vehicle (Emax: vehicle = 46±3,
pravastatin = 60±3 and NCX 6550 = 76±5, p< 0.05 for both comparisons).
Vascular response in NCX 6550 group was similar to that of normotensive
rats (Emax = 84±2). The endothelium-independent vasorelaxation induced by
SNP was not altered by any treatment.
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In conclusion, NCX 6550 exerts beneficial effects on endothelial function
that can be attributed to the enhanced NO availability. Thus, the incorpo-
ration of NO moiety greatly improve the therapeutic potential of statins in
cardiovascular diseases.

Tu-P7:158 IN VITRO ARTERIAL RESPONSE TO
PLAQUE-PRONE HEMODYNAMICS

V. Gambillara, C. Chambaz, G. Montorzi, S. Roy, N. Stergiopulos, P. Silacci.
Ecole Polytechnique Fédérale de Lausanne, Lausanne, Switzerland

Hemodynamic forces play an active role in the focal localization of atheroscle-
rotic lesions. it has been previously established that low shear stress combined
with a cyclic reversal of flow direction (oscillatory shear stress) affects the
endothelial cells and may lead to an initiation of plaque development. In
the present study, we compared the effects of plaque-free and plaque-prone
hemodynamics on the biology of left common porcine carotid arteries exposed
in vitro to unidirectional (0.3±0.1 and 6±3 dyn/sqcm) and oscillatory (0.3±3
dyn/sqcm) in combination with a mean pressure of 100mmHg for 3 days.
Oscillatory shear stress affected endothelial function, resulting in a reduced
vasorelaxation in response to bradykinin as compared to arteries exposed to
unidirectional shear stress. This effect correlated with a reduced endothe-
lial nitric oxide synthase (eNOS/NOSIII) gene expression and activation.
Endothelial dysfunction was correlated with an increase in the expression
and activation of two matrix-metalloproteinases: MMP-2 and -9, and with a
decrease in plasminogen activator inhibitor -1 expression in the media. Never-
theless, no functional alteration of smooth muscle cells function (contractive
capacity) was observed.

Our data support the hypothesis that oscillatory shear stress is a critical
determinant factor in early stages of atherosclerosis, promoting an endothelial
dysfunction and an apparent initiation of a vascular remodelling process.

Tu-P7:159 ENDOTHELIAL CELL – A KEY PLAYER IN ALL
STAGES OF ATHEROSCLEROSIS

M. Simionescu. Institute of Cellular Biology and Pathology “Nicolae
Simionescu”, Bucharest, Romania

Objective: Atherosclerosis entails a lipid alteration and an inflammatory
process, both affecting the vascular endothelial cells (EC). We studied the
structural-functional alterations of EC during atherogenesis.

Methods: In experimental atherosclerosis the EC in lesion-prone area were
examined by electron microscopy, two chamber culture system, FACS and
ELISA assays.

Results: in the prelesional stage, the EC modulate its constitutive func-
tions: (i) increased transcytosis of LDL and (ii) augmented synthesis of
basal lamina in which LDL accumulate as modified lipoproteins (MLp). The
inflammatory process convey EC dysfunction (expression of MCP-1, adhesion
molecules) that trigger recruitment, adhesion and diapedesis of monocytes,
residence within the subendothelium to become activated macrophages, that
take up MLp and turn into foam cells initiating the atheroma formation.
MLp, growth factors and cytokines produced by macrophages or lymphocytes
induce (i) smooth muscle cells (SMC) intimal migration and proliferation
and (ii) accelerate EC dysfunction expressed by increased production of
prostacyclin and tromboxane A2 and a predominant pro-coagulant activity.
The lesional stage is characterised by accumulation of foam cells derived from
macrophages and SMC and severe EC dysfunction (enhanced synthesis of
modified matrix, calcification and ultimately formation of EC-derived foam
cells that finally undergo apoptosis and injury leading to matrix exposure and
thrombus formation.

Conclusions: in atherogenesis the EC are the first affected and the last
cells to surrender.
Funding: Romanian Academy and NIH-USA grants.

Tu-P7:160 FLOW MEDIATED DILATATION CORRELATES
WITH LEFT VENTRICLE DIASTOLIC
DYSFUNCTION IN HYPERTENSIVE AND HEALTHY
SUBJECTS. PRELIMINARY STUDY

A. Szuba1, R. Poreba1, A. Pyszel1, P. Gac1, A. Derkacz2, M. Protasiewicz2 ,
R. Andrzejak1. 1Department of Internal Medicine, Wroclaw Medical
University, Wroclaw, Poland; 2Department of Cardiology, Wroclaw Medical
University, Wroclaw, Poland

Objectives: Endothelial dysfunction (ED) and diastolic dysfunction of the

left ventricle (DDLV) are observed in hypertensive patients. No studies on
relationship between ED and DDLV were found. The purpose of the study
was to examine the ED by means of flow mediated dilatation (FMD) and left
ventricle diastolic function in patients with essential hypertension (HT).

Methods: The study was carried out in 20 men (58,5 ± 11,4 years) with
HT and in 20 healthy controls. FMD was estimated with 11 MHz linear
transducer (ALOKA SSD-5500 SV). Brachial artery dilation after 5 minutes
of antebrachial ischemia expressed as a percent of the baseline artery diameter
was calculated. Left ventricle diastolic function was determined with echo-
cardiography by calculation of E and A velocity, E/A ratio, deceleration time
of E velocity (DcT E) with a pulse wave Doppler technique (PW). Statistic
analysis was performed using STATISTICA 5.0.

Results: Patients with HT had a impaired FMD in comparison to healthy
subjects (7,2 ± 2,5% vs 11,3 ± 1,7%, p<0,01). There was a significant linear
negative correlation between FMD and DcT E (r = -0,55, p<0,01) and a
significant linear positive correlation between FMD and E/A ratio (r = 0,21,
p<0,05) in the whole studied group.

Conclusions: We have found that ED in hypertensive subjects coexists
with left ventricle diastolic dysfunction in these patients. Moreover in our
preliminary study we have found a significant linear correlation between FMD
and parameters of diastolic dysfunction. Such a relationship was not earlier
described to our knowledge.
Funding: Funding was provided by the Wroclaw Medical University

Tu-P7:161 INFLUENCE OF ENDOTHELIAL CELLS ON
VASCULAR SMOOTH MUSCLE CELLS PHENOTYPE
AFTER IRRADIATION. IMPLICATION IN
RADIATION-INDUCED VASCULAR DAMAGES

F. Milliat 1,2, A. Francois1,2 , M. Isoir1, E. Deutsch2, R. Tamarat1, G. Tarlet1 ,
A. Atfi3, J. Bourhis2, J.C. Sabourin2, M. Benderitter1 . 1Laboratory of
Radiopathogy, Irsn, Fontenay Aux Roses, France; 2Institut Gustave Roussy,
Villejuif, France; 3Hopital St Antoine, U482, Paris, France

About half of people with cancer are treated with radiation therapy but
normal tissue toxicity still remains a dose-limiting factor in clinical radiation
therapy. Damage to vessels is one of the most common effects of therapeutic
irradiation on normal tissues. Radiation-induced thrombosis, vascular thick-
ening and perivascular fibrosis may result from imbalance in the crosstalk
between endothelial cells (EC) and vascular smooth muscle cells (VSMC).
Coculture models were used in order to know if EC may influence prolifer-
ation, migration and fibrogenic phenotype of VSMC. Molecular mechanisms
involved were investigated using siRNA Smad3 and anti-TGFb-RII neutral-
izing antibody. In the presence of irradiated EC, proliferation of VSMC was
increased as well as their ability to migrate into a wounded area. Moreover,
expression of a-sma, CTGF, PAI-1, HSP27, COL1A2 and COL3A1 were
up-regulated in VSMC after exposure to irradiated EC. TGFb secretion was
increased after irradiation of EC and irradiated EC activate the Smad pathway
in VSMC by inducing SMAD3/4 nuclear translocation and SMAD-dependent
promoter activation. In siSMAD3 transfected VSMC, mRNA levels of a-sma,
HSP27, CTGF, PAI-1 and COL1A2/3A1 were decreased. In presence of
TGF-bRII antibody, the expressions of a-sma, PAI-1, COL1A2 and COL3A1
were decreased whereas mRNA and protein expressions of HSP27 and
CTGF did not change. This study showed that EC modulate proliferation,
migration and fibrogenic phenotype of VSMC after irradiation. Molecular
mechanisms involved are at least in part mediated by a SMAD3-dependent
pathway.

Tu-P7:162 DEXAMETHAZONE ALLEVIATES
THROMBIN-INDUCED ENDOTHELIAL
INFLAMATION THROUGH AKT/NO PATHWAY

M. Ohno, N. Yamamoto, E. Terada, T. Morita, G. Yoshino. Toho University
School of Medicine, Tokyo, Japan

Glucocorticoids (GC) induce hyperglycemia, hyperlipidemia and insulin re-
sistance, leading to development of atherosclerosis. Endothelial cells actively
participate in inflammatory events by regulating monocyte recruitment via
the expression of inflammatory genes such as monocyte chemoattractant
protein-1 (MCP-1). However the direct effect of GC on endothelial inflam-
mation is not fully elucidated. In the current study, we demonstrated that
GC alleviates inflammatory changes through activating Akt-eNOS pathway
in endothelial cells. Three-hour incubation of cultured human umbilical vein
endothelial cell (HUVEC) with thrombin induced 2-fold increase in MCP-1
expression determined by RT-PCR and the induction was sustained for 24
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hrs. Pretreatment dexamethazone (DEX) blocked thrombin-induced MCP-1
expression in HUVEC in dose dependent manner. To elucidate the mechanism
by which DEX blocks MCP-1 expression in HUVEC, we examined levels
of phosphorylated Akt (p-Akt). Western blotting analysis revealed that DEX
restored thrombin-elicited reduction of p-Akt in dose dependent manner.
Phosohorylation of Akt is known to activate eNOS, resulting in increasing NO
production in endothelial cells. To examine whether NO mediates effect of
DEX on MCP-1 expression, parallel experiments were done with L-NMMA,
inhibitor of NOS. RT-PCR revealed that L-NMMA completely cancelled
the inhibitory effect of DEX on thrombin-induced MCP-1 expression. Taken
together, these observations indicate that thrombin reduced p-Akt, resulting
in induction of MCP-1 and that DEX suppresses MCP-1 through activating
p-Akt/eNOS pathway.

Tu-P7:163 SERUM TESTOSTERONE AND BRACHIAL
ENDOTHELIAL FUNCTION IN AGING MEN

J.I. Mäkinen1, A. Perheentupa2,3 , K. Irjala4, P. Pöllänen3, J. Mäkinen3 ,
I. Huhtaniemi5, O.T. Raitakari1 . 1Clinical Physiology, University of Turku,
Turku, Finland; 2Physiology, University of Turku, Turku, Finland;
3Gynecology and Obstetrics, University of Turku, Turku, Finland; 4Clinical
Chemistry, University of Turku, Turku, Finland; 5Nstitute of Reproductive and
Developmental Biology (Irdb), Imperial College London, London, United
Kingdom

In aging men, low endogenous serum testosterone level is associated with
increased carotid artery intima-media thickness (IMT) and atherogenic plasma
lipid profile, but the effect to endothelial function is poorly characterized.

We investigated 88 men aged from 40 to 70 years from the city of
Turku, Finland. Plasma lipids, serum testosterone and luteinizing hormone
concentrations were measured with routine assays. Common carotid mean
and maximum IMT, and brachial artery flow mediated dilatation (FMD), as
a marker of endothelial function, were measured by high resolution B-mode
ultrasound.

The mean values were: age 54.5 years ±8.0, serum total testosterone 13.1
nmol/l± 6.4, total cholesterol 6.1 mmol/l±1.2, HDL-cholesterol 1.1 mmol/l,
triglycerides 3.0mmol/l ±2.0, carotid IMT 0.895mm ± 0.68, and brachial
FMD 0.28±0.18mm. Testosterone correlated directly with HDL-cholesterol
(r=0.25, p=0.018), and inversely with triglycerides (r=-0.25, p=0.017), mean
carotid IMT (r=-0.24, p=0.02), maximal carotid IMT (r=-0.23, p=0.02) and
FMD (r=-0.24, p=0.05). When divided into two groups by using testosterone
cut-point 10 nmol/l, the mean and maximum IMT, FMD, HDL-cholesterol
and body mass index differed significantly between the groups. In the low
testosterone group (n=42) the average FMD was 13% better (0.26mm vs
0.31mm, p<0.04).

These data suggest that serum total testosterone concentration may play a
dualistic role in the development of vascular atherosclerotic changes in aging
men, being inversely related with both carotid IMT and brachial FMD.
Funding: Academy of Finland

Tu-P7:164 DIABETIC NEPHROPATHY UPREGULATES
ENDOTHELIAL VCAM-1 EXPRESSION: POTENTIAL
IMPLICATIONS FOR THE HIGH INCIDENCE OF
ATHEROSCLEROSIS

K.C-Y. McGrath1, T. Wu2, A.K. Heather1 . 1Heart Research Institute, Sydney,
Australia; 2Discipline of Medicine, University of Sydney, Sydney, Australia

Objective: Diabetic nephropathy (DN) is associated with increased atheroscle-
rosis. VCAM-1 has a key role in early atherosclerosis, the adhesion of mono-
cytes to endothelium. We investigated the effect of hyperglycemia and DN in
regulating VCAM-1 and monocyte adhesion to the endothelium.

Methods: HUVEC were exposed to 10% serum from diabetic subjects
with either no kidney disease, microalbuminuria, proteinuria or DN combined
with normal (5mM) or high (25mM) glucose conditions.

Results: A trend for increased VCAM-1 levels with increased kidney
disease. DN serum caused the greatest increase in VCAM-1 expression at both
the mRNA (3.2-fold, p<0.01) and protein (1.6-fold, P<0.05) levels. When DN
serum and HG were combined, VCAM-1 expression and monocyte adhesion
was dramatically raised (4-fold for mRNA, p<0.01; 1.8-fold for protein,
p<0.05; 5.5-fold for adhesion, p<0.05). Soluble VCAM-1, a common clinical
measure of VCAM expression, was raised 2.8-fold in the serum of DN subjects
as compared to controls (p<0.01). Comparison by simple regression showed
good correlation between individual measurements of VCAM-1 mRNA and
soluble VCAM-1 measured in the serum (r=0.557, p<0.01).

Conclusions: We conclude that a diabetic nephropathy milieu increases
VCAM-1 expression and subsequent monocyte adhesion to endothelial cells,
an important early step in atherogenesis that may underlie the increased risk
of atherosclerosis in diabetic nephropathy.

Tu-P7:165 FAT DISTRIBUTION AND ENDOTHELIAL FUNCTION
IN NORMAL WEIGHT PATIENTS

S. Marchesi, G. Lupattelli, G. Vaudo, R. Lombardini, A.R. Roscini,
M. Brozzetti, D. Siepi, E. Mannarino. Internal Medicine, Angiology and
Atherosclerosis-University of Perugia, Perugia, Italy

Adipose tissue represents not only an inert deposit of fat; the truncal area, in
fact, seems to be metabolically active, due to the adipokines locally produced,
substances strictly related to an increased insulin resistance, inflammation and
vessel atherosclerotic damage. The development of ultrasound methodologies
for the estimation of fat distribution opens to define the metabolic aspects of
the fat depots and their impact on atherosclerotic process onset. Aim of the
present study was to investigate the influence of abdominal fat on endothelial
function of normal weight subjects evaluating the potential relationship with
the inflammatory status. Dividing study population on the basis of the median
value of the visceral fat distribution, we observed that subjects with lower
levels of visceral fat had a higher brachial flow-mediated vasoactivity (7.9±4.3
vs 5.1±3.2%, p<0.05), subjects under the median value of visceral fat had
lower BMI, waist, sICAM-1, total cholesterol and LDL cholesterol. At the
univariate correlation, visceral fat has a significant direct correlation with
sICAM-1 (r=0.567, p<0.001), and a significant inverse correlation with FMV
(r=-0.549, p<0.01); visceral fat has also a significant positive correlation with
BMI (r=0.378, p<0.01) and with the waist circumference (r=0.37, p<0.001).
BMI and waist were not related to brachial FMV and adhesion molecule
levels. This result focused that in Caucasian normal weight women visceral
fat thickness was associated to the levels of soluble ICAM-1 but not the
anthropometric indexes. This observation open to consider the relevance of fat
ultrasound detection in clinical practice, in fact the thickness of visceral fat
may indicate the degree of inflammatory state.

Tu-P7:166 ROLE OF SGK-1 IN THE PREVENTION OF
ENDOTHELIAL DYSFUNCTION

F. Ferrelli1, M. Lombardo1, M. Blot-Chabaud2 , C. Mammi3, R. Lauro1,
M. Federici1 , G. Donadel1, P. Sbraccia1 , M. Tesauro1, D. Lauro1.
1University of Rome Tor Vergata, Rome, Italy; 2Inserm U608 University of
Meditérranée, Marseille, France; 3Ircss San Raffaele, Rome, Italy

Diabetes is characterized by chronic hyperglycaemia and the development
of diabetic specific complications including macrovascular and microvascular
pathology. Chronic hyperglycaemia can induce endothelial dysfuncion by
increased production of Reactive Oxygen Species (ROS) and reduced levels of
nitric oxide (NO).We investigated SGK1 function after insulin stimulation and
induction of oxidative stress in HUVEC cell lines. SGK1 is a serine threonine
kinase that is similar to AKT1 and it is activated after insulin stimulation. We
detected by RT-PCR high levels of SGK1 and SGK3 m-RNA expression, but
we have reduced amount of SGK-1 protein. We found increased levels of SGK-
1 after ALLN incubations, suggesting that SGK-1 degradation is mediated
by the 26S proteasome-ubiquitin pathway. We infected HUVEC cells using
different constructs containing either pLPCX-SGK-1-wt, or pLPCX-delta
60-SGK-1 without the ubiquitin domain, or the empty vector. The infected
cells were incubated with low or high glucose levels (5-30 mM), or with Glu-
cosamine (10 mM), for 48-72 hours at 37 C. We detected significant reduction
of ROS production and an increased activity of Na-K ATPase in cells infected
with delta 60 SGK-1 construct versus cell infected with SGK-1 wt construct or
control (p<0.05) after high glucose concentration and glucosamine treatment.
SGK-1 activity has been measured by FOXO 3a phosphorylation levles in Ser
315, specific site for SGK-1. We can hypothesize that after hyperglycaemia
and glucosamine treatment the over-expression of delta 60 SGK-1 construct,
protect endothelial cells from oxidative stress induced by hyperglycaemia.
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Tu-P7:167 TRANSFECTION OF SDF-1A INTO ENDOTHELIAL
CELLS ENHANCES ITS ADHESION WITH
MONOCYTES

F. Yao1, Z. Wang1.2, Y.L. Tu1, Z.S. Jiang1, Y.C. Lv1, L.Y. Xie3, B.L. Hu1,
D.H. Wei1.2, G.X. Wang2. 1The Institute of Cardiovascular Disease, Nanhua
University, Heng Yang, Hunan, China; 2Bioengineering College of
Chongqing University and Key Lab for Biomechanics/Tissue Engineering of
Ministry of Education, Hunan, China; 3Institute of Pathogeninc Biology,
Nanhua University, Heng Yang, Hunan, China

Background: SDF-1a is a potent chemokine. Our latter study shows that
SDF-1a is implicated in the adhesion of vascular smooth muscle cells and
monocytes.

Methods and Results: To verify the adhesive activity of SDF-1a, align
SDF-1a cDNA was cloned from rat vascular smooth muscle cells, then was
identitied by sequencing and transfected to endothelial cell strain ECV304.
SDF-1a expression was detected by RT-PCR and Western blot. High expres-
sion clone was collected and sub-planted in 6 wells plate. Interfered with or
without antibody to SDF-1a or CXCR4, adhesion between endothelial cells
and THP-1 was tested. Non-expression endothelial cell strain had no adhe-
sive activity to monotyes while the adhesion between high expression clone
and THP-1 was conspicuously augmented. But the adhesion was evidently
inhibited by antibody to SDF-1a or CXCR4.

Conclusion: SDF-1a has the adhesive activity.

Tu-P7:168 ENDOTHELIAL FUNCTION IN PATIENTS WITH
SIGNIFICANT CORONARY ARTERY STENOSIS:
INTERRELATION WITH CORONARY STENOSIS
INDEX, LIPID AND INSULIN LEVEL

Y.V. Yegorova. Dnepropetrovsk State Medical Academy, Dnepropetrovsk,
Ukraine

Objectives: We examined the relationship between endothelial function, lipid
and insulin levels and the coronary stenosis index (CSI) in patients with
angiographically significant artery stenosis.

Methods: We observed 56 patients (34 M, 22 F, mean age 54,28±4,24
years) with coronary artery disease (CAD) and coronary artery stenosis
after coronarography >70%. Total cholesterol (TC), low-density lipoprotein
cholesterol (LDL-C), high-density lipoprotein cholesterol (HDL-C), triglyc-
erides (TG) and insulin levels were determinated in the blood by ELISA. We
studied the flow-mediated vasodilatation (FMD) and nitrate-induced dilation
of the brachial artery. The coronary stenosis index was calculated upon
recommendations.

Results: Mean flow-mediated endothelium-dependent dilatation in patients
with CAD was 6,9 ± 3,8%, 49 patients (83,05%) had endothelial dysfunction.
Mean CSI was 16,4±5,7. Baseline insulin level was 24,60 (±8,38) μU/ml,
hyperinsulinemia was met in 26,53% of cases. In 80,36% cases the level of
TC was increased up to 5 mmol/L and LDL-C in 85,71% up to 3 mmol/L.
Was met a significant negative correlation between FMD and the CSI (r=-0,70,
p<0,001). There are negative correlation between FMD and LDL-C (r=-0,56,
p<0,001) and TC (r=-0,52, p<0,001) level. The CSI correlated to LDL-C
(r=0,78, p<0,001) and TC (r=0,69, p<0,001) level. Insulin level correlated
to FMD (r=0,44, p<0,01), TG level (r=0,68, p< 0,001) and CSI (r=0,41,
p<0,01).

Conclusions: Endothelial dysfunction was met in high percent of cases.
There are correlation between increased TC, LDL-C and insulin levels,
endothelial dysfunction and coronary artery atherosclerosis.

Tu-P7:169 SWISS DARK CHOCOLATE IMPROVES
ENDOTHELIAL AND PLATELET FUNCTION

F. Hermann1, L. Spieker1, F. Ruschitzka1 , M. Hermann1, T. Luescher1,
W. Riesen2, G. Noll1, R. Corti1 . 1Cardiology, Cardiovascular Center,
University Hospital, Zuerich, Switzerland; 2The Institute for Clinical
Chemistry and Hematology, St. Gallen, Switzerland

Aims: Dark chocolate, but not white chocolate contains high amounts of
polyphenols, a heterogeneous class of antioxidants. Polyphenols have shown
to positively influence endothelial function and platelet reactivity in healthy
volunteers. To assess the effects of chocolate on individuals with known
impaired endothelial function and platelets hyper-reactivity, a homogenous
population of healthy chronic smokers was selected.

Methods and Results: In 25 healthy smokers (mean age 26±1 years),
flow-mediated dilation (FMD) measured using high-sensitive ultrasonography

of the brachial artery, shear stress-dependent platelet adhesion (SSDPA) and
total antioxidant status (TAS) were assessed before and after ingestion of
40 grams of Swiss dark chocolate (74% cocoa), or Swiss white chocolate
(4% cocoa), respectively. Two hours after intake of dark chocolate, FMD
improved from 4.4%±0.9 to 7.0%±0.7 (P=0.026), while SSDPA was reduced
from 5.0±0.6% to 3.2±0.4% (P=0.03). The beneficial effect of dark chocolate
on FMD lasted for 8 hours. White chocolate had no effect on FMD nor
platelet function. TAS improved significantly after 2 hours of ingestion of
dark chocolate (1.2±0.02 mmol/l to 1.3±0.02 mmol/l, P=0.03), but remained
unchanged in the white chocolate group.

Conclusions: Dark chocolate improves endothelial function, antioxidant
status and reduces platelet adhesion in smokers most likely via a reduction of
oxidative stress.

Tu-P7:170 LIM-KINASES REGULATE
THROMBIN-STIMULATED STRESS FIBER
FORMATION IN ENDOTHELIAL CELLS

P. Goyal, D. Pandey, W. Siess. Institute for Prevention of Cardiovascular
Diseases, Lmu, Munich, Germany

Objective: Enhanced endothelial permeability is an early step of atheroscle-
rosis. Thrombin induces endothelial cell contraction and stress fiber formation
via activation of Rho-kinase but the precise mechanism is unknown. We
studied the LIMKs (LIMK1 and LIMK2) which are activated through phos-
phorylation at T505/508 by either Rho-kinase or PAK. LIMKs phosphorylate
and inactivate cofilin, an actin-depolymerizing protein.

Methods: Cell transfection with EGFP-constructs of LIMK2 and actin was
done by electroporation. Live cell imaging was done by confocal fluorescence
microscopy. Rho-kinase activation and phosphorylation of LIMKs and cofilin
were measured by western blotting.

Results: Thrombin rapidly induced cell contraction and formation of stress
fibers, ruffles and bleb-like structures. Furthermore, cell-cell contacts were
disrupted and F-actin fibers connecting two cells were broken.

Thrombin induced rapidly Rho-kinase activation, and phosphorylation of
LIMKs and cofilin. The Rho-kinase inhibitor Y27632 inhibited phosphoryla-
tion of LIMKs and cofilin, and blocked stress fiber formation in thrombin-
stimulated cells. LIMK2 was associated with actin fibers. Thrombin-induced
stress fiber formation was abolished in cells transfected with the dominant
negative (D451A) mutant of LIMK2. Bleb formation was diminished in cells
transfected with the T505A mutant of LIMK2.

Conclusion: Thrombin stimulates Rho-kinase leading to LIMK activation
and cofilin phosphorylation in endothelial cells. LIMKs play an essential role
in thrombin-induced stress fiber formation controlling endothelial permeabil-
ity.
Funding: August-Lenz-Stiftung and DFG GRK 438, SFB 413, and Si 274/9.

Tu-P7:171 PLATELET-ACTIVATING FACTOR MEDIATES
CYTOKINE-INDUCED MONOCYTE ADHESION TO
ENDOTHELIUM: SUPPRESSION BY CONJUGATED
LINOLEIC ACID

A.A. Sneddon1, E. McLeod1, K. Wj Wahle2, J.R. Arthur1. 1Lipid and Redox
Regulation Group, Rowett Research Institute, Aberdeen, United Kingdom;
2School of Life Sciences, Robert Gordon University, Aberdeen, United
Kingdom

Objective: Monocyte-endothelium interaction is key to many acute and
chronic inflammatory diseases. We have investigated the factors regulating
monocyte attachment to cytokine-activated endothelial cells (EC) and the
modulatory effect of the PUFA, conjugated linoleic acid (CLA) in this
process.

Methods: Platelet-activating factor (PAF) receptor antagonists and PAF
synthesis inhibitors were used to assess both the role of PAF in TNFa and IL-
1b-induced monocyte binding to EC in addition to its role in CLA modulation
of binding. Direct assay of PAF levels was also determined.

Results: We show that both TNFa and IL-1b-induce EC PAF production
and that PAF is required for subsequent firm monocyte adhesion since it is
inhibited by both PAF receptor antagonists (BN-52021 or CV-6209) and PAF
synthesis inhibitors (sanguinarine). CLAs were shown to suppress cytokine-
induced monocyte-EC adhesion in a dose-dependent manner. With IL-1b,
VCAM-1 and ICAM-1 levels were largely unaffected by CLA. Through the
use of PAF receptor antagonists and PAF synthesis inhibitors, CLA was shown
to inhibit cytokine-induced binding by suppressing PAF production. Direct
assay of PAF levels confirmed this result.
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Conclusions: Endothelial-generated PAF plays a key role in cytokine-
induced monocyte adherence to the endothelium and the anti-inflammatory
action of PUFAs, such as CLA, in suppressing monocyte-endothelial interac-
tion is mediated through attenuation of pro-inflammatory phospholipids such
as PAF.
Funding: This work was supported by the Scottish Executive Environment
and Rural Affairs Department (SEERAD) and the European Commission
(KWJW).

Tu-P7:172 POTENTIAL MECHANISM FOR MAST CELL
PROGENITOR TRANSENDOTHELIAL MIGRATION

M.C. Meyer, J. McHowat. Saint Louis University School of Medicine,
Department of Pathology, St. Louis, USA

Objective: Recently, increased numbers of mast cells have been found in
atherosclerotic plaques and their accumulation at the site of ruptured coro-
nary plaques is associated with acute myocardial infarction suggesting that
recruitment of bone-marrow derived mast cell progenitors (MCP) may be
involved in atherosclerosis progression. Much is known regarding leukocyte
transendothelial migration, but little about the migration of MCP to the
sub-endothelial tissue. These studies examine a possible mechanism for MCP
transendothelial migration.

Methods: Total RNA was isolated from MCP and cDNA was primed using
random hexamers and amplified with gene-specific oligonucleotide primers.
Amplicons were separated by agarose gel electrophoresis and identified by
DNA sequencing.

Results: CD133 positive MCP were isolated from human umbilical cord
blood using magnetic beads. Freshly isolated MCP were either assayed imme-
diately or maintained in long-term culture with interleukin-6 and stem cell fac-
tor. mRNA encoding the adhesion molecules and ligands involved in leukocyte
transmigration was detected by RT-PCR. Both cell populations contain mRNA
for platelet activating factor receptor and several members of the integrin fam-
ily. Also, freshly isolated MCP express mRNA for E-selectin ligand, P-selectin
glycoprotein ligand, and platelet/endothelial cell adhesion molecule-1.

Conclusion: MCP have the potential to produce several adhesion molecules
and ligands used by leukocytes for transendothelial cell migration suggesting
that they migrate across the endothelium via a simlar mechanism.
Funding: Studies funded by NIH RO1-HL68588.

Tu-P7:173 THE EFFECTS OF ACRYLAMIDE ON ENDOTHELIAL
CELL AND MONOCYTE-DERIVED MACROPHAGES
APOPTOSIS

D. Zapolska-Downar 1,2, A. Kosmider1, M. Tornqvist3, M. Naruszewicz1 .
1National Institute of Food and Nutrition, Warsaw, Poland; 2Department of
Biochemistry and Clinical Chemistry, The Warsaw Medical University,
Warsaw, Poland; 3Department of Enviromental Chemistry, Stockholm
University, Stockholm, Sweden

Objectives: The present study was designed to investigate the hypothesis that
acrylamide contained in highly processed food can induce apoptosis of human
umbilical vein endothelial cells (HUVEC).

Methods and Results: Apoptosis was measured in HUVEC treated with
acrylamide at concentration 0.1, 1.0 or 5.0 mM for 24 hours. Acrylamide
induces both early (annexin-positive cells) and late stages of apoptosis (cells
stained by propidium iodide) in a dose-dependent manner. The appearance of
TUNEL-positive cells was also induced by acrylamide in a dose-dependent
manner. Treatment of HUVEC with acrylamide was connected with an in-
creased level of active Caspase-3 and of cleaved PARP. The cellular ability to
produce ROS was also induced by acrylamide in a dose dependent manner.To
confirm the results obtained in vitro studies, we decided to perform the pilot
study in 5 cigarette smokers consuming potato crisps over one month. In these
subjects we evaluated the effects of the blood elements of the study subjects
on caspase-3 activity in macrophages obtained in the culture of monocytes
from peripheral blood. An increase in the quantity of cells containing active
caspase-3 was shown in the case of macrophages obtained after crisp con-
sumption in comparison with the macrophages obtained at the baseline. This
phenomenon was directly related to the concentration of haemoglobin adducts
of acrylamide.

Conclusion: The study results presented suggest that acrylamide contained
in highly processed food may lead to the death of endothelial cells and
macrophages.
Funding: By grant from Polish Ministry of Education and Science, Nr.
3PO5D 09625

Tu-P7:174 FLAVONOIDS-RICH EXTRACT FROM
CHOKEBERRY FRUITS INHIBITS OXLDL-INDUCED
APOPTOSIS OF ENDOTHELIAL CELLS

D. Zapolska-Downar1 , A. Kosmider2, M. Naruszewicz 2. 1Department of
Biochemistry and Clinical Chemistry, The Warsaw Medical University,
Warsaw, Poland; 2Department of Pharmacognosy and Molecular Basis of
Phytotherapy,The Warsaw Medical University, Warsaw, Poland

Background: The studies of recent years indicate a significant role of apop-
tosis in the pathogenesis of atherosclerosis. The present study investigates the
effect of flavonoids-rich extract from chokeberry fruits (Aronia melanocarpa
E.) on human umbilical vein endothelial cell (HUVEC) apoptosis.

Methods and Results: Apoptosis was induced in HUVEC by incubation
with 200 mg/ml oxLDL for 24 hours. Coincubation with extract from choke-
berry in concentration 10, 50 and 100 mg/ml decreased oxLDL-induced both
early (anexin-positive cells) and late stages of apoptosis (cells stained by
propidium iodide) in a dose dependent manner. In concentration 100 mg/ml
extract from chokeberry reduced early and late stage of apoptosis induced
by oxLDL (p<0.001). Also the appearance of TUNEL-positive cells induced
by oxLDL was significantly reduced by flavonoids from chokeberry. Coin-
cubation with this extract was associated with reduction of TUNEL-positive
cells (p<0.001). The antiapoptotic properties of this extract may partly be
attributed to an effect on intracellular ROS production. It was proven that
coincubation of HUVEC with extract from chokeberry dose dependently
decreased oxLDL induced cellular ability to ROS production (25±28 MFI
in cells stimulated with oxLDL and 113±13 MFI in cells coincubated with
extract in concentration 100 mg/ml; p<0.001).

Conclusion: The inhibition of apoptosis by extract from chokeberry might
preserve the function of the endothelium and contribute to the prevention of
progression of atherosclerosis.
Funding: By non-restricted grants from Polish Society for Atherosclerosis
Research and from Agropharm.

Tu-P7:175 EFFECTS OF HIGH LEVEL EXPRESSION OF NADPH
OXIDASE 4 ON APOPTOSIS OF ENDOTHELIAL
CELLS

S.L. Qu1,2, W.Q. Sun2, S. Wang1, F. Guo2, X.D. Yang2, J. Li1. 1Institute of
Geriatric Medicine of The Ministry of Public Health, Beijing, China;
2Department of Medical School,Nanhua University,Hengyang, Hunan, China

Objectives: To elucidate the change of intracellular reactive oxygen
species(ROS) level,apoptosis and NADPH oxidase(NOX)4 mRNA expres-
sion in Human Umbilical Vein Endothelial Cells (HUVECs) after transfection
with PcDNA3.1-NOX4 plasmid.

Methods: NOX4 mRNA expression in HUVECs transfection with
PcDNA3.1-NOX4 plasmid or PcDNA3.1-GFP plasmid was measured by
RT-PCR. Intracellular ROS level and apoptosis rate were detected with flow
cytometry.The apoptosis of HUVECs was observed by Hoechst staining and
TUNEL staining.

Results: NOX4 mRNA expression and ROS level were increased signifi-
cantly in HUVECs transfected with PcDNA3.1-NOX4 plasmid compared with
control group and the group that transfected with PcDNA3.1-GFP plasmid
(P<0.05,n=3). The apoptosis rate were elevated significantly (P<0.05,n=3)
in HUVECs and ECV304 transfected with PcDNA3.1-NOX4 plasmid com-
pared with other two groups as detected by flow cytometry.The results of
Hochest33342 staining and TUNEL staining indicated that apoptotic cells
present in HUVECs and ECV304 transfected with PcDNA3.1-NOX4 plas-
mid,but not in other two groups.

Conclutions: (1) The transfection of plasmid PcDNA3.1-NOX4 results in
high level of expression of NOX4 in HUVECs.(2) High level expression of
NOX4 can induce apoptosis of HUVECs.
Funding: National Natural Science Foundation of China(No.30440065 and
No.30200103)
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Tu-P7:176 LOW TO MODERATE TOCOTRIENOL
CONCENTRATION EXHIBITS OPTIMAL
ANTIOXIDANT ACTIVITY AND REDUCES
PRODUCTION OF INFLAMMATORY MARKERS BY
ENDOTHELIAL CELLS

H. Nawawi1, S. Muid1, A. Manaf2, K. Yusoff1. 1Faculty of Medicine,
Universiti Teknologi Mara, Shah Alam, Malaysia; 2Faculty of Biotechnology
and Biomolecular Sciences, Universiti Putra Malaysia, Serdang, Malaysia

Objectives: (a) To determine optimal tocotrienol concentration with maximal
antioxidant activity, and (b) To study the effect and optimal concentration
of tocotrienol on inflammatory marker production by stimulated endothelial
cells.

Methods: Using the ferric thiocyanate (FTC) assay, several concentrations
of tocotrienol (range: 0.1-20,000ug/ml) were added to reaction mixture to pro-
duce peroxide ions. The color change was measured at wavelength of 500nm.
Human umbilical vein endothelial cells (HUVECs) were incubated with vary-
ing concentrations of tocotrienol (0.3-10uM) together with lipopolysaccharide,
LPS (1ug/ml). Supernatant of HUVECs was collected and levels of inflam-
matory markers [soluble intercellular cell adhesion molecule-1 (sICAM-1),
soluble vascular cell adhesion molecule-1 (sVCAM-1) and interleukin-6 (IL-
6)] were measured by ELISA methods. Optimal concentration was defined as
the lowest concentration with the highest percentage inhibition.

Results: The optimal concentration of tocotrienol in the FTC assay
was 10ug/ml, which showed the highest percentage of inhibition (96.4%).
Tocotrienol lead to reduction in stimulated endothelial cell production of
sICAM-1 (p<0.001), sVCAM-1 (p<0.01) and IL-6 (p<0.05) with optimal
concentrations of 1.3, 5.0 and 0.3 uM respectively. The % inhibition of 1.3,
5.0 and 0.3uM tocotrienol on sICAM-1, sVCAM-1 and IL-6 production were
55.0+3.0%, 75.0+4.0% and 56.0+12.0% respectively.

Conclusion: Low to moderate tocotrienol concentration exhibits optimal
in vitro antioxidant and anti-inflammatory activities. This suggests that low to
moderate but not high concentration of tocotrienol are likely to be beneficial
in reducing oxidative stress and inflammation.
Funding: IRPA 06-02-02-0026 PR 14/06-03. The Malaysian Ministry of
Science, Technology and Innovation.

Tu-P7:177 MECHANISM INVOLVED IN THE APOPTOSIS OF
HUMAN UMBILICAL VEIN ENDOTHELIAL CELLS
INDUCED BY PROTEASOME INHIBITOR MG132

F. Guo, S.L. Qu, W.Q. Sun, D.M. Feng, H. He, X.D. Yang. Department of
Medical School,Nanhua University, Hengyang, China

Objective: Endothelial dysfunction was considered as the first step of
atherosclerosis.The unbalance of endothelial cells apoptosis and proliferation
could induce endothelial dysfunction. Endothelial cells apoptosis could in-
crease the susceptibilities to atherosclerosis. The relationship between UPP
and endothelial cells apoptosis,and the mechanism of UPP inhibitor induc-
ing apoptosis remained unclear. In present study,we observed the effect of
proteasome inhibitor MG132 on expression of caspase3,p53 and apoptosis in
human umbilical vein endothelial cells,to explore possible mechanism of UPP
controlling endothelial cells apoptosis.

Methods: cultured human umbilical vein endothelial cells were incubated
with MG132 (2,5 μmol/l) for 24 hours. The apoptosis cells were determined
using DNA fragments analysis and flow cytometric analysis.The caspase3 and
p53 mRNA expression was quantified by reverse transcription-polymerase
chain reaction (RT-PCR). The protein contents of caspase3 and p53 were
analyzed by immunocytochemistry.

Results: In MG132 (2,5μmol/l) treated group, most of cells were ac-
cumulated in G1 phase, but cells in G2 and S-M phase decreased obvi-
ously, and the percentage of apoptosis cells increased from (2.4±0.5)% to
(11.3±1.6)%,(44.5±3.7)% respectively. MG132 could up-regulate the cas-
pase3 and p53 mRNA/protein expression.

Conclusions: The results indicated that proteasome inhibitor MG132 in-
duced human umbilical vein endothelial cells apoptosis by accumulation of
caspase3 and p53.
Funding: National Natural Science Foundation of China (N0.30200103)

Corresponding author: YANG Xiang-Dong.

Tu-P7:178 INFLAMMATION IS THE PRIMARY SIGNATURE OF
GENE EXPRESSION PROFILE IN LEUKOCYTES OF
INSULIN-RESISTANT SUBJECTS

D. Ardigó1,2, B. Byers2, S. Valtueña1, L. Franzini1, T. Quertermous2,
I. Zavaroni1. 1Departement of Internal Medicine and Biomedical Sciences,
Parma University, Parma, Italy; 2Division of Cardiovascular Medicine,
Stanford University, Stanford, USA

Aim and Methods: Insulin resistance is a risk factor for diabetes, cardio-
vascular diseases (CVD) and metabolic syndrome, and is associated with
systemic inflammation. To characterize the cellular phenotype of the inflam-
matory response related to insulin resistance, we performed a comprehensive
evaluation of gene expression in circulating leukocytes of 53 subjects [28
insulin sensitive (IS) and 25 resistant (IR)] using a customized 22,000 features
Agilent oligo-microarray. The study population was selected from a larger
cohort in the first (IS) and third (IR) tertiles of 2-hours insulinemic response
during OGTT. Enrolled subjects were free of diabetes, CVD and chronic
inflammatory diseases, and the two groups matched for age, gender and whole
body adiposity (by BMI, waist and total-body DXA).

Results: A total of 632 genes were significantly (>1.5 fold; fdr 2.5%)
over-expressed in IR compared to IS, including genes of intracellular response
to cytokines (IL1, 2, 4, 6, 18, and 30, chemokines, TNFa and gIFN), antigen
processing and MHC activity, NFkB activation, insulin metabolism (IRS1,
MAPK family), and cell survival. Genes over-expressed in IR were classified
using systematic gene ontology (GO) annotation. EASE analysis on GO
groups revealed significant activation of genes related to innate, as well as
cell-mediated, immune response and insulin metabolism.

Conclusion: In apparently healthy subjects, the presence of insulin re-
sistance is associated to significantly different gene expression profile in
circulating leukocytes, being pro-inflammatory response and MAPK-pathway
activation its primary expression signature.

Tu-P7:180 SIGNIFICANT IMPLICATIONS FOR CHEMOKINES
IL-8, GRO-ALPHA, MCP-1 & THEIR RECEPTORS
CXCR2 & CCR2 IN THE ADHESION OF U937 CELLS
TO HUMAN ENDOTHELIUM

C. Papadopoulou 1, P.R. Taylor2, R.N. Poston3. 1Cardiovascular Division,
King’s College London, London, United Kingdom; 2Department of Vacsular
Surgery, St Thomas’ Hospital, London, United Kingdom; 3Department of
Histopathology, King’s College London, London, United Kingdom

Objectives: To assess the function of chemokines IL-8, GRO-alpha, MCP-1
and their receptors CXCR2 and CCR2 in the adhesion of monocytes to
human atherosclerotic endothelium in vitro and demonstrate their expression
on human atherosclerotic tissue.

Methods: In an adhesion assay, a U937 cell suspension stimulated previ-
ously for 16 hours with PMA was incubated under low shear conditions with
human atherosclerotic carotid artery sections of Stary Grades III-V. Adhesion
to the endothelium was quantified by counting U937 cells per length of en-
dothelium, measured by image analysis. Inhibition of adhesion was achieved
with monoclonal antibody to a chemokine or a chemokine receptor and com-
pared to adhesion in the presence of isotype matched control immunoglobulin.
Atherosclerotic lesion characterisation and chemokine expression on the
arterial endothelium was achieved with ABC immunohistochemistry.

Results: In quadruplicate artery sections from 3 different patients inhibi-
tion of IL-8 with monoclonal antibody inhibited adhesion by a mean of 63.5 ±
2.9%(SEM) compared to control immunoglobulin. MCP-1 inhibition resulted
in 65.4% ± 3.5% (N=4) adhesion reduction, GRO-alpha in 63.5% ± 4.4%
(N=4), CCR2 51.2 ± 1.7% (N=3) and CXCR2 33.8 ± 4.6% (N=3). All results
were statistically significant, p<0.005, ANOVA. GRO-alpha and MCP-1were
expressed in both the endothelium and intima of the atherosclerotic lesions
(N=6).

Conclusion: Our data provide evidence for a functional role of chemokines
IL-8, MCP-1, GRO-alpha and their receptors CXCR2 and CCR2 in the
adhesion of monocytes to human atherosclerotic endothelium.
Funding: The Wellcome Trust, UK
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Tu-P7:181 HEMATOPOIETIC DEFICIENCY OF P55 TNF
RECEPTOR NEGATIVELY REGULATES PLASMA
LIPID LEVELS AND RESULTS IN SMALLER
ATHEROSCLEROTIC LESIONS

S. Xanthoulea 1, T. Ambagts2, M.J.J. Gijbels1,3 , I. Van Der Made1,
M.H. Hofker1, M.P.J. De Winther1. 1Department of Molecular Genetics,
Cardiovascular Research Institute Maastricht, Maastricht University,
Maastricht, The Netherlands; 2Department of Human and Clinical Genetics,
Leiden University Medical Center, Leiden, The Netherlands; 3Department of
Pathology, Cardiovascular Research Institute Maastricht, Maastricht
University, Maastricht, The Netherlands

Objectives: Investigate the role of p55 TNFR signaling in hematopoietic cells
in lipid metabolism and atherogenesis.

Methods: Bone marrow stem cells from p55 TNFR-/- or control mice
were transplanted to lethally irradiated atherosclerosis susceptible LDLR-/-
recipients. Reconstituted recipients were fed a high fat diet for 11 weeks
and analyzed for atherosclerosis development in the aortic sinus and lipid
parameters in the liver and plasma.

Results: p55 TNFR-/- transplanted mice (p55-/- TNFR-tp) presented a
significant 30% reduction in plasma cholesterol levels compared to trans-
planted controls (p55+/+ TNFR-tp). Similarly to lower plasma lipid levels,
p55-/- TNFR-tp mice exhibited a two-fold (45%) reduction in liver fat content
(steatosis), that was associated with a concomitant 40% reduction in the
number of inflammatory macrophages in p55-/- TNFR-tp livers compared to
controls.

Aortic sinus atherosclerosis analysis showed a significant 30% decrease
in lesion size in p55-/- TNFR-tp mice compared to controls. Albeit smaller,
atherosclerotic lesions presented a more pronounced inflammatory pheno-
type with increased numbers of T lymphocytes and an increased number of
apoptotic cells in the lesions.

Conclusions: Our results indicate that absence of p55 TNFR signaling
in hematopoietic cells leads to a reduction of hepatic steatosis and plasma
cholesterol levels. Reduced circulating cholesterol levels result in smaller
atherosclerotic lesions that have a more inflamed phenotype. Thus, p55
TNFR signaling in hematopoietic cells is critically important for the correct
regulation of liver lipid metabolism and atherogenesis.
Funding: NWO-VENI no. 016-056-124.

Tu-P7:182 CORRELATION BETWEEN SERUM LIPIDS AND
SOLUBLE ADHESION MOLECULES
CONCENTRATON IN CHILDREN WITH
ATHEROSCLEROSIS RISK FACTORS

A. Sierakowska-Fijalek. Department of Pathophysiology and Clinical
Immunology Medical University of Lodz, Lodz, Poland

Background: Atherosclerosis begins in childhood and progress from fatty
streaks to raised lesions in arteries in adolescence and young adult.

This process is accelerated in children with risk factors of coronary heart
disease.

Cell adhesion molecules (CAMs) play an important role in development of
atherosclerosis enhancing attachment of monocytes to the endothelium.

Objective: The aim of this study was to investigate whether the soluble
adhesion molecules correlate with lipid levels in children.

Material and Methods: The study population consisted of 45 children, 24
girls and 21 boys aged 10-17 with atheroscleosis risk factors.

Total cholesterol (TC), Triglycerides (TG), HDLC, LDL-C were deter-
mined by enzymatic methods.

Serum levels of soluble vascular cell adhesion molecule-1 (VCAM-1) and
soluble P-selectin (P-selectin) were estimated by immunoenzymatic methods
(ELISA).

Results: We have determined possitive correlation between lipid levels and
concentration of soluble CAMs expecially in the group with lipid disorders
and hyperhomocysteinemia.

Conclusion: The study confirmed that increased level of total cholesterol
is accompanied by augmentation of CAMs concentration.

Tu-P7:183 MYELOPEROXIDASE EXPRESSION IS REDUCED
UPON CHOLESTEROL LOWERING IN FAMILIAL
HYPERCHOLESTEROLEMIA

M. Puntoni1, F. Bigazzi1,2 , F. Minichilli1 , F. Sbrana2, A. Bionda2,
T. Sampietro1. 1CNR Institute of Clinical Physiology, Pisa, Italy;
2Department of Internal Medicine, University of Pisa, Pisa, Italy

Objective: Myeloperoxidase predicts major adverse cardiac events; is in-
dicated as plaque vulnerability marker. Conditions or therapies able to
modulate its expression, or whether its inhibition could have any effect on
the cardiovascular disease course is yet unknown. Answer these questions,
is of paramount importance in the therapeutic strategy of plaque instability,
since myeloperoxidase is a mechanistic bridge between inflammation and
cardiovascular disease. Considering hypercholesterolemia as necessary and
sufficient condition to generate atherosclerosis via inflammatory system acti-
vation, we tested whether cholesterol lowering would reduce myeloperoxidase
expression.

Methods: Myeloperoxidase expression was tested in subjects with Familial
Hypercholesterolemia undergoing LDL apheresis treatment, a model where a
selective lowering of cholesterol, naturally rebounding to baseline conditions,
allows multiple observations in different regimens of cholesterolemia.

Results: I. Plasma myeloperoxidase is higher in patients than in sex and age
matched healthy controls (p<0.003), II. decreases with cholesterol reduction,
III. parallels cholesterol behavioural pattern rebound, IV. is strongly correlated
to plasma cholesterol (r 0.48, p<0.0001), V. cholesterol results the main
variable influencing myeloperoxidase plasma levels (beta 0.025, p<0.0001)

Conclusions: Myeloperoxidase is modulated by cholesterol lowering. In-
terventions aimed to modulate myeloperoxidase expression could open new
routes in cardiovascular disease management.

Tu-P7:184 EFFECTS OF INTERACTIONS WITH LIPOPROTEINS
ON MACROPHAGES CYTOKINES SECRETION

M. Napolitano, E. Berardi, E. Bravo. Istituto Superiore di Sanita’, Rome, Italy

Objectives: Cytokine functions in atherogenesis and the influence of lipid
accumulation on their secretion are still debated. The aim of this study was
to investigate whereas macrophages cholesterol accumulation affects cytokine
secretion.

Method: Total cell cholesterol, TNF-alpha, IL-6, IL-10 and IL-1beta
secretions were determined after incubation of human monocytes-derived
macrophages with native and modified low density lipoprotein (LDL).

Results: Cell cholesterol was increased to a greater extent by aggregated
LDL followed by acetylated and oxidised LDL. The cholesterol increase was
significant in comparison with cells incubated in the absence of LDL or with
native LDL. In comparison to the absence of lipid, the presence of either
native or modified LDLs in the medium, in average, lowered the secretion
of all cytokines tested. Medium TNF-alpha was decreased after incubation
with native, acetylated, oxidised and aggregated LDL in comparison with
the absence of LDL. Secretion of IL-10 was lowered by oxidised LDL with
respect to the absence of LDL or the presence of native LDL. Differences in
IL-1beta and IL-6 levels were not significant.

Conclusions: Macrophages cholesterol loading decreases the secretion of
the pro-inflammatory TNF-alpha, and oxidised LDL reduces the antiinflam-
matory IL-10 release. The entities of the reductions do not relate to cholesterol
levels. Thus, although the interactions with LDLs influence cytokines release
there is not a direct effect of cell cholesterol level on cytokine secretion.
Funding: ISS-NIH.

Tu-P7:185 INHIBITORY EFFECT OF T CELLS ON
APOA1-MEDIATED CHOLESTEROL EFFLUX
THROUGH ATP-BINDING CASSETTE
TRANSPORTER A1

Y. Nakajima 1, H. Kotake2, K. Tanimura1, F. Okajima1, H. Sugihara1 ,
S. Oikawa1. 1Nippon Medical School Department of Medicine Division of
Endocrinology of Metabolism, Tokyo, Japan; 2Japanese Red Cross Sendai
Hospital, Sendai, Japan

Objective: We have previously reported that T cells (T) secreted some active
substances, in addition to IFN-gamma, which could promote accumulation of
cholesterol-ester (CE) in macrophages (M) and induce form cell formation.
We studied the effect of T on ApoA1-mediated cholesterol efflux and tested
whether expression of ATP-binding cassette transporter A1 (ABCA1) related
to this phenomenon.
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Methods: M derived from THP-1 cells and T derived from C57BL6
spleen were prepared. M were cultured with acetylated LDL (AcLDL) for the
cholesterol loading in the lower room of Boyden chamber for 24 hours. After
removing AcLDL, M were added with ApoA1 and incubated with T in the
upper room. They were separated by Transwell Membrane (TM), and shared
the same medium via membrane. In the other study T were incubated with
RPMI medium containing 0.1% BSA, and the supernatant was harvested as
T-conditioned medium (TCM). After incubation with AcLDL M were cultured
with ApoA1 and TCM. CE contents of M were measured by the fluorometric
method and ABCA1 mRNAs were quantyfied by real-time RT-PCR. The
results were expressed as the relative values (%) compared to the control
culture without ApoA1 addition.

Results: CE of M cultured with ApoA1 were decreased to 74±16 (n=8,
mean±SD). It was significantly higher in the co-culture with T and TCM than
ApoA1 added culture (101±18, p<0.05 and 102±11, P<0.05, respectively).
These results were dependent on T numbers. Presence of T or TCM did not
affect ABCA1 mRNA expression of M.

Conclusions: T and TCM inhibited ApoA1 mediated cholesterol efflux.
This was not accompanied by suppression of ABCA1 mRNA levels.

Tu-P7:186 INTERMEDIATE DENSITY LIPOPROTEIN
STIMULATES ALTERED EXPRESSION AND
DISTRIBUTION OF VASCULAR CELL ADESION
MOLECULE-1

C. McFarlane, I.S. Young, N. Frizzell, B. McKibben, J. McEneny. Queen’s
University, Belfast, United Kingdom

Objectives: The objective of this study was to examine the expression of
vascular-CAM-1 (VCAM-1) on endothelial cells following incubation with
physiologically relevant concentrations of remnant lipoproteins, in the form
of native- and oxidised- intermediate density lipoprotein (IDL).

Methods: Confluent primary human coronary artery endothelial cells
(HCAECs) were starved of lipoproteins for 27 hours before incubation with
IDL treatments. Cellular (c)VCAM-1 was quantified by Flow Cytometry
and soluble levels assayed in the tissue culture medium, using commercially
available monoclonal ELISA kits.

Results: Exposure of cells to native and oxidised IDL stimulated an
increase in sVCAM-1. The levels of sVCAM-1 did not correlate with the
expression of cVCAM-1; on the contrary, IDL treatments induced an alter-
ation in the ratio of soluble to cellular VCAM-1. In general, a reduction in
cVCAM-1 was accompanied by an increase in sVCAM-1 with increasing
concentration and oxidative modification.

Conclusions: In conclusion, these results indicate that in vitro physio-
logical concentrations of IDL have a pro-atherogenic effect on HCAECs
and stimulate changes in the expression and distribution of VCAM-1. These
findings provide an insight into the mechanisms which link elevated remnant
lipoproteins, endothelial dysfunction and premature atherosclerosis.

Tu-P7:187 NF-KB IN A GENETIC MODEL OF INSULIN
RESISTANCE AND POSTPRANDIAL LIPEMIA

S. Martinez-Hervas 1, T. Pedro1, J.T. Real1, A. Bartual1 , F.J. Chaves1,
M. Castro Cabezas2 , J.F. Ascaso1, J. Viña3, R. Carmena1. 1Department of
Endocrinology and Nutrition, Hospital Clínico of Valencia, Valencia, Spain;
2Vascular Medicine, University Medical Center Utrecht, Utrecht, Netherlands
Antilles; 3Department of Molecular Biology And Biochemistry, University of
Valencia, Valencia, Spain

Objective: To study NF-kB activity in linfomonocytes in subjects with famil-
ial combined hyperlipidemia (FCH) as a genetic model of insulin resistance
and postprandial lipemia.

Study Design: We have studied 21 normolipidemic, non-diabetic subjects
(mean age 38±14 y) and 18 FCH subjects (mean age 41±8 y). In all subjects
anthropometric parameters, glucose, insulin, lipids and capillary triglicerides
(TGc) profiles with Accutrend GCT® device as expression of postprandial
lipemia were measured. TGc profiles were determined as the mean of 3 TGc
determinations at fasting (F) and before and three hours after lunch (BL, AL)
and dinner (BD, AD) and at bedtime (B) in 3 different days of the same
week. NF-kB activity was measured in protein extract of linfomonocytes with
ELISA.

Results: Comparing control and FCH subjects, statistical differences were
found in waist circumference (97.6±12.6 vs 90.6±6.7 cm), fasting plasma
glucose (97.6±8.8 vs 90.5±6.7 mg/dl), fasting plasma insulin (15.5±7.9 vs
8.6±4.2 mU/ml), AUC-TGc (49.5±21.8 vs 24.3±8.7 mmol*h/l) and NF-

kB (91.6±41.9 vs 41.2±17.5% of control). NF-kB significantly corelated
with fasting plsma TG (r=0.465), fasting insulinemia (r=0.394), and LDLc
(r=0.349).

Conclusion: FCH subjects show significantly higher activated NF-kB than
controls. NF-kB is related to parameters of insulin resistance and dyslipemia.

Tu-P7:188 PALMITATE INDUCES PROINFLAMMATORY
CYTOKINE SECRETION IN MACROPHAGES

L. Håversen, K. Ekström, C. Améen, O. Wiklund. Wallenberg Laboratory for
Cardiovascular Research, Sahlgrenska Academy, Gothenburg University,
Gothenburg, Sweden

Objective: The cause of the increase risk of atherosclerosis in type 2 diabetes
is poorly understood. Free fatty acids (FA) present in plasma of diabetics
may contribute to the activation of macrophages in the atherosclerotic plaque
of these patients. Since the saturated FA palmitate (PA) is increased, while
the unsaturated FA linoleate (LA) is decreased in diabetic plasma, the effect
of these FA on the proinflammatory cytokine secretion of macrophages was
investigated.

Methods: THP-1 cells were differentiated to macrophages with phorbol
12-myristate 13-acetate (100 nM) for 3 days. One million cells were treated
for 6, 9 and 27 hrs with PA or LA (100 μmol/l) in the presence of BSA. Three
hours after FA treatment, some cells received 1 μg/ml LPS. In some cases, 30
min before addition of FA, the cells were incubated with 5 μM triacsin C. The
cytokine levels in the cell supernatants were analyzed by ELISA.

Results: Significantly higher levels of TNF-alpha, IL-1 beta and IL-8 were
detected in the PA-treated cells compared to the control. The PA treatment also
enhanced the LPS-induced IL-1 beta response. LA did not affect the cytokine
secretion. To study the role of PA activation on cytokine secretion, triacsin C
(acyl-CoA synthetase inhibitor) was used. The PA-induced cytokine secretion
was abolished in this condition.

Conclusions: PA, but not LA, induces proinflammatory cytokine secretion
in macrophages. The activation of PA to palmitoyl-CoA is required, suggesting
the possible involvement of ceramide or diacylglycerol signalling pathways
for cytokine secretion.
Funding: Astra Zeneca, Sweden

Tu-P7:189 EXPRESSION OF ARGINASE I IN MACROPHAGES IS
REGULATED BY PROTEIN KINASE A TYPE I AND
REQUIRES HISTONE DEACETYLASE ACTIVITY

I. Haffner, D. Teupser, J. Thiery. University Hospital Leipzig, Leipzig,
Germany

We have previously identified arginase I (ArgI) as a candidate gene of
atherosclerosis susceptibility in rabbits with low and high atherosclerotic
response. The aim of the current study was to investigate the cAMP-dependent
regulatory pathway of ArgI expression in RAW-macrophages. Basal ArgI
mRNA expression was low in these cells and increased upon incubation with
the stable cAMP analogue 8-Br-cAMP. Since cAMP-dependent signalling
may be mediated through pathways involving protein kinase A (PKA) type
I, type II, and EPAC (exchange protein directly activated by cAMP) we used
selective agonists to test the contribution of these pathways. Activation of
PKAI with 6-Bnz-cAMP/8-AHA-cAMP led to a 5-fold up-regulation of ArgI
expression and a 12-fold increase in arginase activity. In contrast, neither
activation of PKAII with 6-Bnz-cAMP/8-Pip-cAMP nor activation of EPAC
using 8-CPT-2Me-cAMP affected ArgI expression levels. To investigate the
role of histone deacetlyases (HDACs) in cAMP-dependent activation of ArgI,
we used the HDAC specific inhibitor trichostatin A (TSA). Co-incubation
of macrophages with 8-Br-cAMP or 6-Bnz-cAMP/8-AHA-cAMP and TSA
led to a concentration-dependent suppression of ArgI expression as well as
arginase activity. Our data show that cAMP-dependent activation of ArgI
expression is mediated by PKAI and requires histone deacetylation.

Since ArgI in macrophages has anti-inflammatory properties and might
play a role in atherosclerosis, a better understanding of the regulatory pathway
of ArgI activation is necessary for the development of novel approaches for
the prevention of atherosclerotic disease.
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Tu-P7:190 STEARATE INDUCES PROINFLAMMATORY
CYTOKINE SECRETION IN MACROPHAGES

K. Ekström, L. Håversen, L. Svensson, O. Wiklund. Wallenberg Laboratory
for Cardiovascular Research, Sahlgrenska Academy, Göteborg University,
Göteborg, Sweden

Objectives: There is an increased risk for atherosclerosis in type 2 diabetics.
High levels of free fatty acids in plasma of diabetics may contribute to
an increased inflammatory activation of macrophages in the atherosclerotic
plaques of these patients. Saturated fatty acids (SFA) induce inflammatory
mediators in several cell types. The main SFA in the diet are palmitate (PA),
stearate (SA), myristate (MA) and laurate (LaA). We have previously observed
that PA induces proinflammatory cytokines in macrophages. The aim of the
present study was to investigate whether other SFA, in addition to PA, affect
the cytokine secretion in these cells.

Methods: THP-1 cells were differentiated to macrophages with phorbol
12-myristate 13-acetate for three days. One million cells were treated for 9
and 24 hrs with LaA, MA, PA or SA (50 and 100 μmol/l) in the presence
of BSA. The secretion of cytokines in the cell supernatants was analysed by
ELISA.

Results: PA and SA both induced cyokine production at concentration
of 100 μmol/l. However, at this concentration, SA was found to be highly
cytotoxic. Therefore, a concentration of 50 μmol/l was subsequently used.
SA then induced significantly higher levels of TNF-alpha, IL-8 and IL-1 beta
compared to the control. Neither LaA nor MA affected the cyokine secretion
at the concentrations tested.

Conclusions: In addition to PA, SA is a potent inducer of proinflammatory
cytokines in macrophages, suggesting a role for these SFA in increasing
inflammation in diabetic atherosclerotic plaque.
Funding: Astra Zeneca, Sweden

Tu-P7:191 INFLAMMATION IMPAIRS THE ABILITY OF MOUSE
SERUM TO REMOVE CELLULAR LIPIDS BY THE
ABCA1 PATHWAY

T. Chiba, C.Y. Han, A. Vaughan, J. Heinecke, A. Chait, J.F. Oram. University
of Washington, Seattle, USA

Objective: HDL is an atheroprotective lipoprotein that removes cholesterol
from peripheral cells via the ABCA1 and ABCG1 transporters. Inflammation
modifies HDL by reducing its apoAI and increasing its SAA content. Here we
studied the effects of inflammation on the ability of serum to remove cellular
lipids by these transporters.

Methods: Inflammation was induced by LPS injection (100ug/mouse,
i.p.) into C57BL/6 mice. After 24 hours, serum (lipid efflux) and plasma
(lipid measurements) were prepared. ABCA1 or ABCG1-mediated cellular
cholesterol and phospholipid efflux into serum were measured using baby
hamster kidney cells transfected with inducible cDNAs for each transporter.

Results: LPS injection increased liver SAA mRNA, decreased liver apoAI
mRNA, and dramatically increased plasma SAA levels. Plasma total choles-
terol and triglycerides increased, but HDL-cholesterol levels were unchanged.
Inducing ABCA1 increased cholesterol efflux into 5% serum by 10-20% and
phospholipid efflux 3-fold. LPS injection significantly reduced the ABCA1-
dependent cholesterol and phospholipid efflux activity of serum in association
with loss of serum pre-beta apoA-I particles. Inducing ABCG1 increased
cholesterol efflux into serum by over 100%, but LPS injections had no effect
on this efflux activity.

Conclusion: LPS-induced inflammation selectively reduces HDL particles
in serum that remove cellular lipids by the ABCA1 pathway.

Finding: These findings raise the possibility that reduced ABCA1-depen-
dent cholesterol efflux from arterial macrophages contributes to the enhanced
atherogenesis associated with inflammatory disorders.

Tu-P7:192 LIPID DEPOSITION IN GROSSLY NORMAL HUMAN
AORTA CORRELATES WITH INFLAMMATORY
MANIFESTATIONS

E. Andreeva 1, I. Mikhailova1 , A. Orekohov2. 1Cardiology Research Center,
Moscow, Russia; 2Institute for Atherosclerosis Research, Moscow, Russia

Objective: The presence of inflammatory cells (IC) and different cyto- and
chemokines in atherosclerotic lesions gave a reason to consider inflammation
as an essential component of atherosclerotic alterations. However, the question
whether local lipid accumulation can be initiating event for IC migration from
the circulation to the subendothelial space of arteries is still unanswered.

In present study we examined, whether there is a correlation between local
lipid accumulation in grossly normal human aorta and initial manifestation of
inflammatory reaction: IC infiltration and inflammatory activation of cells in
the intima.

Methods: In grossly normal areas of human aorta - diffuse intimal thick-
ening (DIT) extra- and intracellular lipids have been revaled histochemically
using Oil Red O (ORO) staining. IC (T- and B-lymphocytes and monocytes-
macrophages), have been identified in the intimal sites with different intensity
of ORO staining, using monoclonal antibodies. IC activation have been
characterized with the expression of HLA-DR antigen.

Results: We have found out, that the local lipid accumulation in DIT sig-
nicantly correlates with increase of IC number (r=o.59, p,0.001) and increase
of HLA-DR antigen expression (r=0.80, p<0.001).

Conclusions: We have demonstrated the presence of significant correlation
between local lipid accumulation in DIT and initial phases of inflammatory
reaction: local increase of IC number and inflammatory activation of cells.

Tu-P7:193 INTERRELATION OF LIPIDES, INTERLEUKINES
AND CHLAMIDIA INFECTION CAUSED BY
CHLAMIDIA PNEUMONIAE IN PATIENTS WITH
ATHEROSCLEROTIC LESIONS OF VARIOUS

M. Akhvlediani, M. Emukhvari, T. Vakhtangadze, M. Balavadze. Institute of
Medical Radiology, Tbilisi, Georgia

Objective: The objective of this work was to set correlation between lipids,
interleukins and Chlamidia infection caused by Chlamidia Pneumoniae in pa-
tients with hypercholesterolemia in atherosclerotic lesions of various vessels.

Methods: 116 patients with hypercholesterolemia (7.3±0.06mmol/l) were
observed. 44 patients had atherosclerotic lesion of ascending aorta (Group 1),
in 40 patients atheroscerotic stenosis of carotid arteries was stated (Group
2). In 32 patients an associated atherosclerotic lesion of carotid arteries and
ascending aorta (Group 3) was diagnosed.

Results: The study of proinfalammatory interleukins has shown that the
level of IL-1beta and IL-6 in all the patients increased (41.4±0.08 and
43.6±0.05 pg/ml). Besides, 6 patients (13.6%) of Group 1 had seropositivity
IgG to Chlamidia Pneumoniae. IgM was observed to increase in 5 (11.3%)
patients. A simultaneous antibody positivity IgG and IgM was detected in 4
(9%) patients. The antibody titer IgG was high in 7 (17.5%) patients of Group
2. 5 (12.5%) patients appeared to have high IgM. The increase of IgG and IgM
was detected in 3 (7.5%) patients with carotid atherosclerosis. IgG proved to
be positive in 5 (15.6%) patients of Group 3, while IgM incresed in 7 (21.8%).
A simultaneous positive reaction was found in 4 (12.5%) patients.

Conclusion: It should be noted that detection of seropositive titers of
Chlamidia Pneumonia antibodies was interrelated with a high risk of hyper-
cholesterolemia, the increase of lipid atherogenic fractions LDL and ApoB,
as well as with IL-1beta and IL-6. There exists a positive correlation between
the given laboratory parameters and the degree of atherosclerotic lesions of
vessels. Thus,one may conclude that the ratio of occurrence of atherosclerotic
changes of various vessels rerflects the availability and the rate of an inflamma-
tory process. A pathogenic microbic factor seems to be of certain importance.

Tu-P7:194 APOLIPOPROTEIN CI STIMULATES THE
INFLAMMATORY RESPONSE TO
LIPOPOLYSACCHARIDE IN MICE AND HUMANS

J.F.P. Berbée1,2, E.F. Schippers1, C.C. Van Der Hoogt1,2, R.L. Kitchens3,
J.T. Van Dissel1, I.A.J.M. Bakker-Woudenberg4 , L.M. Havekes1,2 ,
P.C.N. Rensen1,2 . 1Leiden University Medical Center, Leiden, The
Netherlands; 2TNO-Quality of Life, Leiden, The Netherlands; 3UT
Southwestern Medical Center, Dallas, USA; 4Erasmus Medical Center,
Rotterdam, The Netherlands

Objective: Lipopolysaccharide (LPS) is involved in atherosclerosis via activa-
tion of Toll-like receptor 4. Since sequence alignment analysis with established
LPS-binding proteins revealed that apoCI contains an LPS-binding motif (i.e.
KVKEKLK), we evaluated whether apoCI can bind LPS and affect the
LPS-induced proinflammatory response.

Methods and Results: ApoCI strongly bound LPS and enhanced the
LPS-induced TNFa response by RAW 264.7 cells. Both effects were largely
reduced when the positive K residues in the LPS-binding motif were replaced
by neutral A residues. Injection of LPS (25 μg/mL) with apoCI (molar ratio
1:5) into wild-type (WT) mice increased the TNFa response 4-fold. Likewise,
human apoCI overexpressing (APOC1) mice displayed a 7-fold increased
LPS-induced TNFa response. As a result, APOC1 mice showed increased
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mortality after i.v. injection of K. pneumoniae (5000 cfu) as compared to
WT and apoCI-deficient mice (91, 73 and 45%, resp.). Finally, the correlation
between preoperative apoCI plasma levels and postoperative TNFa levels in
patients undergoing cardiac surgery with cardiopulmonary bypass was studied.
In patients with significant hypoxia-associated endotoxemia (LPS>5 pg/mL),
a positive correlation was found between preoperative apoCI levels and TNFa
levels 30 min after aorta declamping (n=58; Spearman’s rank correlation
coefficient r=0.327, P=0.004) and at intensive care unit admission (n=41;
r=0.392, P=0.011).

Conclusions: We conclude that apoCI strongly binds to LPS and increases
the LPS-induced TNFa response in mice and humans.
Funding: NHS (2005B226); NWO (014-90-001, 917-36-351).

Tu-P7:195 CONCERTED ACTION OF AP1 AND NFKB IN APOE
GENE REGULATION BY LPS IN MACROPHAGES

A. Gafencu1, M. Robciuc1, A. Dobrin1, D. Kardassis2, V. Zannis2,
M. Simionescu1. 1Institute of Cellular Biology and Pathology -N.Simionescu,
Bucharest, Romania; 2University of Creete, Heraklion, Greece

Objective: Based on the fact that apoE secreted by resident macrophages
in the artery wall exerts an important protective role in atherogenesis, we
investigated the mechanism of apoE gene repression by LPS in macrophages.

Methods: The modulation of apoE expression in RAW264.7 under stress
condition was tested by RT-PCR. To search for the LPS signaling mechanism
involved in this gene expression modulation, transient transfection experi-
ments were performed. ApoE proximal promoter alone or together with the
multienhancer 2 (ME2) cloned in pGL3 basic vector and different expression
vectors for kinases and transcription factors were used.

Results: LPS represses the apoE expression, acting on the promoter, as
well as on the ME2. Two upstream kinases are involved in this downregu-
lation: Tpl-2 and MEKK1. Using IkB dominant negative expression vectors,
we established that Tpl-2 and MEKK1 signaling pathways are convergent to
NFkB acting on apoE promoter. Overexpression of IKKbeta and p65 in RAW
cells inhibit the activity of the apoE promoter. In addition, another kinase is
activated by Tpl2: MEK1, that phosphorylates ERK and SAPK; these kinases
activate AP1 complex. We have found that all Jun isoformes inhibit the apoE
promoter activity.

Conclusion: LPS acts via a dual mechanism in the repression of apoE gene
expression in macrophages: via Tpl2 and MEKK1, LPS activates AP1 and
NFkB transcription factors that inhibit the apoE expression acting directly on
the promoter or indirectly, on the ME2.
Funding: Excellence Projects for Young Researchers Grant from the Roma-
nian Ministry of Research, and a NATO Collaborative Grant.

Tu-P7:196 CO-EXISTENT OBESITY, HYPERLIPIDEMIA AND
SYSTEMIC INFLAMMATION IN A RODENT MODEL
OF ATHEROSCLEROSIS

S. Filippov, B. Goetz, C. Whitinger, N. Brooks, P. Amor, R. Homan. Esperion
Therapeutics, Division of Pfizer Global Research and Development Ann
Arbor, Michigan, USA

Despite a clear link between obesity, inflammation, oxidative stress and
atherosclerosis in humans, no animal models have been described in which
systemic pro-inflammatory state is associated with atherosclerotic lesion bur-
den. We generated a model of complex human-like atherosclerotic lesions in
obese Zucker rats maintained on an atherogenic diet and subjected to ligation
of the left common carotid artery. Systemic inflammation, as indicated by
elevated levels of circulating MCP-1, MIP-3a, TNF- a, IL-1b, IL-6, was
detected in the context of obesity and was associated with rapid development
of a stenotic lesion within two weeks after blood flow cessation. Histological
assessment revealed several distinctive features of plaque vulnerability in-
cluding formation of lipid core-like structures, intimal neovascularization and
intraplaque hemorrhages. Numerous neutrophils, monocyte/macrophages as
well as foam cells were present throughout the lesion and often co-localized
with myeloperoxidase-specific immunostaining. Elevated peroxidase activity
in the circulation and within thickened neointima together with impaired
endothelium-dependent vasorelaxation were further evidence of ongoing ox-
idative events associated with lesion development. Thus, the combination
of systemic inflammation, hyperlipidemia and altered local hemodynamics
trigger the formation of an intravascular lesion that mimics key characteristics
of human atherosclerosis. This model may potentially serve as an experi-
mental platform for studying the efficacy of new pharmacologicals targeting
inflammation and oxidative stress in the atherosclerotic plaque.

Tu-P7:197 SUPPRESSORS OF CYTOKINE SIGNALING (SOCS)
ARE EXPRESSED IN ATHEROSCLEROTIC LESIONS
AND REGULATE JAK-STAT PATHWAY IN VASCULAR
CELLS

G. Ortiz-Muñoz 1, J.L. Martin-Ventura1 , P. Hernandez-Vargas1 ,
B. Muñoz-Garcia1 , O. Lopez-Franco1 , V. Lopez-Parra1 , L. Ortega2,
J. Egido1, C. Gomez-Guerrero1 . 1Fundacion Jimenez Diaz - UAM, Madrid,
Spain; 2Hospital Clinico - UCM, Madrid, Spain

The recently identified suppressors of cytokine signaling (SOCS) family is
constituted by cytokine-inducible proteins that modulate receptor signal trans-
duction via tyrosine kinases. In this study we investigate the role of SOCS in
vascular disease, analysing whether SOCS participate in signal pathways of
receptors for inflammatory molecules, such as cytokines, LDL and immune
complexes (IC). In aorta from apoE mice fed on high fat diet, SOCS-3 and
SOCS-1 were highly expressed in cells of the intima and media, in association
with lesion development. No expression was observed in control mice. In
human atherosclerotic plaques, SOCS-3 and SOCS-1 were overexpressed in
the inflammatory region of the shoulder when compared to the fibrotic cap
area.

In cultured vascular smooth muscle cells (VSMC) and monocytes, stimula-
tion with cytokines (IL-6 and IFN-g) induced STAT1 phosphorylation by up to
30min, and the protein expression of SOCS-3 and SOCS-1, peaking at 8 and
16 h, respectively. A similar kinetics for SOCS expression was observed after
stimulation with LDL and IC. In both cell types, transfection with SOCS ex-
pression vectors suppressed STAT1 phosphorylation and STAT-driven reporter
expression induced by cytokines and IC (59 and 45% inhibition, respectively).
SOCS expression also inhibited cytokine-induced VSMC proliferation. These
results indicate that SOCS are negative regulators of cytokine, LDL and IC
signaling in vascular cells, and implicate SOCS as important modulators of
cell activation during vascular inflammation.

Tu-P7:199 NO-1886 (IBROLIPIM) REDUCED PLASMA
TRIGLYCERIDES AND FREE FATTY ACIDS IN
FAT-LOADED BAMA MINIPIGS

H.J. Hou1, W.D. Yin1,2 , Q.K. Li1, M.B. Cai1, C. Zhang1, Y. Liu1,
J.X. Xiao3. 1School of Life Science and Technology,Nanhua
University,Hengyang, Hunan, China; 2Institute of Cardiovascular
Diseas,Nanhua University,Hengyang, Hunan, China; 3Institute of Tumor
Researcher, Nanhua University, Hengyang, Hunan, China

Background: Postprandial hyperlipidaemia is believed to be atherogenic.
NO-1886 is a lipoprotein lipase (LPL) activator that has been proven to be
highly effective in improving the chronic metabolic disorder of lipids. This
study aimed to establish a minipig model to investigate the effect of NO-1886
on postprandial lipid metabolism.

Materials and Methods: Fifteen male Bama minipigs were randomized
into three groups with similar body weight: control group (CD) and high-
fat/high-sucrose/high-cholesterol group (HFSCD). The CD group were fed
normal diet and the HFSCD group were fed high-fat/high-sucrose/high-
cholesterol diet for five months. Blood samples were withdrawn from the
orbital sinus of the animals at the end of each month after fasting overnight.
Blood glucose, free fatty acids (FFAs), total cholesterol (TC), high-density
lipoprotein cholesterol (HDL-C) and triglycerides (TG) were determined. At
the end of the 5th month, fat tolerance tests were taken as follow: 6 minipigs
from CD and HFSCD were subjected to four different feeding regimens:
intragastric loads of normal saline (10ml kg−1), fat (Intralipid, 10ml kg−1),
fat (10ml kg−1) added NO-1886 (0.3g kg−1), fat (20ml kg−1) added NO-1886
(1.0g kg−1). All tests were given in one fraction within 10 minutes without
pre-feeding. To each group the tests were performed at 5 days interval after
it start within 3 weeks. Blood was sampled before and hourly for 8 h after
gavaging, and serum TG and FFAs were assayed.

Result: high-fat/high-sucrose/high-cholesterol diet resulted in increased
serum TG, TC, HDL-C, FFAs, and glucose levels in Bama minipigs. NO-1886
decreased serum TG and FFAs levels after fat loading in CD, NO-1886 also
decreased serum TG and FFAs levels after fat loading in HFSCD.

Conclusion: NO-1886 reduced plasma triglycerides and free fatty acids in
fat-loaded minipigs
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Tu-P7:200 GROUP IVC PHOSPHOLIPASE A2 SUPPLIES FATTY
ACIDS UTILIZED FOR THE FORMATION OF
CHOLESTERYL ESTER AND TRIACYLGLYCEROL
IN MACROPHAGES

H. Ii, M. Oka, S. Akiba, T. Sato. Department of Pathological
Biochemistry,Kyoto Pharmaceutical University, Kyoto, Japan

Objective: A key event in the progression of atherosclerosis is the trans-
formation of macrophages into lipid-laden foam cells, of which formation
is associated with the uptake of oxidized low-density lipoprotein (oxLDL)
and subsequent overproduction of cholesteryl ester (CE) and triacylglycerol
(TG), which are components of intracellular lipid droplets. However, little is
known about the pathways involved in the supply of fatty acids, precursors
for acyl-CoA required for the formation of CE and TG. We examined the
possible involvement of two group IV phospholipase A2 (PLA2) subtypes,
group IVA and IVC PLA2s, in the supply of fatty acids in oxLDL-stimulated
mouse peritoneal macrophages (MPM) and phorbol 12-myristate 13-acetate-
differentiated THP-1 human macrophages (THP-M).

Results: In [3H]oleic acid-labeled MPM and THP-M, oxLDL induced
the formation of [3H]CE and [3H]TG. These responses were suppressed
by methyl arachidonyl fluorophosphonate, an inhibitor of both group IVA
and IVC PLA2s. However, increases in [3H]CE and CE mass induced by
oxLDL were not different between the MPM from group IVA PLA2-knockout
and wild-type mice. Similar results were observed in group IVA PLA2-
knockdown THP-M. Interestingly, in group IVC PLA2-knockdown THP-M
the oxLDL-induced formation of [3H]CE and [3H]TG was suppressed.

Conclusion: Our findings suggest that group IVC PLA2 but not group IVA
PLA2 is mainly involved in the formation of CE and TG in oxLDL-stimulated
macrophages. Therefore, group IVC PLA2 may be a novel therapeutic target
in atherosclerosis.

Tu-P7:201 OXIDIZED LDL (OXLDL) AND THEIR
PHOSPHOLIPID FRACTION IN NEUTROPHIL AND
MONOCYTES CULTURE CELLS

M.C. Jurado, S. Jancar, S.L. Gómez, M. Gidlund. Institute of Biomedical
Sciences, University of São Paulo, São Paulo, Brazil

oxLDL is involved in atherosclerosis. Phospholipids fractions (PLox) could
exert atherogenic effects in the same way as PAF. Here we assessed the effect
of LDL, oxLDL and their phospholipids fractions in neutrophils by hydrogen
peroxide production and release of MPO and by monocytes by TNFalpha
and IL-10 production (ELISA).LDL was obtained by ultracentrifugation and
oxidized with 20uM Cu2+ for 18h at RT. The phospholipid fraction was
obtained by chloroform:methanol extraction and applied to a HPLC system
with methanol:acetonitrile. Neutrophils and monocytes were obtained by
gradient.Cell cultures were stimulated with LDL, oxLDL and phospholipids
fractions in presence or absence of WEB2170 for 2 hours and 24 hours
respectively.

In neutrophils culture there was no significant difference between LDL
and oxLDL in hydrogen peroxide production and MPO released, but the
PLox could produce 100 nmoles of H2O2 against 5 nmoles in control.
When monocytes were stimulated there was no difference in TNF production
between PLox and PL but WEB was able to inhibit the effect of PLox. The 3
components of oxLDL had the same effect on TNF production (250 pg/mL)
but the WEB 2170 was able to inhibit only the first peak. oxLDL and LDL
was able to induce IL-10 production in monocytes in the same way that
LDL and WEB 2170 was able to inhibit the PLox effect.We characterized
the phospholipids fractions in oxLDL and observed that its fractions could
increase the hydrogen peroxide when compared with the total oxLDL (100 vs
5nmoles) in neutrophils. The PLox fractions could induce the production of
TNF as the same way that PAF.
Funding: FAPESP, CNPq.

Tu-P7:202 A COMPREHENSIVE PLATFORM OF CELL-BASED
ASSAYS FOR TARGETS RELEVANT IN
ATHEROSCLEROSIS

C. Caserini, A. Della Bella, M.G. Giribaldi, G. Piazza, M. Bruno, M. De
Silvestris, L. Redaelli, A. Rossignoli, L. Scarabottolo. Axxam Srl, Milan, Italy

Objective: Atherosclerosis, which represents the primary cause of heart
failure, stroke and peripheral vascular disease, is a progressive disease char-
acterized by the accumulation of lipids and fibrous elements in the large
arteries. Atherosclerosis can be considered a form of chronic inflammation

resulting from interaction between vascular circulating elements and cellular
components of the arterial wall. Several genes influencing the development
of the pathology have been recently identified. The goal of our work was the
generation of a comprehensive platform of assays for these potential targets,
suitable for the high-throughput identification of novel therapeutics.

Methods: Cell based assays suitable for studying the functionality of
different targets: chemokine receptors (CCR2b, CXCR2, CX3CR1) involved
in monocyte recruitment and infiltration, nuclear hormone receptors (LXR,
ER, PPAR, RXR) involved in lipid metabolism, vasodilation modulators (IP,
AGTR, NOS) and prothrombotic factors (collagen receptor) have been gener-
ated using cell lines expressing luminescence based reporter systems and an
innovative calcium sensing photoprotein.

Results: All the cell lines obtained produced strong and stable lumines-
cence signals upon stimulation with the specific receptor ligands.

Conclusions: We have implemented a platform of cell based assays for
several molecular targets involved in different stages of atherosclerotic plaque
progression. All these assays showed highly sensitive and reproducible signals
and are particularly suitable for the high-throughput screening of chemical
compound libraries.

Tu-P7:203 DISTURBED CA2+ TRANSPORT IN NEUTROPHILS
OF OBESE PATIENTS

I. Seres, G. Paragh, B. Kosztáczky, T. Kalmár, H.Z. Mirdamadi, A. Kassai,
G. Fóris. First Department of Medicine, University of Debrecen, Debrecen,
Hungary

Objectives: To investigate [Ca2+]i homeostasis in neutrophils of obese (Ob)
patients after angiotensin II (Ang II)-stimulation, in comparison with cells of
healthy subjects (C) and there of hypercholesterolemic (HC) patients.

Design: Studies were carried out on neutrophils of 12 control, 14 Ob and
14 HC patients.

Methods: The Ang II-induced superoxide anion, inositoltrisphosphate
(IP3) and Ca2+ signals were studied. The Ca2+ signals were determined over
6 min after stimuli, and the areas under curves (AUC) were calculated, too.
The in vitro treatment of cells, with pertussis toxin (PTX), Ca2+-free medium,
containing verapamil (V), and fluvastatin (Flu) presents an opportunity to
evaluate Ca2+ balance in Ob-neutrophils.

Results: 1.) In neutrophils of Ob patients, similarly to HC-neutrophils, the
Ang II-induced Ca2+ signal originated from the extracellular medium. The
delayed return of [Ca2+]i to the basal level after Ang II-stimulus is related to
the Ang II-triggered enhancement of superoxide anion generation both in Ob
and HC neutrophils. 2.) Evaluating the areas under time-curves (AUC) of Ca2+

signals, the AUC values of both the Ob and HC neutrophils were significantly
higher than those of the control cells.

Conclusion: In obesity, similarly to HC, the Ca2+ signal in neutrophils after
Ang II stimulation originated from the extracellular Ca2+, and the subsequent
normalization of [Ca2+]i was delayed, as a consequence of increased amounts
of stimulus-triggered, statin-inhibitable superoxide anion generation.

Tu-P7:204 NUTRITION, INFLAMMATION AND
ATHEROSCLEROSIS

R. Singh1, M. Saxena2, J. Sharma3. 1Halberg Hospital and Research
Institute, Moradabad, India; 2Metro Pathology, Moradabad, India; 3Sharma
Maternity Nursing Home, Moradabad, India

Objective: To evaluate that total fat (TF) saturated fat(SF),and high w-6/w-3
fatty acid may enhance tumor necrosis factor-alpha (TNF-alpha), interleukin-6
(IL-6).

Method: Review of studies by Paoletti,Kelly,Rallidis and others that TNF-
alpha,IL-6,are risk factors of atherosclerosis.Case study among 54 patients
with myocardial infarction (MI) diagnosed by WHO criteria. Dietary intakes
by, dietary diaries and TNF-alpha and IL-6 were obtained by immulite assay
using chemical kit from LA,(USA).

Results: Singh observed (2001) in 18 patient of AMI that fish oil caused
significant reduction in TNF, IL-6 and oxidative stress, compared to control
subject.In a recent study, half of the AMI cases(n=27) were consuming high
TFA, diet and half large meals (>1000 kcal/meal). A large break fast (>1000
kcal) was consumed by 40.7%(n=22) of which contained excess of total
and TFA and a high w-6/w-3 fatty acid ratio diet.Plasma levels of IL-6
(32.6±6.5 vs. 27.5±5.2pg/ml,P<0.05) and TNF, (42.5±8.8 vs. 38.2±10.6
pg/ml,P<0.05) and TBARS were significantly greater and plasma CoQ signif-
icantly lower (0.21±0.02 vs 0.23±0.03 ug/mb, p=0.02) among patients taking
large breakfast compared to those eating small breakfast respectively.
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Conclusions: The findings indicate that increased intake of w-3 fatty acids
can decrease inflammation whereas excess intake of total and SF and LA may
have adverse effects.
Funding: Center of Nutrition Res. and Metro Patho,India. Tishcon Corpora-
tion,USA,

Tu-P7:205 CHARACTERIZATION OF INTRACELLULAR LOOPS
OF PROSTACYCLIN RECEPTOR COUPLED TO GS
PROTEIN USING MINIGENE TECHNIQUE

K.-H. Ruan, L. Zhang. University of Texas Health Science Center At Houston,
Houston, USA

The C-terminal domain of the human alpha-subunit of Galpha s protein (Gal-
pha s Ct) and the first intracellular loop (iLP1) of human prostacyclin receptor
(IP), a prostanoid receptor (PR), involved in the receptor signaling mediated
by the Gs protein coupling have been predicted by our previous NMR studies
using synthetic peptides (Zhang et al., Biochemistry 44, 2005). To test whether
the results of the NMR/peptide studies can be applied to the protein properties
in cells, a minigene technique was used to construct cDNAs that encoded
either the amino acid sequences of the Galpha s Ct or that of the intracellular
loops of the IP. The effects of the minigene-expressed protein fragments on
cAMP production mediated by the IP/Gs coupling were evaluated through
experiments that co-expressed either the Galpha s Ct or the individual IP
intracellular loop with the IP in HEK293 cells. The iLP1 and third (iLP3)
IP intracellular loops, as well as the Galpha s Ct, which are important to the
receptor/Gs coupling-mediated signaling, were identified by the significant
reduction of the cAMP production when the corresponding peptides expressed
in the cells. Furthermore, the cAMP productions were significantly impaired
in the Galpha s C-terminal mutants, E392A, L393A and L394A co-expressing
with the IP in a Galpha s-knockout cell line. These results revealed that
the three residues (E392 ∼ L394) of the GTs protein predicted from NMR
peptide studies play a key role in the Gs-mediated IP signaling that mediates
vasodilatation and inhibition of platelet aggregation, and may be a general
binding site for other PRs that couple to the Gs protein. The studies have also
provided clues for drug designs to regulate the receptor signaling targeted the
IP and other PRs using minigenes encoding the intracellular loop domains of
the receptors, and/or the Galpha s Ct domain.

Tu-P7:206 MOLECULAR SIGNATURES DETERMINING
CORONARY ARTERY AND SAPHENOUS VEIN
SMOOTH MUSCLE CELL PHENOTYPES: DISTINCT
RESPONSES TO STIMULI

D.X. Deng1, J.M. Spin2, A. Tsalenko1, A. Vailaya1, A. Ben-Dor1,
Z. Yakhini1, P. Tsao2, L. Bruhn1, T. Quertermous2. 1Agilent Technologies,
Palo Alto, USA; 2Stanford University School of Medicine, Stanford, USA

Objectives: We compared gene expression profiles and functional responses to
oxidized LDL (OxLDL) and platelet-derived growth factor (PDGF) between
cultured SMCs from human coronary artery (CASM) and saphenous vein
(SVSM) to better understand the molecular mechanisms underlying functional
differences among distinct SMC subtypes.

Methods and Results: OxLDL and PDGF elicited markedly different
functional responses and expression profiles between the two SMC subtypes.
In CASM, OxLDL inhibited cell proliferation and migration, and modified
gene expression of some chemokines, proinflammatory cytokines, insulin-like
growth factor binding proteins (IGFBPs), and endothelial and smooth muscle
marker genes. In SVSM, OxLDL promoted proliferation partially via IGF1
signaling, activated NF-kappaB and phosphatidylinositol signaling pathways,
and upregulated prostaglandin receptors and synthases. In untreated cells,
alpha-chemokines, proinflammatory cytokines and genes associated with lipid
biosynthesis were higher in CASM, while some beta-chemokines, metallopro-
teinase inhibitors and IGFBPs were higher in SVSM. The expression levels
of subset of genes distinguishing the two SMC subtypes were consistent with
relative expression levels in in vivo tissues between human arteries (radial
and internal mammary arteries) and saphenous veins. Interestingly, the basal
expression levels of these genes seemed closely related to their responses to
OxLDL and PDGF.

Conclusions: Our results reveal molecular signatures that define the dis-
tinct phenotypes characteristics of coronary artery and saphenous vein SMC
subtypes.

Tu-P7:207 RESISTANCE TO DIABETIC VASCULAR DISEASE
AND THE HAPTOTGLOBIN 1-1 GENOTYPE: THE
ROLE OF OXIDATIVE STRESS AND THE INDUCTION
OF INTERLEUKIN-10

J. Guetta, N. Levy, A.P. Levy. Rappaport Faculty of Medicine, Technion,
Haifa, Israel

Objectives: We have demonstrated in longitudinal and cross sectional studies
that haptoglobin (Hp) genotype is a major determinant of susceptibility to
diabetic vascular complications. Hp binds to hemoglobin (Hb) and Hp-Hb
complexes bind to the CD163 receptor on macrophages. We proposed that hap-
toglobin protein products differ in their ability to protect against hemoglobin
driven oxidative stress and in modulating macrophage activation.

Methods: Oxidative stress in tissue culture cells was mesured using DCFH.
Peritoneal macrophages(MPM) were taken from wild type mice (Hp 1) or
transgenic (Hp 2) mice with or without streptozotocin induced diabetes (DM).
Human monocyte - derived macrophages were isolated using Histipaque-1077.
Cytokine concentrations were measured by ELISA.

Results: We found that oxidative stress was significantly increased in
vitro in Chinese Hamster Cells (CHO) by Hp 2-2-Hb protein complex under
hyperglycemia compared to Hp 1-1-Hb. DFO, an iron chelator, inhibited the
increased oxidation. In addition we found that oxidative stress was signifi-
cantly increased in the MPMs from DM Hp 2 mice. We found that Hp 1-1-Hb
complexes stimulated production of IL-10 by human monocyte - derived
macrophages more than Hp 2-2-Hb complexes. Antibody to CD163 receptor
abolished Hp 1-1-Hb increases in IL-10.

Conclusions: The protection provided by the Hp 1-1 genotype against the
development of diabetic vascular disease may be mediated by its antioxidant
capacity and its ability to induce the anti-oxidant anti-inflammatory cytokine
IL-10.
Funding: D Cure Diabetes Care in Israel and the Russell Berrie Foundation.

Tu-P7:208 ATHEROSCLEROTIC LESION PROGRESSION
CHANGES LYSOPHOSPHATIDIC ACID
HOMEOSTASIS TO FAVOR ITS ACCUMULATION

M. Bot, I. Bot, T.J.C. Van Berkel, E.A.L. Biessen. Division of
Biopharmaceutics, LACDR, Leiden University, Leiden, The Netherlands

Objective: Lysophosphatidic acid (LPA) accumulates in the lipid core of
human atherosclerotic plaques and is the primary platelet-activating lipid.
Plaque rupture will expose entrapped LPA, which may trigger thrombus
formation. Here, we aimed to temporally profile the metabolic regulation of
LPA homeostasis and LPA accumulation during lesion progression.

Methods: Atherosclerosis was induced in LDLr-/- mice by placing carotid
artery collars. At 0, 2, 4, 6 and 8 weeks after surgery, RNA and lipids were
extracted from the plaques. Gene expression of enzymes involved in LPA
homeostasis was analyzed by RT-PCR, while lipid extracts were evaluated for
LPA content.

Results: Phospholipase D3, which generates phosphatidic acid (PA),
showed a 4-fold increase in expression. Cytoplasmic phospholipase A2IVA,
which converts PA to LPA, was 8-fold increased. Conversely, a 50% reduction
was seen for LPA acyltransferase, which hydrolyzes LPA. LPA receptor 2 and
3 showed respectively a 12 and 5-fold increase. Plaque lipid analysis revealed
a significant increase in LPA content of advanced lesions (0.9 to 37.6 pmol
LPA/mg tissue, P<0.05) similar to human advanced plaques.

Conclusions: Atherosclerosis progression results in a changed expression
of proteins involved in LPA homeostasis reflecting a strongly induced intracel-
lular LPA production and an increased signal transduction. Lipid composition
analysis confirmed accumulation of LPA in atherosclerotic tissue. We propose
that intervention in the LPA metabolism could be a promising therapeutic
entry in reducing atherogenesis.
Funding: Dutch Thrombosis Foundation grant 2004.01

Tu-P7:209 THE REDUCTION OF SERUM ATHEROGENICITY BY
NATURAL ANTI-INFLAMMATORY DRUG

T.V. Gorchakova1 , V.A. Myasoedova 1, I.A. Sobenin1, A.N. Orekhov1,2 .
1Institute of General Pathology and Pathophysiology, Moscow, Russia;
2Institute for Atherosclerosis Research, Moscow, Russia

Objective: The aim of this investigation was to study antiatherosclerotic
effects of natural anti-inflammatory drug inflaminat, based on black elder
berries, calendula flowers and violet flowers, in vitro and ex vivo cell
culture-based models.
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Methods: Primary culture of human macrophages was used for evaluation
of anti-atherogenic effects of inflaminat. The ability of serum that was obtained
before single dose oral administration of drugs and 2, 4 and 8 hours after
it to induce cholesterol accumulation (serum atherogenicity) was measured.
Diclofenac was used for comparison.

Results: At the first stage of this study we tested anti-cytokine effect of
inflaminat. Administration of inflaminat led to the substantial decrease of
serum ability to induce over-expression of inflammatory markers IL-1 and
TNF-a in cultured cells, quite comparable with effect of diclofenac. Then
antiatherogenic properties of inflaminat were investigated. Human serum
induced 1.3-1.8-fold increase of cholesterol level in cultured cells. After ad-
ministration of inflaminat, serum atherogenicity was lowered by 61.8±7.3%
after 2 hours, by 71.9±7.0% at 4 hours, by 58.0±9.1% at 8 hours. Diclofenac
administration did not resulted in significant changes in serum atherogenicity.

Conclusions: Natural anti-inflammatory drug inflaminat provides anti-
cytokine effect. At the same time, it suppresses intracellular cholesterol
deposition. Double mechanism of inflaminat action allows to develop novel
clinical implication for atherosclerosis prevention and treatment.

Tu-P7:210 HYPOXIA INDUCES VASUCULAR INFLAMATION BY
UPREGULATE OXLDL RECEPTOR

S. Ogura1, T. Shimosawa2, H. Matsui1, T. Sawamura1, T. Fujita1.
1Department of Nephrology and Endocrinology, University of Tokyo, Tokyo,
Japan; 2Faculity of Medicine, Univesity of Tokyo, Tokyo, Japan

Objective: Chronic hypoxia is one of the major causes of vascular remodeling
associated with stimulating reactive oxygen species (ROS) production. An
excess of ROS has been suggested to trigger for atherosclerosis, and ROS
upregulates expression of several factors to modify vascular remodeling.
Lectin-like oxidated low density lipoprotein receptor -1(LOX-1) is a inden-
tified endotherial receptor for oxidized low-density lipoprotein (oxLDL) and
assumed to play a role in the initiation and progression of atherosclerosis. In
previous study, LOX-1 gene was regulated by oxidative stress. In this study,
we studied LOX-1 receptor expression could be change in hypoxia in mouse
lung and microvascular endothelial cells.

Method and Results: Immnoblot assay and RT-PCR demonstrated that
LOX-1 receptor was increased in hypoxia. OxLDL uptake were also in-
ceased in hypoxic cultures. Hypoxia increased production of ROS production
in murine lung tissue, measured by lucigenin chemiluminescense and im-
munostaining of 3-nitrotyrosine. Hypoxia enhanced LOX-1 receptor mRNA
expression, which was reduced by the administration of a superoxide dismu-
tase mimetic (hydroxy-TEMPO) and NADPH oxidase inhibitor (apocynin).

Conclusion: Hypoxia increased LOX-1 receptor expression, which is
sensitive for reactive oxygen spieces, suggesting a potential role in atheroscle-
rosis.

Tu-P7:211 MORE INFLAMMATION IN FAMILIAL
HYPERCHOLESTEROLEMIA THAN IN FAMILIAL
COMBINED HYPERLIPIDEMIA

P. Pauciullo, M. Gentile, G. Marotta, S. Ubaldi, F. Jossa, G. Iannuzzo,
F. Faccenda, A. Baiano, C. Mormile, P. Rubba. Dept. of Clinical and
Experimental Medicine, University Federico II, Naples, Italy

Objective: To test the role of low-density lipoprotein cholesterol (LDL-C)
as an independent contributor to low-grade inflammation as expressed by an
high-sensitive C-reactive protein (HS-CRP) level > 3 mg/l and <15 mg/l in
familial dyslipidemias.

Patients and Methods: The relationship between LDL-C and HS-CRP
was measured by logistic analysis in a sample of 120 patients with familial
hypercholesterolemia (FH) (44% men), 137 patients with familial combined
hyperlipidemia (FCHL) (44% men), and 146 unrelated control subjects (42%
men) recruited in the Lipid Clinic of the University Federico II in Naples.

Results: LDL-C > 160 mg/dl was associated with an increased likelihood
of a HS-CRP > 3 mg/l (P = 0.010). This relationship holds after adjustment
for potential confounders such as sex, age tertiles, high-density lipoprotein
cholesterol, body mass index, and homeostasis model assessment. The rela-
tionship between LDL-C and HS-CRP explains why in young (< 40 years of
age) familial dyslipidemic patients higher values of HS-PCR were found in
FH patients (mean LDL-C 289 mg/dl) as compared with FCHL patients (mean
LDL-C 208 mg/dl) (P=0.023).

Conclusion: Present data indicate that LDL-C plays an inflammatory role
at least as relevant as that played by the markers of insulin resistance.

Tu-P7:212 ASPIRIN AND SALICYLATE SUPPRESS
POLYMORPHONUCLEAR APOPTOSIS DELAY
MEDIATED BY PROINFLAMMATORY STIMULI

S. Negrotto1, E. Malaver1, N. Pacienza1 , L.P. D’Atri1, P. Urdinez1,
R.G. Pozner1, R.M. Gomez2, M. Schattner1 . 1National Academy of
Medicine, Buenos Aires, Argentina; 2University of la Plata, la Plata,
Argentina

Objectives: Aspirin (ASA) and sodium salicylate (NaS) are widely drugs
used to treat inflammation. During inflammation, several factors prolong poly-
morphonuclear leukocytes (PMN) survival. We examined whether salicylates
interfere with PMN apoptosis.

Methods: Apoptosis was assessed by cell staining with acridine orange
and ethidium bromide (fluorescence microscopy) or with propidium iodide or
annexin-V (flow cytometry). IkB alpha degradation was measured by western
blot. Phagocytosis was quantified by May Grunwald-Giemsa.

Results: PMN preincubation with ASA or NaS suppressed LPS (0.5ug/ml)
(EC50: 1.35mM and 1.53mM) or IL-1 alpha (1.39mM and 1.28mM, n=6)
prolonged PMN survival through inhibition of IkB alpha degradation. Al-
though ASA and NaS did not trigger PMN death (1-3mM, n=5), both drugs
significantly increased Zymosan-mediated apoptosis (15, 22, 28% of control,
1 and 3mM ASA or NaS, n=4). Indomethacin and ibuprofen did not inhibit
LPS antiapoptotic activity (n=4). The cytokines-prolonged PMN survival was
no longer observed in PMN from donors who had ingested ASA (2g, n=7).
Using a thioglycolate-induced peritonitis model, we observed that in ASA or
NaS-treated mice there was not only a decrease in the number of total cells
recruited (1.3±0.3, 1.7±0.4 x10(6) cells/ml) but also an increase in both,
percentage of apoptotic PMN (28±5, 23±2%) and enhanced macrophages
phagocytosis (45±4, 48±6%) compared with controls (3.3±0.3, 9±2, 17±5
respectively, n=5).

Conclusion: Another mechanism by which salicylates exert its antiinflam-
matory action is by shortening PMN life span.
Funding: National Agency for Scientific Promotion.

Tu-P7:213 RELATIONSHIPS BETWEEN AUTOANTIBODIES
AGAINST MODIFIED LDL AND ADVANCED
GLYCATION END-PRODUCTS IN CLINICALLY
HEALTHY MEN

P. Sjögren1, G.N. Fredrikson2, G. Basta3, A. Hamsten1, J. Nilsson2,
M.L. Hellenius4 , R. De Caterina3 , R.M. Fisher1. 1King Gustaf V Research
Institute, Karolinska Institutet, Stockholm, Sweden; 2Department of Clinical
Sciences, Malmö University Hospital, Malmö, Sweden; 3CNR Institute of
Clinical Physiology, Pisa, Italy; 4Center for Family and Community
Medicine, Karolinska Institutet, Stockholm, Sweden

Objective: Advanced glycation end products (AGEs) have been proposed to
contribute to increased risk of atherosclerotic disease in insulin resistant indi-
viduals, partly by prompting inflammatory responses. Autoantibodies against
modified LDL might play important roles in the genesis of atherosclerosis,
but clinical relationships between plasma AGEs, inflammatory markers and
autoantibodies against modified LDL are presently unclear.

Methods: 291 healthy men (63 y) with a range of insulin sensitivities were
investigated. Circulating IgG and IgM antibodies against aldehyde modified
peptide sequences, denoted 37, 45, 210 and 245, within apo B-100 were quan-
tified. Circulating oxidised LDL, inflammatory markers and carboxy-methyl
lysine (CML) (the main AGE in human plasma) were quantified by ELISA.
Fasting insulin, lipid and lipoprotein concentrations were also determined.

Results: Plasma CML was positively related to IgG and IgM autoanti-
bodies against two specific epitopes of apo B-100; IgG210, r=0.16, p<0.01;
IgG245, r=0.20, p<0.01; IgM210, r=0.13, p<0.05 and IgM245, r=0.13,
p<0.05. Plasma CML was related to tumor necrosis factor alpha (r=0.14,
p<0.05), but not to C-reactive protein or interleukin-6. Furthermore, plasma
CML was related to HDL cholesterol (r=0.20, p<0.01) and the ratio oxidised
LDL/LDL cholesterol (r=0.14, p<0.05), but not to fasting plasma insulin or
glucose.

Conclusions: These findings suggest that increased levels of plasma AGEs
might promote the modification of LDL and thereby trigger the production of
specific autoantibodies against certain epitopes of apo B-100.
Funding: No commercial interests
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Tu-P7:214 MODIFIED LIPOPROTEINS DISINTEGRATE
INTIMAL NETWORK FORMING BY PERICYTES
AND DENDRITIC CELLS

A.N. Orekhov. Institute for Atherosclerosis Research, Moscow, Russia

Objective: Earlier we found that subendothelial cells of human aorta have
dendritic shape and communicate via gap junctions. Contacting each other
they form three-dimensional network. In atherosclerotic lesion there are many
lipid-laden cells with reduced gap junctional communication; overloaded
cells lose contacts and network is disintegrated. In this work we detected
the type of cells in the network and tested the hypothesis that reduction of
cell-to-cell communication is a result of cholesterol accumulation caused by
atherogenic modified low density lipoprotein (LDL) circulating in the blood
of atherosclerotic patients.

Methods: Cells were typed by immunocytochemistry. The degree of gap
junctional communication was estimated by immunocytochemical identifica-
tion of connexin 43 plaques and by the transfer of fluorescent dye from the
injected cell.

Results: Using antiCD83 and antiCD86 a few cells of subendothelial
network were identified as dendritic cells. The majority of cells forming
network are pericytes as revealed by 3G5 and 2A7 anti-pericyte monoclonals.

Modified LDL caused cholesterol accumulation in cells cultured from
subendothelial space. In parallel, the degree of intercellular gap junctional
communication was significantly reduced from 30.4±3.4 to 9.5±1.3 contact-
ing fluorescent cells.

Conclusions: Subendothelial cellular network is consisted of pericytes
and dendritic cells. Intracellular cholesterol accumulation caused by modi-
fied LDL may reduce cell-to-cell contacts with subsequent disintegration of
cellular network.
Funding: Institute for Atherosclerosis Research

Tu-P7:215 ATORVASTATIN AND CANDESARTAN EFFECTS ON
INTERFERON-G, TUMOR NECROSIS FACTOR-A,
INTERLEUKIN-6, AND C-REACTIVE PROTEIN IN
DIABETICS WITH ATHEROSCLEROSIS

L.G. Tan, L.S. Berk, D.S. Chang, S.T. Lukman, S.A. Tan. Oakcrest Health
Research Institute, Yucaipa, Ca, USA

Objective: Interferon gamma (IFN-g), tumor necrosis factor alpha (TNF-a),
and C-reactive protein (CRP) aggravate atherosclerosis. Interleukin-6 (IL-6)
increases CRP. Patients with diabetes have increased cytokine levels and are
at increased risk for atherosclerosis. Atorvastatin (A) decreases CRP, and
candesartan (C) decreases hypertension. This study evaluates the effects of A,
C, and A+C on IFN-g, TNF-a, IL-6 and CRP levels in diabetic patients with
atherosclerosis.

Methods: Twenty diabetic subjects with atherosclerosis were divided in
group A (atorvastatin 40 mg/d) and group C (candesartan 32 mg/d). At 6 mo,
C was added to group A, and A was added to group C. The lipid profile
and cytokine levels were measured, and echocardiography was performed at
baseline and q2mo. Left ventricular mass indices were calculated from the
echocardiograms.

Results: Cytokine levels were above normal in all subjects before treat-
ment. In group A, atorvastatin decreased LDL cholesterol at 2 mo and
increased HDL cholesterol at 4 mo; decreased IFN-g, TNF-a, and IL-6 at 4 mo
and CRP at 6 mo. In group C, candesartan regressed LVH at 4 mo; decreased
IFN-g, TNF-a and IL-6 at 2 mo and CRP at 4 mo. When C was added to group
A, and A was added to group C, additive decreases in cytokine levels occurred.
Atorvastatin lowered LDL cholesterol and increased HDL cholesterol when
added to group C. Candesartan regressed LVH when added to group A.

Conclusion: Atorvastatin and candesartan combination lower inflamma-
tory cytokines and CRP levels additively, optimize patients’ lipid profiles,
control hypertension and reduce LVH in diabetic patients.

Tu-P7:216 SECRETION OF IL-8 BY HYDROLASE-MODIFIED
LDL (H-LDL)- TREATED MACROPHAGES DEPENDS
ON DEGRADATION OF H-LDL LIPIDS BY
LYSOSOMAL ACID LIPASE

J.K. Hakala, K.A. Lindstedt, M.O. Pentikäinen, P.T. Kovanen. Wihuri
Research Institute, Helsinki, Finland

Objectives: We have recently shown that H-LDL transforms cultured human
monocyte-derived macrophages into foam cells and induce their secretion
of pro-inflammatory cytokines, i.e. IL-8, IL-6 and MCP-1. Here, molecular

mechanisms involved in H-LDL-induced cytokine secretion by macrophages
was studied.

Methods: H-LDL was generated by incubating LDL with macrophage-
conditioned medium, or with cathepsin D and lysosomal acid lipase (LAL).
Recognition of H-LDL by macrophages was studied using spesific inhibitors
and blocking antibodies, and uptake and degradation of radiolabeled H-LDL
was determined by measuring TCA-soluble radioactivity.

Results: Degradation of H-LDL by macrophages was partially competed
by vortexed LDL, but not by native LDL. Blocking of LRP, but not of LDL
receptor, partially inhibited degradation of H-LDL by macrophages. Secretion
of IL-8 was not blocked by inhibitors of endocytosis, such as cytochalasin D
or primaquine. Incubation of macrophages with LAL-modified LDL, but not
with cathepsin D-modified LDL, induced secretion of IL-8.

Conclusions: Our results suggest that H-LDL induces secretion of IL-8 by
a mechanism that is independent of uptake of H-LDL particles and depends
on lipolytic modification of the particles by LAL.
Funding: Wihuri Research Institute is maintained by the Jenny and Antti
Wihuri Foundation.

Tu-P7:217 EFFECT OF STROMAL CELL DERIVED-FACTOR 1A
ON RAT VASCULAR SMOOTH MUSCLE
CELLS/MONOCYTES ADHESION

Y.C. Lv1, Z. Wang1.2, D.H. Wei1.2, Z.S. Jiang1, G.H. Li1, F. Yao1,
L.S. Liu1.2, G.X. Wang2. 1The Institute of Cardiovascular Disease, Nanhua
University, Heng Yang, Hunan, China; 2Bioengineering College of
Chongqing University and Key Lab for Biomechanics/Tissue Engineering of
Ministry of Education, Chongqing, China

Background: To explore the effect of stromal cell derived factor 1 alpha(SDF-
1a) on rat vascular smooth muscle cells(rVSMCs)/monocytes adhesion.

Methods: rVSMC was incubated with different concentrations of Ox-LDL
for 48h, SDF-1a mRNA and protein expression were revealed by RT-PCR
and Western blotting. rVSMCs was pretreated with 50μg/ml Ox-LDL for 48h
and incubated with monocytes(THP-1)/SDF-1a antibody to observe cells-cells
adhesion, and weather the adhesion is implicated with SDF-1a.

Results: Comparing to control, SDF-1a was upregulated to 5 fold by
Ox-LDL at the concentration of 50μg/ml, rVSMCs supported 29 fold higher
arrested monocytes, but this effect was obviously inhibited by the antibody of
SDF-1a.

Conclusion: SDF-1a is implicated in rVSMCs/monocytes adhesion.

Tu-P7:218 HDL EXERTS NOVEL ANTI-INFLAMMATORY
EFFECTS ON ENDOTHELIAL CELLS VIA THE
SUPPRESSION OF NFKB

A.K. Heather1,2, K.C-Y. McGrath1, R. Puranik1,2 , T. Tsatralis1,
D. Celermajer1,2 , P. Barter1 , K. Rye1. 1Heart Research Institute, Sydney,
Australia; 2Discipline of Medicine, University of Sydney, Sydney, Australia

Objective: Atherosclerosis is an inflammatory disease. The major inflam-
matory mediator is NFkB, which controls the expression of a large number
of genes. NFkB activation occurs following IKK stimulation, and then IkB
phosphorylation. HDLs have known anti-inflammatory effects on endothelial
cells. The aim of this study was to examine whether HDL suppresses NFkB
signalling in endothelial cells.

Methods: Discoidal reconstituted HDL (rHDL) containing apoA-I and
phosphatidylcholine were added to human endothelial cells and incubated for
20 hrs. The cells were activated by TNF-alpha during the final 4 hrs of the
incubation.

Results: The presence of rHDL suppressed NFkB-mediated DNA
transcription by 85% (p<0.001). The presence of rHDL in the incubation
decreased TNF-stimulated IKK activation by 58% (p<0.05) and IkB phos-
phorylation by 60% (p<0.05). Using a macroarray, rHDL reduced expression
of many NFkB-regulated genes including VCAM-1, ICAM-1, MMP-9,
MMP-9 and p65.The rHDL also reduced VCAM-1 gene transcription by 75%
(p<0.001), VCAM-1 mRNA by 80% (p<0.0001) and VCAM-1 protein ex-
pression by 40% (p<0.05). The rHDL had no effect on VCAM-1 mRNA stabil-
ity. The rHDL-mediated decrease in VCAM-1 expression was accompanied by
a significant decrease (p<0.001) in monocyte adhesion to the endothelial cells.

Conclusions: Discoidal rHDL containing apoA-I and phosphatidylcholine
blocks the classical NFkB signalling pathway IKK/IkB/NFkB that is central
to switching off the inflammatory cascade. As inflammation is an important
pathophysiological feature of atherosclerosis, our findings have potentially
major therapeutic implications.
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Tu-P7:219 OXIDIZED LOW DENSITY LIPOPROTEIN
UP-REGULATE PCSK9 EXPRESSION IN RAT
VASCULAR SMOOTH MUSCLE CELLS IN VITRO

L.S. Liu1,2, Y.L. Cheng1, M. Xie1, C.K. Tang1,2, Z. Wang1,2, Y.C. Lv1,
G.H. Yi1, Z. Ren1, Y.Z. Yang1, G.X. Wang2. 1The Institute of
Cardiovascular Disease, Nanhua University, Heng Yang, Hunan, China;
2Bioengineering College, Chongqing University, Chongqing, China

Objective: NARC-1/PCSK9 has been reported as the third gene related with
autosomal dominant hypercholesterolemia. PCSK9 mRNA expression can be
up-regulate by high-cholesterol diet in mouse liver. Our aim was to define
whether oxidized low density lipoprotein (ox-LDL)might regulate PCSK9
expression in rat vascular smooth muscle cells(VSMC) in vitro.

Methods: VSMC from isolated rat thoracic aorta by trypsin digestion
method were cultured in DMEM supplemented with 15% FBS under the
conditions of 37 C and 5%CO2. The 5-8th passage VSMCs were chosen
to exposed to 50mg/L ox-LDL for 12 hours (hs), 24hs, 36hs, and 48hs
respectively. The total mRNA was extracted with Trizol kit. PCSK9 and
LDLR mRNA expression was investigated by RT-PCR kit according to the
manufacture’s specification. Intracellular lipid accumulation was detected by
oil red O stain.

Results: Intracellular lipid accumulation and PCSK9 mRNA expression
increased in ox-LDL treated VSMCs compared with untreated VSMCs by de-
grees, as the ox-LDL incubation time prolonged. But LDLR mRNA expression
had no significant difference at different time.

Conclusions: These results showed that ox-LDL could up-regulate PCSK9
mRNA expression in rat VSMCs in vitro.

Tu-P7:220 INTER-INDIVIDUAL VARIABILITY IN THE
INFLAMMATORY RESPONSE TO OXIDIZED LDL:
IDENTIFICATION OF HIGH- AND
LOW-RESPONDERS

P. Martin-Fuentes, M. Artieda, D. Recalde, A.L. Garcia-Otin, A. Cenarro,
F. Civeira. Laboratorio de Investigación Molecular, Hospital Universitario
Miguel Servet, I+Cs, Zaragoza, Spain

Objective: Strong evidences support an effector role for oxidized low-density
lipoproteins (oxLDL) in triggering the response of innate immunity by macro-
phages. The interindividual variability magnitude of macrophages activation
by oxLDL might determine the risk to suffer atherosclerosis. We hypothesized
that the inflammatory variability in response to oxLDL in vitro would be
revealed by differences in the cytokine gene expression profile.

Methods: Human mononuclear cells from 19 subjects were transformed
to macrophages. On the 9th day, 50μg/mL oxLDL was added to macro-
phages for 1,3,6 and 18h incubation. Reverse transcription, RT-PCR was
performed using the ABI Prism 7000 System and TaqMan probes for IL1beta,
CXCL3, PPARgamma, IL8, CD36, OLR1, NFkappaBIA, MSR1, TNFalpha
and tryptase alpha2. RPLP0, HPRT1 and 18srRNA were used as endogenous
control genes. We also determined the temporal stability of the phenotypes
three months later.

Results: Comparison of gene expression profile in vitro showed important
interindividual variation in 10 inflammatory genes that were differentially
expressed in presence of oxLDL. Therefore, two response patterns, high and
low-responders to oxLDL, could be identified. Besides, we found that cytokine
expression profiles were consistent over time.

Conclusions: Consistent and high interindividual variability in the macro-
phages inflammatory response to oxLDL has been demostrated. The study of
individual response to oxLDL could be a novel approach for the identification
of individual susceptibility for atherosclerosis.
Funding: Grant from Fondo de Investigación Sanitaria (FIS 031106)

Tu-P7:221 OXIDIZED PHOSPHOLIPIDS RECRUIT MONOCYTES
AND INDUCE EXPRESSION OF
PRO-INFLAMMATORY CYTOKINES IN MOUSE
MACROPHAGES

K.E. Olofsson, J. Nilsson, H. Björkbacka. Department of Clinical Sciences,
Lund University, Malmö, Sweden

Objective: Oxidative modification of LDL leads to the enrichment of
several oxidized phospholipid, lyso-lipids and PAF-like phospholipids.
Lysophophatidylcholine (LPC) has been suggested to be released as a
monocyte recruitment signal from apoptotic cells. The objective of this study
was to determine if lipids enriched in oxidized LDL can recruit monocytes.

Methods: Human THP-1 monocyte chemotaxis was measured in a
ChemoTx cell migration instrument. CellTracker Green labeled migrated
cells were quantified in a fluorometer. Gene expression was measured by
quantitative real-time PCR. Cytotoxicity of lipids was measured with an LDH
release assay.

Results: LPC induced recruitment of human THP-1 monocytes at both
30 μM LPC and at a second previously not described nanomolar concen-
tration range. Furthermore, the oxidized phospholipids POVPC and PGPC,
both induced dose dependent recruitment of human THP-1 monocytes with
optimal chemotaxis at nanomolar concentrations. The biphasic concentration
dependence of recruitment was paralleled by gene expression. LPC at 10
nM was shown to induce expression of MIP-2 and IL-1b mRNA in mouse
RAW264.7 macrophages, while no induction was observed at 0.1-1 μM LPC.
Concentrations of LPC higher than 1 μM also induced MIP-2 and IL-1b
mRNA, but at these concentrations LPC was found to be cytotoxic.

Conclusions: Nanomolar concentrations of oxidized phospholipids recruit
monocytes and induce expression of cytokines in mouse macrophages, sug-
gesting a potential pro-inflammatory role for these lipids in the development
of atherosclerosis.
Funding: No funding was received from commercial sources.

Tu-P7:222 ’DANGER’ EFFECT OF LDL AND OXIDIZED LDL ON
HUMAN IMMATURE DENDRITIC CELLS

R. Zaguri, I. Verbovetski, M. Atallah, U. Trahtemberg, A. Krispin, E. Nahari,
E. Leitersdorf, D. Mevorach. Hadassah-Hebrew University Medica Center,
Jerusalem, Israel

The immune system responds to both exogenous and endogenous ’dangerous’
signals that can induce dendritic cell (DC) maturation. We have found that
autologous serum and plasma contain danger signals that induce upregulation
of MHC class II and costimulatory molecules in immature DCs (iDCs). Ac-
tivation of iDCs may accelerate diseases triggered by chronic inflammation,
including atherosclerosis.

Objectives: Determine whether LDL and/or oxidized LDL (oxLDL) con-
stitute danger signals, and assess the effect of LDL and oxLDL following
monocyte differentiation into iDCs in lipoprotein-deficient serum (LPDS).

Methods and Results: Expression of maturation and migration molecules
was evaluated using flow cytometry, and morphology was assessed by light
microscopy. Pro- or antiapoptotic effect was determined using annexin V and
propidium iodide binding. Low oxLDL concentrations (10 μg/ml) caused
a significant increase in expression of MHC class II (59.80%±15.17%,
p<0.0001), and CD86 (121.69%±51.33% p<0.0001) molecules in LPDS.
Native LDL induced a similar effect only at higher (50 μg/ml) concentrations.
Higher oxLDL concentrations (50-100 μg/ml) were associated with additional
expression of maturation but not with migration molecules, which were
downregulated in LPDS.

Conclusions: This study suggests that oxLDL, and to some extent LDL,
are at least partly responsible for the iDC ’danger’ response induced by
autologous plasma.

Tu-P7:223 PRODUCTION OF C-REACTIVE PROTEIN IN U937
MONOCYTE-LIKE CELLS IS UPREGULATED BY
STIMULATION WITH INTERFERON-GAMMA AND
OXIDIZED LDL

K. Tashiro, E. Ishii, Y. Hamasaki. Department of Pediatrics, Faculty of
Medicine, Saga University, Saga, Japan

(Background) Monocytes and macrophages are important cells in the progres-
sion of various inflammatory diseases including atherosclerosis. Interferon
(INF)-gamma would be one of the cytokines which play important roles
in inflammatory diseases. C-reactive Protein (CRP) is one of well-known
biomarkers in various inflammatory diseases and its proinflammatory ef-
fects have been noticed recently. Further, deposition of CRP is observed in
atherosclerotic lesions which contain numerous monocytes and macrophages.
However, few studies mention relationships between INF-gamma, CRP, and
these cells in such inflammatory sites. (Results) U937 cells regularly expressed
m-RNA of CRP, and moreover, the level increased after stimulation with INF-
gamma. Quantitative analysis using flowcytometry showed the intensity of
CRP in cells significantly increased up to 150% of basal level after stimulation
with INF-gamma. TNF-alpha did not give any effects either on production of
CRP or on m-RNA levels. Further, westernblotting revealed the presence of
native pentamatic CRP in these cells. Stimulation with native LDL or oxidized
LDL also upregulated production of CRP. Co-stimulation with INF-gamma
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and oxidized LDL caused an increase in both native CRP and modified
CRP simultaneously. (Conclusion) U937 cells produce CRP by themselves
and stimulation with INF-gamma and LDL can upregulate CRP production.
Co-stimulation with INF-gamma and oxidized LDL are synergistic. These
results suggest that monocytes and macrophages in atherosclerotic lesions
might accelerate inflammation reaction through their own production of both
native and modified CRP.

Tu-P7:224 LDTI INHIBITS THE SPECIFIC ACTIVITY OF
TRYPTASE IN MAST CELL GRANULES AND
BLOCKS ITS FUNCTION IN INHIBITING
CHOLESTEROL EFFLUX

Z.Z. Zhao, Y.Z. Yang, Z. Wang, B.H. Dong, S. Wang, W.Q. Sun, D.H. Wei,
L.S. Liu. Institute of Cardiovascular Disease, Nanhua University, Hengyang,
China

Objective: MCs release a wide variety of mediators that may initiate athero-
genic responses such as the accumulation of cholesterol in the macrophages
of the arterial intima. Tryptase is secreted by the degranulating MCs in an
enzymatically active state and no endogenous inhibitors have been described
for it. The purpose of this study was to clarify the effect of leech-derived
tryptase inhibitor(LDTI) on MC granules (MCGs) inhibiting cholesterol efflux
from THP-1 macrophage-derived foam cells (THP-1FCs).

Methods: 3H-cholesterol loaded THP-1FCs were incubated with MCGs
prepared from degranulated rat peritoneal MCs or/and LDTI extracted from
medicinal leech in medium to which HDL3 had been added. The cellu-
lar cholesterol level, cholesterol effluxing capacity, HDL apoliproteins and
tryptase activity were detected.

Results: MCGs markedly reduced cholesterol efflux from THP-1FCs, but
significantly increased levels of cellular cholesterol. Treatment of HDL3 with
MCGs resulted in rapid degradation of the main HDL3 apolipoproteins, apoA-
I, and led to loss of apoA-I cholesterol acceptor function.Tryptase activity of
these MCGs was 8.84 mU/mL. However, the preparations of LDTI-treated
MCGs resulted in increase of cholesterol efflux compared with the MCGs.The
tryptase activity of LDTI-treated MCGs was 4.51 mU/mL, only half as much
as MCGs.

Conclusions: These results indicate that the LDTI inhibits tryptase activity
and impairs ability of MCGs to inhibit cholesterol efflux. LDTI exhibit
therapeutic potential for atherosclerosis.
Funding: This work was supported by National 973 project (G2000056905).

Tu-P7:225 IRS2 EXPRESSION IS ELEVATED IN MACROPHAGES
FROM SUBJECTS WITH ATHEROSCLEROSIS

D.A. Hägg1, H. Samuelsson1, M. Jernås1, C. Standing1, D. Thelle2,
L.M.S. Carlsson1, P.-A. Svensson1. 1Dept of Metabolism and Cardivascular
Research, Göteborg, Sweden; 2Dept of Acute and Cardiovascular Medicine,
Göteborg, Sweden

Objective: Susceptibility to atherosclerosis is affected by genetic factors,
although the number of genes that are involved and to what extent remains
unknown. It is plausible that many genes contribute in an intricate fashion,
and that different mechanisms may result in atherosclerosis independently.
The aim of this study was to search for potential susceptibility genes for the
development of atherosclerosis.

Methods: Using DNA micorarray, we compared expression profiles from
macrophages derived from 15 subjects with atherosclerosis (twelve men, three
women) and 15 matched controls (twelve men, three women), both before and
after treatment with mmLDL. Gene expression was verified using real-time
RT-PCR.

Results: We found that the IRS2 gene is expressed at higher levels in mac-
rophages from individuals with atherosclerosis, both before (1.3-fold, P<0.05)
and after treatment with mmLDL (1.2-fold, P<0.05). IRS2 gene expression
is also elevated after treatment of macrophages with mmLDL compared to
untreated controls, both in atherosclerotic subjects (1.9-fold, P<0.001) and
non-atherosclerotic subjects (2.1-fold, P<0.001).

Immunohistochemistry revealed that IRS2 is expressed in macrophages in
human atherosclerotic plaques.

Conclusion: Expression of the IRS2 gene is increased in macrophages
from subjects with atherosclerosis, indicating that IRS2 may play a role in the
development of atherosclerosis.

Tu-P7:226 BIPHASIC CONTROL OF
MONOCYTE-ENDOTHELIAL CELL INTERACTION
BY SPHINGOSINE 1-PHOSPHATE THROUGH RHOA
ACTIVITY

M. Tani1,2, A. Kawakami1, M. Nagai1, K. Shimokado1, K. Kondo2,
M. Yoshida1. 1Tokyo Medical and Dental University, Tokyo, Japan;
2Ochanomizu University, Tokyo, Japan

Bioactive phospholipids including sphingosine 1-phosphate (S1P) play a
crucial role in atherosclerosis and inflammation. In this study, we assessed
the biological effect of S1P in the presence and absence of other bioactive
compounds on monocyte-endothelial interaction. Monocytic THP-1 cells were
incubated in the presence of S1P and their adhesion to HUVEC was examined.
Preincubation of monocytes with S1P significantly increased their adhesion
to HUVEC. Western blotting analysis revealed that activation of RhoA, PKC
alpha and PKC delta in THP-1 cells after S1P treatment. Pretreatment of THP-
1 cells with PKC alpha and delta inhibitor attenuated S1P-induced THP-1
adhesion to HUVEC. When THP-1 cells were incubated in the presence of
250nM PMA, a potent activator of PKCs, their adhesion to HUVEC was dra-
matically enhanced adhesion was completely abolished. Activation of PKCs
was not altered even after co-stimulation with S1P and PMA. In contrast,
activation of RhoA was paradoxically reduced after co-stimulation with S1P
and PMA. Further, when constitutive active RhoA cDNA was transfected
in THP-1 cells prior to adhesion assay, adhesion of THP-1 cells were not
reduced following co-stimulation with S1P and PMA, suggesting a critical
role of RhoA in regulating adhesive interaction induced by S1P and PMA.
Our findings indicated that S1P plays a role as an inducer and a repressor in
monocyte-endothelial interaction through modulating RhoA GTPase activity
that may explain, at least in part, variety of biological phenomenon elicited by
this compound.

Tu-P7:227 PG201, AN ETHANOL EXTRACT FROM HERB,
INHIBITS INOS GENE EXPRESSION ON LPS
STIMULATED RAW264.7 THROUGH BLOCKAGE OF
NUCLEAR FACTOR-êB

J.Y. Choi1, K.M. Kim1, M.Y. Park1, S.E. Yoo1, E.J. Park2, H.J. Choi2,
K.C. Park2, S.Y. Kim2, J.E. Park1. 1Samsung Medical Center & Samsung
Biomedical Research Institute, Sungkyunkwan University School of Medicine,
Seoul, South Korea; 2School of Biological Sciences, Seoul National
University, Seoul, South Korea

Background and Objective: An ethanol extract from herb, PG201 has been
shown to have anti-oxidative and anti-inflammatory effects. PG201 has previ-
ously been proven to have an anti-inflammatory effects on collagen induced
arthritis model mice. We wanted to prove the effects of PG201 on the
iNOS gene and inflammatory cytokines expression in murine macrophage cell
lines(RAW264.7).

Methods: RAW264.7 cells were stimulated with lipopolysaccharide(LPS)
and nitrite and infammatory cytokines were measured by ELISA and Western
blotting with or without coincubation with PG201.

Results: iNOS protein expression was significantly and dose dependently
decreased by coincubation with PG201. PG201 dose-dependently reduced
pro-inflammatory cytokines (PGE2, COX-2, TNF-α, IL-1β) stimulated by
LPS in RAW264.7 cells. The treatment of PG201 decreased vascular cell
adhesion molecule-1(VCAM-1) on the TNF-α stimulated HUVEC. PG201
also inhibited LPS-mediated NF-kB translocation into the nucleus through
blockage of I-kBα phosphorylation.

Conclusion: These results indicate that PG201 significantly reduce pro-
inflammatory gene expression through the blockage of p65 nuclear transloca-
tion.
Funding: This work was supported by a grant of the Korea Health
21 R&D Project Ministry of Health & Welfare. Republic of Korea
(B050042AM081505N100020B)

Tu-P7:228 THIOREDOXIN-1 INHIBITS
LIPOPOLYSACCHARIDE-INDUCED
INTERLEUKIN-1BETA EXPRESSION IN
MACROPHAGES

L. Billiet, C. Furman, G. Larigauderie, C. Copin, J.C. Fruchart, M. Rouis.
Inserm U-545, Institut Pasteur de Lille and Université Lille II, Lille, France

Objectives: Thioredoxin 1 (Trx1), a redox active protein, is important in cell
proliferation, signal transduction and antioxidant function. Trx1, a 12-kDa
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highly conserved protein, is known to be actively secreted protein by mac-
rophages and to be a potentially involved in paracrine and autocrine effect.
Since human monocyte-derived macrophages (HMDM) are important cells
in several inflammatory diseases including atherosclerosis, we conducted this
study to evaluate the impact of extracellular recombinant human Trx1 (rhTrx1)
on gene expression in LPS-activated HMDM.

Methods and Results: Using quantitative polymerase chain reaction, we
showed that HMDM stimulated with lipopolysaccharide (LPS: 1 μg/mL)
enhanced IL1-b mRNA expression. The addition of rhTrx1 (1 to 5 μg/mL)
dramatically reduced, in a dose-dependent manner, IL1-b expression. This
anti-inflammatory effect of rhTrx1 was confirmed by an ELISA assay, as
IL1-b is a secreted protein. Gel shift analysis revealed a decreased binding of
p50 and p65, the NFkB subunits, in the IL1-b promoter. This phenomenon was
due to an increased of IkB mRNA expression by rhTrx1. Moreover, inhibition
of endogenous Trx1 mRNA was also observed suggesting a contribution to
the diminution of NFkB activity since endogenous Trx1, in contrast to the
exogenous Trx1, activates NFkB system.

Conclusion: these data indicated a potential new mechanism through
which extracellular rhTrx1 exerts an anti-inflammatory effect in the arterial
wall by limiting the production of inflammatory mediators in macrophages.
Funding: This study was supported by INSERM, Fondation de France and
Leducq Foundation.

Tu-P7:229 MANNOSE BINDING LECTIN SERUM LEVELS AND
GENOTYPE ARE NOT ASSOCIATED WITH
SIGNIFICANT CORONARY SCLEROSIS IN DUTCH
PATIENTS

N. Goudriaan1 , A. Alipour2, T. Njo1, R. Van Mechelen3 , M. Castro
Cabezas2 , J.W. Janssen1. 1Dpt Clin Chem; St Franciscus Gasthuis,
Rotterdam, The Netherlands; 2Dpt Intern Med; St Franciscus Gasthuis,
Rotterdam, The Netherlands; 3Dpt Cardiol; St Franciscus Gasthuis,
Rotterdam, The Netherlands

Objective: Decreased activity and concentrations of mannose binding lectin
(MBL), a key-factor for complement activation, have been associated with
atherosclerosis. MBL activity depend on ethnicity and gentypes, the variant
alleles (0) showing deficiency compare to wildtype (A).

Methods: We investigated MBL concentrations in Dutch patients mea-
sured by ELISA and genotypes PCR in 80 subjects scheduled for coronary
angiography. Forty had significant coronary sclerosis defined as a stenosis
>70%; the other 40 had no significant stenosis and served as controls.

Results: Heterozygous MBL deficiency (genotype A/0) was present in
31% and homozygote MBL deficiency in 5% (genotype 0/0). The mean
[SEM] MBL concentration of patients was 1900 [261] ng/mL and of controls
1680 [266] (ns). The MBL genotype distribution in patients and controls was
similar for the AA (63% and 65%, resp), A/0 (32% and 30%) and 0/0 (5%
each). In both, patients and controls, AA was associated with higher MBL
(2457 [283] and 2390 [331] ng/mL) and with lower levels in A/0 (984 [474]
and 395 [348]) and 0/0 (145 [1] and 148 [2]) (ANOVA P<0.001). There were
no associations between MBL and risk factors for atherosclerosis except for
HDLC where a trend was found (Spearman’s rho;-0.248 P=0.065). Plasma
CRP was higher in patients with coronary sclerosis (16 [7] vs 5 [1]). There
were no significant correlations between CRP and MBL.

Conclusions: MBL deficiency occured in 36% of the subjects and in con-
trast to previous reports MBL deficiency was not associated to the presence of
significant coronary sclerosis.
Funding: Non

Tu-P7:230 HUR, BUT NOT AUF1 AND TTP IN MEDIATING THE
STABILIZATION OF TOLL-LIKE RECEPTOR 4
MRNA INDUCED BY LIPOPOLYSACCHARIDE

F.Y. Lin1,4, Y.H. Chen2, Y.L. Chen3, J.W. Chen4, S.J. Lin2,4. 1Graduate
Institute of Medical Sciences, National Defense Medical Center, Taipei,
Taiwan; 2Institute of Clinical Medicine, National Yang-Ming University,
Taipei, Taiwan; 3Institute of Anatomy and Cell Biology, National Taiwan
University, Taipei, Taiwan; 4Division of Cardiology, Taipei Veterans General
Hospital, Taipei, Taiwan

Vascular smooth muscle cell functional disturbance and proliferation is an
early phase during atherosclerosis formation, and endotoxin-induced vascular
smooth muscle cell proliferation and chronic vessel inflammation contributed
to a causal role in atherogenesis. The toll-like receptor 4 (TLR4) initiated a
vessel inflammatory response by interacting with the immune stimuli produced

by microorganisms, such as lipopolysaccharide (LPS) from Gram-negative
bacteria. Until now, the TLR4 expression and regulation in LPS-stimulated
vascular smooth muscle cells in endotoxin-induced vascular inflammation
remains unclear.

The mRNAs of many proteins that involved in inflammation, growth
factors, immunoregulation, or oncogenes are potentially unstable. Unstable
mRNAs often contain AU-rich elements (ARE) in their 3 UTRs. A number
of proteins as, human antigen R (HuR), AU-binding factor 1 (AUF 1), and
tristetraprolin (TTP) bind with high affinity to AREs, but their functions
have not been understood that associated with atherosclerosis and vascular
inflammation; In the study, we investigated the underlying mechanisms of
LPS-induced TLR4 expression both in vitro and in vivo. In animal model,
systemic inflammation induced by LPS accelerated intimal hyperplasia and
increased TLR4 and HuR expression in balloon-injured rabbit aorta; In vitro
data showed that treatment of human aortic smooth muscle cells with LPS
increased expression of TLR4 was mediated by activation of HuR, which
regulated the stability of TLR4 mRNA.

The results of this study demonstrated that HuR in mediating the stabiliza-
tion of TLR4 mRNA induced by LPS.

Tu-P7:231 HIF1ALPHA-ARNT TRANSCRIPTIONAL SYSTEM OF
T LYMPHOCYTES MAY REGULATE THE VASCULAR
INFLAMMATION AND REMODELING IN THE
ARTERIOSCLEROSIS DISEASE

H. Kurobe1, Y. Isawa2, Y. Fukuhara2, K. Aihara3, M. Akaike3,
T. Kitagawa1, T. Matsumoto3, T. Tamaki2, S. Tomita4, M. Yoshizumi5.
1Dept. of Cardiovascular Surgery, Institute of Health Biosciences, The
University of Tokushima Graduate School, Tokushima, Japan; 2Dept. of
Pharmacology, Institute of Health Biosciences, The University of Tokushima
Graduate School, Tokushima, Japan; 3Dept. of Medicine and Bioregulatory
Scienc, Institute of Health Biosciences, The University of Tokushima
Graduate School, Tokushima, Japan; 4Division of Experimental Immunology,
Institute For Genome Research, The University of Tokushima, Tokushima,
Japan; 5Department of Pharmacology, Nara Medical University, Nara, Japan

Background: Inflammatory process mediated by inflammatory cells plays
some role in atherosclerosis. Hypoxia-inducible factor-1 (HIF-1) is a transcrip-
tion factor composed of heterodimers of an oxygen-sensitive alpha-subunit
and constitutively expressed beta-subunit (aryl hydrocarbon receptor nuclear
translocator, ARNT). HIF-1alpha regulates the expressions of genes in re-
sponse to hypoxia. HIF-1alpha has also been shown to be related to T cell
functions; however, its role in vascular remodeling is still unknown.

Methods and Results: T cell-specific HIF-1alpha- and ARNT-deficient
(HIF-1alpha-/- and ARNT-/-) mice were generated using a Cre-LoxP sys-
tem. Vascular remodeling was induced by an external vascular polyethylene
cuff model. Cuff placement caused prominent neointimal and adventitial
hyperplasia in HIF-1alpha-/- mice compared to that in wild-type (WT) mice.
However, there was no obvious exacerbation of cuff-injured vascular remod-
eling in ARNT-/- mice, suggesting the involvement of another heterodimer
partner with ARNT, HIF-2alpha in the vascular remodeling. HE and im-
munohistochemical staining with anti-CD4, 8 & 45R antibodies revealed that
accumulation of lymphocytes at the adventitia in HIF-1alpha-/- mice was
remarkably greater than those in WT or ARNT-/- mice.

Conclusions: Since vascular inflammation and remodeling in response to
cuff injury are aggravated in T cell-specific HIF-1alpha-deficient mice, but
not ARNT-deficient mice, HIF/ARNT transcriptional system in T cells may
be involved in the pathogenesis of atherosclerosis and vascular remodeling
through the aberrant inflammatory response.

Tu-P7:232 DO ABDOMINAL AORTAS CONTAIN BACTERIAL
DNA?

J. Lehtiniemi1, N. Oksala2, S. Nikkari3 , S.T. Nikkari1,4 . 1Department of
Medical Biochemistry, University of Tampere Medical School, Tampere,
Finland; 2Department of Surgery, Tampere University Hospital, Tampere,
Finland; 3Institute of Military Medicine, Helsinki, Finland; 4Department of
Clinical Chemistry, Tampere University Hospital, Tampere, Finland

Objective: Clinical and experimental observations have suggested that several
infectious agents are involved in atherosclerosis. The purpose of the study
was to investigate if bacterial DNA is present in surgically sterile abdominal
aorta samples of patients with atherosclerosis obliterans or abdominal aortic
aneurysm.

Methods: Polymerase chain reaction of conserved bacterial 16S rDNA
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nucleotide sequences was used to detect any bacterial species from 20 ab-
dominal aorta samples. The amplification product was processed by cloning
and sequencing. DNA sequences were identified by comparison with se-
quences registered in the GenBank database. Inflammation was examined by
histochemistry and light microscopy.

Results: In abdominal aorta samples, 11/20 specimens were PCR-positive
(55%). These eleven abdominal aortic samples were shown to contain several
bacterial species belonging to human flora or the environment.

Conclusions: Many microbes may be involved in the pathogenesis of
atherosclerosis. The role of the discovered microbes in the development of
atherosclerotic lesions remains unclear, but they might facilitate the inflam-
matory process.
Funding: The Medical Reseach Fund of Tampere University Hospital

Tu-P7:233 IS INFLAMMATION THE COMMON PATHWAY
TOWARDS AORTIC SCLEROSIS AND
ATHEROSCLEROSIS?

M. Rugina, R. Jurcut, A. Salageanu, C. Jurcut, I. Caras, F. Serbanescu,
E. Apetrei. Institute of Cardiovascular Disease, Bucharest, Romania

Background: It has been demonstrated that aortic sclerosis (AS), similarly to
atherosclerosis, involves inflammatory processes. The aim of this study is was
to evaluate the possible role of cytokines and MMPs in the development of AS.

Material and Methods: 25 patients, mean age 61.7+8.9 y.o., included in
a substudy of the IASMIN study, designed to include consecutive patients
with AS. We also selected a control group, matched for sex, age, but with-
out AS. We performed for all pts clinical examination and the following
tests: determination of inflammatory markers (interleukine-6, interleukine-12,
interleukine-18, MMP-2 and MMP-9 activity and level and total MMP activ-
ity), echocardiography with assessment of aortic valve morphology (velocities,
thickness, calcifications).

Results: In AS group there was a high prevalence of coronary heart disease
(68%) and also a high prevalence of cardiovascular risk factors (64% for
hypertension, 32% for smoking, 68% for dyslipidaemia, 20% for diabetes
mellitus and 40% for obesity). Patients with AS and coronary heart disease
had higher values of IL-12 (1498.15 vs. 884.03, p<0.05), IL-18 (464.79 vs.
400.06, p=ns) and tryglicerides (179.86 vs. 79.71 mg/dl, p<0.05). Patients
with AS had higher values of IL-18, IL-6 and MMP-9 level than controls.

Conclusion: In patients with AS, values of several inflammation markers
(interleukine-18, interleukine-6 and MMP-9 level) were higher than in control
subjects. Coronary artery disease is more prevalent in these patients and might
be predicted by high interleukine-12, interleukine-18 and tryglicerides levels.

Tu-P7:234 TRANSCRIPTION PROFILING SHOW INDUCTION
OF A WIDE RANGE OF PROINFLAMMATORY
GENES IN RESPONSE TO
LYSOPHOSPHATIDYLCHOLINE STIMULATION IN
MONOCYTES

J. Oestvang1, H.-R. Brattbakk1 , S. Huseby1, M. Langaas2, A. Lægreid3,
B. Johansen1. 1Department of Biology, Norwegian University of Technology
and Science, Trondheim, Norway; 2Department Mathematical Science,
Norwegian University of Technology and Science, Trondheim, Norway;
3Department of Cancer Research and Molecular Medicine, Norwegian
University of Technology and Science, Trondheim, Norway

Objectives: Lysophosphatidylcholine (lysoPC) has been reported to accu-
mulate in atherosclerotic and inflammatory lesions of vascular vessels and
to participate in inflammatory activation of macrophages. We have earlier
shown that lysoPC may mediate activation of the proinflammatory enzyme
phospholipase A2 (PLA2) and consequent arachidonic acid release. In this
study we look at the regulation of genes in monocytes induced by lysoPC.

Methods: Total RNA from THP-1 cells treated with lysoPC for different
time periods were analysed by cDNA microarray. After low-level data anal-
ysis, the data was analysed for biological processes (eGOn) and pathways
(Kegg).

Results: 955 genes were significantly regulated by lysoPC in THP-1
cells. Statistical analyses showed involvement of lysoPC responsive genes in
biological processes that are associated with inflammation and atherosclerosis
such as immune response and fatty acid metabolism. Pathway analysis indi-
cated gene regulation in pathways that may contribute to inflammation such
as cytokine-cytokine receptor interaction, MAPK signalling pathway, phos-
phatidyl inositol signalling and prostaglandin and leukotriene metabolism. Our
data show an upregulation of leukotriene metabolism and support our previous

results that suggest a role for lysoPC in PLA2 mediated proinflammatory
activation of monocytes.

Conclusions: Our results give important information on gene regulation
induced by lysoPC in monocytes and indicate a role for lysoPC in regulation
of inflammatory genes. LysoPC may therefore give important contributions to
inflammation in atherosclerosis.
Funding: Norwegian Research Council.

Tu-P7:235 CHLAMYDIA PNEUMONIAE INFECTION AND LIPID
METABOLISM

J. Alvesalo1, R. Laaksonen1, P. Vuorela1, T. Seppänen-Laakso2 , M. Oresic2.
1Drug Discovery and Development Technology Center, University of
Helsinki, Helsinki, Finland; 2Vvt Biotechnology, Espoo, Finland

Objectives: Chlamydia pneumoniae infection was suggested to induce devel-
opment of atherosclerosis. However, the exact mechanism is not known. Our
aim was to illuminate the effects of C. pneumoniae infection in host cell lipid
metabolism by using a lipidomics approach in a cell-based model.

Methods: HL cells were infected with C. pneumoniae CWL-029 strain.
HL cells were allowed to attach onto the 250 ml cell culture bottles and the cell
monolayer cultures were infected 24 h later. CWL-029 isolate was added to
the HL medium in a concentration of 4x107 IFU/bottle. After 72 h incubation
cells were washed and scraped. Then the supernatant was aspired and cell
pellets were subjected for global lipidomics analyses. The lipids, extracted
using the Folch extraction, were analyzed using liquid chromatography mass
spectrometry on a high-resolution instrument in positive ion mode. The data
was processed using our MZmine software, and analyzed using both univariate
and multivariate statistical approaches.

Results: Over 500 molecular species were detected. We observed large
differences in lipid composition between the infected and normal host cells.
Upregulated species in infected cells were primarily from the neutral lipid
classes such as triacylglycerols and cholesterol esters, while phospholipids
species were mainly downregulated.

Conclusion: Significant changes in lipid composition suggest alteration of
lipid metabolism in host cells upon infection. Focused studies of implicated
lipids and their pathways may reveal the mechanisms related to development
of atherosclerosis.
Funding: Academy of Finland, EU Marie Curie, TEKES

Tu-P7:236 5-LIPOXYGENASE INHIBTION SLOWS
PROGRESSION OF ATHEROSCLEROTIC LESIONS IN
THE AORTA OF LDLR-/- MICE AS ASSESSED BY IN
VIVO ULTRASOUND BIOMICROSCOPY

R. Fritsche-Danielson, M. Wågberg, L.-M. Gan, W.L. McPheat. AstraZeneca,
Mölndal, Sweden

Objective: The action of 5-lipoxygenase (5-LO) on arachidonic acid leads
to the formation of leukotrienes which are strong mediators of inflammation
and vasodilation. Genetic studies on 5-LO in ApoE or LDLr KO mice have
implicated the pathway in atherosclerosis, but inconsistent results have been
obtained in different studies. This study aimed to determine the effect of a
5-LO inhibtior (AZD4407) on lesion growth in the LDLr KO mouse.

Methods: Male LDLr KO mice were fed a high-fat diet ± 10mg/kg/dy
AZD4407 for 15 weeks. Plasma samples were analysed for AZD4407, choles-
terol and triglycerides. Before termination, non-invasive evaluation of the
intima-media thickness (IMT) in the ascending aorta was made with a UBM
system (Visualsonics) fitted with a 40MHz transducer. Following termination,
serial aortic arch sections were stained for plaque area, collagen, lipids, macro-
phages and smooth muscle cells. In 18 additional atherosclerotic ApoE/LDLr
DKO mice, an excellent correlation was found for aortic IMT measured by
either UBM or histology (r =0.94, p<0.0001).

Results: AZD4407-treated mice (plasma levels from 2.9±0.22 to
1.9±0.24μM) had significantly reduced IMT in the ascending aorta
measured by non-invasive ultrasound (controls, 256.3 ±34.5μm; treated
154.4±34.2μm). Reduced IMT and intima area were also found by histo-
logical evaluation but did not reach statistical significance. No significant
differences were found between the groups for any other parameter measured.

Conclusions: Inhibtion of 5-LO is an effective way to reduce growth of
atherosclerotic lesions.
Funding: AstraZeneca
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Tu-P7:237 DEFECTIVE CHOLESTEROL EFFLUX INCREASED
LIPID RAFTS AND ENHANCED
LIPOPOLYSACCHARIDE-INDUCED CYTOKINE
RELEASE

M. Koseki1, K. Hirano2, D. Masuda1, Z. Zhang1, C. Ikegami1,
Y. Nakagawa-Toyama1 , Y. Ohno-Iwashita3 , I. Shimomura1, M. Hori2,
S. Yamashita2 . 1Dept. of Metabolic Medicine, Osaka University Graduate
School, Osaka, Japan; 2Dept. of Cardiovascular Medicine, Osaka University
Graduate School, Osaka, Japan; 3Dept. of Protein Biochemistry, Tokyo
Metropolitan Institute of Gerontology, Tokyo, Japan

Introduction: It is well known that macrophages with ATP-binding cassette
transporter-1 (ABCA1) deficiency present a defective lipid efflux and a sub-
sequent accumulation of intracellular lipid droplets. However, phenotypes of
these cells are still largely unknown.

Objective: We hypothesized whether ABCA1-deficient (Abca1-/-) macro-
phages may result in increasing cell-surface cholesterol in lipid rafts and its
increase influence lipopolysaccharide (LPS)-induced cytokines release from
macrophages.

Methods and Results: Two newly developed probes both selectively bind-
ing to lipid rafts; a protease-nicked and biotinylated derivative of perfringolysin
O and a fluorescein ester of polyethylene glycol-derivatized cholesterol, recog-
nized a greater volume of lipid rafts in Abca1-/- macrophages and fibroblasts
by western blot analyses and the confocal laser scanning microscopy. The
phenotype was corrected by the gene introduction of ABCA1. LPS-induced
TNF-alpha release from Abca1-/- macrophages was higher than those from
Abca1+/+ ones with more rapidly increasing of mRNA. The treatment with
lipid rafts modulators, cyclodextrin or nystatin, corrected the observed ab-
normal reaction. Sucrose density gradient ultracentrifugation revealed the
distribution of CD14 after LPS-stimulation was alterd depending on lipid
rafts.

Conclusions: We found novel phenotypes of ABCA1-deficient macro-
phages; the increase of lipid rafts and the abnormal cytokine release.

Tu-P7:238 SIGNALLING PATHWAYS UNDERLYING
TRANSFORMING GROWTH FACTOR-BETA
REGULATED EXPRESSION OF KEY GENES
IMPLICATED IN THE CONTROL OF FOAM CELL
FORMATION

P. Foka, N.N. Singh, S.A. Irvine, E.J. Harvey, E. Huwait, S.A. Rogers, S. Ali,
K. Arnaoutakis, N. Li, D.P. Ramji. Cardiff University, Cardiff, United
Kingdom

Objective: Although transforming growth factor-beta (TGF-beta) inhibits
macrophage cholesterol accumulation, the mechanisms by which this is
achieved remains poorly understood. The objective of this study was to inves-
tigate the action of TGF-beta on the expression of key genes implicated in the
control of foam cell formation and to elucidate the mechanisms underlying
such regulation.

Methods: Gene expression was studied using a combination of RT-PCR,
western blot analysis, transient transfection assays with promoter-luciferase
DNA constructs and gel retardation assays. Signalling pathways were eluci-
dated using pharmacological agents, small interfering RNAs and biochemical
analysis.

Results: TGF-beta inhibited the expression of several key genes implicated
in the uptake of cholesterol [e.g. lipoprotein lipase (LPL), scavenger receptors
A and CD36) and induced the levels of those involved in its efflux [e.g.
apolipoprotein E (apoE) and ATP-binding cassette transporter-A1 (ABCA1).
The action of TGF-beta on LPL gene expression was mediated through a
reduction in the ability of transcription factors Sp1 and Sp3 to activate the
promoter without any changes in DNA binding. Analysis of the signalling
pathways identified a key role for c-Jun N-terminal kinase. The mecha-
nisms underlying the TGF-beta-induced expression of apoE and ABCA1 are
currently being investigated and will be presented.

Conclusions: The studies provide novel insights into the mechanisms by
which TGF-beta regulates the expression of key genes implicated in the
control of foam cell formation.
Funding: Wellcome Trust and British Heart Foundation

Tu-P7:239 CELLULAR AND TISSUE DISTRIBUTION OF
GLOBOTRIAOSYLCERAMIDE (GB3) IN FABRY
DISEASE (FD)

H. Askari1, D. Kleiner2, C. Kaneski1, L. Spollen3, R. Schiffmann1.
1National Institutes of Health, Ninds/Metabolic Neurology, Bethesda, USA;
2National Institutes of Health, Ninds/Pathology Dept., Bethesda, USA;
3University of Missouri In Columbia Hospitals & Clinics, Department of
Pathology, 1 Hospital Drive, Columbia, USA

Background: FD is an X-linked disorder due to deficiency of a-gal A.
The accumulation of Gb3 within cells causes a multi system vasculopathy
including strokes and MI. Enzyme Replacement Therapy (ERT) shows modest
effects. Hypothesis: Gb3 has extra-lysosomal distribution in the absence of
visible lysosomal inclusions.

Objective: To determine pattern of accumulation of Gb3 in vascular and
non vascular tissues in FD. To compare the characteristics of atherosclerotic
lesions in FD patients with similar lesions in non-FD patients and healthy
controls.

Methods: We studied a 47 y/o man with FD who had ASCAD and a
massive acute MI, 3 male patients without FD but with abnormal lipid profiles
and acute MI, a patient without MI. Immunohistochemistry with anti-Gb3-Ab
was used.

Results: In FD, we found intense diffuse Gb3 staining in vascular tissues,
staining lysosomal inclusions and extra-lysosomal cytoplasmic and membra-
nous structures. Vascular endothelial cells were also stained diffusely for
Gb3. Staining with anti-Gb3 antibody was markedly decreased in all slides of
non-FD patients.

Conclusions: Gb3 accumulates throughout the cells, not only in lyso-
somes. Extra-lysosomal accumulation of Gb3 may play an important role
in FD vasculopathy. Repeated infusions with a-gal A over prolonged period
of time do not appreciably clear storage material from the extra-lysosomal
sites of Gb3 deposit. We suggest a limited cellular availability of the infused
enzyme as a cause of the partial response to ERT.

Tu-P7:240 T CELLS SPECIFIC FOR AN OXIDATION-INDUCED
EPITOPE IN HUMAN LDL

A. Hermansson1, D.F.J. Ketelhuth1 , I. Törnberg1, E. Hansson3,
G. Paulsson-Berne1 , A. Nicoletti2 , G.K. Hansson1. 1Center for Molecular
Medicine, Department of Medicine, Karolinska University Hospital,
Stockholm, Sweden; 2Institut National de la Santé et de la Recherche
Médicale U681, Université Pierre et Marie Curie, Paris, France;
3Department of Cell and Molecular Biology, Karolinska Institutet, Stockholm,
Sweden

Objective: Cellular and humoral immune responses are important in the
development of atherosclerosis, which is a complex chronic inflammatory
disease. Oxidized low density lipoprotein (oxLDL) is a candidate autoantigen
in this process. Antibodies to oxLDL can be detected in the circulation and
several of the B cell epitopes have been characterized. However, the specific
epitope and mechanisms concerning oxLDL and its responding T cells in
atherosclerosis are not entirely clear.

Methods: To investigate T cell responses against oxLDL we immunized
transgenic mice that express human LDL apolipoprotein B-100 with copper-
oxidized human LDL. These mice should be tolerant to human native LDL
but may react with epitopes induced by oxidation. CD4+ T cells were isolated
from lymph nodes and hybridomas generated by fusion with thymoma cells.

Results: One of the hybridomas raised from the immunized transgenic
mice, 96.7, was characterized in detail. It responded to mildly oxidized LDL
as well as HDL, but not to native LDL or to LDL exposed to reducing agents.
This T cell hybridoma was CD3+4+8-, expressed the clonotypic T-cell antigen
receptor Vbeta6/TRAV13-2 and was restricted by MHC class II antigen I-Ab.

Conclusions: This phenotype suggests that 96.7 recognizes peptide anti-
gens presented after endocytic uptake and endosomal processing in the antigen
presenting cell. Interestingly, the T-cell antigen receptor type found in 96.7 is
overrepresented in atherosclerotic lesions of apolipoprotein E-knockout mice.
In conclusion, our data show that CD4+ T cells can recognize an epitope that
is generated upon oxidization of human LDL and HDL.
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Tu-P7:241 UPREGULATION OF MMP-1, -3, -12 AND -13 IS
ASSOCIATED WITH ATHEROSCLEROTIC LESIONS

Y. Yu1, T. Koike1, S. Kitajima2 , M. Morimoto2, M. Shiomi3, J. Fan1. 1Dept
of Pathology, University of Yamanashi, Yamanashi, Japan; 2Saga University,
Saga, Japan; 3Kobe University School of Medicine, Hyogo, Japan

Objectives: Matrix metalloproteinases (MMPs) play an important role in
the pathogenesis of atherosclerosis. Although several MMPs have been de-
tected in the lesions of atherosclerosis, systemic profiling of MMPs and
their endogenous inhibitors (TIMPs) using different types of lesions has been
lacking.

Methods: We profiled expression of MMPs and TIMPs in atherosclerotic
lesions of rabbits and humans using real-time RT-PCR, western blotting and
immunohistochemistry and correlated with lesions.

Results: In normal aorta, MMP-2, -9, and MT1-MMP were constitutively
expressed while MMP-1, -3, -12 and -13 were specifically upregulated, which
was correlated with lesion types; fatty streaks contained higher expression
of these MMPs than fibrous plaques, suggesting that macrophages are re-
sponsible for upregulation of these MMPs. In addition, MT1-MMP was also
increased in the lesions compared to the normal aorta. In contrast, MMP-9
was markedly down-regulated in the lesions compared to the normal aorta.
Within all TIMPs, TIMP-1 and -2 were significantly elevated in the lesions,
suggesting these two TIMPs are the major inhibitors to control MMP function.

Conclusions: MMP-1, -3, -12, and -13 is highly and specifically up-
regulated in atherosclerotic lesions, suggesting that these MMPs along with
TIMP-1 and -2 may be a potential therapeutic target for the treatment of
atherosclerosis and its complications.
Funding: Supported in part by grants-in-aid for scientific research from
MEXT (KAKENHI. 16390089 and 16659099 to J.F.), the Takeda Science
Foundation, the Ono Medical Research Foundation, and the Novartis Founda-
tion (to J.F.).

Tu-P7:242 CARVEDILOL ATTENUATES TNF-ALPHA-INDUCED
EXPRESSION OF MATRIX METALLOPROTEINASES
IN HUMAN AORTIC SMOOTH MUSCLE CELLS

T.C. Wu1,2,3, Y.H. Chen2, H.B. Leu1,2, S.J. Lin1,2,3, J.W. Chen1,3 . 1Division
of Cardiology, Taipei Veterans General Hospital, Taipei, Taiwan; 2Institute of
Clinical Medicine, National Yang-Ming University, Taipei, Taiwan;
3Cardiovascular Research Center, National Yang-Ming University, Taipei,
Taiwan

Objective: Matrix metalloproteinases (MMPs) are major group of enzymes
that regulate cell-matrix composition. Some evidences show that MMPs play
a crucial role in plaque stability in atherosclerosis and restenosis. Carvedilol
with potent antioxidant property is currently used for treatment of hyperten-
sion or symptomatic heart failure. In the study, we examined the inhibitory
effects of carvedilol against MMP-2 and MMP-9 expression and activity in
human aortic smooth muscle cells (HASMCs).

Methods: The HASMCs were plated on 10-mm dishes and switched to
serum-free medium over night and then pretreated with 5 microM carvedilol
or probucol (a lipid-lowering agent with antioxidant property as a control) for
18 hours before stimulated with 20 ng/ml TNF-alpha for 24 hours. Control
cells were received only from the serum-free medium without TNF-alpha. The
amount of secreted proteins and enzymatic activities of MMP-2 and MMP-9
in the conditioned media were collected and analyzed by western blot analysis
and gelatin zymography assay, respectively.

Results: Compared to control, the expression and activities of MMP-2 and
MMP-9 significantly increased in the TNF-alpha-stimulated smooth muscle
cells. Pretreatment with carvedilol and probucol significantly downregulated
the MMP-2 and MMP-9 expression and activities.

Conclusions: Carvedilol significantly inhibits TNF-alpha-induced expres-
sion and activities of MMPs in HASMCs. Our results demonstrate that
carvedilol may play a critical role in regulating the expression of MMPs.
Funding: This work was supported by grants from National Science Council,
R.O.C.

Tu-P7:243 THE STRUCTURAL PHENOTYPE OF THE VESSEL
WALL: IMPACT OF THE
GM-CSF/IL3/IL5-RECEPTOR SYSTEM

G. Weissen-Plenz1,2,3, H. Eschert1, J.R. Sindermann2,3 , A. Rokusujew1,
A. Loeher1, A. Hoffmeier1, G. Breithardt2,3 , H.H. Scheld1. 1Thoracic and
Cardiovascular Surgery, University Hospital Muenster, Muenster, Germany;
2Cardiology and Angiology, University Hospital Muenster, Muenster,
Germany; 3Leibniz Institute for Arteriosclerosis Research, University
Hospital Muenster, Muenster, Germany

GM-CSF (GM) modulates the expression of elastin and collagens. Irregu-
larities in the level of GM result into substantial alterations of arterial wall
structure, i.e. production and itegrity of elastic lamellae and collagenous
matrix. Since matrix compostion is vessel type specific, we hypothesized that
GM may be a candidate for the regulation of the structural phenotype of
vessels and thus may be differentially expressed in arteries and veins.

Samples of the a. mammaria, a. radialis and saphenous vein were col-
lected in the operation theatre (N=8 each). Aortic samples were recruited
from patients undergoing ACB-surgery (N=10). RNA analyses and immuno-
histochemistry was performed. Expression of GM and its receptor subunits
(GMaR1, GMaR2, GMRb), IL-receptors (IL3Ra, IL5Ra), collagen type VIII
(CVIII) and tropoelastin (TE) were estabished by RT-PCR.

Marked differences existed between different types of arteries and veins.
The aortic expression pattern differed from all other vessels investigated,
showing lowest expression of GMRb, ILR3a and IL5Ra. In the vein GMRb
and IL3a1 were highest. GMRa1 and GM were comparable in all vessels. Most
similar patterns were found in radialis and vein. Expression of GMRb and
IL3Ra negatively correlated with TE and CVIII (p<0.05) and both correlated
positively with each other (p<0.01). In arteries IL5Ra negatively correlated
with CVIII (p<0.01).

Out studies show that the expression of the GM-CSF system is vessel type
specific. Our data suggest vessel type specific expression of elastin and CVIII
is regulated through the GM-CSF/IL3/IL5 receptor subunits.

Tu-P7:244 LIPOPOLYSACCHARIDE ENHANCES MATRIX
METALLOPROTEINASE-9 ACTIVITY IN HUMAN
CORONARY ARTERY SMOOTH MUSCLE CELL(CAS)

K. Tanimura, M. Kawahara, Y. Nakajima, F. Okajima, A. Asai, S. Oikawa.
Nippon Medical School, Tokyo, Japan

Objective: Atherosclerosis associates with inflammation. Lipopolysaccharide
(LPS) is the components of gram negative bacteria and inflammation source.
In development of atherosclerosis, matrix metalloproteinases (MMP) degrade
extracellular matrix and smooth muscle cells (SMC) migrate into the suben-
dothelial space from the media. MMP-9 is upregulated in atherosclerotic
plaque. MMP-9 expression is regulated by different signal patheways in
different cell types. We investigated the effect of LPS on MMP-9 activity of
human coronary SMC (CAS).

Method: We used CAS (passage 7-9) purchased from Dainipponseiyaku.
CAS were plated at the density of 3x10 5/well into 6-well plates and followed
with the starvation for 24h and treated with control (0.1% BSA) and LPS (10,
100, and 1.000ng/ml) for 24h and 48h. MMP-9 activity of the culture media
was measured by gelatin zymopraphy. Gelatinolytic activity was quantified
by densitometry with image J analysis software system and calculated as the
relative activity compared to the control.

Result: MMP-9 activity was not detected in the media more than 8
passages. Therefore we used CAS until 7 passages. The relative activities of
MMP-9 were increased by 24h culture with LPS to 1.07±0.02, 1.11±0.04,
and 1.08±0.04, respectively (n=3). The activities (1.02±0.04, 1.04±0.03, and
1.08±0.05, respectively) were also increased by 48h culture with LPS. (n=3)

Conclusion: LPS incresed MMP-9 activity of CAS dose-depandently.
This is the first report about the effect of LPS on MMP-9 activity of CAS.

Tu-P7:245 SERUM MATRIX METALLOPROTEINASE-2 AND
INCREASED OXIDATIVE STRESS ARE ASSOCIATED
WITH CAROTID ATHEROSCLEROSIS IN
HEMODIALYZED PATIENTS

D. Pawlak1, K. Pawlak2, M. Mysliwiec1. 1Department of
Pharmacodynamics, Medical University, Bialystok, Poland; 2Department of
Nephrology, Medical University, Bialystok, Poland

Objective: Matrix metalloproteinases (MMPs)/their inhibitors (TIMPs) sys-
tem and elevated oxidative stress (SOX) have been implicated as important

XIV International Symposium on Atherosclerosis, Rome, Italy, June 18–22, 2006



Tuesday, June 20, 2006: Poster Session
P7 Basic science (1st part) 239

T
U

E
S

D
A

Y

factors in atherosclerosis and vascular remodeling. The aim of the present
study was to investigate whether MMPs/TIMPs system is associated with
SOX in hemodialysis (HD) patients.

Methods: We compared serum pre-dialysis levels of metallopro-
teinases/their inhibitors system, markers of SOX, inflammation and atheroscle-
rosis in HD patients with and without cardiovascular disease (CVD) to those
of controls.

Results: Cu/Zn superoxide dismutase (Cu/Zn SOD) were elevated, whereas
total lipid peroxide levels were similar in HD patients as compared to controls.
The autoantibodies against oxidized LDL (OxLDL-Ab) levels were increased
only in patients with CVD. Intima media thickness (IMT) in both CVD as
well as without CVD subgroup significantly exceeded those in the controls.
Serum pre-HD values of MMP-2, TIMP-1 and TIMP-2, were significantly
increased in HD patients, especially those with CVD, and were associated
with those of Cu/Zn SOD, IMT and CVD prevalence. Multiple regression
analysis showed that MMP-2, Cu/Zn SOD levels and age independently and
significantly predicted elevated IMT in maintenance HD patients.

Conclusions: Our results suggest a probable association between SOX and
the MMPs/TIMPs system in HD patients, which could represent one of the
mechanisms involved in the progression of atherosclerosis in this population.
Funding: This study was supported by a grand no. 3-54722 from the Medical
University, Bialystok, Poland.

Tu-P7:246 PROTECTIVE ROLE OF HSP27 IN
ATHEROSCLEROSIS

J.L. Martin-Ventura 1, V. Nicolas1, X. Houard1, L.M. Blanco-Colio2 ,
A. Leclercq1 , J. Egido2, R. Vranckx1, J.B. Michel1, O. Meilhac1 . 1Unit 698
Inserm, Paris, France; 2Fundacion Jimenez Diaz - UAM, Madrid, Spain

Background: The extracellular matrix plays a key role in atherosclerotic
plaque stabililty, and its degradation by proteases, such as plasmin, could
render it vulnerable to rupture. Heat shock protein 27 (HSP27) is expressed
by human atherosclerotic plaques, although its potential role remains to be
defined.

Methods and Results: HSP27 was overexpressed, phosphorylated, aggre-
gated and relocalized after incubation of human vascular smooth muscle cells
(VSMCs) with plasmin (Western-blot). Plasmin induced apoptosis of human
VSMCs in vitro (DNA fragmentation kit) and ex-vivo (Apostain and TUNEL
of mammary arteries incubated 24h with plasmin). Since HSP27 is known
to be anti-apoptotic, we studied whether HSP27 could modulate this process.
HSP27 protein levels were abolished by transfection of VSMC with siRNA
directed against HSP27 mRNA relative to control cells. Interestingly, plasmin-
induced VSMC apoptosis was significantly higher in siRNA-HSP27-treated
VSMCs. We observed that active plasmin is present in culprit atherosclerotic
plaques (the hydrolysis of a synthetic substrate monitored by spectrofluorom-
etry). Moreover, plasmin(ogen) and active caspase-3 were mainly localized in
the core and shoulder of human atherosclerotic plaques, whereas HSP27 was
expressed by VSMCs of the cap and media areas (immunohistochemistry).
Finally, we found a negative correlation between active caspase-3 and HSP27
expression in atherosclerotic plaques.

Conclusions: HSP27 downregulation decreases VSMC resistance to
proteolytic-induced apoptosis suggesting that HSP27 might play a pivotal
role in the prevention of plaque instability and rupture.

Tu-P7:247 ANGIOTENSIN-CONVERTING ENZYME INHIBITION
REDUCES THE ACTIVITY OF MMP WHILE
ANGIOTENSIN II RECEPTOR BLOCKADE INHIBITS
THE MMP EXPRESSION AND ACTIVITY

H. Kurata1, N. Machida2 , C. Yanagisawa2 , Y. Kishimoto2, M. Hasegawa2,
T. Kido2, H. Uto2, K. Utsunomiya1, N. Tajima1, K. Kond2. 1Division of
Diabetes, Metabolism and Endocrinology, Department of Internal Medicine,
Jikei University School of Medicine, Tokyo, Japan; 2Institute of
Environmental Science for Human Life, Ochanomizu University, Tokyo, Japan

Background: Acute coronary syndrome is commonly caused by atheroscle-
rotic plaque rupture following excessive degradation of collagen fibers in the
atherosclerotic lesion. Matrix metalloproteinases (MMPs) are thought to be
involved in the growth, destabilization, and eventual rupture of atherosclerotic
lesions. In this study, we determined the effects of ACE-I and Angiotensin
II Type 1(AT-1) receptor blocker on both the 92-kDa gelatinase B (MMP-9)
secretion and activity.

Methods: We evaluated the effects of Temocapril hydrochloride (ACE-I)
and Olmesartan Medoxomil (AT-1 receptor blocker) on the MMP-9 pro-

tein secretion and activity with Human monocytic cell (THP-1) derived
macrophages. THP-1 macrophages were treated with either Temocapril or
Olmesartan for 4 h, and the secreted MMP-9 protein activity was quantified
by gelatin zymography. The expression of MMP-9 protein was then quantified
by Western blotting.

Results: The enzymatic activity of MMP-9 was significantly decreased
after the administration of Temocapril (p<0.01) and Olmesartan (p<0.01). In
addition, the MMP-9 expression was significantly decreased by the adminis-
tration of Olmesartan (p<0.01) but it was not effected by Temocapril.

Conclusion: The MMP-9 activity was inhibited by Temocapril hydrochlo-
ride and Olmesartan. However the MMP-9 expression in THP-1 macrophages
was inhibited by Olmesartan. These results show that Temocapril hydrochlo-
ride and Olmesartan Medoxomil therefore appear to prevent the destabilization
of arteriosclerotic plaque through the inhibition of the MMP-9 activity.

Tu-P7:248 EFFECTS OF ENDOTHELIN-1 ON MATRIX
METALLOPROTEINASE SECRETION IN HUMAN
VASCULAR SMOOTH MUSCLE CELLS

O. Korzh, S. Krasnokutskiy, G. Kotchuev. Kharkov Medical Academy of
Postgraduate Education, Kharkov, Ukraine

Objective: Matrix metalloproteinases (MMP) are thought to participate in
plaque destabilization through degradation of extracellular matrix. The aim
of this study was to investigate influence of endothelin-1 (ET-1) on MMP
in human vascular smooth muscle cells (SMC). Methods and Results: ET-1
induced expression of MMP-1, -3, and -9, but not of MMP-2 in SMC. The
expression of MMP-1, a key enzyme for collagen degradation, was studied
in detail. SMC stimulated with ET-1 concentration-dependently released en-
zymatically active MMP-1. The ET-1 receptor antagonist bosentan blocked
ET-1-induced MMP-1 release. Inhibition experiments with actinomycin D
suggest ET-1-induced MMP-1 mRNA regulation at the transcriptional level.
Decoy oligodeoxynucleotides against nuclear factor-kappaB and activator
protein 1 inhibited MMP-1 secretion, demonstrating participation of these
transcription factors in MMP-1 transcription. Stimulation of MMP-1 by ET-1
depended on cyclooxygenase 2. The antioxidants pyrrolidine dithiocarbamate
and N-acetylcysteine, the flavin protein inhibitor diphenylene iodonium, and
the NADP(H) oxidase inhibitor apocynin blocked MMP-1 release, suggesting
a redox-sensitive mechanism involving NADP(H) oxidase. The reactive oxy-
gen species (ROS) donor 2,3-dimethoxy-1,4-naphthoquinone induced MMP-1
secretion and enhanced ET-1-stimulated MMP-1 expression.

Conclusions: These findings indicate that ROS may increase their own
production by activation of NADP(H) oxidase. The capability of ET-1 to
induce functionally active MMP in human SMC may contribute to the altered
plaque composition seen in complicated stages of atherosclerosis.

Tu-P7:249 HYPOXIA DECREASES SYNDECAN CORE PROTEIN
AND HEPARAN SULFATE BIOSYNTHESIS IN HUMAN
MACROPHAGES -POSSIBLE CONSEQUENCES FOR
MACROPHAGE MOTILITY?

A. Ingemansson1, G. Östergren-Lundén1 , G. Camejo1,2 ,
P. Stillemark-Billton1 , G. Bondjers1. 1Wallenberg Laboratory, Gothenburg
University, Gothenburg, Sweden; 2AstraZeneca, Mölndal, Sweden

Macrophages and lipid filled foam cells are prominent in hypoxic areas of
atherosclerotic lesions, where O2 tension is less than 10 mm Hg (<1% O2).
Macrophages synthesise proteoglycans (PGs) that modulate the function of
lipoproteins, cytokines, and growth factors. However, it is not known whether
hypoxia affects the biosynthesis and structure of PGs in these cells.

Objective: We studied the effect of hypoxia on cell- bound PGs in human
monocyte derived macrophages and the association of the possible changes
with alterations of cell motility.

Methods: Cells were incubated at 0.5% versus 21% oxygen and mRNA
expression of PG core proteins and key enzymes, involved in the heparan
sulfate (HS) glycosaminoglycan (GAG) biosynthesis, were measured. GAG
composition and protein concentrations were also studied and cell motility
was evaluated.

Results: We found that mRNA expression of syndecan-1 and -4 core
proteins was down-regulated at hypoxia but the expression of glypican and
syndecan-2 was not significantly affected. After 24 hours of hypoxia, protein
levels of syndecan-1 were lower compared to levels found at 21% O2. The
HS content as well as the mRNA levels of the enzymes were also decreased
by hypoxia. Results indicate an increased general motility of macrophages
exposed to hypoxia compared to 21% O2.
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Conclusion: Hypoxia decreased the biosynthesis of cell associated HSPGs
in macrophages. These changes may contribute to motility alterations leading
to accumulation and clustering of macrophages in atherosclerotic lesions.
Funding: ALF grants of Sahlgrenska University Hospital, the Heart and Lung
Foundation, and AstraZeneca.

Tu-P7:251 PLASMA MARKERS OF FIBROSIS LEVELS IN
HYPERTENSION IN COMBINATION WITH
ISCHEMIC HEART DISEASE

A. Belovol, O. Kovalyova, E. Kolosov. State Medical University, Kharkov,
Ukraine

Objective: We aimed to estimate the involvement of proform of matrix
metallopro-teinase-1 (proMMP-1) and tissue inhibitor of metalloproteinases-
1 (TIMP-1) in left ventricular (LV) remodeling in hypertension (HT) in
combination with ischemic heart disease (IHD).

Methods: 69 patients (pts) with HT in combination with IHD and 20 nor-
motensive (NT) persons were examined. All pts were divided into 4 groups:
normal geometry (NG), LV concentric remodeling (CR), LV concentric hyper-
trophy (CH) and LV ec-centric hypertrophy (EH). Plasma proMMP-1 (TBS,
United Kingdom) and TIMP-1 (BioSource International, Belgium) levels were
determined with ELISA.

Results: The plasma proMMP-1 level was higher in pts with HT with IHD
than in NT persons (3,87±2,25 ng/ml versus 1,38±0,82 ng/ml, p<0,001).
A direct correlation was found between plasma proMMP-1 level and LVMI
(r=0,67, p<0,001), LV end dia-stolic-diameter index (r=0,66, p<0,001).
Plasma TIMP-1 concentration was higher in pts with HT in combination
with IHD than in NT persons (409,23+4,13 ng/ml versus 368,55+7,43 ng/ml,
p<0,05). TIMP-1 level correlated with LVMI (r=0,38, p<0,05).

Conclusions: Change of proMMP-1 level is compensatory mechanism
in response to alteration of LV mass, size and myocardial structure. The
excessive proMMP-1 production correlates with progressive increase of LVMI
mainly relevant to LV chamber dimensions and less with degree LV wall
thickness in patients with HT in combination with IHD. The high TIMP-1
level promotes increase of LVMI at the expense of collagen accumulation in
myocardial extracellular matrix as a result of lowering activity of MMP-1.

Tu-P7:252 GROUP IVA PHOSPHOLIPASE A2-MEDIATED
PRODUCTION OF FIBRONECTIN BY OXIDIZED LDL
IN MESANGIAL CELLS

S. Akiba, Y. Mukaida, K. Hane, M. Oka, T. Sato. Kyoto Pharmaceutical
University, Kyoto, Japan

Objective: The development and progression of glomerular diseases in-
cluding glomerulosclerosis and diabetic nephropathy are associated with the
accumulation of extracellular matrix proteins (ECM) and the deposition of
atherogenic lipoproteins such as low-density lipoprotein (LDL) and oxidized
LDL (oxLDL) within the mesangium. The atherogenic lipoproteins are shown
to stimulate the production of fibronectin and collagen, components of ECM,
in mesangial cells. To clarify the mechanisms underlying the oxLDL-induced
production of ECM, we examined the possible involvement of group IVA
phospholipase A2 (PLA2) using human mesangial cells and group IVA
PLA2-deficient mouse mesangial cells.

Results: oxLDL accelerated the production of fibronectin and collagen
(type IV) 6 h and 24 h after the stimulation, respectively. Under the conditions,
oxLDL induced the release of arachidonic acid 3 h after the stimulation.
Methyl arachidonyl fluorophosphonate (MAFP), an inhibitor of group IVA
PLA2, markedly suppressed the oxLDL-induced production of fibronectin as
well as the release of arachidonic acid, while it had no effect on the production
of collagen. The inhibitory effect of MAFP on the production of fibronectin
was reversed by adding arachidonic acid. Furthermore, in group IVA PLA2-
deficient mouse mesangial cells, the production of fibronectin induced by
oxLDL was weak as compared with that in wild-type cells. However, the
production by oxLDL of collagen was not affected in the deficient cells.

Conclusion: These findings suggest that group IVA PLA2 is involved in
the production of fibronectin in oxLDL-stimulated mesangial cells.

Tu-P7:253 SUBSTRATE-DEPENDENT REGULATION OF
INFLAMMATORY

S. Filippov, M. Chambers, R. Homan. Esperion Therapeutics, Division of
Pfizer Global Research and Development Ann Arbor, Michigan, USA

In vulnerable atherosclerotic lesions, the dissolution of extracellular matrix
scaffolds is associated with the local accumulation of macrophages that
express heightened levels of a diverse mix of pro-inflammatory cytokines
and matrix-degrading enzymes. The regulation of monocyte differentiation
by the nature and physical characteristics of the underlying substratum was
examined in primary human monocytes that were adhered to either type I
collagen or an uncoated plastic surface (representing physiological versus
modified matrices, respectively). The protein expression profiles following
monocyte to macrophage differentiation were assessed by antibody arrays.
In addition to their very distinct shape and morphological appearance, mac-
rophages differentiated on plastic expressed considerably higher levels of
pro-inflammatory cytokines. Several of these, including IL-6, IL-8, MCP-1,
MIP-1b, TNF-a and eotaxin-2, are associated with lesion vulnerability in vivo.
The macrophages exposed to the rigid surface of uncoated plastic consistently
displayed marked upregulation of neutrophil collagenase (MMP-8), along
with its most potent physiological activator stromelysin 2 (MMP-10). Interest-
ingly, the expression of other secreted members of matrix metalloproteinase
family, MMP-1, MMP-2, MMP-3 and MMP-13, remained scarcely detectable
under both culture conditions. Thus, adhesive interactions with the substratum
direct human monocyte-macrophage differentiation and regulate macrophage
tissue-destructive potential via expression of pro-inflammatory cytokines and
the MMP-8/MMP-10 axis.

Tu-P7:254 MATRIX METALLOPROTEINASES AND TISSUE
INHIBITOR METALLOPROTEINASES IN
HYPERTENSIVE PATIENTS BEFORE AND AFTER
ANTIHYPERTENSIVE THERAPY

G. Derosa1, S. Salvadeo1, A. D’Angelo1, C. Tinelli2 , A.F.G. Cicero3,
L. Ciccarelli1 , M.N. Piccinni1 , F. Pricolo1, A. Gravina1, R. Fogari1 .
1Department of Internal Medicine and Therapeutics, University of Pavia,
Pavia, Italy; 2Biometric Unit, IRCCS Policlinico San Matteo, Pavia, Italy;
3Department of Clinical Medicine and Applied Biotechnology, University of
Bologna, Bologna, Italy

Aim: To test the hypothesis that MMP-2, MMP-9 and TIMP-1 are altered
in hypertension reflecting alterations in ECM turnover and to assess whether
chronic antihypertensive treatment with doxazosin would normalize these
alterations.

Materials and Methods: We enrolled 44 hypertensive patients before
and after 4 months treatment with doxazosin. We measured fasting plasma
glucose (FPG), fasting plasma insulin (FPI), homeostasis model assessment
index (HOMA index), systolic blood pressure (SBP), diastolic blood pressure
(DBP), total cholesterol (TC), low density lipoprotein-cholesterol (LDL-C),
high density lipoprotein-cholesterol (HDL-C), triglycerides (Tg), plasminogen
activator inhibitor-1 (PAI-1), homocysteine (Hct) fibrinogen (Fg), C-reactive
protein (hs-CRP), and plasma levels and activities of MMP-2, MMP-9 and
TIMP-1.

Results: Significant FPI value decrease was observed in treated hyper-
tensive group. SBP and DBP decrease was obtained in treated hypertensive
group. Significant hs-CRP value was decreased in treated hypertensive pa-
tients. MMP-2 and MMP-9 levels and activity, and TIMP-1 were significantly
lower in treated hypertensive group.

Conclusions: Plasma levels and activities of MMP-2, MMP-9, and TIMP-
1 are decreased in treated hypertensive patients compared to values before
treatment.

Tu-P7:255 MATRIX METALLOPROTEINASES AND TISSUE
INHIBITOR METALLOPROTEINASES IN
HYPERTENSIVE PATIENTS

G. Derosa1, A. D’Angelo1, C. Tinelli2 , L. Ciccarelli1 , M. Piccinni1 ,
F. Pricolo1, S. Salvadeo1, M. Ghelfi1, I. Ferrari1 , A. Cicero3. 1Department of
Internal Medicine and Therapeutics, University of Pavia, Pavia, Italy;
2Biometric Unit, IRCCS Policlinico San Matteo, Pavia, Italy; 3Department of
Clinical Medicine and Applied Biotechnology, University of Bologna,
Bologna, Italy

Aim: We hypothesized that MMP-2, MMP-9 and TIMP-1 would be abnormal
in hypertension reflecting alterations in ECM turnover. To test this hypothesis,
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we measured the plasma levels and activities of MMP-2, MMP-9, and TIMP-1,
in hypertensive and normotensive subjects.

Materials and Methods: We enrolled 44 hypertensive patients and 44
controls. We measured fasting plasma glucose (FPG), fasting plasma insulin
(FPI), homeostasis model assessment index (HOMA index), systolic blood
pressure (SBP), diastolic blood pressure (DBP), total cholesterol (TC), low
density lipoprotein-cholesterol (LDL-C), high density lipoprotein-cholesterol
(HDL-C), triglycerides (Tg), plasminogen activator inhibitor-1 (PAI-1), ho-
mocysteine (Hct) fibrinogen (Fg), C-reactive protein (hs-CRP), and plasma
levels and activities of MMP-2, MMP-9 and TIMP-1.

Results: SBP and DBP improvement was obtained in hypertensive group.
Significant PAI-1 increase was present in hypertensive group. MMP-2 levels
and activity were significantly higher in hypertensive group. Significant im-
provement was also observed for MMP-9 level and activity and for TIMP-1 in
hypertensive patients.

Conclusions: Plasma levels and activities of MMP-2, MMP-9, and TIMP-
1 are increased in hypertensive patients which may reflect abnormal ECM
metabolism.

Tu-P7:256 MATRIX METALLOPROTEINASE 9 EXPRESSION IN
HUMAN MONOMAC 6 CELLS. EFFECTS OF
ARACHIDONIC ACID AND N-3 FATTY ACIDS

T. Solakivi 1, O. Jaakkola2 , S. Kärkkäinen2 , T. Kunnas1, S.T. Nikkari1 .
1Medical Biochemistry, University of Tampere, Tampere, Finland; 2Institute
of Medical Technology, University of Tampere, Tampere, Finland

Objectives: Monocytes and macrophages play a central role in inflamma-
tion through their production of matrix metalloproteinases. Long chain n-3
polyunsaturated fatty acids have anti-inflammatory functions in contrast to
the properties of n-6 series fatty acids. We compared the effect of arachi-
donic acid (AA, 20:4n-6) with those of eicosapentaenoic acid (EPA, 20:5n-3)
and docosapentaenoic acid (DPA, 22:5n-3) on the production of matrix
metalloproteinase 9 (MMP-9) in vitro.

Methods: Human monocytic MonoMac 6 cells were incubated in the
presence of EPA, DPA or AA (1 and 10 uM) for 24 h with or without
stimulation with phorbol myristate acetate (PMA). The culture medium was
analysed for MMP-9 activity using gelatin zymography. The expression level
of MMP-9 mRNA was examined by real-time polymerase chain reaction.
Elongation factor 2 was used as a reference gene.

Results: AA increased the secretion of MMP-9 to the medium dose-
dependently; EPA and DPA had no effect. The presence of increasing con-
centrations of EPA and DPA did not inhibit the secretion of MMP-9. MMP-9
mRNA expression was increased 6 to 8 fold when stimulated by 10 uM AA
but it was only slightly up-regulated in the presence of n-3 fatty acids and
1 uM AA. PMA treatment stimulated both MMP-9 expression and secretion.
The secretion of MMP-9 from AA and PMA stimulated cells was inhibited c.
50% by 10 uM LY 294002, an inhibitor of phosphatidylinositol-3-kinase.

Conclusions: Arachidonate up-regulates MMP-9 production by macro-
phages. The results indicate that this effect may be partly mediated by the
phosphatidylinositol-3-kinase signalling system.

Tu-P7:257 THE EFFECT OF LEMON FLAVONOIDS ON MATRIX
METALLOPROTEINASE

N. Machida 1, H. Kurata2, C. Yanagisawa1 , Y. Kishimoto1, M. Hasegawa1,
E. Yoshioka1, M. Tani1, T. Kido1, H. Uto1, K. Kondo1. 1Ochanomizu
University, Bunkyo-Ku Tokyo, Japan; 2Jikei University School of Medicine,
Minato-Ku Tokyo, Japan

Background: Acute coronary syndrome (ACS) is commonly caused by
atherosclerotic plaque rupture following excessive degradation of collagen
fibers in the atherosclerotic lesion. Matrix metalloproteinases (MMPs) are
thought to be involved in the growth, destabilization, and eventual rupture of
atherosclerotic lesions. Recent studies reported that some flavonoids inhibited
the secretion and activities of MMPs. In this study, we evaluated the effects
of the major components of lemon flavonoids (eriocitrin, hesperidin) and two
aglycons (eriodictyol, hesperetin) on the MMP-9 activity using human THP-1
macrophages.

Methods: THP-1 macrophages were treated with eriocitrin, eriodictyol,
hesperidin or hesperetin for 2 hours, and then the secreted MMP-9 protein
activity was measured by gelatin zymography.

Results: 400 micro M of eriocitrin significantly reduced the enzymatic
activity of MMP-9, but 100 micro M and 200 micro M eriocitrin did not.
Eriodictyol which is an aglycon of eriocitrin significantly decreased the

MMP-9 activity, while hesperidin and hesperetin did not have any effect on
the MMP-9 activity.

Conclusion: Eriocitrin and eriodictyol inhibited the gelatinolytic activity
of MMP-9, and the most potent inhibitor of this activity, as measured by
gelatin zymography, was eriodictyol. These results show that eriocitrin, which
is a major component of lemon flavonoid, and eriodictyol could therefore
prevent the destabilization of arteriosclerotic plaque through the inhibition of
the MMP-9 activity.

Tu-P7:258 INHIBITION OF FOCAL ADHESION KINASE
SIGNALING REDUCES THE DEPTH OF MATRIX
INVASION BY VASCULAR SMOOTH MUSCLE CELLS
IN A NOVEL 3-D CO-CULTURE ASSAY

L.P. Brewster1, E.M. Brey2,3, M. Liwanag2,4 , E.S. Szotek5, A.M. Samarel5,
H.P. Greisler1,2 . 1Loyola University Medical Center, Departments of Surgery,
Cell Biology, Neurobiology, and Anatomy (Cbna), Maywood, USA; 2Edward
J. Hines, Jr. VA Hospital, Research Services, Hines, USA; 3Illinois Institute of
Technology; Research Services & Dept. of Biomedical Engineering, Chicago,
USA; 4Millikan University, Biology Department, Decatur, USA; 5Loyola
University Medical Center, Cardivascular Institute, Maywood, USA

Objectives: 1) To develop a 3-D fibrin glue matrix co-culture model of
vascular smooth muscle cell (VSMC) invasion, migration, and proliferation in
the presence of sparse endothelial cells (EC); and 2) to determine if VSMC
invasion in this model can be limited by disrupting focal adhesion kinase
(FAK) signaling via FAK-Related Non-Kinase (FRNK) overexpression.

Methods: A 3-D model was developed by suspending 20,000 VSMC and
EC (3:1 ratio) into a pellet, which was embedded in fibrin glue and placed in
growth media. Digital images captured length of invasion, expressed as mean
length ± standard deviation. FAK signaling was inhibited by infecting VSMCs
with an adenovirus (Adv) expressing GFP-tagged-FRNK (GFP-FRNK) prior
to cell suspension. Adv-GFP was used to control for nonspecific effects of
infection. Western blot analysis determined FAK expression and autophos-
phorylation, and confocal microscopy was utilized to localize GFP-FRNK
intracellularly.

Results: VSMC invasion in the 3-dimensional assay was significantly
decreased in the GFP-FRNK treatment group compared to the GFP-infected
control group at 1 and 2 weeks [33μ±147μ vs. 106μ±222μ (P <.0001);
190μ±280μ vs. 284μ±354μ (P <.001)]. Molecularly, GFP-FRNK infec-
tion abrogated FAK autophosphorylation (pFAK397) without affecting FAK
expression by displacing FAK from its focal adhesion complexes.

Conclusion: GFP-FRNK overexpression inhibits endogenous FAK signal-
ing and limits VSMC invasion in a fibrin glue matrix. The disruption of FAK
signaling may be a novel therapeutic target for the prevention of the VSMC
component of IH and warrants further study.
Funding: NIH

Tu-P7:259 NEUROHORMONAL ACTIVATION IS ASSOCIATED
WITH INCREASED LEVELS OF PLASMA MMP-2 IN
HUMAN HEART FAILURE

C. Banfi1,2, V. Cavalca1,2 , F. Veglia1, M. Brioschi1, S. Barcella2 ,
L. Mussoni2, P. Biglioli1 , P. Agostoni1, E. Tremoli1,2. 1Monzino Cardiologic
Center, Milan, Italy; 2Department of Pharmacological Sciences, University of
Milan, Milan, Italy

Objective: Development of heart failure depends on systemic and molecular
abnormalities among which the activation of neurohormonal systems and
increase of matrix metalloproteinases (MMPs). This study assessed the rela-
tionship between catecholamines and active MMPs in vivo in patients with
severe congestive heart failure (CHF) and in vitro in human cardiac fibroblasts.

Methods: 40 patients with CHF due to dilated cardiomyopathy, either idio-
pathic (n=20) or secondary to ischemic heart disease (n=20), were compared
with 20 healthy subjects.

Results: Plasma MMP-2 and MMP-9 activity, but not TIMP-2, were
significantly higher in patients than in controls (median MMP-2, 270 vs.
214 ng/mL, p=0.006; MMP-9 16.3 vs. 8.7 ng/mL, p<0.0001). Similarly,
noradrenaline, but not adrenaline, was significantly higher in patients (no-
radrenaline 645 vs. 157 pg/mL, p<0.0001; adrenaline 86.0 vs. 72.6 pg/mL,
p=0.68). No difference in any parameters was observed between patient
groups. The within-group correlation between MMP-2 and noradrenaline was
significant (r=0.33, p=0.01); indeed, noradrenaline appears to be a predictor
of MMP-2. Moreover, this catecholamine increased MMP-2 in human cardiac
fibroblasts.
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Conclusions: the positive correlation between noradrenaline and MMP-2
in severe CHF patients together with the in vitro induction of MMP-2 by this
catecholamine, suggests a potential biochemical link between noradrenaline
and MMP-2.

Tu-P7:260 GINKGO BILOBA EXTRACT INHIBITS IN VITRO
AND IN VIVO EXPRESSIONS AND ACTIVITIES OF
MATRIX METALLOPROTEINASE-2 AND -9

C.R. Tsao1, J.W. Chen2,3,4 , S.J. Lin2,3,4, W.L. Lee1,4, Y.H. Chen2,3 ,
C.T. Ting1,4, F.Y. Lin2,5. 1Cardiovascular Center, Taichung Veterans General
Hospital, Taichung, Taiwan; 2Division of Cardiology, Department of
Medicine, Taipei Veterans General Hospital, Taipei, Taiwan; 3Institute of
Clinical Medicine and Cardiovascular Research Center, National Yang-Ming
University, Taipei, Taiwan; 4Department of Medicine, School of Medicine,
National Yang Ming University, Taipei, Taiwan; 5Graduate Institute of
Medical Science, National Defense Medical Center, Taipei, Taiwan

Objectives: Matrix metalloproteinase(MMP)-2 and MMP-9 have been found
to be closely associated with atherosclerosis and intimal hyperplasia after vas-
cular injury. However, effects of Ginkgo biloba extract (GBE), an antioxidative
herbal medicine, on MMPs expressions and activities are not known.

Methods and Results: In vitro, treatment of human aortic smooth muscle
cells (HASMCs) with GBE (10-200 ug/mL,18 hrs) resulted in dose-dependent
inhibition of TNF-alpha-stimulated MMP-2 and -9 protein levels and en-
zymatic activities by Western blot and gelatin zymography, respectively.
RT-PCR revealed mRNAs of MMP-2 and -9 were down-regulated by GBE.
Using N-acetylcysteine (10 mM,18 hrs) as positive control also reduced
expressions of MMP-2 and -9 to similar extent. Electrophoretic mobility shift
assay showed that both GBE and NAC inhibited activation of 2 transcription
factors, NF-kappa-B and AP-1. Phosphorylation of ERK1/2 and JNK but not
p-38 MAPK, were also inhibited by GBE with a parallel inhibition of MMP-2
and-9 by treatment of ERK1/2 and JNK inhibitor. Activities of tissue inhibitor
of metalloproteinase (TIMP)-1 and -2 by ELISA showed no difference either
by TNF or GBE. In vivo, GBE reduced intimal/medial ratio in the abdominal
aortas(AA) of NZW rabbits 6 weeks after balloon denudation compared to the
denudation-only group. In the denuded AA, decreased expression of MMP-2
and -9 correlated with the lessened neointima formation.

Conclusions: This study showed GBE could inhibit activities of MMP-2
and -9, and may extend its indication in the treatment of atherosclerosis and
prevention of restenosis after angioplasty.

Tu-P7:261 INFLAMMATION DEPENDANT UPREGULATION OF
MATRIX METALLOPROTEINASES IN
MONOCYTE-MACROPHAGES

P.R. Sudhakaran, A. Radhika, K. Saja. Department of
Biochemistry,University of Kerala,Trivandrum, Kerala, India

Matrix metalloproteinases contribute to physical disruption of atherosclerotic
plaque as well as play a critical role in reducing the accumulation of matrix
components.Blood-borne monocyte-derived macrophages of the vessel wall
are one of the principal sources of these enzymes in arterial lesions.Our studies
showed that monocyte -macrophage differentiation in the vessel wall and the
production of MMPs are influenced by the nature of the extracellular matrix
proteins and their modifications such as nonenzymatic glycation and oxidation
which are risk factors of atherosclerosis.Regulation of the production of MMPs
by monocute-macrophages was studied further by using isolated PBMN cells.
Zymography and ELISA showed that in vitro activation or inflammation
induced in vivo activation or exposure to inflammatory markers such as CRP
caused upregulation of MMP 9.RT-PCR analysis and use of inhibitors of
downstream signalling showed that upregulation of MMP9 involved NFkB
activation and substances such as curcumin that inhibit NFkB reduced MMP9
production. These results suggest transcription factors as potential targets for
naturally occuring antiinflammatory and antiatherogenic agents
Funding: Financial assistance from UGC (PRS), CSIR(KS) and ICMR(AR)
is gratefully acknowledged.

Tu-P7:262 INHIBITED COLLAGEN MATURATION, BUT ONLY
MODEST PROTEOLYTIC ACTIVITY IN
HYPERINFLAMED ATHEROSCLEROTIC LESIONS

O.A. Ovchinnikova 1,2, A.K.L. Robertson1, N.A. Gavrisheva2 ,
E.V. Shlyakhto2, Z. Chaoyong1, P. Ericsson1, G.K. Hansson1. 1Dept. of
Medicine, Karolinska Institute, Stockholm, Sweden; 2Dept. of Internal
Medicine, Pavlov State Medical University, St. Petersburg, Russia

Background: Atherosclerotic plaque stability is determined by integrity of
fibrous cap consisting mainly of collagen fibers. Unstable plaques are rich
in activated immune cells, which secrete cytokines that modulate smooth
muscle function and proteases that degrade collagen and elastin. Both these
actions may destabilize the plaque. The aim of the study was to determine the
relationship between T cell-mediated inflammation and collagen turnover in
atherosclerotic plaque. Methods, results: We used ApoE0 mice with defective
TGF-b receptors in T-cells, which develop large and inflamed atherosclerotic
lesions (E0xCD4dnTbRII), and exhibit systemic inflammation with increased
IFN-g level. Lesion size-matched ApoE0 were controls. Quantitative RT-PCR
analysis showed a significant decrease in mRNA for prolyl 4-hydroxylase,
a key enzyme in the collagen maturation. We observed reduced mRNA for
MMP9, whereas no difference in mRNA for MMP8 and TIMP1 were detected
between groups of mice. The amount of TIMP1 protein was significantly
lower in E0xCD4dnTbRII mice compared to controls, when the amount of
MMP2, MMP9 and MMP8 proteins did not differ. In situ zymography showed
a switch from MMP2 to MMP9 activity in the hyperinflamed lesions of
E0xCD4dnTbRII mice. The total gelatinolytic activity was not affected in the
hyperinflamed lesions despite reduced amounts of TIMP1.

Conclusion: Our results suggest that T cell-driven inflammation has mod-
est effect on proteolytic activity within the atherosclerotic plaque; instead
destabilization is likely due to inhibited collagen maturation.

Tu-P7:263 VASOACTIVE PEPTIDES STIMULATE
ATHEROGENIC CHANGES IN VASCULAR
PROTEOGLYCANS

M.E. Ivey1,2, P.J. Little1,2 . 1Baker Heart Research Institute, Melbourne,
Australia; 2Monash University, Melbourne, Australia

Objectives: Lipid binding to proteoglycans is one of the first steps in athero-
genesis, therefore the objectives of this study were to examine the atherogenic
changes in vascular proteoglycan synthesis, size and capacity to bind LDL,
following stimulation with the vasoactive agonists, endothelin-1 (ET-1) and
thrombin.

Methods: Proteoglycan synthesis by human vascular smooth muscle cells
(VSMC) was measured by incorporation of a radiolabel ([35]S-SO4) into
the glycosaminoglycan (GAG) chains. Proteoglycan size was measured by
SDS-PAGE and molecular sieve chromatography. Proteoglycan binding to
LDL was assessed by gel mobility shift assay.

Results: ET-1 stimulated a 2 fold increase in VSMC proteoglycan syn-
thesis (P<0.01), whilst thrombin stimulated a 3 fold increase (P<0.01).
SDS-PAGE analysis of proteoglycan size demonstrated that both thrombin
and ET-1 stimulated the synthesis of proteoglycans that were larger in size.
Analysis of GAG size by molecular sieve chromatography showed that both
agonists stimulated the synthesis of proteoglycans with GAG chains that were
approximately 5kDa longer. ET-1 stimulated the synthesis of proteoglycans
which had a higher capacity to bind LDL.

Conclusions: Both ET-1 and thrombin cause pro-atherogenic changes to
proteoglycan synthesis and size, leading to increased binding to LDL. ET-1
and thrombin signal through the family of receptors that are coupled to G
proteins, suggesting that targeting of specific G protein coupled receptors in
the vasculature may lead to anti atherogenic changes in vascular proteoglycans
by reducing the amount of lipid binding.

Tu-P7:264 INCREASED EXPRESSION OF ELASTOLYTIC
CATHEPSINS S, K, AND V, AND THEIR INHIBITOR
CYSTATIN C IN STENOTIC AORTIC VALVES

S. Helske1, S. Syväranta1 , K.A. Lindstedt1, J. Lappalainen1 , K. Öörni1,
J. Lommi2, H. Turto2, K. Werkkala3, M. Kupari2 , P. Kovanen1. 1Wihuri
Research Institute, Helsinki, Finland; 2Department of Cardiology, Helsinki
University Central Hospital, Helsinki, Finland; 3Department of
Cardiothoracic Surgery, Helsinki University Central Hospital, Helsinki,
Finland

Objective: Adverse ECM remodeling of aortic valves including disruption of
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elastin fibers is an important component in the pathogenesis of aortic stenosis
(AS). We investigated the possible role of elastolytic cathepsins S, K, and
V, and their endogenous inhibitor cystatin C in adverse extracellular matrix
(ECM) remodeling of stenotic aortic valves.

Methods: Stenotic aortic valves were collected at valve replacement
surgery, and control valves at cardiac transplantations. The expression of
cathepsins S, K, and V, and cystatin C was studied by conventional and
real-time PCR and by immunohistochemistry. Total cathepsin activity in the
aortic valves was quantified by a fluorometric microassay.

Results: When compared with control valves, stenotic valves showed
increased mRNA expression of cathepsins S, K, and V (p<0.05 for each),
and a higher total cathepsin activity (p<0.05). In stenotic valves, cystatin C
mRNA was increased (p<0.05), and cystatin C protein was found particularly
in areas with infiltrates of inflammatory cells. Both cathepsin S and cystatin
C were present in bony areas of the valves, whereas cathepsin V localized to
endothelial cells in areas rich of neovascularization. Incubation of thin sections
of aortic valves with cathepsins S, K, and V resulted in severe disruption of
elastin fibers, and this cathepsin effect could be blocked by adding cystatin C
to the incubation system.

Conclusions: Stenotic aortic valves show increased expression and activity
of elastolytic cathepsins S, K, and V. These cathepsins may accelerate the
destruction of aortic valvular ECM, so promoting AS progression.

Tu-P7:265 COLLAGEN I MODIFIED BY MATRIX
METALLOPROTEASE 13 OR MAST CELLS
DECREASES ADHESION AND STIMULATES
GROWTH OF VASCULAR SMOOTH MUSCLE CELLS

L. Bacakova 1,2, R. Vytasek2, H. Maxova2, J. Novotna2, A. Eckhart1,2 ,
J. Herget2. 1Institute of Physiology, Academy of Sciences of The Czech
Republic, Second Medical School, Charles University, Prague, Czech
Republic; 2Second Medical School, Charles University, Prague, Czech
Republic

Objective: Degradation of extracellular matrix (ECM) by proteolytic enzymes
produced by inflammatory cells plays an important role in the remodeling of
blood vessels during atherosclerosis and hypertension, including activation of
migration and proliferation of vascular smooth muscle cells (VSMC).

Methods: Collagen I was adsorbed on Petri dishes, exposed to matrix
metalloprotease 13 (MMP-13), rat mastocytoma RBL-2H3 cells or extract
of mast cells isolated from the rat lung and seeded with VSMC derived
from the rat aorta. The degradation of collagen was verified by capillary
electrophoresis.

Results: On the modified collagen samples, the VSMC adhered usually
at lower initial cell numbers and were less spread. The cells showed less
developed talin- and vinculin-containing focal adhesion plaques as well as
alpha- or beta-actin cytoskeleton, and grew faster. This behavior of VSMC
was more pronounced in chemically-defined serum-free culture media or
when the mast cells were activated by cultivation in hypoxic atmosphere. On
MMP-13-modified collagen, the cells also contained a higher concentration of
heat-shock protein 60 and were more prone to cell death.

Conclusions: MMP-13 or mast cells weakened the VSMC-collagen ad-
hesion, promoted the transition of VSMC from the contractile to synthetic
phenotype and increased the growth and turnover of VSMC. These effects
were probably mediated not only by the collagen degradation but also by the
production of various cytokines, hormones and growth factors in the mast
cells.
Funding: Centre for Cardiovascular Research, Prague, CR; Grant Agency of
the CR (grant No. 305/05/0672).

Tu-P7:266 SAA INCREASES THE LDL BINDING AFFINITY OF
VASCULAR PROTEOGLYCANS

P.G. Wilson, J.C. Thompson, K.D. Drennon, L.R. Tannock. University of
Kentucky, Lexington, USA

Objective: Proteoglycan mediated lipoprotein retention is a critical step
in the initiation of atherosclerosis. Inflammatory markers such as serum
amyloid A (SAA) are predictive of cardiovascular disease. SAA is ex-
pressed in atherosclerotic lesions and accumulates in close association with
lipoproteins and proteoglycans. This study tested the hypothesis that SAA is
pro-atherogenic by increasing lipoprotein binding by proteoglycans.

Methods: Quiescent vascular smooth muscle cells were stimulated with
SAA (1-25mg/L) and metabolically labeled with [35S]-SO4 or [35S]-
methionine for 24 hours. Secreted proteoglycans were isolated, purified

and characterized, and LDL binding affinity was determined by gel mobility
shift assay. To examine glycosaminoglycan synthesis cells were provided with
xyloside, an artificial glycosaminoglycan acceptor.

Results: SAA increased proteoglycan sulfate incorporation by 20-50%
in a dose dependent manner (p=0.01) and increased the apparent size of
both biglycan and decorin. Secreted proteoglycans synthesized by vascular
cells stimulated with SAA had increased LDL binding affinity (Kd 43 ug/ml
LDL vs 160 ug/ml LDL for control proteolgycans, p<0.05). This increased
LDL binding affinity was due to the effect of SAA to increase the length
and sulfation of the glycosaminoglycan chains with no effect of SAA on
proteoglycan core protein synthesis.

Conclusions: These data suggest that SAA alters vascular proteoglycans
in a pro-atherogenic manner and may actually contribute to atherosclerosis
development, rather than merely reflecting the burden of atherosclerosis.
Funding: American Heart Association

Tu-P7:267 SIGNIFICANCE OF CHYMASE IN THE
PROGRESSION OF ABDOMINAL AORTIC
ANEURYSMS

S. Takai, K. Furubayashi, D. Jin, M. Miyazaki. Osaka Medical College,
Osaka, Japan

Objective: Chymase is involved in the formation of angiotensin II, matrix
metalloproteinase-2, and matrix metalloproteinase-9, all of which strongly
promote the progression of abdominal aortic aneurysms. To clarify the role of
chymase in the progression of abdominal aortic aneurysms in dogs.

Methods: In dogs, abdominal aortic aneurysms were induced by injecting
elastase into the abdominal aorta. A chymase inhibitor NK3201 (10 mg/kg per
day, p.o.) or a placebo was administered 3 days before the elastase injection,
continuing for 8 weeks after the injection.

Results: On abdominal ultrasound, the aortic diameter was seen to grad-
ually expand in the placebo-treated group, but not in the NK3201-treated
group. Eight weeks after elastase injection, the ratio of the medial area to the
total area in the placebo-treated group was significantly smaller than in the
normal group, but larger than in the NK3201-treated group. In addition to chy-
mase activity, angiotensin II-forming, matrix metalloproteinase-2 and matrix
metalloproteinase-9 activities were significantly higher in the placebo-treated
group than in the normal group. On the other hand, in the NK3201-treated
group, all of these activities were significantly decreased.

Conclusions: Chymase contributes to the increase seen in angiotensin II,
matrix metalloproteinase-2, and matrix metalloproteinase-9 levels in abdom-
inal aortic aneurysms. Thus, the use of a chymase inhibitor may become a
useful strategy for preventing abdominal aortic aneurysms.

Tu-P7:268 MACROPHAGE-ELASTIN CONTACT INDUCES
TUMOR NECROSIS FACTOR ALPHA EXPRESSION:
A ROLE OF MACROPHAGE IN VERY EARLY
ATHEROGENESIS

I. Mori1, T. Higuchi2, M. Nakamura2, Y. Nakamura2, T. Ozaki1, T. Sanke1,
K. Kakudo2. 1Department of Clinical Laboratory Medicine, Wakayama
Medical University, Wakayama, Japan; 2Department of Pathology,
Wakayama Medical University, Wakayama, Japan

Objective: In the pathogenesis of arteriosclerosis, when subendothelial tissues
are exposed to the blood flow due to endothelial injury, first extracellular ma-
trixes exposed are endothelial basement membrane or internal elastic lamina
which are mainly composed of elastin, laminin, and collagen type-IV. All these
extracellular matrices are said to be recognized by elastin-laminin receptor
(ELR). We investigated whether macrophage-elastin contact induces tumor
necrosis factor alpha (TNF-alpha) expression.

Methods: Primary cultured macrophage (MØ) was prepared from mouse
bone marrow. Elastin and collagen were suspended in alpha-MEM, and ap-
plied to adherent MØs. Total cellular RNA was extracted using TRI reagent,
and northern blot analysis for TNF-alpha was performed. The amount of
TNF-alpha was measured using western blotting analysis.

Results: MØs incubated with elastin showed 11.8 ±1.7 S.D. fold up-
regulation of TNF-alpha mRNA with its peak at 2 hours, and 1.34 ±0.05
S.D. fold upregulation of TNF-alpha protein at 6 hours. In addition, MØs
incubated with elastin after lactose pretreatment showed down regulation of
TNF-alpha mRNA probably due to uncoupling of ELR. When we pre-treated
MØ with MEK1/2 inhibitor (PD98059) and JNK/SAPK inhibitor (SP600125),
TNF-alpha mRNA expression were inhibited.

Conclusions: We conclude that TNF-alpha upregulation in elastin stim-
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ulated MØs is mediated by ELR, and related ERK, JNK/SAPK pathway.
MØ-extracellular matrix interaction through this ELR may be an inflam-
matory trigger in an endothelial injury lesion, a key event of very early
atherogenesis.

Tu-P7:269 ACTIVATED MAST CELLS INDUCE ENDOTHELIAL
CELL APOPTOSIS BY A COMBINED ACTION OF
CHYMASE AND TNF-ALPHA

H.M. Heikkilä, S. Lätti, M.J. Leskinen, J.K. Hakala, N. Shiota, P.T. Kovanen,
K.A. Lindstedt. Wihuri Research Institute, Helsinki, Finland

Objective: The subendothelial space of eroded coronary atheromas contains
activated mast cells that can induce endothelial cell (EC) apoptosis in vitro.
In the present study, we have further elucidated the molecular mechanisms of
mast cell-induced EC apoptosis.

Methods: Primary cultures of rat microvascular ECs were treated with
either rat mast cell releasate, i.e. all components released by activated mast
cells, or purified rat mast cell chymase and recombinant rat TNF-α. Mast cell-
induced EC apoptosis was studied by Western blotting, immunocytochemistry,
EMSA, apoptosis assays, FACS and TLC.

Results: Mast cell chymase degraded the pericellular matrix component
vitronectin (VN) and inactivated the focal adhesion kinase (FAK)-dependent
pathway of cell survival signaling in the treated ECs. Similarly, FAK was
inactivated with VN-fragments produced by chymase. Furthermore, chymase
triggered degradation of active NF-κB (P65) protein with reduced transacti-
vation of antiapoptotic genes, thereby sensitizing the ECs to death-inducing
signaling pathways. simultaneously, mast cell-derived TNF-α activated the
death receptor pathway, including ceramide formation and activation of
caspases.

Conclusions: By simultaneously secreting both neutral proteases and
proinflammatory cytokines, notably chymase and TNF-α, activated mast cells
reduce the antiapoptotic potential in neighboring ECs and increase the apop-
totic stress in them. Thus, locally activated mast cells may contribute to
endothelial erosion in coronary atherosclerotic plaques.

Tu-P7:270 HIGH SERUM MMP-9 LEVEL FOUND IN DIABETIC
PATIENTS AFTER MYOCARDIAL INFARCTION IS
ASSOCIATED WITH AN INCREASED RISK OF
IN-HOSPITAL CARDIAC EVENTS

A. Dominguez-Rodriguez1 , P. Abreu-Gonzalez2 , M.J. Garcia-Gonzalez 1,
J.C. Kaski3. 1Department of Cardiology (Ccu) - Hospital Universitario de
Canarias, Tenerife, Spain; 2Department of Physiology - University of la
Laguna, Tenerife, Spain; 3Department of Cardiological Sciences, St Georges
Hospital Medical School, London, United Kingdom

Objectives: The purpose of this study was to compare serum MMP-9 levels
in a population of diabetic vs. non-diabetic patients hospitalized with myocar-
dial infarction (MI) and to examine the relationship between serum MMP-9
levels and the incidence of in-hospital cardiac events. The increased MMP-9
activities induced by high exposure glucose could promote matrix degradation
thereby accelerating atherogenesis in patients with diabetes.

Methods: We recruited 120 patients with MI, of whom 48 were diabetic
and 72 non-diabetic. Serum MMP-9 levels were measured on admission, using
a commercially available ELISA. The primary study endpoint was cardiac
death in-hospital and cardiogenic shock.

Results: Mean serum MMP-9 levels were significantly higher in diabetic
patients compared to non-diabetic patients (240 ± 52 vs. 185±47 ng/mL; P <
0.0001). In multivariable analysis, diabetes was an independent factor for mor-
tality (OR: 1.75 (1.40-2.30)) and cardiogenic shock (OR: 1.55 (1.20-1.70));
P< 0.05 when the variable MMP-9 level was not introduced into the model,
but it was less significantly associated with mortality (OR: 1.60 (1.40-2.10));
P = 0.01 and no longer associated with cardiogenic shock when MMP-9 was
in the model.

Conclusions: After MI, diabetes is independently associated with high
serum MMP-9 levels. This elevated MMP-9 is strongly associated with the
increased incidence of in-hospital mortality and cardiogenic shock observed
in diabetes. Our findings clearly indicate that serum MMP-9 provides a highly
valuable prognostic information on in-hospital outcome after MI, in particular
in diabetic patients.

Tu-P7:271 SELECTIVE INHIBITION ON GELATINASE A AND B
VERSUS COLLAGENASE-1 BY AN
AMINO-SULPHONE-HYDROXAMATE DERIVATIVE

R. Parente1 , M. Canavesi1, N. Ferri1, M. Sani2, M. Zanda2, S. Bellosta1 .
1Department of Pharmacological Sciences, University of Milan, Milan, Italy;
2C.N.R., Icrm, Politecnico of Milan, Milan, Italy

Excessive breakdown of extracellular matrix by metalloproteinases (MMPs)
may lead to atherosclerosis complications. Broad-spectrum MMPs inhibitors
caused adverse events due to their lack of selectivity. In the search for more
selective inhibitors, we have synthesized a new compound named MS560
(alpha-trifluoromethyl-alpha-amino-beta-sulphone hydroxamate). MS560 in-
hibited directly the gelatinolytic activity of MMP-2 and -9 (IC50 MMP-2
970nM; MMP-9 87nM, p<0.01), but was much less effective in inhibiting
MMP-1 activity (IC50 of 6.99uM). Substitution on the amino group of MS560
with methyl, ethyl and prophyl groups showed that increasing the steric
hindrance of amino group residue reduces the inhibitory activity on MMP-9.
MS560 (from 0.05 to 25uM) only slightly affected MMP-9 secretion by mac-
rophages while it did not alter MMP-2 levels in human smooth muscle cells.
Interestingly, MS560 significantly reduced MMP-1 secretion by interfering
with MMP-1 promoter activity, at concentrations similar to those required to
inhibit its catalytic activity, while MS560 derivatives significantly inhibited the
secretion of MMP-9 (IC50 from 260nM to 67nM) without affecting MMP-9
promoter activity leading to increased MMP-9 accumulation. In conclusion,
our results show that MS560 or derivatives inhibit the gelatinolytic activity
of MMP-2 and –9, and of MMP-9 secretion, at nanomolar concentrations
while micromolar concentrations are needed to significantly affect MMP-1
action. The selective inhibitory action of these type of compounds might have
beneficial effect in the therapeutic control of excessive matrix breakdown.

Tu-P7:272 MATRIX METALLOPROTEINASES AND THEIR
INHIBITOR IN THE PATHOGENESIS OF
ABDOMINAL AORTIC ANEURYSMS

C. Gasparetto 1, D. Culacciati1 , A. Malinverno1 , R. Moia2, G. Ricevuti1 .
1Department of Internal Medicine and Therapeutics, University of Pavia,
Geriatric Institute Asp, Pavia, Italy; 2Department of Surgery, Vascular
Surgery, Polo Didattico Città di Pavia, University of Pavia, Pavia, Italy

Objective: formation of abdominal aortic aneurysms (AAA) results from im-
balance between the activity of matrix metalloproteinases (MMPs) and their
inhibitors (tissue inhibitors of metalloproteinases or TIMPS). This evidence
comes mainly from studies on specimens of normal and aneurismatic aortic
aortic wall. We investigated whether sistemic levels of MMPs and TIMPs can
predict the presence of AAA in patients with atherosclerotic disease.

Methods: in this case-control study we enrolled 20 patients with AAA (the
aneurysm group) and 20 subjects with atherosclerotic occlusive disease (the
control group) matched in regard to classic risk factors for atherosclerosis, age
and sex. For each subject we evaluated levels of plasmine-antiplasmine (PAP)
complex, elastase, MMP-2. MMP-9, TIMP-1 and TIMP-2 on a periferic blood
sample.

Results: non difference was found between the two groups in regard to
levels of PAP, elastase, MMP-2, MMP-9, TIMP-1. Levels of TIMP-2 were
lower in patients with AAA than in patients with atherosclerotic occlusive
disease: TIMP-2 aneurysm VS TIMP-2 control: 37,82 ± 4,29 VS 40,37 ±
2,42 ng/ml with p<0,05.

Conclusions: TIMP-2 could be a marker for screening of AAA in the
population. Further investigation are needed to validate this observation in a
large cohort of subjects.
Funding: for this research funding were provided from current research fund
of the University of Pavia - IRCCS San Matteo

Tu-P7:273 SUPPRESSION OF ATHEROSCLEROTIC PLAQUE
PROGRESSION AND INSTABILITY BY TISSUE
INHIBITOR OF METALLOPROTEINASE-2: EFFECTS
ON MACROPHAGE BEHAVIOUR

J. Johnson1, A. Baker2, K. Oka3, L. Chan3, A. Newby1, C. Jackson1,
S. George1. 1University of Bristol, Bristol, United Kingdom; 2University of
Glasgow, Glasgow, United Kingdom; 3Baylor College of Medicine, Houston,
Texas, USA

Objective: Matrix metalloproteinases are thought to potentiate progression
and rupture of atherosclerotic plaques. We hypothesised that over-expression
of tissue inhibitor of metalloproteinases (TIMP)-1 or TIMP-2, would attenuate
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atherosclerotic plaque development and instability in fat-fed apolipoprotein E
knockout (apoE-/-) mice.

Method: Male apoE-/- mice fed high-fat diet for 7 weeks were injected in-
travenously with first-generation adenoviruses expressing the gene for human
TIMP-1 (RAdTIMP-1), TIMP-2 (RAdTIMP-2), or with a control adenovirus
(RAd66), and fat fed for a further 4 weeks.

Results: Analysis of brachiocephalic artery plaques revealed that
RAdTIMP-2 but not RAdTIMP-1 infection resulted in a marked reduction
(48±13%; p<0.05) in lesion area, compared with control animals. Markers
associated with plaque instability (including an increased SMC:macrophage
ratio and the presence of buried fibrous caps) were significantly reduced by
RAdTIMP-2. Effects on lesion size were not sustained using first-generation
adenoviruses, but murine TIMP-2 over-expression mediated by a helper-
dependent adenovirus exerted significant effects on plaques assessed 11 weeks
after infection. Mechanistically, exogenous TIMP-2 significantly inhibited in
vitro migration and apoptosis of macrophages and macrophage-derived foam
cells, whilst TIMP-1 failed to exert similar effects. Neither TIMP affected
proliferative rates.

Conclusion: Over-expression of TIMP-2 but not TIMP-1 inhibits
atherosclerotic plaque development and destabilisation, possibly through
modulation of macrophage and foam cell behaviour.
Funding: British Heart Foundation

Tu-P7:274 PHAGOCYTIC NADPH OXIDASE OVERACTIVITY
ASSOCIATES WITH PLASMA LEVELS OF MATRIX
METALLOPROTEINASE-9 IN SUBJECTS FREE OF
CLINICAL ATHEROSCLEROTIC DISEASE

G. Zalba1, J. Orbe1, O. Beloqui2, G. San José1, M.U. Moreno1,
M. Belzunce1 , J.A. Páramo1, A. Fortuño1, J. Díez1. 1Fima, University of
Navarra, Pamplona, Spain; 2University Clinic, University of Navarra,
Pamplona, Spain

Objective: Reactive oxygen species play a critical role in atherosclerotic
plaque instability. This study aimed to investigate the association between
NADPH oxidase activity and levels of matrix metalloproteinase 9 (MMP9), a
marker of plaque instability, in subjects free of clinical atherosclerosis.

Methods: Phagocytic NADPH oxidase activity was determined by a
chemiluminescent assay and MMP9 levels were analysed in plasma by ELISA
in 188 asymptomatic subjects. Immunolocalization of MMP9 and NADPH
oxidase subunits was performed in human carotid endarterectomy specimens.
Human monocyte cells (THP1) were incubated with the NADPH oxidase
activator PMA. MMP9 activity was measured by zymography.

Results: A positive correlation (P<0.05) was found between NADPH
oxidase activity and MMP9 levels. In multivariate analysis, the association
of NADPH oxidase activity with MMP9 remained significant after adjust-
ment for age, sex, blood pressure, body mass index, glucose and smoking.
Besides, NADPH oxidase colocalized with MMP9 in macrophage-rich areas
in endarterectomy specimens. Finally, NADPH oxidase overactivity enhanced
secretion and activity of MMP9 in THP1.

Conclusions: In a population sample of adults without clinically overt
atherosclerosis, phagocytic NADPH oxidase overactivity was associated
with enhanced levels of MMP-9, suggesting a relationship between phago-
cytic NADPH oxidase-mediated oxidative stress and the instability of the
atherosclerotic plaque.
Funding: This project was funded through the agreement between FIMA and
UTE project CIMA, Foundation MMA and SAF2004-07910 from Ministry of
Education and Science.

Tu-P7:275 PROTEIN-LIPID INTERACTIONS IN LOW DENSITY
LIPOPROTEINS (LDL): COMPUTATIONAL STUDIES
OF BETA-SHEET ON HYDROPHOBIC EXTERIOR

A. Koivuniemi1 , P.T. Kovanen1, M.T. Hyvönen1,2. 1Wihuri Research
Institute, Helsinki, Finland; 2Laboratory of Physics And Helsinki Institute of
Physics, Helsinki University of Technology, Helsinki, Finland

Objective: The conformation of the apoB-100 protein of the LDL particles
is roughly described as a pentapartite structure of alternating β-sheet and
alpha-helix-rich domains. Many aspects of the LDL structure are still either
not known or are heavily hypothesized. However, understanding molecular
organization in LDL particles is a fundamental issue for figuring out the role
of molecular modifications in atherosclerosis. Lipophilic beta-sheet regions of
apoB-100 are considered responsible for the irreversible binding of apoB-100
to the particles, whereas direct information on interaction is lacking. This

study was designed to offer novel information on a β-sheet model from
lipovitellin, which has homology to apoB-100, and sheet-lipid interactions at
atomic detail.

Methods: We have utilized electrostatic pKa-calculations to characterize
the properties of the hydrophilic charged side of the β-sheet. In addition, we
have performed extensive computational molecular dynamics simulations for
a system of β-sheet at the water-decane layers.

Results: The hydrophobic side of amphiphilic β-sheet model keenly binds
to hydrophobic decane layer implying a strong attachment to the lipid moiety
underneath and next to the possible β-sheet domains of LDL. Positively
charged side of the model sheet forms an environment where a single lysine
has an unusually low pKa-value, relating to the possible role of the so-called
active lysines in the electrostatic interactions of LDL and proteoglycans.

Conclusions: The strong binding of the model sheet to decane layer
implies favorable interaction between β-sheets and lipid moieties of LDL.

Tu-P7:276 CHRONIC ROSUVASTATIN-TREATMENT OF
APOE-DEFICIENT MICE INCREASES
ACCUMULATION OF COLLAGEN AND
COLLAGEN-BINDING PROTEOGLYCANS IN
ATHEROSCLEROTIC LESIONS

A. Marzoll, J.W. Fischer. Molekulare Pharmakologie, Institut Für
Pharmakologie Und Klinische Pharmakologie, Universitätsklinikum
Düsseldorf, Germany

Objectives: Statins are effective in prevention of cardiovascular events be-
cause of pronounced lowering of LDL. Experimental evidence suggests that
statins mediate pleiotropic effects. In this regard extracellular matrix (ECM) is
of special interest, since the stability of atherosclerotic plaques is determined
by the ECM.

Aim of the study was to analyze effects of chronic rosuvastatin treat-
ment initiated in ApoE-deficient mice with pre-existing atherosclerosis on (i)
collagen and (ii) collagen binding proteoglycan decorin, which is known to
stabilize collagen matrices.

Methods: ApoE-deficient mice (20 weeks old) received normal chow with
or without rosuvastatin (20 mg/kg per day, p.o.). After 32 weeks plasma
cholesterol as well as plaque size, lumen area and cell density were morpho-
metrically determined at the aortic root. Lesions were analyzed with respect
to collagen (Sirius red) and decorin accumulation (immunohistochemistry).

Results: No differences were observed with respect to intimal/medial
ratio in rosuvastatin treated mice compared to controls. Cell density was
significantly reduced in plaques of statin-treated mice indicating increased
accumulation of ECM. Collagen and decorin were elevated in plaques of the
aortic roots of rosuvastatin-treated animals. These effects were independent of
cholesterol lowering since total cholesterol remained unchanged.

Conclusions: Chronic treatment with rosuvastatin causes remodelling of
atherosclerotic lesions characterized by increased deposition of collagen and
decorin. These changes are indicative for the development of a stable plaque
phenotype.
Funding: AstraZeneca

Tu-P7:277 SECRETED SOLUBLE FORM OF LR11, AN LDL
RECEPTOR GENE FAMILY MEMBER, IS A POTENT
REGULATOR OF MACROPHAGE ADHESION AND
SMOOTH MUSCLE CELL MIGRATION

K. Ohwaki1, H. Bujo1, M. Jiang1, H. Yamazaki2 , Y. Saito1. 1Chiba
University Graduate School of Medicine, Chiba, Japan; 2Kowa Research
Institute, Tokyo, Japan

Objective: Vascular smooth muscle cells (SMCs) and macrophages play a key
role in the plaque formation in the process of atherosclerosis. LR11, a member
of the LDL receptor family, is highly expressed in SMCs of the hyperplastic
intima as a secreted soluble form as well as a membrane-bound form. This
study explored the multiple functions of soluble LR11 in the adhesion of
macrophages and migration of SMCs by increasing urokinase plasminogen
activator receptor (uPAR) on their cell surface.

Methods: The expression of LR11 and uPAR in tissue and cultured cells
were analyzed by immunohistochemistry and western blotting using specific
antibodies. Migration activity of SMCs was measured by Boyden-Chamber
method in the presence of PDGF-BB.

Results: Soluble LR11 was observed in the thickened intima in balloon
injured artery. It was secreted from the rapidly proliferating SMCs in culture
system. The recombinant soluble LR11, lacking membrane -spanning region,
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was successfully expressed in COS7 cells and purified by chelating chro-
matography. The purified recombinant soluble LR11 increased cell surface
uPAR levels and enhanced SMC migration in vitro. Furthermore, it also
enhanced the adhesion of THP-1 derived macrophage to extracellular matrix
in vitro with increased uPAR localization to cell surface.

Conclusion: The secreted form of LR11, which is produced from prolif-
erating SMCs, modulates the macrophage function as well as enhances SMC
migration through the regulation of cell surface uPAR levels possibly leading
to the neointimal thickening.
Funding: Grant-in-Aid for Scientific Research (JSPS).

Tu-P7:278 GENE EXPRESSION IN UNSTABLE
ATHEROSCLEROTIC CAROTID ARTERY PLAQUES

J. Saksi1, P. Ijäs1, K. Nuotio1, M. Mäyränpää2 , P.T. Kovanen2, M. Kaste1,
P.J. Lindsberg1. 1Neuroscience Research Program, Dept of Neurology,
Helsinki University Central Hospital (Huch), Helsinki, Finland; 2Wihuri
Research Institute, Helsinki, Finland

Objective: We adapted large-scale DNA microarray analysis to study gene ex-
pression in whole-amount carotid artery plaques to identify genes potentially
involved in the symptomatic progression of carotid artery disease (CAD).

Methods: The Helsinki Carotid Endarterectomy Study (HeCES) included
92 consecutive patients operated due to symptomatic (stroke/TIA) or asymp-
tomatic carotid artery stenosis (>70%). A subcohort of completely asymp-
tomatic patients with normal brain CT/MRI (n=9) and patients with confirmed
ipsilateral ischemic stroke (n=13) were analyzed using Affymetrix HG-U133
arrays.

Results: Differential gene expression (p<0.05) was observed in 78 genes
when symptomatic plaques were compared to asymptomatic ones. Increased
gene expression was observed in 71 genes including hemioxygenase 1
(HMOX1, 2.8-fold), vascular endothelial growth factor (VEGF, 2.3-fold), and
adipophilin 1.9-fold. Downregulation was observed in 7 genes including regu-
lator of G-protein signaling 5 (RGS5, -1.9-fold), myosin heavy polypeptide 10
(MYH10, -1.9-fold), and calponin 1 (CNN1, -1.8-fold) all related to smooth
muscle cell function.

Conclusions: Here we describe changes in gene regulation, which asso-
ciated with such biological processes as cellular macromolecule catabolism,
immune response, angiogenesis, cellular lipid metabolism, and smooth muscle
cell function. We identified genes with potential link to the symptomatic
progression of atherosclerotic CAD, validating the global genomic approach.
Funding: Support by EVO grants from HUCH, by the Academy of Finland
and the Neurology-, the Jusélius-, and the Maire Taponen foundations.

Tu-P7:279 LACK OF ASSOCIATION BETWEEN CHLAMYDIA
PNEUMONIAE INFECTION AND PLAQUE
INSTABILITY OR RESTENOSIS IN CORONARY
ATHEROSCLEROTIC LESIONS

K. Hatakeyama 1, Y. Azuma2, H. Hao3, T. Imamura4, K. Nishihira4,
M. Shirai2 , H. Ogawa5, Y. Asada1. 1Department of Pathology, University of
Miyazaki, Kiyotake, Miyazaki, Japan; 2Department of Microbiology,
Yamaguchi University, Ube, Yamaguchi, Japan; 3Department of Pathology,
Hyogo College of Medicine, Nishinomiya, Hyogo, Japan; 4First Department
of Internal Medicine, University of Miyazaki, Kiyotake, Miyazaki, Japan;
5Department of Cardiovascular Medicine, Kumamoto University, Kumamoto,
Japan

Objective: Recent studies have suggested that Chlamydia pneumoniae is
involved in atherogenesis. We examined the presence of C. pneumoniae in
coronary atherosclerotic lesions obtained from patients with stable angina
(SAP) and acute coronary syndromes (ACS), and investigated whether the
infection is related to plaque instability and restenosis.

Methods: Directional coronary atherectomy (DCA) samples were obtained
from 25 SAP and 25 ACS patients (21 unstable angina, 4 acute myocardial
infarction), and were examined for the presence of C. pneumoniae by real-
time PCR and immunohistochemistry. Follow-up coronary angiography was
performed on 33 of 50 patients to evaluate the restenosis.

Results: C. pneumoniae DNA was detected in all 50 specimens. The DNA
copies were high in 20 of them (40%), but were not significantly different
between SAP and ACS patients. Positive immunoreactivity for C. pneumoniae
was also detected in all 50 specimens, and was localized to smooth muscle
cells and macrophages. Restenosis was developed in 12 of 33 patients. The C.
pneumoniae-positive cell ratios in DCA specimens did not differ significantly
between patients with SAP (16.5 ± 1.5%) and ACS (19.8 ± 2.6%) (p = 0.27),

and also patients with (20.6 ± 5.1%) and without restenosis (18.5 ± 1.7%) (p
= 0.64).

Conclusions: These results suggest that C. pneumoniae infection is not
associated with plaque instability and restenosis.

Tu-P7:280 HUR PROTEIN AS POTENTIAL MODULATOR OF
ANGIOTENSIN II TYPE 1 RECEPTOR EXPRESSION
IN HUMAN ATHEROSCLEROTIC PLAQUE

C. Cuccurullo, M.L. Fazia, A. Iezzi, D. De Cesare, S. Ucchino, F. Spigonardo,
M. Bucci, F. Cuccurullo, A. Mezzetti, F. Cipollone. Atherosclerosis
Prevention Center, G. d’Annunzio University Foundation, Chieti, Italy

Objectives: Angiotensin II type 1 (AT1) receptor plays a key role not only
in blood pressure regulation, but also in atherosclerosis, as it mediates the
pro-inflammatory vascular effects of Angiotensin II. AT1 expression is reg-
ulated post-transcriptionally, through modulation of mRNA turnover. HuR
protein is able to stabilize mRNA of several early response and structural
genes through interaction with mRNA 3’-UTR. However, whether Hur may
be involved in regulation of AT1 expression is unknown. The aim of this study
was to evaluate HuR expression in human plaques and to correlate it with AT1
expression and with clinical features of plaque destabilization.

Methods: Plaques were obtained from 40 patients undergoing carotid
endarterectomy and divided into symptomatic and asymptomatic, according
to evidence of recent TIA or stroke. Plaque content of macrophages, T-
lymphocytes, HLA-DR cells, HuR and AT1 by immunohistochemistry and
Western blot.

Results: Inflammatory area was markedly greater in plaques from symp-
tomatic patients (P<0.001). HuR and AT1 expression was significantly higher
(28±6% vs 9±3% and 23±6% vs 6±2%, respectively, P<0.0001) in symp-
tomatic plaques. Interestingly, we found a significant (P=0.001) association
between HuR and AT1 expression. Immunofluorescence double labelling
showed that macrophages and SMCs were the main cellular sources of HuR
and AT1 expression.

Conclusions: This study shows for the first time the role of HuR overex-
pression as potential modulator of AT1 expression in human atherosclerotic
plaque, and suggests that HuR might be a potential target for plaque stabiliza-
tion.

Tu-P7:281 STUDY OF CHANGES IN GENE AND PROTEIN
EXPRESSION INVOLVED DURING THE
DEVELOPMENT OF ATHEROSCLEROTIC PLAQUES

P. Ethirajan, M. Slevin, J. Gaffney, P. Kumar, J. Verran. Manchester
Metropolitan University, Manchester, United Kingdom

Atherosclerosis is the primary cause of heart disease and stroke. The process
of formation and progression of the atherosclerotic plaque is a key factor in the
development of atherosclerosis. The events observed during the vulnerability
of plaques, which may lead to its instability, have been identified as the
appearance of intraplaque haemorrhage, cap thinning, ulceration, rupture,
and thrombosis. The aetiological complexity of the disease has hindered the
progression in understanding the molecular interactions involved during the
course of plaque formation. In an attempt to identify the genes involved in
atherosclerosis, a comparison of gene expression was made between normal
carotid arteries, stable and unstable plaques using the data obtained from
a previous gene micro-array study which identified numerous differences
in gene expression between normal, stable and unstable carotid plaques.
Increased expression of prp, cad11 and sod1 was observed in both stable
and unstable plaques as compared to the normal carotid artery using RT-PCR
and western blotting. In-vitro studies using EC and SMC of vascular origin
also showed an increased expression of these genes when treated with growth
factors and apoptotic inducers using RT-PCR. These results will be confirmed
by western blotting and also their role will be investigated using siRNA
transfection to study the function of these genes in cell protection or cell
damage. These findings may be significant to identify therapeutic methods to
fight atherosclerosis.
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Tu-P7:282 OVEREXPRESSION OF PROTEIN AUF1 AS A
PROTECTIVE MECHANISM AGAINST PGE2-
DEPENDENT ATHEROSCLEROTIC PLAQUE
INSTABILITY IN HUMANS

M.L. Fazia, C. Cuccurullo, A. Iezzi, D. De Cesare, S. Ucchino, F. Spigonardo,
F. Cuccurullo, A. Mezzetti, F. Cipollone. Atherosclerosis Prevention Center
and Crc, G. d’Annunzio University Foundation, Chieti, Italy

Objectives: Cyclooxygenase (COX)-2 contributes to atherosclerotic plaque
rupture by inducing release of PGE2-dependent metalloproteinases (MMPs).
Thus, it is crucial to identify mechanisms modulating COX-2 expression.
Translation of immediate early genes, such as COX-2, is regulated by stability
of their mRNA. The AUF1 protein is able to degrade mRNA through binding
to AU-rich elements within 3’-UTR. We examined whether AUF1 upregu-
lation may counterbalance COX-2 expression, by evaluating plaque AUF1
expression and correlating it with COX-2 and MMP expression.

Methods: Plaques were obtained from 60 patients undergoing carotid
endarterectomy and divided into symptomatic and asymptomatic according to
evidence of recent TIA or stroke. Plaques were analyzed for inflammatory
cells, AUF1, COX-2, MMP-2 and -9 by immunohistochemistry and Western
blot; zymography was used to detect MMP activity.

Results: Inflammatory areas were larger in symptomatic plaques
(P<0.0001). AUF1 expression was higher in symptomatic than in asymp-
tomatic plaques (22±4% vs 7±3%; P<0.0001); the same was true (P<0.0001)
for COX-2 and MMPs. Immunofluorescence associated AUF1 and COX-2
expression in macrophages and SMCs. AUF-1 level was more elevated in
plaques with the highest COX-2 levels, supporting the existence of a positive
feedback loop of AUF1 induction.

Conclusions: This study shows that AUF1 is up-regulated in symptomatic
plaques in association to COX-2 overexpression, suggesting that it may repre-
sent a protective mechanism limiting the translation of overexpressed COX-2
mRNA in protein, thus reducing PGE2-dependent MMP release.

Tu-P7:283 PROSTACYCLIN INHIBITS CALCIFICATION OF
HUMAN VASCULAR SMOOTH MUSCLE CELLS IN
CULTURE

C. Glandorff, A. Marzoll, J. Meyer-Kirchrath, K. Schrör, J.W. Fischer. Institut
Für Pharmakologie Und Klinische Pharmakologie, Düsseldorf, Germany

Objectives: Ectopic calcification localized to the intima of atherosclerotic
plaque is a risk marker for cardiovascular events and increases the risk of aortic
dissection during angioplasty. The aim of the present study was to investigate
the effect of prostacyclin on calcification in human vascular smooth muscle
cells (SMC).

Methods: Human vascular SMC derived from coronary arteries were used
at passage 4-10. For experiments SMC were plated, grown to confluence and
calcification was induced by the addition of 10 mM β-glycerophosphate over
a period of 14 days. Iloprost (100 nM), a stable prostacyclin analogue, was
added to the culture medium every 3 days until day 14. Calcification was
determined by the o-cresophthalein complexone method and by von Kossa
staining.

Results: Iloprost caused a marked reduction of calcification after 7 and 14
days. By RT-PCR it was demonstrated that cbaf-1 was dramatically downreg-
ulated by iloprost. In addition, the expression and activity of tissue alkaline
phosphatase (t-ALP), a downstream target of cbaf-1 was reduced by iloprost.
Interestingly, iloprost caused also downregulation of decorin a small leucine-
rich proteoglycan. Supplementation of the medium with decorin (1μg/ml)
completely abolished the inhibitory effect of iloprost on calcification.

Conclusions: These data show for the first time that iloprost inhibits ec-
topic calcification of vascular SMC and suggest that high levels of prostacyclin
within atherosclerotic lesions inhibit plaque calcification.
Funding: University of Düsseldorf

Tu-P7:284 SYSTEMIC MAST CELL ACTIVATION INDUCES
ATHEROSCLEROTIC PLAQUE PROGRESSION IN
APOE-/- MICE

I. Bot, S.C.A. De Jager, T.J.C. Van Berkel, E.A.L. Biessen. Division of
Biopharmaceutics, LACDR, Leiden University, Leiden, The Netherlands

Objective: The role of activated mast cells in atherosclerotic plaque devel-
opment remains unclear. Therefore, we studied chronical mast cell activation
and its stabilization during atherosclerotic lesion formation in ApoE-/-
mice.

Methods: To promote mast cell activation, male ApoE-/- mice were
sensitized with DNFB or control solution after 4 weeks of Western-type
diet feeding. After sensitization, the mice were challenged once weekly with
DNP-BSA (1 mg/mouse) or PBS control. To a subset of DNP challenged
mice the mast cell stabilizer cromolyn was administered. Lesions in the
brachiocephalic artery (BCA) were analyzed at t=8 weeks.

Results: Western-type diet feeding induced mast cell activation in the
adventitia of the BCA from 36 ± 3% at t=0 weeks to 63 ± 9% at t=8
weeks (P=0.02). Systemic mast cell activation further increased the percent-
age of activated adventitial mast cells to 75 ± 8%. Cromolyn treatment of
DNP challenged mice led to reduced levels of activated mast cells (54 ±
10%). Strikingly, plaque size in the BCA of the DNP challenged animals
was increased compared to control mice (73 ± 11×103 vs 35 ± 11×103

μm2, P=0.03). More important, cromolyn treatment of DNP challenged mice
prevented this increase in plaque size (42 ± 8×103 μm2, P=0.04). MOMA-2
staining did not differ between the groups.

Conclusion: These data suggest that mast cell activation indeed con-
tributes to plaque progression and we propose that mast cell stabilization is
a new therapeutic entry in plaque stabilization and the prevention of plaque
expansion.
Funding: This project is funded by ZonMW grant 016.026.019 and NHS
grant 2003T201.

Tu-P7:285 DECREASED PHOSPHORYLATION OF HEAT SHOCK
PROTEIN 27 IN HUMAN ATHEROSCLEROTIC
PLAQUES MAY BE ASSOCIATED WITH THE
PROGRESSION OF THE PLAQUE

M.Y. Park1, H.K. Park1, E. Park2, S.W. Bae1, K.M. Kim1, Y.H. Ko1,
Y. Choi1, Y.W. Kim1, J. Yoon2, J.E. Park1. 1Samsung Medical Center &
Samsung Biomedical Research Institute, Seoul, South Korea; 2Protein
Network Research Center, Yonsei University, Seoul, South Korea

Background and Objective: We identified several proteins which were dif-
ferentially expressed in human atherosclerotic plaques. Among these we were
interested in Hsp27 and tried to compared the degree of expression of Hsp27
and the progression of atherosclerosis.

Methods: Two-dimensional electrophoresis and MALDI-TOF-MS analy-
sis were done on Carotid endarterectomy specimens obtained from 10 patients
with carotid artery stenosis. Western blotting and immunohistochemical anal-
ysis were also done. The plasma levels of Hsp27 were measured by ELISA
kits in 27 patients with acute coronary syndrome.

Results: Comparative two-dimensional electrophoretic analysis on
carotid atherosclerotic endarterectomy specimens (n=10) revealed that
Hsp27expression was significantly increased in the nearby normal look-
ing area than in the plaque core area from the same vessel specimen, which
was further confirmed by Western blot analysis. The phosphrorylation of
Hsp27 showed a grade in the degree of phosphorylation; greatest in the normal
arteries, intermediate in the adjacent normal looking area, and lowest in plaque
core area. Immunohistochemical analysis showed that the phosphorylation of
Hsp27 of smooth muscle cells in the carotid endarterectomy specimens was
decreased compared to that in normal artery specimen. The mean plasma level
of Hsp27 was significantly higher in acute coronary syndrome (ACS) patients
(n=27, 106.1 ± 74.1 ng/mL) than in the normal control subjects (n=29, 45.8
± 29.5 ng/mL, p < 0.005). The plasma levels of Hsp27 were significantly
correlated with those of Hsp70 (r=0.506, p < 0.0001), but not with the known
classical risk factors for coronary artery disease.

Conclusion: The decreased potency to phosphorylate Hsp27 might be
associated with the progression of atherosclerosis, and the increased level of
plasma Hsp27 in ACS patients might represent the active state of atheroscle-
rosis.

Tu-P7:286 MODIFIED ALIZARIN RED S STAINING TO DETECT
VASCULAR CALCIFICATION

M. Afshar1, N. Taibi2, M.J. Golalipoor3 . 1Anatomy and Cell Biology
Department.Birjand University of Medical Scienece, Birjand, South
Khorasan, Iran; 2Pathology Department.Mashhad University of Medical
Scienece, Mashhad, Razavi Khorasan, Iran; 3Anatomy and Cell Biology
Department.Gorgan University of Medical Scienece, Gorgan, Golestan, Iran

Objectives: Vascular calcification occurs at two distinct sites within the
vessel wall: the intima in the atherosclerosis and the media in Monckeberg
sclerosis.Detection of these crystals is especially important for determination
of atherosclerosis stages and diagnosis of monckeberg sclerosis. The aim of
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this study was to introduce a modified procedure of alizarin red s for detection
of calcium crystals and its aggregation.

Methods: Coronary arteries samples used in this study were obtained
from patients who endured surgical bypass (for atherosclerosis); and uterine
samples from patients with Monckeberg sclerosis. In our procedure after
deparaffinization and hydratation to Alcohol 70%, the sections were stained
with Alizarin Red S 1% (pH 6.4) and then with Aniline blue 0.05%; then
passed through Acetone, Acetone Xylene and Xylene solutions; and finally
mounted coverslip. In routine method(Daul, McGee-Russel and Luna), the
sections were deparaffinized and hydrated to alcohol 95% and then stained
with Alizarin Red S 1% solution (pH4.2). Other steps were similar to the
previous method.

Results: The superiority of this procedure in comparison with previous
routine technique was in two points; this method was able to detect first, very
tiny crystals (stained with orange-red color) in the wall of vessels; and second,
calcium aggregation (stained with yellowish okra color) before the formation
of crystals.

Conclusion: Since this modified procedure is more sensitive, we recom-
mend it for detection of vessels which are prone to calcification.
Funding: Birjand University.

Tu-P7:287 OVEREXPRESSION OF TOLL LIKE RECEPTOR 4 AS
A BASIS OF CYCLOOXYGENASE 2-DEPENDENT
ATHEROSCLEROTIC PLAQUE INSTABILITY IN
HUMANS

A. Iezzi, M.L. Fazia, C. Cuccurullo, D. De Cesare, S. Ucchino, F. Spigonardo,
F. Cuccurullo, A. Mezzetti, F. Cipollone. Atherosclerosis Prevention Center
and Crc, G. d’Annunzio University Foundation, Chieti, Italy

Objectives: Cyclooxygenase (COX)-2 promotes plaque rupture by inducing
PGE2-dependent metalloproteinases (MMPs), but the signaling pathways
leading to COX-2 upregulation in this setting are unclear. Toll-like receptor
(TLR)4, a transmembrane receptor involved in inflammatory responses to en-
dotoxin, plays a role in proinflammatory signaling in atherosclerosis;however,
there are no data about plaque COX-2 modulation by TLR4. Thus, we evalu-
ated plaque TLR4 expression and correlated it with COX-2/mPGE synthase
(mPGES)-1, MMPs and features of plaque destabilization.

Methods: Plaques were obtained from 40 patients undergoing carotid
endarterectomy and divided into symptomatic and asymptomatic, according
to evidence of recent TIA or stroke. Plaque inflammatory cells, TLR4, COX-
2/mPGES-1, MMP-2 and -9 were analyzed by immunohistochemistry and
Western blot.

Results: Inflammatory area was markedly larger (P<0.001) in symptomatic
plaques. TLR4, COX-2 and mPGES-1 content was markedly higher (19±4%
vs 5±2%, 24±5% vs 6±2%, and 27±5% vs 9±3%, respectively, P<0.0001)
in symptomatic plaques. The same was true (P<0.0001) for MMPs. Double
immunofluorescence associate TLR4 and COX-2 expression in macrophages.

Conclusions: TLR4 expression is associated with enhanced inflamma-
tory reaction and COX-2/mPGES-1 levels in symptomatic plaques;this effect
may contribute to plaque destabilization by inducing PGE2-dependent MMP
release.
Funding: This study was supported by EC FP6 funding (LSHM-CT-2004-
0050333). This publication reflects only the author’s views. The Commission
is not liable for any use that may be made of information.

Tu-P7:288 INHIBITION OF SMOOTH MUSCLE CELL
APOPTOSIS BY SOLUBLE N-CADHERIN

C.A. Beeching, G.B. Sala-Newby, S.J. George. Bristol Heart Institute,
University of Bristol, Bristol, United Kingdom

Objectives: Vascular smooth muscle cell (VSMC) apoptosis contributes to
atherosclerotic plaque instability. We previously showed that N-cadherin-
mediated cell-cell contact promotes VSMC viability by an unknown mecha-
nism. This study investigated the mechanism and potential mimetic effects of
a soluble form of N-cadherin (SNC) on VSMC viability.

Methods: The effect of purified SNC on apoptosis of human VSMCs in-
duced by suspension culture, 200ng/ml Fas-L or 50ng/mlTNF-a was quantified
by cleaved caspase-3 immunocytochemistry. Cell-cell contact was assayed by
aggregation and adhesion. PI-3 kinase, FGF-R and Akt were inhibited by
20nM Wortmannin, 30mM SU5402 and 10mM Akt inhibitor, respectively.

Results: SNC significantly reduced VSMC apoptosis (n=3, p<0.05): sus-
pension (34±4 v 51±5%), Fas-L (10±2 v 16±4%), or TNFa (6±0.6 v
10±0.5%). Interestingly, SNC reduced cell-cell contact (n=3, p<0.05) in

assays for aggregation (8±4 v 19±3%) and adhesion (10±1 v 15±1%).
However, mimetic effects of SNC were observed since inhibition of FGF-R,
PI-3 kinase or Akt significantly reduced the protective effect of SNC on
apoptosis (n=3, p<0.05): FGF-R (29±6 v 54±5%), PI-3 kinase (27±4 v
44±5%) and Akt (37±5 v 57±5%).

Conclusions: SNC reduces VSMC apoptosis most probably by activating
Akt through FGF-R and PI-3 kinase. This demonstrates that SNC acts as a
mimetic of full length N-cadherin, activating intracellular signalling vital for
viability, in the absence of cell-cell contact. Therefore SNC may provide a
viable strategy for promoting VSMC survival and thereby plaque stability.
Funding: British Heart Foundation.

Tu-P7:289 INFLAMMATORY RESPONSE INHUMAN
ATHEROSCLEROSIS:BIKE – BIOBANK OF
KAROLINSKA ENDARTHERECTOMY

G. Paulsson-Berne1, A. Gabrielsen1 , H.E. Agardh1, J. Ekstrand2,
D. Marcus1, I. Bodin1, J. Swedenborg2, G.K. Hansson1, U. Hedin2.
1Cardiovasc Research, Dep Medicine, Karolinska Institutet, Stockholm,
Sweden; 2Vascular Surgery, Karolinska Institutet, Stockholm, Sweden

Objective: The aim is to study inflammation and immune response in patients
with severe atherosclerosis by using transcript profiling and to investigate if
clinical parameters can be correlated to transcriptional profiles. Embolization
from unstable atherosclerotic lesions in the carotid bifurcation is a common
cause of ischemic events where carotid endarterectomy efficiently reduces risk
for future ischemic events.

Methods: We are building a biobank of the removed carotid plaques,
also including from each patient serum and DNA. From the plaque RNA is
isolated and used for transcript profiling. Clinical parameters are registered
in a separate a database; symptoms, morphology of plaque (duplex), serum
analysis (eg inflammatory markers as CRP, fibrinogen, cholesterols), risk
factors (eg smoking, hypertonic, diabetes), ongoing medical treatment, and
earlier/ongoing disease. To map, identify and understand the key transcript
patterns involved in atherosclerosis we have developed an in house soft-wear
to computerize the handling of gene-array data from each patient to the clinical
data base.

Results: We have now a total of 212 patients collected, where clinical data
has been stored and global array analysis made from 50 patients. Bioinformatic
analysis show that unstable plaques have a unique transcript profile pattern.

Conclusion: By combining transcription pattern with clinical data can
key-events in plaques be studied.
Funding: AFA, Swedish Research Council, Heart-Lung Foundation

Tu-P7:290 GLYCOSYLATION IN NON-DIABETIC PATIENTS
WITH ATHEROSCLEROSIS

M. Castagnini1, M.C. Epistolato1, R. De Caterina2 , S. Del Turco2,
G. Basta2, G.M. Sangiorgi3, P. Righini4, P. Tanganelli1 . 1Department of
Human Pathology and Oncology, University of Siena, Siena, Italy;
2Institute of Clinical Physiology CNR Pisa, Pisa, Italy; 3Emo Columbus
Heart Centre, Milan, Italy; 4Humanitas Clinical Institute IRCCS, Rozzano,
Milan, Italy

Advanced Glycation Endproducts (AGE) are a heterogeneous class of com-
pounds that form non-enzimatically by protein and/or lipid covalent glycosy-
lation and accumulate spontaneously during aging and at an accelerated rate
in diabetes and uremia.

AGE can exert part of their cellular effects by binding to a receptor, named
Receptor for AGE (RAGE).

In the absence of diabetes, AGE levels increase in patients with vascular
disorders and in aortic atherosclerotic lesions, thus suggesting a potential local
pathogenetic role in atherosclerosis.

AGE and RAGE levels were semiquantitatively evaluated by immunohis-
tochemistry (IHC) in endoarterectomy carotid plaques from 25 non diabetic
patients (AGEt and RAGEt) and by ELISA in the corresponding sera (AGEs
and RAGEs). At time of surgery, 9 patients were asymptomatic and 16
symptomatic (7 ICTUS and 9 TIA).

AGEt and RAGEt positively correlate in the whole group (p=0.003), in
symptomatic patients (p=0.003), and in the ICTUS patients (p=0.008). In the
TIA patients AGEt positively correlates with AGEs (p=0.018).

Moreover AGEs positively correlates with RAGEs in symptomatic group
(p=0.012), while showing a tendency to correlation in the whole group
(p=0.073). Again in the whole group RAGEs tends to positively correlate with
AGEt (p=0.066).
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Morphologically, AGEt and RAGEt show both an extracellular (matrix)
and an intracellular localization (macrophages, lymphocites, smooth muscle
cells).

These results confirm a relation between AGEt and RAGEt also suggesting
the possible involvement of AGE-RAGE complex in plaque complication.
Funding: PAR 2004 University of Siena

P8 BASIC SCIENCE (2nd PART)

Tu-P8:291 HUMAN MATURING MAST CELLS ENHANCE T
CELL PROLIFERATION IN VITRO

J.A. Trosien, K.A. Lindstedt, P.T. Kovanen. Wihuri Research Institute,
Helsinki, Finland

Objective: Our laboratory has shown previously that mast cells (MC) are
abundant in the shoulder regions of atherosclerotic plaques, where also T
cells are present. MC precursors infiltrate sites of inflammation where they
differentiate to mature MC. We investigated the effect of the maturation
process on the proliferative response of T cells in vitro.

Methods and Results: Preconditioned medium was obtained from un-
stimulated human cord blood-derived MC cultures at different time points
of cell maturation. Culturing of T cells in preconditioned medium showed
an enhanced proliferative response to CD3CD28 stimulus. The degree of
the proliferative response depended on the degree of MC maturation. Heat
treatment of the medium abolished the response. It has been shown previ-
ously that mouse MC-derived TNF-alpha induces T cell proliferation, but we
detected only very low concentrations of TNF-alpha (< 1.2 pg/ml) in the
preconditioned medium, and neutralizing it with an antibody had no effect on
the enhanced T cell proliferation.

Conclusions: Our results show that unstimulated human maturing mast
cells enhance T cell proliferation in vitro by secreting a soluble protein
mediator(s) other than TNF-alpha.
Funding: This research project has been supported by a Marie Curie Early
Stage Research Training Fellowship of the European Community’s Sixth
Framework Programme under contract number 504926. Wihuri Research
Institute is maintained by the Jenny and Antti Wihuri Foundation.

Tu-P8:292 HOW ASPIRIN MODULATES THE TGF-B PATHWAY
IN HUMAN VASCULAR SMOOTH MUSCLE CELLS

S. Redondo, E. Ruiz, A. Gordillo-Moscoso, T. Tejerina. Department of
Pharmacology, School of Medicine, Universidad Complutense de Madrid,
Madrid, Spain

Objectives: Antiproliferative effect of aspirin in rat vascular smooth muscle
cells (VSMC) has been linked to TGF-B. We aimed to explore whether aspirin
was able to decrease human VSMC proliferation through an autocrine loop of
TGF-B1 secretion.

Methods: Human VSMC were obtained from patients undergoing coronary
artery by-pass grafting, cultured using the explant technique and maintained
in RPMI-10% FCS. Cell proliferation was assessed by BrdU incorpora-
tion (ELISA). Cytotoxicity and apoptosis were assessed by LDH assay and
DNA fragmentation (ELISA), respectively. TGF-B1 secretion was quantified
by ELISA from cell conditioned media and TGF-B-R-II expression was
measured by RT-PCR.

Results: Aspirin decreased human VSMC proliferation in a dose dependent
manner from 0.5 to 2mM. At 2mM, aspirin decreased DNA synthesis from
101.0±3.205% to 71.84±2.733%. Co-incubation with anti-TGF-B1 antibody
was able to increase proliferation from 71.84±2.733% to 94.53±5.965%.
At this concentration, aspirin induced neither cytotocity nor apoptosis up to
48h. Aspirin 2mM induced TGF-B1 secretion from 0 to 6h. However, mRNA
synthesis of TGF-B-R-II remained unchanged.

Conclusions: At antiinflammatory concentrations (2mM) aspirin was able
to decrease human vascular smooth muscle cell DNA synthesis by inducing
secretion of TGF-B1.
Funding: This work was funded by Fondo de Investigaciones Sanitarias FISS
01/0815 (Health Research Fund from the Spanish Ministry of Health), and
by RECAVA. We thank the Cardiac Surgery Service (Hospital Clínico San
Carlos, Madrid) for providing us the internal mammary arteries.

Tu-P8:293 TRANILAST INHIBITS TRANSDIFFERENTIATION
OF MACROPHAGES INTO SMOOTH MUSCLE-LIKE
CELLS

K. Ninomiya1, Y. Fujioka1, A. Takahashi1, A. Fukuda1, Y. Ishikawa2,
M. Yokoyama1. 1Division of Cardiovascular and Respiratory Medicine,
Kobe University Graduate School of Medicine, Kobe, Japan; 2Faculty of
Health Sciences, Kobe University School of Medicine, Kobe, Japan

Objective: We have previously reported that monocytes/macrophages lineage
transdifferentiates into smooth muscle-like cells via transforming growth
factor-beta (TGF-beta) signaling in vitro (2004 AHA, New Orleans and 2005
EAS, Praque) and it may contribute to vascular remodeling. We examined
whether an anti-allergic agent, Tranilast, suppresses the transdifferentiation in
vitro.

Methods and Results: Using rat peritoneal excudate macrophages, we
investigated the expressions of smooth muscle specific differentiation marker
proteins such as alpha-SM actin (SMA), embryonic myosin heavy chain
isoform (SMemb) and calponin by Western Bloting. At day 1, more than
95% of cultured monocytes were positive for macrophage-specific antigen
(CD11b and ED1) but negative for SMA, calponin and SMemb. After 7
days in 10% FBS culture condition, robust induction of SMC specific mark-
ers were observed. Treatment of macrophages with Tranilast (300 mcmol/l)
suppressed smooth muscle specific marker appearance (about 0.2- 0.5 fold).
Flowcytometric analysis revealed at day 7,Tranilast decreased SMA-positive
cell populations by 0.25-fold less than that of control (10%FBS alone).

Conclusions: These results indicated that Tranilast suppresses transdiffer-
entiation of macrophages into smooth muscle-like cells and partly because
of the suppressive effect, Tranilast prevents neointimal thickening and post
angioplasty restenosis.

Tu-P8:294 ESSENTIAL ROLE OF INCREASED RELEASE OF
MCP-1 IN THE MECHANISM OF PLATELET-
DERIVED GROWTH FACTOR (PDGF)-INDUCED
PROLIFERATION AND MIGRATION OF VASCULAR
SMOOTH MUSCLE CELLS

K. Nakano, K. Egashira, K. Sunagawa. Department of Cardiovascular
Medicine, Graduate School of Medical Science, Kyushu University, Fukuoka,
Japan

Objective: We and others have reported a central role of monocyte chemoat-
tractant protein-1 (MCP-1)-mediated inflammation in the pathogenesis of
atherosclerosis. We also reported calcium channel blockers (CCBs) reduced
atherosclerosis possibly through reduced MCP-1 expression. Recent reports
suggest the presence of MCP-1 receptor on vascular smooth muscle cells
(VSMCs). Therefore, increased expression of MCP-1 might be involved in
the mechanism of proliferation/migration of VSMCs, which might contribute
to atherogenesis. Methods and Results: PDGF-induced proliferation was de-
termined by cell counting, and migration was evaluated by the Boyden’s
chamber method. Treatment with a dominant-negative inhibitor of MCP-1
prevented proliferation/migration of VSMCs induced not only by MCP-1
at 10 ng/mL, but also by PDGF at 10 ng/mL. To examine contribution of
MCP-1 release, MCP-1 levels in supernant was measured by ELISA. PDGF
increased the MCP-1 levels from 3.4 ± 0.6 to 33.5 ± 12.0 ng/mg. Calcium
channel blocker (azelnidipine at 1, 10, and 100 nM) reduced PDGF-induced
proliferation/migration of VSMCs and MCP-1 release in a dose-dependent
manner.

Conclusions: These data suggest that increased release of MCP-1 mediated
via Ca influx is involved critically in the mechanism of PDGF-induced mito-
genic action of MCP-1. This study supports the notion that MCP-1 functions
not only as the chemokine for monocytes, but also as a critical mitogen of
VSMCs in the process of atherosclerotic vascular disease.
Funding: This study was supported by Grants-in-Aid for Scientific Research
from the Ministry of Education, Science, and Culture, Japan.

Tu-P8:295 NUCLEAR PHOSPHATIDYL INOSITOL
(3,4,5)TRISPHOSPHATE REGULATION IN VASCULAR
SMOOTH MUSCLE CELLS
PROLIFERATION/DIFFERENTIATION

M. Laffargue, S. Gayral, A. Fougerat, P. Deleris, N. Malet, M. Douillon. Lml
Dept, Inserm U563, Toulouse, France

Vascular smooth muscle cells (VSMC) proliferation/differenciation is one
of the key processes in the developpement of vascular pathologies such as
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atherosclerosis or restenosis. The involvement of phosphoinositide 3-kinase
(PI3K) family and their lipid products (especially the phosphatidyl inositol
(3,4,5) trisphosphate or PIP3) is well established. The signalling pathways
leading to their regulation offer interesting therapeutic perspectives in the
treatment of vascular pathologies. Our team has recently identified the gamma
isoform of PI3K in the nucleus compartment of VSMC that produce PIP3 and
the 5 phosphoinositide phosphatase PTEN able to degradate the same lipid
product. We now investigate the role of these enzymes in smooth muscle cells
from aortic pig. This model has the particularity to switch from a proliferating
phenotype to a differentiated phenotype by simple serum depletion. The first
results obtained with PTEN indicate a correlation with phosphorylation of
PTEN in the nucleus compartment and the differentiation state of VSMC
without any modification of its expression level. To investigate the biological
effect of this observation, we have generated adenoviral constructs of the two
enzymes flanked to a N teminal nuclear location sequence(NLS). We now
study the effects of an important increase of nuclear PIP3 or a decrease of
the same lipid product by adenoviral infection of proteine kinase or proteine
phosphatase on VSMC differentiation and/or proliferation.

Tu-P8:296 EFFECT OF SEX HORMONES ON
ATHEROSCLEROTIC INDICES IN PRIMARY
CULTURE OF FEMALE CELLS

R.A. Kireev1, E. Kuvshinova1 , I.V. Andrianova2 , I.A. Sobenin1,
A.N. Orekhov1,3 . 1Institute of General Pathology and Pathophysiology,
Moscow, Russia; 2Institute of Experimental Cardiology, Moscow, Russia;
3Institute For Atherosclerosis Research, Moscow, Russia

Objective: We performed the in vitro study of the effect of sex hormones(SH)
on cholesterol(Chol)accumulation and proliferation(Prol) in the primary cul-
ture of human female(F) blood-derived Mn/Mph and intimal mesenchymal
cells derived from normal and atherosclerotic(Ath) aorta.

Methods: Subendothelial cells were isolated from F aortic intima obtained
from fresh autopsy material by digestion with collagenase. Primary 7-days
cultures of cells isolated either from unaffected or ath regions of aorta were
used for experiments. Mn were obtained after separation of blood serum
samples by gradient centrifugation on Ficoll-Paque and were used either after
1st day in culture or after their naturation to Mph over 10 days. Es,T,DHT
was added to cells culture in concentrations 10-7-10-9M. AR antagonists was
added to Mn/Mph culture in concentration 10-6M. After 24-h incubation,
intracellular Chol content was measured. Cell prol was determined by a
[3H]thymidine incorporation assay measuring DNA synthesis.

Results: In normal and ath cells Es and T reduced intracellular Chol
accumulation. Both hormones inhibited prol of cells from F aortic intima.
However, DHT increased intracellular Chol accumulation and DNA synthesis.
In cultured Mn/Mph the intracellular Chol accumulation was reduced after Es
treatment at concentration 10-7-10-9 M. Androgens increased Chol accumu-
lation and Thym incorporation in Mn/Mph. This androgen-associated increase
in cells prol was eliminated by coincubation with the AR antagonists.

Conclusions: These data demonstrated that the possible role of SH in
atherogenesis is unequivocal since they produce different regulatory effects
due to the physiologic role and tissue-specific cellular response to stimulation.

Tu-P8:297 GRANULOCYTE-MACROPHAGE COLONY
STIMULATING FACTOR CONTRIBUTES TO
RESTENOSIS FOLLOWING EXPERIMENTAL
ENDOTHELIAL DENUDATION

A.K. Harris, J. Shen, B.D. Hambly, S. Bao. Department of Pathology,
University of Sydney, Sydney, Australia

Objective: Neointimal proliferation is a key element of atherosclerosis and
restenosis. Granulocyte-Macrophage Colony Stimulating Factor (GM-CSF) is
a cytokine involved in inflammation/immunity. GM-CSF enhances the recruit-
ment of macrophages and is hypothesised to contribute to restenosis. A novel
mouse model was used to investigate GM-CSF in neointimal proliferation.

Methods: Endothelial denudation was performed on iliac arteries of GM-
CSF gene knockout (KO) and C57Bl/6 wild type (WT) mice. Arteries were
harvested 3, 4, 5, 6 & 7 weeks following injury (n>4) and vessel morphometry
was performed. Immunohistochemistry and trichrome staining were utilised
to detect macrophages and connective tissue, respectively.

Results: Neointimal proliferation was observed in all injured vessels.
Significantly less neointimal proliferation was observed in the GM-CSF KO
groups at weeks 4, 5 & 6 (∼10% less) (p<0.05). Macrophage recruitment
to the KO arteries was reduced to approximately 30% of WT at week 4

(p<0.05). No significant difference in production of connective tissue content
was observed.

Conclusions: GM-CSF significantly contributed to the neointimal prolif-
eration observed in the WT group of our mouse model of restenosis. One
possible mechanism for this is the increased numbers of macrophages found
in the wild type vessels which would augment the inflammatory reaction.
Thus, inhibition of GM CSF is a potential therapeutic target for the inhibition
of restenosis. GM-CSF could also alter expression of other cytokines in the
arteries, such as interferon gamma.
Funding: Muscle Research Fund, University of Sydney

Tu-P8:298 PROTEIN STRUCTURES FOR REGENERATION OF
VASCULAR WALL

E. Filova1,2, E. Brynda3, L. Bacakova1,2 , M. Houska3, T. Riedel3 . 1Institute
of Physiology of The Academy of Sciences of The Czech Republic, Prague,
Czech Republic; 2Centre for Cardiovascular Research, Prague, Czech
Republic; 3Institute of Macromolecular Chemistry of The Academy of Science
of The Czech Republic, Prague, Czech Republic

Atherosclerosis often leads to stenosis or occlusion of blood vessels which
can be replaced with artificial prostheses. The latter are constructed most
often from poly(ethyleneterephtalate) or poly(tetrafluoroethylene), resistant to
cell attachment. Conversely, bio-artificial prostheses promote cell spreading
and growth. In this work, fibrinogen (Fbg) adsorbed on polystyrene surfaces
was treated with thrombin solution. After washing the surface with buffer
and adding fresh Fbg solution, fibrin network was formed at the surface
by the catalytic action of surface-attached thrombin. Some fibrin networks
were stabilized by blood plasma Factor XIII or by covalent crosslinking
with 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (EDC)
and N-hydroxysulfo-succinimide (NHS) or modified with bound extracellular
matrix proteins fibronectin, laminin, or collagen I. The layers were seeded
with rat aortic smooth muscle cells (RASMC), and evaluated after 1, 3, and
7 days. Compared with uncrosslinked assemblies the number of RASMC
attached onto EDC+NHS crosslinked assemblies was similar after 1 day and
lower after 7 days, the attached cells were less spread and their morphology
changed from polygonal to star-like with protrusions. RASMC on all samples
were positively stained for alpha-actin, a marker of vascular smooth muscle
differentiation. These protein assemblies regulate cell adhesion and growth,
and can help to convert inert prostheses into bioartificial ones. Supported by
Grant Agency of Acad. Sci. CR, under contracts A4050202, IA400500507,
and 1QS500110564, and by Centre for Cardiovascular Research, CR.

Tu-P8:299 IN VITRO ENHANCED ANTIPROLIFERATIVE
ACTIVITY OF EVEROLIMUS BY FLUVASTATIN ON
ARTERIAL SMOOTH MUSCLE CELLS

N. Ferri1, A. Granata1, C. Pirola1, P.J. Pfister2, R. Dorent2, A. Corsini1.
1Department of Pharmacological Sciences, University of Milan, Milan, Italy;
2Novartis-Pharma Ag, Basel, Switzerland

Smooth muscle cell (SMC) proliferation plays a pivotal role in restenosis
after stent implantation. The proliferation signal inhibitor also called mTOR
inhibitor, everolimus, is an orally active immunosuppressant with antiprolifer-
ative properties which has been shown to be effective in preventing neointimal
proliferation after coronary stent. In the present study, we investigated the ef-
fect of the combination of everolimus with the HMG-CoA reductase inhibitor,
fluvastatin on cultured SMC. Everolimus inhibited rat aortic SMC growth
(IC50=1.93x10-8 M) at concentrations similar to those observed in plasma of
patients (5 1.5x10-9 M). More interestingly, the combination of subliminal
concentrations of fluvastatin with everolimus caused a 8.4 times more effective
anti-proliferative action (IC50=2.23 x 10-9 M) than everolimus alone. This
effect was shown to be synergistic by isobologram analysis. Everolimus
also showed a concentration-dependent inhibitory action of [3H]-thymidine
incorporation (IC50=6.47x10-9 M), effect synergistically increased by the
combination with 2x10-6M fluvastatin (IC50=4.3x10-12 M). The block in
G1/S phase elicited by everolimus was further confirmed by cell cycle analysis
and the evaluation of the expression of cyclin D1 levels by the western
blotting. The addition of 2x10-6 M fluvastatin significantly increased the
inhibitory effect of everolimus on cell cycle progression. Taken together, we
provided in vitro evidence for the potential antiproliferative clinical benefits
of the association fluvastatin everolimus.
Funding: This study was supported by Novartis-Pharma.

XIV International Symposium on Atherosclerosis, Rome, Italy, June 18–22, 2006



Tuesday, June 20, 2006: Poster Session
P8 Basic science (2nd part) 251

T
U

E
S

D
A

Y

Tu-P8:300 SERA FROM PATIENTS TREATED WITH
FLUVASTATIN XL INHIBIT HUMAN ARTERIAL
MYOCYTE PROLIFERATION

L. Arnaboldi1, F. Pazzucconi2 , C.R. Gimpelewicz3 , G. Bermann3,
R. Paoletti1 , C.R. Sirtori2 , A. Corsini1. 1Dipartimento di Scienze
Farmacologiche, Universita’ Degli Studi, Milano, Italy; 2Centro E. Grossi
Paoletti, Universita’ Degli Studi, Milano, Italy; 3Novartis Pharma Ag, Basel,
Switzerland

Statins decrease the synthesis of cholesterol and of mevalonate derivatives
involved in smooth muscle cell (SMC) proliferation. We showed that sera from
patients treated with fluvastatin (F) immediate release (IR) inhibit in vitro
SMC proliferation at negligible serum drug concentrations (effect unrelated to
serum drug levels). Treatment with F extended release (XL) 80 mg uid results
in lower systemic concentrations, with C lowering efficacy of a FIR 40 mg bid
regimen. The aim of the study is to demonstrate that sera from patients treated
with FXL 80 mg uid decrease SMC proliferation and cholesterol synthesis
and to compare these effects with those elicited by FIR 40 mg bid.

This is a randomized, double-blind, double-dummy, two-way crossover,
active-control trial in 10 primary hypercholesterolemic patients treated with
FXL 80 mg uid or with FIR 40 mg bid for 17 days. Whole-blood sera obtained
at Day 1 (basal) and 17 (1,2,4,6,10,24 hours) were added to SMC to evaluate
proliferation and cholesterol synthesis. FIR and FXL lower LDL-C (37.7 and
36.9%), total C and triglycerides.

FXL inhibits SMC proliferation by 21.3% vs basal (p=.016); FIR shows
a 16.3% decrease (p=.047), but the difference is not significant (p=.62). C
synthesis inhibition (-51.2%) peaks 1 hour after FIR administration, while it
is less pronounced but longer-lasting (-33.6%; median 4 hours) after FXL.

FXL maintains the pleiotropic properties of FIR; the lack of correspondence
between lipid-lowering effect, C synthesis and inhibition of SMC proliferation
suggests that these effects are elicited through independent mechanisms.
Funding: Novartis AG funded the study.

Tu-P8:301 AGGRAVATION OF ATHEROSCLEROSIS BY MAST
CELLS IN THE NEW ZEALAND WHITE RABBIT
WITH STEGNOTIC CAROTID ARTERY

W.Q. Sun, Y.Z. Yang, X. Ye, Y.L. Tang, K. Peng, B.H. Dong, Y.H. Sun,
H.Y. Jin. Institute of Cardiovascular Disease, Nanhua University, Hengyang,
China

Objectives: Generate the animal model with stegnotic carotid artery in New
Zealand white rabbits and investigate the effect of mast cells on atherosclerosis
in stegnotic carotid artery.

Methods: Silastic collars were placed around the carotid arteries of 43
New Zealand white rabbits fed by western diet. 22 of these rabbits were ad-
ministrated by compound 48/80 or ketotifen fumarate. The degree of stenosis
in carotid artery was observed by X-ray. 12 weeks after collar placement
both bilateral carotid arteries and aorta of each rabbit were removed, and then
stained after formalin fixation.

Results: The serious lesions, which contained plenty of foam cells, choles-
terol crystal, angiogenesis, and calcification, occurred in the area of proximal
to the collar in compound 48/80 group. Moreover, the lumen were completely
obstructed by lesions. However, these phenomena were not presented in the
counterpart area in other groups, except abundance of foam cells and a little
cholesterol crystal in lesions Besides, the lesions area in aortas of compound
48/80 group was larger than of others, and one of the aortas displayed
aneurism-like appearance.

Conclusions: Mast cells degranulation can contribute to atherosclerotic
lesion in stegnotic carotid arteries of New Zealand white rabbits and may
influence the structure of arteries.
Funding: This work was supported by National 973 project (G2000056905).

Tu-P8:302 CORONARY INTIMA THICKNESS IN RELATION TO
ESTROGEN RECEPTOR GENOTYPE IN WOMEN
YOUNGER THAN 50 YEARS OF AGE

A.T. Henttonen1, M-L. Kortelainen2 , S.T. Nikkari1 , T.A. Kunnas1.
1Department of Medical Biochemistry, University of Tampere Medical
School, Tampere, Finland; 2Department of Forensic Medicine, University of
Oulu, Oulu, Finland

Objective: Resent findings support the importance of estrogen receptors in
cardiovascular function in both men and women. However, relatively little is
known about the effect of polymorphisms in the ER alpha gene (ESR1) on

the risk for CVD. The ESR1 gene has a common two-allelic polymorphism
(PvuII, c.454T>C) in the first intron leading to genotypes TT, TC and CC. The
454-397CC genotype is associated with increased coronary atherosclerosis
and myocardial infarction in men. The purpose of the present study was to
investigate whether coronary artery intima thicknes is associated with ESR1
genotype in premenopausal women aged 15 to 49 years.

Methods: Coronay arteries were obtained at autopsy from 125 pre-
menopausal women. the thickness of the coronary intima was measured by
computerized image analysis. The ESR1 genotype was determined by PCR.

Results: The overall frequencies for the genotype groups in the study
population were 0.39 for TT, 0.42 for TC and 0.18 for CC, which are compa-
rable to the frequencies in Finnish population studies. On the mean, women
with CC genotype had thicker coronary intimas compared to women with TT
genotype (p=0.022). The intermediate group (TC) did not significantly differ
from either the CC or the TT genotype group in this respect. We also found
that women who had died of coronary causes (n=5) represented only CC and
CT genotypes. Statistically, women carrying C-allele had a higher risk for
death by coronary cause as compared to the TT genotype carriers (p=0.036).

Conclusions: Our results emphasize the importance of ESR1 gene variant
as a CAD risk indicator in premenopausal women.

Tu-P8:303 INCREASED ARTERIAL INTIMA-MEDIA
THICKNESS IS RELATED TO LP(A) LEVELS IN
CHILDREN HETEROGYGOUS FOR FAMILIAL
HYPERCHOLESTEROLEMIA

A. Skouma1, K. Stamatelopoulos2 , P. Voidonikola2 , P. Katsichti2 ,
C. Papamichael2 , E. Drogari1. 1Choremio Research Institute,Metabolic
Unit,1st Department of Paediatrics,Agia Sophia Children’s Hospital,
University of Athens, Greece; 2Vascular Laboratory,Department of Clinical
Therapeutics,Alexandra Hospital, University of Athens, Greece

Familial Hypercholesterolemia(FH) is associated with premature atheroscle-
rosis.120 children with heterogygous FH (68 males,52 females,6-18years)
were examined.High Resolution B-mode ultrasonography(12.0 Mz linear ar-
ray transducer, Vivid 7,GE,USA) was used to maesure arterial intima media
thickness(IMT).Mean IMT from 3 sites of the carotid artery(common, bifur-
cation and arterial carotid artery), from the common femoral arteries and the
abdominal aorta were measured as structural markers of early atherosclero-
sis.Measurment from each site were assesed separately as well as the mean
from all 9 sites (mean IMT) and from the 6 carotid sites(combined IMT).Total
cholesterol, LDL and HDL cholesterol, triglycerides and Lp(a) levels were
measured in serum.

A cutoff value of more than 14mg/dl for Lp(a) could best predict an
IMT of more than 0.5mm in the abdominal aorta as this was evaluated
by a receiver under the operating characteristic analysis(ROC curve).IMT in
the abdominal aorta (0,50±0,93mm versus 0,59±0,15mm,p=0,003),combined
(0,48±0,07mm versus 0,51±0,08mm,p=0,02) and mean IMT(0,47±0,07mm
versus 0,51±0,07mm,p=0,004)were significantly higher in children with
Lp(a)>14mg/gl.These differences remained significant only for aortic and
mean IMT when adjusted for age, gender and blood lipids.Age and blood lipid
levels were similar between children with Lp(a)higher or lower than 14mg/dl.

Conclusion: Lp(a) levels are related to early atherosclerotic changes in
children with heterogygous FH independently of total and LDL cholesterol.

Tu-P8:304 EFFECT OF ANTIOXIDANTS ON HIGH
GLUCOSE-CAUSED INHIBITION OF ENDOTHELIAL
PROGENITOR CELL PROLIFERATION

Y.H. Chen1, F.Y. Lin3, S.J. Lin1,2,3, T.C. Wu1,3, J.W. Chen2,3. 1Institute of
Clinical Medicine, National Yang-Ming University, Taipei, Taiwan; 2Cardio-
vascular Research Center, National Yang-Ming University, Taipei, Taiwan;
3Division of Cardiology, Taipei Veterans General Hospital, Taipei, Taiwan

Objectives: Hyperglycemia can induce reactive oxygen species (ROS) over-
production and endothelial progenitor cell (EPC) dysfunction in diabetes
mellitus (DM). The aim of the study was to investigate the possible effect of
antioxidants in high glucose-induced reduction of EPC amount and function.

Methods: Total mononuclear cells (MNCs) were isolated from healthy
young subject peripheral blood by Histopaque-1077 density gradient centrifu-
gation, and then the MNCs were plated on fibronectin-coated culture dishes.
After 4-day cultured, the attached cells were incubated with D-glucose or D-
mannitol (as osmotic control) for additional 7 days. EPCs were characterized
as adherent cells double positive for acetylated LDL uptake and lectin binding.
EPCs proliferation, migration and in vitro angiogenesis activity were assayed
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with MTT assay, Transwell migration assay and in vitro vasculogenesis kit,
respectively. Results-Incubation of isolated human MNCs with D-glucose
dose-dependently decreased the number of EPCs, maximum at 30 mM. In
addition, high glucose increased senescence and impaired EPC proliferative,
migratory, and in vitro angiogenesis capacity. Co-incubation with SNP (NO
donor) reversed the reduced EPC proliferation, whereas antioxidants such as
NAC, DPI, or vitamin C did not.

Conclusions: NO donor but not antioxidants may reverse the effects of high
glucose-induced reduction of EPCs with decreased functional activity. The
results may provide further insight into the cellular mechanism of endothelial
dysfunction and vascular complication in DM patients with hyperglycemia
Funding: Grants from National Science Council, ROC.

Tu-P8:305 MODULATION OF CLUSTERIN ISOFORMS IS
ASSOCIATED TO ALL-TRANS-RETINOIC
ACID-INDUCED PROLIFERATIVE ARREST AND
APOPTOSIS OF ARTERIAL INTIMAL SMOOTH
MUSCLE CELLS

A. Orlandi, S. Pucci, A. Ciucci, F. Pichiorri, A. Ferlosio, L.G. Spagnoli.
Anatomic Pathology, Tor Vergata University of Rome, Roma, Italy

Objective: Clusterin is a heterodimeric glycoprotein which is implicated
in several biological processes and its expression increases with the pro-
gression of atherosclerosis. The nuclear(n-CLU)and cytoplasmic secreted(s-
CLU)isoforms have recently been described, but their role is still unclear.
The aim of this study is to investigate the expression of clusterin and its
isoforms during proliferative arrest and apoptosis of vascular smooth muscle
cells(SMCs).

Methods: Clusterin expression was evaluated by immunohistochemistry
and Western Blotting in human arteries and rat aortas with or without
endothelial injury by ballooning and in vitro.

Results: In human diffuse myointimal thickening, clusterin was detected
in cell cytoplasm and extracellular space while was practically absent in the
media. In rat aortas 15 days after ballooning, intimal cells overexpressed both
s-CLU and n-CLU, the latter mainly in the inner neointima; clusterin expres-
sion decreased at 60 days. In vitro, intimal cells maintained high clusterin
expression and its antisense markedly reduced proliferation and increased
apoptosis. Western blotting showed that all-trans-retinoic acid-induced prolif-
erative arrest and increased a-smooth muscle actin expression did associate to
s-CLU and B-myb reduction, whereas bax-related apoptosis was associated to
a shift from the s-CLU to n-CLU isoform.

Conclusions: Clusterin overexpression characterized neointimal SMCs;
s-CLU expression decreased in intimal cells during all-trans-retinoic acid-
induced proliferative arrest and re-differentiation, whereas n-CLU overexpres-
sion was characteristic of apoptosis. Modulation of clusterin isoforms may
represent a novel target in the pharmacological control of human vascular
diseases.
Funding: partially supported by a grant from Spedali Civili of Brescia(n.
20906055/02).

Tu-P8:306 RESVERATROL INHIBITS NICOTINE INDUCED
SMOOTH MUSCLE CELLS PROLIFERATION IN
VITRO

B. Poussier1,2, A. Cordova1, J.P. Becquemin2 , B. Sumpio1. 1Yale University,
New Haven, USA; 2Universityof Paris, Paris, France

The aim of this study was to determine the effects of resveratrol and the impact
of the combination of resveratrol and nicotine on vascular smooth muscle cell
(SMC) proliferation in vitro.

Bovine aortic SMC were treated with growth media supplemented with
resveratrol, nicotine or a combination of resveratrol and nicotine.

Resveratrol inhibited while nicotine stimulated SMC proliferation in a
dose dependent manner. The lowest concentration of resveratrol resulting in a
significant decrease in SMC proliferation compared to the control was 10-5 M
(80% versus 27% on day 1; P<0.001). The lowest concentration of nicotine
leading to a significant increase in SMC proliferation compared to the control
was 10-7 M (135% versus 80% on day 1; P<0.001). When 10-5 M resveratrol
was added to 10-7 M nicotine, it significantly decreased SMC proliferation
induced by nicotine alone and led to a proliferation not significantly differ-
ent to that obtained for the control. Resveratrol and nicotine effects were
reversible. By flow cytometry there was a G1-S block with resveratrol 10-
5 M while nicotine accelerated toward G2-M phase. Resveratrol produced
dose dependent apoptosis of SMC, (22% with resveratrol 10-4 M, 13% with

resveratrol 10-5 M). Neither resveratrol nor nicotine nor their combination
affected SMC morphology.

The results indicated that vascular SMC proliferation could be inhibited
by resveratrol and that nicotine induced proliferation could be inhibited by
resveratrol. It supports the fact that red wine consumption may have a benefit
effect on cardiovascular mortality and may be compensative on nicotine effect.

Tu-P8:307 SELECTIVE ACTIVATION OF NUCLEAR PLD1 BY
GPCR-AGONISTS IN VASCULAR SMOOTH MUSCLE
CELLS

S. Gayral1, P. Deleris2, K. Laulagnier3 , M. Laffargue1 , M. Record1,
M. Breton-Douillon1 . 1Lml Dpt, Inserm U563, Toulouse, France; 2Scc
Laboratory, University, Montreal, Canada; 3Biochemistry Dpt, Sciences II
University, Geneva, Switzerland

Vascular smooth muscle cells (VSMCs) proliferation and migration are hall-
marks of atherosclerosis development and postangioplasty restenosis. Recent
studies highlight the existence of an autonomous nuclear lipid metabolism
related to cellular proliferation. However, the importance of nuclear phos-
phatidylcholine (PC) metabolism is poorly understood. Therefore, we are
interested in nuclear phospholipases D (PLD) identification which hydrolyses
PC in phosphatidic acid, second messenger implicated in proliferative signal
pathways. Using immunoblot experiment, in vitro PLD assay with fluorescent
substrate and confocal microscopy analysis, we demonstrated that only PLD1
is expressed in membrane-free nuclei isolated from pig aorta VSMCs, while
PLD1 and PLD2 are present in VSMCs. Inhibition of RhoA by C3exoenzyme
and PKCzeta by specific inhibitor conducted a decrease of PLD1 activity.
On the other hand, VSMCs but not nuclei treatment with PI3K inhibitors
prevented partially nuclear PLD1 activity indicating for the first time cytosolic
PI3K implication in nuclear PLD regulation. In addition, lysophosphatidic
acid (LPA) or Angiotensin II treatment of VSMCs resulted in an increase
of intranuclear PLD activity, whereas PDGF and EGF have no significant
effect. Moreover, we show that LPA-induced nuclear PLD1 activation im-
plied heterotrimeric Gi/G0 protein, PI3K/PKCzeta pathway activation and
PKCzeta nuclear translocation as well as nuclear RhoA activation. Thus, the
characterization of an endogenous PLD1 regulating PC metabolism inside
VSMC nucleus provides a new role for this enzyme in control of vascular
fibroproliferative disorders.

Tu-P8:308 ANTIPROLIFERATIVE AGENT CVT-313 HAS A
DIFFERENT IMPACT ON VASCULAR SMOOTH
MUSCLE CELLS FROM ADULT AND NEWBORN
RATS

E. Filova1, V. Bryja2, L. Noskova1, L. Cajanek2 , L. Bacakova1 ,
M. Lapcikova3 , F. Rypacek3 . 1Institute of Physiology of The Academy of
Sciences of The Czech Republic, Prague, Czech Republic; 2Instiute of
Experimental Medicine of Academy of Science of The Czech Republic,
Prague, Czech Republic; 3Institute of Macromolecular Chemistry of The
Czech Republic, Prague, Czech Republic

Control of the proliferation of vascular smooth muscle cells (VSMC) after
vascular surgery can prevent stenosis or occlusion of blood vessels. In the
study, we evaluated the effects of a newly developed potential antiproliferative
drug CVT-313 on VSMC in cultures from adult and newborn rats. After
two-day treatment of VSMC with CVT-313 (concentration range from 4 to
4000 ng/ml), we measured the cell number, cyclin-dependent kinase 2 (CDK2)
content, phosphorylation of histone H1, amount of regulators of cells cycle,
e.g. cyclin A, E and p21 and p27 and their binding to CDK2. CVT-313
excellently inhibited proliferation of VSMC from newborn rat, but had only
low effects on cells from adult rats. In VSMC from newborn rats, we observed
a lower phosphorylation of histone H1 after CVT-313 treatment, increased
content of proteins p21, p27 and cyclin E. Simultaneously, a higher amount
of p27 was immunoprecipitated with CDK2. Surprisingly, in VSMC from
adult rat, CVT-313 even increased the phosphorylation of histon H1 but the
amount of CDK2 protein was not affected. VSMC from adult rats had a
lower content of p27 and p21. Moreover, CVT-313 only slightly increased the
amount of p27, while the increase of the content of cyclin E was much more
apparent. Thus, adult and newborn rats may have a different balance between
endogenous stimulators (cyclins) and inhibitors (p21 and p27) of the cell cycle
that in turn influences their sensitivity to CVT-313.
Funding: This work was supported by Grant Agency of the Acad. Sci.
CR (grant No. A4050202, 1QS500110564 and Centre for Cardiovascular
Research, Prague, CR.
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Tu-P8:309 MECHANISM FOR BLOCKADE OF ANGIOTENSIN
SUBTYPE 1 RECEPTORS TO LOWER PLASMA
GLUCOSE IN STREPTOZOTOCIN-INDUCED
DIABETIC RATS

P. Chan1, J.T. Cheng2. 1Divison of Cardiovascular Medicine, Taipei Medical
University-Wan Fang Hospital, Taipei,116, Taiwan; 2Juei-Tang Cheng,
Department of Pharmacology, College of Medicine, National Cheng Kung
University, Tainan,70101, Taiwan

Aims: We investigated the mechanism(s) by which valsartan, a selective
antagonist of angiotensin subtype 1 (AT1) receptor, decreased plasma glucose
in streptozotocin-induced diabetic rats (STZ-diabetic rats).

Methods: Plasma glucose was assessed by glucose oxidase method. The
concentration of b-endorphin in incubating adrenal medulla was measured
using an enzyme-linked immunosorbent assay. The mRNA levels of the
subtype 4 form of glucose transporter (GLUT4) in soleus muscle and phos-
phoenolpyruvate carboxykinase (PEPCK) in the liver were detected thru
molecular biology assay.

Results: Injection of valsartan dose-dependently increased plasma b-
endorphin-like immunoreactivity (BER) in parallel with the lowering of
glucose in STZ-diabetic rats. Naloxone and naloxonazine inhibited the plasma
glucose lowering action of valsartan at doses sufficient to block opioid m-
receptors. Bilateral adrenalectomy in STZ-diabetic rats eliminated both the
plasma glucose lowering action and the plasma BER elevating action of
valsartan. Treatment of STZ-diabetic rats with valsartan (0.2 mg/kg) three
times daily for 3 days resulted in an increase in gene expression of GLUT4 in
soleus muscle and impeded the reduction of elevated mRNA or protein level
of hepatic PEPCK. Both of these effects were blocked by opioid m-receptor
antagonist.

Conclusions: The results suggest that blockade of AT1 receptor by val-
sartan may enhance the adrenal b-endorphin secretion induced by ACh,
activating the opioid m-receptors to increase glucose utilization and/or to
decrease hepatic gluconeogenesis, resulting in the reduction of plasma glucose
in STZ-diabetic rats.

Tu-P8:310 UROKINASE PLASMINOGEN ACTIVATOR (UPA)
STIMULATES MACROPHAGE CHOLESTEROL
BIOSYNTHESIS VIA INCREMENT OF CELLULAR
OXIDATIVE STATE

B. Fuhrman1, O. Nitzan2, N. Volkova1 , M. Aviram1. 1Technion Faculty of
Medicine and Rambam Medical Center, Haifa, Israel; 2Internal Medicine
Ward C, Haemek Medical Center, Afula, Israel

Objective: Urokinase plasminogen activator (uPA) is expressed in human
atherosclerotic lesions, predominantly in macrophages, and it was shown to
contribute to the progression of atherosclerosis. Since early atherogenesis is
characterized by cholesterol-loaded macrophage-foam cells, we questioned
whether uPA promotes macrophage cholesterol accumulation.

Methods and Results: Cellular cholesterol content in THP-1 macrophages
pre-incubated for 24h at 370C with uPA (5-40nmol/L) increased by up to
40%. uPA induced a dose-dependent increase in macrophage cholesterol
biosynthesis, which depended upon binding of uPA to its receptor, and was
evident from [3H]-acetate, but not from [14C]-mevalonate, suggesting relation
to HMGCoA reductase activation. RT-PCR analysis demonstrated indeed that
uPA upregulated HMGCoA mRNA expression in macrophages in a dose
dependent manner. uPA stimulation of macrophage cholesterol biosynthesis
was mediated, at least in part, by an uPA-dependent increase (up to 3 fold) in
cellular oxidative state.

Conclusions: This study shows, for the first time, that uPA stimulates
macrophage cholesterol accumulation by enhancing cholesterol biosynthesis,
secondary to an increase in cellular oxidative stress, thus contributing to
atherosclerosis development.

Tu-P8:311 INSULIN SIGNALING IN ARTERIES PREVENTS
SMOOTH MUSCLE APOPTOSIS

K. Shimokado, T. Nakazawa, T. Chiba, E. Kaneko. Tokyo Medical and Dental
University, Tokyo, Japan

Objective: Insulin acts as an antiapoptotic factor of cultured vascular cells,
but it is not clear whether it also exerts antiapoptotic effects on vascular cells
in vivo. We studied insulin receptor signaling in the arteries of normal and
diabetic rats to establish whether insulin exerts antiapoptotic effects toward
vascular smooth muscle cells in vivo as well as in vitro.

Methods and Results: Western blot analysis and real-time PCR revealed
both alpha and beta subunits of the insulin receptor in association with insulin
receptor substrate-1 and phosphatidylinositol 3-kinade in the media of the aorta
and carotid artery of Spargue-Dawley rats. The insulin receptor signaling path-
way was partially activated under physiological conditions, further activated
by intravenous insulin injection, and was attenuated in streptozotocin-induced
diabetic rats. Lipopolysaccharide injection induced more apoptosis of vascu-
lar smooth muscle cells in diabetic rats than in control rats, while insulin
prevented apoptosis in the aortic wall. An in vitro study suggested that the
antiapoptotic effect of insulin was mediated by phosphatidylinositol 3-kinase.

Conclusions: insulin is an antiapoptotic factor of vascular smooth muscle
cells in vitro and also in vivo. Decreased insulin action of the artery may
increase smooth muscle cell death and cause unstable plaque formation in
diabetes.
Funding: Special Coordination Funds from Ministry of Education, Science,
Technology, and Culture of Japan

Tu-P8:312 SUPEROXIDE DISMUTASE AND CATALASE INHIBIT
OXIDIZED LOW DENSITY LIPOPROTEIN-INDUCED
HUMAN AORTIC SMOOTH MUSCLE CELL
PROLIFERATION

S.J. Lin1,2, Y.H. Chen1,2 , J.W. Chen1,2 , Y.L. Chen3. 1Cardiovascular Disease
Research Center,National Yang-Ming University, Taipei, Taiwan; 2Division of
Cardiology, Taipei Veterans General Hospital, Taipei, Taiwan; 3Department
of Anatomy and Cell Biology, National Taiwan University, Taipei, Taiwan

Objective: Several antioxidant enzymes, including superoxide dismutase
(SOD) and catalase, have been suggested to be protective against the pro-
liferation of vascular smooth muscle cells exposed to oxidative stress. We
investigated the effects of SOD and/or catalase on oxLDL-induced prolif-
eration of, and intracellular signaling in, human aortic smooth muscle cells
(HASMCs).

Methods and Results: HASMCs were transfected with adenovirus carry-
ing the human SOD gene and/or the human catalase gene. This resulted in
a high level of SOD and/or catalase overexpression and decreased oxLDL-
induced HASMCs proliferation. SOD and/or catalase also induced cell-cycle
arrest in G0/G1 phase, which was associated with decreased expression
of cyclin D1, cyclin E, CDK2, and CDK4 and upregulation of p21Cip1
and p27Kip1. Phosphorylation studies on ERK1/2, JNK, and p38, demon-
strated that SOD and/or catalase overexpression suppressed ERK1/2 and
JNK phosphorylation. Gel-mobility shift analysis showed that oxLDL caused
an increase in the DNA binding activity of activator protein-1 (AP-1) and
nuclear factor kappa B (NF-kB), which was inhibited by SOD and/or catalase
overexpression.

Conclusions: These results provide the first evidence that overexpression
of SOD and/or catalase in HASMCs attenuates the cell proliferation caused by
oxLDL stimulation and that this inhibitory effect is mediated via downregula-
tion of ERK1/2 and JNK phosphorylation and AP-1 and NF-kB inactivation.
These observations support the feasibility of the increase of SOD and/or
catalase expression in human smooth muscle cells as a means of protection
against oxidant injury.

Tu-P8:313 THE RECRUITMENT OF HISTONE DEACETYLASES
INDUCED BY BILE ACIDS INHIBITS TRASCRIPTION
OF CHOLESTEROL 7ALPHA-HYDROXYLASE GENE
(CYP7A1)

E. Scotti, C. Godio, N. Mitro, E. Gers, E. De Fabiani, A.B. Vigil Chacon,
D. Caruso, M. Crestani. Department of Pharmacological Sciences University
of Milan, Milan, Italy

Bile acids biosynthesis is the major pathway for cholesterol disposal from
the body and can be targeted for the development of therapeutic strategies
for hypercholesterolemia. Here, we show that bile acids regulate their own
synthesis by recruiting a repressor complex containing histone deacetylases
(HDACs) on the promoter of the cholesterol 7alpha-hydroxylase (CYP7A1).
By using fluorescent confocal microscopy and chromatin immunoprecipitation
analyses, we demonstrate that bile acids cause the translocation of HDAC7
from the cytosol to the nucleus and its recruitment to the CYP7A1 promoter
along with HDAC3 and the corepressor SMRT. This repressor complex deter-
mines the local chromatin remodeling and the deacetylation and dissociation
of the nuclear receptor HNF-4 from CYP7A1 promoter resulting in the arrest
of the elongation activity of RNA polymerase II. Calyculin A, a well-known
phosphatase inhibitor, prevents the traslocation of HDAC7 to the nucleus
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and, as a result, the feedback regulation of CYP7A1 mediated by bile acids.
Silencing of HDAC7 in liver cells by siRNA prevents the inhibitory effect of
bile acids on CYP7A1 transcription, whereas silencing of other HDACs does
not alter the response to bile acids.

Our study highlights the importance of HDACs in the trascriptional regu-
lation of CYP7A1 and identifies them as a key factors in the modulation of
cholesterol catabolism.
Funding: Patent #WO2005105066.Supported by grants to MC from the Eu-
ropean Commission FP5 QLG1-CT-2001-01513, from MIUR COFIN-PRIN
2002062991 and from Telethon GGP04252.

Tu-P8:314 TRANSCRIPTIONAL REGULATION OF RETINOIC
ACID RECEPTOR-RELATED ORPHAN RECEPTOR
ALPHA 4

F. Osaki, H. Takata, T. Suehiro, M. Inoue, K. Arii, Y. Ikeda, Y. Kumon,
K. Hashimoto. Kochi Medical School, Kochi University, Nankoku, Japan

Objectives: Retinoic acid receptor-related orphan receptor alpha (RORalpha)
is an orphan nuclear receptor, which modulates cerebellar development, in-
flammation, atherosclerosis and angiogenesis. We studied the transcriptional
regulation of RORalpha4 gene.

Methods: The DNA fragments of 5-upstream region of RORalpha4 gene
(-1197/+71, -576/+71, -146/+71, -110/+71, and -82/+71) were inserted to
pGL4-Luciferase Vectors (ROR/Luc). pCL-neo Mammalian Expression Vec-
tor containing DNA sequences of Sp1, PPARalpha or PPARgamma1 was
generated using human cDNAs. The ROR/Luc was transfected into human
hepatoma cell line (Huh7 cells) with or without co-transfection of Sp1 or
PPARs expression vector. Luciferase activity was measured 48 hours after a
transfection. An electrophoretic mobility shift assay (EMSA) was performed
with synthesized dsDNA (-147/-118 or -110/-88) that contained a sequence of
GC box.

Results: All constructs of ROR/Luc except ROR(-82/+71)/Luc revealed
luciferase activities and ROR(-146/+71)/Luc had the highest activity. Sp1
expression vector significantly enhanced luciferase activity of ROR/Luc (4
fold), while both PPARalpha and PPARgamma1 expression vectors did not
affect the activity. EMSA revealed that both DNA fragments (-147/-118 and
-110/-88) bound Sp1 protein.

Conclusions: The 5-upstream region (-1197/+71) of RORalpha4 gene had
promoter activity and the region of -146/-83 may be important for the activity.
The region has multiple binding sites for Sp1 that may play a cruicial role in
the transcriptional regulation of RORalpha4 gene.

Tu-P8:315 PEROXISOME PROLIFERATOR-ACTIVATED
RECEPTOR GAMMA COACTIVATOR-1BETA
HEPATIC OVEREXPRESSION IN MICE RESULTS IN
COMBINED HYPERLIPIDEMIA

A. Ljungberg1, C. Lelliott2 , A. Ahnmark2, L. William-Olsson2,
A. Elmgren2, J. Oscarsson1,2 , D. Lindén1,2 . 1Wallenberg Laboratory for
Cardiovascular Research, Sahlgrenska Academy, Göteborg, Sweden;
2AstraZeneca R&D, Mölndal, Sweden

Objective: The PGC-1 coactivator family are important regulators of hepatic
metabolism. The in vivo role of PGC-1a and PGC-1b were studied in mice
overexpressing these coactivators in liver.

Methods: C57BL/6 mice were transduced wih PGC-1a or PGC-1b ade-
noviruses via tail vein injection (1.2 x10 9 ifu) and killed 5 days later.
Adenovirally transduced mice were treated with PPARa agonist Wy14,643 (30
umol/kg/day) for 7 days to study the interaction between PGC-1s and PPARa
activation.

Results: Hepatic PGC-1a and PGC-1b mRNAs were overexpressed 6-fold
and 14-fold respectively compared to control virus-transduced mice. PGC-1a
and PGC-1b overexpression did not change food intake, body weight or plasma
ALAT levels. Only PGC-1b increased plasma triglycerides, apoB levels and
elevated cholesterol associated with VLDL and LDL fractions. Liver triglyc-
erides were unaffected. In line with the hyperlipidemia, PGC-1b upregulated
DGAT1 whereas DGAT2, FAS, SCD-1 or MTP mRNA expression were not
increased by PGC-1 overexpression. Wy14,643 did not alter the effects of
PGC-1b on plasma parameters. However, the stimulatory effect of Wy14,643
on MCAD, ACO, Cyp4a10 and ADRP mRNA expression was blunted by
PGC-1b overexpression. This may be due to inhibition of Wy-induced PPARa
expression in mice overexpressing PGC-1b.

Conclusion: Hepatic PGC-1b overexpression induced a hyperlipidemic
response with elevated triglyceride, cholesterol and apoB levels, and DGAT1

mRNA expression. In addition, hepatic PPARa stimulation was blunted by
PGC-1b.
Funding: This work was supported by AstraZeneca and Sahlgrenska
Academy.

Tu-P8:316 PROFILING OF LXR RESPONSES GENES IN
RESPONSE TO A NOVEL LXR AGONIST COMPARED
TO REFERENCE COMPOUNDS

H. Davidson-Smith, N. Barnett, E. Kennedy-Walton, A. Parker,
H.J. McKinnon, A. Cooke, D.J. Bennett, D. Mallinson. Vascular Biology,
Organon Research, Lanarkshire, Scotland, United Kingdom

Objectives: LXR agonists induce expression of the ABCA. LXR also reg-
ulates genes responsible for fatty acid and triglyceride synthesis. An LXR
agonist T1317 has also been shown to promote hepatic fatty acid synthesis
leading to elevated plasma triglyceride in mice. The aim of this study was
to profile a novel LXR agonist (Compound A) which shows efficacy without
significant elevation of triglyceride synthesis.

Methods: Western blot (WB) analysis and cholesterol efflux was conducted
on THP-1 macrophages exposed to compounds.

Mice were treated orally with compounds. Tissues samples were taken for
gene expression analysis by QRT-PCR.

Results: Compound A showed significant upregulation of ABCA1 protein
expression by WB. The functional assay also showed enhanced cholesterol
efflux.

Gene expression analysis in the jejunum showed greater expression of
ABCA1 for Compound A compared to T1317. For bone marrow and liver,
we saw an equivalent increase in ABCA1 expression. Fatty acid synthesis
genes were upregulated by Compound A but to a lesser extent than T1317.
This indicates the expression profile of these genes to be more favourable than
T1317.

Conclusions: We have analysed Compound A for efficacy and side effect
profile. In-vitro results show an increase in ABCA1 expression and potency
by Western blot and the cholesterol efflux. Gene expression analysis showed
ABCA1 expression which is equivalent to T1317 while offering an improved
side effect profile. These data indicate that the use of gene expression pro-
filing to predict lipid modulation effects in vivo can also be used to identify
compounds with therapeutic potential.

Tu-P8:317 THE PREVENTIVE AND THERAPEUTIC EFFECT OF
A LIVER X RECEPTOR AGONIST ON
ATHEROSCLEROTIC LESIONS IN
APOLIPOPROTEIN E KNOCKOUT MICE

X.Y. Dai, C.K. Tang, X. Ou, J.H. Yang, Z.S. Jiang, D.L. Cao, X.R. Hao,
G.H. Yi, Z. Wang, L.S. Liu. Institute of Cardiovascular Disease of Nanhua
University, Hengyang, China

Objective: Liver X receptors(LXRs) have been found to induce many genes
involved in the regulation of cellular cholesterol efflux, intestinal cholesterol
absorption and hepatic lipid synthesis.

Here we investigated the effect of an LXR agonist T0901317 on the
atherosclerotic lesions in apolipoprotein E knockout(apoE-/-) mice.

Methods: Male apoE-/- mice were randomly divided into three groups,
vehicle group(n=7), prevention group(n=7) and treatment group(n=7). All of
the mice were fed a high-fat/high-cholesterol diet for 14 weeks. The vehicle
group was treated with vehicle for 14 weeks. The prevention group was treated
with LXR agonist T0901317 for 14 weeks. The treatment group was treated
with vehicle for 8 weeks, and then was treated with T0901317 for 6 weeks.

Results: LXR agonist T0901317 resulted a significant reduction of lesion
area in prevention group and treatment group compared with vehicle-treated
controls. LXR agonist contributed to the reduction of macrophage content
and the increase in collagen content of lesions. Plasma lipid concentrations
were markedly increased in prevention group and treatment gorup.T0901317
had no influence on plasma total cholesterol levels. In T0901317-treated
mice, significantlly increased LXR alpha, ATP-binding cassette transporter
A1(ABCA1), ABCG5 and ABCG8 mRNA and protein expression levels were
found in liver and small intestine.

Conclusion: The synthetic LXR asonist T0901317 has a strong preventive
and therapeutic effect on the atherosclerotic lesions in apoE-/- mice.
Funding: The work was surpported by grants from the National Natural
Sciences Foundation of China(30470720).
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Tu-P8:318 MODULATION OF PLASMA HDL BY INTESTINE
SPECIFIC ACTIVATION OF THE LIVER X
RECEPTOR

J.K. Kruit, R. Havinga, R. Boverhof, F. Kuipers. University Medical Center
Groningen, Department of Pediatrics, Groningen, The Netherlands

Agonists for the Liver X Receptor (LXR) have potentially anti-atherosclerotic
actions, however, LXR activation in rodents also leads to increased lipoge-
nesis, hypertriglyceridemia and hepatic steatosis. The consequences of LXR
activation in the liver are well studied, yet, those of LXR activation specifically
in the intestine are less known. In this study we examined the physiological
effects of the LXR agonist GW3965 on plasma lipid profile and cholesterol
absorption and secretion by the intestine in rats. For this purpose, Wistar rats
were treated with the synthetic LXR agonist GW3965 (10 mg/kg/day for 6
days), which led to an intestine-specific LXR response: No changes in hepatic
lipid levels or in gene expression of LXR target genes in the liver were ob-
served upon GW3965 treatment. Biliary cholesterol and phospholipid output
remained unaffected upon GW3965 treatment. LXR activation, however, did
increase fecal neutral sterol output by 63% and reduced fractional cholesterol
absorption by 45%. Intestinal expression of the Abc transporters Abca1 and
Abcg5, both involved in cholesterol transport was increased 11- and 7-fold
upon LXR activation. Plasma total cholesterol levels were unaffected, how-
ever, FPLC analysis on pooled samples showed an increase in HDL cholesterol
by 20%, which is a therapeutically relevant rise. These results indicate that
intestine-specific activation of LXR leads to a potentially anti-atherosclerotic
response without adverse effects on triglyceride metabolism.
Funding: This study was funded by the Netherlands Heart Foundation grant
2001B043

Tu-P8:319 A NOVEL LXR RESPONSIVE ELEMENT EXISTS IN
ATP-BINDING CASSETTE TRANSPORTER G1
(ABCG1) GENE PROMOTER

S. Abe1, Y. Uehara1,2 , S. Miura1, S. Furuyama1, C. Kitaguchi2 , H. Urata1,
T. Yamada2, K. Saku1. 1Department of Cardiology, Fukuoka University,
Fukuoka, Japan; 2Department of Internal Medicine, Fukuoka University,
Fukuoka, Japan

Background: ATP-binding cassette transporter G1 (ABCG1) is a membrane
cholesterol transporter belong to ABC transporter family as well as ABCA1.
Recently, it has appeared that the ABCG1 gene is involved in HDL-mediated
cellular cholesterol efflux and plays an antiatherogenic action.

Method: HEK293 cells were transfected with luciferase gene constructs
containing the human wild-type (WT) full length and its deleted or point-
mutated ABCG1 promoter. In electrophoretic mobility shift assays (EMSA)
experiment, HeLa nuclear extracts were incubated with the ABCG1 promoter
in the presence or absence of LXR alpha/beta antibody.

Results and Conclusions: Ligands for LXR and RXR extremely stimulated
ABCG1 gene transcription on a promoter located upstream of exon1. Since
the lesion, -303 to -163, was found as an important for response to LXR on
the ABCG1 promoter by using the deletion constracts, we confirmed the exact
lesion for response to LXR/RXR by making a point-mutated promoter. As the
results, lesion -243/-228 on upstream of exon1 was determined for LXR/RXR
responsive (DR4) element as two analogous of AGGTCA with 4 nucleotides
spaces. The element was also appeared to bind to a LXR proteins in the EMSA
assay. These results provide the first evidence for existence LXR responsive
site in the ABCG1 promoter located on upstream of exon 1. Our observations
may have an important role for a therapeutic target to atherosclerosis.

Tu-P8:320 LYSOPHOSPHATIDIC ACID INDUCES NEOINTIMA
AND VSMC DEDIFFERENTIATION VIA PPARG

G. Tigyi1, N. Makarova1 , L. Balazs2, C. Zhang3, D. Baker3. 1Dept. of
Physiology, University of Tennessee, Memphis, USA; 2Dept. of Pathology,
Memphis, USA; 3Dept. of Medicine, University of Tennessee, Memphis, USA

Objective: Identify neointima-inducing lipids in oxidized LDL
Methods: Mass spectrometry, neointima model, ligand binding, reporter

gene assays, immunohistology
Results: We provide evidence that a brief exposure to either alkyl ether

analogs of the growth factor-like phospholipid lysophosphatidic acid (LPA),
products generated during the oxidative modification of low density lipopro-
tein, or to unsaturated acyl forms of LPA induce progressive formation of
neointima in vivo in a rat carotid artery model. This effect is completely
inhibited by pretreatment with PPARg antagonist GW9662 and mimicked by

PPARg agonists Rosiglitazone. In contrast to these lipids, stearoyl-oxovaleryl
phosphatidylcholine, EGF, PDGF or VEGF failed to elicit neointima. The
structure-activity relationship for neointima induction by LPA analogs in vivo
is identical to that of PPARg activation in vitro and disparate from that of LPA
G protein-coupled receptor activation. LPA elicits neointima in LPA1&LPA2
double knockout mice. Neointima-inducing LPA analogs upregulated the
CD36 scavenger receptor in vitro and in vivo. Molecular forms of LPA that
elicit neointima formation in vivo elicit phenotypic modulation of vascular
smooth muscle cells in vitro through PPARg.

Conclusion: Select form of LPA are important novel endogenous PPARg
ligands capable of mediating vascular remodeling and that activation of the
nuclear transcription factor PPARg is necessary for neointima formation by
components of oxidized LDL.
Funding: NIH NHLBI 79004

Tu-P8:321 RXR-GAMMA AND FXR VARIANTS AFFECT SERUM
CHOLESTEROL LEVELS MAINLY THROUGH
LIPOPROTEIN LIPASE LEVELS

A. Nohara1, M. Tsuchida2, M. Takata2, S. Katsuda2, K. Miwa2,
M. Kawashiri2 , A. Inazu3, J. Kobayashi4, J. Koizumi5, H. Mabuchi1.
1Department of Lipidology, Kanazawa University. Kanazawa, Japan;
2Molecular Genetics of Cardiovascular Disorders, Kanazawa University,
Kanazawa, Japan; 3School of Health Sciences, Kanazawa University,
Kanazawa, Japan; 4Department of Lifestyle-Related Disease, Kanazawa
University, Kanazawa, Japan; 5Department of General Medicine, Kanazawa
University Hospital, Kanazawa, Japan

Backgrounds and Objective: Recently, some nuclear receptors are shown to
play important roles in energy homeostasis. We identified genetic variants of
these nuclear receptor genes in patients with dyslipidemia, and investigated
the influence of these variants.

Methods: We screened all the coding regions of PPARalpha,
PPARgamma2, PPARdelta, FXR, LXRalpha and RXRgamma genes in 160
hyperlipidemic patients by PCR-DGGE analysis. Clinical impacts of the
identified variants were evaluated in 176 coronary angiography performed
patients using PCR-RFLP.

Results: We identified PPARalpha G395E, PPARgamma2 P12A,
RXRgamma G14S, and FXR -1g->t variants. RXRgamma S14 carriers
had significantly lower HDL-C (52 ± 19 vs. 38 ± 9 mg/dl, p=0.01). FXR
-1t carriers without diabetes had lower HDL-C (57 ± 22 vs. 49 ± 14
mg/dl, p=0.03) and lower LDL-C (159 ± 59 vs. 136 ± 57 mg/dl, p=0.03).
RXRgamma S14 and FXR -1t carriers had significantly lower post-heparin
lipoprotein lipase (LPL) levels, and multiple regression analysis showed that
LPL levels were the main contributor to serum cholesterol levels in these
variant carriers.

Conclusion: RXRgamma and FXR variants showed association with serum
cholesterol levels presumably through direct or indirect LPL regulation.

Tu-P8:322 THE DIETARY ANTIOXIDANT RESVERATROL
AFFECTS REDOX CHANGES OF PPAR-ALFA
ACTIVITY

F.P. Mancini1,2, P. Iannelli2 , A. Meoli1 , V. Zarrilli1 , D. Tramontano3. 1Dept.
of Biol. Environ. Sci., Univ. of Sannio, Benevento, Italy; 2Dept. of Biochem.
Med. Biotech., Univ. of Napoli Federico II, Napoli, Italy; 3Dept. of BPCM L.
Califano, Univ. of Napoli Federico II, Napoli, Italy

Objective: Gene-environment interaction lies beneath the pathogenesis of the
most widespread diseases, and nutrition is among the environmental factors
with the highest impact on human health. The mechanisms involved in this
interaction are still unclear. In this study we investigated whether resveratrol,
an antioxidant polyphenol of red wine, can influence the expression and
function of several genes, including PPARa, a transcriptional factor regulating
gene expression when activated by endogenous or exogenous long-chain fatty
acids. Its activation results in a significant protection from cardiovascular
diseases in humans.

Methods: Electromobility shift assay, Western Blot analysis and GSH
determination were employed to analyze the effect of redox balance (DEM
versus resveratrol) in cultured cells.

Results: PPARa is redox-sensitive, as it displays reduced DNA-binding
activity following in vivo-treatment of the cells with 1 mmol/L diethylmaleate
(DEM), a glutathione-depleting agent. 100 μmol/L resveratrol has a dual
effect on PPARa activity: it prevents to a large extent the DEM-induced
reduction of DNA-binding activity at earlier time points, when the effect of
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DEM was stronger, while depresses PPARa activity at later time points, when
the effect of DEM was greatly reduced.

Conclusion: A nutritional substance, like resveratrol, is able to influence
the activity of transcription factors. Because of the multiple biological prop-
erties of resveratrol further investigation are required to prove its potential
benefits for human health.
Funding: work partially supported by Regione Campania, LR n. 5

Tu-P8:323 HEPATIC NUCLEAR RECEPTORS IN HUMAN
CHOLELITHIASIS: A LINK WITH INSULIN
RESISTANCE?

M. Bertolotti 1, C. Gabbi1, C. Anzivino1, M. Crestani2, N. Mitro2, M. Del
Puppo3, A. Rossi1, L. Carulli1 , P. Loria1, N. Carulli1 . 1University of Modena
and Reggio Emilia, Modena, Italy; 2University of Milano, Milano, Italy;
3University of Milano Bicocca, Monza, Italy

Little is known on the molecular mechanisms underlying cholesterol cholelithi-
asis even if previous evidence has suggested that reduced production of bile
acids might play a role. AIM of the present study was to analyze the hepatic
expression of a number of genes involved in bile acid metabolism in human
cholelithiasis.

Methods: Surgical liver biopsies were obtained in 11 patients with un-
treated cholesterol cholelithiasis and 9 gallstone-free subjects; mRNA levels
of CYP7A1 and related nuclear receptors and coactivators were assayed by
real-time quantitative RT-PCR.

Results: No differences were detected the expression of any of the genes
studied, with the exception of PPAR-gamma coactivator 1 (PGC-1), a tran-
scriptional coactivator of CYP7A1 involved in insulin sensitivity and energy
balance, which was significantly (p < 0.01) less expressed in gallstone sub-
jects. Expression of PGC-1 was linearly correlated with the bile acid receptor
FXR in the population of gallstone patients (r = 0.87 on a log scale, p < 0.01).

Conclusions: PGC-1 appears to play a role in the prevention of cholesterol
gallstone disease in humans; the finding might suggest a link with insulin
resistance conditions. This effect might take place via interaction with the bile
acid receptor FXR, whose protective role in cholelithiasis has been suggested
by recent evidence in animal models. PGC-1 and related genes might therefore
represent molecular targets for the prevention and/or treatment of gallstone
disease.
Funding: Supported by 5th Framework Program grant QLGI-CT-2001-01513
and by COFIN-PRIN grants 2002062991 and 2004 067491.

Tu-P8:324 A MIXED LXR/PPAR GAMMA/DELTA AGONIST
FAILS TO RESCUE LXR-MEDIATED DYSLIPIDEMIA
IN A NONHUMAN PRIMATE MODEL

E.M. Quinet1, A.R. Halpern1, M.D. Basso1, D.W. Yates2, M.D. Collini3 ,
J. Wrobel3, P. Nambi1. 1Cardiovascular and Metabolic Diseases, Wyeth
Research, Collegeville, USA; 2Bioresources, Wyeth Research, Collegeville,
USA; 3Global Chemical Sciences, Wyeth Research, Collegeville, USA

Liver X receptors (LXRs) are NRs that regulate the expression of genes
involved in reverse cholesterol transport and inflammation. Although LXR
agonists inhibit lesion progression in apoE and LDLR -/- mice, their potential
for elevating plasma or liver TG and LDL in species expressing CETP
has negatively impacted their therapeutic promise. A novel balanced LXR
alpha/beta agonist (WAY-254011) with mixed activity for PPAR gamma/delta
was profiled in nonhuman primates to better predict its pharmacology in
humans and evaluate the role of PPAR activity in raising HDL or lowering TG
in this species. Male and female cynomolgus monkeys maintained on chow
diets were dosed orally with WAY-254011 for 2 wks. Blood samples were
acquired at 0, 1 and 2 wks for evaluation of clinical chemistry parameters and
gene expression in whole blood. Dose-dependent increases in TPC, HDL-c
(30-65%) and the LDL fraction (2-3 fold) were observed with no significant
difference between days 7 and 14. Plasma TG and ALT concentrations were
elevated slightly over pre-dose levels. Biomarker evaluation revealed maximal
induction of ABCA1 and ABCG1 mRNA at 7 days. No obvious gender
differences were exhibited. These data indicate that in primates, a ligand
that includes PPAR gamma/delta activity along with LXR did not ameliorate
LXR-mediated dyslipidemia. However, desirable effects on specific target
gene expression such as the upregulation of ABCA1 and other cholesterol
transporters may facilitate cellular cholesterol efflux, hepatic and intestinal
sterol excretion, and may be more predictive of the anti-atherogenic impact of
LXR modulators in man.

Tu-P8:325 WAY-254011, A NOVEL LIVER X RECEPTOR
MODULATOR, INHIBITS ATHEROSCLEROTIC
LESION PROGRESSION IN APOLIPOPROTEIN E
KNOCKOUT MICE

P. Nambi1, M. Basso1, L. Chen1, Q. Liu1, V. Clerin2, J. Feldman2,
D. Pittman2, J. Keith2, E. Quinet1, J. Wrobel1. 1Wyeth Research,
Collegeville, USA; 2Wyeth Research, Cambridge, USA

The nuclear receptors LXRalpha and LXRbeta play a central role in choles-
terol homeostasis and fatty acid metabolism. While LXR activation results
in the upregulation of genes (Abca1, Abcg1) involved in reverse cholesterol
transport (RCT), it also results in the accumulation of liver and plasma
triglycerides (TG) through the induction of Srebp1c and Fasn mRNAs. The
challenge is to identify compounds that will specifically activate RCT genes
without promoting TG accumulation. WAY-254011 is a potent orally active
LXR modulator that increased Abca1 mRNA in THP-1 cells and Srebp1c in
Huh7 cells with EC50 values of 10 and 45 nM respectively. Its in vivo efficacy
(10 mg/kg/day) for inhibition of atherosclerotic lesion was evaluated in ApoE
k/o mice fed high fat/high cholesterol diet for 12 weeks. The aorta and hearts
were perfused and preserved for lesion analysis. Blood samples and livers
were collected for lipid and RNA analyses respectively. WAY-254011 caused
a significant decrease in plasma total cholesterol (TC) (23%), plasma TG
(31%) and lesion (43%) compared to high fat diet. In a similar experiment,
2 known LXR modulators, T0901317 and GW3965 (10 mg/kg/day) caused
30 and 52% decrease in TC and 29 and 83% in lesion reduction respectively.
While GW3965 caused 8% decrease in plasma TG, T0901317 caused 436%
increase in plasma TG. In addition, these three compounds showed differences
in liver gene expression. Pltp and Fasn mRNA expressions were increased by
T0901317 and WAY-254011 while GW3965 had no effect. The data suggest
that these compounds inhibited lesion progression but showed differences in
gene expression.

Tu-P8:326 ESTROGEN RECEPTOR SIGNALING ANTAGONIZES
FARNESOID X RECEPTOR TRANSCRIPTIONAL
ACTIVITY AND TRIGLYCERIDE REGULATION

L. Borges-Marcucci, M. Heayn, D.C. Harnish. Cardiovascular and Metabolic
Disease Department, Wyeth Research, Collegeville, USA

Objective: Estrogen therapy results in the elevation of triglyceride (TG) levels
in postmenopausal women and circulating estrogens can cause cholestasis
during pregnancy. Since TG levels and bile flow is mediated by the nuclear
receptor farnesoid X receptor (FXR), we hypothesized that estrogen receptor
(ER) activation may directly impact FXR signaling.

Methods: The activity of FXR was monitored in a 293 cell one-hybrid
assay with co-expression of wild type or mutated ERalpha and ERbeta.
The regulation of endogenous FXR gene expression by estrogen was also
determined in primary human hepatocytes and in mouse livers treated with
GW4064 and ethinylestradiol.

Results: Treatment with estradiol inhibited both chenodeoxycholic acid
and GW4064 mediated FXR transcriptional activity in the presence of either
ERalpha or ERbeta. This effect was ligand specific since the tissue selective
estrogens, tamoxifen and raloxifene, were without effect and required the
AF2 and DNA binding domains. The ability of estrogens to interfere with
FXR-mediated gene induction was shown in primary human hepatocytes and
in livers from C57BL/6 mice. Finally, the impact of circulating estrogens was
shown in KKAy hypertriglyceridemic mice. Cholic acid treatment in intact
mice resulted in a 17% decrease in TG levels while in ovariectomized mice,
cholic acid treatment resulted in a 40% decrease suggesting that physiologic
levels of estrogens can interfere with FXR-mediated TG regulation.

Conclusions: A novel cross-talk between ER and FXR signalling is shown
that may have physiologic consequences on TG regulation in women.
Funding: Provided by Wyeth.

Tu-P8:327 MOUSE, BUT NOT HUMAN, MACROPHAGES
ACTIVATE NFKAPPAB P50 HOMODIMERS IN
RESPONSE TO LOW EXTRACELLULAR PH TO
LIMIT TNF-ALPHA INDUCED CYTOKINE
SECRETION

A.B. Gerry, D.S. Leake. School of Biological Sciences, University of
Reading, Reading, United Kingdom

Objectives: Atherosclerosis is a chronic inflammatory disease. Plaques that
are vulnerable to rupture, leading to thrombosis and possibly myocardial
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infarction, tend to have a higher degree of inflammation than stable plaques,
as well as more lipid-rich areas of low extracellular pH. We have investigated
the effects of a modest reduction in pH on the function of the inflammatory
transcription factor NFkappaB.

Methods: Murine J774 macrophages and human THP-1 monocytes were
incubated for 24h at pH7.4 or pH7.0 prior to stimulation and the preparation of
nuclear extracts for electrophoretic mobility shift assays and the measurement
of cytokines in the medium by ELISA.

Results: Low extracellular pH increased and greatly prolonged TNF-
alpha (25ng/ml)- or LPS (100pg/ml)-induced NFkappaB p65/p50 heterodimer
DNA-binding. The DNA-binding of the p50 homodimer was increased by low
pH in the mouse cells, but not the human cells. Additionally, low pH inhibited
TNF-alpha- or LPS-induced TNF-alpha and MCP-1 secretion in mouse, but
not human cells. TNF-alpha and MCP-1 secretion were inhibited by IL-10
pretreatment. IL-10 is known to selectively increase the p50 homodimer
DNA-binding to repress the transcriptional activity of the p65-containing
heterodimer.

Conclusions: Murine macrophages, but not human monocytes, activate the
p50 homodimer to inhibit cytokine secretion in response to low pH, possibly
to prevent excess inflammation, which may be damaging. This may help
to explain why mice, unlike humans, do not normally develop spontaneous
atherosclerosis.
Funding: British Heart Foundation.

Tu-P8:328 MOLECULAR REGULATION OF STEROL
METABOLISM BY BILE ACIDS IN CULTURED
HUMAN HEPATOCYTES

C. Anzivino, M. Bertolotti, C. Gabbi, M. Ricchi, E. Tagliafico, E. Tenedini,
L. Carulli, F. Carubbi, P. Loria, N. Carulli. University of Modena and Reggio
Emilia, Modena, Italy

Disruption of hepatic cholesterol homeostasis may predispose to important
clinical conditions such as cholelithiasis and atherosclerosis. The regulatory
role of nuclear receptors has recently been underlined but the integration of the
different metabolic pathways is largely unknown. AIM of the present study
is to analyze the expression of a number of genes involved in cholesterol and
bile acid metabolism in cultured human hepatocytes.

Methods: HepG2 cells were incubated with 100 μmol concentrations of
different bile acids (DCA, CDCA, UDCA) for 24 hr. mRNA levels of choles-
terol 7alpha-hydroxylase (CYP7A1), LDL-receptor, HMG-CoA reductase and
a number of nuclear receptors and coactivators involved in sterol metabolism
were assayed by real-time RT-PCR.

Results: A significant effect of bile acid treatment, detected by ANOVA,
was shown on the expression of CYP7A1 and SHP, which were respectively
reduced and increased by treatment with the hydrophobic bile acids DCA and
CDCA, but not with UDCA; expression of SREBP-2 and LDL-receptor were
also significantly increased by hydrophobic bile acids.

Conclusions: Hydrophobic, but not hydrophilic bile acids suppress
CYP7A1 expression, possibly via increased expression of SHP. Surpris-
ingly, the same bile acids seem to enhance the expression of SREBP-2 and of
genes involved in LDL uptake, mimicking a condition of cholesterol depletion.
Knowledge of the subtle relationships linking bile acid and cholesterol me-
tabolism might provide useful information for the management of cholesterol
accumulation conditions.
Funding: Supported by COFIN-PRIN grants 2002062991 and 2004 067491.

Tu-P8:329 BILE ACIS INDUCE HYPERCHOLESTEROLEMIA
THROUGH A FXR-INDEPENDENT MECHANISM IN
LDLR KNOCKOUT MICE

P. Qin, K. Lai, D.C. Harnish. Cardiovascular and Metabolic Disease
Research, Wyeth Research, Collegeville, USA

Objective: Bile acids are amphiphatic molecules that are synthesized in the
liver and secreted into the intestine to help absorb lipid-soluble nutrients. In
addition, bile acids are the natural ligands for the nuclear receptor farnesoid X
receptor (FXR). Excessive amounts of bile acids in the liver and circulation can
cause hepatic and endothelial inflammation through a number of mechanisms.
Therefore, we wanted to investigate the role of bile acids and FXR in the
development of atherosclerosis.

Methods: LDLR -/- mice were fed a chow diet supplemented only with
0.5% cholic acid (CA) for 12 weeks or dosed with the synthetic FXR agonist
GW4064 for 1 week. Serum lipoprotein profiles, hepatic gene expression and
aortic lesion analysis was performed.

Results: An increase in lesion burden in the arotic arch was observed with
CA supplementation comparable to that in western diet fed mice. Surprisingly,
total serum cholesterol levels were increased 4-fold compared to chow fed
control mice primarily due to elevations in the VLDL and LDL fractions.
The mechanism for the elevation of serum cholesterol was not due to FXR
activiation since treatment with GW4064 did not alter cholesterol levels and
actulaly reduced total cholesterol levels in mice fed a western diet. The
increase in cholesterol levels by CA was due to an increased absorption of
cholesterol since this effect was inhibited by ezetimibe treatment.

Conslusions: These studies show that bile acids can promote hypercholes-
terolemia in LDLR -/- mice through a FXR-independent mechanism while a
FXR agonist promotes cholesterol lowering.
Funding: Provided by Wyeth

Tu-P8:330 NUCLEAR FACTOR OF ACTIVATED T-CELLS (NFAT)
COUPLES INNATE IMMUNITY PROGRAMMING TO
CHOLESTEROL METABOLISM IN
MONOCYTE-MACROPHAGES

F. Gilardi, A. Torri, N. Mitro, D. Caruso, M. Crestani, E. De Fabiani.
Department of Pharmacological Sciences, Milan, Italy

The molecular mechanisms by which cholesterol homeostasis and innate
immunity are integrated in macrophages still remain to be fully deciphered.
Macrophages can metabolize and eliminate cholesterol through the sterol
27-hydroxylase (CYP27) pathway but the regulation of this gene is not
fully understood. In liver CYP27 gene is inhibited by cyclosporine A, an
immunosuppressive drug interfering with Nuclear Factor of activated T cells
(NFAT). Interestingly NFAT participates in cell differentiation and regulates
the expression of inflammatory mediators. Therefore we tested the hypothesis
that CYP27 may be under the control of NFAT signaling in macrophages.

Spontaneous maturation of circulating monocytes or PMA-induced differ-
entiation of THP-1 cells is characterized by significantly increased nuclear
localization of NFATc1 measured by confocal microscopy, and is associated
to strong induction of CYP27, LXRalpha and TNFalpha genes. Impairment of
NFAT signaling leads to reduced expression of CYP27 in mature macrophages
(40-60% inhibition). Overexpression of NFATc1 transactivates CYP27 proxi-
mal promoter bearing a putative NFAT binding site, as assessed in transient
transfection assays. This observation matches with the increased levels of
NFATc1 protein associated to CYP27 promoter, as assessed by chromatin
immunoprecipitation assays.

In conclusion we suggest that NFATc1 regulates and integrates cell differ-
entiation and cholesterol metabolism in monocyte-macrophages. We propose
CYP27 as a novel NFAT target gene that may also play unexpected roles in
immunity and inflammation.
Funding: COFIN 2002064429 and FIRST exMURST 60%

Tu-P8:331 ANGIOPOIETIN-LIKE PROTEINS 3 AND 4:
IMPORTANT REGULATORS OF PLASMA
LIPOPROTEIN METABOLISMS

S. Kersten. Division of Human Nutrition, Wageningen University, The
Netherlands

The secreted Angiopoietin-like proteins 3 and 4 belong to the group of
angiopoietins and angiopoietin-like proteins that has been primarily linked
with angiogenesis. Angptl3 and Angptl4 were previously identified as targets
of the Liver X Receptor or Peroxisome Proliferator Activated Receptors,
respectively. Research over the past five years has revealed that Angptl3 and
Angptl4 have a major influence on plasma lipoprotein metabolism. Using
several transgenic and knock-out mice models it has been shown that Angptl3
and Angptl4 markedly elevate plasma triglyceride concentrations. Rather than
by affecting the production of very low density lipoproteins, Angptl3 and
Angptl4 raise plasma TG by impairing the LPL-mediated clearance of plasma
triglycerides. At least in the case of Angptl4, these effects are likely achieved
by physical association with plasma lipoproteins. Angptl3 and Angptl4 thus
represent highly interesting candidates for therapeutic targeting of dyslipi-
demia. It can be hypothesized that alterations in Angptl3 and/or Angptl4
signaling might be involved in dyslipidemia.

XIV International Symposium on Atherosclerosis, Rome, Italy, June 18–22, 2006



Tuesday, June 20, 2006: Poster Session
258 P9 Diagnostic technologies for cardiovascular diseases

P9 DIAGNOSTIC TECHNOLOGIES FOR
CARDIOVASCULAR DISEASES

Tu-P9:332 APOLIPOPROTEINS:CORRELATION WITH
CAROTID INTIMA-MEDIA THICKNESS AND
CORONARY ARTERY DISEASE

L. Vladimirova-Kitova. High Medical Institute, Plovdiv, Bulgaria

Lower levels of plasma apolipoprotein A-I (Apo-A-I) and higher levels of
ApoB, and the ratio of ApoB to ApoA-I are considered to be independent risk
factors for coronary heart disease.Carotid intima-media thickness (CIMT) is
considered as a marker of atherosclerosis and in prediction of clinical coronary
events. Aim of this study is to correlate the apoLP levels with coronary artery
disease (CAD) and their impact on arterial thickening utilizing the CIMTas a
surrogate marker.

Methods: Traditional lipid profile,apo A-I and B and CIMT with a B-mode
scan were measured in 119 patients recruited for the study (age group 38-
64years), which included 63 male and 56 females. Mean of maximal CIMT
exceeding 0,8 mm at the far wall of the common carotid artery, excluding
plaques, was selected as the higher values for comparison. Seventy-six subjects
had evidence for CAD as diagnosis by documented hospitalization/myocardial
infarction, acute coronary syndrom, coronary angiography when feasible.
Prevalence of subjects with increased IMT was higher among subjects with
ApoB/ApoA-I ratio exceeding one compare to those with a ratio less than one
(30.6% vs 16.5%, p=0,005). Prevalence of CAD was significant high er among
subjects with ApoB/ApoA-I ratio exceeding one as compared to those with a
ratio less than one (53,7% vs 30,3%, p=0,0002). Subjects with apoB: apoA-I
ratio exceeding one and CIMT more than 0,8 mm had 2,7-fold prevalence
for CAD as against those with a ratio less than one and IMT less than 0,8
mm. We conclude that Apo-B to Apo-A ratio shows a strong association with
CIMT and CAD and may play iportant role in addition to traditional risk
factors.

Tu-P9:333 FAMILIAL AGGREGATION OF CAROTID ARTERY
INTIMA MEDIA THICKNESS: A
THREE-GENERATION STUDY

E.C. Oldani1, A. Ravani1, M. Amato1, E. Tremoli1,2, J.P. Werba1,
D. Baldassarre1,2 . 1Cardiologico Monzino Center, IRCCS, Milan, Italy;
2Dept of Pharmacological Sciences, University of Milan, Milan, Italy

Objective: to investigate whether familial aggregation of carotid IMT is
influenced by the subjects’ age.

Methods: Twenty-four grandchildren (14 men and 10 women), one of
their parents (13 men and 11 women) and one of their grandparents (6 men
and 18 women), were recruited. Each of them had their CC-IMTmean, Bif-
IMTmean, ICA-IMTmean and Mean-IMT measured by B-Mode ultrasound.
Simple linear regression analysis by the least squares method was used to
investigate correlations between carotid IMT in the young generational pairs
(grandchildren vs parents) as well as in the old generational pairs (parents vs
grandparents). For each generational pairs, the squared correlation coefficient
(r2) was used to evaluate the extent of offspring’s carotid IMT variability
explained by the carotid IMT of their respective parents.

Results: The mean age (±SD) of grandparents, parents and grandchil-
dren was 77.3±6.8, 51.5±7.4 and 23.5±7.0, respectively. The corresponding
figures for Mean-IMT was 1.45±0.25 mm, 0.94±0.22 mm and 0.63±0.10
mm, respectively. Mean carotid IMT variables of progenitors’ correlated with
carotid IMT of their offspring in the young generational pairs (r2 =0.24,
p<0.015 for Mean-IMT; r2 =0.33, p=0.003 for Bif-IMTmean) but not in the
old generational pairs.

Conclusions: Familial aggregation of carotid IMT is better appreciable in
the young generational pairs. This may be due to the higher prevalence of
potential confounding environmental factors in the older generational pairs.
Funding: Research supported in part by Italian Ministry of Health.

Tu-P9:334 CAROTID ARTERY INTIMA-MEDIA THICKNESS IN
65-100 YEARS OLD

H. Nakano, K. Watanabe, K. Oba. Division of Geriatric Medicine,
Bunkyo-Ku, Tokyo, Japan

Objective: The aim of this study is to investigate relationship between carotid
artery intima-media thickness (IMT) and risk factors with age up to 65 years
old.

Methods: We studied 791 outpatients, aged 30 to 100 years. Subjects were
divided into five groups by age;30-54 yr (group A; n=73, 48.3yr), 55-64 yr
(group B; n=164, 60.2yr), 65-74 yr (group C; n=284, 69.8yr), 75-84 yr (group
D; n=214, 78.8yr), and 85-100 yr (group E; n=56, 87.8yr). Multiple regression
analysis was used to IMT (dependent variable) and independent variables
(age, sex, patient with diabetes, total cholesterol, systolic blood pressure,
administration of statin).

Results: The systolic blood pressure was significantly increased and the
diastolic blood pressure, serum cholesterol, and triglyceride were significantly
decreased with age. There was a significant correlation between systolic
and diastolic blood pressure. A significant correlation was found between
serum total cholesterol and triglyceride. The mean IMT increased in a liner
manner with age (r=0.27; p<0.001). On multiple regression analysis, age, sex,
cholesterol, diabetes, and systolic blood pressure were significant predictors of
IMT in 30-100yr of age group. In group A, B, and E, sex and total cholesterol
were significant predictors of IMT. However, in group C, sex and systolic
blood pressure were significant predictors of IMT. In group D, there was no
significant predictor of IMT.

Conclusions: The present study indicated that IMT was not a single entity
in the elderly. Especially in 65-84yr of age, different factors were affected to
IMT compared to other aged group.

Tu-P9:335 THE EFFECT OF AGE AND OTHER
ATHEROSCLEROTIC RISK FACTORS ON CAROTID
ARTERY BLOOD VELOCITY IN SUBJECTS
RANGING FROM YOUNG ADULTS TO
CENTENARIANS

S. Homma1, G. Sloop2, A. Zieske2, J.P. Strong2. 1Department of Internal
Medicine, Tokyo Tama-Hokubu Medical Center, Higashi-Murayama, Tokyo,
Japan; 2Department of Pathology, Louisiana State University Health
Sciences Center, New Orleans, USA

Objectives and Methods: To evaluate the effect of age and other risk factors
for atherosclerosis on arterial blood velocity, carotid arteries in 179 healthy
subjects ranging from 21 to 102 years old were examined by color Doppler
ultrasonography.

Results: Velocity in common carotid arteries (CCA) decreased significantly
with age (Peak Velocity <m/sec> = -0.006*Age + 1.302; Minimum Velocity
= -0.003*Age + 0.461). In internal carotid arteries (ICA), minimum velocity
also decreased significantly with age <-0.002*Age + 0.348>. In CCA, mean
IMT at non-plaque sites correlated inversely with velocity. Although age was
the only factor associated with decreased peak velocity in CCA in adults
<65 years old (p=0.0106), peak CCA velocity in the elderly (65 yeas old)
was inversely associated with age (p=0.0002) and diastolic blood pressure
(DBP) (p=0.0025), and directly associated with pulse pressure (p= 0.0087).
In the elderly, minimum velocity of CCA was inversely correlated with age
(p= 0.0001) and DBP (p= 0.0021). In ICA, peak velocity correlated inversely
with age (p= 0.0325) in adults; however, in the elderly group, peak velocity
correlated only with serum HDL-C (p= 0.0369). Minimum ICA velocity
correlated inversely with age in all age groups; it was also inversely correlated
with systolic blood pressure in adults (p= 0.0179) and DBP in elderly subjects
(p= 0.0689).

Conclusions: Blood velocities in carotid arteries decreased continuously
with age. In elderly, increased pulse pressure possibly has a protective role
for blood flow maintenance against slowing blood flow by aging; however, its
effect should be limited.

Tu-P9:336 SMOKING HABITS AS DETERMINANT OF CAROTID
IMT IN PATIENTS IN PRIMARY AND SECONDARY
PREVENTION

A. De Jong1, S. Castelnuovo1 , B. Frigerio1, M. Amato2, A. Ravani2,
E. Oldani2, G. De Giosa1, E. Tremoli1,2, C.R. Sirtori1, D. Baldassarre1,2 . 1E.
Grossi Paoletti Center, Dept of Pharm. Sciences, Univ. of Milan, Milan, Italy;
2Cardiologico Monzino Center, IRCCS, Milan, Italy

Objective: To compare the contribution of smoking habit as determinant
of carotid artery intima media thickness (IMT) in patients symptomatic for
vascular disease and asymptomatic controls.

Methods: Patients in secondary prevention (SP) were matched for gender
and smoking habit with patients classified in primary prevention (PP) because
free of vascular events even if ten years older (n=180 per group). In both
groups there were 87 never-, 68 former- and 25 current-smokers.

Results: Years of smoking, cigarettes/day (cig/die) and pack-years corre-
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lated with IMT better in SP than in PP patients. In former smokers, a stronger
negative correlation with years elapsed since smoking cessation was observed
in SP than in PP patients. Although selected to be 10 years older, patients in
PP showed a lower IMT than those in SP (0.93±0.33 vs 1.06±0.34; p=0.009).
Similar results were obtained after patients stratification in never-, former and
current-smokers. A general linear model confirms, after data adjustment for
age, cig/die and conventional vascular risk factors, that both prevention level
(p=0.012) and smoking habits (p=0.017) were independently associated with
carotid IMT. No additive effect between prevention level and smoking habits
was observed.

Conclusions: Prevention level is associated with a thickened carotid intima
media complex independently of variables descriptive of smoking behaviour
and other conventional risk factors. Smoking habit is an important determinant
of carotid IMT both in primary and secondary prevention patients.
Funding: Research supported in part by Philip Morris USA Inc. and Philip
Morris International.

Tu-P9:337 RELATIONSHIP BETWEEN CARDIOVASCULAR
GLOBAL RISK IN PRIMARY AND SECONDARY
PREVENTION AND CAROTID ATHEROSCLEROSIS

S. Castelnuovo 1, B. Frigerio1, G. De Giosa1, M. Amato2, E. Tremoli1,2,
C.R. Sirtori1, D. Baldassarre1,2 . 1Dept of Pharmacological Sciences, Univ. of
Milan, Milan, Italy; 2Cardiologico Monzino Center IRCCS, Milan, Italy

Objective: To investigate whether the Framingham Risk Score (FRS) and the
GISSI Risk Score (GRS), two algorithms useful to calculate the individual
global risk in primary and secondary prevention, are associated with carotid
artery intima media thickness (IMT) and IMT-progression, two parameters
widely accepted as indexes of carotid and even coronary atherosclerosis.

Methods: 1205 asymptomatic and 262 symptomatic patients have been
recruited to investigate the association between FRS, GRS and cross-sectional
IMT. 404 patients with at least 5 years of follow-up (312 in primary and 92
in secondary prevention) were recruited to investigate the association between
FRS, GRS and IMT-progression.

Results: While cross-sectional IMT significantly increases with the raising
of quartiles of global risk of patients both in primary and secondary prevention
(both p<0.0001; 4th vs 1st quartiles), IMT-progression is not associated with
individual global risk neither in primary nor in secondary prevention.

Conclusions: FRS and GRS reflect the lifelong, but not the short term,
evolution of atherosclerotic disease.
Funding: This study had no specific funding source.

Tu-P9:338 FLOW-MEDIATED VASODILATATION OF THE
BRACHIAL ARTERY AND INTIMA-MEDIA
THICKNESS OF CAROTID ARTERY IN
NEVER-TREATED SUBJECTS

C. Irace1, M. Migale1, C. Cortese2, R. Fiorentino1 , A. Gnasso1. 1Dept. of
Clinical and Experimental Medicine, Magna Graecia University, Catanzaro,
Italy; 2Dept. of Internal Medicine, University of Tor Vergata, Rome, Italy

Objective: Data on the association between brachial artery flow-mediated
vasodilation (FMD) and common carotid intima-media thickness (IMT) are
contrasting. The present study investigated the relationship between FMD and
IMT and carotid atherosclerosis in never treated subjects.

Methods: Seventy-seven subjects were investigated: 46 had no coronary
heart disease (CHD) risk factors, 21 had only one, and 10 had more than one
risk factor. IMT was measured by ultrasonography and FMD was evaluated
according to standardized methods.

Results: IMT increased with increasing number of risk factors (0.66±0.12,
0.69±0.12 and 0.80±0.17 mm, respectively, ANOVA p<0.05). FMD de-
creased with increasing number of risk factors (10.44±5.20, 6.52±7.11 and
7.35±4.42%, respectively, p<0.05). Endothelium-independent vasodilatation
was similar in the three groups. IMT and FMD did not correlate neither in
subjects without risk factors (r=-0.151, p=0.3), nor in those with 1 (r=-0.196,
p=0.4) or with 2 or more risk factors (r=-0.387, p=0.2), while in the group as
a whole the correlation was borderline significant (r=-0.217, p=0.058). Eleven
subjects had carotid atherosclerosis and higher values of IMT, but not reduced
FMD. In multiple regression analysis, diabetes and IMT, but not FMD, were
associated with carotid atherosclerosis.

Conclusions: The present findings indicate that, in never treated subjects,
FMD is not strictly associated with IMT or atherosclerosis of the carotid
arteries.

Tu-P9:339 EFFECT OF PITAVASTATIN ON THORACIC AORTA
IN HYPERLIPIDEMIA EVALUATED WITH
INTEGRATED BACKSCATTER AND THICKNESS BY
TRANSESOPHAGEAL ECHOCARDIOGRAPHY

K. Ono, R. Tanaka, N. Sato, T. Katou, S. Warita, T. Kojima, M. Iwama,
T. Segawa, H. Matuo, S. Watanabe. Gifu Prefectural Gifu Hospital, Gifu City,
Japan

Objectives: The effect of Pitavastatin (P) therapy on normal lesion (NL)
and plaque (PL) morphology in the thoracic aorta (TA) was evaluated in
hypercholesterolemic patients by transesophageal echocardiography.

Methods: Integrated backscatter (IB) in the intima-media complex, wall
thickness (Th) at the same site and hsCRP were measured before and after P
therapy or diet alone (D) for 7 months (P: n=12, D: n=11). IB in NL were
measured in 107 patients to estimate age-dependent changes. Corrected IB
values (cIB) were determined by subtracting those of the tunica externa.

Results: cIB of NL significantly increased with age, (r=0.87). hsCRP
was significantly decreased from 2.3±1.5 mg/L to 1.1±1.0 by P. T.chol was
decreased from 234±25 mg/dL to 214±24 by D and significantly decreased
from 240±30 mg/dL to 189±15 by P. cIB and Th of NL by D were signif-
icantly increased from -18.8±2.1 dB to -17.1±1.7 and from 1.6±0.5 mm to
1.8±0.5 respectively. Those by P were significantly decreased from -16.9±3.1
dB to -20.0±3.4 and from 1.7±0.3 mm to 1.5 ±0.3 respectively. cIB and Th
of plaque by D were significantly increased from -9.5±3.7 dB to -7.4±3.5
and from 3.7±0.4 mm to 4.0±0.5 respectively. Those by P were significantly
increased -10.6±3.3 dB to -6.7±3.3, but significantly decreased from 4.0±0.5
mm to 3.7±0.5, respectively.

Conclusions: Pitavastatin significantly decreased IB and Th in NL and
significantly increased IB and significantly decreased Th in PL, suggesting
that P decreased the conversion of NL to atherosclerotic lesion and induced
a stabilization and regression of PL in TA in association with a reduction of
hsCRP.

Tu-P9:340 CHRONIC USE OF LIGHT OR HEAVY CIGARETTES
AND CAROTID IMT

D. Baldassarre 1,2, S. Castelnuovo1, B. Frigerio1, M. Amato2, G. De Giosa1,
E. Tremoli1,2, C.R. Sirtori1 . 1Dept of Pharmacological Sciences, University
of Milan, Milan, Italy; 2Cardiologico Monzino Center, IRCCS, Milan, Italy

Objective: To evaluate the effect of chronic use of light or heavy cigarettes on
carotid intima media thickness (IMT).

Methods: Data from 1113 never-, 377 former- and 315 current-smokers
were analysed. Among 692 former/current smokers, 435 were light- and
257 were heavy-smokers (packyear≥30). 522 were users of high-nicotine
(≥0.7mg) cigarettes, 615 of high-tar (≥7mg) cigarettes and 616 of high-
carbon monoxide (CO) (≥7mg) cigarettes.

Results: Years of smoking and number of cigarettes smoked per day
(Cig/die) correlated with IMT better than packyear. In former smokers, the
years elapsed since smoking cessation (YESSC) was a strong determinant of
lower IMT. These variables, together with traditional risk factors were used as
covariates in the successive categorized analysis. IMT was higher in current-
(1.07±0.25 mm) lower in former- (1.05±0.34 mm) and lowest in never-
smokers (0.93±0.27 mm) (p<0.0001). Similarly, IMT was higher in heavy-
(1.13±0.36 mm) lower in light- (1.01±0.26 mm) and lowest in never-smokers
(all p<0.0001). On average, even after data adjustment for confounders, no
difference in IMT was observed when low-nicotine vs high-nicotine or low-tar
vs high-tar or low-CO vs high-CO cigarettes consumers were compared.

Conclusions: Light and heavy cigarettes have the same proatherogenic
effect. Packyear, Cig/die, years of smoking and YESSC (in former-smoker)
are important covariates that have to be taken into account when smoking
habit is considered as vascular risk factor.
Funding: Research here described was supported in part by Philip Morris
USA Inc. and Philip Morris International.

Tu-P9:341 THE ATHEROSCLEROTIC BURDEN, ASSESSED BY
CAROTID ULTRASONOGRAPHY, IN LOW-RISK
PATIENTS WITH DYSLIPIDEMIA

L. Denti, R. Valcavi, S. Riboldi, V. Campana, G. Valenti, G.P. Ceda.
University Hospital, Parma, Italy

Objectives: To investigate the potential benefits of screening for atheroscle-
rotic burden in low-risk patients with dyslipidemia, in term of prevalence of
carotid plaque detected by B-mode ultrasonography.
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Methods: 193 asymptomatic patients consecutively referred to a lipid
clinic were selected for the study according to the following inclusion criteria:
hyperlipemia, defined as total cholesterol ≥ 240 mg/dL and or triglycerides
≥ 200 mg/dL after at least 3 months of lipid lowering diet; 10-year absolute
risk for cardiovascular events estimated with a National algorithm including
non-lipid risk factors for atherosclerosis. High-resolution B-mode ultrasonog-
raphy was used to assess for the presence of carotid plaque, defined as a focal
intimal-media thickening ≥ 1.4 mm.

Results: Carotid plaques were found in 73 patients (37.8%). Multivari-
ate regression excluded any association of lipid levels with the extent of
carotid atherosclerosis, showing an independent predictive role for age and
hypertension (systolic blood pressure). In particular, age over 58 years, and
systolic blood pressure over 140 mm Hg were independent predictors of the
occurrence of plaque, irrespective of lipid levels.

Conclusions: The prevalence of carotid plaque, as an index of atheroscle-
rotic burden, is substantial in dyslipidemic patients, even if at low risk for
cardiovascular events according to risk algorithms widely used in clinical
practice. In this context, office-based screening for carotid atherosclerosis
could be useful to better select patients for more aggressive intervention

Tu-P9:342 ENDOTHELIAL DYSFUNCTION PRECEDES
ARTERIAL WALL STIFFENING IN CHRONIC RENAL
INSUFFICIENCY IN CHILDREN

V. Slooff1, B. Elsen2, J. Butselaar2 , E. De Groot2, J.W. Groothoff1.
1Department of Pediatric Nephrology, Academic Medical Center, Amsterdam,
The Netherlands; 2Vascular Medicine Group, Academic Medical Center,
Amsterdam, The Netherlands

Objective: Cardiovascular disease (CVD) accounts for most deaths in patients
with pediatric onset of End Stage Renal Disease (ESRD). Few data exist on
the extent of CVD in children with Chronic Renal Insufficiency (CRI). We
aimed to establish vascular wall properties and endothelial function in children
with various stages of CRI.

Methods: In 26 CRI children, of which 9 conservatively (CON) treated
(GFR 10-60 ml/min/1.73m2), 7 dialysis (Dx), and 10 transplanted patients
(Tx), and in 25 healthy aged-matched controls, we assessed Intima Media
Thickness (IMT), Distensibility Coeficient (DC) and Incremental elasticity
(Einc) of both carotid arteries by B- and M-mode ultrasound and Flow
Mediated Dilatation (FMD) of the brachial artery.

Results: Compared to controls, both Dx and Tx patients, but not CON
patients, had significantly decreased DC (43.52 ± 11.50 and 47.42 ± 9.58 vs.
63.67 ± 15.05*10-3/kPa, p=0.004 and p=0.002, respectively) and increased
Einc (0.27 ± 0.08 and 24 ± 0.052 vs. 0.18 ± 0.04 kPa×103; p=0.013 and
p=0.002,respectively). Mean FMDs of all patients and of CON patients were
significantly decreased as compared to controls (6.39 and 5.21 ± 2.26 vs. 8.46
± 3.27, p=0.045 and p=0.05, respectively). Mean IMT was equal in patients
and controls.

Conclusions: Arterial wall stiffening is prominently apparent in children
with ESRD, but not in pre-dialysis patients. On the contrary, endothelial
function is impaired in young pre-dialysis patients. These results imply that
therapy should focus on preservation of endothelial function in children with
CRI in order to prevent life threatening cardiovascular disease.

Tu-P9:343 SMOKING HABITS AS DETERMINANT OF CAROTID
IMT IN GENDER SPECIFIC MODELS

B. Frigerio1, S. Castelnuovo1 , G. De Giosa1, M. Amato2, E. Tremoli1,2,
C.R. Sirtori1, D. Baldassarre1,2 . 1Dept of Pharmacological Sciences, Univ. of
Milan, Italy; 2Cardiologico Monzino Center IRCCS, Milan, Italy

Objective: to evaluate the effect of smoking habits on carotid artery intima
media thickness (IMT) in gender specific models.

Methods: 936 women and 869 men were recruited for the study. Among
men there were 358 never-, 298 former- and 213 current-smokers; cor-
responding figures for women were 755, 79, 102, respectively. Among
the 692 former/current smokers, 299 men and 136 women were light-
smokers (packyear<30) and 212 men and 45 women were heavy-smokers
(packyear≥30).

Results: In never smokers gender was a determinant of carotid IMT
(0.92±0.27 vs 0.95±0.26; p=0.029). The inclusion into the analysis of for-
mer/current smokers strongly reduced the between sexes differences in IMT
(p=ns, after data adjustment for confounding variables). In men, IMT was
higher in current-smokers, lower in former- and lowest in never-smokers
(p=0.018). In women, although a similar trend was observed, the differences

between current-, former- and never-smokers did not reach the statistical sig-
nificance (p=0.26). Similar results were obtained when the population studied
was stratified in never-, light- or heavy smokers.

Conclusions: Smoking habits reduce the between sexes differences in IMT
usually observed when only never-smokers are considered.
Funding: Research described in this article was supported in part by Philip
Morris USA Inc. and Philip Morris International.

Tu-P9:344 THE METABOLIC SYNDROME AND PRECLINICAL
ATHEROSCLEROSIS IN MIDDLE-AGED JAPANESE
MEN

Y. Ueno1, Y. Nakamura2, T. Kadowaki3 , T. Okamura T3, Y. Kita3,
N. Miyamatsu3, A. Sekikawa4 , T. Takamiya4, K. Sutton-Tyrell4 ,
H. Ueshima3. 1Nagahama Red-Cross Hospital, Nagahama, Japan; 2Kyoto
Women’s University, Kyoto, Japan; 3Shiga University of Medical Science,
Otsu, Japan; 4University of Pittsburg, Pittsburg, USA

Background: The metabolic syndrome (MetSx) is predisposed to atheroscle-
rosis. We investigated the association between MetSx and preclinical
atherosclerosis by ultrasonic evaluation of intima-media thickness (IMT).

Methods Participants: were 250 randomly selected community-based
Japanese men aged 40 to 49 without a prior history of cardiovascular disease.
Average IMT (AV-IMT) was calculated from the mean of both the right and
left carotid arteries of the 1-cm lengths at 8 locations. MetSx was defined as
waist circumference (WC) ≥ 85 cm and the co-occurrence of any 2 or more
of the following 3 abnormalities: fasting blood glucose ≥ 110 mg/dl; blood
pressure 130/85 mmHg or use of antihypertensive therapy; triglycerides ≥
150 mg/dl or HDL =< 40 mg/dl.

Results: There were 54 participants with MetSx (22%). Except for HDL,
the components of the criteria were higher among the participants with MetSx
(e.g. WC: 83.2±7.5 vs 92.7±6.8 cm, P<0.0001, triglycerides: 142±72 vs
197±79 mg/dl, <0.0001), and alcohol consumption was higher among those
with MetSx (24.4±27.0 vs 33.0±32.0 g of ethanol/day, P=0.047). Age and
smoking history were not different among the two groups (age: 45.0±2.9
vs 45.8±2.7 years, P=0.08; smoking: 21±17 vs 19±19 pack-years, P=0.65).
AV-IMT was significantly thicker among those with MetSx than those with-
out (0.61±0.06 vs 0.64±0.07 mm, P=0.0003). Multiple regression analysis
showed that age (P=0.0005) and MetSx (P=0.0009) were the significant
determinants of AV-IMT.

Conclusion: MetSx has a significant effect on development of preclinical
atherosclerosis in middle-aged Japanese men.

Tu-P9:345 DETERMINANTS OF AN INCREASED INTIMA
MEDIA THICKNESS IN PATIENTS WITH FAMILIAL
COMBINED HYPERLIPIDEMIA (FCH)

E. Ter Avest, S. Holewijn, S.J.H. Bredie, A.F.H. Stalenhoef, J. De Graaf.
Radboud University Nijmegen Medical Centre, Nijmegen, The Netherlands

Objectives: In this study, we aimed to investigate which of the clinical
and biochemical characteristics of FCH patients contributes most to their
increased risk of cardiovascular disease, by determining the associations of
a broad variety cardiovascular risk factors with the intima media thickness
(IMT) of the common carotid artery (CCA) in 94 FCH patients and 216
non-affected relatives.

Methods: All subjects filled out a questionnaire about their smoking- and
drinking habits, medical history and medication use, and venous blood was
drawn in the fasting state after discontinuation of lipid lowering medication
(if used). IMT of the far wall and near wall of both CCAs was measured by
high-resolution B-mode ultrasonography.

Results: FCH patients had a more atherogenic lipoprotein profile, were
more obese, and were more insulin resistant when compared to their non-
affected relatives. In addition, their mean IMT (adjusted for age and gender)
was 0.033 mm thicker (p=0.006). In multivariate analysis, the waist-to-hip
ratio, the apoB-concentration, the pulse pressure and the ratio of very low den-
sity lipoprotein-cholesterol to triglycerides were significant and independent
predictors of IMT in FCH patients, explaining 51% of the variation in age-
and gender-adjusted IMT.

Conclusion: Abdominal obesity, a higher blood pressure and dyslipi-
demia characterised by both an increased number of atherogenic particles
and the presence of highly atherogenic remnant lipoproteins play an impor-
tant etiological role in the development of cardiovascular disease in FCH-
patients.
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Tu-P9:347 INTERPRETATION OF DOPPLER SIGNAL IN
VASCULAR DISEASES

B. Djokic1, M. Kocic2. 1Health Center, Nis, Serbia, Serbia - Montenegro;
2Clinical Center, Nis, Serbia, Serbia - Montenegro

Combining color and spectral data Doppler signal provides phyisiological
information about arterial and venous hemodynamics anatomic information
about vessel walls, diametar, malformation.

Vascular diseases are one of the leading causes of both morbidity and
mortality of population. Atherosclerosis is predominant and in most cases
(over 80%) it is manifesed as ischemic cerebral disease

The degree of stenosis can be estimated morphologically on the Color
Doppler image or hemodinamically on the spectral data

Measurement can be done be either on a longitudnal view (percent of
diametar reduction) on an the axial view (percent of surface reduction). Hemo-
dynamic assesment of the degree of stenosis can be based on quantitative or
semiqualittative estimation of spectar broadening an n quantification of the
peak systolic velocity (PSV) at the site of stenosis or the ratio between intra
and presistolic velocties (velocity ratio)

Color Doppler ultrasonography is non invaasive not so expensive and
useful diagnostic method in diagnostic protocol of vascular disease.

Tu-P9:348 CAROTID REMODELING IN CHILDREN WITH
METABOLIC SYNDROME

A. Iannuzzi 1, M.R. Licenziati2 , C. Acampora3, G. Chiariello1 , G. Covetti1 ,
A. Bresciani1 , S. Panico4, P. Rubba4. 1Division of Internal Medicine, A.
Cardarelli Hospital, Naples, Italy; 2Department of Pediatrics, A. Cardarelli
Hospital, Naples, Italy; 3Department of Radiology, A. Cardarelli Hospital,
Naples, Italy; 4Department of Clinical and Experimental Medicine, Federico
II University, Naples, Italy

Obesity has been associated with increased carotid intima-media thickness
and arterial stiffness in adults and children. Obese children with the metabolic
syndrome have stiffer carotid arteries than obese children without metabolic
syndrome. Aim of the present study was to test the hypothesis that obese
children with metabolic syndrome have ultrasound detectable arterial struc-
tural changes of their carotid arteries. We studied 38 children (age 6 - 14
years) with metabolic syndrome recruited from the Outpatient Clinic of the
Department of Pediatrics and 45 age-matched healthy controls. Quantitative
B-mode ultrasound carotid intima-media thickness and diameters were mea-
sured and cross sectional area (an index of vascular remodeling similar to LV
mass) was calculated in all children. Common carotid cross sectional area
was significantly higher in the group of children with metabolic syndrome at
9.8 mm2 (SEM 0.27) versus 7.8 mm2 (SEM 0.25) compared with the control
group (p< 0.01), after adjustment for age and gender. In conclusion our data
support the hypothesis that even in this young age arterial structural changes
are detectable in the presence of metabolic syndrome and strenghten our
resolve to control risk factors even in chidhood.

Tu-P9:349 INFLUENCE OF THE HDL CHOLESTEROL LEVEL
ON PRECLINICAL CAROTID ATHEROSCLEROSIS IN
FAMILIAL HYPERCHOLESTEROLEMIA

M. Junyent1, M. Cofán1, I. Núñez2, R. Gilabert2 , D. Zambón1, E. Ros1.
1Unitat de Lípids, Hospital Clínic, Barcelona, Spain; 2Secció d’Ecografia,
Centre de Diagnòstic per l’Imatge, Institut d’Investigacions Biomèdiques
August Pi i Sunyer, Hp Clínic, Barcelona, Spain

Objective: The effect of risk factors on carotid atherosclerosis in heterozygous
familial hypercholesterolemia (FH) is unclear. We evaluated carotid intima-
media thickness (CIMT) by sonography in relation to classical and emergent
risk factors in a large FH cohort.

Methods: Risk factors and CIMT were assessed in 196 asymptomatic
subjects (89 men/107 women) aged ≥ 25 years fulfilling strict diagnostic
criteria for clinical FH who were either undertreated or treatment-naïve.

Results: Conventional risk factors, but not lipoprotein(a), homocysteine,
or the apoE genotype, were univariatedly related to CIMT. Age and gender-
adjusted CIMT values increased with increasing LDL cholesterol and de-
creased with increasing HDL cholesterol. The decreasing effect of HDL
cholesterol on carotid wall thickness was stronger than the augmenting effect
of LDL cholesterol. A total/HDL cholesterol ratio ≤ 5.0 was associated with
reduced CIMT in comparison with a ratio > 5.0 (0.67±0.16 mm vs 0.57±0.14
mm, respectively, P<0.001). By multivariate analysis, age, HDL cholesterol,
physical exercise, family history of coronary heart disease, LDL cholesterol

and leukocyte count, in this order, were independent predictors of CIMT
(adjusted r2=0.429, P<0.001).

Conclusions: Traditional risk factors account for a sizeable proportion
of the variation in CIMT in FH. Because the HDL cholesterol level and
the total/HDL cholesterol ratio are strong predictors of preclinical carotid
atherosclerosis, HDL cholesterol raising strategies should have an important
therapeutic role in FH.

Tu-P9:350 EFFECT OF CAROTID INTIMA-MEDIA THICKNESS
MEASUREMENTS ON FRAMINGHAM RISK
STRATIFICATION IN PATIENTS WITH PRIMARY
DYSLIPIDEMIA

M. Junyent1, R. Gilabert2 , I. Núñez2, E. Corbella1 , D. Zambón1, E. Ros1.
1Unitat de Lípids, Hospital Clínic, Barcelona, Spain; 2Secció d’Ecografia,
Centre de Diagnòstic per l’Imatge, Institut d’Investigacions Biomèdiques
August Pi i Sunyer, Hp Clínic, Barcelona, Spain

Objective: Our aim was to evaluate the effect of carotid intima-media
thickness(CIMT) measurements on Framingham risk score(FRS) stratification
(10-year risk≤5%-low, 6-19%-intermediate and ≥20%-high).

Methods: Traditional and novel risk factors were determined in 268
control subjects and 496 primary dyslipidemic patients (128 with prior coro-
nary heart disease -CHD-and 368 with asymptomatic dyslipidemia). The
latter patients were classified by FRS into 3 categories: low-risk(n=166),
intermediate-risk(n=141) and high-risk(n=61). The risk status of each patient
was reclassified as low, intermediate or high on the basis of the age and
gender-specific CIMT percentiles (P) of the 268 control subjects (≤25 P,
26-74 P and ≥75 P, respectively).

Results: Age and gender-adjusted CIMT values in controls, FRS≤5%, FRS
6-19%, FRS≥20% and CHD groups were 0.59±0.10 mm, 0.64±0.13 mm,
0.69±0.14 mm, 0.73±0.21 mm and 0.73±0.15 mm, respectively(P<0.001).
After carotid ultrasound, 53(32%) FRS low-risk patients were reclassified as
high-risk, while 8(13%) FRS high-risk patients were reclassified as low-risk.
Women at low-risk by FRS were reclassified as high-risk by CIMT twice as
frequently as men(P=0.038). Of 141(38%) patients at FRS intermediate-risk,
13(9%) were reestratified as low-risk and 55(39%) as high-risk by CIMT.
Neither features of the metabolic syndrome nor novel risk markers (lipopro-
tein(a), apoB or homocysteine) explained the differences in reclassification of
FRS by CIMT.

Conclusions: Carotid ultrasound measured readjust the FRS strata of a
sizeable proportion of patients. FRS underestimates subclinical atherosclerosis
in women.

Tu-P9:351 ARTERIAL WALL THICKNESS AND RIGIDITY IN
ANTIPHOSPHOLIPID SYNDROME PATIENTS

C. Belizna 1,2, J.M. Kerleau1, N. Cailleux1 , E. Primard3, J.P. Louvel3,
V. Richard2 , C. Thuillez2 , H. Levesque1. 1University Hospital Rouen
Internal Medicine, Rouen, France; 2Inserm 644, Rouen, France; 3University
Hospital Rouen Radiology Dept, Rouen, France

The antiphospholipid syndrome has raised increasing interest as a possible
link between autoimmunity and atherosclerosis. Since intima-media thickness
is one of the parameters of clinical atherosclerosis and vascular rigidity can
be a marker of the early changes which predisposes to the development
of the vascular disease, our study analysed the intima-media thickness and
the arterial wall rigidity in patients with APL syndrome and controls. We
analysed the inter-relation between these two parameters and the traditional
cardiovascular risk factors.

42 APL patients and 44 age and sex matched controls were included in the
study. Measurements of the blood pressure, carotid and femoral intima media
thickness (echography Doppler B), as well as vascular stiffness (echography
Doppler M) were performed. Antiphospholipid antibodies and traditional
cardiovascular risk factors, as well as circulating oxidised LDL and antibodies
to oxLDL, homocysteinemia, clotting factors (VII, VIII, von Willebrand),
inflammatory parameters were analysed. Quantitative information was ex-
pressed as an average standard deviation of ± and like N (%) for categorical
variables. We found a significant difference (p<0,005 and p<0,0005) between
patients and controls with regard to the two parameters of the vascular lesion:
intima-media thickness and rigidity of the vascular wall. This data strongly
suggest that intima media thickness and vascular stiffness are early markers of
vascular lesion in APL patients. Therapeutic strategies, including early control
of disease and other risk factors, are essential to reduce morbidity.
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Tu-P9:352 ATHEROSCLEROSIS OF CAROTID ARTERIES IN
PATIENTS WITH LOW HDL CHOLESTEROL

P. Meszaros, N. Cemerlic-Adjic, K. Pavlovic, M. Maletin, D. Sakac,
M. Kovac. Institute of Cardiovascular Diseases, Sremska Kamenica, Serbia -
Montenegro

Objectives: Low HDL-C is the most frequent disturbance of lipids in the
developed countries. Associated with the high fraction of LDL-C, and also
without it, it represents a high risk for the development of atherosclerosis of
coronary and carotid arteries.

Methods: In the Laboratory of Noninvasive Angiology at the ICVD in
Sremska Kamenica 120 patients were investigated (76 males, mean age 53.2
years and 44 females mean age 54.2 years) by Echo-Duplex scan investigation.

Diagnostic criteria for atherosclerosis of carotid arteries were as follows:
intima-media thickness (IMT) from 1.0 to 2.0mm, I-mild degree-stenosis
(1-45%), II-moderate degree-stenosis (46-75%), III-or severe degree stenosis
(76-99%) and IV-occlusion.

Results: We found a very high degree of significance between the low
HDL-C level and the carotid artery disease (CAD) in bot sexes (males graph,
p<0.01, females graph. p<0.01).

Results of testing with parameter and non parameter tests shows a very
high degree of significance between risc factors and CAD.

Conclusions: In the group of patients with the normal HDL-C level,
ultrasonographic finding was normal in 100% of the cases of both sexes.

Low HDL-C was associated with atherosclerosis of carotid arteries in
100% of male patients.

A very high degree of significance (p<0.01) was found in serum HDL-C
between the groups with normal and pathologic finding in both sexes.

Risk of the most severe form of carotid atherosclerosis in case with low
HDL-C was greater 75 times in males and 20 times in females.
Funding: IMT also showed a high degree of positive correlation with the
HDL-C lowering in both sexes.

Tu-P9:353 THE CAROTID INTIMAL MEDIAL THICKNESS IS
NOT CORRELATED WITH THE PRESENCE OF
CORONARY ARTERY CALCIFICATION IN
FAMILIAL HYPERCHOLESTEROLEMIA

L. Martinez, M. Miname, A.P. Marte, L.A. Bortolotto, W. Salgado,
C.E. Rochite, R.D. Santos. Heart Institute (Incor) University of Sao Paulo,
Sao Paulo, Sp, Brazil

Background: Familial hypercholesterolemia (FH) is characterized by early
onset of coronary heart disease (CHD). Nevertheless, the clinical course
of CHD in FH patients is variable. Both carotid and coronary subclinical
atherosclerosis have been used to improve CHD risk stratification, however
the correlation between these markers has not been evaluated yet in FH
subjects. The objective of this study was to evaluate the correlation between
coronary artery calcification (CAC) and the carotid intimal-medial thickness
(IMT) in patients with FH.

Methods and Results: Seventy subjects free of clinical CHD, 46 females
(39.3 ±14.6 years), LDL-c 263 ± 102 mg/dL were studied. CAC was de-
termined by multi slice tomography (Agatston scores), and the IMT and the
diameter of the right carotid artery by ultrasound. Subjects that presented
CAC (n= 25) were older (46.0 ± 15.0 vs. 35.0 ± 13.0 years, p=0.0009), had
higher fasting glucose levels (96.0 ± 9.0 vs. 90.0 ± 8.0 mg/dL, p=0.004)
and presented a greater carotid diameter (6.9 ± 0.6 vs. 6.5 ± 0.85 mm p=
0.022). However, there was no difference in IMT values between those with
and without CAC (0.68 ± 0.16 vs. 0.63 ± 0.16 mm, p=n.s.). There was no
correlation between IMT and coronary calcium scores, after adjusting for the
age, glicemia and carotid diameter (r=0.22, p=0.09).

Conclusion: There was no significant correlation, in our samples, between
carotid IMT and coronary artery calcification. This study suggests that the
evaluation of both carotid and coronary subclinical arteriosclerosis might be
complementary in CHD risk evaluation of subjects with FH.

Tu-P9:354 CORRELATION BETWEEN CAROTID
INTIMA-MEDIA THICKNESS AND ACHILLES
TENDON THICKNESS IN PATIENTS WITH
HETEROZIGOUS FAMILIAL
HYPERCHOLESTEROLEMIA

E. Jarauta, A. Cenarro, P. Martín-Fuentes, A.L. García-Otín, D. Recalde,
F. Civeira. Laboratorio de Investigación Molecular-Hospital Universitario
Miguel Servet, Zaragoza, Spain

Familial hypercholesterolemia (FH) is an autosomal codominant disease
characterized by high levels of LDL cholesterol, elevated risk of premature
coronary heart disease (CHD) and tendon xanthomas (TX). Recently, TX have
been described as independent risk factor for CHD in this population. To
better characterise this association, we have studied the Achilles tendon size
by sonography and carotid intima-media thickness (IMT), a well establish
surrogate of atherosclerosis, in a group of subjects with FH.

Methods: We studied 57 subjects, 33 women and 24 men (between 19
to 75 years) with genetic diagnosis of heterozygous FH. Besides traditional
cardiovascular risk factors, high-resolution B-mode ultrasonography was used
to measure carotid artery IMT and Achilles tendon size. Maximal and mean
IMT in the common carotid (CC), carotid bulb (CB) and internal carotid artery
(IC) were recorded. Maximal and mean Achilles tendon thickness (average of
both feet) measurements were made from saggital scans taken 2 cm proximally
to insertion in the os calcis.

Results: Achilles tendon thickness was highly and significantly correlated
with all carotid IMT measurements. CC: r = 0,307, p=0.027; CB: r = 0,651,
p<0,001; and IC: r = 0,612, p<0,001). This association was attenuated but
remained significant after adjustment for traditional risk factors.

Conclusions: Achilles tendon thickness, that is enlarge in some heterozy-
gous FH subjects, correlates with subclinical carotid atherosclerosis. Our work
support that the presence of TX in FH should be considered an important risk
factor for vascular disease.
Funding: RT/C03-01;RT/G03-181;CP03/133

Tu-P9:355 ASYMMETRIC DIMETHYLARGININE AND
INTIMA-MEDIA THICKNESS IN
HYPERCHOLESTEROLEMIC SUBJECTS

L. Vladimirova-Kitova 1, D. Terzieva1 , T. Tzvetkova2 . 1Medical University,
Clinic of Cardiology, Plovdiv, Bulgaria; 2Medical University, Department of
Clinical Laboratory, Plovdiv, Bulgaria

Atherosclerosis may be manifested as an endothelial dysfunction with a
concurrent reduced bioavailability of nitric oxide (NO). Asymmetric dimethy-
larginine/ADMA/ is an endogenous competitive inhibitor of NO synthase that
can modulate NO production and there by affect endothelial function. Aim
of this study is how plasma ADMA is related to early atherosclerotic change
like carotid intima-media thickness (IMT) in familial hypercholesterolemic
patients. We studied 75 patients with heterozygous familial hypercholes-
terolemia (FH) (38 men, 37 women; 45±11 years) and 70 normolipidemic
controls (38 men, 32 women; 48±10 years). Familial hypercholesterolemic
patients was identified by molecular analysis. ADMA was measument with
ELISA method and carotid IMT by B-mode duplex scan with automatic
program (IMT lab, Medicasoft). In hypercholesterolemic group mean levels
of low-density lipoprotein was 9,8 ± 2,7 mmol/l, in control group 4,8 ±
1,3 mmol/. There was significant difference between two group in carotid
IMT (1,4345 ± 0,2342mm vs 0,4343 ± 0,0121mm, p < 0,001). There was a
significant direct association between plasma ADMA and carotid IMT. Plasma
ADMA concentration is associated with carotic artery IMT (r=0.25, p<0,05).
Futhermore, subjects with high ADMA levels (0.58μmol/l). had significantly
higher carotid IMT than others (0.67±0.14 vs. 0.60±0.10mm, p=0,03). There
were significant association between plasma ADMA and cholesterol level
(p<0,05). Plasma ADMA was associated with early atherosclerosiic changes
like carotid IMT.

Tu-P9:356 CAROTID ARTERY INTIMA-MEDIA THICKNESS
AND 10-YEAR CORONARY RISK IN YOUNG MALE
SMOKERS WITH METABOLIC SYNDROME

G.E. Roytberg1 , A. Miroslava1, T.I. Ushakova2. 1Russian State Medical
University, Moscow, Russia; 2Jsc Medicina, Moscow, Russia

Objective: metabolic syndrome (MS) as well as smoking is associated with
increased carotid intima-media thickness (IMT) as a reliable index of sub-
clinical atherosclerotic cardiovascular disease. The aim of this study was to
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determine the IMT and Framingham 10-year coronary risk in young male
smokers with metabolic syndrome.

Methods: 60 healthy non-obese male current smokers aged 25-35 were
enrolled in the study. Waist circumference and blood pressure were analyzed.
Venous blood was sampled for fasting glucose, triglycerides and high-density
lipoprotein cholesterol. Carotid artery IMT was measured by high-resolution
B-mode ultrasound. According to NCEP-ATP III criteria all subjects were
divided into two study groups: with MS (n=14) and Controls (n=46).

Results: the MS patients had significantly greater mean IMT as compared
with Controls (0.72±0.02 mm vs. 0.650.02 mm, P=0.045), as well as max-
imum IMT (0.83±0.04 mm vs. 0.73±0.02 mm respectively, P=0.044). The
Framingham 10-year coronary risk was 8.00±0.81 points in MS subjects and
4.07±0.57 points in Controls, P<0.001 (4.8±0.9% vs. 2.5±0.5% respectively,
P=0.053). A significant positive correlation was found between IMT and the
triglyceride to HDL ratio (r=0.28, P<0.001), waist circumference (r=0.45,
P<0.001), fasting insulin (r=0.29, P=0.024), HOMA-IR (r=0.31, P=0.016).

Conclusions: young male MS smokers had greater intima-media thickness
and the 2.0 times more estimated absolute Framingham 10-year coronary risk
of an acute coronary event comparing with controls.

Tu-P9:357 EVALUATION OF ATHEROSCLEROTIC PLAQUES OF
YOUNG PATIENTS WITH HOMOZYGOUS FAMILIAL
HYPERCHOLESTEROLEMIA BY 64 DETECTOR
ROW COMPUTED TOMOGRAPHY

M. Miname1, L. Martinez 1, A.P. Marte1, W. Salgado1, E. Nakandakare2 ,
C.E. Rochitte1 , R.D. Santos1. 1Heart Institute-University of São Paulo, São
Paulo, Sp, Brazil; 2Lipids Laboratory (Lim-10)-University of São Paulo, São
Paulo, Sp, Brazil

Objective: Homozygous familial hypercholesterolemia (HoFH) is a rare dis-
ease characterized by early atherosclerosis onset. In this study we evaluated
aortic and coronary atherosclerosis in young HoFH subjects by computed
tomography angiography (CTA) using a new 64 detectors row computed
tomography (MSCT) scanner.

Methods: We performed CTA with the Aquilleon 64R Toshiba scanner
in 5 HoFH (age 20± 3 years), 3 females, LDL-c 642±187 mg/dL before
treatment and 386± 206 mg/dL with statin use.

Results: All patients presented calcified plaques in the aortic root. Two
patients presented with calcified coronary plaques and their mean Agatston
score was 110±37. One patient had been previously submitted to coronary
artery bypass graft surgery and aortic valve replacement with 13 years old.
In this subject we found extensive aortic root calcification and mixed plaques
on left main artery and left circumflex artery. Two other patients also had
coronary atherosclerotic plaques, characterized by only noncalcified in one
and both calcified and noncalcified plaques in the other one. Two patients did
not present any coronary plaque detected by MSCT.

Conclusions: CTA by 64 detector MSCT seems to be a useful tool for
detection of both aortic and coronary atherosclerosis in this specific population
of homozygous familial hypercholesterolemia.

Tu-P9:358 CUTANEOUS VASOMOTOR RESPONSES IN
PATIENTS WITH METABOLIC SYNDROME AND
INSULIN RESISTANCE

P. Tretjakovs1, A. Jurka1, K. Geldnere2, A. Stifts2, J.I. Aivars1, V. Pirags1.
1University of Latvia, Riga, Latvia; 2P.Stradins Clinical University Hospital,
Riga, Latvia

Aim: to evaluate the relationship between insulin resistance and cutaneous
vasomotor responses (endothelial-dependent vasodilatation and peripheral
sympathetic failure: noradrenergic control of smooth muscle cells - vasocon-
striction and neuropeptides induced vasodilatation) in patients with metabolic
syndrome (MS).

Methods and subjects: patients with insulin resistance and MS, but with-
out hypertension were divided into two groups: 18 patients with type-2
diabetes mellitus (without insulin therapy and without pronounced diabetic
complications) (DM) and 18 patients without DM. 18 healthy subjects were
selected as controls (C). The study groups were matched for age and sex.
Insulin resistance was measured by HOMA-IR method. We recorded changes
in laser Doppler flux (LDF; PeriFlux 4001, Perimed) on the foot. Basal
LDF (b-LDF), postocclusive hyperemia (m1-LDF), vasoconstrictor response
(v-LDF) to deep inspiration on the pulp of the toe (apical skin); and heat (+44
oC; PeriTemp 4005) induced hyperemia (m2-LDF) on the dorsum of the foot
(non-apical skin) were estimated using a PeriSoft for Windows program.

Results: b-LDF and local skin temperature did not differ among the study
groups (p>0.05). v-LDF was significantly less pronounced only in diabetics
compared to healthy subjects (DM 31.8±13.7 vs. C 52.6±8.5%, p<0.05).
m1-LDF was decreased in both patient groups in comparison with the controls
(p<0.05), but only in diabetics the decrease of m2-LDF was pronounced (DM
134±61 vs. C 192±78 PU, p<0.05).

Conclusion: Our findings show that MS patients with insulin resistance
have significant cutaneous vasomotor dysfunction.

Tu-P9:359 CUSHING’S SYNDROME, CARDIOVASCULAR RISK
AND FLOW MEDIATED DISEASE

F. Bilora1, C. Scaroni2, D. Trevisan2, F. Petrobelli1 , F. Mantero2,
A. Pagnan1. 1Clinica Medica II, Padua University, Padua, Italy;
2Endocrinologia, Padua University, Padua, Italy

Cushing’s syndrome presents an increased mortality for cardiovascular events
compared with general population.

Scope: To verify the presence of greater cardiovascular (CV) morbility and
endothelial damage in Cushing patients and matched controls.

Patients and Methods: 21 cases and 21 controls matched for sex, age,
antropometric and metabolic features. The two groups were submitted to
biochemical tests, eco-color Doppler of all the explorable arterial districts
(carotids, femoral, popliteal arteries, abdominal aorta) and to evaluation of
flow mediated dilatation (FMD).

Results: FMD was reduct in cases. No differences we present as regard
intima media-thickness. A significant correlation was found between waist
measurement and IMT, triglycerides and IMT of cases. HOMA index had
significant correlation only with IMT of aorta of cases.

Conclusions: cortisol and metabolic parameters influence FMD.

Tu-P9:360 CORONARY RISK ASSESSMENT BY
CAROTID-RADIAL PULSE WAVE VELOCITY

M.C.O. Izar, M.L.G. Dabela, W.G.M. Relvas, A.O. Santos, T. Helfenstein,
C.M.R. Monteiro, S.A.B. Brandao, W.J. Gomes, A.C.C. Carvalho,
F.A.H. Fonseca. Federal University of Sao Paulo, Sao Paulo, Brazil

Objective: To evaluate pulse wave velocity (PWV) and its association with
Framingham risk categories, risk factors and treatment of hypertension.

Methods: Prospective study on 205 enrolled patients of both sexes,
aged 40-74 years. Carotid-radial PWV was determined at baseline and
post-hyperemia (after 5 min of arterial occlusion).

Results: Post-hyperemic PWV was lower than that obtained at baseline
(p<0.001). Lower baseline PWV was found in patients presenting lower
coronary risk when compared with those at higher risk (p=0.006). In addition,
post-hyperemic PWV allowed for identification of all three coronary risk
groups (low, intermediate and high, p<0.001). Higher baseline PWV values
were found with increasing age (as a risk factor, p=0.026), SBP≥140 mm
Hg (p<0.001), DBP≥90 mm Hg (p=0.024), total cholesterol < 200 mg/dL
(p=0.023), LDL-C< 100 mg/dL (p=0.001), HDL-C< 40 mg/dL (p=0.047)
and in those under diuretic therapy (p=0.015). Higher post-hyperemic PWV
was observed among those patients presenting SBP ≥ 140 mm Hg (p<0.001),
DBP≥90 mm Hg (p=0.003), tobacco use (p=0.042) and diuretic treatment
(p=0.026). Multiple linear regression analysis showed associations of PWV
with age (as a risk factor, coefficient 0.554 m/s) and with SBP≥140 mm Hg
(coefficient 0.982 m/s); post-hyperemic PWV was associated with SBP≥140
mm Hg (coefficient 1.194 m/s).

Conclusions: Higher values of PWV were associated with higher Framing-
ham coronary risk. Systolic hypertension and age were the major determinants
of PWV increase. Use of diuretics was associated with an increase in PWV.

Tu-P9:361 MENTAL STRESS, HEART RATE, ENDOTHELIAL
FUNCTION IN PATIENTS WITH SYNDROME X

K. Mizia-Stec, Z. Gasior, M. Mizia, S. Gomulka, P. Kumor, A. Niedojadlo,
L. Goliszek. Department of Cardiology, Silesian University School of
Medicine, Katowice, Poland

Background: It seems likely that mental stress (MS)-induced increase of
heart rate (HR) can be related to endothelial function. The aim of the study is
to determine whether the baseline HR and changes HR after MS can influence
endothelial function in patient with syndrome X

Methods: 44 pts with syndrome X (F/M:21/23, mean age: 55.4±10.7
years) were included into the study. The endothelium-dependent FMD testing
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of the brachial artery was performed.T he %FMD was assessed before and
after (10,30,and 45min) a standardized 3-min MS. The FMD% values were
compared between subgroups characterized by: baseline (b) HR, max. HR and
deltaHR over MS, and HR after MS below and over median values.

Results: In all study group significant decrease of %FMD measured at
10, 30, and 45 min after MS (4.4±5.4%, 5.0±3.9%, 4.0±3.5%, respectively;
p<0.001) was noted compared to baseline values (7.7±4.9%). The impaired
vasodilatation after MS was observed: in subgr. with baseline HR above
median (>71.5 bpm; b: 7.1±3.9%;30 min: 3.3±3.8%, 45 min: 3.5±3.0%;
p<0.01); in subgr. with deltaHR above median (>6.5 bpm; b: 8.9±5.2%;
10 min: 4.7±5.2%, 30 min: 5.3±3.4%, 45min: 4.3±3.6%; p<0.05), and in
subgr. with HR after MS above median (>76.5 bpm; b: 7.3±4.4%; 30 min:
3.8±4.1%, 45 min: 3.5±3.3%; p<0.01). In the subgr. with baseline HR, and
HR after MS below median values the significant decrease of %FMD in
10-min was observed only.

Conclusions: In patients with syndrome X mental stress induces endothe-
lial dysfunction. The stress-induced endothelial dysfunction depends on the
baseline HR and the changes of HR after MS that suggests the role of
sympathetic activation for its pathogenesis.

Tu-P9:362 DOES AORTIC STIFFNESS ALTERNATE IN
PATIENTS WITH MIGRAINE?

C. Kilit1, A. Avsar1, M. Yaman2, M. Melek1, A. Taner1, S. Oruc2, A. Celik1,
E. Onrat1. 1Afyon Kocatepe University, School of Medicine, Department of
Cardiology, Afyonkarahisar, Turkey; 2Afyon Kocatepe University, School of
Medicine, Department of Neurology, Afyonkarahisar, Turkey

Objectives and Background: Migraine is an episodic syndrome consisting
of a variety of clinical features like headaches. As migraine is associated with
an increased risk for ischemic stroke and peripheral vasospastic disorders, it
was hypothesized that interictal vascular changes may be present in migraine
patients. Pulse wave velocity (PWV) is a new technique and frequently used
today to determine the arterial stiffness. Increased aortic arterial stiffness is
an independent risk factor for cardiovascular disease. The aim of this study is
to determine if PWV changed in patients with migraine in comparison with
healthy individuals.

Methods: Twenty patients with migraine (16 women, 4 men; age: 31±9
years) and twenty age and gender matched healthy control subjects without
obvious cardiovascular disease (16 women, 4 men, mean age: 33±10 years)
were included to the study. The diagnosis of migraine was established ac-
cording to criteria of Headache Classification Committee of the International
Headache Society. PWV was calculated from measurements of the pulse tran-
sit time between two recording sites, the femoral and carotid external arteries
by PulseTrace 6000 Module (Micro Medical, Rochester, United Kingdom)
with using 4 Mhz Continuous Wave Doppler probe.

Results: There was no significant difference in PWV values between
patients with migraine and control subjects (8.8±1.1 m/s and 8.2±0.9 m/s
respectively, p=0.46).

Conclusions: We demonstrated in the present study that PWV, which is
an indicator of arterial stiffness, was seemed to be normal in patients with
migraine.

Tu-P9:363 ATORVASTATIN NORMALIZES ENDOTHELIAL
FUNCTION IN HEALTHY SMOKERS

S. Agewall, Å. Hernberg. Karolinska Institute, Stockholm, Sweden

Objective: Endothelial function predicts cardiovascular disease. The aim of
this study was to examine whether endothelial function in smokers with
normal cholesterol levels could be normalized by treatment with 80 mg
atorvastatin in comparison with a control group.

Methods: Healthy smokers (n=20) and non-smokers (n=20) were random-
ized to 80 mg atorvastatin or to placebo in an open, randomized cross-over
study. Endothelial functional (Flow-mediated dilatation; FMD) was measured.

Results: Smokers had a lower FMD compared to the non-smoking group,
2.2% ± 0.5 and 4.5% ± 0.9, respectively (p<0.05). In the smoker group
FMD increased to 4.0% ± 0.8 during treatment with atorvastatin (p<0.05)
and returned to basal level during placebo, 2.3% ± 0.6. In the non-smoking
group FMD was unaffected by both atorvastatin and placebo. The net change
of total cholesterol or LDL cholesterol was not associated with the net change
of FMD when the group was considered as a whole or the smoking group was
considered separately.

Conclusion: An improved endothelial function was observed in a group of
smokers, when they were on 80 mg atorvastatin, whereas atorvastatin had no

effect on endothelial function in the non-smoking group. The improved FMD
among smokers was independent of the LDL decrease during atorvastatin
treatment. The results show that poor endothelial function in smokers with
normal lipid levels can be improved by a statin treatment.

Tu-P9:364 ELASTIC PROPERTIES OF LARGE ARTERIES IN
PATIENTS WITH MIGRAINE

C. Kilit1, M. Melek1, M. Yaman2, A. Taner1, S. Oruc2, A. Avsar1, A. Celik1,
E. Onrat1. 1Afyon Kocatepe University, School of Medicine, Department of
Cardiology, Afyonkarahisar, Turkey; 2Afyon Kocatepe University, School of
Medicine, Department of Neurology, Afyonkarahisar, Turkey

Objectives and Background: Alterations in aortic stiffness may reflect the
elastic properties of the larger arteries. In many diseases, aortic elastic prop-
erties have been investigated to show whether the larger arteries are involved.
As migraine is associated with an increased risk for ischemic stroke and
peripheral vasospastic disorders, it was hypothesized that interictal vascular
changes may be present in migraine patients. The elastic properties of aorta
in patients with migraine have not been studied yet. We aimed to investigate
aortic stiffness parameters in patients with migraine and to compare patients
with the control group.

Methods: Twenty-three patients with migraine and 23 age and gender
matched healthy control subjects without obvious cardiovascular disease were
included in this study. Aortic diameters were measured on the M-mode tracing
obtained at a level 3 cm beyond the aortic valve at parasternal long-axis view
(HP SONOS 5500, United States of America). Aortic diameter change, aortic
strain, aortic distensibility and stiffness parameters were measured as aortic
stiffness parameters.

Results: Aortic diameter changes (0.7±0.1 vs. 0.8±0.2; p=0.25), aortic
distensibility and aortic strain parameters in patients with migraine were not
differ from control group. In the same way, aortic stiffness index of patients
with migraine did not differ from control group (6.1±2.6 vs. 5.9±2.8; p=0.32,
respectively).

Conclusions: We demonstrated in the present study that aortic elastic
properties were seem to be normal in patients with migraine.

Tu-P9:365 AGING PROGRESSIVELY IMPAIRS ENDOTHELIAL
FUNCTION

B. Yavuz1, D.S. Dede2, B.B. Yavuz3, M. Cankurtaran3 , M. Halil3 , N. Nazli1 ,
G. Kabakci1, K. Aytemir1, S. Ariogul3, L. Tokgozoglu1. 1Hacettepe
University Faculty of Medicine, Department of Cardiology, Ankara, Turkey;
2Hacettepe University Faculty of Medicine, Department of Internal Medicine,
Ankara, Turkey; 3Hacettepe University Faculty of Medicine, Department of
Internal Medicine, Division of Geriatric Medicine, Ankara, Turkey

Background: Aging is associated with alterations in vascular homeostasis.
Among the risk factors for atherosclerosis, aging is a significant predictor of
impaired endothelium-dependent vasodilation. The purpose of this study was
to determine if endothelium-dependent vasodilation impairs with increasing
age in healthy subjects.

Method: The study population consisted of 30 elderly (65 years and over,
mean age 71±5 years) and 36 younger subjects (mean age 26±7 years)
without major cardiovascular risk factors. Transthoracic echocardiography
was performed for each subject. Endothelial function was evaluated by
flow-mediated dilation (FMD) of the brachial artery via ultrasound.

Result: Baseline characteristics of both groups were similar, except for age.
Transthoracic echocardiography revealed structural heart disease in none of
the subjects in both groups. FMD of the elderly group was found significantly
lower than the younger group (7.9±3.1 in the elderly, 10.8±1.9 in the younger
group p<0.001).

Conclusion: It can be concluded that endothelium-dependent vasodilation
declines with increasing age in healthy human subjects. Advanced age is a
predictor of endothelium-dependent vasodilation.

Tu-P9:366 SERUM HEAT SHOCK PROTEIN 60 AND CORONARY
ARTERY FUNCTION IN HEALTHY YOUNG
VOLUNTEERS

L.-M. Gan1,3, J. Dalén2, R. Fritsche-Danielson3 , B. Wandt1, U. Hägg2.
1Department of Clinical Physiology, Göteborg, Sweden; 2Department of
Physiology, Göteborg, Sweden; 3AstraZeneca R&D, Mölndal, Sweden

Objective: Serum levels of heat shock protein 60 (HSP60) have been shown
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to correlate to intima-media thickness, an established surrogate marker for
atherosclerosis. We tested the hypothesis, that HSP60 had impact on coronary
artery function in apparently healthy volunteers.

Methods: Using transthoracic color Doppler echocardiography, resting and
adenosine-induced (140 μg/kg/min) hyperaemic coronary flows were recorded
in all the three major coronary arteries in 21 healthy volunteers with an average
age of 27.6±6.4 years. Coronary flow velocity reserve (CFVR) was calculated
as the ratio between hyperaemic and baseline mean diastolic flow velocities in
the respective coronary artery. Mean coronary flow velocity reserve (mCFVR)
was averaged from the CFVR values from respective coronary artery. HSP60,
interleukin-6 (IL-6), cholesterol and ApoA-1 levels were measured.

Results: HSP60 level was detectable in 9 of 21 subjects. Subjects with
undetectable HSP60 (UD) levels had significantly higher mCFVR than those
with detectable levels (D) (3.2±0.3 vs 2.6±0.3, p=0.002). This was in turn due
to significantly higher adenosine-induced hyperaemic coronary flow velocities
in left anterior descending and circumflex arteries in UD compared to D.
UD compared to D, had lower IL-6 levels, which was also inversely corre-
lated to mCFVR. Further, UD compared to D had significantly higher HDL,
ApoA1 and lower systolic blood pressure. In a multivariate model with age,
sex, cholesterol, blood pressure and IL-6, HSP60 was the only independent
predictor for mCFVR.

Conclusions: Low serum levels of HSP60 is associated with a beneficial
lipid and inflammatory status, and correlated with greater coronary vascular
function in young healthy volunteers.
Funding: Swedish Medical Research Council and Heart-lung foundation,
AstraZeneca R&D.

Tu-P9:367 OPTIMIZATION OF ULTRASOUND BRACHIAL
ENDOTHELIAL FUNCTION

H.J. Scholten1, B.M. Elsen1, R. Duivenvoorden1 , J.C. Schilder1, R. Draijer2,
W. Hanselaar1 , E.S. Stroes1, A. Donald3, J.J.P. Kastelein1 , E. De Groot1.
1Academic Medical Centre, Vascular Medicine, Amsterdam, The
Netherlands; 2Unilever Food and Health Research Institute, Vlaardingen,
The Netherlands; 3Vascular Physiology Unit, Inst. of Child Health and Great
Ormond Street Hospital, London, United Kingdom

Objective: Ultrasound measurements of brachial flow mediated dilatation
(FMD) can describe endothelial function. Throughout literature great differ-
ences in measurement variability are reported. We optimized and standardized
the FMD method. Reproducibility was investigated.

Methods: Examination room environmental conditions, positioning of
subjects and instrumentation were defined. From the night before FMD as-
sessment, subjects refrained from food, caffeine and heavy exercise. A stable,
yet flexible, ultrasound probe holder and arm positioning device was used.
Three sonographers performed replicate scans of the right brachial arteries of
35 healthy young adults (mean age 23.8 years; Acuson Aspen, L7). Increased
brachial flow was induced upon release of 5 minute forearm cuff inflation
to 250mmHg. Every third heart beat ECG triggered DICOM still frames
were captured in diastole from start, prior to cuff inflation, to 4 minutes
after cuff release. Brachial arterial lumen was measured with automated edge
detection software (Brachial Analyzer, MIA, IA, USA). FMD was defined
as % difference between maximum lumen after cuff release and start lumen
diameter.

Results: The initial and replicate average FMD’s were 5.85(SD3.43) and
5.61(3.08)%. The paired mean difference was 0.25(1.12)%, a CV of 19.6%.

Conclusions: Under standardized conditions and with stable arm and
transducer positioning, brachial FMD assessed with automated image analysis
software is well and consistently reproducible. Use of digital DICOM image
stills makes FMD fit for QAQC procedures and hence applicable in multicentre
studies of CVD risk and clinical trials.

Tu-P9:368 ALCOHOL CONSUMPTION AND CORONARY
ARTERY CALCIFICATION DETECTED BY
ELECTRON-BEAM COMPUTED TOMOGRAPHY IN
MIDDLE-AGED JAPANESE MEN

T. Okamura1, T. Kadowaki1 , A. Sekikawa2 , K. Murata1, N. Miyamatsu1,
T. Takamiya2, A. El-Saed2, Y. Nakamura3, A. Kashiwagi1, H. Ueshima1.
1Shiga University of Medical Science, Otsu, Shiga, Japan; 2University of
Pittsburgh, Pittsburgh, USA; 3Kyoto Women’s University, Kyoto, Japan

Objectives: Epidemiologic studies from Western countries have investigated
the relationship between alcohol intake and coronary calcification with con-
troversial results. The purpose of the present study is to clarify the relationship

between alcohol consumption and coronary calcification in middle-aged
Japanese men who are drinking more than men in Western countries.

Methods: A random sample of community-based Japanese men aged 40
to 49 without a prior history of cardiovascular disease (n=250) was examined
for alcohol consumption and coronary artery calcification (CAC) detected by
electron-beam computed tomography. Former drinkers (n=5) were excluded
from the analysis.

Results: There was a J-shaped association between alcohol intake and
CAC. There was an increase of CAC in heavy drinkers (≥ 46 g/day of
ethanol), and participants who consumed ≥ 69 g/day showed a significant
increase of CAC (odds ratio, 4.20; 95% CI, 1.16-15.2) compared with never-
drinkers after adjusting for other cardiovascular risk factors including blood
pressure, HDL cholesterol, CRP, plasma fibrinogen, and smoking. The nadir
of risk for CAC was observed in the group with an alcohol consumption of
1-22 g/day, although it did not reach statistical significance (odds ratio, 0.58;
95% CI, 0.23-1.43).

Conclusions: Heavy drinking may be a risk factor for coronary heart
disease in middle-aged Japanese men.

Tu-P9:369 CLINICAL IMPLICATION AND METABOLIC
FACTORS OF NON-CALCIFIED CORONARY
PLAQUES DETECTED WITH CARDIAC COMPUTED
TOMOGRAPHY

T.-Y. Chiu1,2, C.-W. Chen2, C.-S. Kang1, H.-Y. Chou1, C.-P. Lin1,
C.-I. Chern1. 1Heart Center, Min-Sheng General Hospital, Tauyuan, Taiwan;
2Institue of Medicine, National Yang-Ming University, Taipei, Taiwan

Objective: Bon-calcified coronary plaques are frequently encountered in
cardiac computed tomography (CT) study. However, their clinical implication
and associated metabolic factors are not clarified.

Methods: 305 subjects receive electron-beam CT (e-Speed, General
Electronics) study. Both coronary calcification measurement and contrast-
enhanced electron-beam coronary angiography are performed in all subjects.
Non-calcified coronary plaques are identified with the reconstructed max-
imal intensity projection (MIP) coronary angiography. Biochemical data,
high-sensitive CRP and Framingham score are all analyzed.

Results: There are 31.8% subjects in NCNP(no calcification and no
non-calcified plaque), 20.4% in NCYP(Non-calcified coronary plaques with
Agatston score less than 00), 25.9% in YCNP(Calcified plaque only) and
21.9% in YCYP(both calcified and non-calcified plaques with Agatston score
more than 100). No difference in body weight, body-mass index, waist cir-
cumference, fasting blood sugar, diastolic blood pressure, HDL-C, LDL-C,
total cholesterol and high-sensitive CRP in the NCYP group. However, NCYP
group has higher systlic blood pressure and Framingham socre than NCNP
group. Similiar Framingham score are noted between NCYP and YCYP
groups. YCYP group has the highest Framingham and Agatston scores but
similar metabolic factors with others.

Conclusion: Non-calcified coronary plaques suggest significant cardiovas-
cular risk, especially coexist with calcified plaques. Such increased cardio-
vascular risk might not relate with conventional metabolic factors but systolic
blood pressure.

Tu-P9:370 ASSOCIATION OF ENDOTHELIAL SHEAR STRESS
WITH THE TYPE OF ATHEROSCLEROTIC LESIONS
IN ANGIOGRAPHICALLY NORMAL CORONARY
ARTERIES

M. Papafaklis 1, C. Bourantas1, P. Theodorakis2, C. Katsouras3, D. Fotiadis4,
L. Michalis1,3 . 1Michaelideion Cardiac Centre, University of Ioannina,
Ioannina, Greece; 2Department of Materials Science and Engineering,
University of Ioannina, Ioannina, Greece; 3Department of Cardiology,
Medical School, University of Ioannina, Ioannina, Greece; 4Department of
Computer Science, University of Ioannina, Ioannina, Greece

Objective: To investigate whether the distribution of atherosclerotic lesion
types is related to variations of endothelial shear stress (ESS) in coronary
arteries.

looseness=1 Methods: In 5 patients, an angiographically normal coronary
artery was interrogated with angiography and IVUS in order to reconstruct
the 3D lumen. Segments > 6mm in length in between side branches were
selected and ESS was calculated by computational fluid dynamics. Two expert
observers independently characterized the atherosclerotic plaques around the
luminal border in each IVUS image as fatty, fibrotic or calcific. Subsequently,
the location of the lesions was determined in the 3D arterial segments and
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matched with the corresponding locations of the computed ESS axially and
circumferentially. ESS per each segment was normalized with the Poiseuille-
derived ESS using the average luminal area of the segment and ANOVA was
used to compare the normalized ESS (nESS) values among the 3 lesion types
in all segments.

Results: Eleven segments (mean length:10.8mm) were identified and the
lesions were mainly fibrotic (64.2% of the matched locations), while fatty
plaques were the second most common type (22.4%). ANOVA demonstrated
significant differences in nESS values among the 3 lesion types [mean nESS
values for calcific, fibrotic and fatty lesions: 1.72, 1.3 and 1.23 respectively
(p<0.001); post-hoc analysis: calcific vs fibrotic: p<0.001, calcific vs fatty:
p<0.001, fibrotic vs fatty: p=0.032].

Conclusions: Atherosclerotic lesion type in angiographically normal arte-
rial segments is significantly associated with ESS; harder plaques appear in
areas with higher ESS.

Tu-P9:371 RELATION BETWEEN VESSEL REMODELLING AND
INTRAVASCULAR ULTRASOUND MEASUREMENTS
OF ATHEROSCLEROTIC CORONARY ARTERY
PLAQUES

I. Diab, S. Eltobgi, M. Ibrahim, K. Sorour, M. Abdel Ghany. Cardiology
Department, Cairo University, Cairo, Egypt

Background: Positive remodelling is associated with acute and unstable
plaques. It is not known what determines the direction and extent of vessel
remodelling in response to a growing plaque.

Objective: To study the relationship between the extent/direction of
remodelling and vessel size, plaque size and eccentricity.

Methods: 60 plaques (plaque burden >40%) in 31 patients were studied
by IVUS. Measurements included the external elastic membrane area (EEM),
plaque area, and reference segment measurements as well as the remodelling
(RI) and eccentricity indices. Remodelling was +ve if RI ≥1.05, and -ve when
≤ 0.95.

Results: Positive remodelling was seen in 22 plaques (RI 1.17±0.1). These
plaques had a larger plaque area (13.8±4.4 vs 11.1±4.4cm2, p=0.02), and
a smaller mean reference EEM (16.0±4.0 vs 18.5±4.8mm2, p=0.03) than
other plaques yielding a higher plaque/vessel ratio (0.90±0.18 vs 0.61±0.15,
p<0.001). Odds ratio for +ve remodelling in eccentric vs concentric plaques
was 6.68 (95% CI: 1.7-26.5, p=0.009). A significant correlation was seen
between the plaque area and RI only in eccentric but not in concentric plaques
(r=0.51, p=0.001 vs r=0.38, p=0.08).

Conclusion: Positive remodelling is seen with larger plaques and smaller
vessels (larger plaque/vessel ratio). In eccentric plaques the EEM expanded
in relation to the size of growing plaque within. Concentric plaques on the
other hand, more often showed -ve remodelling, the extent of which bore no
relation to the size of the plaque itself. This highlights the different mecha-
nisms underlying the occurrence of remodelling in eccentric and concentric
plaques.

Tu-P9:372 ATHEROSCLEROTIC LESION AND ENDOTHELIAL
DYSFUNCTION IN PATIENTS WITH MYOCARDIAL
BRIDGING ASSESED BY INTRACORONARY
ULTRASOUND

S.W. Rha, S.Y. Suh, J.W. Kim, C.G. Park, H.S. Seo, D.J. Oh. Cardiovascular
Center, Korea University Guro Hospital, Seoul, South Korea

Background: Myocardial bridging (MB) was described when a segment of
coronary artery travels through the myocardium. Although intravascular ultra-
sound (IVUS) is highly useful for visualizing arterial wall and surrounding
structures, detailed morphological IVUS characteristics and its relations to
endothelial dysfunction are not clarified.

Methods: A total 74 patients (pts; 43 men, mean age; 54.3±10.1 yrs)
with typical or atypical anginal symptoms who underwent diagnostic coronary
angiography with acetylcholine (Ach) provocation test and in whom typical
angiographic ’milking effects’ in left anterior descending artery were selected
for IVUS examination and off-line analysis.

Results: A specific, echolucent narrow muscular band-like structure (’half-
moon’) surrounding MB segment and characteristic systolic compression with
delayed relaxation in diastole of MB was observed in all pts. Interestingly,
90.5% (67/74) of the pts showed no atherosclerotic lesions within the MB
segment and only 5.4% (4/74) had mild plaque within the MB segment.
Significant atherosclerotic plaques were commonly found in the proximal or
distal of the MB segment. Significant focal or diffuse spasm was induced in

inside (8.1%), outside (2.7%) or both side (89.2%) of MB segment by Ach
provocation test in 68.9% (51/74) of pts.

Conclusion: All MB pts had the characteristic half-moon sign which
causing systolic compression in MB segment by IVUS. The half-moon was
commonly located both inside and outside of MB segment. The most common
morphological characteristics of half-moon were focal, narrow and curved
type. The MB segment commonly spared from the atherosclerotic lesions and
frequently associated with Ach induced endothelial dysfunction.

Tu-P9:373 SPATIAL DISTRIBUTION OF CORONARY ARTERIAL
DISTENSIBILITY ASSESSED BY INTRAVASCULAR
ULTRASOUND - IN RELATION TO BIFURCATION
SITE

J.W. Kim, H.S. Seo, B.W. Cheon, H.W. Kim, H.H. Kim, S.K. Moon,
S.Y. Suh, S.W. Rha, C.G. Park, D.J. Oh. Guro Hospital Cardiovascular
Center Korea University, Seoul, South Korea

Background: We assessed the spatial distribution of coronary distensibility
in relation to tree bifurcations in the angiographically normal looking left
anterior descending artery (LAD).

Methods: In 104 patients without overt coronary artery diseases and any
medications (49.7 yr, 57 men), IVUS assessment was obtained in 3363 sites
of LAD. 5 sections, made up to the point 2.5 mm proximal and distal to
each 4 consecutive bifurcations of the LAD, were selected. Each section was
0.5 mm apart. The distensibility of the coronary artery (D) was defined as
[(dA/A)/dP]x1000/mmHg, where A = the smallest luminal area in diastole,
dA = difference between the largest and the smallest areas, dP = change in
intracoronary pressure during a cardiac cycle.

Results: There was a significant reduction of coronary distensibility in
areas adjacent to the bifurcation points (p<0.001). At sites 1.5 mm from
the bifurcation ostium, the distensibility was reduced the most.(p=0.001).The
reduction of distensibility was more prominent at distal sites than proximal
sites (p=0.04). There was a constant trend towards increasing the coronary
distensibility from proximal to distal LAD (r=0.51, p<0.001). There were no
significant differences in the plaque burden among each site (p=NS, all).

Conclusions: Coronary distensibility was dramatically reduced in areas
adjacent to the branching points of LAD, without any relations to the plaque
burden. This finding suggests that arterial stiffening is an inherent feature of
bifurcation areas of the coronary artery and may be the reason of increasing
atherosclerosis at bifurcation areas.

Tu-P9:374 DETECTION OF CORONARY ARTERY STENOSES
USING BREATH-HOLD MAGNETIC RESONANCE
CORONARY ANGIOGRAPHY. COMPARISON WITH
CONVENTIONAL X-RAY ANGIOGRAPHY

S. Leonetti, R. Licitra, A. Arrivi, F. Mirabelli, M. Scappaticci, G. Tanzilli,
C. Gaudio. Dept of The Heart and Great Vessels Attilio Reale, la Sapienza
University, Rome, Italy

Objective: To detect coronary artery stenoses, we compare breath-hold mag-
netic resonance coronary angiography (MRCA) to conventional coronary
angiography (CA).

Methods: Sixty-five patients with suspected coronary artery disease under-
went MRCA and CA within one week. MRCA examination was performed
by using the two-dimensional (2D) breath-hold technique with a fast spoil
gradient-echo sequence/spiral. Each imaging sequence was obtained within
one breath-hold in expiration (14 seconds of apnea). The assessment of
coronary artery stenoses on magnetic resonance (MR) angiograms was inde-
pendently performed by two blinded readers and compared to conventional
CA images.

Results: The agreement between the two readers in evaluating MR coro-
nary stenoses was very high: r = 0.90 (mean difference = 0.26; standard
deviation = 17.5 with standard error of estimates = 0.30). Three hundred
and ninety segments were evaluated by the two imaging techniques. MRCA
correctly detected 76 of 88 (86%) stenoses, and recognized 242 of 302 (80%)
not affected segments. The Pearson correlation coefficient between MRCA
and CA in assessing coronary narrowings was very high: r = 0.85. Despite
this the mean difference was 4.5 with a standard error of estimate of 0.21,
indicating that MRCA slightly overestimates the degree of stenoses.

Conclusions: Our study showed that 2D breath-hold MRCA is an accurate
technique in displaying and quantifying the most significant stenoses in the
proximal and middle segments of the coronary arteries.
Funding: No funding was obtained for the work done in the abstract.
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Tu-P9:375 REPRODUCIBILITY OF THE CAROTID VESSEL
WALL AREA AND DIMENSIONS AT 3.0T MRI

R. Alizadeh Dehnavi1, J. Doornbos1, J.T. Tamsma1, M. Stuber2, H. Putter1,
H.J. Lamb1, A. De Roos1. 1Leiden University Medical Centre, Leiden, The
Netherlands; 2Johns Hopkins University Medical School, Baltimore,
Maryland, USA

Objective: Non-invasive imaging of atherosclerosis is of great importance in
assessing the disease burden, future risk, and the evaluation of interventions.
Here we examined the reproducibility of the carotid artery measurements at
3.0T magnetic resonance imaging (MRI) for the first time.

Methods: Ten healthy volunteers underwent three MRI scans of the carotid
artery on two occasions for the assessment of total vessel wall area (TVWA),
minimum and maximum vessel wall thickness. All subjects were scanned
according to a standardized protocol with a double inversion (black-blood),
fast gradient echo sequence. On the first visit the subjects were scanned twice.
The third scan was performed at least four days later. One observer manually
traced all scans. A second observer manually traced the first scan series for all
volunteers. Minimum and Maximum vessel wall thickness were analysed on
the slice with a distance of 1.8 cm from the bifurcation by dividing the image
in six segments and calculating an average per segment.

Results: Interclass correlation (ICC) was calculated for all endpoints. For
TVWA an ICC of 0.9938 was calculated taking all three scans into account
with an inter-observer ICC of 0.9839. For the minimum and maximum vessel
wall thickness an ICC of 0.8431 and 0.9346 were calculated respectively with
an inter-observer ICC of 0.8595 and 0.7262 respectively.

Conclusion: Our data confirm the reproducibility of MRI measurements of
the carotid artery for the first time at the ultrahigh field strength of 3.0 T. This
further reconfirms the readiness of the technique for the use as an assessment
tool in clinical trials.

Tu-P9:376 CHANGES OF CAROTID ATHEROMA SEEN BY
CONTRAST-ENHANCED HIGH RESOLUTION MRI
AFTER PROLONGED TREATMENT WITH USUAL
DOSE OF STATINS

I.L. Rhee1, Y.H. Choe2, D.K. Kim1, S.H. Lee1, J.E. Park1. 1Cardiology
Division, Cardiac and Vascular Center, Samsung Medical Center,
Sungkyunkwan University School of Medicine, Seoul, South Korea;
2Department of Radiology, Cardiac and Vascular Center, Samsung Medical
Center, Sungkyunkwan University School of Medicine, Seoul, South Korea

Background: It is recognized that vulnerable plaque largely accounts for the
morbidity and mortality from atherosclerosis. Postmortem evidence indicated
that plaque composition, rather than the degree of stenosis, is a key factor
for plaque vulnerability. High-resolution MRI with flow suppression not only
provides useful informations on luminal areas of the carotid artery and plaque
size changes but also can identify the principal tissue composition of the
carotid atherosclerotic plaques.

Purpose: Our aim was to investigate the effects of prolonged statins therapy
of usual dosage for longer than one year on these MRI tissue characteristics
in patients with carotid artery stenosis. Objects and Methods: A total of 45
patients with 30-70% diameter stenosis of internal carotid or common carotid
arteries who had statins treatment for longer than 12 months(mean, 19 ± 7.5
months) and baseline and follow-up MRI imaging of carotid arteries taken
were included in the analysis. Usual dosage of statins (simvastatin 20mg or
atorvastatin 10-20mg per day) was used. A total of 136 carotid atherosclerotic
plaques were analyzed in 45 patients. Based on contrast enhanced MRI,
vulnerable plaque was defined in terms of a thin cap with a large lipid core
accounting for > 50% of the plaque, fissured cap or intraplaque hemor-
rhage. The effects of the statins on atherosclerotic lesions were analyzed by
changes in lumen area, vessel wall thickness, and the characteristics of plaque
compositions.

Results: At 12 months, a significant reduction in total and LDL choles-
terol levels (188±26mg/dl vs. 158±50mg/dl, p<0.001, 125±23mg/dl vs.
110±42mg/dl, p<0.001) and significant reductions in vessel wall thickness
(4.2±1.0mm vs. 3.4±1.3mm, p<0.001), without significant changes in %
diameter stenosis of lumen (55±15% vs. 53±15%, p=0.281) were observed
in carotid arteries. During the statins treatment, plaque stabilization occurred
in 7 patients (16%).

Conclusion: Multi-sequence high resolution MR imaging of carotid
atheroma provides good assessment of characters of plaques. During a mean
of 19 months treatment with usual dose of statins the wall thickness were
significantly reduced and stabilization of the vulnerable plaques occurred in
16% of the patients.

Tu-P9:377 CIRCULAR BLOOD FLOW IN AORTIC ARCH AND
INITIAL FACTORS OF ATHEROSCLEROSIS

I. Todua, V. Beraia. Institute of Medical Radiology, Tbilisi, Georgia

It is now accepted that hemodinamic forces are the localizing factors in
atherogenesis, but the conclusions about the reasons of the vessel wall damage
are inconsistent.

To study blood flow features in aortic arch and revial initial factors of
atherogenesis.

15 men (age 27-35 years) have been investigated by Magnetic Resonance
Siemens-Avanto.

In the aortic arch at the opposite walls blood flow at the peak systolic ve-
locity is separated into opposite directed streams. At the time of protodiastole
some of them inverted and in discrete sites of the aorta momentary flow arrest
with the creating flat flow profile is noted. Blood protodiastolic acceleration is
6 times higher than that in the systole, and shear stress exceeds the threshold
of endothelial stability -40N/m2.

Formation of the fibrosis and calcinosis should be considered as the
adaptive reaction of the vessel wall to the stressful flow factors as the vessel
stenosis changes hemodinamic factors to the vessel wall.

Tu-P9:378 THE FORGOTTEN SIDE: ASSESSMENT OF
INFLAMMATORY BURDEN CONTRALATERAL TO
SYMPTOMATIC CAROTID STENOSIS USING HIGH
RESOLUTION USPIO ENHANCED MR IMAGING

T. Tang1,5, S.P.S. Howarth1,4 , S.R. Miller2, R. Trivedi1, M.J. Graves1,
J.U. King Im1, A. Brown3, P. Kirkpatrick4 , M.E. Gaunt5, J.H. Gillard1.
1University Department of Radiology, Cambridge University Hospitals NHS
Foundation Trust, Cambridge, United Kingdom; 2GlaxoSmithkline, Harlow,
United Kingdom; 3GlaxoSmithKline, Greenford, United Kingdom; 4Dept. of
Neurosurgery, Cambridge University Hospitals NHS Foundation Trust,
Cambridge, United Kingdom; 5Regional Vascular Unit, Cambridge
University Hospitals NHS Foundation Trust, Cambridge, United Kingdom

Objective: Inflammatory atheroma can be detected on Magnetic Resonance
(MR) imaging using a contrast medium, Sinerem, an Ultra Small Super-
Paramagnetic Iron Oxide (USPIO). Whilst the incidence of macrophage
activity in asymptomatic disease appears low, we aim to explore the incidence
of MR defined inflammation in asymptomatic plaques in patients with known
contralateral symptomatic disease.

Methods: 20 symptomatic patients underwent multi-sequence MR imaging
pre- and 36 hours post USPIO infusion. Images were manually segmented
into quadrants and signal change in each quadrant was calculated following
USPIO administration. A mixed model was developed to compare the mean
signal change across all quadrants in the two groups. Patients had a mean
symptomatic stenosis of 77% compared with 46% on their asymptomatic side
as measured by conventional angiography.

Results: There were 11 (55%) males. Median age was 72 years (range
53-84 years). All symptomatic carotid stenoses had inflammation as evaluated
by USPIO enhanced imaging. On the contralateral sides, inflammatory activity
was found in 19 (95%) patients. Contra-laterally there were 163 quadrants
(57%) with a signal drop post USPIO when compared with 217 quadrants
(71%) on the symptomatic side (p= 0.007).

Conclusions: Investigation of the contralateral side in patients with symp-
tomatic carotid stenosis can demonstrate inflammation in 95% of plaques.
Inflammatory activity may be a significant risk factor in asymptomatic dis-
ease. Patients with symptomatic carotid disease should have their contralateral
carotid artery followed up.
Funding: GSK &The Stroke Association

Tu-P9:379 FEASIBILITY CHARACTERIZATION OF
ATHEROSCLEROTIC PLAQUE BY MAGNETIC
RESONANCE MICROSCOPY ON THE MURINE
MODEL OF ATHEROSCLEROSIS

A. Naumova1, V. Yarnykh1, M. Ferguson1, M. Rosenfeld2 , C. Yuan1.
1Department of Radiology, University of Washington, Seattle, USA;
2Department of Pathobiology, University of Washington, Seattle, USA

Objectives: Transgenic ApoE-/- mice spontaneously develop atherosclerotic
lesions resemble those found in humans. The purposes of this study were
to examine the feasibility of determining the composition of advanced
atherosclerotic plaques in fixed ApoE-/- mice and to develop a time-efficient
microimaging protocol for MRI on mice.
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Methods: ApoE-/- mice (75 weeks old) were perfusion-fixed with 10%
formalin along with contrast agent Omniscan. MRI experiments were per-
formed under the different magnet field strengths. After imaging, the mouse
was sectioned for histology.

Results: Advanced atherosclerotic lesions were found by MRI examination
in the aorta, aortic arch, innominate and carotid arteries of the mice. The
best image quality was achieved using 3T Philips human whole body scanner
and 9.4T Bruker BioSpec scanner. Morphologically, the lesions found in the
MR images corresponded closely to the histological cross-sections taken from
the same location. MR microscopy has shown that advanced atherosclerotic
lesions in ApoE-/- mice are characterized by high calcification and presence
of the large fibrofatty nodules.

Conclusions: This study has shown an ability of advanced atheroscle-
rotic lesions characterization by MRI microscopy on the murine model
of atherosclerosis. High-field MRI allows non-invasively determination of
atherosclerotic plaque composition and precise quantification of the major
plaque components in the different vascular beds. A time efficient MRI
protocol was developed using fixed ApoE-/- mice and can be used for in vivo
studies.
Funding: NIH T32 EB001650 and Amgen Inc.

Tu-P9:380 PERFUSIONAL SCINTIGRAFIC STUDY IN PATIENTS
WITH ACUTE CORONARY SYNDROME AND SLOW
CORONARY FLOW

A. Arrivi, S. Leonetti, R. Licitra, M. Scappaticci, F. Mirabelli, G. Tanzilli,
C. Gaudio, E. Mangeri. Dept of The Heart and Great Vessels Attilio Reale, la
Sapienza University, Rome, Italy

Objective: Patients (pts) presenting with chest pain in absence of coronary
artery lesions may exhibit the ’slow coronary flow’ (SCF) phenomenon, as
angiographycally documented by abnormal progression of dye in otherwise
normal epicardial coronary arteries. A reversion of slow coronary dye run-off
after intravenous infusion of dipyridamole (D) has been reported. Whether or
not impaired myocardial perfusion occurs in acute pts with SCF is unknown.

Methods: We enrolled 28 consecutive acute pts with SCF in epicardial
coronary arteries, in absence of significant stenosis. Single coronary artery
SCF was present in 14 (group A), and all three coronary arteries SCF was
present in another 14 pts (group B). Coronary angiography was repeated after
infusion of D and single photon emission computed tomography (SPECT)
was carried out, using D as a stress agent. TIMI frame count was measured in
SCF vessels at baseline and after D.

Results: Mean TIMI frame count significantly decreased after D in both
groups. At baseline, mean values of SPECT score was 31.5±1.6 and 25.1±2.1
in groups A and B, respectively. After D, it increased from 31.5±1.6 to
37.8±1.4 (p<0.001) in group A, whereas a further decrease to 15.0±1.2
(p<0.005) was observed in group B.

Conclusions: An opposite behaviour of myocardial perfusion after D
was observed: normal response in single coronary artery versus an ischemic
response in all three coronary arteries SCF patients. Myocardial ischemia may
result after D in acute pts with three coronary arteries involvement, should an
increased oxygen demand occur.
Funding: No funding was obtained for the work done in the abstract.

Tu-P9:381 SCREENING OF PERIPHERAL ARTERIAL DISEASE
BY MEANS OF AN OSCILLOTONOMETRIC BLOOD
PRESSURE MONITOR

A. Planas1, A. Clara2, P. Armario3, R. Hernandez3 , F. Castro2,
M.P. Martorell2 , R. Faro2, F. Vidal-Barraquer2 . 1Abs Pubilla Casas,
Hospitalet, Spain; 2Hospital del Mar, Barcelona, Spain; 3Hospital
l’Hospitalet, Hospitalet, Spain

Objective: To evaluate the feasibility of an oscillotonometric automated
blood pressure monitor (ABPM) to screen peripheral arterial occlusive disease
(PAOD) in epidemiological surveys.

Methods and Subjects: 60 adults (120 lower limbs) recruited from a
vascular laboratory and 60 age/sex matched controls. Ankle and arm systolic
blood pressures measured by 1) continuous Doppler device and sphygmo-
manometer (standard method), and 2) Omron 711 ABPM. Ankle/brachial
indexes (ABI) were then calculated (2 ABI/limb for the standard method and
1 ABI/limb for the ABPM method). PAOD was defined by Doppler ABI<0.9.
Three limbs with Doppler ABI>1.5 were excluded.

Results: The ABPM allowed to obtain a numeric ankle blood pressure
reading and thus to calculate ABI in 36/79 (45.6%) of PAOD limbs, and

in 153/158 (96.8%) of normal limbs. An important correlation (intraclass
correlation coefficient and paired Student-t test) was observed between ABPM
ABI and the highest Doppler ABI of the ankle. The ABPM showed an
error message in 48 limbs of which 43 had PAOD. Categorized ABPM
measurements (PAOD suspected if ABPM ABI<0.9 or ABPM error message)
identified 45/48 PAOD subjects (sensibility 93.8%) and 63/71 subjects with-
out PAOD (specificity 88.7%). According to an adult PAOD prevalence of
6-9% the positive and negative predictive values of this categorized ABPM
measurement would be 40% and >99%, respectively.

Conclusion: An ABMP may help to screen PAOD quickly and operator-
independently by ruling out the disease in >3/4 of adult general population.
Funding: None.

Tu-P9:382 ARE SURROGATE MARKERS OF
ATHEROSCLEROTIC DISEASE USEFUL IN
CLINICAL EVALUATION OF PATIENTS WITH TYPE
2 DIABETES MELLITUS?

C. Irace1, F. Caruso1, F. Dell’Aquila1 , C. Cortese2, A. Gnasso1. 1Dept. of
Clinical and Experimental Medicine, Magna Graecia University, Catanzaro,
Italy; 2Dept. of Internal Medicine, University of Tor Vergata, Rome, Italy

Objective: Carotid intima plus media thickness (IMT) and brachial artery
vasodilatation, evaluated by ultrasound techniques, are used as early markers
of atherosclerosis. They have been reported to be altered in patients with
diabetes mellitus. Aim of the present study was to evaluate the contribution of
these markers to the improvement of cardiovascular risk definition in subjects
with diabetes mellitus.

Methods: One hundred subjects with Type 2 diabetes mellitus and 100
sex and age matched healthy controls were enrolled. All subjects underwent
echodoppler examination of common carotid artery for IMT measurement and
flow mediated vasodilatation (FMD) measurement in the brachial artery.

Results: IMT was significantly higher, and FMD significantly lower, in
diabetic subjects compared to controls. In simple regression analyses IMT
correlated with blood glucose, HbA1c and duration of disease (p < 0.05),
whereas FMD did not correlate with any clinical or metabolic variable. Forty-
six diabetic patients had signs of cardiovascular disease (CVD). They also had
increased values of IMT, but FMD similar to that of subjects without CVD. In
logistic regression analysis IMT was the only variable associated with CVD.

Conclusions: We conclude that IMT measurement, but not the evaluation
of FMD, can improve the assessment of the cardiovascular risk profile in
diabetic subjects.

Tu-P9:383 CLINICAL SIGNIFICANCE OF THE CORONARY
CALCIFICATION SCORE BY MULTI-DETECTOR
ROW COMPUTED TOMOGRAPHY FOR THE
EVALUATION OF CORONARY STENOSIS

R. Mitsutake, H. Niimura, S. Miura, B. Zhang, A. Iwata, H. Nishikawa,
K. Kumagai, K. Shirai, A. Matsunaga, K. Saku. Fukuoka University Hospital,
Fukuoka, Japan

Background: The coronary artery calcification (CAC) score measured by
multi-detector row computed tomography (MDCT) has emerged as a marker
for the prediction of coronary artery disease (CAD). To evaluate the clinical
significance of this calcification score, we compared coronary artery stenosis
as assessed by coronary angiography (CAG) with the calcification score
determined by MDCT, risk factors and medications. We analyzed which factor
is the most critical for predicting significant coronary restenosis.

Methods: and Results Subjects included 374 consecutive patients who
underwent ECG-gate CT angiography using MDCT. Ninety-two patients (68
male, 24 female; mean age, 63± years) who underwent both MDCT and CAG
within a one-month period were selected for further investigation. Patients
with significant coronary stenosis had a significantly higher CAC score than
those without stenosis. In addition, a higher number of stenosed vessels
was associated with a higher CAC score. The subjects were divided into
three groups according to the CAC score: low (0-12), middle (13-445) and
high (445<). Although the CAC score was significantly associated with age,
plasma total cholesterol and HbA1c, a logistic regression analysis revealed that
significant coronary stenosis as assessed by CAG was most closely correlated
with the CAC score (p=0.03).

Conclusions: The CAC score determined by MDCT can be a useful marker
for the prediction of CAD as a non-invasive screening method independent of
other factors, such as age, metabolic diseases and medications.

XIV International Symposium on Atherosclerosis, Rome, Italy, June 18–22, 2006



Tuesday, June 20, 2006: Poster Session
P9 Diagnostic technologies for cardiovascular diseases 269

T
U

E
S

D
A

Y

Tu-P9:384 CAROTID STENOSIS VERSUS TOTAL PLAQUE AREA
AS PHENOTYPES OF ATHEROSCLEROSIS

J.D. Spence. Robarts Research Institute, London, Canada

Background: Ultrasound phenotypes of carotid atherosclerosis are used for
risk stratification, genetic research and evaluation of therapy. We have shown
that total plaque area (TPA) is a stronger predictor of cardiovascular events
than IMT or carotid stenosis; the R2 for IMT in multiple regression with risk
factors is 0.13.

Purpose: to compare carotid stenosis and TPA as phenotypes of atherso-
clerosis.

Methods: Total carotid stenosis (TCS) was the sum of percent stenosis
in both internal carotids measured by Doppler peak velocity; TPA was the
sum of cross-sectional area of all plaques seen in both ICA, ECA and CCA.
1081 patients were available in the database of our Atherosclerosis Prevention
Clinic with complete data needed for analysis.

Results: In multiple regression the R2 was 0.52 for TPA vs 0.084 for CS.
The mean ± SD for baseilne TPA was 0.84 ± 0.99 cm2; for TCS 44.97 ±
40.3%. TPA progressed in 1 year by 0.97 ± 0.22 cm2; TCS progressed by
-3.84 ± 19.7%. Sample sizes required to show a 30% change over 2 years with
therapy (power 80%, sig. 0.05) woud be 218/group with TPA vs 1152/group
for TCS.

Conclusion: TPA is a very useful phenotype for studies of carotid
atherosclerosis, more strongly associated with traditional risk factors, and
with sample sizes similar to IMT. TCS is much less useful: it is not strongly
associated with risk factors, and sample sizes required to show effects of
therapy are very large. A likely reason is that probably stenosis is not a
consequence of plaque progression, but of plaque rupture. TPA is a continuous
variable so it is more powerful than categorical plaque scores.

Tu-P9:385 CORONARY CALCIUM SCORE IS ASSOCIATED
WITH BLOOD MYELOPEROXIDASE LEVEL

A. Deniz1, T. Hazirolan2 , B. Yavuz1, L. Tokgozoglu1, O. Duzguncinar3 ,
E. Demirpence3 , T. Bayrak3, A. Bayrak3, K. Aytemir1. 1Hacettepe
University Faculty of Medicine, Department of Cardiology, Ankara, Turkey;
2Hacettepe University Faculty of Medicine, Department of Radiology,
Ankara, Turkey; 3Hacettepe University Faculty of Medicine, Department of
Biochemistry, Ankara, Turkey

Background: Coronary calcium score (CCS) has been demonstrated to be
associated with the risk of coronary heart disease. Calcium is a common com-
ponent of atherosclerotic plaque and is not present in the normal vessel wall.
Myeloperoxidase (MPO) is an enzyme that is implicated in LDL oxidation
in vivo, and it play an active role in the progression of atherosclerosis. We
investigated if CCS is associated with blood MPO level.

Method: Thirty subjects underwent coronary angiography were enrolled
in this study. All subjects underwent electron beam computerized tomography
to determine CCS. Blood MPO levels was measured.

Results: Sixteen subjects had coronary artery disease (CAD) and 14
subjects had normal coronary artery. Coronary calcium score was higher
in patients with CAD than patients with normal coronary arteries (median
21 [Range 0 to 639] vs. median 1 [Range, 0 to 41, respectively, p=0.034).
There was no significant difference in MPO levels between the two groups.
A positive relationship was found between CCS and MPO levels (r=0.433,
p=0.017), presence of CAD (r=0.388, p=0.034), and age (r=0.368, p=0.045).

Conclusion: Coronary calcium score is related to MPO level, CAD and
age. Coronary calcium score can be used to predict oxidation of lipoproteins.

Tu-P9:386 AGE-SPECIFIC RELATIONSHIP BETWEEN AORTIC
PULSE WAVE VELOCITY AND LEFT VENTRICULAR
GEOMETRY AND FUNCTION IN HYPERTENSION

M. Mannarino, G. Schillaci, M. Pirro, G. Pucci, G. Savarese, G. Vaudo,
L. Pasqualini, E. Mannarino. Internal Medicine, Angiology and
Atherosclerosis Disease, University of Perugia, Perugia, Italy

Objective: Aortic pulse wave velocity (PWV), traditionally considered a
marker of arterial stiffness, has been associated to reduced left ventricular
(LV) ejection time in young people. We hypothesized that the relationship
between aortic PWV and LV geometry and function might be age-dependent.

Methods: 231 uncomplicated patients with never-treated essential hyper-
tension over a wide age range (18-88 years) underwent aortic pulse wave
velocity (PWV) determination with the SphygmoCor system, and echocar-
diography, from which the mean velocity of circumferential fiber shortening

(VCF) was calculated as a measure of the velocity of myocardial shortening,
and relative wall thickness (RWT) was taken as a measure of LV concentric
remodeling.

Results: Patients were divided in 3 age groups (<40 years, 40-59 years,
≥60 years). In the young, aortic PWV was directly associated to VCF (r=0.34,
p=0.013), but not to RWT (r=0.01, p=n.s.). The opposite was found in the older
group, in which increasing aortic PWV was accompanied by a concentric LV
geometric pattern (r=0.39 with RWT, p=0.028), and a reduced VCF (r=-0.402,
p=0.034). Intermediate values were found in the middle-aged group (r=0.23,
p<0.01 with RWT, r=0.05, p=n.s. with VCF).

Conclusion: The relation between aortic PVW and the left ventricle is
strongly age-dependent. These data suggest that in young people aortic PWV
is partly determined by an increased velocity of myocardial shortening. With
increasing age, a relationship between aortic PWV (as a measure of arterial
stiffness) and LV concentric geometry emerges, which ultimately leads to a
depressed LV systolic function.

Tu-P9:387 INTIMA-MEDIA THICKNESS HAS A POSITIVE
PREDICTIVE VALUE FOR RENAL ARTERY
STENOSIS

J.-L. Megnien, N. Denarie, V. Joguet, J. Levenson, A. Simon. Faculte
Medecine Rene Descartes Assistance Publique Hopitaux Paris, Paris, France

Objective: To test the Krijnen score (KS) and the maximum intima-media
thichkness (MxIMT) for renal artery stenosis (RAS) in hypertensive subjects
referred to our cardio-vascular preventive center. The KS was deduced from
8 clinical predictors in a clinical trail (age, sex, BMI, onset of hypertension,
abdominal bruit, prior cardiovascular event, tobacco and cholesterol status).

Methodology: Two-hundred-eighteen consecutive hypertensive subjects
with ultrasonic exploration of the renal arteries were selected. Ultrasonic
plaque detection and intima media thickness of right and left common carotid
arteries were concomitantly performed.

Results: RAS was detected in 27 patients. These patients differed respec-
tively from subjects without RAS with regards to age (57 ± 12 vs 52 ± 12 yrs;
p< 0.05), hypertension duration (13 ± 12 vs 8 ± 8 yrs; p<0.01), prevalence
of carotid atherosclerotic plaque (70% vs 48%; p<0.05) and MxIMT (0.73 ±
0.16 vs 0.67 ± 0.14 mm; p< 0.05). The KS was lower 12 ± 14 vs 20 ± 20%)
in the RAS group. In logistic regression with presence of RAS as outcome and
KS as dependant variable the whole model test was non significant.

Conclusion: In a hypertensive population the KS deduced from a clin-
ical trial does not predict the presence of RAS. However the inclusion of
atherosclerotic status at the carotid site (plaque or MxIMT) was predictive for
RAS.

Tu-P9:388 A NEW HEART RATE VARIABILITY ANALYSIS
APPROACH. MAY INFORMATION PLAY A GREATER
ROLE IN OUR CLINICS?

M. Manca1, J.H. Christensen2, M. Kowalska1, M. Degli Esposti3. 1Center
<Gc Descovich>, Bologna, Italy; 2University Hospital, Aalborg, Denmark;
3Department of Mathematics, University of Bologna, Bologna, Italy

Objectives: Heart Rate Variability (HRV) is a well known method for the
study of the ECG signal. A plethora of physics derived approaches have
been tested but rarely they resulted better than simpler ones. Further the
poor understanding of HRV principles has mined its chances of popularity
in clinical practice, even despite its performances. Our aim is to develop a
new strategy in facing HRV challenge and to improve understanding of its
fundaments.

Methods: Comparing each R-R interval to the previous one we assigned
a 0 value to those decreasing and a 1 value to those increasing. Strings were
processed by LZ76 parsing. The number of steps for processing the string is
a measure of the information carried by the signal. We calculated the distance
between different ECGs.

We tested this method on 30 ECGs downloaded from Physionet.org (23
Chronic Heart Failure and 7 healthy subjects).

Results: Our methods was able to distinguish affected people from the
healthy ones (97%). It was effective to differentiate NYHA classes (86%),
with poor performances in discriminating between NYHA 2 and 3.

Conclusions: Our approach, developed apart from any biological assump-
tion, was effective in clustering heart health conditions as well as it did with
other challenges (i.e. literary authorship attribution). It deals with Information
in the signal, offering a chance to challenge clinical results against physical
hypotheses (i.e. NYHA misclassification). Further this may suggest that when
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we are facing complex systems, we may gain more from a simple, strong
approach than from elegant, yet expensive, complex tools.
Funding: No funds received.

P10 BIOMARKERS FOR CARDIOVASCULAR DISEASE

Tu-P10:389 EFFECTS OF SHORT-TERM AND LONG-TERM
HYPOXIA ON CARDIAC APOPTOSIS IN RAT HEART

S.D. Lee1, W.W. Kuo2, C.Y. Huang3. 1School of Physical Therapy,
Chung-Shan Medical University, Taichung, Taiwan; 2Department of
Biological Science and Technology, Taichung, Taiwan; 3Institute of
Biochemistry, Chung-Shan Medical University, Taichung, Taiwan

Background: Controversial effects of intermittent hypobaric hypoxia such
as cardiac damage or cardiac protection are still mysterious. It is unclear
if short-term and long-term intermittent hypobaric hypoxic challenges exert
different effects on cytochrome c oxidase and Bcl-2 family in rat heart.

Methods: Sixty Sprague-Dawley rats were randomized assigned into two
groups: first, short-term intermittent hypobaric hypoxia (STIHH)-normobaric
normoxia (n=10), hypobaric hypoxia (380 mmHg, 12% O2, 8hr/day) for
1 day (n=10), and for 4 days (n=10) and second, long-term intermittent
hypobaric hypoxia (LTIHH)-normobaric normoxia (n=10), hypobaric hypoxia
for 1 week (n=10) and 2 weeks (n=10). After STIHH or LTIHH challenge,
myocardial morphology, cytochrome c oxidase and pro-apoptotic Bcl-2 family
in the excised left ventricle were determined by histological analysis, Western
blotting, and RT-PCR.

Results: Increased wall thickness and abnormal myocardial architecture
were observed after LTIHH. Cytochrome c oxidase and anti-apoptotic Bcl-2
protein were significantly increased after STIHH, but were decreased after
LTIHH. Pro-apoptotic BNIP3 and Bad proteins were significantly decreased
after STIHH but increased after LTIHH.

Conclusions: STIHH appeared to exert protective effects on hearts whereas
LTIHH appeared to exert deleterious effects, which imply that deleterious or
advantageous effect of cardiac adaptation after intermittent hypobaric hypoxia
is tightly time-course dependent.

Tu-P10:390 MORE ACTIVATED CARDIAC
MITOCHONDRIAL-DEPENDENT APOPTOTIC
PATHWAY IN OBESITY

S.D. Lee1, C.Y. Huang2, W.W. Kuo3, F.L. Wu2. 1School of Physical
Therapy, Chung-Shan Medical University, Taichung, Taiwan; 2Institute of
Biochemistry, Chung-Shan Medical University, Taichung, Taiwan;
3Department of Biological Science and Technology, China Medical College,
Taichung, Taiwan

Background: Obesity is often associated with the development of heart failure
but the precise mechanisms remain uncertain. The purpose was to evaluate
the key components of mitochondrial-dependent apoptotic pathway in excised
heart from obese Zucker rats.

Methods: Twelve obese Zucker rats were studied at 5∼6 months of age
and twelve age-matched lean Zucker rats served as control. The myocardial
architecture and key components of mitochondrial-dependent apoptotic path-
way in the excised left ventricle from rats were measured by histopathological
analysis, Western blotting and reverse transcription polymerase chain reaction
(RT-PCR).

Results: The ratios of whole heart weight to tibia length were signifi-
cantly increased in the obese group. Cardiomyocyte disarray, the increased
interstitial space, and minor cardiac fibrosis were observed in obese rat
hearts. Pro-apoptotic Bcl2 family members, BNIP3 and Bad levels, were
significantly increased in obese rat hearts as well as anti-apoptotic Bcl2 family
member, Bcl2 level, was significantly decreased. Cytosolic cytochrome c in-
dicating cytochrome c release from mitochondria was significantly increased
in obese rat heart. In addition, activated caspase-9 and activated caspase-3
were significantly increased in obese rat hearts, compared with lean rat heart,
imply pro-forms of caspase-9 and caspase-3 were cleaved into active-forms
caspase-9 and caspase-3.

Conclusions: The cardiac mitochondrial-dependent apoptotic pathways
were more activated in obese Zucker rat, which may provide one of possible
apoptotic mechanism for developing heart failure in obesity.

Tu-P10:391 DETECTION OF APOPTOTIC (FAS, FASL) AND
ANTIAPOPTOTIC (BCL-2) MARKERS IN PATIENTS
WITH ACUTE CORONARY SYNDROMES

A. Bossowska1, A. Bossowski2, B. Kiersnowska-Rogowska3 , B. Galar1.
1Dep. of Cardiology, Hospital Mswia, Bialystok, Poland; 22nd Department of
Children’s Diseases, Medical University In Bialystok, Bialystok, Poland;
3Dep. of Hematology, Medical University In Bialystok, Bialystok, Poland

Acute coronary syndromes–ASC are caused by rupture or erosion
artheroslerotic plaques which by secreting a variety proteases capable of
degrading pericellular matrix components induce death of endothelial cells.
This mechanism plays the main role of apoptosis (programmed cell death).

The aim of this study was to estimate expression of apoptotic (CD95,
CD95L) and antiapoptotic (Bcl-2) markers in patients with acute myocardial
infarction (AMI) (n=18, mean age 60 y), unstable angina pectoris (UA) (n=31,
mean age 62 y) and control group (n=20, mean age 60 y) without coronary
risk factors and inflammatory condition. All investigations were performed
by flow cytometry. Inflammatory parameters and traditional risk factors were
investigated by standard methods.

The analysis revealed higher expression of FAS and FAS-L molecules on
lymphocytes from patients with AMI (p<0.001, p<0.002) and UA (p<0.01,
p<0.02) in compared to the control group. Moreover, in group with AMI
we observed decreased Bcl-2 expression on lymphocytes (p<0.001) in com-
parison with controls. We found statistically significant positive correlation
between level of LDL-CH and percentages of CD95 (p<0.001) and CD95 L
(p<0.02) lymphocytes, and negative between HDL-CH and CD95 (p<0.03)
in patient s with AMI.

We conclude that evaluation of apoptotic molecules in patients with acute
coronary syndromes could be unspecific markers of activity of inflammatory
process in coronary vascular endothelium. Our finding support the view that
plaques in ASC commited to apoptosis and plays main role in progress of
atheroslerosis.

Tu-P10:392 EXERCISE- INDUCED APOPTOSIS IN
ENDOTHELIAL CELLS AND RENAL TUBULES IN
RAT

M. Podhorska-Okolow 1, P. Dziegiel1 , A. Szuba2, B. Krajewska1,
K. Rossini3, U. Carraro3, M. Zabel1,4 . 1Department of Histology, Medical
University of Wroclaw, Wroclaw, Poland; 2Department of Internal Medicine
and Occupational Diseases, Medical University of Wroclaw, Wroclaw,
Poland; 3Department of Biomedical Science, University of Padua, Padua,
Italy; 4Department of Histology, University of Medical Sciences, Poznan,
Poland

Objective: Excessive physical exercise may lead to disturbance of homeosta-
sis in body, including the damage in skeletal muscles but also in distant organs.
Mechanisms responsible for the exercise-induced changes include oxidative
stress or angiotensin II (Ang II). Metallothionein (MT) exerts a protective
effect in the cell against oxidative stress and apoptosis. In this study, we
examined the role of oxidative stress and Ang II receptors, AT1 and AT2 in
mediation of exercise-induced apoptosis in kidney. Moreover, we tested the
hypothesis that MT may play an anti-apoptotic role in renal tubules against
exercise-induced apoptosis after the acute exercise.

Methods: The rats were divided into control and acute exercised groups.
Kidney ultrastructure was examined by EM, apoptosis by TUNEL and MT,
AT1, AT2 by IHC. The levels of lipid peroxidation (TBARS) were assayed in
renal tissue homogenates.

Results: Acute exercise resulted in apoptosis of renal endothelial cells and
distal tubules of rat kidney whereas the proximal tubules remained unaffected.
The apoptotic cells displayed an increased expression of AT1 and AT2 re-
ceptors. MT expression was significantly increased after the acute exercise in
proximal tubules. TBARS levels were increased after acute exercise.

Conclusions: The results suggest that Ang II receptors, AT1 and AT2 and
the oxidative stress might be the crucial apoptosis-mediating mechanism in
endothelial cells and distal tubular cells in rat kidneys after excessive exercise.
The findings could also suggest a protective role of MT against apoptosis and
oxidative stress in proximal tubular cells.
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Tu-P10:393 RELATIONSHIP BETWEEN SODIUM IODIDE
SYMPORTER & THYROID PEROXIDASE
EXPRESSION AND APOPTOTIC MARKERS ON
THYROCYTES FROM GRAVES’ PATIENTS

A. Bossowski1, B. Czarnocka2 , A. Stasiak-Barmtua3 , K. Bardadin4,
M. Urban1, J. Dadan5. 12 Nd Department of Children’s Diseases, Medical
University of Bialystok, Bialystok, Poland; 2Department of Biochemistry,
Medical Center of Postgraduate Education, Warsaw, Poland; 3Department of
Pediatric Allergology, Medical University of Bialsytok, Bialystok, Poland;
4Department of Patomorphology, Medical Center of Postgraduate Education,
Warsaw, Poland; 51 St Department of Surgery, Medical University of
Bialsytok, Bialystok, Poland

The course of Graves’ disease (GD) is associated with the inflow of lym-
phocytes to the thyroid gland and dysregulation of the immune system
characterized by reaction to thyroid antigens. After activation they shift to the
inflamed thyroid gland, thus leading to the production of cytokines which can
stimulate activity of thyrocytes and increase expression on apoptotic markers.

The aim of this study was to estimate sodium iodide symporter (NIS) and
thyroid peroxidase (TPO) expression in thyrocytes from patients with GD and
no-toxic multinodular goitre (NTMG). The investigation was performed on
thyroid cells isolated from postoperation thyroid tissues from 8 patients aged
12-18 years old with GD and 8 cases aged 13-18 years old with NTMG.
Detection of NIS and TPO was performed by immunohistochemistry using
mAb-47 and anti-NIS antibodies in DAB chromogene visuality and marked by
Mayer’s haematoxylin. Additionally, TPO identified by Western Blot method
with mAb-47. Analysis of apoptotic markers in thyrocytes was performed
using antibodies to CD95-PE and CD95L-PE by flow cytometry.

The analysis of expression of NIS and TPO in thyroid follicular cells
was higher in patients with Graves’ disease in compared to their detection
in patients with NTMG. In addition, degree of thyroid antigen expression
positive correlated with amount of proapoptotic markers (CD95, p<0.001;
CD95L, p<0.025).

We conclude that elevated expression of NIS and TPO in Graves’ disease
is associated with higher stimulation and activation of apoptosis in thyroid
follicular cells during autoimmune process

Tu-P10:394 THE EFFECT OF IL-10 ON CARDIOMYOCYTES
APOPTOSIS DURING ISCHEMIA-REPERFUSION

S. Chu, W. Ding, D. Cai, C. Tang. Department of Cardiology, Peking
University First Hospital, Beijing, China

Objective: To investigate IL-10 treatment whether could reduce myocytes
apoptosis during myocardial ischemia reperfusion.

Method: Adult SD rats were assigned randomly into 3 groups. In model
group, the rats were subjected to ligation of LAD for 1 hour and subsequent
reperfusion for 2 hours. In IL-10 intervention group, IL-10 (10-20ug/kg) was
given to subjects intravenously at 15 minutes before reperfusion. In sham
operation group, a suture was placed under LAD without ligation. The infarc-
tion area was measured. Cardiac function was evaluated with hemodynamic
monitoring. Apoptosis was estimated by TUNEL staining. Expression of
caspase-3, p38MAPK and Akt/PkB was determined by Western blot.

Results: Sham groups showed hardly any pathologic change of ischemia
reperfusion and apoptosis whereas model group presented with apparent in-
farction and apoptosis in myocardium. IL-10 treatment reduced the infarction
area and improved the cardiac function when compared to the model group.
TUNEL positive apoptotic myocytes decreased in IL-10 intervention group
when compared to model group. Consistent with these, expression of cleaved
caspase-3 decreased in IL-10 group. The expression of phospho-Akt was
up-regulated while the expression of phospho-p38MAPK was down-regulated
in IL-10 group.

Conclusion: IL-10 treatment could decreas the infarction area and im-
proved the cardiac function at least partly though decreasing the apoptotic
myocytes during myocardial ischemia reperfusion. and the protective effect
of IL-10 may associate to its regulation of Akt and p38MAPK signaling
pathways.
Funding: Capital Medical Development Funding, 2000-2001

Tu-P10:395 NEUTROPHIL ACTIVATION AND RELEASE OF
GRANULAR CONTENTS MAY LEAD TO
MONOCYTE/MACROPHAGE RECRUITMENT AND
APOPTOSIS

E. Laurent1, S. Parthasarathy 2. 1Emory University School of Medicine,
Atlanta, USA; 2Louisiana State University Health Sciences Center, New
Orleans, USA

Objective: Neutrophils mediate the earliest phases of inflammatory responses.
Activated neutrophils recruit monocytes/macrophages through the release of
chemokines and can be removed by the macrophages within 24 hours of
activation. Because of its cytotoxic contents, neutrophils are often removed by
the process of apoptosis by macrophage engulfment. Phagocytosis of apoptotic
neutrophils plays a major role in acute inflammatory response suggesting that
neutrophils, upon completion of their task, may release early apoptotic signals
that contribute to the recruitment of monocytes/macrophages.

Methods: In this study, we sought to determine the temporal relationship
between neutrophil activation and the onset of apoptosis. HL-60 cells were
stimulated with 10 nM PMA for 2 to 72 hours then assayed for MCP-1 mRNA
expression, the release of MPO, and the onset of apoptosis.

Results: Upon treatment, HL-60 cells expressed the MCP-1 mRNA within
2 hours under 2% serum conditions and remained elevated upto 72 hours. In
contrast, cells treated under 20% serum conditions had high levels of MCP-1
with or without treatment, and began to decrease at 72 hours. A decrease of
intracellular levels of MPO protein was seen as early as 4 hours with a marked
reduction at 48 to 72 hours. A three-fold increase in apoptosis was seen at 48
hours after activation.

Conclusions: These results suggest that upon activation of HL-60 cells,
degranulation and the subsequent onset of apoptosis is preceded by elevated
levels of MCP-1 and the potential recruitment of monocytes/macrophages.
Funding: This study was funded by institutional funds.

Tu-P10:396 APOPTOSIS INDUCED BY OXIDIZED
LOW-DENSITY LIPOPROTEIN AND
7BETA-HYDROXYCHOLESTEROL IN T CELLS AND
NK CELLS

W. Li1, X.-M. Yuan1, L. Jonasson2. 1Div. of Experimental Pathology, Dept.
of Neuroscience and Locomotion, Faculty of Health Sciences, Linköping
University, Linköping, Sweden; 2Div. of Cardiology, Dept. of Medicine and
Care, Faculty of Health Sciences, Linköping University, Linköping, Sweden

Objectives: Circulating natural killer (NK) cells are depleted in patients with
coronary artery disease (CAD). Previous studies have shown that NK cells
as well as T cells are susceptible to apoptosis induced by oxidative stress. In
the present study, we compared the cytotoxic effects of oxidized low-density
lipoprotein (oxLDL) and 7beta-hydroxycholesterol (7βOH) on NK cells and
T cells prepared from human blood.

Methods: Pure NK cell and T cell fractions were isolated from blood of 11
healthy volunteers and exposed to native LDL, oxLDL, cholesterol or 7βOH
overnight. The cells were analyzed with respect to reactive oxygen species
(ROS) production and apoptotic cell death. Values are given as mean (SE).

Results: After 18 h incubation with oxLDL, the percentages of cells with
enhanced ROS production was remarkably increased in NK cells compared
to T cells following exposures to oxLDL (59% vs. 22%, p< 0.0001) and
7βOH (23% vs. 15%, p=0.09). The percentage of apoptosis was significantly
higher in the NK cell fraction than in the T cell fraction following exposure to
oxLDL (35.6% vs. 16.2%, p< 0.0001) and 7βOH (11.4% vs. 7.6%, p=0.06).
Native LDL, cholesterol and the solvent ethanol did not induce any significant
cytotoxic effects to either NK cells or T cells.

Conclusions: Human NK cells compared to T cells are highly susceptible
to oxLDL and 7βOH ex vivo. The loss of NK cells in CAD patients may result
from increased levels of oxLDL and oxysterols in vivo. Oxidative stress may
thus be regarded as an immunosuppressant factor.

Tu-P10:397 RELATION BETWEEN HOMOCYSTEINE SERUM
LEVELS AND LIPID PARAMETERS IN CHILDERN
AT RISK OF CHD

A. Sierakowska Fijalek, P. Kaczmarek, L. Pokoca, M. Wosik Erenbek, Z. Baj.
Medical University, Lodz, Poland

Background: Homocysteine (Hcy) is an intermediate sulfur containing aminio
acid formed during the intracellular metabolism of methionine.

Epidemiological studies have demonstrated that elevated plasma levels of
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Hcy is a predisposing factor of coronary heart disease, apart from others
well-known risk factors: lipid disorders, obesity, hypertension, smoking habits
and family history of heart disease.

Objective: The aim of this study was to investigate the relation between
the hyperhomocysteinemia and the lipid levels.

Material and Methods: The study comprised 43 children aged 10-17 with
atherosclerosis risk factos, 23 girls and 20 boys.

Total cholesterol (TC), Triglycerides (TG), HDL-C, LDL-C were deter-
mined by enzymatic methods.

Concentration of homocysteine was estimated by immunoenzymatic
method (ELISA).

All the children had correct renal and hepatic function.
We considerate level of Hcy below 12 mikromol/l as a normal and as a

hypehomocysteinemia a value above 12 mikromol/l.
Results: We have determined possitive correlation between lipid levels

(TC, TG, LDL-C) and concentration of homocysteine.
Conclusion: The study shows that hyperhomocysteinemia influences the

lipidemic profile.

Tu-P10:398 REDUCED ANTIOXIDANT CAPACITY IN
HYPERHOMOCYSTEINEMIC PATIENTS WITH
PERIPHERAL ARTERIAL OCCLUSIVE DISEASE

V.M. Shmeleva, L.P. Rybakova. Reserch Institute of Haematology and
Transfusion, St-Petersburg, Russia

Homocysteine (Hcy) an established risk factor for premature atherothrombotic
disease might exerts its atherogenic effect through a mechanisms involving
oxidant stress. This notion is based on in vitro studies. Evidence in vivo is
still elusive. The aim of our study was to assess the relationship between
hyperhomocysteinemia (HHcy) and oxidant stress in vivo. 30 patients with
peripheral arterial occlusive disease (25 men and 5 women, age range 40-60)
and 30 age and sex matched controls were involved in this study. Fasting
Hcy levels were measured by HPLC. Glutation peroxidase (GPs), superoxide
dismutase (SOD) and catalasa (Cat) activity, glutation (GSH), ceruloplasmin
(CP), malonylodialdehyde (MDA) levels were determined by colorimetric
spectrophotometer methods. Subjects were divided into quartiles based on
their Hcy levels. When compared to controls a significant increase in MDA
was observed in all patients. In patients with Hcy < 11,4 f mol/L defense sys-
tems were activated in comparison with controls (GSH 1,4 vs. 0,34 mmol/L,
GPs 1,01 vs. 0,7 mmol/ml, CP 1,4 vs. 0,4 g/L, Cat 2,9 vs. 1,9 AU). Mild
HHcy lead to the highest increase of MDA (30 f mol), SOD (45 AU), and
the lowest GSH (0,13 mmol/L). GSH was significantly increased in patients
with Hcy <11,4 f mol/L (1,4 vs. 0,34 in controls), but decreased to 0,13-0,17
with increasing Hcy levels. HHcy>25 f mol/L was linked with decreased GPs,
SOD and CP (0,63, 26,0 and 0,6 accordingly), and interestingly to significant
increase in Cat activity (to 3,7 in mild HHcy and 4,7 in HHcy >25 f mol/L).
Our observations suggest the possibility that in mild HHcy antioxidant systems
are activated and severe HHcy leads to depletion of antioxidant capacity.

Tu-P10:399 HOMOCYSTEIN AND ITS RELATION WITH
CORONARY STENOSIS

N. Heta Alliu1, L. Simoni2, E. Refatllari 1, A. Bulo1, I. Korita1, A. Goda2,
A. Doko2, I. Temali2. 1Laboratory Department UHC Mother Tereza,
Tirana, Albania; 2Cardiology Department UHC Mother Tereza, Tirana,
Albania

Objective: The aim of this study was to investigate the clinical significance
of tHcy in patient with CAD and to examine relation of tHcy to the number of
coronary arteries with stenosis.

Methods: We study 170 subjects who underwent diagnostic coronary
angiography separated in four groups:

G0–control group with normal coronary vessels (n=37), G1 single-vessel
stenosis (n=38), G2 double-vessel stenosis (n=48), G3 three-vessel stenosis
(n=47). Samples were collected before angiographic procedure and were
frozen and kept in -20C for 6 months.Homocystein is measured by chemilu-
minescent immunometric assay (DPC IMMULITE analyzer).

Results: Homocystein level were significantly higher in coronary pa-
tients than in control group: [(17.75±7.4 mmol/L) in G1 vs. (12.5±5.6
mmol/L) inG0p=0.001; (21.3±8.5 mmol/L) in G2 vs. (12.5±5.6 mmol/L)
in G0 p<0.001; (22.68±10.29 mmol/L) in G3 vs. (12.5±5.6 mmol/L)
in G0p<0.001; (22.68±10.29 mmol/L) in G3 vs. (12.5±5.6 mmol/L) in
G0p<0.001]. Homocystein level were significantly higher in G3 group than in
G1 group [22.68±10.29 mmol/L vs. 17.75±7.4 mmol/L p=0.016] and in G2

group than in G1 group [21.3 ± 8.5 mmol/L vs. 17.75±7.4 mmol/L p=0.04].
Homocystein level tended to be slightly higher in G3 group compared with
G2 group [22.68±10.29 mmol/L vs. 21.3 ± 8.5 mmol/L p=0.53].

Conclusion: Hyperhomocysteinemia is associated with coronary artery
disease in Albanian patients.Higher levels of homocystein are associated with
increased number of coronary arteries with stenosis.
Funding: Laboratory Department,UHC MotherTeresa Tirana,Albania

Tu-P10:400 THE SIGNIFICANCE OF HOMOCYSTEINE ON
DIABETUS MELLITUS

S. Pagoni1, S. Paximadas2, M. Vagena2, K. Rousodimos2, P. Nikitopoulou2 ,
G. Kalokerinos1 , G. Katsigianni2 . 1Third Department of Internal Medicine,
General Hospital of Athens G.Gennimatas, Athens, Greece; 2Second
Department of Internal Medicine, General Hospital of Athens Elpis, Athens,
Greece

Latter between risk factors for cardiovascular diseases included the increase of
Homocysteine (Hcy). Number of studies has suggested that elevated plasma
levels of Hcy are a predisposing factor for coronary artery disease and stroke.

Purpose: The aim of this study was to examine the possible role of Hcy on
patients with diabetes mellitus.

Material and Methods: The study included 160 out patients (78 males and
82 females), aged 62±10 years (35-81 years) who examined in the Lipid Unit.
Investigated the Hcy levels and recorded the sex and diabetes mellitus (DM).
The patients had well nephritic and hepatic. All patients are whites. All results
were analyzed in the same laboratory. Statistical analysis was performed using
a SPSS 11,0.

Results: Hcy (n=160) = 12,5±4,6 (4,4-35,4), Hcy male (n=78) 14±6 -
female (n=82) 11±3 [p=0,001], DM yes (n=38) 13,3±6,8 - DM no (n=122)
12,6±3,8 [p=0,028], male+DM (n=18) - female+DM (n=16) [p=0,664].

Conclusion: The study shows that the homocysteine is elevated in males
versus females statistically significant, while there are not statistical significant
on homocysteine between males - females and diabetes mellitus.

Tu-P10:401 HYPERHOMOCYSTEINEMIA AS A RISK FACTOR
FOR STROKE

D. Agapakis1, G. Ntaios1, E. Massa2, C. Savopoulos1, G. Kaiafa1,
A. Hatzitolios1 . 11st Medical Propedeutic Department, Ahepa Hospital,
Aristotelian University, Thessaloniki, Greece; 2Papanicolaou Hospital,
Thessaloniki, Greece

Objective: Many epidemiological studies have associated hyperhomocys-
teinemia to several vascular events like stroke. The goal of our study is to
compare plasma homocysteine levels of stroke patients vs. healthy subjects
and correlate hyperhomocysteinemia with stroke.

Methods: We measured plasma homocysteine levels at 58 patients (34
male/24 female) with a mean age of 71 years (58-84) who were hospitalized
at the stroke unit of our departments due to ischemic stroke. 40 individuals
without any thrombotic event at their medical history were studied as control
subjects. Among the patients group, 36 were hypertensive (62%), 14 were
diabetic and hypertensive (24%), 10 were smokers (17%) and 7 had coronary
heart disease (12%).

Results: 23 out of 58 (40%) patients had hyperhomocysteinemia
(>17mmol/lt), in comparison to only 7 out of 40 (17.5%) control sub-
jects. The difference at plasma homocysteine levels between the two groups
(16.3±9.7 mmol/lt at the patient group vs. 13.5±3.8 mmol/lt at the control
group) was statistically significant (Man Whitney test). Moreover, 20 out of
34 male patients (59%) were hyperhomocysteinemic, in comparison to only
10 out of 24 (41%) female patients.

Conclusions: Elevation of plasma homocysteine levels is associated with
a higher risk of stroke. It seems that measurement of plasma homocysteine
levels at healthy individuals as screening tests, especially those with metabolic
syndrome, may be helpful in evaluating the overall risk of stroke.
Funding: No funding

Tu-P10:402 DETERMINATION OF HOMOCYSTEINE IN
PATIENTS WITH ARTERIAL THROMBOSIS

M. Krstevska1, T. Darkovska1, S. Dzhekova-Stojkova1 , G. Bosilkova1 ,
S. Kostovska2. 1Department of Biochemistry, Skopje, Makedonija; 2Institute
of Transfusiology, Skopje, Makedonija

Hyperhomocysteinemia is known independent risk factor foe cardiovascular
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diseases. There is epidemiological evidence for the relationship between
hyperhomocysteinemia and arterial thrombosis.

Objective: The objective was to determine the concentration of total
homocysteine (tHcy) in serum in patients with diagnosed arterial thrombosis
(AT) on the basis of confirmed myocardial infarction and/or cerebral infarc-
tion. Method and material: Concentration of tHcy was determined by enzyme
immunoassay method in 30 patients with AT: 19 men and 11 women, at the
age of 38 to 76 years, as well as in 112 healthy subjects: 72 men and 40
women, at the age of 30 to 55 years. Concentration of tHcy in patients with
AT was compared to the values in healthy sex-matched subjects.

Results: The tHcy level in serum of men and women with AT was
significantly higher than in healthy men and women (16.1±2.5 mmol/L vs.,
11.5±2.0 mmol/L, p<0.001 in men; 15.2±2.8 mmol/L vs, 8.6±2.2 mmol/L,
p<0.001 in women).

Conclusion: Concentration of tHcy as one of the modifying risk factor for
cardiovascular diseases may be of importance for their prevention.

Tu-P10:403 ASSOCIATION OF HOMOCYSTEINE, VITAMIN B12
AND FOLATE SERUM LEVELS WITH PROSTATIC
SPECIF ANTIGEN(PSA) SERUM LEVELS

P. Fernández-Riejos, C. Sánchez Mora, S. Hijano, M.C. Cruz, A.I. Orive,
A. Barco, F. Fabiani. Lipids, Nutrition and Cardiovascular Rik Unit,
Department of Clinical Biochemistry, Virgen Macarena University Hospital,
Seville, Spain

Objectives: Vitamin B12(VitB12) and folate(fol) concentration must reach
enough levels to allow the production of the amount of methionine and
thymidilate necessary for DNA duplication and cell division.Tetrahidrofolate
is an important factor for the metabolism of homocysteine(Hcys) and that is
why hcys may be an indirect marker of fol. and vit. B12.One of the mechanisms
implicated in the development of prostate cancer is the hypermethylation
in the promoter of certain tumor suppresor genes. In order to investigate a
possible association between the prostate cancer risk and the availability of
methyl group, we measured serum levels of PSA, hcys, vit. B12 and folate.

Methods: We have studied 185 patients from our health area.Men were 45-
60 years old and were divided in four groups according to PSA levels(between
0 and 4 ng/ml, group 1; between 4 and 8 ng/ml, group 2; between 8 and
12 ng/ml, group 3 and higher than 12 ng/ml, group 4). Hcys, Vit. B12,fol.
and PSA serum levels were determined using a chemiluminiscent inmunoas-
say.Results were analysed by ANOVA test using the statistics software SPSS
12.0 for Windows.

Results: Mean serum hcys levels were:16.4 mmol/l in group 1,17.1 mmol/l
in group 2, 18.3 mmol/l in group 3 and 19.5 mmol/l in group 4.Mean serum
vit. B12 levels were: 838 pg/ml in group 1, 536 pg/ml in group 2, 636.1
pg/ml in group 3 and 444.9 pg/ml in group 4.Mean serum fol. levels were: 8.1
ng/ml in group 1,7.1 ng/ml in group 2, 8.9 ng/ml in group 3 and 7.9 ng/ml
in group 4.Mean serum PSA levels were: 2 ng/ml in group 1, 5.5 ng/ml in
group 2, 9.8 ng/ml in group 3 and 23.1 ng/ml in group 4. We found that
subjects with higher PSA levels had higher levels of hcys and lower levels of
vit. B12.However,the association was not statistically significant

Conclusions: Even though the present study is not conclusive,there seems
to be some association between factors included in the metabolism of methyl
group and risk prostate cancer.

Tu-P10:404 HOMOCYSTEINE-N-PROTEINS IN CAROTID
ARTERY PLAQUE

I. Ciari1, E. Marinello1 , L. Terzuoli1 , C. Felici1 , G. Ramponi2, B. Porcelli1 .
1Dept Internal Medicine Endocrine-Metabolic Sciences and Biochemistry,
Universty of Siena, Sienna, Italy; 2Dept Biochemical Science, University of
Firenze, Florence, Italy

Objective: To study the reactivity of homocysteine (Hcy)-thiolactone with
plasma and carotid artery plaque protein as a possible mechanism in the
pathogenesis of human vascular disease.

Methods: We used plasma, plaque proteins and a protein adduct, as
reference material. To form the adduct, bovine serum albumin was incubated
with Hcy-thiolactone at 37 C in buffer (0.1 M sodium phosphate and 0.2 mM
EDTA) pH 7.4 [1]. Proteins were extracted from plaque using 6 M urea, 0.8%
CHAPS and 2 M thiourea buffer pH 9.

Samples were separated by one- and two-dimensional electrophoresis
(2-DE), according to Laemli [2] and Guerranti et al. [3], respectively, and
then analysed by Western Blot (0.45 mm nitrocellulose membrane). Rab-
bit polyclonal anti-Hcy IgG (Abcam UK) was used as primary antibody

and peroxidase-conjugated goat anti-rabbit IgG as secondary antibody. The
membrane was developed by enhanced chemiluminescence (ECL).

Results: We revealed a group of plasma proteins and plaque proteins
by immunoblotting after SDS-PAGE with MWs of 56-200 KDa. This was
confirmed by immunoblot after 2-DE, in which spots in the range 80-150 KDa
and pI 8-10 in plasma and atheromatous plaque were recognised by anti-Hcy.

Conclusion: N-homocysteinylated proteins of high MW were found in
plasma and plaque of patients with atherosclerosis. Future identification of
these proteins could provide insights into the pathogenesis of atherosclerosis.
References
[1] Jakubowski H (1999) FASEB J 9:13-21
[2] Laemli UK (1970) Nature 227:680-685
[3] Guerranti R et al. (2004) Biochem Biophys Res Commun 323:484-490

Tu-P10:405 INCREASED LEVELS OF CYSTEINE AND
HOMOCYSTEINE IN SARDINIAN CENTENARIANS
(AKEA-PROJECT)

C. Carru1, A. Zinellu1, S. Sotgia1, E. Ricciardi1 , A. Mura1, G. Pes1,
C. Franceschi2 , G. Baggio3, L. Deiana1 . 1University of Sassari, Sassari,
Italy; 2University of Bologna, Bologna, Italy; 3University Hospital, Padova,
Italy

Total homocysteine (t-hcy) concentration has recently received great attention
as important risk factor for the atherosclerosis disease. Cysteine (t-cys) is the
most abundant plasma thiol that may function as an extracellular regulating
factor of thiol/disulfide exchange in order to maintain in balance the redox sta-
tus. It has been reported that an increase of the total amount of this compound
may be noxious. The aim of our study was to investigate changes of plasma
t-cys, t-hcy, and other metabolic related factors such as folic acid, vitamin
B and creatinine levels in extreme aging, comparing very-very old people to
young-old people. We selected 89 healthy subjects (mean age 60 ys) and 89
centenarians (mean age 103 ys). As already described, we found that plasma t-
hcy levels were higher in centenarians than in controls (19.7±5.6 vs 10.5±3.1
μmol/L respectively, p<0.001); for the first time we also found that t-cys
levels are significantly increased in centenarians (292±48 vs 245±33μmol/L,
p<0.001). Centenarians however, in spite of their apparent health status, had
a mild increase of creatinine levels in comparison to controls (1.15±0.30 vs
0.82±0.15 mg/dL, p<0.001), and lower levels of folic acid and Vitamin B12
(p<0.001). Thus t-hcy accumulates either for the renal insufficiency and/or for
the lower conversion to methionine in the remethylation pathway, catalyzed
by folic acid and Vitamin B12. High levels of Hcy in turn increases the
transulfuration pathway, leading to a rise of cysteine levels. In conclusion
the increased levels of t-hcy as well as t-cys in very aged people can be
explained by a mild renal failure and/or vitamin deficiency rather than by
genetic control.

Tu-P10:406 PLASMA HOMOCYSTEINE LEVELS IN
POLYCYSTIC OVARY SYNDROME

A. Atanasova, S. Popovska, G.L. Dimitrov. Clinic of Gynecology and
Obstetric, University Snt.Cyril & Methodist, Skopje, Makedonija

Polycystic ovary syndrome (PCOS), a condition characterized by oligomen-
orrhea and androgen excess, is a common problem among women of
reproductive age. Although the pathogenesis is still uncertain, there many
studies suggesting that PCOS may increase risk for several conditions
including insulin resistance,type 2 diabetes,dyslipidemia,hypertension, car-
diovascular risk.Woman with PCOS would be expected to be at significantly
increased risk for atherosclerotic disease. Hiperhomocysteinemia has been
shown as independent predictor of cardiovascular mortality in patients with
atherosclerosis.The aim of our study was to investigate the plasma levels
of homocysteine in woman with polycystic ovary syndrome compared to
healthy women. Thirty two patients (age, 23.5±5.5) with PCOS and twenty
five (age, 25.5 ±4.3) healthy women were involved in the study. Blood
samples were performed in early follicular phase. Total homocysteine was
measured using fluorescent immunoassay. Statistically significant differences
in serum concentration of homocysteine were observed between groups. Mean
homocysteine level were found as (10.2±2.9 μmol/l vs. 7.0 ±1.5 μmol/l) in
PCOS and normal group respectively (P<0.05).For Macedonian population
we found statistically significant increased homocysteine levels in women with
PCOS. Although the mean homocysteine levels in our study are within normal
limits, there are significant higher mean homocystine concentrations between
these two groups. Increased values for homocysteine might be in association
with early atherosclerosis and thrombotic alterations in this group of women.
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Tu-P10:407 CLINICAL SIGNIFICANCE OF SERUM
HOMOCYSTEIN AND ITS RELATION WITH
CORONARY STENOSIS

N. Heta Alliu1, L. Simoni2, A. Bulo1, E. Refatllari1 , I. Korita1, A. Goda2,
A. Doko2, I. Temali2. 1Laboratory Department,Uhc Mother Teresa, Tirana,
Albania; 2Cardiology Department,Uhc Mother Teresa, Tirana, Albania

Objective: An increased serum homocystein level is an important risk factor
for coronary atherosclerosis.Many studies have showed that elevated tHcy is
associated with increased severity of carotid-artery stenosis.The aim of this
study was to investigate the clinical significance of tHcy in patient with CAD
and to examine relation of tHcy to the number of coronary arteries with
stenosis.

Methods: We study 170 subjects who underwent diagnostic coronary
angiography separated in four groups:

G0 – control group with normal coronary vessels (n=37), G1 - single-
vessel stenosis (n=38), G2 double-vessel stenosis (n=48), G3 - three-vessel
stenosis (n=47). Samples were collected before angiographic procedure and
were frozen and kept in -20°C for 6 months.Homocystein is measured by
chemiluminescent immunometric assay (DPC IMMULITE analyzer).

Results: Homocystein level were significantly higher in coronary pa-
tients than in control group: [(17.75±7.4 mmol/L) in G1 vs. (12.5±5.6
mmol/L) in G0 p=0.001; (21.3±8.5 mmol/L) in G2 vs.(12.5±5.6 mmol/L)
in G0 p<0.001; (22.68±10.29 mmol/L) in G3 vs. (12.5±5.6 mmol/L) in
G0 p<0.001; (22.68±10.29 mmol/L) in G3 vs. (12.5±5. 6mmol/L) in G0
p<0.001]. Homocystein level were significantly higher in G3 group than in
G1 group [22.68±10.29 mmol/L vs. 17.75±7.4 mmol/L p=0.016] and in G2
group than in G1 group [21.3 ± 8.5 mmol/L vs. 17.75±7.4 mmol/L p=0.04].
Homocystein level tended to be slightly higher in G3 group compared with
G2 group [22.68±10.29 mmol/L vs. 21.3 ± 8.5 mmol/L p=0.53].

Conclusion: Hyperhomocysteinemia is associated with coronary artery
disease in Albanian patients.Higher levels of homocystein are associated with
increased number of coronary arteries with stenosis.
Funding: Laboratory Department,UHC “MotherTeresa “Tirana,Albania

Tu-P10:408 ELEVATED LEVEL OF SERUM HS-CRP AND
HOMOCYSTEINE IN PATIENTS WITH CORONARY
HEART DISEASE (CHD) AND ITS RELATION WITH
LIPID PROFIL

N. Heta Alliu1, A. Bulo1, E. Refatllari1 , I. Korita1, A. Goda2, A. Doko2,
L. Simoni2, I. Temali2 . 1Laboratory Department Uhc Mother Tereza, Tirana,
Albania; 2Cardiology Derartment Uhc Mother Tereza, Tirana, Albania

Objective: The aim of this study is to explore the role and the relationship
between the presence of coronary arteriosclerosis with levels of CRP,HCY
and their correlation with the lipid profile status.

Methods: We investigated 192 patients who underwent coronary an-
giography and biological analysis(CH,HDL-c,HCY,hs-CRP).Patients with a
significant stenosis of the coronary artery(>50%) were considering as cases
(123 patients).Those without stenosis or with insignificant stenosis (<50%)
are considering as controls(69 patients).HCY and hs-CRP are measured by
chemiluminescent immunometric assay(IMMULITE 1000 analyzer).

Results: Homocysteinemia was significantly higher in cases than in control
subjects (20.92± 9.4 vs 14.37±7.37, p<0.001). The serum levels of hs- CRP
were significantly higher in cases than in control subjects (12.52 ± 15.2 vs 6.9
± 8.5, p = 0.02).No correlation was noted between serum levels of HCY and
CRP r = 0.03.A weak correlation between levels of HCY and CT was found r
=0.12 but was not found any significant correlation between HCY and HDL-c
r =0.03.Moreover was noted an inverse weak correlation between hs- CRP
and HDL-c r = -0.14 but was not found any significant correlation between hs-
CRP and CT r =0.04.

Conclusion: Elevated levels of HCY are an independent risk factor for
CAD the levels of HCY are not correlated with levels of hs-CRP and are
weakly correlated with lipid profile status.

In the same time the elevated levels of hs-CRP are related with the presence
of coronary arteriosclerosis but are weakly related with lipid profile status.
Funding: Laboratory Department,UHC Mother Teresa

Tu-P10:409 BETAINES AFFECT PLASMA TOTAL
HOMOCYSTEINE CONCENTRATIONS AND
INDICES OF INSULIN RESISTANCE

P.M. George, M. Lever, S. Slow, S.T. Chambers. Canterbury Health
Laboratories, Christchurch, New Zealand

Objectives: to examine the interactions of biochemical measures with plasma
homocysteine and indices of insulin resistance.

Methods: rats were injected subcutaneously with selected betaines.
Trigonelline was given orally to healthy in human volunteers, at a dose
corresponding to that in a single dose of concentrated coffee. Plasma total
homocysteine and plasma and urine glycine betaine concentrations were mea-
sured, with 20 other biochemical and physiological measures, in a population
of patients attending a lipid disorders clinic.

Results: in rats injected with glycine betaine or dimethylsulfoniopropi-
onate, the plasma total homocysteine fell (∼10%) significantly, but with
proline betaine or trigonelline, the homocysteine rose, the effect being greater
and more persistent with proline betaine (∼25%). However, oral trigonelline
did not elevate plasma homocysteine in the human volunteers. In the lipid
clinic group several independent multivariate regression models consistently
showed that plasma concentrations of glycine betaine, and (especially) the
urine excretion of glycine betaine, were highly significant predictors of plasma
total homocysteine, comparable to red cell folate and more significant than
B12 concentrations. These regression models also show that glycine betaine
and dimethylglycine predict insulin levels and HOMA scores. Some patients
excrete abnormal amounts of glycine betaine, comparable to their dietary
intake. This patient group tended to have higher plasma homocysteine and an
increased incidence of vascular disease.

Conclusion: betaines affect homocysteine metabolism and indices of
insulin resistance

Tu-P10:410 REGULATION OF HOMOCYSTEINE-INDUCED
SUPEROXIDE ANION GENERATION AND
NUCLEAR FACTOR KAPPA B ACTIVATION BY
FOLIC ACID

K. O1,2,3, K.W. Au-Yeung2,3 , C.W. Woo1,3, E.R.V. Edirimanne2,3 ,
Y.L. Siow1. 1Department of Physiology, University of Manitoba, Winnipeg,
Canada; 2Department of Animal Science, University of Manitoba, Winnipeg,
Canada; 3St. Boniface Hospital Research Centre, Winnipeg, Canada

Objective: Hyperhomocysteinemia is an independent risk factor for cardio-
vascular and cerebrovascular disorders. Oxidative stress is one of the major
cellular mechanisms by which homocysteine promotes vascular injury. We
have observed that homocysteine activates nuclear factor-kappa B (NF-kB)
and stimulates monocyte chemoattractant protein-1 (MCP-1) expression via
oxidative stress. Folic acid supplementation is regarded as a promising ap-
proach for patients with cardiovascular disease. The objective of this study
was to investigate the effect of folic acid on homocysteine-induced NF-kB ac-
tivation and MCP-1 expression in macrophages and to explore the mechanism
underlying such effect.

Methods: Human monocytic cells (THP-1)-derived macrophages were
incubated with homocysteine and folic acid for various periods.

Results: Homocysteine treatment caused activation of NADPH dependent
oxidase. Such a stimulatory effect was due to increased translocation of the
p47phox subunit to the plasma membrane. NADPH oxidase activation led
to the increased generation of intracellular superoxide anions. Treatment of
cells with folic acid completely inhibited homocysteine-induced membrane
translocation of p47phox subunit and NADPH oxidase activation leading to
decreased superoxide anion generation in macrophages. Subsequently, NF-kB
activation and MCP-1 expression in macrophages were reversed by folic acid
treatment.

Conclusion: These results suggest that folic acid treatment can effectively
inhibit Hcy-induced oxidative stress and subsequent inflammatory responses.
Funding: This study was supported by grants from Heart & Stroke Foundation
of Canada and Natural Sciences and Engineering Research Council of Canada.
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Tu-P10:411 PLASMA HOMOCYSTEINE DISTRIBUTION AND
VITAMIN STATUS IN A POPULATION OF
CHILDREN WITH FAMILIA
HYPERCHOLESTEROLEMIA

S. Rossi, C. Pederiva, R. Restelli, F. Ferrante, M. Sala, E. Riva,
M. Giovannini. Department of Pediatrics San Paolo Hospital, University of
Milan, Milan, Italy

Increased plasma homocysteine (Hcy) levels are considered an independent
risk factor for cardiovascular disease (CVD) in adults and Hcy metabolism
involves folic acid and vitamin B12. Aim of the study: to evaluate plasma
Hcy levels (pHcy), MTHFR genotype, folic acid and vitamin B12 values in
a population of children with Familial Hypercholesterolemia (FH). Subiects
and methods: 71 FH children (genetic diagnosis), age 2-14 yr (median 7.4),
39 M and 32 F were evaluated for: plasma lipid profile, total plasma Hcy
levels (FPIA, IMx Abbot), folic acid and vitamin B12 levels (radioassay,
DPC’s Solid Phase No Boil Dualcont), MTHFR genetic and clinical eval-
uation including sexual maturation (Tanner method). None was receiving
cholestiramine or vitamin supplementation. Satistics: SPSS 12.0 for Windows,
Pearson’s correlation coefficient for continuous variables, Kruskal-Wallis test
for pHcy and MTHFR genetic.

Results: PHcy where within the normal range (6.4 uMol/l), increased with
the age (R=0.252, p=0.040) as reported in literature for adults and are in-
versely related to folic acid (R=-0.506, p=0.000) and vitamin B12 (R=-0.487,
p=0.000) levels. Folic acid (2.6-20 ng/ml) and vitamin B12 (256-1318 pg/ml)
levels where within the normal range. MTHFR genotype showed: 33 CC
(normal); 31 CT (heterozygous); 7 TT (homozygous) subjects. PHcy were
higher in homozygous (TT) subjects (p=0.036) independently to folic acid and
vitamin B12 levels.

Conclusions: In our population we find normal values of Hcy, folic acid
and B12 levels but Hcy levels increased with the age; the genetic analysis for
MTHFR could early identify both CT and TT subjects who could benefit from
vitamin supplementation to prevent CVD in adult life.

Tu-P10:412 HOMOCYSTEINE STIMULATES SCAVENGER
RECEPTOR (CD36) EXPRESSION IN
MACROPHAGES THROUGH PPAR GAMMA
ACTIVATION, AND AGED GARLIC EXTRACT
REVERSES IT

N. Ide, C. Keller, N. Weiss. Medical Policlinic, University of Munich Medical
Center - City Campus, Munich, Germany

Objective: Monocyte invasion into the vessel wall and their differentiation
into macrophages is crucial for atherosclerotic lesion development. We investi-
gated whether (1) incubation of cultured monocytes with homocysteine (Hcy),
a risk factor for cardiovascular diseases, promotes CD36 (class B scavenger
receptor) expression via activation of the transcription factor PPAR gamma,
and whether (2)aged garlic extract (AGE), a phytotherapeutic that increases
cellular total thiol and glutathione concentrations, and thereby has antioxidant
properties, reverses Hcy’s effects.

Methods: THP-1 (human monocytic leukemia) cells were incubated with
D,L-Hcy and/or other substances. Expression of CD36 was measured by
FACS. Binding of nuclear proteins to a PPAR gamma consensus dsDNA
sequence was studied by EMSA.

Results: Incubation of PMA-(10 nM)-stimulated monocytes with Hcy (10
to 200 microM for 72 h) significantly and dose-dependently increased CD36
expression up to 138 ± 5%. GW9662 (20 microM), a PPAR gamma antag-
onist, blocked Hcy’s effect. AGE (5 mg/mL) significantly suppressed CD36
expression by 62 ± 14% compared to control conditions, and by 49 ± 9%
compared to Hcy-incubation. AGE inhibited the effects of troglitazone (500
mM), a PPAR gamma agonist, on CD36 expression. Hcy enhanced binding of
nuclear proteins to a PPAR gamma sequence, while AGE suppressed it.

Conclusion: Hcy might promote foam cell formation and development of
early atherosclerotic lesions, while AGE could be useful for its prevention.
Funding: Supported in part by Wakunaga of America Co., Ltd., Mission
Viejo, CA, USA.

Tu-P10:414 RELATIONSHIP OF HOMOCYSTEINE LEVELS
WITH PARAOXONASE ACTIVITY AND
LIPOPROTEIN PROFILE IN ADULT POPULATION
OF WEST POMERANIA

H. Bukowska1, A. Mierzecki2 , T. Wesolowska1, K. Chelstowski1 ,
I. Goracy1, M. Naruszewicz1 . 1Department of Laboratory Diagnostics and
Molecular Medicine, Szczecin, West Pomerania, Poland; 2Independent
Laboratory of Family Physican Education, Szczecin, West Pomerania, Poland

Objective: This study was undertaken to determine the association of homo-
cysteine levels with paraoxonase activity and lipoprotein profile in the adult
population of the province of West Pomerania, Poland.

Methods: The study was conducted in 178 women (31.8 + 11.6 years)
and 150 men (32.6 + 13.4 years). We measured systolic and diastolic blood
pressure (RRs, RRd), BMI, paraoxonase (PON 1) activity, concentrations
of homocysteine (Hcy), apolipoproteins AI and B (ApoAI, ApoB), total
cholesterol (TCh), HDL and LDL cholesterol fractions (HDL-Ch, LDL-Ch),
triglycerides (TG), lipoprotein(a) [Lp(a)], and hsCRP.

Results: The subjects were assigned to groups depending on homocysteine
level in relation to median value (10.35 μmol/l). Women with above-median
Hcy levels (13.8 vs 8.4 μmol/l) revealed significantly lower PON 1 activity
(283 vs 474 U/ml), as well as higher LDL-Ch (106 vs 96 mg/dl), ApoB (99
vs 90 mg/dl), TG (103 vs 83 mg/dl), ApoB/ApoAI, and LDL-Ch/HDL-Ch
indexes values. Men with above-median Hcy levels (13.8 vs 8.7 μmol/l)
demonstrated unchanged PON 1 activity (319 vs 308 U/ml) but higher RRs
(130 vs 122 mmHg), RRd (85 vs 78 mmHg), ApoB (103 vs 93 mg/dl), and
ApoAI (151 vs 144 mg/dl) values.

Conclusions: Decreased paraoxonase activity and increased atherogenic
indicators of lipoproteins in women with higher levels of homocysteine appear
to reflect weaker protective activity of HDL against lipoprotein oxidation and
homocysteine toxicity. The mechanism of the proatherogenic effect of higher
homocysteine levels in men is probably different than in women as evidenced
by increased arterial blood pressure.

Tu-P10:415 STUDY OF THE EFFECT OF LIPOFACTOR ON
SERUM HOMOCYSTEINE, HIGH SENSITIVE
C-REACTIVE PROTEIN AND LIPIDS IN PATIENTS
WITH DYSLIPIDEMIA AND OVERWEIGHT

N.I. Doncheva 1, B. Popov2, M. Boev2, R. Shekerdjiski3 . 1Department of
Clinical Lipidology, Medical Institute of Ministry of Interior, Sofia, Bulgaria;
2Department of Hygiene, Ecology and Nutrition, Medical University, Sofia,
Bulgaria; 3Military Medical Academy, Sofia, Bulgaria Sofia Bulgaria

Objective: Elevated homocysteine level, dyslipidaemia and overweight are
independent atheroslerosis risk factors. Lipofactor is a preparation containing
polycosanol, folic acid, vitamins B12 and B6, chromium picolinate, and
phospholipid-bound proantocyanidines. The study was aimed to elucidate
Lipofactor effects on serum homocysteine (HCY), high sensitive C-reactive
protein (hs CRP) and lipid parameters in overweight dyslipidaemia (DLP)
patients.

Methods: Lipofactor was applied on 45 DLP and overweight patients
for three months. HCY was estimated by competitive immunoassay and hs
CRP, by immunometric chemiluminescence method on Immulite analyzer.
Total cholesterol (TC), triglycerides (TG), cholesterol in low and high density
lipoproteins (LDL-C, HDL-C), blood glucose and uric acid were measured by
enzymatic colorimetric methods. For overweight assessment body mass index
(BMI) and waist circumference (WC) were calculated.

Results: Lipofactor decreased significantly TC, LDL-C, BMI and WC.
Mean HCY values were reduced significantly (p<0.001) after treatment.
In females only, BMI was not affected. From other parameters tested only
TG were influenced (increased significantly). Serum HCY levels correlated
significantly with age.

Conclusions: Positive effects of Lipofactor on DLP and overweight pa-
tients on HCY, lipids and body weight may be considered in prophylaxis and
treatment of atherosclerosis vascular disease.
Funding: Funding was provided by Medical Institute of Ministry of Interior
and Advance Pharma, Bulgaria.
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Tu-P10:416 CIRCADIAN PATTERN OF HOMOCYSTEIN,
INTERLEUKIN-6 AND C-REACTIVE PROTEIN IN
PATIENTS WITH HYPERTENSION AND IN
PATIENTS WITH OBSTRUCTIVE SLEEP APNEA

H. Berent, K. Kuczynska, M. Dutkiewicz, B. Symonides, P. Gryglas,
J. Lewandowski, B. Wocial, M. Lapinski. Department of Internal Disease,
Hypertension and Angiology, Warsaw, Poland

Objective: Patients with obstructive sleep apnea syndrome (OSAS) are at
increased cardiovascular risk compared to patients with hypertension and
nocturnal blood pressure decline (D). Homocystein (Hcs), interleukin-6 (IL-6)
and C-reactive protein (hsCRP) are markers of vascular inflammation. The
aim of our study was to evaluate differences between OSAS and D in hsCRP,
IL-6 and Hcs to explain increased cardiovascular risk in the former group.

Design and Methods: The study included 14 OSAS (8M/6F, mean age
55.8±10yrs) and 18 D (7M/11K, mean age 51.7±11yrs). Diagnosis of OSAS
was confirmed by full-night polysomnography. Blood samples for Hcs and
IL-6 (pg/mL) were withdrawn at 10AM, 6PM and 2AM in all patients. Plasma
hsCRP (umol/L) was evaluated in basal conditions at 10AM.

Results: Diurnal plasma Hcs rhythm was similar in OSAS and D-11.0±3
vs 11.6±3.6, 10.9±5.3 vs 10.4±2.9, 9.3±3.4 vs 10.3±2.6 at 10AM, 6PM
and 2AM respectively. An increase in IL-6 from nadir at 10AM (4.4±2.1)
through 6PM (10.4±8.4) to peak levels at 2AM (21.1±14.9) was observed
in OSAS. Corresponding IL-6 levels in D were lower (3.1±0.2*, 4.9±1.9*,
9.7±8.1* respectively, *P<0.08). Baseline hsCRP in OSAS was higher than
in D (5.9±8.5 vs 1.9±1.6 mg/L; p<0.05). A correlation between IL-6 at 6PM
and at 2AM and hsCRP was found in OSAS (6PM: r = 0.78, p=0.007; 2AM:
r=0.80, p=0.004). No such relationship was observed in D (r=0.29 and r=0.26,
respectively; p=NS).

Conclusions: Cardiovascular episodes in OSAS patients are not related
to diurnal rhythm of Hcs, while may depend on chronic inflammation
characterized by increased hsCRP and nocturnal IL-6 levels.

Tu-P10:417 RELATION BETWEEN HOMOCYSTEINE AND HEAT
SHOCK PROTEINS IN GENERAL POPULATION

E. Dulin-Iñiguez 1, M.C. Guisasola-Zulueta2 , M.M. Desco-Menéndez2 ,
M.J. Sánchez-Fernández2 , P. García-Barreno2 . 1Biochemistry. Hgu Gregorio
MaraÑón, Madrid, Spain; 2Experimental Medicine and Surgery Unit. Hgu
Gregorio MaraÑón, Madrid, Spain

Objectives: Since the hyperhomocysteinemia is considered as an independent
vascular risk factor, the atherosclerosis as an inflammatory illness, and the
Heat Shock Proteins (HSPs) as molecules likely involved in the vascular
damage, the objective of this work is to identify new biomarkers of vascular
disease.

Methods: 53 male (age 48,6±5.3) and 54 female (age 49.0±5.5), were in-
cluded randomly. Blood samples were taken for: plasma homocysteine (tHcy)
by HPLC, serum HSP70i and antibody antiHSP70i by ELISA, neutrophil
polimorphonuclear leukocytes (PMNs) isolation by gradient, PMNs HSP70i
by ELISA, DNA extraction and molecular study C677T polymorphism of
MTHFR by PCR-RFLP. Task Force of Coronary Risk was applied for the
classification.

Results: Subjects were divided into 3 groups: G0 without vascular risk
factors [n=77 (32 m, 45 f)]; G1 with moderate risk factors (>10%), without
illness [n=26 (18 m, 8 f)]; and G2 with evident atherosclerotic illness [n=
4 (3 m,1 f)]. Hyperhomocysteinemia (> 11umol/L) is present in 12% of
population. The mutation C677T appears as heterozygote (CT) in 44.7% of
the population, and homozygote (TT) in 17.5%; 37.9% was wild type (WT).

Conclusions: 1) Subjects with vascular risk (G1) present higher [tHcy]
than subjects without risk (G0). 2) Individuals homozygote TT have higher
[tHcy] and PMNsHSP70i than WT individuals, especially in vascular risk
group. 3) TT individuals in G1 have lowest circulating HSP70i levels. 4)
Direct correlation (p<0.05) between [tHcy] and antiHSP70i has been shown,
in vascular risk groups. FIS 03/1308.

Tu-P10:418 ACTIVATION OF CAMP RESPONSE ELEMENT
BINDING PROTEIN (CREB) DURING
HYPERHOMOCYSTEINEMIA

C.W. Woo1,2, Y.L. Siow1,2, K. O1,2,3. 1Department of Physiology, University
of Manitoba, Winnipeg, Mb, Canada; 2The National Centre for Agri-Food
Research in Medicine, St. Boniface Hospital Research Centre, Winnipeg, MB,
Canada; 3Department of Animal Science, University of Manitoba, Winnipeg,
MB, Canada

Objective: Hyperhomocysteinemia is an independent risk factor for
atherosclerosis and other organ dysfunctions. cAMP response element binding
protein (CREB) plays an important role in regulating the expression of genes
involved in metabolic processes. Our previous study demonstrated that ho-
mocysteine activated CREB contributing to increased cholesterol biosynthesis
in hepatocytes. The objective of the present study was to investigate the
molecular mechanism by which homocysteine activated CREB in the liver.

Methods: Hyperhomocysteinemia were induced in rats after 4-weeks high-
methionine diet and livers were isolated. Western immunoblot and EMSA
were performed to determine CREB activation. Protein kinase A (PKA)
activity was measured by a radiochemical assay.

Results: There was a significant increase in the phosphorylation of CREB
in the livers of hyperhomocysteinemic rats as compared with the control group.
Phosphorylation of CREB led to the activation of this transcription factor. The
cAMP level was significantly elevated in the livers of hyperhomocysteinemic
rats, and activation of PKA responding to an increase in cAMP level caused
the phosphorylation and subsequently activation of CREB.

Conclusions: The cAMP/PKA signaling pathway plays an important role
in mediating homocysteine-induced CREB activation in hepatocyte. Under-
standing the mechanism by which homocysteine activates the transcription
factor may help us find a better approach to treat patients with disorders
associated with hyperhomocysteinemia.
Funding: This study was supported grants from the Heart & Stroke Foundation
and the NSERC of Canada.

Tu-P10:419 HOMOCYSTEINE AS THE KEY CAUSATIVE
FACTOR IN CVD AS WELL AS ALZHEIMER’S
DISEASE

A.J.C. Strydom. Independent Scientist, Bloemfontein, South Africa

Objective: To provide an explanation for the atherogenicity of homocysteine
Method: Theoretical proposition.
Results and Conclusion: There is a remarkable difference between the

physico-chemical properties of homocysteine (H) and cysteine (C). This can
be seen for example in the difference between their ionization constants (6%
for C and about 1% for H at pH 7,4). As we have previously described and
proposed, these differences may underlie the high atherogenicity of H versus
C. We have deduced that atherogenicity of H is due to the way in which it
breaks specific essential disulphide bonds of the connective proteins between
intercellular cell-to-cell borders. The H reaction is essentially irreversible
compared to the reversibility of C. The function of the cell-to-cell borders is to
hinder undesirable substances in the blood to enter sub-cellular spaces. Many
junction proteins are presently known. Some have been characterized well,
for example fibronectin, cadherins etc. The most important of the junction
proteins are those involved in the zonula occludens or tight junctions, whose
barrier functions are nearly impenetrable to large molecules especially at the
capillary blood-brain barriers. We are presently engaged in experiments to
prove the proposed deleterious effect of H on molecular level.
Funding: n/a

Tu-P10:420 TIME-COURSE OF REDOX-STATUS AND
INFLAMMATORY MARKERS IN ACUTE
CORONARY SYNDROMES

V. Sedda1,2, B. De Chiara1,2 , R. Caruso1,2 , R. De Maria1,2 , C. Dellanoce1,2 ,
M. Caracciolo2 , A. Mafrici2 , A. De Biase2, O. Parodi1,2 . 1CNR Clinical
Physiology Institute, Niguarda cà Granda Hospital, Milan, Italy;
2Cardiology Department, Niguarda cà Granda Hospital, Milan, Italy

Objective: Increased oxidative stress and widespread coronary inflammation
are involved in acute coronary syndromes (ACS). We investigated the redox
status and inflammatory profile in acute and post-acute phase.

Methods: Plasma (p) and blood (b) reduced and total thiols, pmyeloper-
oxidase (MPO) levels as inflammatory marker and erythrocyte activity of
glutathione peroxidase (GPx-1) a major antioxidant during oxidative stress,
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were analysed in samples collected at baseline (B) and discharge (D) in
28 ACS patients <24 hours after chest pain onset and in 19 age- and
gender-matched stable angina patients (SA), 5±2 days from symptom onset.

Results: Despite similar B homocysteine concentrations the reduced/total
ratio (prHcy/ptHcy) was higher (p=.01) in ACS than SA. Time-course evalu-
ation showed a significant decrease of prHcy/ptHcy in ACS compared to SA
patients (p=.038 for group) and a significant increase of GPx-1 activity at D
from B larger in ACS compared to SA patients (p=.04 time-group interaction).
Furthermore a significant decrease of MPO was found in ACS patients at D
(p=.02 time-group interaction).

Conclusions: The higher B rHcy/tHcy in ACS may point to an association
between the clinical equivalent of plaque rupture and an imbalance in homo-
cysteine metabolism. The decreasing levels of MPO and the increasing activity
of GPx-1 in post-acute phase, support the antioxidant role of GSH-GPx system
in coronary plaque instability. Whether failure of this protective mechanism
may adversely impact on outcome in ACS needs further investigation.

Tu-P10:421 ANTIBODIES TO CHLAMYDIA PNEUMONIAE IN
ACUTE AND CHRONIC PHASE OF MYOCARDIAL
INFARCTION TREATED WITH PTCA

P.J. Kraml1, T. Altannavch1 , J. Potockova1 , L. Fialova2 , K. Roubalova3 ,
M. Andel1. 13rd Med.Fac. Charles University, Prague, Czech Republic; 21st
Med.Fac. Charles University, Prague, Czech Republic; 3National Institute of
Public Health, Prague, Czech Republic

Objectives: Estimation of specific antibodies to Chlamydia pneumoniae (CP)
and cross-species antichlamydial antibodies (AA) following PTCA for acute
myocardial infarction and in the chronic phase (3 mths later).

Methods: We examined 44 men admitted for acute Q MI, treated with
PTCA with stenting; mean age 53.2±7,18 yr. Within 24 h after rescue PTCA,
fasting venous blood in the morning was collected for estimation of both
specific antibodies to CP and cross-species AA IgG, IgA, IgM, inflammatory
markers, oxid. parameters and basic biochemistry. The same parameters were
estimated 3 months after MI. Specific antib. were estimated by microim-
munofluorescence test, cross-species AA by EIA. According to National
Reference Laboratory (NRL), the patient was considered seropositive for CP
infection when 2 of 3 param. positive: EIA IgA resp. MIF IgA resp. MIF IgG
(1:512).

Results: Seropositivity according to NRL was found in 19 of 41 patienst
(46.3%) in the acute phase resp. 20 of 41 patients (48.8%) in the chronic
phase. Specific antibodies (IgA resp. IgG resp. IgM) were higly positive in
73.2% resp. 24.4% resp. 0.0% of acute patients. Cross-species AA (IgA resp.
IgG resp. IgM) were positive in 53.7% resp. 63.4% resp. 12.2%. The positivity
rate for both specific antibodies and cross-species AA after 3 months didn’t
differ from the acute phase.There was a significant increase in cross-species
AA IgA after 3 months.

Conclusions: Cross-species AA showed the highest prevalence in IgG, the
specific antibodies to CP in IgA, both in acute and chronic phase of MI.
Funding: IGA MZCR: NR8535-3/2005

Tu-P10:422 DISREGULATED T-CELL FUNCTION AND ACUTE
PHASE RESPONSE IN TYPE 1 AND TYPE 2
DIABETES MELLITUS

S. Giubilato 1, S. Brugaletta1 , D. Pitocco2 , V. Colafrancesco1 , M. Narducci1,
M. Conte1, L. Biasucci1 , G. Ghirlanda2 , G. Liuzzo1, F. Crea1. 1Institute of
Cardiology, Catholic University, Rome, Italy; 2Institute of Internal Medicine,
Catholic University, Rome, Italy

Background: T cell and pro-inflammatory cytokines are involved in the
pathogenesis of type 1 diabetes mellitus (T1DM). Type 2 diabetes (T2DM)
is also associated with inflammation. Prematurely senescent T-lymphocytes,
CD4+CD28null cells, able to induce pro-inflammatory and tissue-destructive
pathways, have been described in inflammatory disorders. We hypothesized
that CD4+CD28null cell expansion might be involved in the immune system
disorders associated with diabetes, specially T1DM.

Methods: Peripheral blood T cells from 33 patients with T1DM and 47
patients with T2DM were analyzed for the distribution of T cell subsets. No
patients had clinical evidence of microvascular or macrovascular complica-
tions. High sensitivity C-reactive protein (CRP) and glyco-haemoglobin A1c
(HbA1c) were also assessed.

Results: CD4+CD28null cell frequency (median, range) was significantly
higher in T1DM (8.0, 0.6-26.1%) than in T2DM (5.3, 0.5-22.5; P=0.045).
In contrast, CRP levels were significantly higher in T2DM (4.9, 0.4-21.9

mg/L) than in T1DM (2.6, 0.3-6.5 mg/L; P=0.023). T1DM patients were
younger (51±14 yrs) than T2DM (63±11 yrs; P=0.006), and had lower body
mass index (BMI) (25.2±5 versus 29.2±4.9 kg/m2, P=0.026). At regres-
sion analysis, in T1DM no variables were associated with CD4+CD28null
cells and CRP levels; in T2DM, CRP levels were associated with BMI
(P=0.001); CD4+CD28null cell frequency was directely associated with
HbA1c (P=0.004).

Conclusions: Immune system might influence the pathogenesis of T1DM
and T2DM throught different pathways. In T2DM, inflammation might have
a predominant role, as shown by high levels of CRP correlating with ab-
dominal obesity. In T1DM, defective T-lymphocytes might represent a crucial
pathogenetic mechanism, specially in young patients.

Tu-P10:423 ROLE OF ENDOTHELIUM IN SUBCLINICAL
ATHEROSCLEROSIS OF PRIMARY SJÖGREN’S
SYNDROME PATIENTS

G. Vaudo1, S. Marchesi1, G. Lupattelli1 , G. Schillaci1 , A. Rita Roscini1,
R. Gerli2 , M. Brozzetti1 , M. Pirro1, M. Mannarino1, E. Mannarino1 .
1Department of Internal Medicine, Angiology and Atherosclerosis, University
of Perugia, Perugia, Italy; 2Rheumatology Unit, University of Perugia,
Perugia, Italy

Objective: Sjögren’s syndrome is an autoimmune disorder representing the
second most common autoimmune rheumatic disease. Rheumatic disorders
as rheumatoid arthritis and systemic lupus erythematosus, are characterized
by acceleration of the vascular processes leading to atherosclerosis and an
increased rate of cardiovascular mortality. The present study characterizes the
role of endothelium in patients affected by primary Sjögren’s Syndrome.

Methods: thirty-seven untreated white women affected by primary SS were
evaluated clinically and serologically. Flow-Mediated Vasodilation (FMV) and
Nitrate-Mediated Vasodilation (NMV), and levels of sICAM-1 and sVCAM-
1, nitrotyrosyne, anti-SSA/Ro and anti-SSB/La antibodies were evaluated in
patients and in 35 age-matched healthy women enrolled as controls.

Results: Sjögren patients had higher levels of s-VCAM (mean ± SD 1167
± 245 ng/ml versus 1083 ± 71 ng/ml; P = 0.04), s-ICAM (520 ± 117 ng/ml
versus 464 ± 104 ng/ml; P = 0.03) and nitrotyrosine (207 ± 280 ng/ml
versus 57 ± 51 ng/ml; P = 0.001) than controls. Patient brachial NMV was
strongly lower than that of control subjects (8.6 ± 3.8 versus 10.8 ± 2.3 mm;
P = 0.005), whereas brachial FMV was lower in patients than controls but it
did not reached the statistic significance (7.7 ± 4.1 versus 8.6 ± 2.9 mm; P
= 0.27). In Sjögren patients there was a correlation between brachial NMV
and levels of soluble VCAM-1 (r=-0.38, p=0.03) while brachial FMV was
correlated to nitrotyrosine levels (r=-0.33, p=0.04). At multivariate analysis
the only predicting variables of the NMV were soluble VCAM-1 (β=-0.32;
p=0.049) and brachial diameter (β=-0.44; p=0.006).

Conclusions: the main vascular damage of Sjögren Syndrome could be
characterized by the prevalent involvement of the subendothelial space by
an infiltrative pattern mainly involving the muscle cell layer, inducing a
significative dysfunction of muscular vessel tone.

Tu-P10:424 HELICOBACTER PYLORI INFECTION IN
RELATION TO HSCRP AND LIPOPROTEIN LEVELS
IN PATIENTS WITH DYSLIPIDEMIA

C. Liavas, C. Papadopoulos, Z. Koukoulidou, I. Kosmidou, J. Samouilidis,
E. Vlachogiannis. Department of Internal Medicine, St.Paul General
Hospital, Thessaloniki, Greece

Objective: The purpose of this study was to investigate the incidence of stool
antigens and serum antibodies to helicobacter pylori (Hpy) in patients with
dyslipidemia.

Methods: Forty five patients with dyslipidemia, 13 men and 32 women,
aged 32 to 71 years with BMI 26 to 34 kg/m2 were included. Patients with
inflammation were excluded. An enzyme immunoassay method was used
for IgG and IgA antibodies to Hpy estimation in serum and Hpy antigens
detection in stool specimens. hsCRP was determined by CardioPhase* hsCRP
of Dade Behring. Cholesterol (Ch), triglycerides (Tg), HDL-Ch, LDL-Ch,
apolipoprotein A1 (ApoA1) and apolipoprotein B (ApoB) were measured by
routine methods. Student t-test was used for statistical estimation

Results: The presence of Hpy infection was detected in 67.39% of patients
(group A) and the absence of Hpy infection in 32.61% (group B). In group
A, the patients had significantly higher mean values of hsCRP (p<.000), Ch
(p<.000), LDL-Ch (p<.000) and ApoB (p<.020) than the patients in group
B. No difference was observed between males and females.
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In conclusion, helicobacter pylori seems to be followed by dyslipidemia
and endothelium inflammation, so it must be one more risk factor for
atherosclerosis.

Tu-P10:425 ANTI-BETA2-GLYCOPROTEIN I ANTIBODIES DO
NOT INCREASE IN ACUTE CORONARY
SYNDROMES

A.M.B. Medeiros1, C.A. Von Mulhen1, L.C. Bodanese1, G. Norman2.
1Faculdade de Medicina Pucrs, Porto Alegre, Brazil; 2Inova Lab Inc, San
Diego, USA

Background: The role of the humoral immune response in atherogenesis re-
mains unclear. The beta2-glycoprotein I (beta2-gpI) phospholipid cofactor is a
natural anticoagulant and was found in atherosclerotic plaques. Anti-beta2-gpI
antibodies were found in the immunoassays of patients with thromboem-
bolic pulmonary hypertension, cerebral infarction and coronary artery disease
(CAD). Acute coronary syndromes (ACS) reflect coronary plaques instability
and antibodies against beta2-gpI might play a role in its pathogenesis.

Objective: To test the hypothesis that higher levels of anti-beta2-gpI are
found in patients with ACS compared to those found in patients with chronic
CAD.

Methods: Case-control study of incident cases. Antibodies against beta2-
gpI titers (IgA, IgG and IgM) were measured by ELISA (INOVA Diagnostics,
Inc., San Diego,USA) in 90 patients with ACS, defined by clinical presen-
tation, electrocardiogram and biochemical markers of myocardial damage
(cases) and 90 patients with chronic CAD, (controls), defined by a prior my-
ocardial infarction or a prior myocardial revascularization procedure. Sample
size was calculated a priori. Differences between groups were determined by
parametric tests, significant at a p value less than 0.05.

Results: The two study groups were similar regarding age, gender, smok-
ing status, familial history of CAD, cholesterol and triglycerides levels,
statins current use. No significant difference was shown in IgA, IgG or IgM
anti-beta2-gpI titers between cases and controls.

Conclusion: Anti-beta2 gpI antibodies might not be a serum marker of
plaque instability.

Tu-P10:426 T CELL VACCINATION MODULATES
EXPERIMENTAL ATHEROGENESIS

A. Varthaman, J. Khallou-Laschet, E. Groyer, A.T. Gaston, S. Kaveri,
G. Caligiuri, A. Nicoletti. Umrs 681, Inserm-Universite Pierre et Marie Curie
(Paris 6), Paris, France

Objective: T-cell activation contributes to atherogenesis. Clonal analysis of
the T-cell infiltrate in lesions of ApoE mice showed an oligotypic prevalence
of Vb6 TCR+CD4+ T-cells and absence of Vb7+ T cells. We studied the role
of the Vb6+ T cells in lesion formation using the T-cell vaccination (TCV)
procedure by injecting an inactivated CD4+ T-cell clone to elicit Vb-specific
Qa-1-restricted CD8+ regulatory T-cells.

Methods: Vb6+ or Vb7+ (Ctrl) CD4+ T-cell hybridomas were stimulated
with conA, irradiated and intravenously injected in 6-week old ApoE female
mice (n=14). 2 months later, CD8+ T-cells from lymphoid organs were tested
for their cytotoxicity against the 2 hybridomas. Lesions in the aortic root were
analyzed on oil red O-stained slides.

Results: CD8+ T-cells from the immunized mice were found to lyse specif-
ically the hybridomas against which they were immunized. The blockade of
the Vb6+ clonal expansion in these mice resulted in a significant increase in
lesion density (29% reduction, p<0.05).

Conclusions: The TCV is a new strategy to control the activation of T-cell
clones specific to atherosclerotic lesions. The blockade of the expansion of
the CD4+Vb6+ population led to an increase in lesion density indicating an
atheroprotective and possible immunomodulatory role of the prevalent CD4+
T cell population in the early stages of lesion formation in ApoE mice.
Funding: This study was supported by INSERM, UPMC Paris 6 and ’Fonda-
tion de France’.

Tu-P10:427 COMPLEMENT C6 DEFICIENCY PROTECTS
AGAINST DIABETES-INDUCED VASCULAR
DAMAGE IN RATS

R. Candido1, F. Fischetti2 , F. Tedesco3, B. Toffoli2, P. Durigutto3,
E. Manca1, M. Fonda4, L. Cattin4, R. Carretta2 , B. Fabris2. 1Diabetic
Centre, A.S.S. 1 Triestina, Trieste, Italy; 2Department of Clinical Medicine
and Neurology, University of Trieste, Trieste, Italy; 3Department of
Physiology and Pathology, University of Trieste, Trieste, Italy; 4S.C. III
Medica, A.U.O. Triestina, Trieste, Italy

Objectives: The mechanisms by which diabetes promotes vessel disease have
not been fully delineated. The aim of this study was to determine whether
complement activation may contribute to vascular disease in short-term
diabetes.

Methods: We used intravital videomicroscopy analysis of mesentery mi-
crovessels in four groups of PVG rats (n = 8) which were studied for 2
weeks: 1. Control PVG wild-type rats (C6+), 2. Control PVG C6-deficient
rats (C6-), 3. Streptozotocin-induced diabetic PVG wild-type rats (DC6+)
and 4. Diabetic PVG C6-deficient rats (DC6-). Following intravascular cell
fluorescent labelling with Acridin Orange, in vivo leukocyte trafficking at
post-capillary venules was assessed, both in the absence or in the presence of
an inflammatory stimuli (thrombin 0.125 U/ml).

Results: Diabetes in C6+ rats was associated with an increased vascular
adhesion of leukocytes at basal conditions compared to the C6- animals.
After exposure to thrombin, a significant increase of both transitory (58±10
vs 38±12 cells/200 μm; p<0.01) and stable (22±8 vs 8±3 cells/200μm;
p<0.01) leukocyte adhesion was observed in DC6+ group compared to DC6-
rats. In addition, leukocyte extravasation was significantly higher in DC6+ rats
compared to DC6- animals (12±3 vs 6±3 cells/400 μm2; p<0.05). Diabetes
per se was responsible for a significant increase of leukocyte trafficking.

Conclusion: The activation of terminal complement complex might be
of relevance in the development of early inflammatory diabetic vascular
disease, thus suggesting a potential new therapeutic target for the prevention
of diabetes-induced atherosclerosis.

Tu-P10:428 IMPAIRED CORTISOL RESPONSE IN PATIENTS
WITH CORONARY ARTERY DISEASE - RELATION
TO INFLAMMATORY ACTIVITY

J. Nijm1,2, A.G. Olsson2, L. Jonasson2. 1Research Center of Cardiovascular
Disease, Division of Medicine, Högland Hospital, Eksjö, Sweden; 2Dpt of
Medicine and Care, Faculty of Health Sciences, Linköping University,
Linköping, Sweden

Objective: A defective hypothalamic-pituitary adrenal (HPA) axis may lead
to enhanced susceptibility to inflammatory disease. The aim of this study was
to study the HPA axis activity in patients with coronary artery disease (CAD)
and relate the findings to systemic inflammatory activity.

Method: Thirty patients with CAD and 30 healthy controls were included.
Salivary cortisol was repeatedly measured during 3 days and 24-hour urinary
cortisol was collected. All subjects were subjected to physical and psychologi-
cal stress tests. Salivary cortisol was measured before and 30 minutes after the
tests. C-reactive protein (CRP) and interleukin(IL)-6 were measured in serum.

Result: The 24-hour urinary cortisol secretion was significantly higher in
patients. The morning cortisol was similar in patients and controls while the
evening cortisol was significantly higher in patients. Il-6 was correlated to
evening cortisol (p< 0.01). The increase in cortisol was significantly larger in
controls compared to patients after both physical and psycological stress tests
(p< 0.01).The basline CRP did not differ between the 2 groups but increased
significantly in patients 24 hours after the stress tests.

Conclusion: CAD patients showed a defective HPA response, as evidenced
by hypercortisolism, a flattened diurnal slope and a blunted cortisol response to
acute stressors. The dysregulated cortisol pattern was associated with systemic
inflammatory activity. A malfunction of neuroendocrine-immune mechanisms
may contribute to the maintenance of inflammatory activity in CAD.
Funding: This work was supported by grants from the Heart-Lung Founda-
tion.
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Tu-P10:429 BCT-1, AN ETHANOL EXTRAT FROM HERB,
INHIBITS INFLAMMATION IN
LIPOPOLYSACCHARIDE-STIMULATED
MACROPHAGES BY SUPPRESSING REDOX-BASED
NF-KB ACTIVATION

S.E. Yoo1, K.M. Kim1, M.Y. Park1, J.Y. Choi1, H.M. Shin2, J.E. Park1.
1Samsung Medical Center & Samsung Biomedical Research Institute,
Sungkyunkwan University School of Medicine, Seoul, South Korea;
2Department of Physiology, Dongguk University College of Oriental
Medicine, Kyongju, South Korea

Background Objective: BCT-1 is a herbal extract which has antihypertensive
effects on spontaneous hypertensive rat and calcium desensitizing effects on
aortic strip contraction. We aimed to study whether BCT-1 extracts show
anti-inflammatory and anti-oxidant effects in murine macrophage cell lines
(RAW 264.7 cells).

Methods: We measured the secretion of IL-1β, TNF-a, nitric oxide (NO)
and prostaglandin E2 (PGE2) by ELISA in RAW264.7 cells before and after
the stimulation with lipopolysaccharide(LPS) and with and without coincuba-
tion with BCT-1. Western blotting and reverse transcription polymerase chain
reaction was also done.

Results: BCT-1 significantly inhibited these inflammatory mediators dose
dependently by suppressing gene expression of IL-1β, TNF-a, inducible ni-
tric oxide synthase(iNOS), and cyclooxygenase-2(COX-2). BCT-1 suppressed
nuclear transcription factor NF-kB activation in LPS-stimulated RAW264.7
cells, which correlated with its inhibitory effects on lkB-a phosphorylation and
degradation. BCT-1 directly blocked the intracellular accumulation of reactive
oxygen species (ROS) in RAW264.7 cells stimulated with LPS.

Conclusion: BCT-1 possesses anti-inflammatory activities by inhibiting
redox-based NF- kB activation, probably through its antioxidant activity.
Funding: This work was supported by a grant of the Korea Health 21
R&D Project Ministry of Health & Welfare. Republic of Korea (B050042AM
081505N100020B)

Tu-P10:430 CONCENTRATIONS OF SERUM LEPTIN AND
PLASMA C-REACTIVE PROTEIN IN ADULT
POPULATION: EFFECT OF COMORBIDITIES

L. Viikari1, O. Raitakari2 , J. Viikari3 , R. Huupponen4. 1Centre of Applied
and Preventive Cardiovascular Medicine, University of Turku, Turku,
Finland; 2Department of Clinical Physiology, University of Turku, Turku,
Finland; 3Department of Medicine, University of Turku, Turku, Finland;
4Department of Pharmacology and Clinical Pharmacology, University of
Turku, Turku, Finland

Objectives: Concentrations of leptin and C-reactive protein (CRP) are in-
creased in obesity and inflammation, respectively, and their elevation is
associated with an increased risk for cardiovascular disease. We analyzed
serum leptin and plasma CRP levels in subgroups of subjects with comor-
bidities and conditions potentially affecting them (other than obesity) and
compared the concentrations with those seen in apparently healthy subjects.

Methods: Serum leptin and plasma CRP were measured in subjects aged
24 to 39 years (1,233 women, 986 men). Subgroups were formed for subjects
with rheumatic disease (25W, 9M), recent infection (77W, 36M), diabetes
(6W, 7M), high CRP (>10 mg/L) due to unknown reason (37W, 18M), high
triglycerides (>4 mmol/L; 3W, 25M), pregnancy (61W) and lactation (53W).
The apparently healthy group consisted of 971 women and 891 men.

Results: In healthy women median (range) serum leptin and plasma CRP
were 12.5 (1.5-63.3) ng/mL and 0.75 (0.05-9.90) mg/L, respectively. In
healthy men, the corresponding concentrations were 4.1 (0.8-36.7) ng/mL and
0.56 (0.03-9.65) mg/L. Leptin and CRP were strongly intercorrelated (R=0.47,
p<0.0001 for women, R=0.46, p<0.0001 for men). In women both leptin and
CRP were significantly higher in the subgroups with rheumatic disease, recent
infection, high CRP and pregnancy when compared with healthy women. In
men both leptin and CRP were significantly higher in the subgroups with
diabetes and high triglycerides.

Conclusions: Our results suggest that serum leptin and plasma CRP
are strongly intercorrelated and are often elevated simultaneously also in
non-obese conditions.

Tu-P10:431 EFFECT OF VERY-LOW-CALORIE-DIET(VLCD) ON
CYTOKINE AND ADHESION MOLECULES IN
PATIENTS WITH OBESITY

S. Usui1, K. Kuboki1, K. Iso1, E. Murakami2, G. Yoshino1. 1Division of
Diabetes, Metabolism and Endocrinology, Department of Medicine, Toho
University School of Medicine, Tokyo, Japan; 2Clinical Laboratory, Omori
Hospital, Toho University School of Medicine, Tokyo, Japan

In type 2 diabetic and obese patients, it is reported that the elevation of
cytokine and adhesion molecules in serum may play an important role in the
progression of vascular disease, including atherosclerosis. However, it has not
been clarified whether diet restriction with body weight loss affects serum
levels of cytokines and adhesion molecules. We evaluated the effect of very-
low-calorie-diet(VLCD) on cytokine and adhension molecules in patients with
obesity. Thirteen patients with massive obesity, including diabetic and IGT
patients, were enrolled in this study after informed consent was given. Serum
levels of IL-18, adiponectin, hs-TNF-alfa, VCAM-1, ICAM-1 and L-selectin
were measured in subjects before and after VLCD(600-800kcal/day) for 1-2
weeks(n=13, 13.5±1.1days) and more than 3 weeks(n=8,31.5±16.7days).
BMI was decreased significantly after treatment with VLCD for 1-2 weeks
and more than 3 weeks(33.8mg/m2 and 31.7mg/m2, respectively). IL-18 and
VCAM-1 increased significantly after treatment for 1-2 weeks, but showed
no significant change after treatment for more than 3 weeks. In contrast,
serum adiponectin was significantly increased after treatment for more than
3 weeks, but not for 1-2 weeks. No differences were found in the levels
of serum hs-TNF-alfa, ICAM-1 and L-selectin during VLCD treatment. We
conclude that VLCD treatment within 1-2 weeks, which leads to body weight
loss, increased IL-18 and VACM-1 in patients with obesity, suggesting that
rapid body weight loss by VLCD within 1-2 weeks may have adverse ef-
fects for the prevention of development of vascular complications, such as
atherosclerosis.

Tu-P10:432 ASSOCIATION OF C-REACTIVE PROTEIN AND
FIBRINOGEN WITH THE SEVERITY OF
ANGIOGRAPHICALLY VERIFIED CORONARY
ARTERY DISEASE

V. Spasojevic-Kalimanovska, L. Memon, N. Bogavac-Stanojevic,
D. Ostric-Kalimanovska, Z. Jelic-Ivanovic, S. Spasic. Institute of Medical
Biochemistry, Faculty of Pharmacy, Belgrade, Serbia - Montenegro

Objective: Prospective studies have demonstrated that markers of inflam-
mation, such as high sensitivity C-reactive protein (hsCRP) and fibrinogen,
predict future cardiovascular disease risk. However, the association between
the hsCRP and fibrinogen levels and the severity of coronary stenosis in
patients with coronary artery disease (CAD) remains controversial. The aim
of our study was to assess the association of inflammatory markers with the
occurrence and severity of CAD.

Methods: hsCRP and fibrinogen levels were measured in 188 patients with
angiographically assessed CAD. According to the number of significantly
stenosed (>50% of luminal diameter) vessels, all patients were classified in
four groups: without stenosis (0-vessel disease), 1,2 and 3-vessel disease.
Serum hsCRP was measured by an immunoturbidimetry assay. Fibrinogen
was measured in citrate plasma by Clauss method.

Results: The concentrations of hsCRP significantly increased with the
severity of CAD defined by the number of stenosed vessels (Kruskal-Wallis
test, P<0.05). Plasma fibrinogen concentration also increased with the number
of stenosed vessels but the difference was not statistically significant (P=0.34).
Ordinal regression analysis indicated hsCRP as an independent predictor for
angiographic severity of CAD (beta=0.919, P<0.001).

Conclusions: hsCRP and fibrinogen levels were highly elevated in patients
with CAD but only the level of hsCRP was an independent predictor of the
CAD severity.
Funding: The present work was financially supported by the Ministry of
Science and Environmental of Protection, Republic of Serbia.

Tu-P10:433 C-REACTIVE PROTEIN DURING CHRONIC
HEMODIALYSIS TREATMENT

V. Soska, D. Sobotova. St. Ann’s University Hospital, Brno, Czech Republic

Objective: C-reactive protein (CRP) is a marker of both inflammation and
risk of atherosclerosis. It in known that CRP level is elevated in hemodialysed
patients. The aim of this study was to examine if serum CRP level depends on
the duration of chronic hemodialysis programme.
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Methods: Plasma CRP concentration was measured using the nephelomet-
ric assay (wide range CRP assay - Scill; ADVIA 1650 analyser) in 43 patients
on chronic hemodialysis treatment quarterly during 2 years. Heparinised blood
samples were drown from the arterio-venous shunt at the beginning of the
hemodialysis procedure.

Results: CRP plasma level at the beginning of the sutdy was 11.1 ± 1.84
g/L (mean ± S.E.M.). After 2 years (at the end of the study) the mean CRP
level was not changed significantly (10.2 ± 2.69 g/L).

Conclusion: The results of sou study suggest that CRP level in chronic
hemodialysed patients is elevated independently on the lenght of chronic
hemodialysis treatment.
Funding: This work was supported by Grant No 4796-3 of the Internal Grant
Agendy of the Ministry of Health of the Czech Republic.

Tu-P10:434 INFLUENCE OF EOTAXIN 67G>A POLYMORPHISM
ON PLASMA EOTAXIN CONCENTRATIONS IN
MYOCARDIAL INFARCTION SURVIVORS AND
HEALTHY CONTROLS

Y. Sheikine1, B. Olsen2, B. Gharizadeh3 , K. Jatta2, P. Tornvall1 ,
M. Ghaderi1 . 1Karolinska University Hospital, Stockholm, Sweden;
2University of Orebro, Orebro, Sweden; 3Royal Institute of Technology,
Stockholm, Sweden

Eotaxin (CCL11) is a CC chemokine, whose systemic levels might be asso-
ciated with coronary artery disease (CAD) and genetic variants predispose to
myocardial infarction (MI). This study aimed to investigate the relationship
between genetic variants of eotaxin and its plasma concentrations in CAD
patients. Using Pyrosequencing technology we genotyped 311 patients, who
survived a first MI and 338 healthy controls for a 67G>A single nucleotide
polymorphism (SNP) in the eotaxin gene. By measuring plasma eotaxin
concentrations in those subjects we related the former to the presence of
67G>A SNP. There were no differences in eotaxin genotype frequencies
between patients and controls. Patient G/G carriers had higher circulating
eotaxin levels compared both to G/A and A/A patients (P=0.046) and G/G
controls (P=0.028), which might indicate the influence of additional factors
(e.g. inflammatory mediators) on eotaxin secretion in those patients. At the
same time, eotaxin levels did not differ between patients and controls irre-
spective of the 67G>A SNP variants they carried. There were no associations
between plasma eotaxin levels, biochemical indicators of CAD and the degree
of coronary artery stenosis in patients. Interestingly, medications taken by the
patients (e.g. diuretics and short-acting nitrates) might affect plasma eotaxin
levels. Our results show that there is no clear association between the presence
of eotaxin 67G>A SNP, its plasma levels and CAD parameters in post-MI
patients and that circulating eotaxin levels do not differ between subjects with
clinical manifestations of coronary atherosclerosis and healthy controls.

Tu-P10:435 THE ASSOCIATION OF LEUKOCYTE COUNT,
C-REACTIVE PROTEIN AND METABOLIC
SYNDROME IN JAPANESE

J. Sasaki, M. Fujii, R. Nonaka, K. Naito, R. Togashi, K. Yamamoto, S. Kono,
M. Yamaguchi. International University of Health & Welfare, Fukuoka,
Japan

Objective: The role of inflammation in atherothrombotic disorders is becom-
ing increasingly recognized. The present study investigated the association
of metabolic syndrome with inflammatory markers, leukocyte count and
C-reactive protein (CRP).

Methods and Results: A cross-sectional study of 2,782 Japanese men
(1731) and women (1051) aged 21 to 80 years who had general health
check-up in 2003 evaluated the metabolic syndrome as defined by the Adults
Treatment Panel (ATP) III with body mass index > 25 in place of waist
circumference and HDL cholesterol < 40mg/dl in both sexes. Subjects
were grouped by leukocyte counts and CRP quintile (Q1-Q5). Prevalence of
metabolic syndrome increased with increasing leukocyte counts (Q1: 3.9%-
Q5: 20.6%) and CRP (Q1: 5.1%-Q5: 22.0%). The multivariate adjusted odds
ratio of metabolic syndrome increased with increasing leukocyte counts (Q5:
5.3, CI=3.2, 8.9) and CRP (Q5: 4.1, CI=2.7, 6.2). Adjusted means of leukocyte
count and CRP significantly increase according to the number of components
of metabolic syndrome (p <0.001 for the trend). Multivariate adjusted mean of
CRP were significantly associated with components of metabolic syndrome,
BMI, elevated blood pressure, triglyceride, and hyperglycemia. Multivariate
adjusted mean of leukocyte count were significantly associated with number
of components of metabolic syndrome.

Conclusions: Leukocyte counts and CRP seem to be an independent
biomarker of the metabolic syndrome in Japanese.

Tu-P10:436 EVIDENCE FOR THE PRESENCE OF INTACT
SERUM AMYLOID A APOLIPOPROTEIN (APO SAA)
IN AMYLOID DEPOSITS

H. Lebrazi, H. Lahrach, H. Souhaili, H. Taki, A. Derouiche, R. Saile.
Laboratory of Research On Lipoproteins and Atherosclerosis, Faculty of
Science Ben M’Sik, B.P. 7955, Sidi Othman, Casablanca, Morocco

Serum amyloid A apolipoprotein is a prominent acute phase reactant, asso-
ciated with high density lipoprotein and the precursor of amyloid A protein
(AA), the major constituent of the fibril deposits in secondary systemic
amyloidosis.

This study was undertaken to investigate whether sequence-specific anti-
bodies directed against synthetic SAA-peptides can be used for demonstration
of secondary systemic amyloidosis, differential immunologic recognition for
SAA and AA and delineation better the relationship of SAA to AA. We used
antibodies raised against two synthetic peptides of human SAA1: SAA1-(58-
69) peptide corresponding to a hydrophilic and flexible region and SAA1-
(95-104) peptide corresponding to the C-terminal amino acid sequence of the
protein. The anti-SAA1-(58-69) antibody reacted with AA and SAA, but the
anti-SAA1-(95-104) antibody recognized only SAA. Immunohistochemically
anti-SAA1-(58-69) antibody reacted strongly with amyloid deposits in labial
salivary gland biopsies from all the 10 individuals who were clinically classed
as having the secondary amyloidosis. Biopsies from 4 of these cases demon-
strated immunoreactivity for anti-SAA1-(95-104) antibody. This has resulted
in the evidence that intact apo SAA molecule is present in amyloid deposits.

The results indicate that proteolytic processing of the precursor is not a
necessary step in the deposition of amyloid fibrils. The data lend support that
apo SAA is deposited initially as intact molecule and the C-terminal portion
with 28 amino acids is cleaved off to produce the 76 N-terminal residues as
progression of amyloid fibril development.

Tu-P10:437 CO-INFECTION RATES VERSUS INFLAMMATION,
GROWTH FACTORS AND PROGRESSION OF
EARLY ATHEROMAS

M.M. Reis1, J.M. Gois2, M.L. Higuchi1, M.H. Higuchi-Dos-Santos1 ,
J. Diament1, J.M. Souza2, A.S. Oliveira1 , J.A.F. Ramires1. 1Heart Institute
(Incor) Medical School, Sao Paulo University, Sao Paulo, Brazil; 2Portuguese
Charity Hospital, Sao Paulo, Brazil

Mycoplasma is known to cause additive effect on immunomodulation, al-
terating levels of inflammation and favoring other co-infectious agent’ s
proliferation. Mycoplasma pneumoniae (MP) and Chlamydophila pneumo-
niae (CP) antigens (Ags) have been described in human severe atheromas.

Objectives: We analyzed if initial atherosclerotic human lesions with
characteristics of stability have different rates of MP/CP Ags compared with
ongoing atheromas.

Methods: Serial histological section from mild atherosclerotic lesions
divided in: GI (n=16) stable lesions: less than 4 macrophages/400x field in
normal distribution, with fibrous cap; and GII (n=14): ongoing atheromas
equal or higher than of macrophages/400x field, with no fibrous cap and non
normal distribution of macrophages, were immunostained for: inflammatory
cells, macrophages, growth factors and infectious agents.

Results: Higher numbers of % area of MP (14.7) and CP (9.2) at plaque,
and of lymphocytes/400x field (CD8=6.1, CD4=6.1 and CD20=5.5) in GII
compared to GI (MP= 9.2; CP=1.2; CD8= 0.98, CD4=2.7 and CD20= 1.5).
There was no difference between GI and GII regarding to MP (p=0.15),
PDGF-B (p=0.07) and GM-CSF (p=0.64) positive cells/400x filed. Higher
MP/CP ratios were observed in GI than GII. MP correlated with CP and
PDGFB in GI, (respectively, r=0.79 and r=0.83, p<0.001), but not in GII
(r= -0.4 and r= -0.08, p=0.81) Conclusions: MP and CP antigens are present
in initial atherosclerotic lesions. High MP/CP ratios seem be associated with
growth factors’ production and stable plaques and high rates of CP with
atherosclerosis progression
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Tu-P10:438 CIRCULATING LEVELS OF INFLAMMATORY
MEDIATORS IN PATIENTS WITH AND WITHOUT
RESTENOSIS AFTER CORONARY STENT
IMPLANTATION

M. Protasiewicz 1, A. Derkacz1, R. Poreba2, W. Kuliczkowski1 , A. Szuba2,
M. Kawecka1, W. Mazurek1 . 1Cardiology Department, Medical University of
Wroclaw, Wroclaw, Poland; 2Internal Medicine Department, Medical
University of Wroclaw, Wroclaw, Poland

Objectives: The purpose of the study was to evaluate the relevance of
circulating levels of selected interleukins and monocyte chemoattractant
protein-1 (MCP-1) to restenosis occurance in patients undergoing coronary
stent implantation.

Methods: The study was performed in 68 patients (aged 56,4±9,4 years)
who underwent coronary stent implantation (PCI) and who had repeated
angiograms at 6-month follow up. In the whole population circulating levels
of interleukine 1(Il-1), interleukine 6(Il-6), interleukine 10(Il-10) and MCP-1
were measured before PCI (I), 6 hours (II), 24 hours (III) and 1 month (IV)
after the procedure.

Results: We observed significantly higher concentration of Il-6 before
(6,31±5,01 vs 2,47±1,33 pg/ml; p<0,05) and 6 hours after PCI (14,83±10,24
vs 5,36±2,77 pg/ml; p<0,05) in restenotic patients. In this group MCP-
1 I and IV levels were increased in comparison to nonrestenotic patients
(156,79±23,63 vs 117,29±35,26 pg/ml and 191,62±69,21 vs 129,38±26,43
pg/ml; p<0,05) There were no differences in Il-1 concentrations between two
groups of patients. Il-10 III concentration increased significantly (p<0,001)
in patients without restenosis with notable difference between both groups
(1,92±0,82 vs 4,12±1,11 pg/ml; p<0,05). Levels of IL-6 (I and II) and
MCP-1 (I and IV) showed a positive correlation with restenosis (p<0,05)
while for Il-10 (III) a negative correlation was found (p<0,05).

Conclusions: The study supports the hypothesis that pro-inflammatory me-
diators (IL-6, MCP-1) may accelerate restenosis cascade while upregulation
of anti-inflammatory Il-10 has an opposite effect on neointima formation.

Tu-P10:439 PROGNOSTIC VALUE OF PLASMA
HIGH-SENSITIVITY C-REACTIVE PROTEIN
LEVELS IN JAPANESE PATIENTS WITH STABLE
CORONARY ARTERY DISEASE

Y. Momiyama1, A. Kawaguchi2 , I. Kajiwara3 , R. Ohmori1, F. Ohsuzu1,
M. Tsushima4. 1National Defense Medical College, Saitama, Japan;
2Hokkaido University Graduate School of Education, Hokkaido, Japan;
3Kumamoto Medical Center, Kumamoto, Japan; 4International University of
Health and Welfare, Shizuoka, Japan

Objective: Elevated CRP levels were shown to be associated with cardiovas-
cular events in patients (pts) with UAP or MI, but little is known about the
implication of CRP to risk stratification in pts with stable coronary artery
disease (CAD), especially in those on medical treatment. We recently showed
Japanese pts with CAD to have lower CRP levels than those in Western
countries. We studied prognostic value of CRP in Japanese pts with stable
CAD on medical treatment.

Method: CRP was measured by BNII nepherometer in 373 pts who had
coronary angiography and selected medical treatment over PCI or CABG. Pts
with ACS or a history of CABG or PCI were excluded. Cardiovascular events
(death, MI, UAP, stroke, ASO, HF) were followed for 2.9±1.5 yrs.

Results: CAD was present in 269 pts. During follow-up, cardiovascu-
lar events were found in 53 pts. Compared with 320 pts without events,
53 with events had higher CRP (1.06 vs 0.67 mg/l, P<0.025). To clarify
association between events and CRP, 373 pts were divided into tertiles by
CRP: low(<0.4), middle(0.4-1.2) and high(>1.2 mg/l). Kaplan-Meier survival
analysis showed a difference in event-free survival for pts in high tertile vs
middle or low tertiles (P<0.05), but no difference was seen between middle
and low tertiles. In multivariate analysis, CRP >1.0 mg/l was a predictive
factor for cardiovascular events (HR=1.9; 95%CI=1.1-3.5).

Conclusions: In Japanese pts with stable CAD on medical treatment, CRP
was a predictive factor for cardiovascular events, but CRP >1.0 mg/l, which
is a relatively low level corresponding to moderate risk in Western countries,
was considered as high risk.

Tu-P10:440 LEVELS OF THE CHEMOKINE RECEPTOR
ANTAGONIST EOTAXIN-3 PREDICTS FUTURE
ADVERSE CARDIAC EVENTS IN PATIENTS WITH
CORONARY ARTERY DISEASE

P. Minoretti, A. Aldeghi, V. Olivieri, E. Coen, M. Arra, C. Barranco,
R. Sangiorgio, E. Emanuele. Interdepartmental Center for Research In
Molecular Medicine, University of Pavia, Pavia, Italy

Objective: The eotaxin family comprises three distinct peptides (eotaxin, eo-
taxin 2 and eotaxin 3) that have been implicated in vascular inflammation. We
investigated the prognostic significance of plasma eotaxins levels in a prospec-
tive cohort of Caucasian Italian patients with coronary artery disease (CAD).

Methods: Baseline samples were obtained from a total of 1014 patients
with angiographically documented CAD. We tested the predictive effect of
eotaxins levels and C reactive protein (CRP) on death from cardiovascular
causes and nonfatal myocardial infarction over a follow-up period of 2.7 years
(maximum 4.1 years).

Results: In the entire study population, the unadjusted rate of cardiovas-
cular events increased in a stepwise fashion across decreasing quartiles of
baseline eotaxin 3 concentration (P<0.001). After adjustment for potential
confounders, patients in the top quartile of eotaxin 3 levels had a hazard ratio
of 0.42 (95% CI, 0.29 to 0.61, P<0.001) for future cardiovascular events
as compared with subjects in the lowest quartile. Interestingly, a significant
inverse association between circulating CRP concentrations and eotaxin-3 was
evident (r= -0.34, P<0.001).

Conclusions: Lower concentrations of eotaxin 3 are an independent
predictor of future adverse cardiovascular events in patients with CAD. Be-
cause eotaxin3 can block CCR3 and CCR5 receptors, it is feasible that this
pleiotropic chemokine receptor antagonist could exert a protective effect on
cardiovascular risk via a down-regolatory activity on vascular inflammation.
Funding: The financial support of the AIPA Onlus Lecco is gratefully
acknowledged.

Tu-P10:441 ROLE OF LOW-GRADE INFLAMMATION
MARKERS AND SOLUBLE CELL ADHESION
MOLECULES IN PATIENTS WITH TYPE 2
DIABETES MELLITUS

O. Korzh, O. Pavlova. Kharkov Medical Academy of Postgraduate Education,
Kharkov, Ukraine

Objective: Inflammation plays an important role in atherosclerosis. Markers
of low-grade chronic inflammation, such as C-reactive protein (CRP) and
soluble cell adhesion molecules (sCAMs), have been associated with coronary
artery disease and type 2 diabetes mellitus. To evaluate the significance of
inflammatory markers as novel risk factors for type 2 diabetes mellitus.

Methods: High-sensitivity CRP (hs-CRP); sCAMs, including vascular
cell adhesion molecule-1 (sVCAM-1), intercellular cell adhesion molecule-1
(sICAM-1), P-selectin (sP-selectin) and E-selectin (sE-selectin); and white
blood cell (WBC) count were measured in 182 patients with type 2 diabetes
mellitus and 180 healthy control subjects.

Results: The levels of hs-CRP, sVCAM-1 and sP-selectin, and the WBC
count were higher in patients with type 2 diabetes mellitus than in control
subjects (P<0.001, P<0.05, P<0.05 and P<0.001, respectively). There were
no significant differences in the levels of sICAM-1 and sE-selectin between
the two groups. Patients with type 2 diabetes mellitus and coronary artery
disease had higher levels of hs-CRP, and higher WBC and monocyte counts
than those with type 2 diabetes mellitus only (all P<0.05). The level of
sP-selectin in patients with multivessel disease was higher than in those with
single-vessel disease (P<0.05). Overall, the levels of hs-CRP and sCAMs
showed a significant correlation with the lipid profile and the WBC count.

Conclusions: The present study suggests that inflammatory markers, in-
cluding hs-CRP and WBC count, together with sP-selectin and sVCAM-1,
could serve as markers of vascular complications of type 2 diabetes mellitus,
with potential diagnostic and therapeutic implications.

Tu-P10:442 CORRELATION OF C-REACTIVE PROTEIN WITH
OTHER BIOCHEMICAL INDICATORS IN PATIENTS
HAVING ACUTE CORONARY SYNDROME

G. Bahs1, A. Kalvelis 1, V. Kalme1, M. Zilica1, J. Verbovenko2 ,
A.V. Putnina2. 1Riga Stradins University, Riga, Latvia; 2Riga 1-St Hospital,
Riga, Latvia

Objective: To detect fluctuations of inflamation indicators c-reactive protein
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(CRP) and hihg sensitive CRP (hs-CRP)- and their correlation with other
biochemical indicators of an acute coronary syndrome (ACS).

Methods: We mesured CRP and hs-CRP levels and studied their correla-
tion with other biochemical indicators on the first, third and twelfth day in 105
patients having ACS. We estimated Spearman’s correlation coefficient (SCC)
between both CRPs and with changes in troponine T (TnT) and serum lipids:
TC, LDL-C, HDL-C, TG as well as with fibrinogen (F) and von Willebrand’s
factor (v W) levels.

Results: The respective CRP and hs-CRP levels were follows: on the first
day- 7,42 mg/L and 0,88 mg/dL; on the third day- 34,47 mg/L and 1,96
mg/dL; on the twelfth day- 9,9 mg/L and 1,08 mg/dL.There were increase of
both CRPs levels during the third day of ACS (p=0,001). SCC showed highly
probable correlation between both CRPs (dynamic of SCC from 0,841 to
0,923). There was reliable positive correlation of both CRPs with TC, LDL-C
on the first day of ACS, negative correlation between both CRPs with TC and
LDL-C on third day. Also there was positive correlation between both CRPs
with TnT and vW on third day and positive correlation of both CRPs with F
on all days and negative with HDL-C on twelfth day.

Conclusion: Changes in CRP and hs- CRP levels in patients with ACS
shows positive correlation with F, vW, TnT and initial level of TC, LDL-C, but
from the third day of ACS- negative correlation with TC, LDL-C and HDL-C
levels.
Funding: 19 240 Eu

Tu-P10:443 PLASMA LIPIDS AND MARKERS OF
INFLAMMATION IN PATIENTS WITH A 6-MONTHS
HISTORY OF MYOCARDIAL INFARCTION OR
STROKE

G. Gromadzka1,2, I. Sarzynska-Dlugosz1 , I. Kurkowska-Jastrzebska1 ,
K. Filipiak2 , A. Czlonkowska1,2 . 1Institute of Psychiatry and Neurology,
Warsaw, Poland; 2Medical University, Warsaw, Poland

Objective: We aimed to compare serum levels of lipids, systemic inflamma-
tory parameters, and markers of endothelial activation and damage between
patients with a 6-month history of acute vascular incident (AVI) (ischemic
stroke; IS or myocardial infarction, MI) and age-matched control group.

Material and methods: 137 patients after AVI were included into the
study, 111 persons were studied as a control group. Routine diagnostic tests
were used to measure total serum cholesterol (TC), low-, and high-density
lipoproteins (LDL, HDL), triglycerides, and also systemic markers of in-
flammation: OB, leukocytosis. Serum C-reactive protein (CRP) was analyzed
by immunonephelometric test, and serum intercellular adhesion molecule-1
(ICAM-1), P-selectin, and von-Willebrandt factor (vWF), were measured by
ELISA method.

Results: Compared to the control group, patients with a history of AVI
had significantly lower serum levels of TC, LDL and HDL (p<0.00 for
all parameters). However, they had significantly higher OB, leukocytosis,
and CRP (p<0.00 for all markers), they had also increased serum ICAM-1
(p<0.00), P-selectin (p<0.05), and vWF (p<0.00). Patients treatment had
only a weak impact on markers investigated. No significant correlation was
noticed between lipid and non-lipid parameters analyzed.

Conclusion: Our results suggest that in patients after AVI lowering plasma
lipids (possibly resulting from medication and changes in lifestyle) possibly
does not correlate with simultaneous lowering of activity of inflammatory
processes, which might still contribute to increased risk of further vascular
complications.

Tu-P10:444 CIRCULATING MARKERS OF INFLAMMATION IN
PATIENTS WITH STABLE ANGINA PECTORIS

I. Golikova, O. Lomakovsky, O. Nemchyna, M. Lutay. Strazhesko Institute of
Cardiology, Kiev, Ukraine

The aim of our study was to exam the levels of pro- and anti-inflammatory
markers in pts with stable angina pectoris.

Methods: 120 males (mean age 55±3,6 years) with CAD (stable angina
pectoris) and various intensity of coronary atherosclerosis were examined. The
levels of C-reactive protein (C-RP), tumor necrosis factor-alpha (TNF-alpha),
interleukins (IL)-6, -8, -4, -10 were determined. Pts were divided into 4
groups: without significant atherosclerosis injury (n=19), with single- (n=26),
double-(n=29) and multi-vessels (n=46) disease.

Results: The levels of C-RP, TNF-alpha, IL-6 and IL-8 were significantly
higher in pts with multi-vessels disease in comparison with pts without
atherosclerotic damage of CA or single-vessel disease (P<0,05). The levels

of IL-4 and IL-10 were significantly lower as the number of damaged arteries
increased (P<0,01 - P<0,05) (table).

Index No injury 1-vessel 2-vessel Multi-vessel

C-RP, mg/l 10,1±2,2 10,3±2,2 15,2±2,4 16,8±2,4
TNF-α, pg/ml 221±85 224±74 394±81 489±92
IL-6, pg/ml 11,5±2,3 15,4±2,1 20,6±2,5 21,2±3,3
IL-8, pg/ml 1069±230 1080±191 1307±228 1445±210
IL-4, pg/ml 29±2,6 22,8±4,3 17,8±2,2 15,7±2,1
IL-10, pg/ml 41,7±3,2 19,3±1,8 12,2±2,0 11,6±1,5

Conclusions: Our data suggest that the levels of pro-inflammatory markers
- C-RP, TNF-alpha, IL-6, IL-8 directly correlate with the number of damaged
CA in pts with stable angina pectoris and their maximum values were observed
in pts with multi-vessels disease. The levels of anti-inflammatory markers -
IL-4 and IL-10 are highest in healthy people and decrease as the number of
damaged CA increased.

Tu-P10:445 INFLAMMATORY MARKERS IN FAMILIAL
COMBINED HYPERLIPIDEMIA

M. Gentile, P. Pauciullo, S. Ubaldi, G. Marotta, F. Jossa, G. Iannuzzo,
F. Faccenda, P. Rubba. Department of Clinical and Experimental Medicine,
University of Naples, Federico II, Naples, Italy

Familial Combined Hyperlipidemia (FCHL) is a metabolic and genetic
heterogeneous disorder with a characteristic biochemical variability.

Only few studies have focused the role of inflammation in FCHL and not
biochemical markers are at the moment well established.

We investigated the role of several inflammatory markers in 137 patients
with Familial Combined Hyperlipidemia (FCHL) (70% men) (mean age 46.3
± 12.5 S.D.) and in 146 unrelated control subjects (42% men) (mean age 43.2
± 10.3 S.D.) recruited in the Lipid Clinic of the University ’Federico II’ in
Naples.

Serum Cholesterol (CHOL), HDL-cholesterol (HDL), LDL-cholesterol
(LDL), Glucose, Triglycerides (TG), Insulin, and Apo B, high-sensitive CPR
(hs-CPR), Vascular cell adhesion molecule-1 (VCAM-1), Tumor necrosis
factor alpha (TNF-α), Monocyte chemotactic protein 1 (MCP-1) are measured
in 86 patients with features of FCHL and 86 control patients.

Patients with FCHL and control differ significantly (p<0.05) in hs-CPR
(2.3 vs 1.7 mg/L), sVCAM1 (500.3 vs 394.3 ng/mL), TNF-α (13.1 vs 8.6
pg/mL) and MCP-1 (352,6 vs 334 pg/mL).

This result demonstrates that patients with clinical diagnosis of FCHL have
significant elevated level of inflammatory markers versus control patient.

TNF-α might represent a signal from adipose tissue leading to enhanced
expression of CPR ad VCAM genes.

High concentration of inflammatory markers are associated with increased
cardiovascular risk and are related to the clinical features of FCHL, like
obesity, low HDL and hypertriglyceridemia, hypertension, hyperglycaemia
and prothrombotic state.

Tu-P10:446 RELATIONSHIP BETWEEN C-REACTIVE
PROTEINE AND CEREBROVASCULAR STENOSIS

Z. Flegar-Mestric 1, D. Vrhovski-Hebrang1 , S. Perkov1,
V. Preden-Kerekovic1 , A. Hebrang2, V. Vidjak2, D. Odak2, A. Grga3.
1Institute of Clinical Chemistry, Merkur University Hospital, Zagreb,
Croatia; 2Clinical Department for Diagnostic and Clinical Radiology,
Merkur University Hospital, Zagreb, Croatia; 3Department of Surgery,
Merkur University Hospital, Zagreb, Croatia

Objective: C-reactive protein as a non-specific biomarker of inflammation
has been demonstrated to actively contribute to all stages of atherogenesis.
The aim of this study was to evaluate whether there is an association between
CRP and stenosis of cerebral arteries. Patients and methods: Lipid profile
and CRP levels were measured in serum of 119 patients mean age of 66
years (range 40-83 years) with stenosis of extracranial cerebral arteries of
more than 50%, established angiographically and compared with age- and
sex-matched controls mean age of 61 years (range 44-82 years), with normal
cerebral arteries on ultrasound examination. CRP concentrations were de-
termined by automated high-sensitivity latex-enhanced immuno-turbidimetric
assay (Olympus). The day-to-day imprecision (CV) for the hs-CRP assay at
concentrations of 1.30 mg/L and 16.0 mg/L was 4.1% and 2.7% respectively.

Results: Univariate statistical evaluation showed significantly higher CRP
levels in the group of patients with stenosis than in the controls (median values
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5.0 mg/L versus 2.6 mg/L, p<0.05). The lipid profile showed significantly
increased values for triglycerides and LDL-cholesterol and decreased con-
centrations of HDL-cholesterol in the group of patients with stenosis versus
control group (p<0.05). The positive relationship between CRP and index of
atherosclerosis was observed in the group of cerebrovascular stenosis (r=0.21;
p<0.05).

Conclusions: CRP measured on automated analysers using high sensi-
tivity assay may be a simple and useful additional biomarker of subclinical
inflammatory states in patients with stenosis of cerebral arteries.

Tu-P10:447 PLATELET ACTIVATION AND BIOCHEMICAL
MARKERS OF INFLAMMATION IN PATIENTS
WITH DEPRESSION AND CORONARY HEART
DISEASE

L.I. Bouriachkovskaia, E.O. Poliakova, A.V. Zorin, I.A. Uchitel,
N.L. Dovlatova, A.B. Sumarokov, V.P. Masenko, T.V. Kuznetsova. Russian
Cardiology Research Complex, Moscow, Russia

Objective: Investigation of platelet morphology and activity: their connection
with the levels of biochemical markers of inflammation in patients (pts) with
coronary heart disease (CHD) and depression.

Methods: 14 CHD pts with depression and 19 CHD pts without clini-
cal signs of inflammation were included in the study. 16 healthy subjects
(HS) were taken as a control. The levels of IL-2, IL-6, TNF-alpha and
sVCAM were measured by immune-enzyme analysis and the level of hCRP
was assessed by the laser nephelometer. The concentration of serotonin was
measured by liquid chromatography. Platelet aggregation was investigated
simultaneously by analysis of fluctuations of optical transmission and by
turbidometric method with ’BIOLA’. Platelets form, leukocyte-platelet (LPA)
and erythrocyte-platelet EPA) aggregates were assessed by scanning electron
microscopy.

Results: Spontaneous aggregation (SPA) (p<0,05), appearance of retic-
ulated platelets (0,7±0,2 CHD pts vs 1,9±0,5% CHD/depression pts) and
increase in number of proplatelets (2,3±0,8 in HS vs 5,5±2,9% CHD pts
vs 7,1±2,6% CHD/depression pts) were the most representative. SPA was
elevated in 12 pts, while ADP-induced was elevated only in 5 pts. The
platelet’s serotonin was decreased in CHD/depression pts (p<0,05), whereas
serotonin-induced platelet aggregation did not rise in the majority of pts. LPA
and EPA appeared in the pts, and their number was significantly higher in
CHD/depression pts comparing to CHD pts. The levels of IL-2, IL-6 and
sVCAM were significantly higher in pts with comparison to HS, and the level
of TNF-alpha remained within the normal values. The concentration of CRP
was significantly elevated in both groups of pts, but also did not exceed the
upper border of normal range in none of the pts.

Conclusion: Increased platelet activity in CHD pts with depression together
with the development of inflammation indicates an increased of thrombotic
risk in patients with CHD and depression.

Tu-P10:448 HS- CRP LEVEL IN RELATION WITH SEVERITY OF
CORONARY LESIONS IN PATIENTS UNDERGOING
DIAGNOSTIC CORONARY ANGIOGRAPHY

A. Bulo1, N. Heta1, E. Refatllari1 , I. Korita1, A. Goda2, A. Doko2,
L. Simaku2, I. Temali2 . 1Laboratory Department Uhc Mother Teresa, Tirana,
Albania; 2Cardiology Department,Uhc Mother Teresa, Tirana, Albania

Objectives: Inflammation plays a major role in the initiation, progression, and
destabilization of atheromas. High-sensitivity C-reactive protein (hs-CRP) is
a circulating acute-phase reactant that reflects active systemic inflammation.

The investigation of the relationship between hs-CPR as a marker of sys-
temic inflammation and the severity of angiographically detectable coronary
atherosclerotic lesions is the aim of this study.

Methods: We study 176 patients (55±9years) who underwent diagnos-
tic coronary angiography.Serum samples were assayed for hs-CRP,with use
of chemiluminescent immunometric assay on a DPC IMMULITE 1000
analyser.The patients was divided in 4 group:G1 with 0% vassel stenosis
(n=40),G2 single-vessel stenosis(n=41),G3 double-vessel stenosis (n=48),G4
three-vessel stenosis (n=47).

Results: For the whole group of patients the hs-CRP mean value result
10.87±13.1 mg/L. hs-CRP level result higher in vessel stenosis patients
compared with no vessel stenosis group (12.46±15.31 vs7.06±8.77mg/L,
p=0.034).There was a significant difference between hs-CRP levels in G1
group compared with G3 and G4 groups (7.06±8.77 vs. 15.79±18.74 and
13.47±14.31 mg/L, p <0.05), but the difference between G1 and G2, G3

and G4 groups was not significant (7.06±8.77 vs 7.42±9.40mg/L, p=0.863),
(15.79±18.74 vs 13.47±14.31 mg/L, p=0.504).A weak correlation between
hs-CRP and number of vessel stenosis was observed (r=0.218)

Conclusion: hs-CRP level is not clearly associated with the angiographic
severity of coronary artery disease.
Funding: Laboratory Department,UHC MotherTeresa Tirana,Albania

Tu-P10:449 ERYTHROCYTE SEDIMENTATION RATE AND
CORONARY ATHEROSCLEROSIS

J. Auer, T. Weber, R. Berent, G. Lamm, W. Stainer, G. Krennmair, B. Eber.
Department of Cardiology, Wels, Austria

Background: Various indices of systemic inflammation have been reported
to predict coronary artery disease. The erythrocyte sedimentation rate (ESR)
largely reflects the plasma concentration of acute phase response proteins
resulting in a compound index of both viscosity and inflammation. However,
relatively scarce information is available on the association of ESR with the
anatomical status of the coronary circulation. The aim of the present study was
to test whether the ESR is related to the presence of coronary atherosclerosis
assessed by coronary angiography.

Methods: 240 consecutive patients referred for diagnostic coronary an-
giography underwent a thorough physical examination, routine laboratory
testing, and cardiac evaluation. ESR measurement by the Westergren method
was performed for all patients. The coronary angiograms were evaluated in
a blinded manner. Any coronary stenosis with a diameter reduction of fifty
percent or more was considered as CAD.

Results: 149 (62.1%) had CAD assessed by coronary angiography. BSG
was 16 (±17.2) and 11.1 (±11.3) mm/h in patients with and without CAD,
respectively (p=0.01). ESR was progressively higher in the presence of 1,
2/3-vessel disease (13.4±13.3; 16.9 ±18.3; p<0.01). Age-and sex-adjusted
ESR was positively related to CAD both in univariate analysis (OR 1.02
[1.001-1.05] per 1 mm/h) and in a multivariate model (including principal risk
factors such as total cholesterol, LDL-C, hypertension; OR 1.02 [1.001-1.05]
per 1 mm/h).

Conclusion: ESR is an independent correlate of presence of CAD in
consecutive patients referred for diagnostic coronary angiography.

Tu-P10:450 SIMILARITY AND DIFFERENCE BETWEEN
OSTEOPROTEGERIN (OPG) AND OSTEOPONTIN
(OPN) LEVELS IN PATIENTS RECEIVING
CORONARY ROTATIONAL ATHERECTOMY (RA)

H. Akao, M. Kitayama, H. Uenishi, T. Kasuga, M. Asano, R. Sato,
A. Motoyama, M. Wakasa, C. Kitaoka, K. Kajinami. Department of
Cardiology, Kanazawa Medical University, Ishikawa, Japan

OPG, an inhibitor of osteoclastogenesis, is reported to have a role in
atherosclerosis. OPN contributes to smooth muscle cell proliferation as well
as vascular calcification. To investigate the hypothesis that RA may release
molecules from vessel wall into blood, we measured peripheral levels of OPG
and OPN before and after RA, and investigate the determinant of their levels
with special reference with inflammatory biomarkers. We enrolled consecutive
46 patients (mean age: 70 years, M/F=28/18) treated with RA.

OPN levels (mean±SD, ng/ml) significantly (p<0.001) increased immedi-
ately after RA (from 695±293 to 886±343), further increased to 1197±513
three hours later, and returned to 749±310 at the time of 24 hours after
procedure. Contrary, OPG levels (pmol/l) remained unchanged, (6.0±4.7,
6.1±4.1, 4.9±3.6, and 4.9±3.5). Preprocedural levels of OPG showed posi-
tive association with those of OPN (r=0.526, p =0.0002), and showed modest
associations with hsCRP(r=0.417, p =0.004) and IL6(r=0.235, p =0.116),
while OPN levels were highly associated with these markers; hsCRP(r=0.499,
p =0.0006) and IL6(r=0.520, p =0.0003). These results suggested that both
OPG and OPN levels are associated with vascular inflammation, but these two
molecules may play different roles in coronary atherosclerotic lesions.
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Tu-P10:451 CAROTID ATHEROSCLEROSIS IS ASSOCIATED
WITH ENHANCED B-CHEMOKINE LEVELS IN
PATIENTS ON CONTINUOUS AMBULATORY
PERITONEAL DIALYSIS

K. Pawlak1, D. Pawlak2, S. Brzosko1, M. Mysliwiec1 . 1Department of
Nephrology and Clinical Transplantation, Bialystok, Poland; 2Department of
Pharmacodynamics, Bialystok, Poland

Objective: Increased oxidative stress (SOX) has been reported in contin-
uous ambulatory peritoneal dialysis (CAPD) patients, but its influence on
B-chemokines levels and progression of atherosclerosis remains unknown.

Methods: We determined three distinct SOX markers: Cu/Zn super-
oxide dismutase (Cu/Zn SOD), total peroxide and autoantibodies against
oxidized LDL (OxLDL-Ab); high sensitivity C-reactive protein (hs CRP);
B-chemokines: monocyte chemoattractant protein-1 (CCL2), macrophage in-
flammatory proteins (CCL3, CCL4) and regulated upon activation, normal T
cell expressed and secreted (CCL5) and the intima-media thickness (IMT)
values in CAPD patients both with and without cardiovascular disease (CVD)
and healthy controls.

Results: CAPD patients both with and without CVD had significantly
increased IMT, Cu/Zn SOD and CCL2 levels as compared to controls. CCL4
and hs CRP were increased only in patients with CVD, whereas there were
no differences in the total peroxide, OxLDL-Ab and CCL3 levels between
patients and controls. CCL5 concentrations were significantly decreased in
both patients subgroup versus controls. Multivariate analysis showed that age,
male sex, CCL4 and CCL2 levels were the independent variables linked to
IMT values.

Conclusions: Our data suggest a possible role of enhanced B-chemokine
levels in the carotid atherosclerosis in patients treated with CAPD, in addition
to age and male sex.
Funding: This study was supported by a grand no. 3-54858 from the Medical
University, Bialystok, Poland.

Tu-P10:452 C-REACTIVE PROTEIN INHIBIT
COMPLEMENT-MEDIATED PLATELET
ACTIVATION SUGGESTING A PROTECTIVE ROLE
IN ATHEROGENESIS

C. Skoglund1, C. Sjöwall2 , T. Skogh2, J. Wetterö3, P. Tengvall4 ,
T. Bengtsson1. 1Division of Of Pharmacology, Linköping University,
Linköping, Sweden; 2Division of Rheumatology/Air, Linköping University,
Linköping, Sweden; 3Division of Medical Microbiology, Linköping
University, Linköping, Sweden; 4Division of Applied Physics, Linköping
University, Linköping, Sweden

Objective: C-reactive protein (CRP) represents a powerful predictor of coro-
nary artery disease. However, its physiological role is not fully understood.
The binding of CRP to its ligand phosphorylcholine (PC) activates the com-
plement system via the classical pathway, although limited to the initial stages,
i.e. no membrane attack complex is formed. The aim of this study was to
characterize CRP-induced complement activation on PC-coated surfaces, and
to investigate the regulatory effects of PC-bound crp on complement induced
platelet activation.

Methods: PC conjugated to keyhole limpet hemocyanin was immobilized
to cross-linked fibrinogen on silica particles. Ellipsometry and polyclonal anti-
bodies were used to quantify deposition of serum proteins, complement factors
and CRP on the surfaces. Washed platelets as well as serum were prepared
according to standard protocols. CRP concentrations were measured with a
high sensitivity assay. Lumi-aggregometry was used to evaluate the effects
of PC-coated particles and CRP on complement-induced platelet aggregation
and secretion.

Results: Serum (5%) induced platelet aggregation and secretion through
complement-dependent mechanisms. PC-coated particles antagonized the
complement-mediated platelet activation but only if CRP was present. Inter-
estingly, we found that a minor elevation of CRP, below 5 mg/l was sufficient
to inhibit platelet activation.

Conclusions: We suggest that CRP bound to PC-expressing ligands, e.g.
bacteria or modified low-density lipoproteins in an atherosclerotic lesion,
modulate complement activation and thereby prevent a harmful platelet
activation.

Tu-P10:453 EQUAL EFFECTS OF CLOPIDOGREL AS
COMPARED TO ASPIRIN ON CIRCULATING
MARKERS OF INFLAMMATION IN PATIENTS
WITH CORONARY HEART DISEASE

S. Solheim, A. Pettersen, H. Arnesen, I. Seljeflot. Clinical Cardiovascular
Research Unit, Dept. of Cardiology, Ullevaal University Hospital, Oslo,
Norway

Aspirin reduces several pro-inflammatory markers in patients with coronary
heart disease (CHD), while limited data exists with clopidogrel.

Objective: The aim of the present study was to assess the influence
of clopidogrel as compared to aspirin on selected circulating inflammatory
markers in patients with stable angiographically verified CHD.

Methods: Patients on treatment with aspirin 160 mg for at least 7 days were
randomised to either aspirin 160 mg (n=105) or clopidogrel 75 mg (n=101).
Fasting blood samples were drawn at baseline and after 1 year treatment
for determination of high sensitivity CRP, tumor necrosis factor alpha (TNF
alpha), interleukin 6, monocyte chemoattractant protein 1(MCP-1), CD40L,
P-selectin, interleukin 10 and transforming growth factor beta.

Results: The two groups were similar regarding demographic variables. At
baseline and after 1 year there were no differences in any variables including
changes from baseline to 1 year between the groups. In the aspirin group
we found significantly lower levels of TNF alpha and MCP-1 after 1 year;
1.07 vs 1.16 pg/ml (p<0.001) and 245 vs 261 pg/ml (p<0.001), respectively.
Likewise, in the clopidogrel group the level of TNF alpha was significant
reduced after 1 year; 1.05 vs 1.19 pg/ml (p<0.001).

Conclusion: In patients with CHD we found no between group differences
in circulating markers of inflammation after 1 year treatment with clopidogrel
75 mg compared to aspirin 160 mg. In both groups lower levels of TNF alpha
were obtained, indicating similar anti-inflammatory effects of the two drugs.
Funding: Norwegian Council of Cardiovascular Diseases.

Tu-P10:454 COMPARATIVE EFFECTS OF DOXAZOSIN AND
GUANABENZ ON VASCULAR INFLAMMATION AND
COLLAGEN METABOLISM IN PATIENTS WITH
MORNING HYPERTENSION

E. Terada, B. Saji, G. Yoshino, T. Morita. Toho University School of
Medicine, Tokyo, Japan

The sympathetic nervous system plays a major role in the changes in morn-
ing hypertension. In the current study, we evaluated whether the blockade
of sympathetic nervous activity reduces morning blood pressure (BP) and
arterial with alterations in vascular collagen metabolism and inflammation.
Patients with high morning BP and normal evening BP were randomized
double-blind to either bedtime administration of doxazosin (DOX, n = 20)
or guanabenz (GUA, n = 12) for 6 months. BP levels were evaluated by
self-measured home BP monitoring in the morning and the evening. Arterial
stiffness is evaluated by PWV at baseline (M0), at 2 months (M2) and at 6
months (M6). At the same time periods, serum levels of metalloprotease 2
(MMP-2), MMP-9, high-sensitivity C-reactive protein (hsCRP), interleukin 6
(IL-6) and interleukin 10 (IL-10) were determined. Morning BP was lowered
significantly to the almost identical levels at M2 in both treatment regimens
and remained stable thereafter. Both treatments significantly reduced PWV at
M2 and DOX improved it further at M6, whereas GUA did not, suggesting
that a further decrease in arterial stiffness is independent of BP reduction in
DOX. HsCRP levels were reduced significantly in both groups compared with
baseline. Only DOX significantly enhanced serum IL-10 levels and reduced
serum MMP-2, MMP-9 and IL-6. In conclusion, evening administration of
DOX and GUA are both effective for reduction of morning BP. However,
treatment with DOX may reduce cardiovascular events through not only BP
reduction but also improvements of collagen metabolism and inflammation in
vascular wall.

Tu-P10:455 THE ASSOCIATION BETWEEN STENT
RESTENOSIS AND SERUM GAMMA GLUTAMYL
TRANSFERASE ACTIVITY

T. Ulus, A. Yildirir, S. Demirtas, Y.C. Gursoy, E. Sade, A. Temiz, M. Bilgi,
A. Aydinalp, H. Muderrisoglu. Baskent University, Ankara, Turkey

Objective: Stent restenosis remains the main limitation of percutaneous coro-
nary interventions. Inflammation is thought to play an important role in stent
restenosis. It has been documented that elevation of serum gamma-glutamyl
transferase (GGT) is involved in the inflammatory response. We aimed to
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determine the relationship between stent restenosis and serum GGT activity,
mostly within normal range.

Methods: In a retrospective study, we evaluated 1500 patients with the
history of coronary stent implantation and of these, 120 patients (60 with
and 60 without restenosis) who underwent control coronary angiography
were randomly selected. Patients included in the study had baseline serum
GGT activity prior to stent implantation, and free of systemic or hepatobilier
disease. We investigated the relationship between serum GGT activity and the
incidence of restenosis.

Results: The mean age of the study population was 58.56±10.46 years
(81 male, 39 female). In the study population, mean baseline serum GGT
activity was significantly higher in patients with restenosis (39.56±21.40u/L)
than those without restenosis (23.63 ±11.18u/L) (p=0.000). This association
was also observed after exclusion of patients with diabetes mellitus (p=0.000),
hyperlipidemia (p=0.006), alcohol consumption (p=0.000) and those with
abnormal C-reactive protein (CRP) (p=0.000) and alanine-aminotransferase
(ALT) levels (p=0.000). Serum total bilirubin levels were significant higher
(p= 0.037) and serum alkalene phosphatase levels were significant lower in
patients with restenosis (p=0.029).

Conclusions: The serum GGT activity, mostly within normal range is a
strong prognostic factor of stent restenosis. This association is independent of
the history of diabetes mellitus, hyperlipidemia, alcohol consumption and the
serum CRP and ALT levels.

Tu-P10:456 EFFECT OF VALSARTAN ON CRP, ADHESION
MOLECULES AND URINE OXIDATIVE STRESS
MARKERS IN TYPE2 DIABETIC SUBJECTS

G. Yoshino1, E. Murakami2, S. Abe3, E. Araki3. 1Division of Diabetes,
Metabolism and Endocrinology, Department of Medicine, Toho University
School of Medicine, Tokyo, Japan; 2Clinical Laboratory, Omori Hospital,
Toho University School of Medicine, Tokyo, Japan; 3Mitsubishi Kagaku
Bio-Clinical Laboratories Inc., Tokyo, Japan

Objectives: To examine the effect of an angiotensin II type 1 receptor blocker,
valsartan, on CRP, adhesion molecules and oxidative stress markers in Type 2
diabetic subjects.

Methods: Plasma levels of high sensitivity (hs)-CRP, IL-6, IL-18, VCAM-
1, and I-selectin and urine 8-hydroxy-2-deoxyguanosine (OHdG) and 8-iso-
prostaglandin F2 (PGF2alpha) are measured in 27 (18 male) Type 2 diabetic
patients before and 3 months after 80 mg per day of valsartan treatment.

Results: Systolic blood pressure and HbA1c were suppressed after treat-
ment, while plasma lipids and fasting blood glucose did not show significant
changes. Hs-CRP tended to decrease from 0.23± 0.21 to 0.12 ± 0.11mg/dl
(p=0.06). VCAM-1 and urine 8-OHdG decreased significantly (476±208 to
394 ± 133 ng/ml, and 12.6 ± 6.6 to 8.4 ± 3.7 ng/mg. Cr, p<0.006, by paired
t-test). There were no significant changes in IL-6, IL-18, and I- selectin and
urine 8-iso-PGF2alpha during the treatment. The decrease in VCAM-1 and
urine 8-OHdG was still significant after excluding the 4 subjects who showed
remarkable suppression of HbA1c after valsartan treatment.

Conclusions: Valsartan was effective in suppression of a plasma adhesion
molecule and a urine oxidative stress marker in Type 2 diabetic patients.
Further, this effect may not be induced by an improvement of blood glucose
control.

Tu-P10:457 INFLAMMATORY MARKERS AND CAROTID
INTIMA MEDIA THICKNESS (C-IMT) IN STABLE
IHD PATIENTS

B. Porta1, M. Camera2, D. Baldassarre2 , M. Amato2, M. Arquati1 ,
E. Tremoli2, M. Cortellaro 1. 1L.Sacco Hospital, University, Milan, Italy;
2Department of Pharmacology, University, Milan, Italy

Objectives: -role of a cohort of soluble markers among them and in relation
to C-IMT changes in a 2 years follow-up;

-effect of moderate dose atorvastatin on time modifications both of markers
and C-IMT.

Methods: MIAMI, an open, multicenter, independent study, enrolled 86
stable IHD patients, to receive atorvastatin (20 mg/daily) for 24 months.
VCAM-1, ICAM-1, E-selectin, IL-6, -8, -10, -18, TNF-T, hs-CRP, MMP-9,
TF, TFPI, CD40-L, vWF, Fg, TC, HDL, LDL, TG, urinary isoprostanes were
measured at 0, 12 and 24 months, in parallel with C-IMT assessment.

Results: TC and LDL levels were at upper limits; HDL and TG were
normal. HDL negatively correlated with ICAM-1 (p<0.0001), VCAM-1
(p<0.05), E-selectin (p<0.05), hs-CRP (p<0.05), IL-6 (p<0.059), whereas

TG positively correlated with ICAM-1 (p<0.001), E-selectin (p<0.05), TF
(p<0.05), TFPI (p<0.05) and CD40-L (p<0.05). Mean IMT was 0.89 ± 0.18
mm. C-IMT values were strictly and independently correlated with age. At
univariate analysis E-selectin and TFPI were strongly correlated with IMT
values at different carotid sites. hs-CRP and IL-6 were positively associated
with CC-IMT mean and mean IMT, respectively. The multivariate analy-
sis confirmed the association of E-selectin and TFPI with multiple C-IMT
parameters, and the correlation between hs-CRP and CC-IMT mean.

Conclusions: Baseline data show a strong correlation between E-selectin
and TFPI and C-IMT at different sites in stable IHD patients. The significance
of these findings, the role of other markers and their relation with C-IMT
changes will be the object of final analysis of the study, as well as the
assessment of atorvastatin effects.

Tu-P10:458 GENETIC EFFECT OF CRP CONCENTRATION

R. Poledne1, M. Setina2, A. Lorenzova1 , H. Pospisilova2 , P. Stavek1.
1Institute for Clinical and Experimental Medicine, Prague, Czech Republic;
2Regional Hospital, Ceske Budejovice, Czech Republic

Introduction: Pro-inflammatory status measured by elevated concentration
of high sensitivity C-reactive protein (hsCRP) in 200 probands with proved
premature coronary atherosclerosis was analyzed as well as in member of
their families.

Methods: All consecutive male patients n=200) admitted to the Cardiac
Surgery Centre of the Regional Hospital in South Bohemia for CABG be-
tween May 2003 and October 2005 under 65 years of age were included
in this study. Their anthropometric and biochemical data were analyzed at
admission as well as in their spouses (n=193) and offspring (n=192). Aged
matched controls were selected from a 1% representative population sample
of the Czech population from the last survey of the WHO Czech MONICA
Extension Study (in 2000-2001).

Results: In agreement with numerous studies, the hsCRP concentration
of patients with proved coronary atherosclerosis was significantly higher
(2.69±2.30 mg/l) compared to controls (n=400, (1.70±1.75 mg/l, p<0.001)
in spite of the fact that 92% of patients were treated by statins at the time of
admission. The HsCRP concentration did not differ between proband spouses
and their population control. On the contrary, hsCRP concentration was
significantly higher in 106 male offspring (n=106, (1.42±1.50 mg/l, p<0.002)
compared to controls (n=106, (0.75±0.83 mg/l), as well as in female offspring
(n=86, (2.15±2.46 mg/l vs. 1.38±1.67 mg/l, p<0.05).

Conclusion: The pro-inflammatory status in families with premature
coronary atherosclerosis is genetically determined.

Tu-P10:459 INFLAMMATORY BIOMARKERS AND CAROTID
ARTERY STENOSIS

E. Ben Assayag, S. Berliner, I. Bova, I. Shapira, N.M. Bornstein. Tel-Aviv
Sourasky Medical Center, Tel-Aviv, Israel

Objective: Atherosclerosis is associated with a microinflammatory response.
The quantification of this response has significant therapeutic implications.
We evaluated the relationships between inflammatory biomarkers, including
the new erythrocyte aggregation (EA) test, and the degree of carotid artery
stenosis in 510 individuals, some with vascular risk factors.

Methods: Four hundred and sixteen individuals did not have carotid
stenosis (CS); 47 had mild to moderate CS (30-69%) and 47 had severe
CS (>70%). We measured established biomarkers including the erythrocyte
sedimentation rate (ESR), fibrinogen concentration, high sensitivity C-reactive
protein (hs-CRP) and white blood cell count (WBCC). In addition, we used a
simple slide test and image analysis to analyze the degree of EA.

Results: A significant correlation was noted between the degree of CS
and the ESR, WBCC and fibrinogen (r=0.160, p=0.005; r=0.191, p=0.001 and
r=0.126, p=0.026, respectively). The best correlation was found between the
degree of CS and EA (r=0.209, p=0.000). The subjects with severe stenosis
differed significantly from the other groups in their ESR, WBCC and EA.
However, hs-CRP concentrations did not discriminate between the presence
and absence of significant carotid atherosclerotic disease.

Conclusion: Inflammatory biomarkers with hemostatic properties such as
ESR and the EA test are more sensitive than CRP to the presence of a
significant atherosclerotic carotid burden. These biomarkers might aid in the
detection and quantification of microinflammation in individuals with carotid
atherosclerosis.

XIV International Symposium on Atherosclerosis, Rome, Italy, June 18–22, 2006



Tuesday, June 20, 2006: Poster Session
286 P10 Biomarkers for cardiovascular disease

Tu-P10:460 N-TERMINAL PRO-B-TYPE NATRIURETIC
PEPTIDE IN RISK STRATIFICATION AFTER ACUTE
MYOCARDIAL INFARCTION IN PATIENTS ON
LONG-TERM BETA-BLOCKER THERAPY

G. Jonsson1, M. Abdelnoor1, S. Landaas2, C. Müller3, S.E. Kjeldsen1,
I. Os4, A. Westheim1. 1Department of Cardiology, Ullevaal University
Hospital, University of Oslo, Oslo, Norway; 2Department of Clinical
Chemistry, Ullevaal University Hospital, University of Oslo, Oslo, Norway;
3Department of Nuclear Medicine, Ulevaal University Hospital, University of
Oslo, Oslo, Norway; 4Department of Nephrology, Ullevaal University
Hospital, University of Oslo, Oslo, Norway

Objective: To assess the prognostic impact of N-terminal pro-B-type na-
triuretic peptide (NT-proBNP) in patients with acute myocardial infarction
(AMI) who received optimal medical treatment including long-term beta
adrenergic receptor blocade.

Methods: Plasma NT-proBNP was measured in 219 patients with AMI
(age range 31-80 years; median age 61 years), and followed for a median
duration of 595 days. The first occurence of serious cardiovascular (CV)
events including mortality, non-fatal MI, and heart failure were registered.
The patients got equipotent doses of atenolol vs carvedilol, without difference
in type, independent of age. Treatment was startet within 24 hours from AMI
and all where on treatment at the end of follow up.

Results: Ninety-one serious CV events occured, and the incidence rate was
related to increasing NT-proBNP (p=0.0017). The risk of events was higher
in patients with NT-proBNP in the highest quartile (= >162.2 pmol/L) than
in those with levels in the three lowest quartiles (RR=2.5, 95% CI=1.6-3.9,
p=0.0001). Left ventricular ejection fraction (LVEF) and acute reperfusion
therapy with thrombolysis or percutaneous coronary intervention were iden-
tified as confounders. When adjusting for these factors, NT-proBNP was a
strong predictor of serious CV events in patients with a plasma NT-proBNP
of= >162.2 pmol/L and aged< =60 years (p=0.001).

Conclusion: The risk of serious cardiovascular events in AMI increased
with plasma NT-proBNP levels, even after adjusting for an LVEF<40% and
acute reperfusion therapy. However, this association was lost in patients older
than 60 years.

Tu-P10:461 LONG-TERM OUTCOME OF PATIENTS WITH
UNSTABLE ANGINA AND EARLY CORONARY
REVASCULARIZATION: PROGNOSTIC VALUE OF
FIBRINOGEN LEVELS

J. Rueda, E. Zorio, O. Cano, M.T. Izquierdo, M.A. Arnau, A. Osa,
L. Martínez-Dolz, L. Almenar, M. Palencia, A. Salvador. Hospital
Universitari la Fe, Valencia, Spain

Objective: To analyze the association between fibrinogen levels and long-term
outcome of patients with unstable angina (UA) early revascularized.

Methods: 118 patients with UA who underwent in-hospital coronary
revascularization were prospectively included in the study (58% percutaneous,
42% coronary surgery). Fibrinogen levels at admission and adverse events
(combined endpoint: cardiac death and myocardial infarction) during a 50
months follow-up were recorded. A ROC curve stablished the cut-off point in
fibrinogen levels and survival analyses were performed with a Kaplan-Meier
and Cox regression multivariate tests.

Results: Adverse events were registered in 15.3% of the patients. Fib-
rinogen levels were higher (p<0.001) in these patients (414mg/dl±55) than
in those with an event-free survival (298±41). Moreover, a cut-off point
of 355 in fibrinogen level predicted well adverse events (sensibility and
specificity=70%, area=0.69, p<0.01). An event-free survival was observed
in 91% of patients with fibrinogen<355 but only in 76.5% of those with
higher levels (log rank p<0.05). High fibrinogen levels were associated with
complexity (81% versus 56%, p<0.01) but not with the number of coronary
lesions. ST-segment depression, fibrinogen>355 and left ventricular ejection
fraction<40% independently predicted adverse events.

Conclusion: Although fibrinogen levels at admission were associated with
complex coronary lesions, after adjustments, a cut-off point of fibrinogen>355
remained an independent predictor of adverse events in the long-term follow-
up of patients with UA early revascularized. No funding. No conflict of
interest.

Tu-P10:462 RELATIONSHIP BETWEEN PREVIOUS
INFLAMMATORY BIOMARKERS LEVEL, CPR-HS,
AND CORONARY AETIOLOGY IN ACUTE CHEST
PAIN

C. Holgado1, M. Maestre1, J. De La Vega1, T. Holgado1, M.A. Rico1,
A. Aznar1, F. Fabiani2 . 1Internal Medicine Department, Virgen Macarena U.
Hospital, Seville, Spain; 2Department of Biochemistry, Virgen Macarena U.
Hospital, Seville, Spain

Objectives: This study seeks if the low intensity inflammatory state is related
to process aetiology, throughout the early determination of CPR-hs in patients
with acute chest pain.

Methods: A longitudinal prospective study has been carried out including
102 with acute chest pain, where coronary aetiology is to be confirmed or
discarded. Patients with any process which made significantly modified the
CPR-hs values are rejected. A sample of blood is taken 6 hours before pain
beginning to measure the concentrations of CPR-hs by potentiated inmuno-
turbidimetria. The patients are observed until definitive diagnosis. They are
distributed depending on their CPR-hs levels in three groups: A) Levels < 1
mg/l (6 patients); B) Levels 1-3 mg/l (37); C) levels > 3 mg/l (59).The patients
with acute coronary syndrome diagnosis (positive diagnosis) are studied in
each group. The SPSS stadistics pack is applied to the results.

Results: In group A, there were no patients with final diagnosis of acute
coronary síndrome (0%); In group B, there were 8 (21%) positive diagnosis
and in group C, 40 (68%) (p< 0,005). If its establised a cross point in 2 mg/l,
below this point the negative predictive value is 96%. In group C, the higher
the CPR-hs value, the higher is the positive diagnosis percentile, with a high
level to 6 mg/l of CPR-hs an 81% of patients with chest pain have an acute
coronary síndrome.

Conclusions: The previous inflammatory intensity, measured by CPR-hs
in patients with acute chest pain, can help to discard or suppuort coronary
aetiology. A CPR-hs level below 2 mg/l would make coronary origin highly
unfeasible.

Tu-P10:463 MONOCYTE CHEMOATTRACTANT PROTEIN-1 IS
BETTER MARKER OF ANTI-INFLAMMATORY
EFFECT OF ATORVASTATIN THAN C-REACTIVE
PROTEIN IN ACUTE CORONARY SYNDROME

M. Lewandowski 1, B. Millo2, J. Zielonka1 , Z. Kornacewicz-Jach1 ,
M. Naruszewicz2 , R. Kaliszczak1 , E. Plonska1. 1Clinic of Cardiology,
Medical University, Szczecin, Poland; 2Department of Clinical Biochemistry,
Medical University, Szczecin, Poland

Objective: High dosed atorvastatin lowers CRP level in ACS. Monocyte
chemoattractant protein-1 (MCP-1) is quite new marker of inflammation. We
compared effect of low-dosed atorvastatin on these two markers in ACS.

Methods: There were 78 pts with ACS (12 F, 66 M, aged 53,5 y;36-73y)
randomly assigned into 2 groups: 39 pts (group A) had been taking atorvastatin
(20 mg per day) started during first day of ACS. The rest (39 pts, group NA)
had not been taking any statin for 6 weeks. Both groups did not differ con-
cerning clinical status, methods of therapy and early outcomes. 72 pts (91%)
were treated with primary PCI. The CRP and MCP-1 levels were measured
before taking atorvastatin, on 5-th day and after 6 weeks of treatment.

Results: Initially the CRP level was 10,06 (group A) and 10,55 mg/l (group
NA, p<0,03). MCP-1 levels were 363 and 315 pg/ml (p=NS). On 5-th day
CRP level was 18,81 in group A and 19,01 mg/l in group NA (p= NS). MCP-1
level achieved 313 in group A and 329 pg/ml in group NA (p=NS). Finally
CRP was 3,95 mg/l in group A and 5,90 mg/l in group NA; MCP-1 level
respectively 361 and 422 pg/ml. There was 62% (6,24 mg/l) CRP reduction
in group A and 44% (4,65 mg/l) CRP reduction in group NA (p=NS). After
6 weeks there was almost no change in MCP-1 level in group A and 34%
(107 pg/ml) increase in group NA (p<0,04). Thus, after 6 weeks, significant
reduction MCP-1 was observed and this effect (not significant) could be
observed since 5-th day of ACS.

Conclusions: MCP-1 can be earlier and more efficient indicator of low
dosed statins anti-inflammatory activity during ACS.
Funding: Medical University, Szczecin, Poland.
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Tu-P10:464 LACK OF EFFECT OF LOW-DOSED ATORVASTATIN
ON TUMOR NECROSIS FACTOR ALPHA (TNF
ALPHA) LEVEL IN ACUTE CORONARY SYNDROME

M. Lewandowski 1, B. Millo2, J. Zielonka1, Z. Kornacewicz-Jach1 ,
M. Naruszewicz2 , R. Kaliszczak1 , E. Plonska1. 1Clinic of Cardiology,
Medical University, Szczecin, Poland; 2Department of Clinical Biochemistry,
Medical University, Szczecin, Poland

Objective: TNF alpha is an inflammatory marker which role in acute coronary
syndrome (ACS) is not very well known. Also influence of statins on this
mediator remains unclear. The aim of the study was to check whether low
dose of atorvastatin causes TNF alpha lowering during 6 weeks after ACS or
not.

Methods: The investigated group consisted of 78 patients (pts) with ACS
(12 F [15%], 66 M [85%], aged 53,5 y; 36-73y). 62 pts (80,5%) were patients
with ST-elevation myocardial infarction (STEMI), remaining 16 (19,5%) with
non-ST elevation ACS (NSTACS). 72 pts (91%) were treated with immediate
percutaneous revascularization. They were randomly assigned to 2 groups: 39
pts (group A,) had been taking atorvastatin (20 mg per day) started during first
24 hours of hospitalization. The rest (39 pts- group NA) had not been taking
any statin during 6 weeks. Particular groups did not differ concerning initial
clinical status, method of therapy and early outcomes. TNF alpha level was
assessed before taking atorvastatin, on 5-th day and after 6 weeks.

Results: In the beginning of the study TNF alpha level was 3,61 pg/ml in
group A and 4,09 pg/ml in group NA (p=NS). On 5-th day TNF alpha level
achieved 4,18 pg/ml in group A (16% rise) and 5,01 pg/ml in group NA (22%
increase) (p=NS). After 6 weeks TNF alpha level was 4,89 pg/ml in group A
and 5,07 pg/ml in group NA (p=NS). Finally, after 6 weeks there was 35%
increase in group A and 24% increase in group NA (p=NS).

Conclusions: There is no significant influence of low-dosed atorvastatin
on TNF alpha during and after ACS.
Funding: Pomeranian Medical University, Szczecin, Poland

Tu-P10:465 THE PREDICTIVE VALUE OF THE CRP,
FIBRINOGEN AND ESR IN ISCHEMIC HEART
DISEASE (IHD)

M. Jangavadze, I. Khakhutaishvili. A. Natishvili Institute of Experimental
Morphology, Tbilisi, Georgia

Objective: The aim of the study was to establish the role of inflammatory
markers in development of IHD complication.

Methods: 72 patients were investigated (age 65,7 ±12,1). They were di-
vided into 4 groups: I group - patients with stable angina I-II functional class.
II group - with stable angina III-IV functional class, III group with unstable
angina and the control group (IV) (practically healthy persons). We studied:
serum lipids, fibrinogen, C-reactive protein (CRP), Erythrocyte sedimentation
rate (ESR).

Results: We found that the rate of the inflammatory markers (fibrinogen,
CRP and ESR) was significantly higher in I (4.4 ±1.2 6.8 ±2.8, 11.2 ±5.4
mg/dl respectively), II (6.31 ±2, 7.8 ±2.1, 13.8 ±6.9), III (7.3 ±2.0, 8.9 ±2.9,
14.7 ±6.1) groups in comparison with control group (3.4 ±0.6, 3.4 ±0.7, 8.9
±2.7). Also there was a confident differences between IHD groups (p>0.01).
These markers elevated with IHD stage. Though LDL was also higher in I
(142.6 ±45.8 mg/dl), II (154.9 ±41.7), III (160.3 ±31.1) groups than in IV
(97.1 ±39.7), but we did not find significant differences between IHD groups
(p>0,1).

Conclusion: The physiological mechanism of IHD complications (plaque
rupture, thrombosis an acuta heart attack) is connected with inflammatory
processes in plaque. Our results confirmed this hypothesis - there is evidence
that inflammatory proteins (CRP, Fb, ESR) are more informative markers for
atherosclerosis disease complications than changes in lipid spectrum. Also
fibrinogen level was more correlated with IHD complications than CRP and
we suggest that this predictive marker is more valuable then others.

Tu-P10:466 SEROLOGIC INFECTION AND INFLAMMATORY
MARKERS IN CORONARY ARTERY DISEASE

D. Gusev, E. Paltseva. Moscow Medical Academy, Moscow, Russia

Objective: The aim of this study was to evaluate the relationship between
infection of Chlamydia pneumoniae, Chlamydia trachomatis, Helicobacter
pylori, Mycoplasma pneumoniae, Epstein-Barr virus, Herpes virus type 1 and
2, Toxoplasma, Rubella virus and Cytomegalovirus, inflammatory markers
and coronary artery disease (CAD).

Methods: 27 patients with unstable angina and myocardial infarction
(group A) and 87 patients with stable angina (group B) were studied. Levels
of IgM, IgG and IgA antibodies to Chlamydia pneumoniae (CP), Chlamy-
dia trachomatis, Mycoplasma pneumoniae (MP), IgM, IgG antibodies to
Helicobacter pylori (HP), Epstein-Barr virus, Herpes virus type 1 and 2, Tox-
oplasma, Rubella virus and Cytomegalovirus were measured in blood serum.
High-sensitive C-reactive protein (hs-CRP), interleukin-6 (IL-6), tumor necro-
sis factor (TNF-alpha), anticardiolipin antibodies (aCLAs), phosphatidylserine
antibodies, fibrinogen level was determined for each case.

Results: MP seropositivity (IgG) was more prevalent in group A than in
group B (55% versus 27%, p < 0.01). The rest of infections did not vary in
seropositivity.

Hs-CRP value was significantly higher in patients with unstable angina
and myocardial infarction (group A), compared to those with stable angina
(group B) (p < 0.01). IL-6 value was also significantly higher in patients with
unstable angina and myocardial infarction (group A), compared to those with
stable angina (group B) (p < 0.05). Hs-CRP correlated for sure with IL-6 in
group A. The prevalence of MP IgG antibody showed no association with
elevated levels of hs-CRP and IL-6.

Conclusion: Our results support the hypothesis that Mycoplasma pneu-
moniae is conceivably involved in the development of unstable angina and
myocardial infarction.

Tu-P10:467 THE ACUTE-PHASE PROTEIN ALPHA1-ACID
GLYCOPROTEIN ACTIVATES NEUTROPHIL
GRANULOCYTES VIA SIGLEC-5 (CD170)

P. Gunnarsson1, L. Levander2, P. Påhlsson2, M. Grenegård1.
1Cardiovascular Inflammation Research Centre, Division of Pharmacology,
Dep. of Medicine and Care, Linköping University, Linköping, Sweden;
2Cardiovascular Inflammation Research Centre, Division of Cell Biology,
Dep. of Biomedicine and Surgery, Linköping Univ., Linköping, Sweden

Alpha1-acid glycoprotein (AGP) is a glycosylated acute-phase protein with
unclear role in inflammation. The aim of the study was to clarify signalling
capacities of AGP on neutrophils.

We found that AGP induced a rise in [Ca2+]i in fura-2-loaded neutrophils.
However, engagement of L-selectin (by using monoclonal antibodies or by
co-incubation with platelets) was a prerequisite for a subsequent AGP-induced
Ca2+ response. Western blot analyses revealed that anti-L-selectin antibodies
produced tyrosine phosphorylation of a protein around 60 kDa. Moreover, the
Src tyrosine kinase inhibitor PP2 reduced, while the phospholipase-C (PLC)
inhibitor U 73122 abolished the effect of AGP.

The effect of AGP was further characterised by incubating neutrophils
with antibodies against the sialic acid-binding immunoglobulin-like lectin
(Siglec) 5. We found that Siglec-5 antibodies antagonised the AGP-induced
rise in [Ca2+]i. The importance of sialic acid residues was confirmed by
neuraminidase treatment of AGP. More precisely, the desialylated form of
AGP produced a significantly smaller rise in [Ca2+]i.

In conclusion our results indicate that the acute-phase protein AGP directly
activates neutrophils. This effect involves a signalling cross-talk between
L-selectin and Siglec-5 resulting in, respectively, Src and PLC activation,
leading to rises in [Ca2+]i. Changes in the concentration and the carbohydrate
structure of AGP may thus represent an important factor in inflammation and
with possible implications in atherosclerosis.

Tu-P10:468 RELATIONSHIP OF SERUM
GAMMA-GLUTAMYLTRANSFERASE AND
ADIPOSITY MEASURES WITH C-REACTIVE
PROTEIN IN SEVERE OBESE WOMEN

M. Georgiev, D. Micic, M. Sumarac-Dumanovic, D. Stamenkovic-Pejkovic,
A. Kendereski, S. Zoric, G. Cvijovic, K. Cubrilo. Insitute of Endocrinology,
Diabetes and Diseases of Metabolism, Belgrade, Serbia - Montenegro

Objectives: Recent epidemiological studies have suggested serum gamma
glutamyltransferase (GGT) within its normal range might be an early marker
of oxidative stress. Oxidative stress appears to be a key component of many
reactions associated with chronic inflammation. Obesity may be a low-grade
systemic inflammatory disease. The aim of the study was to investigate asso-
ciation between serum GGT and concentrations of serum C-reactive protein
(CRP) in severe obese women and to correlate these parameters with adiposity
measures in these women.

Methods: We investigated 31 obese women (mean age 34.60 ± 1.40 yrs;
mean BMI 36.10±0.96 kg/m2; mean waist 106.33±2.34 cm). CRP (5.06 ±
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0.75 mg/L) and serum GGT (24.58 ± 4.32/L), fasting glucose (5.27 ± 0.11
mmol/L), fasting insulin (17.89 ± 1.40 mU/L) were measured in all women.

Results: There was no correlation between GGT and BMI, waist, fasting
glucose, fasting insulin. Also, there was no correlation between CRP and
fasting glucose, neither between CRP and fasting insulin, BMI, waist circum-
ference, but there was significant correlation between CRP and GGT (r=0.735,
p < 0.001).

Conclusions: Our data confirmed significant correlation between GGT and
CRP in obese women.
Funding: The strong association of serum GGT and CRP in obese women
suggests their possible relationship and further studies are necessary to
elucidate the association between oxidative stress and inflammation in obesity.

Tu-P10:469 INFLAMMATION, CHLAMYDIA PNEUMONIAE
SEROPOSITIVITY IN PATIENTS UNDERGOING
CORONARY ANGIOPLASTY WITH AND WITHOUT
STENT IMPLANTATION

D. Drobniak-Heldak1 , W. Kolasinska-Kloch1 , R. Rajtar1 , M. Kloch2,
B. Kiec-Wilk2, A. Zdzienicka 2, A. Dembinska-Kiec2 . 12nd Department of
Cardiology, Medical College of Jagiellonian University, Cracow, Poland;
2Department of Clinical Biochemistry, Medical College of Jagiellonian
University, Cracow, Poland

Objectives: The inflammation and Chlamydia pneumoniae (Ch.p.) infection
play an important role in atherogenesis.

Methods: The study included 40 men, 37-53yrs, with stable CAD con-
firmed by coronary angiography, without past myocardial infarct and tradi-
tional risk factors. The level of leukocytes, hsCRP, IL6, TNFalfa, vWF and
Thrombomodulin were analyzed in serum 6 months after PTCA.

Results: Coronary stenosis (>70%): of one artery was in 24 patients
(60%); of two arteries in 10 patients (25%); of three arteries in 6 patients
(15%). PTCA with a stent was in 25 patients and without the stent in 15 pa-
tients. Seropositivity for Ch.p. IgG and IgA antibodies was found respectively
in 62,5% and 32,5% patients. The level of IgG anti-Ch.p. were significantly
higher in patients with two arteries than with stenosis of one artery as
well as with three than two. Significantly higher levels of leucocytes were
observed in patients with (Canadian Cardiovascular Society) CCS II in com-
parison to CCS I (7,43±1,13x10x3 vs. 6,55±1,45x10x3; p<0,05).The mean
concentration of IL-6 (2,02±1,15 vs. 1,23±0,60pg/ml;p<0,05) and hsCRP
(3,12±2,38 vs. 2,07±2,18ng/ml;p<0,05) were significantly higher in group
with stent as compared without stent. In contrast, the mean concentrations of
TM (30,89±7,74 vs.34,61±8,57ng/ml; p<0,05) and vWF (105,80±31,16 vs.
134,59±40,42%; p<0,05) were significantly lower in group with stent.

Conclusions: In patients with stent, CCSII and with stenosis of two or
three artery were significantly elevated levels of inflamatory markers as well
as antibodies against Chlamydia pneumoniae.
Funding: Grant - KBN 501/NKL/19/L.

Tu-P10:470 MARKERS OF INFLAMMATION IN ACUTE
CORONARY SYNDROMES. CRP AS PROGNOSTIC
FACTOR IN SHORT AND LONG TERM PROGNOSIS

I. Burazor1, M. Burazor1, S. Ciric- Zdravkovc1, S. Nagorni1,
E. Dimitrijevic1 , J. Dordjevic1 , Z. Burazor2, N. Burazor1, M. Zivkovic1 .
1Cardiology, Clinical Center, Nis, Serbia - Montenegro; 2Endocrinology,
Clinical Center, Nis, Serbia - Montenegro

Inflammation might represent an important feature in the pathogenesis of
atherosclerosis.

To assess the relation of inflammatory markers (CRP, albumin, fibrinogen,
leucocytes) and acute coronary syndromes, we studied 90 patients with UA,
non q wave MI and q MI on admission to Coronary Care Unit during 2001. We
wanted to determine whether CRP can be considered as a prognostic factors in
the short and long-term prognosis (after three years). Traditional risk factors
were marked. We investigate correlation with stabile angina (50) and blood
givers (50). Blood were sampled on admission for analyses markers and after
30 days.

CRP, fibrinogen and leucocytes count increased, while albumin decreased
in ACS. These changes in concentration were significantly different compared
to patients with stable angina (p<0.001) and compared to healthy volunteers
(p<0.001). The concentrations depended on severity of the process and were
higher in q MI then in UA (p<0.001). CRP is higher in patients with
hypercholesterolemia (p=0.05). After 30 days values were in normal range
(p<0.001). Patients who develop new event had statistically higher values of

examined markers. In the following up it was significantly higher in patients
that developed new event (MI or death).

Inflammation is involved in atherosclerosis and ACS. Fibrinogen, leuco-
cytes count and CRP are involved in vulnerable plaque rupture. CRP may
be use for short and long term prognosis. In a future it can be used together
with lipids to determine risk stratification in patients with acute coronary
syndromes.

Tu-P10:471 NFKB-INDUCED GENE EXPRESSION IN VEIN
GRAFT INTIMAL HYPERPLASIA

J. Finch1, S. Gregan2, B. Foxwell2 , D. Haskard1, C. Monaco2, P. Hornick1.
1National Heart and Lung Institute, Imperial College London, London,
United Kingdom; 2Kennedy Institute of Rheumatology, Imperial College
London, London, United Kingdom

Objectives: No successful preventative therapy exists for accelerated intimal
hyperplasia (AIH), the leading cause of long-term vein graft failure. We aimed
to investigate signaling pathways leading to activation of nuclear factor k B
(NFkB) to aid us in the development of novel molecular therapies.

Methods: Vein graft AIH was generated by jugular vein to carotid artery
interposition model. Explanted grafts were obtained at intervals up to 48 days.
Analysis of NFkB activation was carried out by confocal analysis with anti p65
antibody. Smooth muscle cells (SMC) were isolated from diseased and control
veins, infected with adenoviruses expressing wild-type or dominant negative
(dn) IKK1 and 2 and cultured in the presence or absence of IL-1, LPS and
PolyI:C). Changes in expression of pro-inflammatory cytokines (IL-6, IL-8)
and matrix metalloproteinases (MMPs) at the mRNA level were assessed with
Q- PCR.

Results: Immunoconfocal analysis confirmed NFkB nuclear translocation
in explanted vein grafts. IL-1 and LPS induced significant upregulation of
IL-6 and 8, TF and MMP-3 gene expression, whilst PolyI:C upregulated only
IL-6 and MMP-3. Overexpression of dn IKK-1 and IKK-2 inhibited IL-6, IL-8
and MMP-3 expression by up to 70%.

Conclusions: Activation of the NFkB pathway as assessed by p65 nuclear
translocation was observed in the explanted grafts. In vitro adenovirus medi-
ated inhibition of NFkB in porcine SMCs downregulated gene expression of a
number of key mediators of AIH development suggesting potential therapeutic
options for AIH prevention in vivo.
Funding: British Heart Foundation and Garfield Weston Trust.

Tu-P10:472 THE INFLAMMATION BIOMARKERS CORRELATE
WITH INTIMA-MEDIA THICKNESS IN
DYSLIPEMIC CHILDREN

P. Giachino1, P. Saracco1, S. Martino1, V.G. Naretto1, N. Crescenzio1 ,
E. Rolfo2, O. Guardamagna1 . 1Dipartimento di Pediatria, Università di
Torino, Torino, Italy; 2Dipartimento di Emergenza, Ospedale Molinette,
Torino, Italy

Objective: The adhesion molecules (CAM) play a critical role in the migration
of leucocytes and adhesion of platelets to activated endothelium.Evidences
support a correlation between CAM and serum lipid levels but few studies
have been performed in paediatrics.Aim of this study was to analyze these
molecules in a paediatric dyslipemic cohort lacking additional risk factors.

Methods: 74 children (9.6yrs±4.1) affected by primary dyslipidemia
and a matched control group (C) of 20 children underwent plasma sP-
Selectin and sICAM-1 detection, measured by Parameter Immunoassay
(RD System,MN,USA).Aorta and carotid intima-media thickness were mea-
sured by an ultrasonographic B-mode high resolution system (ALT Apogee
800plus,USA).Multiple logistic regression models analysis was performed by
SPSS software and a p value<0.01 was considered statistically significant.

Results: Mean TC levels (mg%±sd) resulted 238±55.4 in patients and
174±25.9 in C; LDL-C mean concentrations (mg%±sd) resulted 163.2±53.3
vs 98.8±12.0 in patients vs C.Increased mean levels of sP-Selectin (ng/ml)
were observed in patients compared to C (127.7±56.5 vs 16.5±3.8)
(p<0.0001); also mean sICAM-1 value resulted higher in patients (ng/ml±sd
306.7±103.02) compared to normal (211 ng/ml).A significant positive corre-
lation was found between sP-Selectin and carotid wall thickness (r = 2,59, p =
0,013).

Conclusions: The present study shows that in dyslipidemic patients adhe-
sion molecules can be markers of disease since childhood.Prospective studies
are recommended to further evaluate their role in the diagnosis, treatment and
follow up.This work was supported by MIUR 60% grants.
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Tu-P10:473 THE ASSOCIATION BETWEEN SERUM GAMMA
GLUTAMYL TRANSFERASE, C-REACTIVE
PROTEIN AND LOW DENSITY LIPOPROTEIN IN
SIGNIFICANT CORONARY ARTERY DISEASE

S. Demirtas, T. Ulus, A. Yildirir, O. Demir, A. Temiz, S. Balta, G. Kaynar,
M.A. Kucuk, M. Bilgi, H. Muderrisoglu. Baskent University Department of
Cardiology, Ankara, Turkey

Objective: The relationships between C-reactive protein (CRP), low density
lipoprotein (LDL) and coronary artery disease (CAD) are well documented,
but the role of gamma glutamyl transferase (GGT) is less clear. In this study,
we aimed to evaluate the association between serum GGT, CRP and LDL
levels in patients with significant CAD.

Methods: We evaluated baseline serum GGT, CRP and LDL levels of 501
patients with significant CAD who underwent coronary revascularization. All
patients were free of systemic or hepatobiliary disease and had GGT within
normal limits.

Results: The mean age of the study group was 60.61 ± 10.27 years (357
male, 144 female). The type of revascularization was stent implantation in 255
patients and bypass surgery in 246 patients. In the study group GGT levels
were significantly correlated with both CRP (r=0.252, p=0.000) and LDL
levels (r=0.128, p=0.004). When the patients were subdivided in two groups
based on age, similar correlations were also observed in patients younger
than 60 years (r=0.262, p=0.000 and r=0.137, p=0.035, respectively). For
elderly patients, GGT levels were significantly correlated with CRP (r=0.252,
p=0.000), but not with LDL (r=0.105, p=0.091). In males, GGT levels were
significantly correlated with both CRP (r=0.287, p=0.000) and LDL (r=0.159,
p=0.003). However, for females GGT levels were significantly correlated with
CRP (r=0.249, p=0.003), but not with LDL (r=0.099, p=0.237).

Conclusions: In patients with significant CAD, GGT levels were sig-
nificantly associated with CRP independent of age and sex. However, the
association between GGT and LDL was weaker.

Tu-P10:474 IMMUNOLOGICAL AND STRUCTURAL MARKERS
OF ATHEROSCLEROSIS IN PATIENTS WITH
DISTURBANCES OF CARBOHYDRATE
METABOLISM

L.A. Chugunova, M.V. Shestakova, N.A. Galitsina, O.Y. Sukhareva. National
Research Center for Endocrinology, Moscow, Russia

Objective: To compare structural (IMT) and immunological (hs-CRP,
VCAM1 and ICAM1) atherosclerosis markers in IGT and DM2 at different
stages of complications.

Methods: We examined patients with IGT (n=14, age 54.6±13.8; group
1), DM 2 without macrovascular complications (n=12, age 52.8±15.6; group
2), DM 2 with macrovascular complications (n=32, age 58.2±10.7; group 3)
and control (n=10, matched by age, without CVD and with normal glucose
metabolism).

VCAM1 and ICAM1 concentrations were measured by ELISA; hs-CRP
was detected by immune-enzyme method; IMT was measured by the ultra-
sound in the B-mode (Sonos 5500).

Results: Patients of groups 1 and 2 had almost identical IMT
(0.79±0.04mm and 0.81±0.1mm, p>0.05) but were significantly different
from the control group (0.59±0.23mm, p<0.05) and group 3 (1.02±0.09mm,
p<0.05).

Hs-CRP level in groups 1 and 2 was not different (2.22±1.8 and
2.59±1.6mg/L, p>0.05), but was lower than in group 3 (4.19±2.3mg/L,
p< 0.05).

There was no significant difference in the level of ICAM1 in the groups
1 and 2 (318.6±70.2 and 283±59.1ng/mL, p>0.05); but it was significantly
higher (446.41±160ng/mL, p<0.05) in group 3. Concentrations of VCAM1 in
groups 1 and 2 were not different (719.7±122 and 717±127ng/mL, p>0.05)
but lower than in group 3 (1007±245ng/mL, p<0.05).

Conclusion: Complex estimation of structural index of the vessel wall con-
dition (IMT) and immuno-inflammatory markers (hs-CRP, ICAM1, VCAM1)
can be used to evaluate the severity of the atherosclerotic process at the
different stages of impaired glucose metabolism; they can be considered as
predictors of macrovascular complications in DM 2.

Tu-P10:475 INTERLEUKIN-6 PROMOTER POLYMORPHISMS
INFLUENCE THE INTER-INDIVIDUAL
MACROPHAGE INFLAMMATORY RESPONSE

L. Beeton1, H. Khwaja2, K. Bodman-Smith1, G. Ferns1, F. Green1.
1University of Surrey, Guildford, United Kingdom; 2University of Oxford,
Oxford, United Kingdom

Objective: We are investigating the impact of IL6 promoter polymorphisms
on IL6 expression in cell types relevant to atherosclerosis and have shown
previously that the IL6 promoter GG9/11G haplotype is associated with higher
IL6 transcriptional induction in ECV304 cells.

Methods and Results: 1. IL6 promoter constructs were transfected
into the human microvascular endothelial cell line (HMEC-1). GG9/11G
and GC10/10G constructs showed the highest transcriptional induction
by interleukin-1beta (IL1beta) and AG8/12C and AG8/12G, the lowest
(p<0.001). 2. Quantitative RT-PCR (QPCR) of the IL6 mRNA from 60
carotid plaques removed at endarterectomy showed that the GG9/11G hap-
lotype was the only IL6 haplotype associated with higher IL6 mRNA in the
plaque (p=0.005). 3. Blood monocytes from healthy volunteers of known
genotype were differentiated to macrophages and cultured in the presence
of IL1beta, lipopolysaccharide (LPS) or interferon gamma (IFNgamma), to
induce IL6 mRNA. QPCR showed that IL1beta induction of IL6 mRNA in
macrophages from an individual with one copy of the GG9/11G haplotype was
21±5 (mean±SEM) compared with values of 1.4±0.8 (p<0.001) and 2.5±0.1
(p<0.001) in two other individuals, both without the GG9/11G haplotype.
A similar trend was seen for other inflammatory stimuli LPS (p<0.05) and
IFNgamma (p<0.001).

Conclusions: The IL6 GG9/11G promoter haplotype is consistently associ-
ated with a higher response to an inflammatory stimulus than other haplotypes
both in vitro and ex vivo. These results may help to define the gene envi-
ronment interactions underlying inter-individual differences in inflammatory
response.

Tu-P10:476 SERUM HIGH SENSITIVE C REACTIVE PROTEIN
IN HYPERALPHALIPOPROTEINEMIC

S. De Barros-Mazon, M.L.Y. Cruz, L.N. Castilho, E.C. De Faria. State
University of Campinas, São Paulo, Brazil

Objective: High concentrations of serum C Reactive Protein (CRP) are
positively associated with cardiovascular atherosclerotic disease. This work
aimed at determining serum concentrations of high sensitive-CRP (CRP-HS)
in individuals presenting high HDL-cholesterol, a negative risk factor for
atherosclerosis.

Methods: Seventy individuals with HDL-cholesterol levels between 40 and
64 mg/dL and 155 hyperalphalipoproteinemic individuals (HALP) with HDL-
cholesterol equal or above 68 mg/dL (the ninetieth percentile in a previously
studied population sample with 1700 volunteers) were selected. Immunotur-
bidimetric assay with the Tina-quant CRP (Latex) HS-Roche reagent was
utilized in the Hitachi 919-Roche automated system. HDL-cholesterol and
LDL-cholesterol were analyzed by direct colorimetric-enzimatic methods.
Group comparisons and correlations were performed.

Results: HALP presented higher ages, lipids and lipoproteins concentra-
tions. About 1/4 of HALP showed CRP-HS levels above 0.5 mg/dL (upper
cutoff limit). A higher average CRP-HS concentration was seen in HALP.
CRP-HS did not differ between the sexes. No correlation was observed
between CRP-HS and HDL-cholesterol in both sexes or between CRP-HS and
age (total group).

Conclusions: These results suggest a regulation of CRP concentration that
is independent of sex, age and HDL-cholesterol concentrations. Studies are
been presently developed to better understand this regulation, especially in
HALP individuals.
Funding: CAPES, ROCHE

Tu-P10:477 VASCULAR CHIMERISM OF HUMAN CARDIAC
ALLOGRAFT IS THE RESULT OF INFLAMMATORY
RESPONSE

P. Religa1,2 , M. Grudzinska1, N. Wolmer1, K. Bojakowski2 , J. Nozynski3,
M. Zakliczynski3 , M. Zembala3, Z. Gaciong2, C. Soderberg-Naucler1 .
1Karolinska Institutet, Stockholm, Sweden; 2Warsaw Medical University,
Warsaw, Poland; 3Siesian Center of Heart Diseases, Zabrze, Poland

Aims: Transplant arteriosclerosis is the leading obstacle to long-term graft
survival after organ transplantation. Both smooth muscle cells (SMC) and
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endothelial cells can origin from the graft recipient. The purpose of this study
was clinical importance of accumulation of vascular progenitors in human
cardiac allografts.

Methods: 124 archived samples of cardiac allograft from 26 patients
mismatched in sex with donors were used. The specific selection of samples
let us to use the Y chromosome to distinguish the origin of cells. The
samples were analyzed by immunohistochemistry with respect to cells present
in the sections, such as: SMCs, endothelium, leukocytes and immunoglobu-
lins (SMalfa-actin, SM myosin, von Willebrand factor, CD45, CD14, CD4,
CD8, IgG, IgM). The cells positive for SMalfa-actin were isolated by laser
microdissection and studied by RT PCR for the presence of the Y chromo-
some. Accumulation of host derived SMCs was used for logistic regression
analysis.

Results: Progression of transplant vasculopathy was related to the decrease
in numbers of arterioles, changes in structures of vessel walls, accumulation
of leukocytes and immunoglobulins in the cardiac allografts. The number of
host derived SMCs in arterioles was increased and correlated with the scored
level of transplant vasculopathy.

Conclusions: The number of host derived SMCs in human cardiac allo-
graft expressed stage of transplant vasculopathy. The allogenic response by
leukocytes and immunoglobulins was involved in recoil of host-derived SMCs
in the intimal lesion.

Tu-P10:478 ACUTE ELEVATION OF INTERLEUKIN6 WITH
REDUCTION OF LIPOPROTEIN(A) PREDICTS
RESTENOSIS OF ANGIOPLASTY

A. Fujino1, T. Watanabe1, K. Taira1, K. Ashikawa1, Y. Maruyama2.
1Yonezawacity Hospital, Yonezawa, Japan; 2Fukushima Medical University,
Fukushima, Japan

Objectives: To examine a relationship between elevation of serum inter-
leukin6(IL6) and reduction pf lipoprotein(a)(Lp(a)) and to examine this
relation with restenosis in patients with acute myocardial infarcction(AMI)
performed successful primary percutaneous coronary angioplasty(PTCA) and
bare metal stenting.

Methods: We examined serial change of serum IL6 and Lp(a) in patients
with AMI from January 2003 to August 2004 in 36 cases among conse-
quent 69 AMI. The objects were 27 male and 9 female and mean age was
67.5±10.1 years old. Restenosis is defined as 50% or more stenosis evaluated
by QCA-CMS at follow-up angiograms.

Results: 12 cases showed restenosis(Group R) and 24 cases showed no
rentenosis(GroupS). In group R IL6 on admission was 26.5± 32.9pg/ml
and was on the third day 167.2±7.12pg/ml (mean±SD) In group S IL6 on
admission was 15.3±13.8 and was on the third day 30.9±26.2. IL6 on the
third day was significantly higher in group R) p<0.0001 Wilcoxon test) In
group R Lp(a) was 30.9±17.3 (mg/dl) (mean±SD) on admission and was
25.6±15.9 on the third day. In group S Lp(a) was 26.8±19.5 on admission
and was 35.4±20.9 on the third day. Lp(a) was sifnificantly lower in group R
on the third day (p<0.001 Wilcoxon test).

Conclusions: On admission and on the third day measurement of serum
IL6 and Lp(a) would predict restenosis in patients with AMI performeg
successful primary PTCA and bare metal stenting.
Fundings: We have no funds.

Tu-P10:479 INFLAMMATORY MARKERS, HEAT SHOCK
PROTEIN 60 AND CHLAMYDIA PNEUMONIAE
INFECTION IN PATIENTS WITH STABLE
CORONARY ARTERY DISEASE TREATED WITH
PTCA

R. Rajtar1, W. Kolasinska-Kloch1 , M. Kloch1, B. Kiec-Wilk2 , L. Partyka2,
A. Zdziennicka2 , A. Dembinksa-Kiec2 . 12nd Department of Cardiology,
Medical College of Jagiellonian University, Cracow, Poland; 2Department of
Clinical Biochemistry, Medical College of Jagiellonian University, Cracow,
Poland

Objectives: Anti-heat shock protein 60 antibodies (anti-HSP60 antibody) are
present in most patients with atherosclerosis.

Methods: 70 men aged 37-53 years: 40 men, with stable CAD confirmed
by coronary angiography and 30 healthy men, non-smokers, with normal
lipid levels, blood pressure and body mass. Subjects with active inflammatory
process, hypertension, diabetes mellitus, autoimmunological states and neo-
plasms were excluded. Levels of IgG and IgA anti Ch.p. antibodies, levels of
hsCRP, fibrinogen, leucocytes and anti-HSP60 antibodies were measured.

Results: 1. Significantly higher levels of fibrinogen (CAD - mean±SD:
4,1±1,01 vs healthy subjects - mean±SD: 2,6±0,56; p<0,05), hs-CRP (CAD
- mean±SD: 2,18±2,2 vs healthy subjects - mean±SD: 1,45±1,4; p<0,05),
anti-HSP60 antibodies (CAD - mean±SD: 20,61±15,3 vs healthy subjects -
mean±SD: 9,23± 28,3; p<0,05) and leucocytes CAD - mean±SD: 5,24±1,56
vs healthy subjects - mean±SD: 4,02±0,38; p<0,05) were confirmed in pa-
tients with CAD in comparison with healthy subjects.

2. There was a positive correlation between hsCRP, fibrinogen, leucocytes
and anti-HSP60 antibodies.

3. More frequent presence of persistent and past Ch.p. infection in patients
with CAD was not proved and no correlation between past Ch.p. infection and
hsCRP and anti-HSP60 antibodies in patients with CAD was observed.

Conclusions: 1. Concentrations of the inflammatory markers are significant
in patients with CAD as compared with healthy subjects.

2. The role of Chlamydia pneumoniae infection in the pathogenesis of
atherosclerosis needs further clarification.
Funding: The grant of KBN 501/NKL/19/L.

Tu-P10:480 ENDOGENOUS SEX HORMONES LEVELS AND
C-REACTIVE PROTEIN IN MIDDLE-AGED MEN

H.R. Nakhai Pour, D.E. Grobbe, M. Muller, Y.T. Van Der Schouw. Julius
Center for Health Sciences and Primary Care, University Medical Center
Utrecht, Utrecht, The Netherlands

Male gender is considered an independent risk factor for cardiovascular
disease and aging in men more frequently is associated with the state of
endogenous androgen deficiency and increased risk for ischemic heart disease
and cerebrovascular disease. C-reactive protein (CRP), a sensitive marker of
chronic low grade inflammation has emerged as an important independent
predictor of future coronary heart disease (CHD) in healthy individuals. It
has been widely demonstrated that hormone replacement therapy in post-
menopausal women increases plasma concentrations of CRP. In men, the
association of CRP levels with endogenous sex hormones levels has not been
fully acknowledged and the scarce studies have yielded contradictory results.

Objective: To investigate the relation of endogenous sex hormone levels
with CRP.

Design: Cross-sectional
Methods: CRP was measured using a Behring Nefelometer method. en-

dogenous androgen levels were measured using radioimmunoassay method.
Adjusted for age, SHBG, BMI, diabetes mellitus, hypertension, visceral fat
and smoking, linear regression analysis was used to assess the relationship of
CRP as the dependent variable with serum endogenous sex hormones levels.

Results: CRP levels were related to endogenous estradiol (total and
bioavailabel) even after adjustment for cardiovascular risk factors, the mean
CRP was 0.01 (95% CI 0.00; 0.01), 0.01 (95% CI 0.00; 0.02), respectively.
The P-value for trend was 0.05 and 0.04, respectively.

Conclusion: CRP levels are only related to endogenous estradiol levels in
middle-aged men.

Tu-P10:481 RELATIONSHIP OF DIETARY INTAKE OF FATTY
ACIDS TO PLASMA C-REACTIVE PROTEIN IN
JAPANESE

S. Yoneyama1, K. Miura1, S. Sasaki2, K. Yoshita2, Y. Morikawa1,
Y. Soyama1, M. Ishizaki1 , T. Kido3, Y. Naruse4, H. Nakagawa1. 1Kanazawa
Medical University, Ishikawa, Japan; 2National Institute of Health and
Nutrition, Tokyo, Japan; 3Kanazawa University, Ishikawa, Japan; 4Toyama
University, Toyama, Japan

Objective: To investigate the relationship of dietary intake of various fatty
acids to plasma C-reactive protein (CRP) in Japanese adult men and women,
whose diet is rich in fish and long-chain n-3 fatty acids.

Methods: We conducted a cross-sectional study in 1,556 men and 1,461
women, aged 35-60 years, in a workplace in Japan, 2002-2003. Dietary
intake of 14 fatty acids (percent of total energy) was assessed by a validated
self-administered diet history questionnaire. Plasma high-sensitivity CRP
concentration was measured using latex-enhanced nephelometry. Participants
with a CRP > 10mg/L were excluded, and CRP value was log-transformed.

Results: Adjusted geometric means of plasma CRP were significantly
lower among those in the highest quintile of the following fatty acids com-
pared with the lowest quintile: oleic acid (p=0.007), linoleic acid (p=0.018),
palmitoleic acid (p=0.025), alpha-linolenic acid (p=0.037), and stearic acid
(p=0.049). In multiple regression analyses conducted in each tertile of long-
chain n-3 fatty acids (EPA+DHA) intake, plasma CRP was significantly and
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inversely related to the intakes of oleic acid (p=0.003), linoleic acid (p=0.005)
and alpha-linolenic acid (p=0.009) only in the middle tertile.

Conclusion: Higher intake of oleic acid, linoleic acid, and alpha-linolenic
acid would reduce plasma CRP level, especially when seafood-based n-3 fatty
acids intake is moderate.
Funding: This study was supported by the Japan Arteriosclerosis Prevention
Fund (JAPF) and by grant for promoted research from Kanazawa Medical
University (S2003-1).

Tu-P10:482 POSSIBLE MECHANISM UNDERLYING THE
ASSOCIATION BETWEEN C-REACTIVE PROTEIN
AND CARDIOVASCULAR RISK

M.D. Van Der Krabben1, D. Posthouwer2, H.A.M. Voorbij3 , D.E. Grobbee2,
J.C.M. Meijers4, J.G. Van Der Bom1. 1Leiden Unversity Medical Center,
Leiden, The Netherlands; 2Julius Center for Health Sciences and Primary
Care, Utrecht, The Netherlands; 3University Medical Center Utrecht,
Utrecht, The Netherlands; 4Academic Medical Center Amsterdam,
Amsterdam, The Netherlands

Objective: C-reactive Protein (CRP) levels in the range between 1 and 5
ug/mL independently predict the risk of future cardiovascular events. Some
have suggested that CRP plays a causal role, but others believe CRP merely to
be a risk marker. We hypothesized that subjects with high-normal CRP levels
react more intensely to mild stimuli of the acute-phase response. Therefore,
they react more intensely to coronary plaque rupture, increasing their risk
for thrombotic occlusion. We are currently performing a study to test this
hypothesis.

Methods: In a pilot-study among 39 subjects aged 73 (sd 5), CRP
was measured by nephelometry using an hs-CRP assay, before and after
vaccination.

Results: We found that vaccination induced a slight increase in CRP levels.
Of all 39 subjects 11 (28%) had a history of cardiovascular disease (CVD).
Medians of baseline CRP of subjects with and without history of CVD were
resp. 2.7 ug/mL (range 0.6-6.4) and 1.8 ug/mL (range 0.3-8.9). After vaccina-
tion the median of CRP increase on day 2 was 0.5 ug/mL. CRP highresponders
were those with an increase larger then 0.5 ug/mL on day 2 (range 0.1-0.4),
CRP lowresponders were those with an increase smaller then 0.5 ug/mL (range
0.5-29.7). Subjects with history of CVD had a more pronounced CRP increase
after vaccination than subjects without. CRP highresponders had more often a
history of CVD compared to lowresponders (resp. n = 8 (40%), n = 3 (16%),
p = 0.09). The prothrombin fragment 1+2 level on day 2 was higher among
CRP highresponders then lowresponders (resp. 1.47 nM (range 0.9-5.0), 1.11
nM (range 0.3-2.1), p = 0.15).

Conclusions: These findings suggest that a more pronounced response to
mild inflammatory stimuli may be one of the underlying mechanisms of the
association between CRP and cardiovascular risk, and coagulation activity
may be associated with an increased inflammatory reaction.
Funding: Dutch Heart Association

Tu-P10:483 ANALYSIS OF SERUM LEVEL OF CYTOKINES AND
ADHESION MOLECULES AS A NEW RISK
FACTORS IN ACUTE CORONARY SYNDROMES

A. Bossowska1, A. Bossowski2, B. Kiersnowska-Rogowska3 , B. Galar1.
1Department of Cardiology, Hospital Msw and A, Bialystok, Poland; 22nd
Dep. of Children’s Diseases, Medical University, Bialystok, Poland; 3Dep of
Hematology, Medical University, Bialystok, Poland

The targeting and recruitment of inflammatory cells to vascular endothelium
in ischaemic heart diseases mediated by adhesion molecules, selectins and
proinflammatory cytokines which are responsible for the modulation of im-
mune and inflammatory procceses as well as formation of an atherosclerotic
lesion.

The aim of this study was to estimate serum concentrations of soluble
intercellular adhesion molecule-1 (ICAM-1), vascular adhesion molecule-1
(VCAM-1), selectin E, selectin P, IL-12 and IL-18 in patients with acute
myocardial infarction (n=18, mean age 60 yrs), unstable angina pectoris
(n=31, mean age 62 yrs). The control group (n=20, mean age 60 yrs) consist
with twenty healthy patients without coronary risk factors and inflammatory
condition.

ELISA method was used to determine the concentration of adhesion
molecules and cytokines (R&D System). Acute inflammation parameters and
traditional risk factors were identify using standard methods. The serum levels
of sICAM-1, sVCAM-1, sP-selectin, IL-12 & IL-18 were markedly elevated in

patients with acute coronary syndromes compared to control group (p<0.001,
p<0.004 for sICAM-1, p<0.007, p<0.003 for sVCAM-1 p<0.005, p<0.001
for P-selectin; p<0.04, p<0.02 for IL-12 and p<0.001, p<0,003 for IL-18).
Serum levels of E-selectin in all groups was comparable. Furthermore, serum
concentrations of adhesion molecules and cytokines revealed statistically
significance correlation with serum level of acute inflammation parameters
and traditional coronary risk factors like BMI, systolic and diastolic blood
pressure and lipid concentrations.

We conclude that evaluation of adhesion molecules in patients with is-
chaemic heart diseases could be unspecific markers of activity of inflammatory
process in coronary vascular endothelium. Furthermore the assessment of IL-
18 could be prognostic for patients with high risk acute coronary syndromes
in progress.

Tu-P10:484 PRE-EXISTENCE
INFECTION,IMMUNOSUPPRESSIVE THERAPY
AND ACCELERATED GRAFT CORONARY
ATHEROSCLEROSIS

N.V. Sambiase, M.L. Higuchi, M.M. Reis, N. Stolf, S. Oliviera, J.L. Ramires.
Heart Institute University of Sao Paulo Medical School, Sao Paulo, Brazil

Accelerated graft coronary atherosclerosis (AGCA) is a major therapeutic
challenge, occurring frequently in heart-transplant recipients (HTR) in the first
years after surgery. Seropositivity for Chlamydophila pneumoniae (CP) has
been associated with poor HTR outcome and AGCA.Mycoplasma pneumo-
niae (MP) induces immunodepression, facilitates co-infection and has been
associated with coronary artery disease. Objective To investigate if MP and/or
CP are present in coronary arteries of immunosuppressed HTR and connected
with development of AGCA. Methods Epicardial coronary from 34 HTR
were grouped according to graft survival time G0≤ 3 days of transplant;
G1>3 and ≤160 days,G2 >160 days. Intimal (INT) and vessel areas (VA);
CP+cells/mm2; MP-DNA+ area in adventitial (ADV) and in INT, and ADV
inflammation (INFL) were obtained. Results CP and MP positivity occurred
in all cases mainly in ADV. CP and MP means were G1>G2 >G0 in both
layers. Concerning the 3 groups there was difference regarding CP (p<0.001)
but not MP. There was in GI not only a correlation between INT MP vs
INT area (r=0.83; p<0.001) and vs VA (r=0.65, p=0.02) but also with ADV
MP (r=0.61, p=0.03). In GII, these correlations were not found but the INFL
in ADV correlated positively with CP (r=0.57, p=0.02) and negatively with
INT-MP (r=-0.55,p=0.03).Conclusion Immunosuppression therapy seems to
favor CP but not MPproliferation, however the presence of MP was correlated
with intimal thickening and vessel dilatation. Then, new insights must be
considered as well as the hypothesis that infection plays a significant role in
atherosclerosis development.

Tu-P10:485 MICROPARTICLES FROM PLATELETS (PMP),
ENDOTHELIA (EMP), LEUKOCYTES (LMP), AND
RBC (RMP) EXHIBIT DISTINCT HEMOSTATIC
ACTIVITIES: NEW FINDINGS ON RMP

W. Jy, Y.S. Ahn, L.L. Horstman, J.J. Jimenez, E.R. Ahn, V. Fontana. Wallace
H Coulter Platelet Lab. University of Miami, Miami, USA

Objectives: Microparticles (MP) are emerging as promising biomarkers. They
possess procoagulant and proaggregatory activities. We studied these activities
of PMP, RMP, LMP and EMP.

Methods: PMP were prepared by stimulating PRP with ADP and collagen;
EMP by incubating endothelial cells with TNF-a; LMP by incubating U937
cells with LPS and RMP by incubating RBC with calcium ionophore or
sonication. MP were washed, then resuspended to equal concentration. The
MP were tested for (ia) tissue factor antigen (TFag) by flowcytometry, (ib) TF
activity by recalcified clotting time in presence of corn trypsin inhibitor, (ii)
platelet factor 3 (PF3) activity, (iii) vWF-dependent platelet aggregation by
flowcytometry.

Results: In normal plasma, the relative abundance of PMP, RMP, LMP,
and EMP was about 68%, 14%, 12%, and 6% of total MP, respectively. The
results showed: (i) LMP exhibited the highest TFag per MP followed by
EMP>PMP>RMP. However, PMP gave the shortest clotting time, followed
by RMP>EMP>LMP. (ii) PF3 activity was highest in PMP, followed by
RMP>EMP>LMP. (iii) EMP had the highest activity in promoting vWF-
dependent platelet aggregation, > PMP>RMP=LMP.

Conclusion: Overall, PMP and RMP play a stronger role in hemostasis,
as judged by their abundance and stronger procoagulant activities. Since EMP
and LMP expressed higher TFag, they may serve mainly to initiate coagu-
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lation. This is the first report to define procoagulant properties of RMP and
we suggest RMP as potential promising hemostatic agent to treat or prevent
bleeding. RMP as a new biomarker in hemostasis and thrombosis deserve
further investigation.

Tu-P10:486 MICROPARTICLES FROM RBC (RMP) EXHIBIT
HEMOSTATIC ACTIVITIES IN VITRO AND IN VIVO,
AND APPEAR TO PROTECT ITP PATIENTS FROM
THROMBOCYTOPENIC BLEEDING

Y.S. Ahn, W. Jy, L.L. Horstman, V. Fontana, J.J. Jimenez, E.R. Ahn. Wallace
H Coulter Platelet Lab. University of Miami, Miami, USA

Objectives: Cell-derived microparticles (C-MP) such as from platelets (PMP),
leukocytes (LMP), and endothelia (EMP) are emerging as important mediators
of thrombosis and inflammation. We investigated hemostatic function of RMP
in vitro and in vivo.

Methods: (1) RMP were generated by incubating washed RBC with
calcium ionophore or by ultrasonication. The RMP were counted by flow-
cytometry using mAb to glycophorin-A. Tissue factor (TF) on RMP was
measured by fluorescent anti-TF Ab in flowcytometry, and procoagulant
activity by effect on the recalcificaton time in the presence of corn trypsin
inhibitor. (2) Tail bleeding times were measured following infusion of RMP
into thrombocytopenic rats induced by cyclophosphamide. (3) C-MP were
compared between two groups of ITP patients: 4 pts without bleeding in spite
of thrombocytopenia and 26 with bleeding tendency.

Results: (1) From 2% to 35% of all RMP were positive for TF (n=20).
RMP reduced the recalcification time from 35 to 10.5 min, indicating TF
activity in RMP. (2) Injection of 1x10 8 RMP in rats with severe TP reduced
tail-clip bleeding time from 750 to 210 sec. (3) Two ITP groups (bleeder
vs. non-bleeder) were similar in PMP, LMP, EMP and platelet counts but
RMP was markedly higher in non-bleeder group, suggesting that RMP play a
hemostatic role.

Conclusions: We report RMP as procoagulant MP in vitro and in vivo.
RMP appears to protect ITP pts from thrombocytopenic bleeding. Since
RBC are the most abundant blood cells, RMP may play important roles in
hemostasis/thrombosis and RMP may be exploited as hemostatic agent to treat
or prevent bleeding conditions.

Tu-P10:487 FREE RADICALS DURING
HYPERTRIGLYCERIDEMIA TREATMENT BY N-3
FATTY ACIDS

M. Zeman1, P. Stopka2, M. Vecka1, A. Zak1. 11st Faculty of Medicine,
Charles University, Prague, Czech Republic; 2Institute of Inorganic
Chemistry, Academy of Sciences, Rez, Czech Republic

Objectives: Hyperlipidemia is connected with increased oxidative stress (OS),
characterized by imbalance between the formation of reactive oxygen and
nitrogen substances and their withdawing. Administration of easily oxidized
polyunsaturated fatty acids (PUFA) n-3 family, used for hypertriglyceridemia
(HTG) treatment, could lead to increased OS. Possibilities of direct mea-
surement of free radical concentrations are very limited; the only method,
which is able to detect directly the presence of unpaired electrons, is electron
spin/paramagnetic resonance (ESR, EPR).

Methods: Group of 12 patients (7M/5F) with HTG, mean age 52 years,
range 30-61, BMI 28,7 kg/m2, received 3.6 g PUFA n-3 in daily dose for
3 months. Changes in concentration of hydroxyl (HO) and nitroxide (NO)
radicals in serum were measured by the EPR method. Basal values were
compared with those of healthy persons (7 M/4 F), mean age 32 years, range
24-60, BMI 24,1 kg/m2.

Results: Treatment with PUFA n-3 led to significant decrease of TG
concentrations and mild increase in HDL-C, no significant changes were
observed in concentrations of apo A-I, apo B and LDL-C. Concentrations
of HO decreased by 38% and NO raised by 39%, differencs did not reach
statistical significance. Basal concentrations of HO and NO were significantly
higher (P < 0.001) in comparison with control group.

Conclusions: Treatment with PUFA n-3 in this pilot study did not lead
to significant changes in concentrations of HO and NO, which supports
suggestion, that oxidative stress was not worsened.
Funding: Supported by the research grant of Ministry of Health NR-8806-3

Tu-P10:488 EFFECT OF AGING ON ANTIOXIDANT
PROTECTION MARKERS AND OXIDATIVE
DAMAGE OF BIOMOLECULES

K. Volkovova, M. Staruchova, Z. Hudecova, M. Bacekova, C.S. Mislanova,
L. Wsolova, M. Dusinska. Slovak Medical University, Bratislava, Slovak
Republic

Objective: The aim of this study was to compare enzymatic and non-
enzymatic markers of antioxidative status and lipid peroxidation in elderly
and young people.

Methods: 291 subjects were recruited to participate, 151 young people
20-25 years old and 140 relatively healthy elderly people 65–70 years old.
We measured the total non-enzymatic antioxidant capacity of plasma (ferric
reducing ability or FRAP), malondialdehyde (MDA), reduced glutathione
(GSH) total cholesterol (CH) and triacylglycerols (TAG) in plasma, activity
of superoxide dismutase (SOD), glutathione S-transferase (GST) in isolated
erythrocytes.

Results: FRAP values were higher in elderly, than in young people
(p=0.000). Seniors had higher activity of SOD and GST than young people.
In spite of the seemingly better antioxidative status, old people had higher
concentrations of MDA (p=0.000), and lower GSH levels (p<0.001) than
young people. There was a positive correlation between MDA and TAG
concentrations (p=0.001) in the group of young people. MDA positively
correlated with both CH (p=0.002) and TAG (p=0.001) levels in the group of
elderly.

Conclusions: These results show that relatively healthy old people have
preserved both enzymatic and non-enzymatic antioxidant capacity in blood,
but have higher lipid peroxidation in plasma than young people. We propose
that this could partially be a consequence of significantly higher TAG and
CH levels in the group of elderly when compared to young people; and
partially due to overproduction of hydrogen peroxide, resulting from higher
SOD activity.
Funding: Supported by STA Agency project No APVT-21-013202.

Tu-P10:489 DISCORDANCE BETWEEN PHENOTYPIC AND
GENOTYPIC DETERMINATIONS OF HUMAN
PARAOXONASE-1 IN UREMIC AND KIDNEY
TRANSPLANTED PATIENTS

G. Paragh1, I. Seres1, M. Harangi1, Z. Pocsai2, H.Z. Mirdamadi1 ,
L. Asztalos3, L. Locsey4, L. Kardos2, E. Varga1, R. Adany2. 1First
Department of Medicine, University of Debrecen, Debrecen, Hungary;
2Department of Preventive Medicine, School of Public Health, University of
Debrecen, Debrecen, Hungary; 3First Department of Surgery, University of
Debrecen, Debrecen, Hungary; 4Eurocare 10 Akd, Debrecen, Hungary

Objective: Human serum paraoxonase-1 (PON1) is a high-density lipoprotein-
associated ester hydrolase, which can inhibit low-density lipoprotein oxidation
and has an antiatherogenic effect. PON1 activity variations have been mainly
attributed to the expression of the polymorphisms at position 192. PON1
activity found to be reduced in uremic and renal transplanted patients.

Methods: The present study investigated the distribution of PON1 activity,
phenotype and genotype in 117 patients with chronic renal failure, in 146
renal transplant recipients and in 1180 reference subjects characteristic for the
Hungarian population.

Results: PON1 and salt stimulated PON1 activity did not differ in uremic
and transplanted patients compared to the reference group. Arylesterase ac-
tivity was significantly lower in the uremic group compared to the reference
group (p<0.001). There were no significant differences between the patients
and the reference group in the frequencies of polymorphisms PON1-55 and
PON1-192. Unexpectedly high discordances between phenotype and genotype
assessments were observed in all studied groups (28.2% in the uremic, 20.55%
in the transplanted and 30.9% in the reference group).

Conclusions: The causes of reduced arylesterase activity in patients with
chronic renal failure should be further investigated. Both PON1 phenotype
and PON1-192 genotype determination may be necessary to evaluation PON1
status in Hungarian subjects.
Funding: ETT (503/2003), Hungary
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Tu-P10:490 EFFECTS OF HIGH CONCENTRATION OF
GLUCOSE, LOW DENSITY LIPOPROTEIN AND
ANGIOTENSIN MEDIUM ON NADPH OXIDASE 4
AND APOPTOSIS OF ENDOTHELIAL CELLS

S.L. Qu1,2, S. Wang1, F. Guo2, X.D. Yang2, J. Li1. 1Institute of Geriatric
Medicine of The Ministry of Public Health, Beijing, China; 2Department of
Medical School,Nanhua University,Hengyang, Hunan, China

Objectives: To investigate the mRNA expression of NADPH oxidase gene in
Human Umbilical Vein Endothelial Cells (HUVECs), ECV304, then to elu-
cidate the change of NOX4 mRNA expression, intracellular reactive oxygen
species (ROS) level, and apoptosis in HUVECs stimulated by high concen-
tration of glucose, low density lipoprotein(LDL) and angiotensin 2 (Ang2)
medium.

Methods: Morphology of HUVECs was observed by inverted microscope,
expression of factor 8 related antigen in HUVECs was investigated by
immunohistochemistry and immunofluorescence. PcDNA3.1-NOX1 plasmid,
U937 cell, HepG2 cell and PcDNA3.1-NOX4 plasmid were used as the
positive control of mRNA expression of NOX1, NOX2, NOX3 and NOX4 re-
spectively. NOX expression of HUVECs, ECV304 was measured by RT-PCR.
Intracellular ROS level, and apoptosis in HUVECs were detected by flow
cytometry and Hoechst33342 staining.

Results: The results showed that there was expression of factor 8related
antigen in HUVECs. NOX4 was highly expressed in HUVECs, while only
a weak band of NOX2 was detected in HUVECs. However, all members of
NOX were absent in ECV304. mRNA expression of NOX4, intracellular ROS
level, and apoptosis were all increased in HUVECs stimulation with high
glucose, LDL and Ang2 medium.

Conclusions: (1) NOX4 is the major NOX families in HUVECs.
(2)The mRNA expression of NOX4 increases significantly along with the

up-regulation of apoptosis, intracellular ROS level in HUVECs stimulated by
high glucose, LDL and Ang2 medium.
Funding: National Natural Science Foundation of China (30440065 and
30200103)

Tu-P10:491 THR40ALA AND ARG213GLY POLYMORPHISMS OF
EXTRACELLULAR SUPEROXIDE DISMUTASE
EC-SOD GENE IN THE CAUCASIAN POPULATION
FROM WESTERN ROMANIA

C. Samoila1, G. Otiman2, A. Carter3, S. Feuters3, A. Anghel1.
1Biochemistry Department, University of Medicine and Pharmacy, Timisoara,
Romania; 2Department of Ambulatory Medicine, University of Medicine And
Pharmacy, Timisoara, Romania; 3Department of Vascular Molecular
Medicine, Light Laboratories, University of Leeds, Leeds, United Kingdom

Extracellular superoxide dismutase plays an important role in cardiovascular
antioxidant mechanisms, protecting cells against oxidative stress, involved in
initiation and development of atherosclerosis.

In our study we focused on the Thr40Ala and Arg213Gly polymorphic
variants of extracellular superoxide dismutase gene. The two polymorphisms
were tested for associations with atherosclerosis and other related factors in
144 subjects having 1, 2, or 3 major coronary arteries with >50% obstruction,
and/or peripheral arteries lesions and/or at least one atheromatous carotid
stenosis (demonstrated by angiography and echography) and in 150 subjects
with normal arteries.

Genotype distributions of the two polymorphisms were found to be
in Hardy-Weinberg equilibrium. The Thr40Ala genotype frequencies were
not significantly different between patients: AA=72(50%), AG=52(36.1%),
GG=20(13.9%) and controls: AA=65(43.3%), AG=61(40.7%), GG=24(16%).
The Arg213Gly genotype frequencies were not significantly different be-
tween patients: CG=3(2.1%), CC=141(97.9%) and controls: CG =2(0.9%),
CC=148(99.1%). Significant positive interlocus linkage disequilibrium was
observed between the two polymorphisms D‘=100, p=0.0359.

This is the first study which has reported analysis of relationship between
the Thr40Ala genotype and atherosclerosis. There are certain limitations: the
control group was significantly younger than patient and they may develop
subsequently atheroma; there were also significantly more women in the
control group, a relatively small sample size. A larger study is required to
determine the relationship with atheroma.

Tu-P10:492 ANTI-OXIDATIVE EFFECT OF AZELNIDIPINE AS
EVALUATED BY ANALYTICAL CAPILLARY
ISOTACHOPHORESIS

K. Okamura, S. Miura, H. Tanigawa, Y. Uehara, B. Zhang, K. Saku. Fukuoka
University, Department of Cardiology, Fukuoka, Japan

Background: Since calcium channel blockers (CCBs) have anti-oxidative
effects, we analyzed superoxide dismutase (SOD) levels and the oxidation of
low-density lipoprotein cholesterol (LDL) by azelnidipine (AZ) by analytical
capillary isotachophoresis (cITP) and compared the results to those with
amlodipine (AM).

Methods: We analyzed whether AZ or AM suppressed the oxidation of
LDL by CuSO4 using cITP in an in vitro study. LDL was incubated with
CuSO4 or cultured with smooth muscle cells (SMC) in the presence or absence
of AZ or AM. In addition, we investigated 10 patients who initially started AZ
or who started AZ after changing from some other CCB. After 4 weeks, we
analyzed serum SOD and the degree of Ox-LDL using cITP.

Results: AZ suppressed the oxidation of LDL by CuSO4 or SMC. This
effect was stronger than that of AM and was clearly observed using cITP but
not agarose electrophoresis. Patients who received AM showed a significantly
decreased heart rate and increased HDL. Small VLDL, oxidized LDL and
slow-migrating LDL (native LDL) tended to be decreased, while there were
no significant differences in blood pressure or SOD.

Conclusion: AZ has a stronger protective effect against oxidation stress
than AM, including the oxidation of LDL. cITP was a suitable tool for
evaluating the degree of oxidation of LDL to analyze the effect of a CCB.

Tu-P10:493 CIRCULATING MONONUCLEAR SUPEROXIDE
PRODUCTION AND INFLAMMATORY MARKERS
FOR LONG-TERM PROGNOSIS IN PATIENTS WITH
CARDIAC SYNDROME X

H.B. Leu1,2, C.P. Lin1,3, T.C. Wu1,2, S.J. Lin1,2, J.W. Chen1,2 . 1National
Yang-Ming University School of Medicine, Cardiovascular Research Center
and Institute of Clinical Medicine, Taipei, Taiwan; 2Division of Cardiology,
Department of Medicine, Taipei Veterans General Hospital, Taipei, Taiwan;
3Department of Pathology, Taipei Veterans General Hospital, Taipei, Taiwan

Increased oxidative stress and vascular inflammation have been shown in
patients with cardiac syndrome X (CSX: angina, excise-induced ischemia, and
normal coronary angiogram). This study was conducted to access the impact of
basal superoxide generation by circulating mononucler cells (MNCs), a con-
tributor to intravascular oxidative stress, and serum inflammatory biomarkers,
including high-sensitivity C-reactive protein (hsCRP), homocysteine, soluble
intercellular adhesion molecular-1, soluble vascular adhesion molecular-1and
von Willebrand factor on the long-term prognosis of CSX. During a mean
follow-up of 31.5 ±14.2 months (maximun 5 years), a total of 12 events were
recorded in 92 consecutive CSX patients. There were no deaths or myocardial
infarctions, but 8 hospitalization for acute coronary syndrome, 3 for stroke
and 1 for congestive heart failure due to left ventricular systolic dysfunction.
Under univariate analysis, only basal superoxide generation by MNCs was
associated with the risk for cardiovascular events. Based on multivariate
analysis, basal superoxide generation by MNCs could still independently
predict future events (relative risk for the highest compared to the lowest
tertile, 3.87; 95% confidence interval, 1.4-10.54, p=0.008). These findings
demonstrate that the long-term prognosis is fair in patients with CSX. Basal
superoxide production by MNCs independently predict future cardiovascular
events, suggesting its potential role in measuring disease progression and risk
stratification in these patients.

Tu-P10:494 VITAMIN C ADMINISTRATION INCREASES
OXIDATIVE STRESS IN IRON SUPPLEMENTED
HEMODIALYSIS PATIENTS

D. Borrey1, A. Devriese2, E. Mahieu1, M. Langlois1. 1Dept. Clinical
Chemistry, Az St Jan, Bruges, Belgium; 2Nephology Unit, Az St Jan, Bruges,
Belgium

Objective: Vitamin C administration has been recommended as adjuvant
therapy in hemodialysis (HD) patients treated with erythropoietin (EPO) and
iron. We investigated the effect of oral vitamin C supplementation on lipid
oxidation in HD patients.

Methods: Oral vitamin C 500 mg/d was administered for 3 months in
132 HD patients treated with iron and EPO, and in a control group of 14
peritoneal dialysis (CAPD) patients. Serum analysis of ascorbic acid (AA),
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lipids, transferrin saturation (TSAT), ferritin, and C-reactive protein (hs-CRP)
was performed at baseline, after 3 months and, in HD patients, after 6 months.
Lipid oxidation was assessed by measuring plasma malondialdehyde (MDA)
concentration by HPLC.

Results: In HD patients, median serum AA increased from 0.22 to 0.63
mg/dl (P<0.001) while a 26% increase was observed in plasma MDA from
1.50 ± 0.36 (baseline) to 1.89 ± 0.50 μmol/l after 3 months (P<0.001). After
vitamin C supplements were stopped, AA and MDA returned to baseline
concentrations after 6 months. MDA after 3 months positively correlated
with ferritin (r=0.425, P<0.001), AA (r=0.307,P=0.003), and triglycerides
(r=0.199, P=0.043) but not with other lipids, TSAT, or hs-CRP. Significant
changes in MDA were not observed in the CAPD group.

Conclusions: Plasma MDA paradoxically increases by oral vitamin C
supplementation in iron- and EPO-treated HD patients. This observation can
be attributed to a pro-oxidant effect of vitamin C since AA releases Fe(II)
from ferritin, and Fe(II) can induce lipid oxidation. The safety of vitamin C
administration in iron-treated HD patients needs further study.

Tu-P10:495 SERUM LEVEL OF SOLUBLE RECEPTOR FOR
ADVANCED GLYCATION END PRODUCTS IS
ASSOCIATED WITH CIRCULATING ADVANCED
GLYCATION END PRODUCTS IN TYPE 2 DIABETES

K.C.B. Tan1, W.S. Chow1, S.W.M. Shiu1, R. Bucala2 , D.J. Betteridge3 .
1Department of Medicine, University of Hong Kong, Hong Kong; 2Yale
University School of Medicine, Yale, USA; 3Royal Free & University College
London Medical School, London, United Kingdom

Objective: Activation of the receptor for advanced glycation end products
(RAGE) has been implicated in atherosclerosis and inflammatory diseases.
Blockade of RAGE using a soluble form of the receptor (sRAGE) suppressed
vascular hyperpermeability and atherosclerosis in animal models. Since little
is known about the regulation of endogenous sRAGE levels, we determine
whether serum sRAGE is influenced by circulating advanced glycation end
products (AGEs) and chronic inflammation in type 2 diabetes (DM).

Methods: 323 DM subjects were recruited and divided into those with
proteinuria (P), microalbuminuria (MA) or normoalbuminuria (NA). Serum
sRAGE was assayed by an ELISA kit (R&D Systems); serum AGEs by com-
petitive ELISA using a polyclonal rabbit antisera raised against AGE-RNase;
and high sensitivity C-reactive protein (CRP) by immunoturbidimetric assay.

Results: Proteinuric subjects had the highest sRAGE level (P: 1251±701
pg/ml, MA: 1114±547; NA: 1013±418, ANOVA p=0.008). Serum AGEs and
CRP were also highest in P (p<0.001). Serum sRAGE correlated with AGEs
(r=0.28, p<0.001), log(plasma creatinine) (r=0.31, p<0.001), log(triglyceride)
(r=0.14, p=0.01) but not with CRP. On linear regression analysis, AGEs and
creatinine levels were the main determinants of sRAGE independent of age,
sex, body mass index, smoking, triglyceride and DM duration.

Conclusion: Serum sRAGE may be influenced by circulating AGEs levels
and renal function but not by the extent of inflammation in DM. Whether
AGEs can directly affect sRAGE production warrants further investigation.
Funding: Hong Kong Research Grants Council (HKU7350/02).

Tu-P10:497 OXIDATIVE MODIFIED FIBRINOGEN AS MARKER
OF OXIDATIVE STRESS IN MYOCARDIAL
INFARCTION

Y.I. Ragino, V.A. Baum, A.A. Gromov. Institute of Internal Medicine Sb
Rams, Novosibirsk, Russia

Oxidative stress is one of the main pathogenic compounds of coronary heart
disease (CHD) and myocardial infarction (MI). The aim of the study was to
investigate the relationships between oxidative modified fibrinogen, activity
of lipid peroxidation (LPO) process and disturbances of hemostasis system
in patients with MI and to evaluate the diagnostic significance of oxidized
fibrinogen detection. Thirty nine men with CHD and subacute MI (group-1)
and 42 men of a similar age group without CHD (group-2) were included into
the study. The simple method for evaluation of oxidative modified fibrinogen,
including fast isolation of fibrinogen from plasma and spectrophotometrical
detection of carbonyl groups content, was worked out (patent of Russia, 2005).
Parameters of LPO process in plasma and in low-density lipoproteins (LDL)
were determined as TBARS. The levels of LDL hydroperoxides were eval-
uated after lipid phase extraction from LDL with heptane-isopropanol (1:1).
The levels of plasma fibrinogen were similar in two groups. However, extent
of oxidative modified fibrinogen was significantly 4 times higher (p<0,001)
in men with subacute MI versus men without CHD. Positive independent

associations of higher oxidative modified fibrinogen with MI were revealed
(p<0,001). Parameters of LPO process in plasma, in LDL and the levels of
LDL hydroperoxides were significantly higher (1,4, 2,2 and 1,9 times, respec-
tively, p<0,001) in group-1 men versus control group. Men with MI had also
the increased activity of antithrombine III, thrombin inactivation index and
significantly decreased activity of XIIa-dependent fibrinolysis as compared
with group-2 men. Strong positive correlation between parameters of LPO
process in plasma and degree of oxidative modification of fibrinogen was
found (r=0,611, p<0,001). Obtained results indicate that oxidative modified
fibrinogen, equally with LPO level, is one of the new markers of oxidative
stress in CHD and MI.

Tu-P10:498 A PROPOSED NEW COMPREHENSIVE INDEX OF
OXIDATIVE STRESS: OXISCORE

F. Veglia1, G. Cighetti2 , L. Zingaro1, E. Tremoli3, V. Cavalca4 . 1Centro
Cardiologico Monzino, Milan, Italy; 2Dept of Medical Chem Biochem Univ
Milan, Milan, Italy; 3Dept of Pharm Sci Univ Milan, Milan, Italy; 4Inst of
Cardiology Univ Milan, Milan, Italy

Objective: Oxidative stress has been related both to the aging process and
to several pathologies, like cancer and cardiovascular disease. Up to now, no
ideal biomarker for oxidative stress is available. This study was performed
to identify a comprehensive index of oxidative status (OXISCORE) reflecting
both injuries and antioxidant defences in vivo.

Methods: We enrolled and stratified by age and gender, 87 healthy
subjects (59% males; age 24-77) and 20 CAD patients (65% males; age
47-81). Plasma free and total malondialdehyde (F- and T-MDA), glutathione
disulphide/reduced forms (GSSG/GSH) and urine isoprostane (iPF2alpha-III)
levels were measured as markers of oxidative damage, and computed in the
damage score (DS). Plasma glutathione, alpha- and gamma-tocopherol (TH)
levels, and individual antioxidant capacity (IAC), were measured as indexes of
antioxidant defence, and computed in the protection score (PS). OXISCORE
was computed by subtracting PS from DS.

Results: In healthy subjects, only MDA was associated with age; only
GSH, GSSG/GSH ratio and alpha-TH correlated with gender. OXISCORE,
was positively associated with both age (p=0.007) and male gender (p=0.01).
Interestingly, OXISCORE was significantly higher in CAD subjects even after
adjusting for age and gender (p=0.0001).

Conclusions: No single parameter fully reflects the redox status. By rep-
resenting both antioxidant and oxidative systems, the OXISCORE provides
a comprehensive index of oxidative stress related to age, gender and CAD
status.
Funding: Grant from Italian Ministry of Health

Tu-P10:499 CLINICAL IMPLICATION OF CIRCULATING
LYSOPHOSPHATIDYLCHOLINE IN TYPE 2
DIABETICS: ROLE OF SERUM HYDROLYTIC
ESTERASES

Y. Kumon1, S. Yamanaka1 , Y. Ikeda2, H. Takeuchi1, M. Inoue2, K. Arii2,
T. Suehiro2, K. Hashimoto2, T. Sugiura1. 1Dpt of Laboratory Medicine,
Kochi Medical School, Nankoku Kochi, Japan; 2Dpt of Endocrinology,
Metabolism and Nephrology, Kochi Medical School, Nankoku Kochi, Japan

Objective: Lysophosphatidylcholine (LPC), a major constituent of oxidized
low-density lipoprotein (oxLDL), is considered as an oxidative marker. How-
ever, clinical implication of LPC and oxLDL is not determined. The aim
of this study was to clarify the clinical significance of circulating LPC and
oxLDL, and their relationship to serum hydrolytic enzymes in diabetes.

Methods: Circulating LPC and oxLDL were measured in 147 patients with
type 2 diabetes. We also evaluated serum esterase levels of paraoxonase-1
(PON-1, paraoxonase and arylesterase activities), platelet-activating factor
acetylhydrase (PAF-AH), and secretary type phospholipase A2, all of which
theoretically generate LPC in the body.

Results: There was no significant correlation between plasma LPC
and oxLDL. Both LPC and oxLDL concentrations correlated with LDL-
cholesterol(C) concentration, arylesterase and PAF-AH activities, but not with
HbA1c level. LPC and arylesterase levels, but not oxLDL, were lower in
patients with vascular complications. Stepwise multiple regression analysis
revealed that LDL-C level accounted for most of the variations in oxLDL level,
and that development of vascular complications was a negative determinant
and arylesterase activity was a positive determinant of LPC level.

Conclusions: The clinical implication of circulating levels of LPC and
oxLDL were not identical, and LPC level was lower in type 2 diabetics
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with vascular complications. Arylesterase activity in the esterases mostly
accounted for the variations in LPC level and hence, the circulating level of
LPC indicated the ability of handling reactive oxygen species.

Tu-P10:500 DECREASED SERUM ANTIOXIDANT CAPACITY IN
PATIENTS WITH DIABETES AND
ATHEROSCLEROSIS CAN BE AMELIORATED
AFTER VITAMIN C AND E ADMINISTRATION

D. Hamidi Alamdari1 , K. Paletas 2, T.H. Pegiou1, M. Sarigianni2 ,
A. Tsapas2, H. Kostidou1, G. Koliakos1. 1Department of Biological
Chemistry Medical School Aristotle University, Thessaloniki, Greece;
2Laboratory for the Study of Metabolic Diseases B Medical Clinic Medical
School, Thessaloniki, Greece

Reactive oxygen species play an important role in the development of
atherosclerosis. In present study, a novel simple, rapid, and inexpensive
method for measuring the total antioxidant capacity (TAC) has been applied
to measure antioxidant capacity in diabetic patients with atherosclerosis as
compared to controls.

The TAC of serum is determined by decolourization of 3,3,5,5-Tetra-
methylbenzidine (TMB) cation exerted by the antioxidants of the sample.
TMB cation will be decolourized by reduction in a redox reaction. After a
period of time and adding HCl, the quantitative analysis of the TAC capacity
of the sample can be easily made by spectrophotometry at 450 nm (reference
wavelength 620 or 570 nm)

The serum samples were taken from 45 healthy individuals (mean age 39
SD 9 years) and 30 patients with diabetes and atherosclerosis (mean age 42 SD
10 years). The novel method was compared with two other antioxidant assays:
the ferric reducing ability of plasma assay (FRAP), the total peroxyl radical
trapping capability (TPRTC). The TAC of healthy group and diabetic patients
were 900-2000 μmol uric acid/l (mean 1210 SD 286) and 450-1700 μmol/litre
(mean 1010 SD 351), respectively. There was a significant linear correlation
among the novel method, the FRAP assay, and TPRTC assay. Vitamin C and
E administration (200 mg and 300mg respectively) significantly increased the
antioxidant capacity of the patients serum as measured by all there methods.

Tu-P10:501 HSCRP, ISCHEMIA MODIFIED ALBUMIN LEVELS
AND THE MODALITY OF SUPPLEMENTATION
WITH VITAMIN E AND C AS PREDICTORS OF
PLASMA OXIDATIVE STRESS REDUCTION

J. Hartwich1, J. Goralska1, D. Siedlecka1 , M. Dolecki2, W. Drozdz2,
A. Dembinska-Kiec1 . 1Dept Clin Biochem, Medical College, Jagiellonian
University, Cracow, Poland; 2Dept of Surgery, Medical College, Jagiellonian
University, Cracow, Poland

Objectives: Plasma hsCRP and ischemia modified albumin (IMA) were
introduced as informative cardiovascular risk markers. The aim of study
was to assess hsCRP, IMA levels and the modality of supplementation with
vitamin E and C as predictors of oxidative stress reduction. Patients and
methods: Combined supplementary vitamin E and vitamin C (2 x 100mg and
2 x 200mg daily, respectively) was administered to 108 men on an empty
stomach or during dinner, for 14 days in the cross-over study. We selected
control, healthy men (n=20), cardiovascular event-free obese subjects (n=38)
and peripheral vascular disease (PVD) patients after surgical revascularization
(n=44). Plasma hsCRP, IMA, parameters of oxidative stress and antioxidant
potency were assessed.

Results: Vitamin E and C absorption increased and plasma oxidative stress
parameters were markedly diminished by food intake. Vascular surgery for
PVD patients showed benefit in terms of blood rheology but did not reduce
the oxidative stress, markedly increased compared to control and obese group.
Antioxidant supplementation significantly reduced plasma oxidative stress
and improved plasma antioxidant potential, more efficiently in subjects in the
highest quartile of hsCRP and IMA levels, identified in PVD group compared
to control.

Conclusions: Food intake increased the bioavailability of antioxidant vi-
tamins and improved their free-radical-scavenging activity. Plasma hsCRP
and IMA testing may serve as potential marker of oxidative stress and may
be useful for selecting patients who are candidates for supplementation with
antioxidant vitamins.

Tu-P10:502 PROTECTION OF VASCULAR CELLS FROM
ENHANCED OXIDATIVE STRESS BY
PARAOXONASE-2

S. Horke1, P. Wilgenbus1, M. Krüger1, D. Strand2, U. Förstermann1.
1Department of Pharmacology, University of Mainz, Mainz, Germany;
2Internal Medicine I, University of Mainz, Mainz, Germany

Objective: Enhanced production of reactive oxygen species (ROS) partic-
ipates as a component of tissue injury in many human diseases including
atherogenesis. Therefore it is important to understand the systems producing
and those scavenging ROS in the vasculature. Here we analyzed the ROS-
reducing capability of paraoxonase-2 (PON2) in vascular endothelial cells,
smooth muscle cells and fibroblasts.

Methods: PON2 expression was analyzed by qRT-PCR and Western
blotting. ROS levels were determined in human umbilical vein endothelial
cell-derived EA.hy 926 cells stably overexpressing PON2, and in normal
EA.hy 926 cells following knockdown of endogenous PON2 by RNA in-
terference. Subcellular PON2 localization was determined by fluorescent
immunocytochemistry and cell fractionation. Endoplasmic reticulum (ER)
stress was caused by tunicamycin/thapsigargin treatment, followed by deter-
mination of ROS levels and cell viability.

Results: PON2 was found expressed in all three vascular cell types as
distinct glycosylated isoforms. PON2 overexpression reduced ROS levels
markedly, whereas its knockdown increased ROS. PON2 was localized to the
ER, the nuclear envelope and the nucleoplasm, which suggests that PON2
may protect e.g. the ER and the nucleus from oxidative stress. Although
overexpression of PON2 did not render the cells more tolerant to ER stress
conditions in terms of cellular viability, we saw a moderate reduction of
oxidative ER stress.

Conclusions: PON2 may represent an endogenous defense mechanism
against vascular oxidative stress and thus the development of atherosclerosis.
Funding: University of Mainz, Intramural Program.

Tu-P10:503 METALLOTHIONEIN SUPPRESSION OF NADPH
OXIDASE ACTIVATION IS INVOLVED IN THE
PREVENTION OF ANGIOTENSIN-INDUCED CELL
DEATH

L.U. Cai1,2,3, G. Zhou1, Y. James Kang1,3. 1Department of Medicine,
University of Louisville, Louisville, USA; 2Department of Radiation
Oncology, University of Louisville, Louisville, USA; 3Department of
Pharmacology and Toxicology, University of Louisville, Louisville, USA

Objective: Cardiac-specific metallothionein (MT)-overexpressing transgenic
(MT-TG) mice were highly resistant to diabetes-induced cardiac cell death,
leading to a prevention of the development of diabetic cardiomyopathy. To
investigate the mechanisms by which MT protects cardiac cell death from
diabetes, the present study was to test whether MT protects cardiomyocytes
from angiotensin II (AngII)-induced cell death.

Methods: Primary cultures of neonatal cardiomyocytes from MT-TG and
wild-type (WT) mice were exposed to 10 nM Ang II for 24 hr. Apoptotic cell
death was measured by DNA fragmentation ELISA assay. NADPH oxidase
(NOX) was measured by Western blotting.

Results: This treatment induced approximately 50% cell death in WT
cardiomyocytes, but not in MT-TG cardiomyocytes. Ang II-induced cell death
was completely attenuated by incubation with either peroxynitrite scavenger
(Urate), superoxide mimic (MnTMPyP) or NOX inhibitor (Apocynin) for 24
hr in the Ang II-treated WT cardiomyocytes. To test whether MT affects
NOX activation, we examined NOX isoform p47-phox protein expression and
found that treatment with Ang II for 12 hr significantly up-regulated p47-phox
protein expression in the membrane proteins of WT cardiomyocytes but not
MT-TG cardiomyocytes.

Conclusions: These results suggest that Ang II induces cardiomyocyte
apoptosis through activation of NOX and subsequently generation of superox-
ide and peroxynitrite. MT prevents Ang II-induced cardiac cell death mainly
through inhibition of NOX activation Funding: This work was supported, in
part, by grants from American Diabetes Association and Philip Morris USA,
Inc.

XIV International Symposium on Atherosclerosis, Rome, Italy, June 18–22, 2006



Tuesday, June 20, 2006: Poster Session
296 P10 Biomarkers for cardiovascular disease

Tu-P10:504 HUMAN PARAOXONASE-1 ACTIVITY AND
INTIMA-MEDIA THICKNESS IN SUBJECTS UNDER
55 YEARS OF AGE WITH CAROTID ARTERY
DISEASE

M. Harangi1, I. Seres1, M.T. Magyar2, I. Csípö3, E. Varga1, S. Sipka3,
L. Csiba2, D. Bereczki2 , G. Paragh1. 1First Department of Medicine,
University of Debrecen, Debrecen, Hungary; 2Department of Neurology,
University of Debrecen, Debrecen, Hungary; 3Third Department of Medicine,
University of Debrecen, Debrecen, Hungary

Objective: Human serum paraoxonase (PON1) protects lipoproteins against
oxidation by hydrolyzing lipid peroxides in oxidatively modified LDL, there-
fore may protect against atherosclerosis. PON1 activity and polymorphisms
have been inconsistently associated with carotid artery disease. The goal of
this study was to clarify the role of PON1, infammatory and immune markers
on carotid artery disease in subjects with early onset carotid atherosclerosis.

Methods: Sixty patients with carotid artery stenosis and occlusion and
thirty healthy controls were enrolled. PON1 activity was measured spectropho-
tometrically. PON1 phenotype was determined using dual substrate method.
Intima-media thickness (IMT) was measured by high-resolution ultrasound.
Anti-oxidized LDL (AoxLDL) and anti-endothelial cell antibodies (AECA)
were determined by ELISA.

Results: PON1 activity and PON1 phenotype distribution of patients and
controls did not differ significantly. There was no significant difference in
the levels of AoxLDL and AECA between patients and controls. We found a
negative correlation between PON1 activity and IMT, as well as between salt
stimulated PON1 activity and IMT. No significant association between PON1
phenotypes and IMT was found. Both PON1 activity and salt stimulated
PON1 activity negatively correlated with AoxLDL levels.

Conclusions: Lower PON1 activity results in increased oxidative stress,
which can contribute to the accelerated atherosclerosis in carotid arteries. The
importance of PON1 activity as a predictive risk factor for early onset carotid
artery stenosis and occlusion should be assessed in future studies.

Tu-P10:505 EFFECT OF HOMOCYSTEINE AND OTHER THIOL
COMPOUNDS ON LOX-1 ACTIVATION BY
OXIDISED LDL

S. Miret, E. Dorignac, D. Maussang, G. Duchateau, W. Klaffke. Unilever
R&D Vlaardingen, Vlaardingen, The Netherlands

Objectives: LDL-cholesterol accumulation in arteries is now considered as
a direct cause of atheroclerosis. The oxidation of LDL appears to be of
prime importance in initiating the atherogenic process. LOX-1 or Lectin-Like
Oxidised LDL Receptor 1 is the receptor responsible for the binding and
internalisation of oxidised LDL (oxLDL) in the endothelium. It is the aim
of this study to evaluate the effects of oxLDL on LOX-1 activation in the
presence of homocysteine and other thiol compounds.

Methods: A cellular assay was established using HUVEC cells. Briefly,
LOX-1 activation induces the generation of reactive oxygen species (ROS).
ROS formation was detected by using the probe that becomes fluorescent
in the presence of ROS. The amount of fluorescence generated is therefore
proportional to the presence of ROS and this to the activation of LOX-1. The
generation of ROS was measured in different conditions and in the presence
of different compounds.

Results: Oxidised LDL is able to activate LOX-1 and induce ROS pro-
duction in HUVEC cells. In this study homocysteine adds to the deleterious
effect of LOX-1 activation by the further generation of ROS. Other thiol
compounds such as cysteine, gluthatione, N-acetyl cysteine and thioglycerol
worked synergistically with oxLDL in LOX-1 activation. Methionine did not
cause this effect and homocysteine thiolactone did not cause such as a severe
ROS generation.

Conclusions: This indicates that in the presence of ox LDL, compounds
containing a sulphydryl group can induce further LOX-1 activation.
Funding: This research was funded by Unilever R&D Vlaardingen

Tu-P10:506 CONJUGATED DIENES AND MALONDIALDEHYDE
LEVELS IN PREMATURE CORONARY ARTERY
DISEASE

A. Ghorbanihaghjo 1, N. Rashtchizadeh2 , M. Rohbaninoubar2 ,
A. Vatankhah2. 1Drug Applied Research Center.Paramedical Faculty,Tabriz
University of Medical Sciences, Tabriz, Iran; 2Drug Applied Research
Center.Tabriz University of Medical Sciences, Tabriz, Iran

Objective: Atherosclerosis and coronary artery disease (CAD) is a major
cause of morbidity and mortality among Asian and many other countries.
Since lipid peroxidation is thought to be causally related to chronic and acute
events in atherosclerosis and CAD, we measured lipid peroxidation products;
conjugated dienes (CD) and malondialdehyde (MDA) in patients with CAD
and compared them to a matched control group.

Methods: Thirty patients [mean age of 41±11 years] with CAD were
selected and compared to 30 sex and age matched clinically healthy individu-
als[mean age of 40±9 years]. MDA as thiobarbituric acid reactive substances
(TBARS) and CD were measured by standard methods.

Results: Comparing with control group significant elevation in the serum
levels of CD and MDA was observed (p<0.0001 in both cases) in patients
group. A meaningful correlation between CD and MDA was also noticed in
the patients group (r=0.443 p<0.02).

Conclusions: It is concluded that lipid peroxidation parameters are in-
creased in patients with premature CAD. They may be used as risk factors in
prediction of premature CAD.

Tu-P10:507 HYDROXYRADICAL SCAVENGER EDARAVONE
IMPROVES VASCULAR ENDOTHELIAL FUNCTION
AND RESTORES HDL CHOLESTEROL LEVEL IN
LDL-RECEPTOR KNOCKOUT MICE

S. Kimura, K. Ishikawa, A. Kobayashi, Y. Kamiyama, Y. Maruyama.
Fukushima Medical University, Fukushima, Japan

Objectives: Edaravone, a hydroxyradical scavenger, has been reported to
protect neuronal tissue against acute ischemic injury. We examined possible
therapeutic effects of this agent on vascular system using high-fat diet fed
LDL-receptor knockout mice.

Methods: High fat diet feeding was performed with (n=12) or without
(n=12) intraperitoneal injections of edaravone (10 mg/kg/day) to 8 week-old
LDL-receptor knockout mice. Chow diet was fed as control (n=12). After
2 weeks, acetylcholine-dependent vascular relaxation response, endothelial
nitric oxide synthase (eNOS) expression and generation of reactive oxy-
gen species (ROS) in thoracic aorta were examined. Plasma lipoprotein, lipid
hydroperoxides and monocyte chemotactic protein-1 (MCP-1) were measured.

Results: Although high-fat diet feeding significantly impaired
acetylcholine-dependent vascular relaxation response, edaravone treatment
significantly ameliorated this effect. Edaravone treatment also recovered at-
tenuated eNOS expression, reduced ROS generation and MCP-1 production in
aorta. Interestingly, edaravone treatment also restored HDL level although it
did not affect other lipid profiles. Conclusions Although outcomes fromclinical
trials using antioxidants are controversial for the treatment of atherosclerotic
disorders, these results suggest the possibility that hydroxyradical scav-
engers have beneficial effects on vascular endothelial function affecting HDL
metabolism under hyperlipidemia.
Funding: Grant-in-aid 16590703 from the Ministry of Education, Science and
Culture of Japan.

Tu-P10:508 LEPTIN INDUCES ENDOTHELIN-1 GENE
EXPRESSION VIA RAS/RAF/EXTRACELLULAR
SIGNAL-REGULATED KINASE PATHWAY IN RAT
AORTIC SMOOTH MUSCLE CELLS

J.C. Liu1, H.H. Chao2, C.H. Chen1, T.H. Cheng1. 1Department of Medicine,
Taipei Medical University-Wan Fang Hospital, Taipei, Taiwan; 2Shin Kong
Wu Ho-Su Memorial Hospital, Taipei, Taiwan

Objective: Leptin, a 16-kDa peptide encoded by the obese gene, is produced
by adipocytes and released into the bloodstream. Elevated serum concen-
trations of endothelin-1 (ET-1), a potent vasoconstrictor and mitogen, were
observed in cardiovascular disease subjects. However, the direct effect of leptin
on ET-1 gene expression and its intracellular signal transduction mechanism
have not been well examined in vascular smooth muscle cells (SMCs).

Methods: Cultured rat aortic SMCs were stimulated with leptin, the ET-1
gene expression was examined. Antioxidants pretreatment on leptin-induced
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extracellular signal-regulated kinase (ERK) phosphorylation were performed
to elucidate the redox-sensitive pathway in ET-1 gene expression.

Results: ET-1 gene was induced with leptin as revealed by Northern
blotting and promoter activity assay. Leptin increased intracellular reac-
tive oxygen species (ROS) levels which were inhibited by antioxidants.
Antioxidants suppressed leptin-induced ET-1 gene expression and ERK phos-
phorylation. Co-transfection of dominant negative mutant of Ras, Raf and
MEK1 attenuated the leptin-increased ET-1 promoter activity, suggesting that
the Ras-Raf-ERK pathway is required for leptin-induced ET-1 gene. Trunca-
tion and mutational analysis of the ET-1 gene promoter showed that activator
protein-1 (AP-1) binding site was an important cis-element in leptin-induced
ET-1 gene expression.

Conclusions: Our data suggest that the redox-sensitive ERK pathway plays
a role in leptin-induced ET-1 gene expression in rat aortic SMCs.
Funding: This study was supported in part with grants from Shin Kong Wu
Ho-Su Memorial Hospital.

Tu-P10:509 ATTENUATION OF ANGIOTENSIN II-MEDIATED
REACTIVE OXYGEN SPECIES GENERATION VIA
CARBON MONOXIDE FROM HEME OXYGENASE-1
IN MACROPHAGES

Y. Kamiyama, K. Ishikawa, A. Kobayashi, S. Kimura, Y. Maruyama.
Fukushima Medical University, Fukushima, Japan

Objectives: Angiotensin II (ATII), which generates reactive oxygen species
(ROS) via the activation of NADPH oxidase, is one of the predominant athero-
genic factors. We have observed cytoprotective roles of heme oxygenase-1
(HO-1) and its reaction products, carbon monoxide (CO) and bilirubin. Since
HO-1 was abundantly expressed in macrophage in atherosclerotic lesions, we
examined the roles of HO-1 pathway in macrophages.

Methods: Cultured J774 cells were exposed to ATII and resultant ROS
generation was detected. Cells were pretreated with heme arginate (HA) and
Sn-protoporphyrin (SnPPIX) to activate and inhibit HO. To determine which
product of HO is responsible for the biological action, cells were pretreated
with CO releasing compound (CORC) or bilirubin before ATII exposure.
Involvement of p38MAPK, p42/44MAPK and JNK pathways were examined
with respective inhibitors.

Results: ROS generated after ATII exposure was reduced after HA
and increased after SnPPIX. CORC exhibited dose-dependent reduction of
ROS generation. In addition, CORC reduced p47phox induction by ATII
while p67phox expression remained unchanged. In contrast, bilirubin did not
show apparent effects on ROS generation and p47phox expression. Impor-
tantly, these biological effects were strongly abolished by the treatment with
SB203580 and partially with PD98059.

Conclusions: CO produced from HO-1 attenuated ATII-dependent ROS
generation and p47phox induction in macrophages. These effects of CO seem
to be mediated through predominantly p38MAPK. These results suggest that
the effects on macrophages may conduct anti-oxidative and anti-inflammatory
properties of HO-1.
Funding: Grant-in-aid 16590703 from the Ministry of Education, Science and
Culture of Japan.

Tu-P10:510 PLASMA METHYLARGININES IN ACUTE AND
CHRONIC CORONARY SYNDROMES

V. Cavalca 1,2, F. Veglia1, I. Squellerio1 , G. Marenzi1, P. Ravagnani1 , M. De
Metrio1, E. Tremoli1,3 . 1Centro Cardiologico Monzino - IRCCS, Milan, Italy;
2Inst of Cardiology, University of Milan, Milan, Italy; 3Dept of
Pharmacological Science, University of Milan, Milan, Italy

Objective: We investigated the plasma levels of methylarginines, endogenous
inhibitors of nitric oxide (NO) synthesis, in acute and chronic coronary
syndromes. Asymmetric dimethylarginine, is demonstrated to be associated
with coronary artery disease but, up to now, no relevant and concordant data
were reported in relation to clinical disease presentation.

Methods: We measured plasma levels of L-Arginine, ADMA, SDMA
and NO in 103 coronary patients, angiographycally documented, (47 with
acute coronary syndrome, ACS, 56 with stable angina, SA) and in 49 healthy
controls. Data were compared by analysis of covariance adjusting for age and
gender.

Results: ADMA levels were higher in SA than in ACS (p<.0001) and in
controls (p=.0008); also the SDMA levels were higher in SA (p<.005 and
p=.02 vs ACS and controls respectively). The plasma level of L-Arginine
was lower in ACS (p<.0001 vs SA) and the ratio L-Arginine/ADMA was

significant different only between ACS and SA patients, pooled together
and controls (p=.002). The NO plasma content was lower in SA (p<.02 vs
Controls). The ability of ADMA to discriminate between the two forms of
coronary disease was high (area under Receiving Operating Curve = 74%)

Conclusions: The methylarginines were elevated and the plasma NO low
in chronic form of coronary disease. NO synthesis and related endothelial
function seem to be impaired only in the chronic processes
Funding: Financial support was received from the Italian Ministry of Health

Tu-P10:511 DIMINISHED ACTIVITY OF NITRIC OXIDE
SYSTEM IN PATIENTS WITH RESTENOSIS AFTER
CORONARY STENT IMPLANTATION

A. Derkacz1, M. Protasiewicz 1, R. Poreba2, A. Skoczynska2 , P. Nowicki1,
R. Skalik1, W. Mazurek1. 1Cardiology Department, Medical University of
Wroclaw, Wroclaw, Poland; 2Internal Medicine Department, Medical
University of Wroclaw, Wroclaw, Poland

Objectives: The purpose of the study was to investigate the influence of time
course changes in Endotelin-1 levels and in the activity of nitric oxide (NO)
system on restenosis occurrence in patients after coronary stent implantation.

Methods: The study population consisted of 68 patients (56,4±9,4 years)
in which a successful coronary stent implantation was performed and who
had repeated angiograms at 6-month follow up. In all patients we assessed
the circulating levels of Endotelin-1 and Nitrates/Nitrites (NOx) three times:
before PCI (I), 24 hours (II) and 1 month after (IV) procedure. NOx levels
were used as the approach to assess the activity of the endogenous NO system.
We compared circulating levels ET-1 and NOx in patients with or without
restenosis and assessed their relationship with the restenosis occurance

Results: There were no differences in ET-1 concentration between both
groups throughout the study. We did not observed notable differences in NOx
baseline concentration but, in respect to patients without restenosis, in which
NOx concentration returned to initial values after one month, in restenotic
patients NOx levels diminished continuously and significantly during the study
(for restenotic and nonrestenotic patients respectively: measurement (meas.) I:
36,6±15,1 vs 40,5±17,1 um/L -NS; meas. II: 27,4±11,6 vs 28,2±18,6 um/L
-NS; meas III: 18,0±13,6 vs 33,0±23,3 um/L -p<0,05).

Conclusions: The believe that diminishing activity of nitric oxide system
may indicate progressive endothelium dysfunction in atherosclerotic patients
and can accelerate restenosis cascade after coronary stent implantation.

Tu-P10:512 NITRIC OXIDE IN PREGNANCY

V. Maleska Ivanovska1, B. Dejanova1 , B. Gerasimova2, S. Petrovska1,
V. Antevska1 , K. Zafirovska2. 1Institute of Physiology, Skopje, Makedonija;
2Institute of Nephrology, Skopje, Makedonija

Objective: The objective of this study is to determine the values of NO and
its correlation with blood pressure in pregnancy.

Methods: Blood samples from control group, normotensive nongravidas,
CG (N=40), normotensive gravidas, NT (N=47), hypertensive, HT (N=18),
gravidas with pregnancy induced hypertension, PIH (N=25), hypertensive
gravidas combined with pregnancy induced hypertension, SH (N=21) and
nongravidas with essential hypertension, HTN (N=26) were evaluated for NO.
In the same gravidas and nongravidas we studied 24-hour blood pressure. To
determine the levels of NO we used the spectrophotometric assay kit based on
Conrad method (OXIS, Portland, USA).

Results: In NT the level of NO (44.78±26μmol/L) is statistically different
compared with control group (40.33±12μmol/L). The level of NO in SH
decreased to 25.23±16μmol/L, and is statistically significant v.s. the level in
the CG (p<0.017). The lowest level of NO is found in HTN, 22±11μmol/L
that is significantly different compared with: CG (p<0.0001); NT (p<0.0007)
and HT (p<0.032). The highest value of systolic blood pressure is found in
the HTN (133±11mmHg) and in SH (138±16 mmHg).

Conclusions: Our data indicate that the level of NO increases in normoten-
sive gravidas, but decreases in all types of hypertension, especially at the end
of the pregnancy. NO has physiological effect in normotension maintenance,
which suggest that NO may be used as predictor in prevention and evaluation
of hypertension during pregnancy.
Funding: Institute of Physiology, Medical Faculty, Skopje, R.Macedonia
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Tu-P10:513 SHORT AND LONG-TERM EFFECT OF ELECTIVE
PERCUTANEOUS TRANSLUMINAL CORONARY
ANGIOPLASTY ON L-ARGININE-NO PATHWAY IN
CORONARY PATIENTS

L. Zingaro1, V. Cavalca1,2 , F. Veglia1, G. Marenzi1 , P. Ravagnani1 ,
P. Montorsi1 , E. Tremoli1,3. 1Centro Cardiologico Monzino, IRCCS, Milan,
Italy; 2Institute of Cardiology, University of Milan, Milan, Italy;
3Department of Pharmacological Sciences, University of Milan, Milan,
Italy

Objective: The impairment of NO synthesis leads to endothelial dysfunction.
Asymmetric dimethylarginine (ADMA), an endogenous inhibitor of NOsyn-
thase, is considered a marker of endothelial dysfunction and an emerging
risk factor for coronary artery disease (CAD). This study was designed to
evaluate the short and long-term effects of percutaneous transluminal coronary
angioplasty (PTCA) on L-Arginine-NO pathway.

Methods: Thirty patients with CAD undergoing PTCA, were enrolled in
this study. Plasma L-Arginine, ADMA, Symmetric dimethylarginine (SDMA)
were determined before PTCA (t0), at the end of PTCA (t1), 24 hours (t2) and
6 months (t3) later.

Results: In CAD patients the procedure was followed by a progressive
significant decrease of L-Arginine content (t0= 91.3±26.5; delta variations: t1
= -6.89±2.73 microM, p=0.02; t2 = -10.48±3.03, p=0.002; t3 = -20.31±9.54,
p=0.06). A long-term (t3).reduction of endogenous methylarginines (ADMA:
-0.191±0.046 microM, p=0.003; SDMA: -0.109±0.039 microM, p=0.02) was
observed. At six months the ratio between Arginine and ADMA significantly
increased (+0.268±0.056, p=0.001).

Conclusions: The long-term decrease of endogenous inhibitors of NO
synthesis suggests an improvement of NO endothelial function after PTCA.
Further studies are needed to confirm these biochemical data and to elucidate
the underlying mechanism(s).
Funding: Financial support was received from Italian Ministry of Health.

Tu-P10:514 GP91-PHOX IS DETERMINANT FOR
ISCHEMIA-INDUCED OXIDATIVE STRESS AND
ARTERIAL VASODILATATION:A CLINICAL STUDY

V. Sanguigni1, P. Pignatelli2 , L. Loffredo2, L. Lenti2 , R. Carnevale2 ,
M. Tesauro1, A. Finocchi1 , P. Rossi1, R. Lauro1, F. Violi2. 1University Tor
Vergata, Rome, Italy; 2University la Sapienza, Rome, Italy

Objective: Flow-mediated vasodilatation(FMD) explores arterial dilatation
occurring after ischemia. We investigated the behavior of oxidative stress and
FMD in patients with hereditary deficiency of Gp91-phox, the central core of
NADPH oxidase.

Methods: Serum levels of 8-hydroxy-2’-deoxyguanosine (8-OHdG) a
marker of oxidative stress, were measured in three male patients with Gp91-
phox deficiency and in 20 healthy male subjects(HS) matched for age. Also, in
patients and in 3 HS, FMD as well as the behavior of 8-0HdG before and after
ischemia, were studied. Finally, FMD was also evaluated after i.v. infusion of
L-NAME, an inhibitor of NO synthase.

Results: At baseline serum levels of 8-OHdG were lower in patients
compared to HS (p<0.001). After ischemia serum levels of 8-OHdG did not
change in patients but significantly increased in HS. During the post-ischemic
phase HS had higher values of 8-OHdG compared to patients (p<0.05).

FMD was higher in patients compared to HS (16.0±1.0% vs 10.6±2.3%,
respectively, p<0.001); furthermore, it lasted longer in patients (17.3±2.8
min.) than in HS (5.6±1.52 min., p=0.003) and was blunted by i.v. infusion of
the NO synthase inhibitor.

Conclusions: This finding shows that Gp91-phox is determinant for
ischemia-induced oxidative stress and NO-mediated arterial vasodilatation.

Tu-P10:515 ASYMMETRIC DIMETHYLARGININE AS A NOVEL
INDEPENDENT RISK FACTOR FOR
CARDIOVASCULAR DISEASE IN HEMODIALYSIS
PATIENTS

R. Cibulka, R. Siroka, D. Rajdl, J. Racek. Institute of Clinical Biochemistry
and Hematology, Charles University Hospital, Plzen, Czech Republic

Objective: Asymmetric dimethylarginine (ADMA) is an endogenous inhibitor
of nitric oxide synthase and is regarded as a novel risk factor for cardiovascular
disease. ADMA concentrations are increased in hemodialysis (HD) patients
and may contribute to endothelial dysfunction in HD patients. We tested a
relation of ADMA to other cardiovascular risk factors.

Methods: We analyzed ADMA levels by ELISA method, total and HDL
cholesterol, apolipoproteins AI (apoA) and B (apoB), triglycerides (TG),
oxidized LDL (oxLDL), C-reactive protein measured by ultrasensitive method
(uCRP), lipoprotein(a), thiobarbituric acid reactive substances (TBARS) and
homocysteine (hcy) in serum of 176 chronically HD patients (70 females,
106 males; mean age [SD]=66.4 [10.63] years) and 73 healthy men (mean
age [SD]=48.15 [5.78]) served as controls. Relations among these risk factors
were evaluated using the Spearman correlation and independence of ADMA
was assessed by multiple regression analysis.

Results: Average ADMA concentration of HD patients was significantly
higher than control values (1.13 [0.22] vs. 0.75 [0.15] mol/l; CI=0.33 to
0.44, p<0.001). There were interesting correlations between BMI and oxLDL
(r=0.33, p<0.001), apoA and u CRP (r=-0.28, p<0.001), apoB and oxLDL
(r=0.75, p<0.001) and finally TG and oxLDL (r=0.45, p<0.001). No cor-
relation was found between ADMA and hcy (r=-0.07, p=0.39). Multiple
regression analysis revealed that ADMA is independent from BMI, age and
all measured parameters.

Conclusions: ADMA is independent of all other measured cardiovascular
risk factors including hcy.
Funding: Supported by GAUK Grant 78/2005/C/LFP

Tu-P10:516 IMPAIRMENT OF THE NITRIC OXIDE/CGMP/PKG
PATHWAY IN VASCULAR SMOOTH MUSCLE
CELLS FROM AN ANIMAL MODEL OF INSULIN
RESISTANCE, THE ZUCKER FA/FA RAT

I. Russo, P. Del Mese, G. Doronzo, L. Mattiello, G. Anfossi, M. Trovati.
Diabetes Unit, Dept Clinical and Biological Sciences of The Turin University,
San Luigi Gonzaga Hospital, Orbassano (Turin), Italy

Objective: Insulin resistant states show a defective synthesis of nitric oxide
(NO), which is involved in atherogenesis, thrombosis and vascular tone. De-
fects of response to NO are less defined. It is known that: i)NO increases cGMP
production through guanylate cyclase (GC) activation; ii)cGMP activates spe-
cific kinase PKG responsible for vasodilator-stimulated phoshoprotein (VASP)
phosphorylation at Ser239.

Methods: NO/cGMP/PKG pathway was investigated in vascular smooth
muscle cells (VSMC) from obese Zucker fa/fa rats, a model of insulin resis-
tance, and lean Zucker fa/+ rats by measure of cGMP levels (RIA) in response
to NO donor Na nitroprusside (SNP) and expression of GC, PKG, VASP and
pVASP Ser239 (western blot).

Results: In VSMC from lean rats a 60-min incubation with SNP (10-
100μmol/l) increased cGMP (p=0.004-0.0001), whereas in VSMC from
obese rats cGMP was increased only by 100μmol/l SNP (p=0.05). SNP
incubation (100μmol/l; 5-240 min) increased time-dependently cGMP both in
lean (p=0.0001) and in obese (p=0.014) rats with a peak at 60-min; however,
its effect was lower in VSMC from obese rats being cGMP increase in
response to 60-min SNP exposure 280±6.7% in lean vs 118±4.4% in obese
rats (p=0.0001). Expression of GC, PKG and VASP was similar in lean and
obese rats; cGMP-induced VASP phosphorylation at Ser239, however, was
lower in VSMC from obese rats (p=0.003).

Conclusions: In an animal model of insulin resistance, VSMC show an
impaired response to the NO/cGMP/PKG pathway, which may play a role in
the increased atherogenic and hypertensive risk related to insulin resistance.
Funding: MIUR grant to M. Trovati

Tu-P10:517 AORTIC PULSE WAVE VELOCITY AS A
PREDICTOR OF THE PRESENCE OF CAD IN
SUBJECTS WITH SUSPECTED CAD AND
RELATIONSHIP WITH THE METABOLIC
SYNDROME

A. Kotsia1, K. Naka1,2, M. Papafaklis 1, C. Bourantas1 , T. Tzimas1,
K. Vakalis1, D. Fotiadis3, L. Michalis1,2 . 1Michaelideion Cardiac Centre,
University of Ioannina, Ioannina, Greece; 2Department of Cardiology,
Medical School, University of Ioannina, Ioannina, Greece; 3Department of
Computer Science, University of Ioannina, Ioannina, Greece

Objective: To investigate the association between carotid-femoral pulse wave
velocity (C-F PWV) and the presence and extent of coronary artery disease
(CAD) in subjects with suspected CAD in relationship to the metabolic
syndrome (MS).

Methods: C-F PWV was measured using applanation tonometry in 175
non-diabetic subjects with suspected CAD who underwent coronary angiog-
raphy; 79 with MS and 96 without MS (as defined by the National Cholesterol
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Education Program). Differences in continuous variables were assessed using
unpaired t-test or ANOVA. The independent predictive value of C-F PWV for
CAD was estimated by multivariate logistic regression analysis.

Results: Among subjects without MS, C-F PWV was significantly higher
in those diagnosed with CAD compared to those without CAD (8.93±1.98
vs 8.06±1.43 m/s, p=0.024) and was significantly associated with the extent
of CAD, expressed as 1-, 2- or 3-vessel disease (p=0.01). Furthermore, in the
group without MS, C-F PWV was found to be an independent predictor of
the presence of CAD (OR=1.47 [1.02-2.12 95% CI], p=0.038). Among MS
subjects, C-F PWV was significantly higher in those diagnosed with CAD
compared to non-CAD subjects (9.65±2.02 vs. 8.61±1.73, p=0.017), was
significantly associated with the extent of CAD (p=0.015), but was not found
to be an independent predictor of the presence of CAD in these subjects.

Conclusions: C-F PWV is an independent predictor of the presence of
CAD only in subjects without MS. This independency is probably cancelled
in subjects with MS due to the presence of co-existing risk factors.

Tu-P10:518 DYSLIPIDEMIA IN SLE-RELATED
CARDIOVASCULAR DISEASE: PARADOXICAL
LIPID PATTERN AND ANTIBODIES AGAINST APO
A1 AND LIPOPROTEIN LIPASE

X. Hua1, J. Su1, E. Svenungsson2, A. Cederholm1, J. Frostegård1. 1Cim,
Department of Medicine, Karolinska Univeristy Hospital, Huddinge,
Stockholm, Sweden; 2Rheumatology Unit, Karolinksa University Hospital,
Solna, Stockholm, Sweden

Background: The risk of cardiovascular disease (CVD) in SLE is increased.
We recently reported that dyslipidemia were associated with TNF-activity.
However little is known about the characteristics of lupus pattern of dyslipi-
demia.

Methods: 26 women (52±8.2 yrs) with SLE and CVD (SLE cases) were
compared with 26 age-matched women with SLE but no clinical manifesta-
tions of CVD (SLE controls) and 26 age-matched healthy women (controls).
Lipoprotein-related measurements were determined by use of NMR. Antibod-
ies against apoA1 in HDL and lipoprotein lipase (LPL) and levels of TNF and
TNF-receptors were determined by ELISA.

Results: Surprisingly, small dense LDL were more common among SLE
controls and controls than in SLE cases (p=0.036 and 0.086 respectively).
Small HDL were more common among controls than in SLE cases and SLE
controls (p=0.001). TNF activity was significantly associated with triglyc-
erides and negatively with HDL (p<0.01). Anti-apoA1 were raised in SLE
cases as compared to SLE controls (p=0.03) and controls (p=0.001). Anti-LPL
antibodies were higher in SLE cases as compared to controls (p=0.001) and
non-significantly higher than SLE controls which had higher levels than con-
trols (p=0.07). Among SLE cases, IgG anti-apoA1 was associated with TNF
(p=0.01) and TNFr II (p=0.01) and IgG anti-LPL were associated with BMI
(p=0.01); negatively with LDL and HDL size (p<0.05) and HDL (p=0.003).

Conclusion: Surprisingly, SLE-patients did not have an atherogenic lipid
profile. But IgG Anti-apoA1 and anti LPL antibodies were strongly associated
with CVD in SLE. It may be hypothesized that these antibodies have func-
tional properties being proinflammatory and ’dyslipidaemic’ respectively by
interacting with interactions between HDL and inflammatory cells and lipid
metabolism.
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Wednesday, June 21, 2006: Plenary Session

We-PL3 NOVEL APPROACHES TO TREATMENT

We-PL3:1 ADIPOCYTOKINES: EMERGING THERAPEUTIC
TARGET FOR METABOLIC SYNDROME

Y. Matsuzawa. Sumitomo Hospital and Osaka University, Osaka, Japan

Clustering of multiple risk factors such as impaired glucose metabolism,
lipid disorders and hypertension has been shown to be major background
of atherosclerotic diseases and disease entities such as metabolic syndrome
become popular as highly atherogenic state. Although each common risk
may generally co-exist by accident in one individual, multiple risk factors
clustering in metabolic syndrome does not occur by accident and there should
be a key player for the syndrome. Visceral fat accumulation has been shown to
cause impaired glucose metabolism, lipid disorders and hypertension, there-
fore visceral fat accumulation is considered to be a key player in metabolic
syndrome. In order to clarify the mechanism of metabolic syndrome, we
studied on the molecular characteristic of adipose tissue and adipocytes by
investigating expressed genes in visceral and subcutaneous adipocytes and
revealed that adipocytes, especially visceral adipocytes are secreting a variety
of bioactive substances which we called adipocytokines. We demonstrated
that visceral fat accumulation causes abnormalities of adipocytokine secretion
such as hypersecretion of PAI-1 which is related to thrombogenic vascu-
lar diseases. We also discovered an important benign adipocytokine named
adiponectin which protects against the development of diabetes mellitus,
hypertension, inflammation and atherosclerotic vascular diseases. We also
demonstrated that plasma levels of adiponectin decreased in the subjects with
visceral fat accumulation. In this lecture, I would like to show the molecular
mechanism of metabolic syndrome with respect to visceral fat accumulation
and the dyssecretion of adipocytokines especially focusing on adiponectin.
Also I would like to discuss about therapeutic strategy using adipocytokines
especially adiponectin.

We-PL3:2 HDL THERAPY FOR CARDIOVASCULAR DISEASES

G. Franceschini. Center E. Grossi Paoletti, Department of Pharmacological
Sciences, University of Milan, Italy

Clinical trials with LDL-lowering drugs have clearly established the great
cardiovascular benefit of LDL reductions, consistently leading to a ∼30%
decrease of cardiovascular events. However, despite effective LDL reductions,
many patients continue to suffer cardiac events. Several lines of evidence
support the concept that increasing the plasma concentration of HDL may
provide protection against cardiovascular diseases, and HDL have emerged as
a new therapeutic target to complement LDL-lowering treatments in further re-
ducing cardiovascular morbidity and mortality. Small, orally active molecules
targeting factors involved in the regulation of HDL metabolism are under
development as drugs to chronically raise plasma HDL levels and enhance
HDL-mediated athero- and cardio-protection. A distinct approach is based on
the acute or sub-acute administration of HDL. The original idea of employing
HDL as therapeutic agent dates back more than 15 years, when HDL purified
from rabbit plasma and injected into cholesterol-fed rabbits proved effec-
tive in causing a remarkable regression of atherosclerotic lesions. However,
plasma-derived HDL seem unsuitable for drug development, for a variety of
reasons, including safety concerns, and inappropriateness of current isolation
procedures for large-scale production. These limitations can be overcome by
preparing synthetic HDL (sHDL), discoidal lipoprotein particles made with a
phospholipid and a recombinant apolipoprotein, thus resembling nascent HDL
[1]. Apolipoprotein AI (apoAI), the major protein component of plasma HDL
and the main responsible for their beneficial effects, was the prime candidate
for the development of sHDL for therapeutic use. The disulfide-linked, dimeric
form of the apoAIMilano variant (AIM-AIM), appeared even more attractive
than apoAI for sHDL production, because of a long permanence in blood
and a high capacity for cell cholesterol removal; a recombinant form of
AIM-AIM is the protein component of ETC-216, the sHDL product at the most
advanced stage of drug development. Short synthetic peptides that mimic the
lipid-associating domain of apoAI can be easily synthesized and may represent
a less expensive alternative to large recombinant apolipoproteins for sHDL

production. To be effective as therapeutic agent for cardiovascular diseases
sHDL have to mimic most, if not all, of the athero- and cardio-protective
activities of plasma HDL. There is both in vitro and in vivo evidence that
this is indeed the case, with sHDL being effective in e.g. stimulating reverse
cholesterol transport, preventing endothelial dysfunction, and inhibiting lipid
oxidation [1]. The primary therapeutic indication for sHDL is regression of
atherosclerotic plaques, as sHDL containing AIM-AIM proved effective in
inducing a rapid regression of focal atheroma in an animal model [2] as well
as in patients with established coronary disease. In this latter study, 5 weekly
infusions of ETC-216 led to a remarkable reduction in the atheroma burden in
a period of about 6 weeks [3]. The multiple beneficial effects of sHDL support
the concept that the therapeutic potential of sHDL may extend beyond the
regression of atherosclerosis and the prevention of its consequences. Limited
preclinical investigations indicate that sHDL exert a direct cardioprotective
activity in ex vivo and in vivo models of ischemia/reperfusion (I/R) injury [1].
In isolated hearts undergoing I/R injury, sHDL caused a dose-dependent im-
provement in the recovery of left ventricle contractile capacity at reperfusion,
associated with a reduced extent of cardiomyocyte necrosis, whereas ETC-216
remarkably reduced infarct size in a rabbit model of regional I/R injury
achieved by ligation and reopening of the left anterior descending artery. Such
effects are due to both inhibition of damaging processes involved in I/R injury
and amplification of the endogenous protective responses aimed at limiting
tissue damage [1]. Clearly, the ability of sHDL to effect acute changes in
fundamental cellular processes known to play an important role in myocardial
I/R injury warrants further preclinical and clinical investigation. Based on
present data, the addition of sHDL as an adjunct to usual care is hypothesized
to produce an incremental clinical benefit in patients with acute coronary
syndromes, or undergoing coronary procedures or cardiac surgery. In these
conditions, a window of therapeutic opportunity may exist where a short-term
treatment with sHDL may offer acute protection from I/R-induced cardiac
damage as well long-lasting benefit through the stabilization of vulnerable
plaques.
References
[1] Calabresi L, Gomaraschi M., Rossoni G, Franceschini G. (2006) Pharma-

col. Ther. 110, in press
[2] Chiesa G, Monteggia E, Marchesi M, et al. (2002) Circ. Res. 90, 974-980
[3] Nissen SE, Tsunoda T, Tuzcu EM, et al. (2003) JAMA 290, 2292-2300
Funding: part of the work described here was supported by Esperion
Therapeutics

We-PL3:3 CAN CANDIDATE GENE GENOTYPES IMPROVE
ESTIMATION OF CHD RISK OVER-AND ABOVE
CONVENTIONAL RISK FACTORS IN HEALTHY UK
MEN?

S.E. Humphries1, J.A. Cooper1, P.J. Talmud1, G.J. Miller2. 1Cardiovascular
Genetics, BHF Laboratories, Royal Free and University College Medical
School, 5 University Street, London, UK; 2Medical Research Council
Cardiovascular Group, Wolfson Institute of Preventive Medicine, London, UK

Objective: A goal of genetic epidemiology is the development of DNA-based
tests for assessment of genetic predisposition to CHD, but to be of clinical
value such tests need to provide information over-and-above that given by con-
ventional risk factors (CRFs). Risk algorithms use CRFs such as age, gender,
blood lipid concentrations, blood pressure (BP), glucose tolerance, adiposity
and cigarette smoking. A standard summary measure of the predictive accu-
racy of such algorithms is the area under the ‘receiver operating characteristic’
curve (AROC ), together with the sensitivity (true-positive rate) for a 5%
false-positive rate (DR5). The AROC ranges from 0.5 (no discriminating
ability) to 1.0 (perfect discrimination). Recently, we compared the predictive
powers of the Framingham and PROCAM risk scores using data from the
Second Northwick Park Heart Study (NPHSII), a prospective cardiovascular
survey of 3052 British middle-aged men with more than 250 CHD events
documented over 10 years [1]. All algorithms had a false negative rate of
more than 85%, suggesting that they failed to take account of other important
contributors to CHD risk. We therefore investigated whether inclusion of a
set of common variants in candidate genes will add to the utility of CRFs in
CHD-risk algorithms.
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Methods: Middle aged men in the NPHSII were followed for ±10.8 years
with complete trait and genotype information available on 2057 men (183
CHD events).

Results: Of 12 genes previously associated with CHD risk, in step-
wise multivariate risk analysis, uncoupling protein 2 [UCP2] (p=0.0001),
apolipoprotein E [APOE] (p=0.0003), lipoprotein lipase [LPL] (p=0.007) and
apolipoprotein AIV [APOA4] (p=0.04), remained in the model. Their com-
bined AROC was 0.62 [0.58-0.66] (12.6% detection rate for a 5% false positive
rate (DR5)). The AROCfor the CRFs age, triglyceride, cholesterol, systolic
blood pressure and smoking habit was 0.66 (0.61-0.70) and 14.2%. Combin-
ing CRFs and genotypes (CRF+G) significantly improved discrimination (p
= 0.001). Inclusion of previously demonstrated interactions of smoking with
LPL, interleukin-6, and platelet/endothelial cell adhesion molecule genotypes,
increased AROC to 0.72 (0.68-0.76) for a DR5 of 19.1% (p = 0.01 vs CRF+G).

Conclusions: These results suggest that it may be possible to develop a
relatively small, clinically useful set of SNPs, to improve CHD risk prediction
over-and-above that of CRFs. We have proposed that data from large meta-
analyses may be useful to select genotypes for inclusion in risk algorithms
[2]. The set of SNPs (and their interactions with CRFs) that gave the best
prediction in these UK men are unlikely to be universally applicable, and
without validation in larger data sets cannot be considered for clinical practice.
References
[1] Cooper, J.A., Miller, G.J., and Humphries, S.E. (2005) A comparison of

the PROCAM and Framingham point scoring systems for estimation of
individual risk of coronary heart disease in the Second Northwick Park
Heart Study. Atherosclerosis, 181, 93-100.

[2] Humphries, S.E., Ridker, P.M., and Talmud, P.J. (2004) Genetic Testing
for Cardiovascular Disease Susceptibility: A Useful Clinical Management
Tool or Possible Misinformation? Arterioscler. Thromb. Vasc. Biol., 24,
628-636.

Funding: We acknowledge funding from the British MRC, and the BHF
(PG2000/015).

We-PL3:4 STEM CELLS: ROLE IN CARDIOVASCULAR
DISEASE PROGRESSION AND THERAPY

S. Dimmeler. Frankfurt, Germany

Endothelial progenitor cells (EPC), which presumable originate from
bonemarrow–derived progenitor cells, circulate with the blood on mobi-
lization from the bone marrow, and home to sites of active vessel growth,
a process termed "adult vasculogenesis". Infusion of endothelial progenitor
cells improves neovascularization in mice and in first clinical pilot trials.
However, patients with coronary artery disease have reduced levels and func-
tionally impaired endothelial progenitor cells, which correlates not only with
cardiovascular risk factors, but also with atherosclerotic disease progression.
Given the important role of endothelial progenitor cells for post-ischemic
neovascularization and potentially atherosclerotic lesion formation, decreased
endothelial progenitor cell numbers and activity may contribute to impaired
vascular regeneration in patients with coronary artery disease. Defining the
events in progenitor cell mobilization, homing and differentiation may enable
novel therapeutic strategies to improve vascular regeneration.

Homing is a multi-step cascade including the initial adhesion to activated
endothelium or exposed matrix, transmigration through the endothelium, and,
finally, migration and invasion into the target tissue. The capacity to migrate
and invade may be pivotal to functional integration even when cells are
injected intramuscularly. Particularly in patients, who lack the endogenous
stimuli incited by acute ischemic injury, the enhancement of local homing
signals or cells’ ability to respond may be of critical importance. Cytokines
(e.g. SDF-1), integrins and proteases (e.g. cathepsin L) are critical regulators
of these steps. Influencing endothelial differentiation of progenitor cells may
be another option to improve vascular regeneration. Epigenetic control mech-
anisms as well as transcription factors including the hoemobox protein HoxA9
are regulating these complex events.
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We-ML6:1 LIFESTYLE MODULATION OF INFLAMMATORY
PROCESSES

E.B. Rimm. Departments of Epidemiology and Nutrition, Harvard School of
Public Health, Channing Laboratory, Department of Medicine, Harvard
Medical School and Brigham & Women’s Hospital, Boston, MA USA

Objective: There is indisputable evidence to support the role of inflammation
in the etiology of atherosclerosis and coronary heart disease (CHD). The
strongest evidence to support this association has come from large-scale
prospective epidemiological studies which have linked circulating biomarkers
of inflammation such as CRP, IL-6, TNFa receptors, and others to elevated risk
of coronary disease. Research on the causes of localized and systemic inflam-
mation suggests that genetic and lifestyle differences contribute substantially
to inter-individual variation.

Methods: The author will review the evidence from observational and
experimental studies which have examined the importance of diet, physical
activity, alcohol consumption and smoking on biomarkers of inflammation.

Results: Moderate alcohol consumption, the absence of smoking, regular
physical activity, reduced sedentary activity (TV watching) and a diet higher in
n-3 and n-6 fatty acids, whole grains and lower in trans fatty acids contribute
to a substantially lower inflammatory profile. In some cases, like for elevated
n-3 fatty acids, the reduction in inflammatory markers may be directly related
to the effect of n-3 fatty acids on anti-inflammatory eicosanoids; whereas for
other lifestyle choices, such as physical activity, alcohol intake, or sedentary
activity, the effects on inflammation may be indirectly related through insulin
resistance, hepatic function, or lipids.

Conclusions: In large-scale prospective studies of CHD, 60-80% of inci-
dent disease can be explained by participants who do not adhere to simple
healthy guidelines for prevention. Many of the modifiable lifestyle factors
which lower risk of coronary heart disease and stroke also lower markers of
systemic inflammation. It is likely that the lower risk of CHD attributed to
these healthy lifestyle behaviors is mediated, in part, through their effect on
reduced inflammation.
References
[1] Pischon T, Hankinson SE, Hotamisligil GS, Rifai N, Willett WC, Rimm

EB. Habitual Dietary Intake of n-3 and n-6 Fatty Acids in Relation
to Inflammatory Markers Among US Men and Women. Circulation.
2003;108:155-160.

[2] Mozaffarian D, Pischon T, Hankinson SE, Rifai N, Joshipura K, Willett
WC, Rimm EB

[3] Dietary intake of trans fatty acids and systemic inflammation in women.
Am J Clin Nutr 2004 79: 606-612

Funding: National Institutes of Health and the American Heart Association.
Funding for the assessment of inflammatory markers was, in part, from Merck
Research Laboratories.
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We-ML7:1 THE METABOLIC SYNDROME IN AN ELDERLY
ITALIAN COHORT: THE ILSA STUDY

G. Crepaldi. CNR Center on Aging, University of Padua, Italy

The metabolic syndrome (MetS) represents a combination of multiple
metabolic and physiologic risk factors for both type 2 diabetes mellitus and
atherosclerotic cardiovascular diseases, firstly described about 40 years ago.
Despite an increasing literature about the MetS, the underlying mechanism
of the syndrome is not completely understood. Factor analysis has recently
emerged as a useful statistical method for identifying patterns underlying the
co-occurrence of MetS components. Most studies have been conducted in
younger adults, but few data are available on the MetS in the elderly. How-
ever, when dealing with aged individuals, the cluster of risk factors and the

strength of their association is expected to be different compared to younger
individuals, because of an obvious survival effect. Therefore, the findings in
younger cohorts cannot be generalized to the aged populations. Moreover, it
has been proposed that the MetS is a powerful determinant of diabetes, but
few studies have evaluated the extent to which the MetS or its components
relate to its development. In the Italian Longitudinal Study on Aging (ILSA)
we assessed sex-specific prevalence rates (according to the ATP III criteria)
and clustering of the metabolic syndrome components, separately for diabetic
and non diabetic elderly, and evaluated how characterized factors predict the
development of type 2 diabetes in a cohort of 5,632 individuals age 65-84 at
baseline, followed for 4 years. The prevalence of Mets was higher in both men
and women with diabetes than those without (65.4% vs 25.2%, respectively,
for men; 87.4% vs 59.6%, respectively, for women). Factor analysis resulted
in three factors for men, and four factors for women. In men, factor 1 was
characterized by BMI, waist circumference, WHR, triglycerides, HDL choles-
terol (negative factor loading) and HOMA IR; factor 2 was characterized by
BMI; waist circumference, systolic and diastolic blood pressure; factor 3 was
characterized by fasting glucose and HbA1c. The cumulative percentage of
total variance were 39.7%, 60.6% and 76.8%, respectively. In women, the
first factor correlates with BMI, waist circumference, triglycerides, HOMA
IR and APO A (negative factor loading); the second factor was characterized
by triglycerides, total cholesterol and APO B; the third factor by waist cir-
cumference, WHR, fasting glucose, HBA1c and HOMA IR; the fourth factor
by APO A, systolic and diastolic blood pressure. The cumulative percentages
of total variance were 32.6%, 57.7%, 75.0% and 90.6%. During the 4-years
follow-up, 40 males (3. 8%) and 54 females (6.0%) who were non diabetic at
baseline, developed diabetes. The body size factor (that includes also insulin
resistance for men) was significantly associated with development of diabetes,
for both men and women, controlling for age, smoking status, education and
other factors (men: OR=2.30, 95% CI 1.41-3.74; women: OR=2.06, 95% CI
1.33-3.17). Our data suggest that in the elderly more than one mechanism is
present to explain the MetS. Although similar patterns were detected between
men and women, remarkable differences were found between diabetic and
non diabetic individuals. Among non diabetic men, lipids and blood pressure,
body size and insulin resistance were associated, while among women the
three factors identified, body size, lipids and blood pressure seemed to be
uncorrelated. Among diabetic men and women, blood pressure was associated
to body size. In both sexes, insulin resistance clustered with lipids disorders.
We identified an index of obesity, in particular BMI and waist circumference in
men and only waist circumference in women, that overlapped with lipid/blood
pressure/insulin resistance factors in men and with lipids/insulin and glucose
factors in women. The overlap reveals underlying commonalities between
physiological domains and these data seem to identify obesity as the common
factor in the MetS.
References
[1] Crepaldi G. Origin and development of the metabolic syndrome. In “The

Metabolic syndrome at the beginning of the XXIst century” edited by
Serrano Rios M et al, Elsevier, 2005. pg.6-13

[2] Zambon A, Pauletto P, Crepaldi G. Review article: the metabolic
syndrome–a chronic cardiovascular inflammatory condition. Aliment
Pharmacol Ther. 2005 Nov;22 Suppl 2:20-3.

[3] Noale M, Maggi S, Marzari C, Limongi F, Gallina P, Bianchi D, Crepaldi
G for the ILSA Working Group. Components of the metabolic syndrome
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Study on Aging. Atherosclerosis. 2005 Oct 19[Epub ahead of print]
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We-ML8:1 POSCH TRIAL AND THE INITIAL PROOF OF THE
CHOLESTEROL HYPOTHESIS: IMPLICATIONS FOR
TODAY

H. Buchwald. Department of Surgery and Biomedical Engineering,
University of Minnesota, Minneapolis, USA

Objectives: To prove the lipid hypothesis in a secondary, randomized,
controlled, clinical trial.

Methods: The Program on the Surgical Control of the Hyperlipidemias
(POSCH) was designed to test whether cholesterol lowering achieved by the
partial ileal bypass operation would favorably effect the manifestations of
atherosclerotic disease. The study population consisted of 838 patients (417
in the control group and 421 in the surgery group), both men (90.7%) and
women, with an average age of 51 years, who had survived a first myocardial
infarction. The initial mean follow-up period was 9.7 years; the extended
study lasted up to 20 years. No patients were lost to follow-up.

Results: When compared with the control group at five years, the surgery
group had a total plasma cholesterol level 23.3% lower, a low-density lipopro-
tein cholesterol level 37.7% lower, and a high density lipoprotein cholesterol
level 4.3% higher (p<0.05).

As the trial progressed, all of the clinical endpoints became significantly
(p<0.05) different: overall mortality, mortality from coronary heart disease,
mortality from coronary heart disease and confirmed nonfatal myocardial
infarction, confirmed nonfatal myocardial infarction, incidence of coronary
artery bypass grafting or percutaneous transluminal coronary angioplasty,
and onset of clinical peripheral vascular disease. There were no statistically
significant differences between groups for cerebral vascular events, mortality
from non-atherosclerotic disease, and cancer.

In addition, coronary arteriograms were blindly compared at 0, 3, 5, 7,
and 10 years with statistically significant demonstration of disease arrest, and
actual regression, in the surgery group.

Conclusions: The initial proof of the cholesterol hypothesis was provided
by the POSCH trial.

Implications for today: Today, surgery, namely bariatric surgery, has again
proven by a global meta-analysis that treating the primary disease of morbid
obesity can reverse the comorbid condition of hyperlipidemia, as well as
diabetes, hypertension, and obstructive sleep apnea.
References
[1] Buchwald H, Varco RL, Matts JP, et al. Effect of partial ileal bypass

surgery on mortality and morbidity from coronary heart disease in patients
with hypercholesterolemia. Report of the Program on the Surgical Control
of the Hyperlipidemias (POSCH). New Engl J Med 1990; 323:946-955.

[2] Buchwald H, Matts JP, Fitch LL, et al. Changes in sequential coronary ar-
teriograms and subsequent coronary events. JAMA 1992; 268:1429-1433.

[3] Buchwald H, Campos CT, Varco RL, et al. Effective lipid modification
by partial ileal bypass reduced long-term coronary heart disease mortality
and morbidity: five-year posttrial follow-up report from the POSCH. Arch
Intern Med 1998; 158:1253-1261.
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and Blood Institute, Bethesda, MD
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We-W30:1 GENETIC DETERMINANTS OF PLASMA
LIPOPROTEINS

J.C. Cohen1, A. Pertsemlidis1, H.H. Hobbs1,2. 1McDermott Center for
Human Growth and Development, 2Howard Hughes Medical Institute, UT
Southwestern Medical Center, Dallas, TX, 75390, USA

Objective: A new approach to understand quantitative traits was recently
proposed based on the finding that nonsynonymous (NS) sequence variants
in certain genes are preferentially enriched at one extreme of the population
distribution. The NS variants, though individually rare, are cumulatively fre-
quent and influence quantitative traits, such as plasma lipoprotein levels. We
used the NS variant technique to test the hypothesis that genetic variation in
NPC1L1 contributes to variability in cholesterol absorption and plasma levels
of low density lipoproteins (LDL) in a population-based study.

Methods: Cholesterol absorption was assessed using the ratio of plasma
campesterol (a plant sterol) to lathosterol (a cholesterol precursor), and in-
dividuals were stratified into high absorbers (high campesterol:lathosterol
ratio) and low absorbers (low campesterol:lathosterol ratio). Individuals were
stratified by race, sex, and campesterol:lathosterol ratio and the exons and
flanking intronic sequences were sequenced in the 32 individuals from each
race/sex group who had the highest and lowest campesterol:lathosterol ratios.

Results: Nonsynonymous sequence variations in NPC1L1 were 5 times
more common in low absorbers (n=26 of 256) than in high absorbers (n=5
of 256) (P<0.001). The rare variants identified in low absorbers were found
in 6% of 1,832 African-Americans and were associated with lower plasma
levels of LDL-C (96±36 mg/dL vs. 105±36 mg/dL; p=0.005). Expression of
the recombinant mutant NPC1L1 alleles revealed that several of the mutation
resulted in unstable proteins.

Conclusion: These data, together with prior findings, reveal a genetic
architecture for LDL-C levels that does not conform to current models for
quantitative traits and indicate that a significant fraction of genetic variance in
LDL-C is due to multiple alleles with modest effects that are present at low
frequencies in the population.
Funding: This work was supported by grants from the Donald W. Reynolds
Foundation, The LeDucq Foundation, The Perot Family Fund, a Veterans
Affairs Merit Research Grant, and the National Institutes of Health.

We-W30:2 LECITHIN:CHOLESTEROL ACYLTRANSFERASE
DEFICIENCY SYNDROMES

L. Calabresi, G. Franceschini. Center E. Grossi Paoletti, Department of
Pharmacological Sciences, University of Milan, Italy

Objective: Mutations in the lecithin:cholesterol acyltransferase (LCAT) gene
lead to two rare autosomal diseases, both characterized by severe hypoal-
phalipoproteinemia in homozygotes: familial LCAT deficiency (FLD), and
fish-eye disease (FED). In FLD homozygotes, LCAT is either absent or lacks
catalytic activity; as a result, there is very little cholesteryl esters in plasma. In
FED homozygotes, LCAT does not esterify cholesterol in HDL, but esterifies
cholesterol in VLDL and LDL; subnormal cholesteryl esters levels are present
in plasma. Clinically, FLD homozygotes present with corneal opacity, anemia,
proteinuria, haematuria, and ultimately renal failure, often requiring kidney
transplantation. In contrast, FED homozygotes do not appear to have typical
clinical manifestations except for corneal opacity. Cardiovascular risk in these
two different diseases is still not clarified. Objective of the present work was
to better understand the role of LCAT in lipoprotein metabolism, through the
genetic and biochemical characterization of families carrying mutations in the
LCAT gene.

Methods and Results: Fourteen families carrying LCAT deficiency have
been identified by Lipid Clinics and Departments of Nephrology throughout
Italy. Nineteen different mutations in the LCAT gene have been identified,
spread from residue -14 to 372; 2 were nonsense mutations, 2 were deletions
resulting in frameshift and premature termination, and 15 were missense
mutations. DNA analysis of 82 family members identified 17 carriers of two
mutant LCAT alleles, 11 with FLD and 6 with FED, 44 heterozygotes and

23 subjects with a normal genotype. All carriers of two mutant LCAT alleles
had remarkably low plasma HDL-C, apoA-I, and apoA-II levels. The severe
HDL deficiency is associated with multiple alterations in HDL structure
and particle distribution, with a selective depletion of LpAI:A-II particles,
a predominance of small, pre-beta-migrating HDL (plasma content 3.5-fold
higher than in controls) and a complete lack of HDL2. Such changes likely re-
flect the accumulation in plasma of cholesteryl ester-poor, apoA-I-containing,
discoidal HDL, which cannot mature into spherical HDL due to the lack of
LCAT activity. With the exception of the homozygous carrier of the X-14
mutation, all cases had remarkably low plasma LCAT protein concentrations;
a highly significant positive correlation (R=0.814, p=0.0002) was found be-
tween plasma LCAT and HDL-C concentrations, suggesting that HDL may
function as a vehicle for LCAT in plasma, stabilizing the enzyme and prevent-
ing its catabolism. On average, plasma total and LDL cholesterol levels tended
to be lower, and LDL particles tended to be smaller than controls, but the
differences did not achieve statistical significance. Unesterified cholesterol,
the unesterified/total cholesterol ratio, VLDL-cholesterol, and triglycerides
were significantly elevated, whereas apoB was significantly lower compared
to controls. Twenty-two out of 41 carriers of one mutant LCAT allele (54%)
had a low plasma HDL-C (defined as < 40 mg/dl); the average plasma
HDL-C and apoA-I levels were significantly lower than in controls. Plasma
LCAT activity was also significantly lower than in controls, whereas CER was
normal. The plasma distribution of HDL subpopulations was normal, except
for an increase in the plasma content of pre-beta-HDL. The lipoprotein profile
of carriers of two mutant LCAT alleles, characterized by a dramatic reduction
of plasma HDL-C and apoA-I levels, often associated with high triglycerides,
is indicative of a high cardiovascular risk. However, only one of the 17 carriers
of two mutant LCAT alleles, a 71 y.o. man with elevated LDL-cholesterol (234
mg/dl) and triglycerides (324 mg/dl), hypertension, and diabetes, presented
with premature coronary artery disease (MI at age of 50 y.). Carriers of one
mutant LCAT allele also present with low HDL-C and apoA-I levels, but only
two out of 41, both with hypertension and dyslipidemia, had a stroke at the
ages of 68 and 70 y.

Conclusion: In a large series of subjects carrying mutations in the
LCAT gene, the inheritance of a mutated LCAT genotype causes a gene-
dose-dependent alteration in the plasma lipid/lipoprotein profile, which is
remarkably similar between subjects classified as FLD or FED. The inheri-
tance of a single mutant LCAT allele thus leads to a biochemical phenotype
intermediate between those of carriers of two or zero copies of mutant alleles,
indicating that the biochemical abnormalities are expressed as codominant
traits in families carrying mutations in the LCAT gene.
References
[1] Calabresi L, Pisciotta L, Costantin A, et al. The molecular basis of

lecithin:cholesterol acyltransferase deficiency syndromes: a comprehen-
sive study of molecular and biochemical findings in 13 unrelated Italian
families. Arterioscler Thromb Vasc Biol 2005; 25:1972-1978.

Funding: The work was supported by grants from Telethon-Italy (GGP02264
to LC) and Fondazione Cariplo (to GF).

We-W30:3 FROM MAPPING TOWARDS FUNCTION:
SUSCEPTIBILITY GENES OF FAMILIAL COMBINED
HYPERLIPIDEMIA

P. Pajukanta. Department of Human Genetics, David Geffen School of
Medicine at UCLA, Los Angeles, USA

Objective: Familial combined hyperlipidemia (FCHL) is a common complex
disease accounting for 10-20% of premature coronary heart disease (CHD).
FCHL is characterized by elevated levels of serum total cholesterol, trigyc-
erides or both. The other component traits include low HDL cholesterol, small
dense LDL particles and elevated apolipoprotein B. To identify DNA sequence
variants contributing to the complex FCHL phenotype data from genome-wide
linkage, association and gene expression studies can be combined. Given the
complex FCHL phenotype, this approach should help further validate results
obtained with one approach in order to more efficiently elucidate the genetic
background of this common disease.

Methods: Recent approaches that utilize the human genome variation data
and maximize the current genotyping and expression analysis capabilities
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provide novel strategies for gene identification in FCHL. Linkage signals ob-
tained in the previous low-density genome-wide scans can be fine mapped by
using high-density of single nucleotide polymorphisms (SNPs) for association
analyses and monitoring gene expression differences between FCHL cases and
controls. The human sequence variation data provided by the HapMap Project
can be utilized in fine mapping to define the regional linkage disequilibrium
patterns. The goal is to select the tag SNPs, capturing most of the genetic
variation in the linked regions, for the association testing in extended FCHL
families.

Results: I will describe our recent studies aiming to identify FCHL genes
using these kinds of approaches. We recently identified the upstream tran-
scription factor 1 for FCHL and high triglycerides in Finnish FCHL families
(Pajukanta et al. 2004). USF1 is a transcription factor regulating several genes
in lipid and glucose metabolism. Variants of this gene are also implicated
in Mexican FCHL families (Huertas-Vazquez et al. 2005). Although genetic
evidence is supportive of a role for USF1 in the etiology of FCHL, the
mechanisms of causality for the identified variants still remain largely un-
known. Therefore, we are currently systematically investigating the associated
variants for functional significance. We are also in the process to fine map
other chromosomal regions linked to FCHL or its component traits in several
study samples. Accordingly, the linked regions on chromosomes 11p, 16q,
and 20q are being studied to identify the underlying genes. As an alternative
strategy, gene expression data from fat biopsies is utilized to identify regional,
differentially expressed candidate genes for sequencing.

Conclusions: High-resolution approaches with dense sets of SNPs can
now be utilized in the linked regions and at the genomic level to identify
novel genes for FCHL and its component traits. Furthermore, as interactions
between DNA sequence variants are expected to play a crucial role in complex
diseases, such as FCHL, identified variants should be investigated for the pos-
sibility of genetic interactions to identify the full spectrum of DNA sequence
variants that contribute to the complex FCHL phenotype
References
[1] Pajukanta P et al. Familial combined hyperlipidemia is associated with

upstream transcription factor 1 (USF1). Nature Genetics, 2004, 36:371-
376. 2. Huertas-Vazquez A et al. Familial Combined Hyperlipidemia in
Mexicans: Association with Upstream Transcription Factor 1 and Link-
age on Chromosome 16q24.1. Arteriosclerosis Thrombosis and Vascular
Biology, 2005, 25:1985-1991.

Funding: NIH grants HL-28481 and HL-70150, and AHA grant 0430180N.

We-W30:4 GENOME-WIDE EXPRESSION ANALYSIS OF CELLS
EXPRESSING WILD-TYPE OR GAIN OF FUNCTION
MUTANT (D374Y) PCSK9

A. Chester, X.M. Sun, A.K. Soutar. Lipoprotein Group, MRC Clinical
Sciences Centre, Hamersmith Hospital, London, United Kingdom

Objective: Mutations in PCSK9 can cause familial hypercholesterolemia
(FH), however, loss of function mutations result in low LDL cholesterol.
PCSK9 is a proprotein convertase which undergoes self cleavage but its role
in cholesterol metabolism is unclear. Microarray studies have linked PCSK9
to sterol metabolism, overexpression in rat liver causes hypercholesterolemia
by reducing LDL receptor (LDLR) protein, but gain of function mutations
increases secretion of apoB containing lipoproteins without changes in LDLR.
Comparison of gene expression from cells expressing wild-type (WT) PCSK9
or a naturally occurring D374Y mutation will identify genes regulated by
PCSK9.

Methods: Rat McArdleRH7777 hepatoma liver cells stably expressing
WT, D374Y PCSK9 or empty vector were generated. Total RNA extracted
from these cells in triplicate was used to generate biotin-labelled cRNA which
was hybridised to Affymetrix GeneChip® Rat 230 arrays.

Results: Data was normalised and analysed using Rosetta Resolver soft-
ware. An error weighted, one-way ANOVA was performed on the 3 groups
of combined data. 1647 genes were determined to have altered expression
levels in at least one of the groups. Pair wise comparison reveals 116 genes
that are differentially regulated between WT and D374Y with a 2.0 or greater
fold change between the means of the two groups. This greatly exceeds the
differences between WT and vector (36) or D374Y and vector (15) analysed
using the same criteria.

Conclusions: Gene expression analysis has identified a number of genes
that are differentially regulated in cells expressing WT or D374Y PCSK9.
Funding: BHF (UK)

We-W30:5 EPISTATIC EFFECT OF FREQUENT
APOLIPOPROTEIN E AND LIPOPROTEIN LIPASE
GENE VARIANTS ON HYPERTRIGLYCERIDEMIA
HYPERAPOBETALIPOPROTEINEMIA EXPRESSION

P. Perron1, D. Brisson1, M. Santure1, P. Blackburn1,2,3 , J.P. Despres3,
D. Gaudet1. 1CMGC, Chicoutimi Hospital, Quebec, Canada; 2UQAC,
Quebec, Canada; 3Quebec Heart Institute, Quebec, Canada

The combination of hypertriglyceridemia (hyperTG) and hyperapobetal-
ipoproteinemia (hyperapoB) is associated with an increased coronary artery
disease (CAD) risk. Both apoE and lipoprotein lipase (LPL) genes are involved
in the TG-rich apoB containing lipoproteins catabolic pathway. Several apoE
and LPL gene variants, known to affect TG or apoB concentrations, have an
allelic frequency (AF) of at least 5% in the general population.

Objective: This study examined the combined effect of frequent apoE and
LPL gene variants on the expression of hyperTG-hyperapoB.

Methods: ApoE and LPL genotypes, and lipid profile, were assessed
among 1,441 French-Canadians from the Saguenay founder population. The
population AF of the studied apoE and LPL variants has been previously
estimated in a random sample of 2,000 individuals. Analyses were performed
to estimate the relationship between apoE and LPL gene variants and the risk
of hyperTG and hyperapoB.

Results: The apoE4 increased the risk of expressing the hyperTG-
hyperapoB phenotype (odds ratio (OR)=1.96,p=0.014). This risk was ex-
acerbated (OR=4.7, p=0.017) in presence of LPL gene variants. The
apoE2 allele (E2-E3) was negatively associated with hyperTG-hyperapoB
(OR=0.52,p=0.005) in absence LPL gene variants. The presence of LPL gene
variants among E2 carriers shifts this association towards non-significance.

Conclusion: These results suggest that epistasis is an important phe-
nomenon to consider while assessing the CAD risk associated with gene
variants or the effect of frequent alleles on high-risk lipid profiles.
Funding: This project was supported by ECOGENE-21 (CIHR #CAR43283).

We-W30:6 THE APOAV GENE IS ASSOCIATED WITH FAMILIAL
COMBINED HYPERLIPIDEMIA AND DYSLIPIDEMIA

G.M. van der Vleuten1, A. Isaacs2, W. Zeng3, P.H. Talmud3, C.M. van
Duijn2, A.F.H. Stalenhoef1 , J. de Graaf1. 1Radboud University Nijmegen,
Nijmegen, the Netherlands; 2Erasmus University Rotterdam, Rotterdam, the
Netherlands; 3University College London, London, United Kingdom

Objective: Apolipoprotein AV (ApoAV) is a recently identified gene in the
apolipoprotein AI-CIII-AIV-AV cluster and is associated with plasma triglyc-
eride (TG) and HDL-cholesterol (HDL-c) levels. The apoAV gene resides on
chromosome 11, where linkage analyses have identified a locus for familial
combined hyperlipidemia (FCH), the most common genetic lipid disorder.
The aim of the present study was to investigate whether the apoAV gene is
associated with FCH and its related phenotypes.

Methods: The study population included 36 families, compromising 620
individuals, of whom 158 individuals were diagnosed as FCH patient. The
diagnosis of FCH was based on plasma TG, total cholesterol (TC) and
apolipoprotein B (apoB) levels, using the recently published nomogram. Two
polymorphisms in the apoAV gene (-1131T>C and S19W) were genotyped
with PCR-RFLP. The FBAT program was used for the analysis of each
polymorphism and haplotype.

Results: Haplotype analysis showed that apoAV was associated with FCH
(p=0.03). Associations were also found with individual lipid and lipoprotein
levels for the apoAV haplotypes (TC (p=0.03), TG (p<0.01), apoB (p=0.01),
HDL-c (p=0.02), small dense LDL (p=0.01), VLDL-c (p<0.01) and VLDL-tg
levels (p<0.01)). Furthermore, FCH patients carrying a -1131C allele or a
19W allele had higher TG (+25% and +27%), VLDL-c (+37% and +45%) and
VLDL-tg levels (+54% and +43%), compared to wildtype homozygotes.

Conclusion: In these Dutch FCH families, the apoAV gene is associated
with FCH and dyslipidemia. ApoAV might be the gene underlying the linkage
signal previously detected on chromosome 11 for FCH.

We-W30:7 FASTING INDUCES HYPERLIPIDEMIA IN MICE
OVEREXPRESSING PCSK9

G. Lambert1, T. Pineau2, M. Krempf1, P. Costet1 . 1Inserm U539, Nantes,
France; 2Inra, Toulouse, France

Aim: PCSK9 mutations lead to familial hypercholesterolemia (FH) by virtue
of its role as a negative modulator of the LDL receptor (LDLr) and thereby of
plasma LDL clearance. But the exact role of PCSK9 on VLDL hepatic pro-
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duction remains controversial. Here, we uncover that upon fasting, the down
regulation of the LDLr is also the mechanism by which PCSK9 modulates the
hepatic production of VLDL.

Results: The adenoviral mediated overexpression of PCSK9 results in
massive hyperlipaemia in 24-hours fasted but not in fed mice [TG=137±9,
111±18, 251±32*, 113±8mg/dL in fed Ad-PCSK9, fed Ad-Null, fasted
Ad-PCSK9 & fasted Ad-Null, respectively, n=6 all, *P<0.01 vs. all other
groups]. Using the triton method, we observed a 2.5-fold increase in VLDL
apoB100 and TG hepatic output in the fasted Ad-PCSK9 mice [*P<0.02 vs.
all groups]. We performed similar experiments in LDLr (-/-) mice showing
that VLDL production is increased upon fasting irrespective of the PCSK9
expression status. This increased production of VLDL was associated with (i)
a concomitant reduction of intrahepatic lipid stores as well as an increased flux
of free fatty acids (FFA) to the liver of fasted mice overexpressing PCSK9 and
with (ii) a lack of down-regulation of PPARa and target genes expression. In-
terrestingly, PCSK9 hepatic expression is inhibited by the hypotriglyceridemic
PPARa agonist fenofibrate.

Conclusion: The negative modulation of LDLr expression by PCSK9,
that decreases plasma LDL clearance, is therefore a molecular mechanism by
which PCSK9 may alter VLDL production in pathophysiological conditions
mimicked by long-term fasting in mice.

We-W31 DIAGNOSTIC TECHNOLOGIES FOR ARTERIAL
DISEASES (1st PART)

We-W31:1 ASSESSMENT OF STRUCTURAL MARKERS AS
SURROGATE ENDPOINTS FOR ARTERIAL DISEASE

D.H. O’Leary. Department of Radiology, Tufts University School of
Medicine, Boston, MA, USA

Objective: Overview of imaging technologies available for monitoring car-
diovascular disease (CVD) progression.

Methods: Review of the literature keyed to the following terms: carotid
intima-media thickness (CIMT), intravascular ultrasound (IVUS), quantitative
coronary angiography (QCA), coronary calcium scoring and electron beam
computerized tomography (EBCT), multislice spiral computed tomography
angiography (CTA), and magnetic resonance imaging (MRI).

Results: Imaging tests that can directly image arterial wall structure may
serve as substitutes for clinical endpoints. By direct measurement of change
over time, such surrogates have the potential to increase greatly the efficacy
of clinical trials by permitting the design of shorter studies involving fewer
subjects. While QCA is the most established imaging technique for measuring
CVD progression, it is invasive and is no longer employed in therapeutic
trials. IVUS is also invasive, but because of its ability to circumferentially
study the adjacent coronary artery wall with high-resolution ultrasound, it is
considered promising as a surrogate and is currently being used in several
clinical trials. CTA is a very new technique and is the early stages of gaining
clinical acceptance. It potential for utilization as a surrogate is unclear. Of the
noninvasive measures, CIMT as measured by B mode ultrasound is the most
established method for measuring atherosclerosis progression and regression.
Several large observational studies have demonstrated a graded response
between increasing CIMT and increased risk of incident CVD events. While
no single study has been powered to demonstrate that slowing of CIMT pro-
gression leads to a decrease in future events, in six clinical trials of HMG-CoA
reductase inhibitors (statins) which reported a significant beneficial impact
of statins on IMT progression, there were beneficial trends with respect to
reported to reported CVD endpoints [1]. It is not clear that the results seen
can be generalized to other theraputic agents, however. CIMT also remains
handicapped in that there are no generally accepted standards for measuring
CIMT change. EBCT, while useful in identifying advance atherosclerosis,
seems to have little use as a tool for assessing disease progression. MRI,
because of its unique potential to study plaque composition as well as wall
structure, continues to be widely viewed as having great potential as a surro-
gate. However, it is a technique that continues to be developed and improved
and its efficacy remains undefined.

Conclusion: Imaging biomarkers can serve as valid surrogates for clinical
endpoints. Of the noninvasive techniques available, CIMT is currently the
most useful. IVUS, while limited because it is invasive, will likely have great
value in limited circumstances.
References
[1] Espeland MA, O’Leary DH, Terry JG, Morgan T, Evans G, Mudra H.

Carotid intimal-media thickness as a surrogate for cardiovascular disease

events in trials of HMG-CoA reductase inhibitors. Current Controlled
Trials in Cardiovascular medicine 2005;6:3

We-W31:2 INTIMA-MEDIA THICKNESS AS AN ADDITIVE
MARKER OF CARDIOVASCULAR RISK

D. Baldassarre. Department of Pharmacological Sciences, University of
Milan, and Cardiologico “Monzino” Center, IRCCS, Milan, Italy

Objective: To elucidate whether carotid artery intima media thickness (IMT)
detected by B-mode ultrasound can be considered as a clinically useful marker
of cardiovascular risk.

Methods: To address the study objectives the correlation between carotid
IMT and vascular risk factors (VRFs), the IMT performance in the recognition
of patients with and without history of vascular events, the association between
carotid IMT and the extent of coronary atherosclerosis, and the carotid IMT
capacity to predict new vascular events are discussed.

Results: In large cross-sectional studies mainly performed in patients
attending our Lipid Clinic, we have previously shown that carotid artery IMT
correlates well with coronary VRFs [1,2]. We have also shown that carotid
IMT discriminates well between groups of patients with and without a history
of events [1]. In a later study, carried out by using Artificial neural networks
as an innovative approach to perform statistical analyses, we have also shown
that carotid IMT can significantly increase the capacity of VRFs to identify
patients with and without a history of cardiovascular events even on an
individual basis [3]. More recently we have also investigated the relationship
between carotid atherosclerosis detected by external B-mode ultrasound and
coronary atherosclerosis measured by both quantitative coronary angiography
(QCA) and intravascular ultrasound (IVUS). In this study, the highest correla-
tion coefficients between carotid and coronary atherosclerosis were observed
when both vascular districts were measured with ultrasound methods (external
carotid B-mode ultrasound vs coronary IVUS). In the same study, carotid
ultrasonic variables proved more effective than QCA to identify patients with
a positive IVUS test. Finally, in a longitudinal - observational study, we have
also shown that the combined use of the Framingham Risk Score (FRS) and
ultrasonic measurements of carotid IMT significantly increases the ability of
VRFs to predict cardiovascular events in patients at low/intermediate risk
(FRS <20%). A prospective, multicenter, longitudinal, long-term, observa-
tional study (The IMPROVE study) is currently ongoing. It aims to investigate
the association between carotid IMT-progression and the rate of new vascular
events in subjects at high risk. The patients enrolment ended in April 2005
and a total of 3746 patients were recruited in 6 European countries (1095 in
Italy, 504 in France and 2140 in northern Europe).

Conclusions: Data will be presented clearly supporting the possibility of
using carotid IMT not only as a marker of cardiovascular risk but also as a
predictor of new events. These results, together with those reported by others,
also support the possibility of using carotid IMT as a surrogate endpoint in
pharmacological studies. Although this approach has been already used in a
number of clinical trials to evaluate the effectiveness of anti atherosclerotic
treatments, studies are needed to fully demonstrate that IMT-progression, like
IMT measured in cross-sectional studies, is a predictor of new vascular events.
The currently ongoing IMPROVE study will address also this still missing
piece of information; results are expected for the end of 2007.
References
[1] Baldassarre D, Amato M, Bondioli A, Sirtori CR, Tremoli E. Carotid

artery intima-media thickness measured by ultrasonography in normal
clinical practice correlates well with atherosclerosis risk factors. Stroke
2000;31:2426-2430.

[2] Baldassarre D, Amato M, Pustina L, Tremoli E, Sirtori CR, Calabresi L,
Franceschini G. Increased carotid artery intima-media thickness in sub-
jects with primary hypoalphalipoproteinemia. Arterioscler Thromb Vasc
Biol 2002;22:317-322.

[3] Baldassarre D, Grossi E, Buscema M, Intraligi M, Amato M, Tremoli E,
Pustina L, Castelnuovo S, Sirtori CR. Recognition of patients with cardio-
vascular disease by artificial neural networks. Ann of Med. 2004;36:630-
640.

Funding: Research describing correlations between carotid and coronary
atherosclerosis is supported by the Italian Ministry of Health. The improve
study is supported by European Union.
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We-W31:3 VASA VASORUM NEOVASCULARIZATION
VISUALIZED WITHIN THE HUMAN CAROTID
ATHEROSCLEROTIC PLAQUE:
CONTRAST-ENHANCED ULTRASOUND IMAGING
AND HISTO-PATHOLOGIC CORRELATES

S. Feinstein1 , M. Davdison1, M. Feinstein 2, R. Neems1, M. Goldin1,
P. Balan1, F. Shah1, P. Espinosa1. 1Rush Univeristy Medical Center, Chicago,
USA; 2Princeton University, Princeton, USA

Background: Previous studies have demonstrated the existence of neovas-
cularization in the human atherosclerotic plaque, a far greater incidence
of neovascularization from the adventitia relative to the lumen, and a cor-
relation between plaque instability and carotid occlusive disease. Using
contrast-enhanced ultrasound examinations, the vasa vasorum and the plaque
neovascularization in the adventitial/media/intima region of the carotid arteries
can be visualized.

Objectives: To correlate the degree of neovascularization observed in
carotid plaque during contrat-enhanced, ultrasound imaging to the pathology
specimens obtained from carotid endarterectomy surgery.

Methods: Patients underwent a contrast-enhanced, carotid ultrasound exam
with a GE VIVID7 Dimension or a Philips/ATL HDI 5000 using an intra-
venous ultrasound contrast agent (Optison). Twenty-one (21) patient carotid
examinations were included in this review based on the entry criteria that a
>50% stenosis was present. Fifteen (15) patients underwent surgical carotid
endarectomies (17 carotid specimens). The degree of neovascularization was
visually based on standard criteria.

Results: A visual grading system for the presence of neovascularization
was applied (3=extensive, 1=minimal, and 2=moderate). Of the 20 patients
observed with plaque neovascularization, extensive neovasculature was ob-
served in the plaque of 4 patients, moderate neovasculature was observed
in the plaque of 5 patients, and minimal, sporadic vasculature was observed
in the plaque of 11 patients. The correlation between the contrast-enhanced
ultrasound imaging and tissue neovascularization was r=0.68.

Conclusion: The ultrasound contrast-enhanced visualization of the neo-
vascularization correlated with the presence and degree of neovascularization
in the human atherosclerotic carotid plaque. The use of contrast-enhanced,
carotid imaging may be used to detect the systemic atherosclerosis in at-risk
populations.

We-W31:4 ULTRASOUND PHENOTYPES OF CAROTID
ATHEROSCLEROSIS ARE BIOLOGICALLY AND
GENETICALLY DISTINCT

J.D. Spence1, A.A. House2, A. Fenster1, R.A. Hegele1. 1Robarts Research
Institute, London, Canada; 2University of Western Ontario, London, Canada

Background: Determinations of carotid intima-media thickness (IMT), plaque
size and stenosis are commonly used to predictor risk, as phenotypes for ge-
netic research and as surrogate outcomes.

Purpose: To compare biological and genetic characteristics of ultrasound
phenotypes, and response to therapy.

Methods: we studied correlation of these phenotypes and their association
with risk factors and genetic markers, in several populations: patients with
stroke or TIA, diabetic nephropathy, in vascular prevention clinics and in
aboriginal people with diabetes and their rate of progression/regression with
therapy.

Results: IMT was only modestly correlated (∼0.5) with both total plaque
area (TPA) and total plaque volume (TPV), while TPA and TPV were highly
correlated (R∼0.9) with each other. Multiple regression analysis showed that
the proportion of explained variance (R2) from traditional risk factors was
0.52 for TPA, but only 0.15 for IMT and 0.13 for stenosis. Furthermore,
IMT was most strongly associated with hypertension, while TPA was most
strongly associated with cholesterol and smoking and TPV was most strongly
associated with diabetes. Marked differences in genetic associations were
seen: the PPARG A12 allele was associated with reduced IMT but not TPV,
while the PPARG c.1431T allele was associated with increased TPV but
not IMT, while the PCK1-232G/G allele had more IMT and less TPV. TPV
regressed significantly in 3 months on atorvastatin vs placebo in only 20 per
group, much less than IMT.

Conclusion: Investigators using ultrasound phenotypes of atherosclerosis
should recognize that various traits are distinct.

We-W31:5 HOMOCYSTEINE AND FOLIC ACID LEVELS AND
RELATION TO CAROTID ATHEROSCLEROSIS IN
HIGH-RISK INDIVIDUALS

C. Held1, G. Sumner2, P. Sheridan2, M. McQueen2, S. Smith2, S. Yusuf2,
E. Lonn2. 1Dept of Cardiology, Karolinska University Hospital, Stockholm,
Sweden; 2Population Health Research Institute, Mc Master University,
Ontario, Canada

Objective: Epidemiological studies suggest that mild/moderate elevation in
plasma homocysteine (Hcy) is associated with atherothrombotic cardiovas-
cular (CV) disease. The association of Hcy and atherosclerosis is not clear
in populations with high CV risk. We evaluated the relationships between
Hcy, folic acid and atherosclerosis in 921 patients with known CV disease or
diabetes enrolled in the Homocysteine and Atherosclerosis Reduction Trial
(HART).

Methods: Atherosclerosis was assessed by high resolution B-mode ul-
trasound measurements of carotid intima-media thickness (IMT) and plaque
calcification.

Results: Mean and single max IMT was 1.27+0.34 and 2.41+0.83 mm,
respectively and plaque calcification was found in 27.7%. Hcy correlated with
mean (r=0.13; p<0.001) and single max (r=0.12; p<0.001) carotid IMT. There
was a progressively gradual increase across quartiles of Hcy of both mean
max (Q1; 1.17 to Q4; 1.28 mm; p<0.001 for trend) and single max IMT (Q1;
2.14 to Q4; 2.44 mm; p<0.001 for trend). The associations were no longer
significant after adjustments for age and sex and in multivariate analyses. For
folate, a weak trend towards an inverse relation was found (NS). Both Hcy
(p=0.02) and low folic acid (p=0.01) were independent predictors of plaque
calcification, even after adjustments for age and sex.

Conclusions: In high risk individuals Hcy and folate concentrations are
associated with carotid IMT in univariate analyses but not after adjustments
for age, sex and other risk factors. The associations with plaque calcification
appear stronger.
Funding: Canadian Institutes of Health Research (CIHR)

We-W31:6 CAROTID INTIMA-MEDIA THICKNESS BY B-MODE
ULTRASOUND AS A NEW TOOL TO RECOGNIZE
CAD IN PATIENTS WITH NO EVICENCES OF
ANGIOGRAPHIC NARROWINGS

M. Amato1, P. Montorsi1 , A. Ravani1, E. Oldani1, S. Galli1 , E. Tremoli1,2,
D. Baldassarre1,2 . 1Cardiologico Monzino Center, IRCCS, Milan, Italy;
2Dept of Pharmacological Sciences, University of Milan, Milan, Italy

Objective: to evaluate the ability of external carotid ultrasound (ECU) and
quantitative coronary angiography (QCA) to classify patients with coronary
atherosclerosis documented by intravascular ultrasound (IVUS).

Methods: ECU, IVUS and QCA were performed in 48 patients. The
potential of ECU and QCA variables to identify patients with a positive IVUS
test (IVUS(+)) was analyzed.

Results: The whole group was stratified according to a QCA diagnosis
of normality [maximal %-coronary stenosis (%CSmax) =<40%; n=16, group
A]; intermediate (%CSmax from 40% to =<70%; n=19, group B) or overt
atherosclerosis (%CSmax>70%; n=13, group C). The lowest group C IVUS-
determined coronary-IMTmax was used as threshold to define subjects in
group A and B as IVUS(+) or IVUS(-). Five (31.2%) subjects of group A
and 16 (84.2%) of Group B were classifiable as IVUS(+) despite their QCA
diagnosis of normal or intermediate atherosclerosis. Pooling data from groups
A and B, the area under the ROC curve increased from 0.730 to 0.798 to 0.885
when calculated on the basis of %CSmax, carotid-IMTmax, carotid-IMTmean,
respectively. Using a 1 mm cut-off value for carotid-IMTmean, no IVUS false
negatives were identified neither in group A nor in Group B, and 2/16 patients
in Group A and 2/19 in Group B were classifiable as IVUS false positives.
Sensitivity, specificity, positive and negative predictive values were 1, 0.75, 1,
0.57 for Group-A and 1, 0.25, 1, 0.83 for Group-B.

Conclusions: ECU variables have a higher capacity than QCA variables in
recognizing patients with a positive IVUS test.
Funding: Research supported in part by Italian Ministry of Health
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We-W32 INFLAMMATION (2nd PART)

We-W32:1 ROLE OF INFLAMMATION IN ATHEROGENESIS
AND IN PLAQUE INSTABILITY

F. Crea. Catholic University, Rome, Italy

Atherogenic stimuli cause endothelial dysfunction resulting in the expression
of adhesion molecules, cytokines and chemokines, followed by adhesion
and transmigration of inflammatory cells, thus triggering plaque formation.
Arterial remodeling initially limits lumen reduction; further growth of the
atherosclerotic plaque eventually leads to critical lumen reduction which, if
not compensated for by adequate collateral development, is responsible for
stable chronic angina. Treatment of stable atherosclerotic plaques is based on
reduction of atherogenic stimuli burden and of platelet reactivity as well as on
anti-ischemic drugs in symptomatic patients. A reduction of inflammatory cell
activation might be beneficial. Notably, statins and renin-angiotensin system
blockade reduce serum levels of C-reactive protein, a marker of inflammatory
cell activation. Enhanced NO bioavailability, as obtained for instance, by
moderate wine consumption and regular physical exercise might also be
beneficial.

Patients may remain stable for years or even for decades, at one extreme of
the spectrum, or may develop recurrent acute coronary syndromes at the other
extreme. The transition from stable to unstable disease is not predicted by the
severity of coronary stenoses nor by the extent of coronary atherosclerosis
and is due to yet unknown destabilizing stimuli eventually causing occlusive
or subocclusive thrombus formation. In about 2% of patients destabilizing
stimuli cause hyperreactivity of smooth muscle cells responsible for coronary
spasm: in these patients treatment is based on vasodilators. In about 40%
of patients destabilizing stimuli cause thrombus formation in the absence of
systemic evidence of inflammation: antithrombotic treatment and an invasive
approach, in patients with raised troponin levels, frequently results in persis-
tent stabilization. In the remaining 60% of patients destabilizing stimuli cause
activation of inflammatory cells, and in particular of lymphocytes, which is
likely to play a key role in thrombus formation. In these patients an invasive
approach and a potent antithrombotic treatment result in prompt remission of
symptoms, but recurrence rate of coronary instability remains high, in spite of
the best currently available treatment. A better knowledge of the triggers and
mechanisms of inflammation is warranted to further improve prognosis.

We-W32:2 A STANDARIZED STIMULUS AUGMENTS CRP
SIMILARLY IN PATIENTS WITH A HISTORY OF
STABLE OR UNSTABLE CHD

J.P. Werba1, P.G. Massironi1, M. Frigerio1, C. Biancardi1 , M. Amato1,
D. Baldassarre1,2 , F. Veglia1, E. Tremoli1,2, M. Camera1,2 . 1Centro
Cardiologico Monzino, Milan, Italy; 2Dept of Pharmacological Sciences,
University of Milan, Milan, Italy

Objective: To compare the CRP response to a standardized inflammatory
stimulus in patients with history of stable or unstable CHD

Methods: Adjuvanted influenza sc vaccination (Inflexal V®) was given
to 60 adult male patients with quiescent CHD and well-controlled CV risk
factors who had presented at onset of CHD as stable CHD: silent or inducible
ischemia (group 1, n=26) or acute coronary syndromes (group 2; n=34).
hsCRP was determined by ELISA on plasma samples collected at baseline
and 48 hours after vaccination, according to the results of a pilot time-course
study performed in 5 volunteers

Results: The patients were non diabetic, non-smokers, free of inflammatory
or other conditions that might presumably influence the immune response. The
groups were similar in prevalence of non-coronary atherosclerosis, history of
allergies, infections, CV risk factors and current use of CV drugs, including
aspirin (100%) and statins (90%), as well as age, BP, BMI and mean levels
of LDL-C, TG, HDL-C and median [25-75th perc] baseline hsCRP (group 1:
0.47 μg/ml [0.21-0.86] vs. group 2: 0.64 μg/ml [0.21-1.09]). Vaccination sig-
nificantly augmented hsCRP in both groups (Wilcoxon test, p<0.01), without
significant differences between groups in terms of absolute (0.12 μg/ml [0 -
0.29] vs 0.16 μg/ml [-0.02 - 0.41]) or percent (29% [0 - 81%] vs 36% [-6 -
72%] changes (Mann-Whitney tests, both NS)

Conclusion: CHD patients with history of stable or unstable disease
respond similarly to a defined standardized inflammatory stimulus (influenza
vaccination) in terms of CRP change.
Funding: Centro Cardiologico Monzino. Italian Ministry of Health

We-W32:3 INFUSION OF C-REACTIVE PROTEIN MEDIATES
ACTIVATION OF CIRCULATING LEUKOCYTES IN
HUMANS

R. Bisoendial 1, R. Birjmohun1, F. Akdim1, C. van ’t Veer2, C. Spek2,
D. Hartman3, E. de Groot4, D. Bankaitis-Davis5 , J. Kastelein1 , E. Stroes1.
1Department of Vascular Medicine, AMC Hospital, Amsterdam, the
Netherlands; 2Department of Experimental Internal Medicine, AMC
Hospital, Amsterdam, the Netherlands; 3Decode Genetics, Reykjavik,
Iceland; 4Department of Immunopathology, Sanguin Research, Amsterdam,
the Netherlands; 5Source Precision Medicine, Boulder, CO, USA

Objective: CRP has been associated with acute clinical manifestations of
atherosclerosis, independent from its severity, suggesting that CRP may have
a pathophysiological role in vulnerable lesion development. Since leukocyte
activation may be critical for plaque stability, we assessed gene expression
profiles of peripheral leukocytes and corresponding plasma products of genes
after infusion of purified recombinant human (rh)CRP in man.

Methods: Using quantitative real-time PCR analysis, whole-blood expres-
sion profiles were analyzed for 95 inflammatory markers upon infusion of
1.25 mg/kg rhCRP in

5 male volunteers. Relevant transcript levels were measured at baseline, 4
and 8 hours after rhCRP-infusion.

Results: CRP caused significant upregulation of MMP9, MCP-1, u-PA,
MIP-1alpha and IkappaBalpa mRNAs in leukocytes. mRNA upregulation
of MMP9 and MCP-1 was 17- and 11-fold, respectively. The increase in
plasma protein levels of MMP9 (78 ± 32 to 109 ± 41 ng/mL; p=0.014) and
MCP-1 (312 ± 92 to 2590 ± 898 pg/mL; p=0.007) closely mirrored mRNA
findings. In whole blood culture stimulation assays, the capacity of CRP
to evoke an inflammatory response was abolished by prior heat-inactivation
of CRP, excluding a contributive role for contaminants within the purified
CRP-preparation.

Conclusions: CRP induces activation of peripheral leukocytes, which pro-
vides a potential mechanism that links CRP to cardiovascular events beyond
its role as risk indicator. This finding lends further support to the quest for
CRP-lowering strategies in individuals at risk for cardiovascular disease.

We-W32:4 INFLUENZA VIRUS DIRECTLY INFECTS
ATHEROSCLEROTIC PLAQUES OF NORMAL AND
ATHEROSCLEROTIC MICE AND EXACERBATES
INFLAMMATION IN THE ATHEROSCLEROTIC
PLAQUE

M. Madjid1,2, M. Haidari1,2 , D. Vela1,2, S. Litovsky1,2, P. Wyde3,
W. Casscells1,2 . 1Texas Heart Institute, Houston, TX, USA; 2University of
Texas-Houston HSC, Houston, USA; 3Baylor College of Medicine, Houston,
TX, USA

Influenza can trigger heart attacks and influenza vaccination reduces the risk
of cardiovascular events. We tested if the influenza can directly infect the
atherosclerotic plaques.

Methods: We infected normal and atherosclerotic apo E knockout and
LDL receptor knockout mice with influenza H3/N2 virus. We also infected
human coronary endothelial and smooth muscle (HCEC and HCSMC) with
influenza. Respiratory syncytial virus (RSV) was used as the control virus.
Culture titers are expressed in log10/50 per microliter.

Results: On day 7 after infection, we were able to culture the viable virus
from lung (titer:6.8±0.9), heart (4.4±0.8), and aorta (5.9±10.8), but not from
the blood (0) of the atherosclerotic mice. Plaque infection persisted despite
absence of viremia. Influenza RNA was detected in the 80% of aortas and
40% of hearts removed from infected atherosclerotic mice (and not controls).
We observed positive immunofluorescence for influenza virus in infected
atherosclerotic plaques. Influenza infection was associated with increase in
plaque macrophages. RSV detection was negative in all 3 methods. TaqMan
real time PCR showed increased gene expression of chemokines (MCP-1,
IL-8 and RANTES) and adhesion molecules (VCAM-1, ICAM-1 and E
selectin) by several folds (i.e. 3 to 35 times) following infection of HCEC and
HCSMC.

Conclusions: We have shown for the first time that influenza virus directly
infects and resides in the atherosclerotic plaques. This is associated with pro-
inflammatory changes in the plaque and may be considered as a preventive or
therapeutic target.
Funding: US Army T5 #W81XWH-04-2-0035
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We-W32:5 RESISTIN CORRELATES WITH LOW GRADE
INFLAMMATION, BUT NOT WITH
PREATHEROSCLEROSIS AND INSULIN
RESISTANCE IN OBESE JUVENILES

H. Mangge, S. Pilz, K. Sargsyan, R. Horejsi, R. Moeller, R. Dimitrova,
G. Weihrauch, W. März. Medical University of Graz, Graz, Austria

Aims: Resistin, an adipokine initially linked to insulin resistance, was recently
found to be associated with inflammation and atherosclerosis. The aim of our
work was to elucidate the so far unknown role of resistin in obese juveniles.

Methods: Plasma resistin levels were measured by means of ELISA in 200
obese juveniles and 118 normal weighted controls from the STYrian Juvenile
OBesity Study (STYJOBS). Intima-media thickness of common carotid ar-
teries was determined as an indicator of early atherosclerosis and HOMA-IR
as a representative value for insulin resistance. Furthermore, we analysed
inflammatory parameters and performed lipometer derived measurements of
subcutaneous adipose tissue (SAT) on 15 well-defined measure points on each
body side.

Results: Compared to normal weight controls (3.6 ± 1.03 ng/ml), resistin
was significantly elevated in obese juveniles (4.23 ± 1.5 ng/ml, p<0.006),
and correlated with BMI (p<0.0001; r=0.27) and BMI-SDS (p < 0.0001,
r=0.23). Furthermore, a central (abdominal) SAT profile was associated with
higher resistin levels. However, no correlation was seen between resistin and
carotid intima-media thickness. A marginally significant correlation of resistin
with HOMA-IR (p=0.014; r=0.14) completely disappeared after controlling
for age, sex and BMI (p=0.91), whereas the correlation between resistin and
hs-CRP (p<0.0001; r=0.31) remained statistically significant even after these
adjustments (p=0.013).

Conclusion: Our results suggest that resistin is associated with low grade
inflammation in juvenile obesity but is not related to early insulin resistance
and preatherosclerosis.

We-W32:6 HIGHER SYSTEMIC INFLAMMATORY RESPONSE
IN UNSTABLE ANGINA AND CORONARY
ACCELERATED ATHEROSCLEROSIS.
OSTEOPONTIN, A MARKER OF PERSISTENT
INFLAMMATION

A. Mazzone 1, M.S. Parri1, D. Giannessi2 , M. Ravani1, P. Altieri3 ,
L. Casalino3, M.S. Maltinti2 , A. Biagini1 , S. Berti1 , A. Barsotti3 . 1G.
Pasquinucci Hospital IFC, CNR, Massa, Italy; 2IFC, CNR, Pisa, Italy;
3University Cardiology Department, Genoa, Italy

Objectives: Rapid Coronary Artery Disease (CAD) progression, (De novo
stenoses and in-stent restenosis), indicative of accelerated ats, is common
in immunologic diseases and diabetes. Osteopontin (OPN), an extracellular
matrix protein with cytokine properties, regulating early T helper 1 cell
response, increases in unstable plaque and in synovial T cells, playng a role
in amplification of inflammation. We sought assess a link between magnitude
of sistemic inflammatory response, by biohumoral features (OPN, IL-6, CRP)
and rapid CAD progression in pts undergoing PCI.

Methods: We studied 78 CAD pts: 45 Acute Coronary Sindrome(ACS),
36 UA/NSTEMI, 9 STEMI and 33 Effort Angina (EA) undergoing to PCI. We
evaluated biohumoral endpoints by basal OPN, IL-6, CRP plasma levels, and
in 39 pts at 24 hours, 1, 8, 15, 30,90 and 180 days after PCI; and angiographic
endpoint: in-stent restenosis and rapid ats progression at 6 months.

Results: We found higher basal inflammatory markers in ACS com-
pared to EA. OPN: E.A 571±45.2(ng/mL) mean ± sem, UA/NSTEMI
1300±134.1 (p=0.0001), STEMI 603.6±82.6 (p=0.017). For IL-6: EA
1.5±0.3 (pg/mL), UA/NSTEMI 5.3±1.7 (p=0.013), STEMI 2.5±0.7; for CRP
EA 0.33±0.1(mg/dL), UA/NSTEMI 1.6±0.6 (p=0.018), STEMI 0.69±0.5.
PCI/Stenting increased systemic inflammatory response. At 6 months IL-6
and CRP were normalized, while OPN was elevated in UA/NSTEMI pts.
At angiographic follow-up, UA/NSTEMI pts had coronary ats progression
compared to STEMI and EApts (p< 0.05), Baseline OPN, in UA/NSTEMI
pts, resulted an indipendent factor for CAD rapid progression at multivariate
analysis (p=0.002).

Conclusions: UA/NSTEMI shows the highest systemic inflammatory re-
sponse, expression of widespread coronary bed inflammation, and is associated
with a CAD rapid progression. In the same disease, OPN appears a sensitive
marker of perpetuated immunomediated process, conditioning rapid CAD
progression.Funding IFC-CNR Pisa and Massa, University of Genoa.

We-W32:7 APOLIPOPROTEIN A-I MIMETIC PEPTIDE L-4F,
PREVENTS LIPOPOLYSACCHARIDE-INDUCED
CHANGES IN VASCULAR FUNCTION

H. Gupta, Z. Zhang, L. Dai, J. Honavar, G.M. Anantharamaiah, C.R. White.
University of Alabama at Birmingham, Birmingham, USA

Objective: We have previously demonstrated that apolipoprotein A-I mimetic
peptide L-4F inhibits LPS induced inflammatory changes in-vitro. In the
current study, we tested the hypothesis that the L-4F prevents LPS-induced
hemodynamic changes in-vivo.

Methods: Sprague-Dawley rats were administered intravenous (i.v.) LPS
(10mg/kg) or i.v. LPS + intraperitoneal (i.p.) L-4F (10mg/kg). Systolic blood
pressure (SBP) was measured at baseline, 6 and 48 hrs after injection.
Aortic rings were isolated from these rats and phenylephrine (PE) induced
vasoconstrictor response measured.

Results: At 6 and 48 hrs, SBP was reduced by 27 and 37% respectively in
the LPS group. L-4F significantly blunted the LPS-induced decrease in SBP
at these time points (16 and 19% reduction). In-vitro studies revealed that LPS
administration reduced the vasoconstrictor response to PE in isolated aortic
ring segments. This response was completely reversed by in- vivo treatment
of LPS-injected rats with the iNOS inhibitor 1400W. Similar to 1400W, i.p.
administration of L-4F restored the response to PE in LPS-treated rats to levels
similar to those observed in vehicle treated animals. Western blot analyses of
aortic tissues from LPS-treated rats revealed increased NOS II protein expres-
sion that was normalized by concurrent L-4F treatment. L-4F administration
was also associated with a significant reduction in plasma levels of the NO
metabolites nitrate and nitrite. Multi-analyte profile of the plasma obtained
from LPS treated rats revealed upregulation of inflammatory cytokines and
chemokines that was significantly inhibited with L-4F treatment.

Conclusions: It is proposed that L-4F, similar to HDL, neutralizes LPS,
thus preventing hemodynamic changes associated with the induction of NOS
II and inflammatory mediators. L-4F may be a useful adjunct in the treatment
of gram negative sepsis.
Funding: NIH DK070040.

We-W32:8 TARGETING OF SCAVENGER RECEPTOR CLASS B
TYPE I BY SYNTHETIC AMPHIPATHIC HELICAL
CONTAINING PEPTIDES BLOCKS LPS UPTAKE AND
LPS-INDUCED PROINFLAMMATOR

A. Bocharov1, T. Eggerman1,2 . 1Clinical Center, NIH, Bethesda, USA;
2NIDDK, NIH, Bethesda, USA

Lipopolysaccharides (LPS) are proinflammatory bacterial cell wall compo-
nents contributing to the pathogenesis of gram-negative sepsis. Recently, we
demonstrated that CLA-1 mediates LPS-binding and internalization. Here,
we analyzed the effects of amphipathic helical peptides on LPS-uptake and
LPS-stimulated cytokine production. The L-37PA peptide bound to CLA-1
in stably transfected HeLa cells. Both LPS and L-37PA co-localized with
CLA-1. HDL, apoA-I, L-37PA, LPS, LTA and hsp60 competed against iodi-
nated L-37PA. Model peptides blocked LPS uptake in HeLa cells. Bound and
internalized Alexa-L-37PA and Bodipy-LPS co-localized at the cell surface
and perinuclear compartment. Both ligands were predominantly transported to
the Golgi, co-localizing with the Golgi markers BSA-ceramide, anti-Golgin97
antibody and cholera toxin subunit B. A 100-fold excess of L-37PA nearly
eliminated Bodipy-LPS binding and internalization. L-37PA and D-37PA
peptide were similarly effective in blocking LPS, gram-positive bacterial wall
component lipoteichoic acid and bacterial chaperonin 60/Gro-EL-stimulated
cytokine secretion in THP-1 cells. In the same culture media used for the
cytokine stimulation study, neither L-37PA nor D-37PA affected the Limulus
amebocyte lysate activity of LPS, indicating that LPS uptake and cytokine
stimulation were blocked independently of LPS-neutralization. These results
demonstrate that amphipathic helices may represent a general host defense
mechanism against inflammatory reactions and agents targeting CLA-1 may
be a new class of therapeutics for infections and inflammation.

We-W33 OBESITY AND WEIGHT REDUCTION (1st PART)

We-W33:1 THE GENETICS OF HUMAN OBESITY

P. Froguel. Genomic Medicine, Hammersmith Hospital, Imperial College
London, UK and CNRS 8090, Pasteur Institute, Lille, France

Body Mass Index is a highly inheritable trait, and the intra familial relative
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risk to develop obesity is around 5. Monogenic forms of obesity explains
about 5% of severe forms of obesity (class 3 obesity with BMI > 40 kg/m2)
with most mutation affecting the leptin melanocortin pathway which control
food intake. However, polygenic obesity has more complex aetiologies where
genes involved in both sides of the energy balance interact with environmen-
tal factors to favour gain weight. Although the candidate gene approaches
have been proven difficult, whole genome scans have identified reproducible
chromosomal regions linked to obesity and associated phenotypes on various
chromosomes such as 2p, 3q, 6q and 19q. Recently strong positional and
biological candidate genes mapping in these regions. Of interest are the
discovery of the role of variation in two genes involved in insulin sensitivity,
the adipokine adiponectine on 3q, and the insulin receptor inhibitor ENPP1
on 6q. Both genes seem to be involved in the risk to develop obesity and also
to associated insulin resistance, type 2 diabetes and cardio vascular diseases.
However although ENPP1 obesity associated variation correlate with both
obesity and T2D and CHD, adiponectin variation increasing adiponectin se-
cretion associate with obesity despite protecting against T2D and CHD. These
discoveries illustrate the heterogeneous nature of obesity with some forms
closely linked to the metabolic syndrome ands its complications and others
where obesity seems metabolically neutral. In this regard, the elucidation of
the obesity background may be very helpful for the prediction and prevention
of the CV risk associated with obesity.

We-W33:2 EFFECTS OF OBESITY TREATMENT ON PLASMA
LIPOPROTEINS

J.W. Anderson. Department of Internal Medicine and HMR® Weight
Management Program, University of Kentucky, Lexington, KY, USA

Objective: The worldwide epidemic of obesity contributes importantly to the
risk for coronary heart disease (CHD) [1]. Objectives were: to assess the
impact of obesity on CHD risk and to analyze the effects of weight loss on
plasma lipoproteins for different patient groups.

Methods: Eleven prospective cohort studies were analyzed using fixed-
effects meta-analysis to assess the effects of weight gain and/or obesity on
risk for coronary heart disease [1]. Lipoprotein changes with weight loss
were reviewed for 520 subjects we have treated in 11 studies. Weight-loss
responses were achieved using: very-low-calorie diets (VLCD) or low-calorie
diets (LCD) with both using an intense behavioral program [2]. and with meal
replacements (MR) using a less intense intervention [3].

Results: In men (n=16,023) and women (n=23,099) reports indicate that a
body mass index (BMI) of 33 kg/m2 is associated with a relative risk (RR) for
CHD of 3.2 (95% confidence interval [CI], 2.5 to 3.9) compared to a BMI of
23 [1]. Weight gain after age 18 significantly and independently increases risk
for CHD [1].

Our treatment groups included men, women, morbidly obese, obese, di-
abetic and non-diabetic subjects. Weight losses averaged 45 kg (SE, 7.0)
with VLCD (n=269), 16 kg (1.6) with LCD (n=139), and 6.3 kg (1.2) with
MR (n=102). Lipoprotein responses differed between groups, with duration
of treatment, and with sex. LDL-cholesterol values decreased rapidly and
reached a nadir at 6-8 weeks (-17.7 ± 3.9%) and then increased in all groups.
Triglyceride values decreased progressively over time (-13.3 ± 6.5% at 8
weeks, -26.1 ± 4.6% at ≥16 weeks) and with extent of weight loss (-33.5
± 3.9% with VLCD; -17.0 ± 5.5% with LCD; and 1.3 ± 1.7% with MR).
LDL-cholesterol and triglyceride reductions were similar in men and women.
HDL-cholesterol decreased rapidly (-7.5 ± 3.4%, 8 wks) and then increased
(-3.8 ± 2.2%, ≥16 weeks). HDL increased in some male groups but usually
decreased with weight loss in women. In obese diabetic women, changes
in lipoprotein values with LCD were similar to those of matched obese
non-diabetic control women. Changes in dietary carbohydrate, fat (Sat, MUS,
PUS), cholesterol and fiber did not predict lipoprotein changes. Soy protein
enhanced favorable lipoprotein changes with weight loss [3].

Conclusions: Weight loss is accompanied by significant improvement in
lipoproteins. The response of each lipoprotein fraction appears to be distinct
and is affected by sex, amount of weight loss and duration of treatment. Be-
cause weight loss improves lipoproteins and many other risk factors for CHD
(e.g., blood glucose, insulin sensitivity, inflammatory cytokines and blood
pressure) obesity treatment should have a high priority in the management of
obese individuals at risk for CHD.
References
[1] Anderson JW, Konz EC. Obesity and disease management: Effects of

weight loss on co-morbid conditions. Obes Res 9:326S-34S, 2002.
[2] Anderson JW, Hamilton CC, Brinkman-Kaplan V. Benefits and risk of

an intensive very-low-calorie diet program for severe obesity. Am J Gas-

troenterol 87:6-15, 1992. 3. Anderson JW, Hoie LH. Weight loss and lipid
changes with low-energy diets. J Am Coll Nutr 24:210-16, 2005.

Funding: This research analysis was funded by the HCF Nutrition Fdn.

We-W33:3 ADIPOSITY IS AN IMPORTANT DETERMINANT OF
CHRONIC LOW-GRADE INFLAMMATION AND IS
ASSOCIATED WITH CAROTID ARTERY
INTIMA-MEDIA THICKNESS

A. Passaro, E. Dalla Nora, E. Mari, C. Marcello, R. Fellin. Dept. of Clinical
and Experimental Medicine, University of Ferrara, Ferrara, Italy

Objectives: We evaluated the association between fat mass and its distribution
with chronic low-grade inflammation and carotid IMT.

Subjects and Methods: 203 healthy subjects (age 59 ± 11 years; 144 post-
menopausal women and 59 men) were enrolled. Clinical parameters, fasting
plasma glucose (FPG) and insulin (FPI), serum lipids, IL6, IL10, TNF alpha,
hCRP were evaluated. Insulin sensitivity was calculated by HOMA model.
Carotid IMT was evaluated by high-resolution ultrasonography. Total body fat
(FM) was assessed by Bioelectrical Impedance Analysis (BIA). Subjects were
categorized according to IMT (IMT < 1 mm and IMT ≥ 1 mm).

Results: In univariate analysis both FM % and IMT were positively
correlated with FPI, HOMA index, hCRP, IL6 and TNF alpha and negatively
correlated with IL10. IMT was also positively correlated with adiposity
indexes (waist circumference and FM% but not BMI). The group with IMT
≥1 mm and the group with IMT <1 mm did not differ for age, systolic and
diastolic blood pressure, FPG, FPI, lipid profile, and BMI; however, waist
circumference, FM%, hCRP, IL6, IL10 and TNFalpha were significantly dif-
ferent. A stepwise multiple regression analysis explained 93% of the variance
in IMT trough waist circumference, FM %, HOMA index and IL-10.

Conclusion: Healthy subjects with higher FM% had higher insulin resis-
tance and a state of chronic low-grade inflammation. IMT was correlated with
all adiposity measures (but not to BMI), insulin sensitivity and cytokines.

We-W33:4 INABILITY OF HDL FROM OBESE SUBJECTS IN
COUNTERACTING THE INHIBITORY EFFECT OF
OXIDIZED LDL ON ENDOTHELIUM-DEPENDENT
VASORELAXATION

L. Perségol1, B. Vergès1,2, P. Gambert1, L. Duvillard1 . 1Laboratoire de
Biochimie des Lipoprotéines Inserm U498, Dijon, France; 2Service
d’Endocrinologie et de Diabétologie, Hôpital Du Bocage, Dijon, France

Objective: To check whether high density lipoprotein (HDL) from obese
subjects were able to reverse the oxidized low density lipoprotein (ox-LDL)-
induced inhibition of vasodilation as efficiently as HDL from normolipidemic,
lean subjects.

Methods: The ability of HDL to suppress the ox-LDL-induced inhibition
of vasodilation was compared in 22 obese and 16 normolipidemic control sub-
jects. Vasoreactivity was evaluated by the relaxation response to acetylcholine
of rabbit aorta rings pre-contracted with noradrenaline, before and after two
hours incubation with the different lipoprotein fractions.

Results: Compared to controls, plasma triglyceride were enhanced
(1.4±0.79 vs 0.87±0.43mmol/l, p<0.001) and plasma apolipoprotein AI
(apoAI) decreased (1.33±0.27 vs 1.53±0.24g/l, p<0.05) in the obese group.
No differences between obese and control groups were found for total, HDL
or LDL cholesterol. Ox-LDL inhibited endothelium-dependent vasodilation
(Emax). HDL from control subjects significantly reduced the inhibitory effect
of ox-LDL on vasodilation (Emax = 81.5±5.47 vs 60.9±7.46%, p< 0.0001),
whereas HDL from obese patients had no effect (Emax = 48.21±12.75 vs
48.66±4.34%, NS). Paraoxonase activity was comparable in obese and control
groups. HDL lipid composition was similar between both groups whereas the
HDL apoAI content was decreased in obese subjects compared to controls
(32.18±8.3 vs 36.47±4.14%, p<0.01).

Conclusion: In obese subjects, the ability of HDL to counteract the
inihibitory effect of ox-LDL on vascular relaxation is impaired, which may
contribute to the increased cardiovascular risk observed in this group.
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We-W33:5 AN INTERLEUKIN-18 (IL-18) HAPLOTYPE IS
ASSOCIATED WITH HIGHER BMI AND
INFLAMMATORY MARKERS IN SUBJECTS WITH
DIABETES AND CORONARY HEART DISEASE

S.R. Thompson1, J. Sanders1, J.W. Stephens2, G.D. Lowe3,
S.E. Humphries1. 1University College London, London, United Kingdom;
2University of Wales Swansea, Swansea, United Kingdom; 3University of
Glasgow, Glasgow, United Kingdom

Objectives: To investigate variation within the IL-18 gene and its affect on
markers of the metabolic syndrome.

Methods: From resequencing data, a tagging (tSNP) set for the gene
encoding IL-18, was selected and genotype determined in two separate
studies.

Results: In 338 males with the metabolic syndrome, six common hap-
lotypes were seen; hap3 (frequency 19%) was associated with a higher
haplotypic mean BMI (p=0.002). Those homozygous for hap3 had a mean
(SD) BMI of 34.6 (6.17) kg/m2 compared to 28.4 (5.44) kg/m2 in those
homozygous for the most common haplotype, hap1 (frequency 37%).

In 500 first-time elective coronary artery bypass surgery patients, hap3
was again associated with higher mean BMI compared to hap1 (p=0.017).
Hap3 was also associated with higher plasma Interleukin-6 (IL-6) levels 6hrs
post-operative compared to hap1 (p=0.007). Those homozygous for hap3 had
mean (SD) plasma IL-6 levels of 261.7 (162.3) pg/ml 6hrs post-operative
compared to 179.7 (72.3) pg/ml in those homozygous for hap1. Post-operative
plasma IL-18 levels decreased significantly 6hrs after surgery, dropping from
a mean (SD) of 54.8 (22.6) pg/ml at baseline to 44.9 (26.6) pg/ml at 6hrs
post-operative (p=0.004).

Conclusions: Common variation in the gene for IL-18 is influencing mea-
sures of obesity both in men with the metabolic syndrome and heart disease
suggesting that immuno-regulators may also be influencing adipocytes. The
mechanism of the effect may be through IL-18 influencing plasma or adipose
levels of IL-6 or other cytokines.
Funding: Work funded by British Heart Foundation studentship FS/04/039.

We-W33:6 VARIATION IN THE UCP2-UCP3 GENE CLUSTER
PREDICTS THE DEVELOPMENT OF TYPE 2
DIABETES IN HEALTHY MIDDLE-AGED MEN

D. Gable1, J. Stephens2, J. Cooper1, G. Miller3, S. Humphries1. 1Centre For
Cardiovascular Genetics, Royal Free and Ucl Medical School, London,
United Kingdom; 2The Medical School, University of Wales Swansea,
Swansea, United Kingdom; 3MRC Cardiovascular Group, Centre For
Environmental and Preventive Medicine, Wolfson Institute of Preventive
Medicine, London, United Kingdom

Objectives: To examine the impact of the UCP2-866G>A and UCP3-55C>T
variants on prospective risk of type 2 diabetes.

Methods: Healthy middle aged men (mean age 56 years,n=2936) recruited
from primary care were followed for over 15 years.

Results: Conversion to diabetes (n=169) was associated with higher BMI,
blood pressure, cholesterol, triglycerides and C-reactive protein. The hazard
ratio for diabetes (HR) of a BMI over 30kg/m2 was 3.96 (95%CI 2.87-5.47).
Homozygosity for the UCP2A or UCP3T alleles accelerated the onset of
diabetes, with significant differences in risk of diabetes at ten years (HR
[95%CI] UCP2AA v GA+GG 1.94 [1.18-3.19]: p=0.009; UCP3TT v CC +CT
2.06 [1.06-3.99]: p=0.03]) but less so at 15 years (UCP2AA 1.42 [0.92-2.19]:
p=0.1; UCP3TT 1.57 [0.87-2.04] :p=0.13). Men who were homozygous for
both UCP2AA and UCP3TT (1.5% of men) had a 10 year risk for diabetes
of 4.20 [1.70-10.37]: p=0.002. These genotype effects were additive with
obesity, and men with a BMI>30kg/m2 and this genotype combination had a
10 year risk of diabetes of 19.23 [5.63-63.69]: p<0.0001.

Conclusions: Functional promoter variants UCP2 and UCP3 increase
prospective risk of diabetes. While the mechanism of the UCP2 effect is likely
to be due to increased expression in the pancreas and subsequent reduced
insulin secretion, the mechanism of the UCP3 effect is currently unknown.
Both effects are exacerbated by obesity.
Funding: British Heart Foundation support DRG, JAC and SEH (RG2000015:
FS/04/012).Diabetes UK supports JWS (BDA:RD01/0001357). NPHS-II was
supported by the UK MRC, the US NIH (grant NHLBI 33014) and Du Pont
Pharma,Wilmington,USA

We-W33:7 TACE+/- MICE ARE PROTECTED FROM OBESITY
AND INSULIN RESISTANCE

M. Serino, M. Hribal, R. Menghini, D. Lauro, P. Sbraccia, R. Lauro,
M. Federici. University of Rome Tor Vergata, Rome, Italy

An increased activity of TNF- Converting Enzyme (TACE) causes glucose
intolerance and vascular inflammation in Insulin Receptor null mice. To gain
insights into the role of TACE in the metabolic syndrome we fed a High-Fat
Diet (HFD) for 16 weeks to Tace+/- (HFD Tace+/-) and wild-type (HFD WT)
littermates. Growth curves showed that HFD Tace+/- mice gained less weight
compared with HFD WT (p<0.01, ANOVA-2). Interestingly, HFD WT mice
tend to develop hyperinsulinemia and higher glucose levels compared to HFD
Tace+/- mice (p<0.01, ANOVA-1). IPGTT and ITT confirmed the protective
effect of Tace haploinsufficiency against diet-induced insulin resistance. HFD
WT mice showed abnormal glucose and insulin tolerance compared with
HFD Tace+/- mice (p<0.01, ANOVA-2). HFD WT mice showed increased
fat pads compared with HFD Tace+/- mice (p<0.01, ANOVA-1). Weight gain
in HFD WT was significantly associated with increased adipocyte cell size
and decreased cell density. By contrast, in Tace+/- mice HFD did not cause
a significant change in either cell density or size compared with mice fed a
normal chow. Food intake was slightly but not significantly reduced in HFD
Tace+/- mice compared with HFD WT. NEFA levels significantly increased
and Adiponectin levels significantly decreased in WT HFD, while both re-
mained stable in HFD Tace+/-. mRNA analysis in visceral WAT revealed that
HFD Tace+/- mice express significantly higher levels of GLUT-4, Adiponectin
and PPARgamma, compared with HFD WT. Altogether these data favor the
hypothesis that TACE inhibition may play a role in the protection from obesity
and insulin resistance in mice under a HFD.

We-W34 DIAGNOSTIC TECHNOLOGIES FOR ARTERIAL
DISEASES: ARTERIAL PHYSIOLOGY

We-W34:1 REGULATION OF ARTERIAL INTIMAL
HYPERPLASIA BY ANGIOGENESIS RELATED AND
UNRELATED MECHANISMS

J.F. Martin. BHF Laboratories, Department of Medicine, University College
London, UK

The role of angiogenesis in atherosclerosis and other cardiovascular diseases
has emerged as a major unresolved issue. Angiogenesis has attracted interest
from opposite perspectives. Angiogenic cytokine therapy has been widely
regarded as an attractive approach both for treating ischaemic heart disease
and for enhancing arterioprotective functions of the endothelium; conversely,
a variety of studies suggest that neovascularisation contributes to the growth
of atherosclerotic lesions and is a key factor in plaque destabilisation leading
to rupture. Professor Martin will review the evidence supporting a role for an-
giogenesis and angiogenic factors in atherosclerosis and neointima formation,
emphasising the problems raised by some of the landmark studies and the
suitability of animal models of atherosclerosis and neointimal thickening for
investigating the role of angiogenesis. Because many of the relevant studies
have focused on the role of vascular endothelial growth factor (VEGF) he will
consider this in the wider context of VEGF biology and in light of recent
experience from clinical trials of VEGF and other angiogenic cytokines for
ischaemic heart disease. Recent findings suggest that, although angiogenesis
may contribute to neointimal growth, it is not required for the initiation
of intimal thickening. Assessment of the evidence leads us to a conclusion
that, although microvessels are a feature of advanced human atherosclerotic
plaques, it remains unclear whether angiogenesis either plays a central role
in the development of atherosclerosis or is responsible for plaque instability.
Furthermore, current evidence from clinical trials of both proangiogenic and
antiangiogenic therapies does not suggest that inhibition of angiogenesis is
likely to be a viable therapeutic strategy for cardiovascular disease.
References
[1] Khurana R, Simons M, Martin JF, Zachary IC. Role of angiogenesis in

cardiovascular disease. A critical appraisal. Circulation 2005;112:1813-24
[2] Khurana R, Moons L, Shafi S, Luttun A, Collen D, Martin JF, Carmeliet

P, Zachary I. Placental growth factor promotes atherosclerotic intimal
thickening and macrophage accumulation. Circulation 2005;111:2828-36

[3] Khurana R, Zhuang Z, Murakami M, Bhardwaj S, Zachary I, Ferrara
N, Yla-Herttuala, de Muinck E, Martin JF, Simons M. Angiogenesis-
dependent and independent phases of neointimal hyperplasia. Circulation
2004;110:2436-43

Funding: British Heart Foundation, European Commission
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We-W34:2 WHAT IS THE CLINICAL SIGNIFICANCE OF
ENDOTHELIAL DYSFUNCTION?

J.A. Vita. Boston University School of Medicine, Boston, MA, USA

Objective: To review the clinical significance for endothelial dysfunction in
humans.

There is growing recognition that the vascular endothelium plays a central
role in the regulation of vascular homeostasis by elaborating a large number
of factors that act locally in the arterial wall and vascular lumen [1]. Abnor-
malities of endothelium-dependent vasodilation are detectable at all stages of
atherosclerosis in experimental models and in human subjects. In addition to
loss of the bioactivity of endothelium-derived nitric oxide, atherosclerosis and
cardiovascular disease risk factors are also associated with abnormalities of
many other aspects of “endothelial function” including control of thrombosis,
inflammation, and intimal growth. Endothelial vasomotor dysfunction may
be reversed by diverse therapies that reduce cardiovascular risk including
lipid-lowering therapy, angiotensin converting enzyme inhibitors, angiotensin
receptor blockers, smoking cessation, and exercise. Recent work has shown
that study of endothelial function is useful for mechanistic studies for how
novel risk factors might promote cardiovascular disease and how novel risk
reduction therapies might reduce cardiovascular risk. A number of studies
have shown that patients with impaired endothelium-dependent vasodilation
have increased risk for future cardiovascular events [2]. The predictive value
of endothelial dysfunction for future events has been shown for patients with
advanced coronary and peripheral arterial disease and for patients with risk
factors alone. These findings all suggest that the endothelium may serve as
barometer for vascular health with utility as a surrogate marker for cardio-
vascular risk that might be used to evaluate new interventions. However, the
utility of endothelial function for use as a surrogate remains uncertain because
no study has shown that improvement in endothelial function in response
to treatment leads to a reduction in risk. Ongoing studies will address this
question. Furthermore, the best approach for measuring endothelial function
remains uncertain at the present time. The available methods are highly
operator-dependent and have a high degree of variability that make them
poorly suited for use for clinical evaluation of individual patients [3].

Conclusions: Thus, at the present time, study of endothelial function
remains an important research tool that can be used to investigate the
mechanisms of cardiovascular disease and mechanism of action of potential
risk reduction interventions in studies involving groups of patients. While
highly promising for use as a clinical tool, additional studies are needed to
establish the clinical utility of endothelial function and to determine the best
methodology for use by clinicians.
References
[1] Widlansky ME, Gokce N, Keaney JF, Jr., Vita JA. The clinical implications

of endothelial dysfunction. J Am Coll Cardiol. 2003; 42:1149-1160.
[2] Gokce N, Keaney JF, Jr., Menzoian JO, Watkins M, Hunter L, Duffy

SJ, Vita JA. Risk stratification for postoperative cardiovascular events
via noninvasive assessment of endothelial function. Circulation. 2002;
105:1567-1572.

[3] McMackin CJ, Vita JA. Update on nitric oxide-dependent vasodilation in
human subjects. Methods Enzymol. 2005; 396:541-553.

Funding: Portions of this work was funded in part by the US National
Institutes of Health.

We-W34:3 THE FAMILIALITY OF THE COMMON
DYSLIPIDEMIAS IN CHILDHOOD AFFECTS THE
SUBSEQUENT ARTERY FLOW MEDIATED
DILATATION. THE STRIP-STUDY

J. Lapinleimu1, I.O. Nuotio1, O. Raitakari2 , J.S.A. Viikari1 . 1The University
of Turku, Department of Medicine, Turku, Finland; 2Turku Pet-Centre, Turku,
Finland

Objective: To estimate the impact of the familiality of the common dyslipi-
demias on endothelial function measured as flow mediated dilatation in early
childhood.

Methods: 1054 six-month-old babies with parents were recruited to car-
diovascular risk factor prevention project. Non-HDL- (Total-HDL) cholesterol
values were obtained annually. The children with at least half and parents with
all non-HDL cholesterol values in the age, gender and group spesific highest
quintile during the first 7 study years were defined dyslipidemic. Between 9
to 12 years of age 411 children were tested for brachial artery flow-mediated
dilatation. Variance analyses estimated the effect of the dyslipidemias of the
parents, children and their intrafamilial coexistence on the maximal dilatation
relative to the baseline (Fmax) and on the time to achieve this maximum (T).

Results: The dyslipidemias predicted Fmax (p=0.009). Fmax of the 290
normal children was 9.0% (95% CI 8.5-9.4), of the 36 dyslipidemic parents’
children 9.7% (8.5-11.0, p=0.2), of the 77 dyslipidemic children 7.6% (6.4-
8.7, p=0.0017) and of the 8 dyslipidemic family children 8.81% (6.1-11.6,
p=0.7). The dyslipidemias predicted T (p=0.0005). T of the normal children
was 58s (56-61), of the dyslipidemic parents’ children 61s (54-68, p=0.03), of
the dyslipidemic children 54s (49-60, p=0.97), and of the dyslipidemic family
children 85s (67-110, p=0.006).

Conclusions: Familiality predicted delayed artery dilatation, but only
child’s dyslipidemia predicted attenuated dilatation. Thus, familial dyslipi-
demia in childhood may predict endothelial dysfunction.
Funding: No commercial

We-W34:4 ENDOTHELIAL DYSFUNCTION PREDICTS TYPE 2
DIABETES IN ESSENTIAL HYPERTENSION

R. Maio, M. Vatrano, G. Iemma, A. Sciacqua, F. Borrello, R.D. Grembiale,
G. Sesti, F. Perticone. University Magna Graecia, Catanzaro, Italy

Objective: to determine whether forearm endothelial dysfunction is an inde-
pendent predictor of type-2 diabetes mellitus.

Methods: Endothelium-dependent and -independent vasodilation was in-
vestigated by intra-arterial infusion of acetylcholine and sodium nitroprusside
in 400 never treated hypertensive patients, free of diagnosed type-2 diabetes
mellitus. Insulin-resistance was assessed as homeostasis model assessment.
The mean follow-up was 4.5±1.6 years.

Results: Subjects were stratified into tertiles on the basis of their in-
crease in acetylcholine-stimulated forearm blood flow from basal. During
the follow-up, 44 patients developed type-2 diabetes mellitus. Event rate per
100 patient-years was 4.09, 1.77, and 1.51 for the first, second, and third
tertiles, respectively (P=0.007). Positive association persisted after adjustment
for gender, age, body mass index, insulin-resistance, smoking, cholesterol
levels, C-reactive protein and blood pressure. In a multivariate logistic re-
gression analysis, including all these variables, the peak percent increase in
acetylcholine-stimulated forearm blood flow resulted the only independent
predictor of type-2 diabetes mellitus (RR = 0.967, CI = 0.943-0.991; P=0.008).

Conclusions: An impaired vasodilatory response to acetylcholine predicts
the development of type-2 diabetes mellitus in patients with essential hyper-
tension. These data support a possible role of endothelium dysfunction in
diabetogenesis.

We-W34:5 FRACTALKINE INDUCES VASCULAR
DYSFUNCTION AND REDUCES NITRIC OXIDE
BIOAVAILABILITY BY INCREASED GENERATION
OF SUPEROXIDE ANIONS

A. Schäfer1, C. Schulz2, D. Fraccarollo1 , M. Leutke1, G. Ertl1,
J. Bauersachs1. 1Department of Internal Medicine, University of Würzburg,
Würzburg, Germany; 2Deutsches Herzzentrum, Technical Universtity of
Munich, Munich, Germany

Background: Fractalkine (FK) activates platelets, induces leukocyte adhesion
to the endothelium and facilitates atherosclerosis. The FK receptor has been
described on activated endothelial and smooth muscle cells.

Methods and Results: Incubation of isolated rat aortic rings with FK for 2
hours impaired acetylcholine-induced, nitric oxide (NO)-mediated relaxation
(maximum relaxation: control 86±3%, FK 40±4%, p<0.001) after precon-
striction with phenylephrine. Inhibition of the chemokine domain of FK by
a neutralizing antibody or blocking of FK receptor in vascular tissues by an
inhibiting antibody abrogated the effects of FK on acetylcholine-induced re-
laxation. Treatment with the radical scavenger tiron normalized acetylcholine-
induced relaxation. Aortic rings which were slightly preconstricted displayed
less vasoconstriction following NOS inhibition with NG-nitro-L-arginine (fi-
nal contraction in % of maximum: control 91±2, FK 71±8, p<0.05) indicating
less basal NO bioavailability after incubation with FK. FK stimulated aortic
superoxide formation ([arbitrary units] control 1264±110, FK 3697±257,
p<0.01), which was normalized by tiron. Superoxide formation detected by
ethidiumbromide staining was prominent throughout all layers of the vascular
wall. Thioredoxin expression, an endogenous modulator of NADPH oxidase
activity, was reduced after incubation with FK.

Conclusion: In addition to its role as a chemokine and adhesion molecule,
FK induces vascular dysfunction by stimulating vascular reactive oxygen
species resulting in reduced NO bioavailability.
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We-W34:6 LIPOPOLYSACCHARIDE-INDUCED CORONARY
AND PERIPHERAL VASCULAR DYSFUNCTION IS
REDUCED IN MICE LACKING THE
5-LIPOOXYGENASE GENE

J. Wikström1, J. Grönros1, U. Brandt-Eliasson2 , D. Carlsson2,
R. Fritsche-Danielson2 , L.M. Gan1,2. 1Department of Physiology, Göteborg
University, Göteborg, Sweden; 2Vascular Disease Prevention, R&D,
AstraZeneca, Mölndal, Sweden

Objectives: We hypothesized that mice lacking the 5-LO gene could be
protected against LPS-induced vascular dysfunction.

Methods: Color Doppler echocardiography and ultrasound biomicroscopy
were used to study adenosine-induced coronary flow velocity reserve (CFVR),
as well as cardiac morphology and function before and one week after LPS
treatment in 5-LO-/- mice and backcrossed wild type (WT) mice. Aortic
endothelial function was studied ex vivo post LPS. Leukotriene B4 (LTB4)
production was measured in air pouch exudates. Several relevant inflammatory
markers were analyzed post LPS-stimulation.

Results: CFVR did not differ between the groups before LPS (5-LO-/-:
2.46±0.70, WT: 2.22±0.56, NS). After LPS administration, the CFVR de-
creased significantly in WT mice (pre: 2.22±0.56, post: 1.17±0.20, p=0.005),
but not in the 5-LO-/- mice (pre: 2.46±0.70, post: 1.75±0.34, NS). Ex
vivo maximal acetylcholine-mediated vasodilation was significantly lower
in WT mice compared to 5-LO-/- mice (5-LO-/-: 44±6%, WT: 23±13%,
p=0.006). 5-LO-/- mice showed almost abolished production of LTB4 in air
pouch exudates compared to WT mice (5-LO-/-: 13±2 pg/ml, WT: 803±239
pg/ml, p=0.01). Cardiac function and serum cytokines (IL-1b, IL-6, TNF-a,
RANTES) were similar between groups.

Conclusion: These findings indicate that leukotrienes from the 5-LO path-
way are pro-inflammatory mediators, responsible for LPS-induced coronary
and systemic vascular dysfunction in this sub-acute mouse model of systemic
inflammation.
Funding: Swedish Medical Research Council, the Swedish Heart-Lung
foundation and AstraZeneca, R&D.

We-W34:7 HETEROGENEITY OF CONCORDANCE BETWEEN
CORONARY PLAQUE BURDEN AND ENDOTHELIAL
DYSFUNCTION IN THE SAME CORONARY ARTERY

J.W. Kim, H.S. Seo, B.W. Cheon, H.W. Kim, H.H. Kim, S.K. Moon,
S.Y. Suh, S.W. Rha, C.G. Park, D.J. Oh. Guro Hospital Cardiovascular
Center Korea University, Seoul, South Korea

Background: We investigated whether the extent of plaque would be related to
endothelial dysfunction or not in the different segments of the angiographically
normal left anterior descending artery (LAD).

Methods: In 134 patients without overt coronary artery disease and any
medications (49.7%, 75 men), incremental acetylcholine (ACh; 20, 50, 100
μg/min) and nitroglycerin were infused into the left coronary ostium, followed
by intravascular ultrasound imaging. Total 800 sites, consisting of each two
site 0.5 to 1.0 cm apart in the proximal (n=134, 134), mid (n=134, 133)
and distal segments (n=133, 132) of LAD respectively, were selected for the
measurements independently of the response to ACh. The vascular responses
to each drug and plaque burdens were quantitatively measured in the same
sites.

Results: Only in the first site of proximal LAD, there was a significant
correlation between plaque burdens and vascular responses to ACh (r=-0.397,
p=0.006). In remaining five sites distal to the first one, there were no significant
correlations between plaque burdens and vascular responses to ACh (p=NS,
all). As it was measured more distally, there was a constant decrease of the
plaque burden (28.7, 29.0, 26.3, 19.9, 14.2, 12.6%, p<0.001) in contrary to
increasing the vascular response to ACh (-12.9, -11.1, -13.3, -13.6, -16.6,
-15.1%, p=0.03).

Conclusions: The relation between plaque burden and endothelial dys-
function was significant only in the first site of proximal LAD. These
results suggest that the concordance between plaque burden and endothelial
dysfunction may be heterogeneous even in the same coronary artery.

We-W35 GENETICS (2nd PART)

We-W35:1 GENETIC MECHANISMS OF THROMBOPHILIA

B. Dahlbäck. Department of Laboratory Medicine, Clinical Chemistry, Lund
University, The Wallenberg Laboratory, University Hospital, Malmö, Malmö,
Sweden

Primary haemostasis and blood coagulation have evolved as important de-
fense mechanisms against bleeding. Several anticoagulant mechanisms control
blood coagulation and under normal conditions they prevail over the procoag-
ulant reactions. Inherited risk factors for thrombosis disturb the natural balance
between the pro- and anticoagulant forces, which results in hypercoagulable
states and life-long increased risk of thrombosis. Venous thrombosis annually
affects 1 in 1000 individuals, with higher incidence among elderly people than
in the young. The pathogenesis involves inherited and acquired risk factors.
The inherited risk factors are life-long, whereas most acquired risk factors are
of short duration, e.g. pregnancy, surgery, and immobilization. A thrombotic
episode may appear to be induced by an acquired risk factor when in fact the
disease is due to a combination of genetic and acquired risk factors. A majority
of the genetic risk factors impair the function of the protein C anticoagulant
system. The most common (20-40% of patients with thrombosis) is a single
point mutation in the FV gene, which causes the activated protein C (APC)
resistance phenotype. The FV mutation (G1691A) predicts the replacement
of Arg506 in one of the APC cleavage sites in FV/FVa with a Gln. Mutant
FV (FVLeiden or FVL) has full procoagulant capacity but impaired protein
C anticoagulant system because of the loss of one of the three APC cleavage
sites in FVa. FVL is the result of a single mutation that took place around
30,000 years ago, i.e. it is a founder mutation. Today it is predominantly found
in whites but not in Asians, Aboriginals in Australia and black Africans. The
prevalence differs in European countries and with few exceptions there is a
north to south gradient with highest prevalence (10-15%) in the north and
lowest in the south (approximately 2%). In North America it is approximately
5% and in South America somewhat lower. Heterozygous individuals have
approximately 5-fold increased risk of thrombosis and homozygotes even
higher. Carriership of FVL may have provided a lower bleeding risk giving a
survival advantage during evolution. A single point mutation (G20210A) in
the 3’ untranslated region of the prothrombin gene is the second most common
genetic risk factor for thrombosis (3-5-fold increased risk) found in 6-8%
of patients with thrombosis and in around 2% of healthy controls. It is also
the result of a single mutation event and a founder effect. The prothrombin
function is unaffected by the mutation but the levels of prothrombin in plasma
are slightly increased as a results of the mutation, which may be the basis for
the increased risk. Other inherited risk factors of venous thrombosis include
heterozygous deficiencies of protein C, protein S, or antithrombin (AT). Each
of them is found in 1-3% of thrombosis patients and they are relatively rare
in the general population, protein C or protein S deficiency in approximately
1/300 and AT deficiency in 1/2000. The deficiencies are in contrast to the
FV and prothrombin mutations caused by many different gene mutations. The
thrombosis risk in deficiencies of protein C or protein S appears to be similar
to that of FVL, whereas AT deficiency is a somewhat stronger risk factor. Most
individuals with a single genetic risk factor even though they have a lifelong
increased risk will not suffer from thrombosis during their lives because the
associated risk is relatively low. People that are affected by more than one risk
factor, either genetic or acquired, are at higher risk and it is now considered
that venous thromboembolism is a typical multigenetic/multifactorial disease.
FVL can be diagnosed by direct DNA based assays or by functional APC
resistance tests having close to 100% sensitivity and specificity for the FV
mutation. DNA-based tests distinguish heterozygous from homozygous forms.
The prothrombin mutation (G20210A) is diagnosed by DNA testing, whereas
deficiencies of protein C, protein S, or AT are demonstrated by functional or
immunological assays.
References
[1] Dahlbäck B. Blood coagulation and its regulation by anticoagulant path-

ways; genetic pathogenesis of bleeding and thrombotic diseases. (2005) J
Intern Med 257:211-215.

[2] Dahlbäck B and Villoutreix BO. Regulation of Blood Coagulation by the
Protein C Anticoagulant Pathway. Novel Insights into Structure-Function
Relationships and Molecular Recognition. (2005) Arterioscler Thromb
Vasc Biol. 25:1311-20.
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We-W35:2 INHERITED AND ACQUIRED RISK FACTORS FOR
JUVENILE MYOCARDIAL INFARCTION IN AN
EUROPEAN COHORT

G. Di Minno1,2, M. Margaglione2 , S. Pezzullo1, V. Palmieri1 , P. Migliaresi1 ,
A. Celentano1 , S.E. Humphries2, P. Morange2, I. Juhan-Vague2,
A. Hamsten2, E. Tremoli2. 1Department of Clinical and Experimental
Medicine, University “Federico II”, Naples, Italy 2HIFMECH Study Group

Objective: Myocardial infarction (MI) is one of the most prevalent and
life-threatening manifestation of atherothrombosis. The pathogenesis of
atherothrombosis is multi-factorial and the role of traditional acquired cardio-
vascular (CV) risk factors in the initiation and in progression of such a process
is clear. Nevertheless, whether and the extent to which inherited genetic
factors play an independent role in the pathogenesis of atherothrombosis is
debated. Juvenile MI is an appealing pathological model to test relationships
between inherited and acquired risk factors in determining MI. The factors
implicated in the haemostatic process, and potentially pro-thrombotic, as well
as pro-inflammatory factors, have genetic control of expression and may be
suitable for modeling relations between genes and atherothrombosis.

Methods: HIFMECH (Hypercoagulability and Impaired Fibrinolytic func-
tion MECHanisms predisposing to MI) is a case-control study designed to
examine the inherited and acquired factors contributing to MI risk in 598
male survivors of a first MI aged <60 years (excluding patients with famil-
ial hypercholesterolemia and insulin-dependent diabetes mellitus) and 653
population-based individuals of the same age, recruited from 4 European
centers. Post-infarction patients were investigated 3 to 6 months after the acute
event. Patients and control subjects were examined in parallel in the early
morning in fasting conditions.

Results: Most part of meta-analyses in literature shows a weak as-
sociation between known genetic polymorphisms of pro-thrombotic and
pro-inflammatory factors and odds of first MI. Nevertheless, those polymor-
phisms are significantly associated with increased levels of factors, such as
fibrinogen, PAI-1, and IL-6, that are in turn significantly and independently
associated with MI risk. The context-dependency theory may offer a potential
explanation for such a discrepancy, according to which gene-environment
interactions strongly affect the relationships between pro-thrombotic and
pro-inflammatory genotypes and CV phenotypes. HIFMECH findings support
such a hypothesis, showing that: 1) the obesity strongly affected the associ-
ation between thrombomodulin haplotype (V/delTT) and odds of MI; 2) the
PAI-1 4G allele was associated with significantly higher PAI-1 levels in cases
but not in controls, and was not associated significantly with the odds of MI.
However, in patients with higher insulin levels, the PAI-1 4G/4G polymor-
phism is associated with higher odds of MI, suggesting that underlying insulin
resistance might interact with gene transcription and strengthen the association
between PAI-1 polymorphism and MI risk; 3) within cases, the beta-fibrinogen
-455G/A genotype is related to plasma fibrinogen levels along with centre
IL-6 concentration, whereas within controls, plasma fibrinogen levels are
predicted by centre, body mass index, IL-6 and smoking habit. Thus, there
could be an unknown disease-related stimulus able to evoke allele-specific
regulation of fibrinogen synthesis; 4) IL-6 and CRP levels were similar in
controls, but were higher in cases. In the presence of higher levels of IL-6,
C-260T polymorphism of CD14, the trans-membrane receptor of LPS on cells
of innate immunity, is associated with higher odds of MI; 5) surprisingly, the
activity-reducing A379V polymorphism of Lp-PLA2 is associated with lower
odds of MI, supporting predominantly pro-inflammatory role for Lp-PLA2.

Conclusions: Environmental influence (acquired risk factors) on genotypes
(inherited risk factors) represents a key interaction in determining juvenile MI
risk.
References
[1] The HIFMECH Study Group. Thromb Haemost. 2004; 91(3):628-30.
[2] The HIFMECH Study Group. J Thromb Haemost. 2003 Nov;1(11):2322-

9.
[3] The HIFMECH Study Group. Thromb Haemost. 2004 Dec;92(6):1240-9.
[4] The HIFMECH Study Group Atherosclerosis. 2005 Apr;179(2):317-23.
[5] The HIFMECH Study Group. Atherosclerosis. 2003 Jun; 168(2):383-8.
Funding: HIFMECH study was supported by the Commission of the Euro-
pean Community, the French "Fondation pour la Recherche Médicale" (FRM),
INSERM, "Université de la Méditerranée", the British Heart Foundation, and
the Swedish Medical Research Council.

We-W35:3 A VARIANT IN THE THROMBOMODULIN
PROMOTER LEADS TO IMPAIRED EXPRESSION IN
RESPONSE TO INFLAMMATORY CYTOKINES;
PREVIOUS CHD-RISK ASSOCIATION EXPLAINED

C.J. Konstantoulas 1, J. Cooper1, J. Grizenkova1 , G.J. Miller2,
S.E. Humphries1, H. Ireland1. 1University College London, London, United
Kingdom; 2Wolfson Institute of Preventive Medicine, London, United
Kingdom

Background: We previously identified a CHD-risk interaction for a haplotype
in the thrombomodulin (Tm) gene (A455V/-1208-1209TT>delTT;V/delTT),
with metabolic syndrome. Increased inflammatory cytokine levels reduce Tm
expression and have been identified in metabolic syndrome.

Objectives: 1. To determine whether CHD-risk for V/delTT is mediated
by altered Tm expression in response to inflammatory cytokines. 2. To assess
CHD-risk for Tm delTT in carriers of TNF-a -308G>A, a variant associated
with increased TNF-a levels.

Methods: 1. A 2056bp promoter region of the Tm gene was inserted
upstream of the firefly luciferase gene vector, and transfected into EA.hy926
cells (a gift from Dr CJS Edgell; University of North Carolina). Promoter
activity was assessed under basal conditions and following addition of 1ng/ml
TNF-a, for 12h (n=5). 2. Individuals, within the prospective NPHSII study
(n=2700), who developed type-2 diabetes over 15 years follow-up (total
n=212; CHD events n=39) were analysed for both the Tm and TNF-a variants.

Results: 1. Reporter gene activity was lower delTT compared to wild-type,
following TNF-a treatment (33% reduction, p=0.02). 2. Diabetic carriers of
both Tm delTT and TNF-a -308A, compared to those homozygous for the
common allele at both sites, were almost 5 times more likely to have had
a CHD event (RR 4.69 CI 1.84-12). For Tm delTT alone, RR was 2.67 (CI
1.09-6.56). TNF-a -308A alone did not contribute significantly to CHD-risk.

Conclusion: These results have helped elucidate the CHD-risk interaction
for Tm delTT with metabolic syndrome and suggest the importance of Tm for
endothelial protection.

We-W35:4 COMPLEMENT FACTOR H Y402H POLYMORPHISM
DECREASES CARDIOVASCULAR DISEASE RISK IN
PATIENTS WITH FAMILIAL
HYPERCHOLESTEROLEMIA

K.C.M.C. Koeijvoets, G.M. Dallinga-Thie, E.J.G. Sijbrands. Department of
Internal Medicine, Erasmus Medical Center, Rotterdam, the Netherlands

Objectives: Recent data showed that the Y402H polymorphism of comple-
ment factor H (CFH) increases the risk of age-related macular degeneration.
Because this disorder has been related to (neo)vascular pathology, we in-
vestigated whether this CFH variant also influenced the large variation of
cardiovascular disease risk in patients with heterozygous familial hyperc-
holesterolemia.

Methods: In a multicenter cohort study, we genotyped 2016 unrelated
patients with familial hypercholesterolemia for the Y402H polymorphism.
The clinical endpoint was fatal or non-fatal cardiovascualr disease defined
as coronary, cerebral, and peripheral arterial disease. The contribution of
the CFH variant to cardiovascular disease susceptibility was assessed with
multiple Cox regression analysis with adjustment for other risk factors.

Results: Homozygosity for the Y402H polymorphism was observed in 261
(CC genotype; 12.9%) patients, heterozygosity in 929 (TC genotype; 46.1%),
and 826 (TT genotype; 41.0%) patients were noncarriers. The CC genotype
was more frequent in patients without than in patients with cardiovascular
disease (14.7% vs. 9.3%, respectively; p=0.001), whereas the other genotypes
showed no significant differences. During 95.114 person years, 644 patients
had their first cardiovascular event. After adjustment for known cardiovascular
risk factors, the CC genotype was associated with 0.54 lower cardiovascular
disease risk (95% CI, 0.36 to 0.79; p=0.002).

Conclusions: The CC genotype of the CFH gene may protect patients with
familial hypercholesterolemia against cardiovascular disease.
Funding: None declared.
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We-W35:5 ADAM17: A NEW CANDIDATE GENE OF
ATHEROSCLEROSIS SUSCEPTIBILITY IDENTIFIED
BY QUANTITATIVE TRAIT LOCUS MAPPING IN
LDL-RECEPTOR DEFICIENT MICE

L.M. Holdt1, D. Teupser1,2, J.L. Breslow2, J. Thiery1. 1University Hospital
Leipzig, Leipzig, Germany; 2The Rockefeller University, New York, USA

We performed QTL-mapping in an intercross of atherosclerosis suscepti-
ble C57BL/6 and atherosclerosis resistant FVB mice on the LDL-receptor
deficient background to identify genes of atherosclerosis susceptibility.

In females, loci of atherosclerosis susceptibility were identified on chro-
mosome (Chr) 3 (LOD 5.1), Chr 10 (LOD 13.1), and Chr 12 (LOD 3.3). In
males, only loci on Chr 10 (LOD 5.7) and Chr 12 (LOD 3.0) were found.
To identify the gene(s) responsible for the Chr 12 locus, we screened the
Ensembl database and identified ADAM17 as a gene in the QTL-region.
We next determined the coding sequence and 1kb of the promoter region
in C57BL/6 and FVB mice and found two coding differences as well as a
number of sequence variations in the promoter region. To test whether these
promoter variants affected gene expression, we used quantitative fluorogenic
RT-PCR to determine mRNA expression levels of ADAM17 in livers of the
F2 animals. With these data, we performed expression QTL (eQTL) mapping
and identified a QTL of ADAM17 expression on proximal Chr 12 (LOD 2.5
in males and LOD 3.8 in females). ADAM17 expression was significantly
increased in F2 carrying the FVB allele at the Chr 12 locus (up to 39%) and
also in the parental FVB mice compared to C57 mice (up to 75%).

These data provide strong evidence that regulatory differences of ADAM17
may contribute to the atherosclerosis susceptibility locus at the same chro-
mosomal location. ADAM17 is a metalloproteinase responsible for shedding
of various membrane-bound proteins (e.g. TNF-alpha, fractalkine, VCAM-1).
Variants of this gene may influence atherosclerosis susceptibility.

We-W35:6 MATRIX METALLOPROTEINASE-1 GENE
HAPLOTYPE INFLUENCES RISK OF MYOCARDIAL
INFARCTION

E. Pearce1, D. Tregouet2, A. Samnergard3, A. Morgan1, C. Cox1,
A. Hamsten3, P. Eriksson3, S. Ye1. 1University of Southampton,
Southampton, United Kingdom; 2Inserm U525, Paris, France; 3Karolinska
Institute, Stockholm, Sweden

Excessive degradation of collagen fibres has been recognised as an impor-
tant mechanism underlying atherosclerotic plaque rupture which can result
in myocardial infarction (MI). We investigated whether genetic predispo-
sition to MI was related to polymorphisms in the gene encoding matrix
metalloproteinase-1 (MMP1), a key fibrillar collagen degrading enzyme. We
identified a number of single nucleotide polymorphisms in the MMP1 gene
promoter, following sequencing DNA samples from unrelated individuals
(n=30). We then genotyped a large cohort (n=1177) of British coronary artery
disease patients for these polymorphisms, and found a significant associa-
tion between MMP-1 haplotype and MI incidence, with the A-519-C-340
and G-519-T-340 haplotypes being protective [odds ratio=0.70 (0.57±0.86),
p=0.0007] whereas the G-519-C-340 haplotype increasing MI risk [odds
ratio=1.94 (1.15-3.28), p=0.01]. We then undertook an independent study in
387 Swedish MI patients and 387 healthy controls and observed a similar
haplotype effect [odds ratio=0.70 (0.55 - 0.89), p=0.003, for A-519-C-340
and G-519-T-340; and odds ratio=1.54 (0.97±2.46), p=0.07, for G-519-C-
340]. In vitro assays showed that compared with the A-519-T-340 haplotype,
the A-519-C-340 and G-519-T-340 haplotypes had lower promoter activity
whereas the G-519-C-340 haplotype had greater promoter strength, in driving
gene expression in macrophages. Haplotype-specific differences in MMP1
mRNA level in atherosclerotic tissues were also detected. These data indicate
that MMP1 gene variation is a genetic factor contributing to inter-individual
differences in MI risk.

We-W36 INTERVENTION AT THE POPULATION LEVEL

We-W36:1 RECENT DATA ON OMEGA-3 FATTY ACIDS IN
PREVENTION OF CARDIAC DEATH

M. de Lorgeril, P. Salen. Faculté de Médecine, Université Joseph Fourier,
Grenoble, France

Objective: to summarize and comment recent fully published data regard-

ing omega-3 fatty acids in the prevention of coronary heart disease (CHD)
complications and cardiac death.

Methods: review of the Medline scientific and medical literature.
Results: a number of epidemiological studies and randomized trials have

been recently published regarding both plant (alpha-linolenic acid, ALA) and
marine (eicosapentanoic and docosahexanoic acids, EPA and DHA) omega-3
fatty acids. Despite technical limitations in certain studies (quantitative eval-
uation of actual omega-3 intake for instance in epidemiological studies) and
trials (small sample size, heterogeneity of the studied populations, lack of
adjustment for major confounders), the overall picture which is emerging is
that these essential fatty acids are critically important in the present CHD
epidemics and in CHD mortality (1-3). Epidemiological data in populations
with either high or low intakes in ALA and/or EPA+DHA suggest that
relative deficiency in these fatty acids is associated with higher mortality rate
from CHD. Results of randomized trials indicate that correction of omega-3
fatty acid deficiency in patients at high risk of CHD complications result in
significant reduction of risk, clearly suggesting a cause-effect relationship.

These data will be discussed at the light of recent physiological studies in
animals (4) and humans suggesting biological mechanisms by which omega-3
fatty acids from both plant and marine sources interfere with the development
of CHD complications.

Conclusions: omega-3 fatty acids are emerging as major risk factor of
CHD death, in particular sudden cardiac death.
References
[1] Hu FB, Stampfer MJ, Manson JE, et al. Dietary intake of alpha-linolenic

acid and risk of fatal ischemic heart disease among women. Am J Clin
Nutr 1999;69:890-7.
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intake and risk of sudden cardiac death and coronary heart disease.
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Trial Investigators. Prevention of fatal arrhythmias in high-risk subjects
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Funding: there is no specific funding to be declared regarding the work
presented in this abstract.

We-W36:2 HEALTH EFFECTS OF A MEDITERRANEAN DIET:
WHAT IS SO SPECIAL ABOUT THE DIET OF
GREECE? THE SCIENTIFIC EVIDENCE

A.P. Simopoulos. Center for Genetics, Nutrition and Health, 2001 S Street,
N.W., Suite 530, Washington, DC, USA

Interest in the Mediterranean diet derives directly from the results in the
Seven Countries Study, which began in 1958. After 5-15 years of follow-up,
the study demonstrated that the mortality rate from coronary heart disease in
southern Europe was 2- to 3-fold lower than in northern Europe or the United
States. In the study, the mortality from coronary heart disease and all causes
in the cohort from Crete was much lower than that among the nine other
cohorts from southern Europe. This finding suggested that the population of
Crete could be considered to have the greatest life expectancy in the Western
world, even though average serum cholesterol concentrations in the population
of Crete were similar to those in the other Mediterranean cohorts. What are
the components in the diet of Crete that are responsible for a lower risk of
coronary heart disease and a longer life expectancy? They certainly could not
be those that influence serum cholesterol concentrations. Extensive studies on
the traditional diet of Greece (the diet prior to 1960) indicate that the dietary
pattern of Greeks consisted of a high intake of fruits, vegetables (particularly
wild plants), legumes, nuts, cereals mostly in the form of sourdough bread
rather than pasta, more olive oil and olives, less milk but more cheese,
more fish, less meat, and moderate amounts of wine, more so than other
Mediterranean countries. Most importantly, because of consumption of wild
plants, and eggs and meat from grazing poultry and animals, the omega-3 fatty
acids were found throughout the food chain, giving an omega-6:omega-3 ratio
of 1-2:1, similar to the ratio of the Paleolithic diet. Analyses of the dietary
pattern of the diet of Crete shows a number of protective substances, such
as selenium, glutathione, melatonin, a balanced ratio of omega-6:omega-3
essential fatty acids, high amounts of fiber, antioxidants (especially resveratrol
from wine and polyphenols from olive oil), vitamins E and C, some of which
have been shown to be beneficial in the secondary prevention of cardiovascular
disease and decreasing the risk of cancer, including cancer of the breast. The
traditional diet of Greece, or the diet of Crete and many other traditional diets,
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i.e. the Okinawa diet, the traditional Japanese diet, resemble nutritionally the
composition of the Paleolithic diet upon which the human’s genetic profile
was programmed. Such diets are first and formost balanced in the essential
fatty acids, omega-6 and omega-3, are high in monounsaturated fats and low
in saturated fats and trans fatty acids, but high in fruits, vegetables, legumes
and nuts. Omega-3 fatty acids have antiinflammatory, antithrombotic and
antiarrhythmic properties. The Lyon Heart Study based on a modified diet of
Crete has clearly shown that the diet of Crete could decrease the death rate
from coronary artery disease by 70% and is a diet that can be easily adapted
to the French population and possibly other populations as well. Additional
support comes from the GISSI study which showed that the addition of about
1 g of fish oil to the Italian diet (a Mediterranean diet) led to a decrease
in mortality: 20% decrease in total deaths, 30% decrease in cardiovascular
deaths, and 45% decrease for sudden death. Thus, what made the difference
in the death rate from coronary heart disease in the population of Crete versus
the rest of the populations in the Seven Countries Study is the higher intake
of 18:3ω3 from wild plants, a lower intake of 18:2ω6 since Greek olive
oil has the lowest amount of 18:2ω6 than other olive oils, a higher intake
of eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) from fish,
and the higher amounts of antioxidants, including melatonin, from the wild
plants. In the past, major emphasis was put on the low saturated fat content
of the Mediterranean diet while more recent evidence has underlined the
importance of plant foods (including carbohydrates and non-digestible fiber)
rich in antioxidants and omega-3 fatty acids, and of regular use of olive oil.

Conclusion: The traditional diet of Greece (prior to 1960) is associated
with lower risk for coronary heart disease, cancer, asthma and rheumatoid
arthritis, and possibly obesity, due to the fact that the diet of Greece resem-
bles the Paleolithic diet which is the diet on which our genetic profile was
programmed to respond.
References
[1] Simopoulos AP, Sidossis L. What is so special about the traditional diet

of Greece: the scientific evidence. In: Simopoulos AP, Visioli F (Eds).
Mediterranean Diets. World Rev Nutr Diet, vol. 87, 2000, pp. 24-42.

We-W36:3 VITAMIN B12 IS A BETTER INVERSE CORRELATE
FOR HOMOCYSTEINE THAN FOLATE IN AN
ELDERLY POPULATION SAMPLE

B. Blades1,2, N. Naumovski1, P.D. Roach1, M. Lucock1, C. Travers2,
P. Lewis2, J. Sturm2, M. Veysey1,2. 1University of Newcastle, Ourimbah,
NSW, Australia; 2Northern Sydney Central Coast Health, Gosford, NSW,
Australia

Homocysteine (Hcy) is an independent risk factor for cardiovascular disease
and is known to increase with age. Dietary folate and vitamin B12 can both
decrease homocysteine but, in the elderly, absorption of vitamin B12 can be
impaired due to atrophic gastritis.

Objective: To determine whether vitamin B12 status is a better inverse
correlate for plasma Hcy concentrations than folate status in a sample of
elderly subjects.

Methods: Plasma Hcy, serum vitamin B12 and red cell folate (RCF) were
measured in 120 subjects (67 females and 53 males), 65 years old and over,
residing in a retirement village.

Results: The mean plasma Hcy was 9.1 umol/L and 27.3% of the subjects
had Hcy levels higher than the recommended threshold of 10 umol/L. The
mean serum vitamin B12 was 265.6 pmol/L and 59.2% of the subjects had
concentrations below the recommended threshold of 260 pmol/L. The mean
RCF was 783.4 nmol/L and only 5% of the subjects had concentrations below
the recommended threshold of 360 nmol/L. There were highly significant neg-
ative correlations between vitamin B12 and plasma Hcy (r = -0.381, P<0.001)
and between RCF and plasma Hcy (r = -0.305, P=0.001). However, regression
analysis suggested that 13.8% of the variation in plasma Hcy concentrations
could be attributed to the variation in vitamin B12 serum levels and that the
variation in RCF could only explain a further 3.7%.

Conclusions: In this population sample, vitamin B12 status appeared to
have a bigger impact on plasma Hcy concentrations than folate status.
Funding: North Sydney Central Coast Health and the University of Newcastle,
NSW, Australia.

We-W36:4 LOW ATHEROSCLEROSIS RISKS OF FISH AND SOY
EATERS IN THE WORLD

Y. Yamori1, M. Sagara2, M. Mori2, H. Mori3. 1Mukogawa Women’s
University Institute For World Health Development, Nishinomiya, Japan;
2Research Inst. Product. Development, Kyoto, Japan; 3Inst. Health
Restoration, Nishinomiya, Japan

Objective: To assess the relation of dietary biomarkers for fish and soy,
taurine(T) and isoflavones(I) in 24-hour urine(24hu) with atherosclerosis risks
from Cardiovascular Disease and Alimentary Comparison (CARDIAC) Study

Methods: Over 12,000 people aged 46 - 58, about 100 males and 100
females randomly selected from each of 61 populations in 25 countries were
examined for biomarkers of nutrional intake in serum and 24hu samples and
divided into fish or soy eaters and non eaters by 24hu T or I excretion for
comparing their atherosclerosis risks and for analyzing T or I relations to
age-adjusted coronary heart disease(CHD) and stroke mortality rates.

Results: The age-adjusted CHD mortality rates, lowest in the Japanese
in the world, were positively related with serum cholesterol and inversely
related with 24hu T and I excretions as well as n-3 fatty acid ratios in the
plasma phospholipids, respectively, but these markers were not related with
stroke mortality. Further analyses on the soy or fish eaters and non eaters
clarified the eaters showed significantly lower body mass index(BMI) and
serum cholesterol levels than non eaters. Since fish or soy eaters showed
significantly higher 24hu Na and Na/K ratios than non eaters, customary high
salt intake in the eaters was supposed to reduce the merit of fish and soy
intakes, and related to CARDIAC findings that the eaters had less risk only in
CHD but not in stroke.

Conclusions: Enough daily consumption of soy and/or seafood determined
by 24hu excretions is supposed to reduce atherosclerosis risks and CHD
mortality.
Funding: CARDIAC Fund raised in Japan for WHO

We-W36:5 ALCOHOL CONSUMPTION, MORTALITY AND
CARDIAC EVENTS: EFFECT OF INFLAMMATION.
THE HEALTH, AGING, AND BODY COMPOSITION
STUDY

C. Maraldi 1, S. Volpato2 , S. Kritchevsky3 , E. Andresen1, T. Harris4,
A. Newman5, A. Kanaya6, K. Johnson7, R. Fellin2, M. Pahor1. 1University
of Florida, Gainesville, USA; 2University of Ferrara, Ferrara, Italy; 3Wake
Forest University School of Medicine, Winston-Salem, USA; 4Laboratory of
Epidemiology, Demography and Biometry, Irp, Nia, Bethesda, USA;
5University of Pittsburgh, Pittsburgh, USA; 6University of California, San
Francisco, USA; 7University of Tennessee, Memphis, USA

Purpose: To investigate the relationship of alcohol intake with mortality and
cardiac events and to evaluate if this relationship is mediated or modified by
inflammatory markers.

Methods: The analysis included 2,487 subjects 70 to 79 years old, without
baseline coronary heart disease (CHD) or heart failure (HF), participating in
the HABC study. All-cause mortality and incident cardiac events (CHD and
HF) were detected during a mean follow-up of 5.6 years. Alcohol intake and
serum levels of interleukin-6 (IL-6) and C - reactive protein were assessed at
baseline.

Results: A total of 397 participants died, and 383 experienced an incident
cardiac event. We found a J-shaped relationship between alcohol intake and the
age-, gender-, and race-adjusted incidence of all-cause mortality and cardiac
events (quadratic term p<0.05), with the lowest rates of death and cardiac
events among light-to-moderate drinkers (1 to 7 drinks/week). After adjust-
ment for confounders, light-to-moderate drinkers had a lower risk of all-cause
mortality (Hazard Ratio[HR] 0.74; 95%Confidence Interval[CI] 0.55-0.99),
and cardiac events (HR 0.71; CI 0.53-0.96), compared to never/occasional
drinkers. Inflammatory markers did not affect the strength of this association.
This relationship seemed different in men and women, and the benefit of
light-to-moderate alcohol consumption appeared mainly confined to men with
high levels of IL-6.

Conclusions: Light-to-moderate alcohol consumption was associated with
significant cardiac events risk reduction and overall survival benefit, indepen-
dent of its anti-inflammatory effect.
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We-W36:6 PLASMA LEVELS OF PLANT STEROLS AND THE
RISK OF FUTURE CORONARY ARTERY DISEASE IN
HEALTHY MEN AND WOMEN; THE PROSPECTIVE
EPIC-NORFOLK POPULATION STUDY

M.N. Vissers1, S. Pinedo1, S.M. Boekholdt1,2 , K. von Bergmann3,
K. Elharchaoui1 , S.A. Bingham4, N.J. Wareham5, D. Lütjohann3,
J.J.P. Kastelein1 , K.T. Khaw6. 1Dept. of Vascular Medicine, AMC,
Amsterdam, the Netherlands; 2Dept. of Cardiology, AMC, Amsterdam, the
Netherlands; 3Dept. of Clinical Pharmacology, University of Bonn, Bonn,
Germany; 4MRC Dunn Nutrition Unit, Cambridge, United Kingdom; 5MRC
Epidemiology Unit, Cambridge, United Kingdom; 6Dept. of Public Health
and Primary Care, University of Cambridge, Cambridge, United Kingdom

Objectives: Some studies have suggested that a modest increase of plant
sterol levels is a risk factor for coronary artery disease (CAD). We studied the
prospective relationship between levels of plant sterols and the risk of future
CAD in apparently healthy subjects.

Methods: A nested case-control study was performed in the prospective
EPIC-Norfolk population study. We measured plasma levels of the plant
sterols sitosterol and campesterol at baseline among apparently healthy men
(n=232) and women (n=141) in whom fatal or nonfatal CAD developed during
6 years follow-up. 758 controls were matched by age and sex.

Results: The baseline sitosterol to cholesterol ratio was significantly lower
in cases than in controls (1.19 μg/mg vs. 1.29 μg/mg; p=0.008) whereas the
campesterol ratio did not significantly differ (1.78 μg/mg vs. 1.88 μg/mg;
p=0.1). Ratios of both plant sterols were significantly correlated with male
gender, and inversely correlated with BMI, triglycerides, and systolic blood
pressure. Among individuals in the highest tertile of the sitosterol ratio, the
unadjusted odds ratio (OR) for future CAD was 0.65 (95% CI: 0.48-0.89)
compared to those in the lowest tertile, but significance was lost after ad-
justment for traditional risk factors (OR=0.84; 95% CI: 0.59-1.20). For the
campesterol ratio, the unadjusted OR was 0.82 (95% CI: 0.60-1.12) and the
adjusted OR was 1.01 (95% CI: 0.70-1.45).

Conclusion: In this large prospective study, elevated levels of plant sterols
are not positively associated with the risk of CAD, and do not appear to be
adversely related to CAD in apparently healthy individuals.
Funding: None.

We-W36:7 DECREASE OF INTIMA-MEDIA THICKNESS IN
PATIENTS AT RISK TO CEREBRAL ISCHEMIA
AFTER SUPPLEMENTATION WITH FOLIC ACID,
VITAMINS B6 AND B12

U. Till1, A. Jentsch2, K. Bellstedt3 , A. Müller4, R. Vollandt5 , H.S. Fink1.
1Institute of Pathobiochemistry of the University, Jena, Germany; 2Clinic of
Neurology of the University, Jena, Germany; 3Institute of Clinical Chemistry
of the University, Jena, Germany; 4Clinic of Internal Medicine of the
University, Jena, Germany; 5Institute of Medical Statistics of the University,
Jena, Germany

Objective: Hyperhomocysteinemia is associated with atherosclerotic risk.
Although vitamins can lower homocysteine (Hcy), information about effects
on atherosclerosis is scarce.

Methods: We used carotid intima-media thickness (IMT) as an accepted
marker of atherosclerotic changes. Fifty patients (60±8 years) with IMT >1
mm were included. In a double blind, randomized trial they received daily 2.5
mg folic acid, 25 mg vitamin B6, and 0.5 mg vitamin B12 or placebo for 1
year.

Results: In the treatment group, Hcy decreased from 10.5±3.93 to
6.56±1.53 μmol/l (P<0.0001), whereas it remained unchanged in the placebo
group (10.76±2.36 versus 10.45±3.3 μmol/l). IMT decreased from 1.50±0.44
to 1.42±0.48 mm (P=0.034) in the treatment group, whereas it increased from
1.47±0.57 to 1.54±0.71 mm in the placebo group. The mean individual
changes of IMT between both groups differed significantly (-0.08±0.17 ver-
sus 0.07±0.25 mm, P=0.019). Multiple regression analysis revealed that the
observed effect on IMT depended only on medication, as all risk factors and
laboratory parameters were ruled out. Correlation between changes in IMT
and Hcy showed significance (r=0.63, P=0.050) only for the upper quintile of
starting Hcy level.

Conclusions: Vitamin supplementation significantly reduces IMT in pa-
tients at risk. This effect is independent of Hcy concentration and is brought
about only in part via Hcy lowering.
Funding: Vitamin and placebo tablets were provided by Medice, Iserlohn,
Germany

We-W37 ANIMAL MODELS (1st PART)

We-W37:1 THE METABOLIC SYNDROME: IT’S IN THE
MOVEMENT OF FATTY ACIDS, AS LEARNT FROM
STUDIES IN TRANSGENIC MICE

L. Havekes1,2,3, P. Voshol4, P. Rensen2,4 , K. Willems van Dijk2,5,
F. Kuipers6, J.A. Romijn4. 1Biomedical Research TNO-Pharma; 2Dept. of
General Internal Medicine; 3Dept. of Cardiology; 4Dept. of Endocrinology
and Metabolic Diseases; 5Dept. of Human Genetics, LUMC, Leiden; 6Dept.
of Pediatrics; UMCG, Groningen, The Netherlands

In the fight against metabolic syndrome, more insight in the regulation of fatty
acid (FA) metabolism in relation to the pathogenesis of metabolic syndrome
is required. We use a variety of transgenic and knock out mouse models to
investigated FA metabolism in relation to obesity, (hepatic) insulin resistance
and VLDL metabolism. We have first investigated the fate of chylomicron
and VLDL-derived FA. We observed that 75 to 90% of chylomicron- and
VLDL-TG, once entered into the circulation, is hydrolysed by LPL and the
resulting FAs are taken up by the adjacent tissues, i.e. muscle and AT. The
distribution of chylomicron- and VLDL-derived FA between muscle and AT
is dependent on the fed/fasted condition of the animal and fully parallels the
tissue distribution of LPL: mainly in muscle while fasting and in the AT while
in the fed state. This indicates that LPL activity is directly involved in AT
formation. Indeed, Zechner c.s. found that decreased LPL activity in AT de-
creases the propensity to develop obesity. Likewise, overexpression of human
apoC1, which profoundly increases TG levels as a result of LPL inhibition,
protects against diet-induced obesity. The opposite appears to be true as well.
In the absence of apoC3, a strong inhibitor of LPL, AT mass is increased
concomitant with mild steatosis and hepatic insulin resistance. Strikingly,
these effects on AT mass only occur under dietary stressed conditions, i.e.
against an ob/ob genetic background as well as under high fat fed conditions,
respectively.

The VLDL receptor is expressed in tissues active in FA metabolism,
i.e. muscle and AT, whereas it is hardly expressed in liver. In addition,
the tissue-specific distribution of the VLDL receptor parallels that of LPL
regarding the effect of fed/fasted state. Mice lacking the VLDL receptor
display no phenotype when on a normal chow diet. However, on a high fat
diet or on an ob/ob genetic background, VLDL receptor deficient mice exhibit
increased plasma lipid levels and a decreased flux of FA to adipose tissue.
As compared to wild type mice, applying an intragastric fat load to VLDL
receptor deficient mice leads to a strongly increased postprandial TG respons.
Hence, the VLDL receptor is rate-limiting in the LPL-driven FA flux to AT.
As a consequence, VLDL receptor deficient mice are protected from obesity
and high fat diet-induced insulin resistance.

CD36 is known as FA translocase involved in the high affinity uptake of FA
by cells of peripheral tissues like AT and muscle. In mice, CD36 deficiency
leads to increased plasma TG and FA levels. We observed that the increased
plasma TG in these mice is due to a hampered LPL-mediated lipolysis of
chylomicron- and VLDL-TG as the consequence of increased plasma FA
levels (product inhibition). Furthermore, CD36 deficiency leads to increased
flux of FA to the liver resulting in steatosis and hepatic insulin resistance.

Taken together, the rate of chylomicron- and VLDL-derived FA transport to
AT is determined by the action of several proteins. In addition, the efficiency
by which these FAs are taken up by AT is a direct measure for the development
of obesity on the long term.

In addition to CD36 deficiency, high fat feeding as well as prolonged
fasting lead to an increased flux of FA to the liver and, eventually, to steato-
sis and hepatic insulin resistance. Reciprocally, in hormone-sensitive lipase
(HSL) deficient mice, FA flux from AT to the liver is decreased, concomitant
with less hepatic TG stores and increased hepatic insulin sensitivity. However,
increased hepatic TG stores per se do not necessarily lead to increased VLDL
production and/or hepatic insulin resistance and vice versa. The origin of FA
for TG accumulation in the liver determines the effect of hepatic TG stores on
VLDL production and hepatic insulin sensitivity.

We conclude that the movement of fatty acids throughout the body is highly
regulated and involves numerous proteins. Variation in the genes encoding
these proteins will affect the propensity to develop obesity, especially under
the dietary stressed conditions that are rather common in the current Western
society. However, these proteins also represent excellent opportunities as
potential intervention targets and insight in their molecular and physiological
function should guide their development.
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We-W37:2 UNSTABLE PLAQUE IN LABORATORY ANIMALS:
THE APOLIPOPROTEIN E KNOCKOUT MOUSE FED
A HIGH-FAT DIET

J.L. Johnson. Bristol Heart Institute, University of Bristol, Bristol, England

Objective: Atherosclerotic plaque rupture, with subsequent occlusive throm-
bosis, is the underlying cause of most cases of sudden cardiac death. Scientists
have therefore attempted to develop animal models that mimic atherosclerotic
plaque rupture, to allow direct interrogation of the mechanisms involved in
this complex pathology. The apolipoprotein E knockout mouse is a well
established animal model of hypercholesteroleamia. After 6 months on a
high-fat-diet, advanced fibrous plaques are observed with thin lumenal elastin
and collagen fibres capping small lipid-rich globular lesions, suggesting that
the plaques may be vulnerable to rupture. Due to the apparent fragility and
vulnerability of these lesions, we decided to high-fat feed apolipoprotein E
knockout mice for up to 12 months, and survey the major arteries and their
branch points for evidence of plaque rupture.

Methods: Apolipoprotein E knockout mice were fed a high-fat, cholesterol-
enriched diet from the age of 8 weeks. Animals were terminated at intervals
between 4 weeks and 36 weeks of fat-feeding. This animal model was
further characterised by assessing the effects of statin therapy (pravastatin) on
atherosclerotic plaque development and stability.

Results: Apolipoprotein E knockout mice were found to develop large
complex atherosclerotic lesions throughout the aorta after prolonged high-
fat feeding. Interestingly, atherosclerotic plaques within the brachiocephalic
artery showed signs of acute plaque rupture [1]. Further investigation revealed
that even short periods of high-fat feeding (eight weeks) resulted in complex
plaques with healed plaque ruptures that could be utilised as a marker of plaque
instability and rupture [2]. The healed plaque ruptures were characterised by
the presence of structures rich in elastin, smooth muscle cells and contained
areas of fibrin deposition, and were classified as buried fibrous caps [3].

Treatment with pravastatin reduced the number of the buried fibrous caps
[3]. Because inhibition of plaque progression by pravastatin could indirectly
reduce the number of plaque ruptures that occur, we also commenced treat-
ment in animals that had already been fat-fed for 16 weeks. This reduced the
incidence of acute plaque rupture and the incidence of sudden death. These
data suggest that the effects observed mirror those reported in humans, further
illustrating that the fat-fed apoE knockout mouse is a useful model of plaque
rupture.

Conclusions: Plaque rupture occurs at high frequency in the brachio-
cephalic arteries of male apolipoprotein E knockout mice after 8 weeks of
fat-feeding. pravastatin treatment inhibits early plaque rupture, and is also
effective when commenced after unstable plaques have already developed.
these data suggest that the fat-fed apolipoprotein E knockout mouse is a
reproducible and reliable model of plaque rupture.
References
[1] Johnson JL, Jackson CL. Atherosclerotic plaque rupture in the apolipopro-

tein E knockout mouse. Atherosclerosis 2001;154:399-406.
[2] Williams H, Johnson JL, Carson KGS, Jackson CL. Characteristics of

intact and ruptured atherosclerotic plaques in brachiocephalic arteries
of apolipoprotein E knockout mice. Arterioscler Thromb Vasc Biol.
2002;22:788-792.

[3] Johnson J, Carson K, Williams H, Karanam S, Newby A, Angelini G,
George S, Jackson C. Plaque rupture after short periods of fat-feeding in
the apolipoprotein E knockout mouse: model characterisation, and effects
of pravastatin treatment. Circulation 2005;111:1422-1430.

Funding: British Heart Foundation

We-W37:3 AUTOSOMAL RECESSIVE
HYPERCHOLESTEROLEMIA (ARH) KNOCKOUT
MOUSE HAS DELAYED CATABOLISM OF LDL IN
VIVO BUT NORMAL INTERNALIZATION OF LDL IN
VITRO

M. Harada-Shiba 1, A. Takagi1, K. Marutsuka2, S. Moriguchi2, H. Yagyu3,
S. Ishibashi3, Y. Asada2, S. Yokoyama4. 1National Cardiovascular Center
Research Institute, Suita, Osaka, Japan; 2Miyazaki Medical College,
Miyazaki, Miyazaki, Japan; 3Jichi Medical College, Kawachi-Gun, Tochigi,
Japan; 4Nagoya City University, Nagoya, Aichi, Japan

Objective: We previously characterized the patients with ARH as having
severe hypercholesterolemia and retarded plasma LDL clearance despite the
normal LDL receptor function in their cultured fibroblasts, and identified a
mutation in ARH locus in these patients. ARH protein is an adaptor protein
of the LDL receptor, and reportedly modulates its internalization. In order

to study the function of this protein, we developed ARH knockout mice
(ARH-/-).

Methods and Results: Plasma total cholesterol level was higher in ARH-/-
mice than that in wild-type mice (ARH+/+) being attributed to a 6-fold
increase of LDL. Clearance of 125I-LDL from plasma was retarded in ARH-
/-mice, as mush as that found in LDLR-/- mice. Fluorescence activity of the
intravenously injected DiI-LDL was recovered in the cytosol of the hepato-
cytes of ARH+/+ mice, but not in those of ARH-/- or LDLR-/- mice. Also,
less amount of radioactivity was recovered in the liver of ARH-/- or LDLR-/-
mice when [3H]cholesteryl oleoyl ether (CE)-labeled LDL was injected. In
contrast, uptakes of [3H]CE-labeled LDL, 125I-LDL and DiI-LDL were all
normal or slightly subnormal when the ARH-/- hepatocytes were cultured.

Conclusion: The function of the hepatic LDL receptor is impaired in the
ARH-/- mice in vivo despite its normal function in vitro. These findings were
consistent with the observations with the ARH homozygous patients, and
suggested that certain cellular environmental factors modulate the requirement
of ARH for the LDL receptor function.

We-W37:4 INCREASED ACTIVITY OF ABCA1 PROTECTS
AGAINST ATHEROSCLEROSIS

R.R. Singaraja 1, C. Fievet2, M.R. Hayden1. 1University of British Columbia,
Vancouver, Canada; 2Institut Pasteur de Lille, Lille, Cedex, France

Significant controversy exists as to the role of ABCA1 in atherosclerosis.
Others have shown that expression of ABCA1 on the LDLr-/- background
results in a pro-atherogenic lipid profile and increased atherosclerosis and have
also shown increased atherosclerosis when ABCA1was expressed in ApoE-/-
mice. We previously showed significant protection against atherosclerosis
when ABCA1 was expressed in ApoE-/- mice. To address ABCA1s role in
atherosclerosis, we expressed human ABCA1 in LDLr-/- mice and in mice
lacking both LDLr and endogenous mouse ABCA1 (LDLr-/-mABCA1-/-).
Expression of ABCA1 in LDLr-/- mice resulted in significantly decreased
aortic lesions on a western type diet (wtd) (LDLr-/-: 491.0±173.3 vs
ABCA1+LDLr-/-: 211.5±115.4 mm2, n=5, p=0.02). No differences in lesions
were observed on the chow diet. In addition, no significant differences in
plasma lipid levels were observed on both chow and wtd indicating that
ABCA1 is able to protect against atherosclerosis independent of plasma
HDL-C levels. Expression of ABCA1 in LDLr-/-mABCA1-/- double knock-
out mice resulted in a significant reduction in atherosclerotic lesions on
both chow (LDLr-/-mABCA1-/-: 18.2±6.5 vs. ABCA1+LDLr-/-mBCA1-/-:
4.0±1.0 mm2, n=4, p=0.02) and wtd (LDLr-/-mABCA1-/-: 1560.2±143.5
vs. ABCA1+LDLr-/-mBCA1-/-: 516.2±313.4mm2, n=4, p=0.02). In addition,
expression of ABCA1 in the LDLr-/-mABCA1-/- background resulted in
significant increase in plasma total cholesterol and HDL-C both on chow and
wtd. Together, these data provide further support that expression of ABCA1
results in significant protection against atherosclerosis in different genetic
models.

We-W37:5 MACROPHAGE ABCB4 DEFIENCY PROMOTES
ATHEROSLCEROTIC LESION DEVELOPMENT IN
LDLR DEFICIENT MICE

M. Pennings1, R.B. Hildebrand1 , T.J.C. Van Berkel1 , A.K. Groen2, M. Van
Eck1. 1Div. of Biopharmaceutics, Leiden, the Netherlands; 2Dept. of
Gastrointestinal and Liver Diseases, Amsterdam, the Netherlands

Objectives: In addition to ABCA1, a well-known cholesterol and phospholipid
transporter, macrophages express several other ABC-transporters, including
ABCB4. ABCB4 promotes the transport of phospholipids. The aim of this
study was to determine the role of macrophage ABCB4 in atherosclerotic
lesion development.

Methods: LDL receptor knockout mice were transplanted with bone mar-
row from ABCB4 knockout (KO) or wild-type mice to generate chimeras that
specifically lack ABCB4 in macrophages. Atherosclerotic lesion development
was induced by feeding Western-type diet (15% fat and 0.25% cholesterol) for
9 weeks.

Results: On Western-type diet serum cholesterol levels were 22% lower
in mice reconstituted with ABCB4 KO bone marrow (1642±98 mg/dl for
ABCB4 KO and 2112±484 mg/dl for wild-type transplanted mice, p=0.049),
due to lower VLDL and LDL cholesterol levels. Despite the lower serum
cholesterol levels, ABCB4 deficiency on macrophages resulted in a two-fold
(p=0.0053) increase in lesion size (5.79±0.2×103 in ABCB4 KO transplanted
mice compared to 3.17±1.6×103 μm2 in mice reconstituted with wild-type
bone marrow). In vitro foam cell formation induced with acetylated LDL was
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increased in absence of ABCB4. This was, however, not the result of reduced
cholesterol efflux but of a 6-fold (p<0.005) increased association of AcLDL.

Conclusions: Macrophage ABCB4 protects against atherosclerotic lesion
development by inhibition of cholesterol accumulation.
Funding: This research was supported by ZonMW (grant 192-02-063).

We-W37:6 DEFICIENCY OF MACROPHAGE PHOSPHOLIPID
TRANSFER PROTEIN PROTECTS AGAINST
ATHEROSCLEROTIC LESION DEVELOPMENT

R. Vikstedt1, J. Metso1, D. Ye2, R.B. Hildebrand2 , T.J.C. Van Berkel2 ,
C. Ehnholm1, M. Jauhiainen1 , M. Van Eck2. 1National Public Health
Institute, Helsinki, Finland; 2Division of Biopharmaceutics, Leiden
University, Leiden, the Netherlands

Objective: Phospholipid transfer protein (PLTP) deficiency in mice is as-
sociated with a decreased susceptibility to atherosclerosis, suggesting a
pro-atherogenic role for PLTP. Interestingly, PLTP is also expressed by mac-
rophages in human atherosclerotic lesions, but its function in atherogenesis is
not known.

Methods: To investigate the role of macrophage PLTP in atherosclerosis,
PLTP was selectively disrupted in hematopoietic cells, including macrophages,
by transplantation of bone marrow from PLTP knockout (PLTP-/-) mice into
LDL receptor knockout mice. Atherosclerotic lesion formation was induced
by feeding a Western-type diet (WTD) for 9 wks.

Results: Selective deficiency of macrophage PLTP resulted in a 1.4-fold
(p<0.01) reduction in aortic root lesion area compared to mice with functional
macrophage PLTP (384±36*10 3 μm2 in the PLTP-/- group (n=10), as
compared to 539±35*10 3 μm2 in the PLTP+/+ group (n=14)). The decreased
lesion size in the PLTP-/- group coincided with a significant reduction in total
cholesterol and triglyceride levels. The relative amount of total prebeta-HDL
subclass was 24% (p<0.05) lower in the PLTP-/- group. Hepatic lipase and
LCAT activities did not differ between the groups. Plasma PLTP activity in
the PLTP-/- group, however, was 2-fold (p<0.001) lower compared to that in
the PLTP+/+ group.

Conclusions: The data suggest that macrophage PLTP is an important
contributor to plasma PLTP activity levels and that deficiency of PLTP in
arterial intima macrophages protects against cholesterol accumulation in the
vessel wall.
Funding: This study was supported by the Sigrid Juselius Foundation.

We-W37:7 METABOLIC CHARACTERIZATION OF A
DOMINANT NEGATIVE PPAR-GAMMA MOUSE LINE

E. Dalla Nora1, S.L. Gray2, J. Grosse3, S. O’Rahilly2, P.J. Voshol4,
S. Cinti5 , A. Vidal Puig2. 1Dept. of Clincal and Experimental Medicine,
University of Ferrara, Ferrara, Italy; 2Dept. Clinical Biochemistry,
University of Cambridge, Cambridge, United Kingdom; 3Ingenium,
Pharmaceuticals AG, Martinsried, Germany; 4TNO-Prevention and Health,
Leiden, the Netherlands; 5Dept. Normal Human Morphology, University of
Ancona, Ancona, Italy

Patients harbouring rare monogenic dominant negative mutations of the ligand
binding domain of PPAR-gamma have a stereotyped phenotype characterised
by partial lipodystrophy, severe insulin resistance, dyslipidemia, steatosis
and hypertension. These findings identify PPAR-gamma as one of the main
molecular players in the pathogenesis of the Metabolic Syndrome, a condi-
tion strictly associated with CVD. To further examine the consequences of
universally impaired PPAR-gamma function and to compare PPAR-gamma
function in human and mouse, we generated a mouse model with the equiva-
lent PPAR-gamma dominant negative mutation (P465L) previously described
in human (P467L). The P465L PPAR-gamma mouse model recapitulates
several of the human phenotypes as it displays impaired postprandial lipid
metabolism, fatty liver in response to high fat diet, hypertension and altered
adipose tissue distribution. In contrast to the P467L PPAR-gamma patients, the
P465L PPAR-gamma mouse develops normal amounts of adipose tissue and
is insulin sensitive. Comparison of human and murine phenotypes suggests
the insulin resistance associated with defective PPAR-gamma function may
only appear in the context of poorly differentiated or dysfunctional adipose
tissue. In addition, the effects of PPAR-gamma on postprandial lipid metab-
olism, fatty liver and blood pressure are direct effects independent of insulin
sensitivity.

We-W38 PHARMACOLOGY OF ARTERIAL DISEASE:
HDL-TARGETED THERAPIES (2nd PART)

We-W38:1 THE ROLE OF VARIOUS STRUCTURAL MOTIFS OF
HDL-MIMETIC PEPTIDES IN CHOLESTEROL
EFFLUX BY THE ABCA1 TRANSPORTER

A.T. Remaley1, J. Stonik1, T. Fairwell1 , S. Demosky1, E.B. Neufeld1,
H.B. Brewer2. 1NHLBI, National Inst. Health, Bethesda, USA; 2Washington
Hospital Center, Washington, DC, USA

Objective: Investigate the structural requirements of apoA-I mimetic peptides
on lipid efflux by the ABCA1 transporter.

Methods: Cholesterol and phospholipid efflux was tested on HELA cells
stably transfected with the human ABCA1 transporter. Various modifica-
tions of the 37pA bi-helical peptide (DWLKAFYDKVAEKLKEAF - P -
DWLKAFYDKVAEKLKEAF) was tested for lipid efflux.

Results: 37pA synthesized with either all L or D-amino acids stimulated
by 2-4 fold cholesterol and phospholipid efflux from ABCA1 transfected cells
compared to control cells that lack ABCA1. Peptides synthesized with a mix-
ture of L and D-aminoacids were ineffective and also showed poor detergent
properties, as assessed by DMPC vesicle solubilization. Unlike apoA-I, 37pA
was relatively non-specific in that it could also stimulate substantial levels of
lipid efflux from control cells even after cell fixation with paraformaldehyde.
Unlike apoA-I, 37pA was also cytotoxic and could promote hemolyis of red
blood cells. A modified 37pA peptide (5A), which was made by replacing 5
hydrophobic residues in the second helix (L3, F6, V10, L14, F18) with Ala,
reduced the lipid affinity of the peptide and eliminated its ability to promote
red cell hemolysis. Lipid efflux by 5A was found like apoA-I to be completely
dependent upon the ABCA1 transporter. Combining 37pA with DPPC at var-
ious ratios (1:5 to 1:30) resulted in various sized discoidal shaped complexes.
The 1:5 peptide-lipid complex increased ABCA1-dependent cholesterol efflux
by approximately 2-fold compared to the free peptide. The addition of more
phospholipid to the peptide-lipid complex increased passive cholesterol efflux
but did not further increase cholesterol efflux by the ABCA1 transporter. In
contrast, the complexation of any phospholipid to the free peptide substantially
decreased phospholipid efflux by the ABCA1 transporter, but it also decreased
the cytotoxicity of the peptide.

Conclusions: (i) ApoA-I peptide mimics with high lipid affinity can pro-
mote non-specific ABCA-independent cholesterol efflux and are potentially
cytotoxic, (ii) Bi-helical peptides with one high and one low lipid affinity helix
showed the greatest ABCA1 specificity and the lowest cytotoxicity, (iii) The
complexation of phospholipid to these peptides can substantially alter their
ability to efflux lipid by the ABCA1 transporter and their cytotoxic properties.
Funding: National Heart, Lung and Blood Institute, Bethesda, MD, USA

We-W38:2 PHARMACOLOGICAL MODULATION OF
CELLULAR CHOLESTEROL EFFLUX

F. Bernini. Department of Pharmacological and Biological Sciences and
Applied Chemistries, University of Parma, Parma, Italy

Reverse cholesterol transport (RCT) is a physiological process by which
cholesterol is removed from extrahepatic tissues and delivered to the liver
for the final excretion into the bile; the first step of this process is cholesterol
efflux from cells. Multiple mechanisms for efflux of cell cholesterol exist. The
release of free cholesterol via aqueous diffusion occurs in all cell types and
is accelerated when the scavenger receptor class-B type I (SR-BI) is present
in the cell plasma membrane. Both diffusion-mediated and SR-BI–mediated
efflux occur to phospholipid-containing acceptors and the latter is specifically
blocked by the compound BLT-1. ATP-Binding Cassette A1 (ABCA1) belongs
to the ATP-binding cassette transporter family and promotes unidirectional
efflux of membrane cholesterol and phospholipids to lipid-poor apolipopro-
tein. ABCA1 expression in macrophages is increased by cholesterol loading,
treatment with cAMP analogues or LXR agonists and its activity is specifically
inhibited by probucol [1]. Moreover, it has been reported that macrophages
may also release cholesterol through a pathway insensitive to both BLT and
probucol, that is believed to involve ABCG1, an other ABC transporter that
mediates net mass efflux of cellular cholesterol to mature HDL. Since the
promotion of lipid efflux from macrophages is an important ABCA1-mediated
antiatherosclerotic mechanism, molecules able to modulate these processes
may have an antiatherogenic activity by reducing lipid accumulation in cells
and/or promoting cholesterol excretion from the body. In this work we inves-
tigated the ability of different drugs to modulate cholesterol efflux from cells.
Several studies show that statins exert beneficial antiatherosclerotic effects on
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cardiovascular disease correlated to the cholesterol lowering properties and
the pleiotropic activities. In our laboratory we investigated the ability of these
drugs to modulate ABCA1-mediated lipid efflux from cells. We demonstrated
that statins increase cholesterol and phospholipid efflux via ABCA1 from
Fu5AH rat hepatoma cells [2]. Different results were obtained in macrophagic
cells [3]. In this model statins may differently influence ABCA1-mediated
efflux: when the protein is up-regulated by cAMP, statin significantly inhibits
gene expression and efflux capacity. On the contrary no effects are evident
when ABCA1 is stimulated by oxysterols or cholesterol loading. Recent
studies have elucidated the importance of the LXR in the development of
cardiovascular diseases and metabolic disorders acting as regulators of the
expression of several genes. We investigated the in vivo effect of a short term
administration of the synthetic LXR agonist T0901317 on RCT utilizing a
newly developed approach that allows the specific evaluation of RCT from
macrophages. The pharmacological treatment of mice caused a raise of hepatic
ABCA1 expression and a significant increase in fecal [3H]sterol elimination.
In cholesterol efflux experiments, sera from mice treated with T0901317
showed to possess an improved capacity to promote cholesterol release from
cells through passive diffusion and SR-BI-mediated mechanisms. Previous
studies showed the effect of probucol on cell cholesterol efflux. We charac-
terized the ability of this drug to modulate cellular lipids efflux pathways.
Both free cholesterol and phospholipid efflux are inhibited, and this inhibition
appears to be specific to ABCA1-mediated efflux. Specificity is demonstrated
by the lack of inhibition of efflux from Tangier fibroblasts and the observation
that the treatment of Fu5AH rat hepatoma cells to the drug had no impact on
the efflux of cholesterol to HDL, a process mediated by SR-BI [3].

Conclusions: Cellular cholesterol efflux may undergo pharmacological
modulation. Statins specifically interfere with cAMP-mediated pathway of
ABCA1 activation and do not exert a negative effect on atherogenic foam
cells. In vivo stimulation of LXR may promote macrophage-specific RCT with
an effect involving the increase in serum efflux potential. Exposure of cells
to probucol results in the rapid inhibition of ABCA1-mediated lipid efflux to
apo-AI, and has no effect on SR-BI-mediated efflux to HDL.
References
[1] Favari E, Bernini F et al. Probucol inhibits ABCA1-mediated cellular lipid

efflux. ATVB 2004; 24(12): 2345-50.
[2] Zanotti I, Bernini F et al. Pitavastatin increases ABCA1-mediated lipid

efflux from Fu5AH rat hepatoma cells. Biochem Biophys Res Commun.
2004 Aug 27;321(3):670-4.

[3] Zanotti I, Bernini F et al. JPET 2006 Jan 13; [Epub ahead of print].
Funding: Grants from Istituto Nazionale di Ricerche Cardiovascolari and the
Italian Ministry of University and Scientific Research.

We-W38:3 HOW DOES NICOTINIC ACID MODIFY THE
ATHEROGENIC LIPID PROFILE?

M.J. Chapman, W. Le Goff, M. Guerin, A. Kontush. Dyslipidaemia and
Atherosclerosis Research Unit, Hopital de la Pitie Paris, France

The dyslipidaemia characteristic of type 2 diabetes and the metabolic syn-
drome features marked abnormalities in circulating levels and intravascular
metabolism of atherogenic apolipoprotein B (apoB)-containing lipoproteins
(very low density lipoproteins [VLDL], VLDL remnants, intermediate-density
lipoproteins [IDL] and low-density lipoproteins [LDL]), as well as anti-
atherogenic apoAI-containing high-density lipoprotein [HDL]. Optimal ther-
apeutic benefit in such patients requires intervention with lipid-modifying
agents that act to reduce levels of atherogenic lipoproteins while concomi-
tantly raising levels of atheroprotective HDL.

The primary action of nicotinic acid a broad spectrum lipid-modulating
agent, is to suppress lipolysis of triacylglycerol in adipose tissue via inhibition
of the hormone-sensitive triglyceride lipase (HSL). The anti-lipolytic action of
nicotinic acid involves reduction of intracellular cyclic AMP levels in adipose
tissue via a G-protein-coupled receptor that mediates inhibition of adenylyl cy-
clase. The recently discovered orphan G-protein coupled receptor (HM74 and
74A) in man have been identified as nicotinic acid receptors in adipose tissue.

The key feature of the mechanism of action of nicotinic acid on lipid
metabolism involves attenuated adipose tissue lipolysis resulting in reduction
of circulating levels of non-esterified fatty acids (NEFA). NEFA flux to the
liver constitutes the main substrate for hepatic triglyceride (TG) synthesis;
such TG may either be integrated into nascent VLDL particles and secreted
into the circulation, or alternatively may be stored in the form of intracellular
lipid droplets in the hepatocyte. Nicotinic acid therefore potently lowers NEFA
and, as a direct consequence, plasma VLDL-TG levels.

Triglyceride levels are strongly inversely correlated with levels of HDL-
cholesterol (HDL-C). Thus, nicotinic acid–mediated reduction in plasma TG

levels predictably leads to marked raising of HDL-C. This effect is intimately
linked to the action of the cholesteryl ester transfer protein (CETP), which
mediates the transfer of cholesteryl ester (CE) from HDL to apoB-containing
lipoprotein acceptors (VLDL, IDL and LDL) and exchange of TG principally
from VLDL to HDL. As an excess of plasma VLDL is a major determinant
of CETP activity, HDL particles in hypertriglyceridaemic states such as
type 2 diabetes and metabolic syndrome are TG-enriched and CE-depleted.
These TG-enriched HDL particles are a substrate for hepatic lipase which
depletes their lipid content, diminishing particle size with destabilisation of
apoAI upon progressive delipidation. Such HDL particles exhibit accelerated
renal catabolism, leading to the subnormal HDL-C levels characteristic of
metabolic disease. By attenuating CETP-mediated depletion of HDL-CE, the
TG-lowering action of nicotinic acid favours retention of CE in HDL with
normalisation of HDL neutral lipid content, increase in particle size and
prolongation of plasma HDL-apoAI residence time in vivo, thus resulting in
effective raising of HDL-C levels. Additionally, modulation of CETP activity
consequent to VLDL-TG lowering is implicated in the nicotinic acid-induced
shift in the dense LDL profile to larger LDL particles. This action is especially
relevant in type 2 diabetes and other hypertriglyceridaemic states in which
small, dense LDL of elevated atherogenicity typically predominate.

A second mechanism which may contribute to nicotinic acid-induced rais-
ing of HDL-C involves the stimulation of cholesterol efflux from macrophages
to HDL acceptors via the ABCA1 membrane transporter, thereby entering
the reverse cholesterol transport pathway. Whether such action leads to local,
intraplaque depletion of cholesterol is conjectural, although this mechanism
is consistent with the capacity of nicotinic acid to facilitate regression of
coronary artery stenoses as observed in the HDL Atherosclerosis Treatment
Study (HATS). Finally, nicotinic acid is unique in reducing plasma levels of
atherothrombogenic, lipoprotein (a) [Lp(a)], by up to 30%.

Reduction in lipolysis in adipose tissue and in NEFA supply to the liver are
essential features of the pharmacological action of nicotinic acid in modifying
the atherogenic lipid profile. As a result of these effects, nicotinic acid
effectively decreases plasma levels of TG-rich lipoproteins, small dense LDL
and Lp(a), and raises levels of HDL-C. The clinical implications of this mode
of action are wide-reaching as they situate nicotinic acid at the crossroads be-
tween fatty acid metabolism, insulin resistance, atherogenic dyslipidaemia and
atherosclerosis. Together these actions imply an important role for nicotinic
acid in the therapeutic prevention of atherosclerosis and cardiovascular disease.

We-W38:4 PHARMACOLOGIC COMBINATION THERAPY FOR
REGRESSION OF ATHEROSCLEROSIS

B.G. Brown. University of Washington, Seattle, Washington, USA

Epidemiological studies have found LDL-C and HDL-C to be comparably
important, statistically independent correlates of cardiovascular risk. In Fram-
ingham, a 1% LDL-C reduction and a 1% HDL increase each result in
approximately 1% reduction in CV event risk; together they reduce risk by
approximately 2%. Thus the simple variable: |%� LDL-C|+|%� HDL-C|
should be a better predictor of relative risk reduction than the % change
in either of the two primary variables. Is there clinical trial evidence that
this is true? More than 21 trials (xxxx pts) have been completed in patients
with established vascular disease that are, by design, prospective, blinded
to therapy, placebo controlled, and randomized with pre-specified endpoints.
These trials have tested the benefit of certain LDL-C lowering or HDL-C
raising monotherapy approaches (resins, statins, partial ileal bypass, niacin, or
fibrates), and of a variety of their combinations. This table summarizes these
results by class of therapy and trial type.

Therapy Class (total Study Type %� LDL+HDL �Mean Coronary Primary Event
patients) (No. studies) during Rx* Stenosis with Rx Reduction (%)#

Placebo** (1350) QCA (6) 7% +3.2%S 0%
Fibrates (731) QCA (1) 15% +2.2%S 24%

(5621) Clinical (2) 10% – 16%
Niacin (3000) Clinical (1) 25% (est) – 22%
Resins (4000) Clinical (1) 19% – 18%
Ileal Bypass (838) Clinical (1) 42% – 37%
Statins (2703) QCA (6) 39% +1.5%S 25%

(17,617) Clinical (3) 35% – 27%
Statin+Resin (96) QCA (1) 62% -0.7%S (reg’n) 66%
Niacin Com- (518) QCA (4) 60% -0.9%S (reg’n) 66%

binations (175) Clinical (1) 56% – 69%

*Sum of absolute % change in LDL-C and HDL-C from baseline (eg. 30%↓ LDL &
30%↑ HDL = 60%). Placebo lipid effects are subtracted in clinical outcome studies.
**Results from 6 placebo groups in statin monotherapy angio trials.
#Event rate reduction relative to placebo group.
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Summary: These trials appear to confirm the prediction of epidemiology
that substantial increases in HDL-C, as seen with niacin +/- fibrates when
combined with substantial reductions in LDL-C, as seen with statins or
resins, will result in striking 60-70% risk reduction relative to placebo, far
exceeding the well-established 25-35% statin risk reduction. The completion
of ACCORD, ILLUMINATE, and AIM-HIGH in 2009-11 will determine the
accuracy of this clinically important epidemiologic prediction, which appears
to gain strong support from the data summarized here.
References
[1] Wilson PW, et al, Am J Med 1991;90:11-16. 2. Gordon DJ, et al,

Circulation 1989;79:8-15. 3. Brown BG, et al, In: Clinical Trials in Car-
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et al. Ann Int Med 2005;142:95-104.

We-W38:5 EFFECT OF INHIBITING CHOLESTERYL ESTER
TRANSFER PROTEIN ON THE KINETICS OF HDL
CHOLESTERYL ESTER TRANSPORT IN PLASMA: IN
VIVO STUDIES IN RABBITS

P.H.R. Barrett 1, P. Kee2, D. Caiazza2 , K.A. Rye2, L.A. Morehouse3,
P.J. Barter2. 1University of Western Australia, Perth, Australia; 2Heart
Research Institute, Sydney, Australia; 3Pfizer Global Research and
Development, Groton, USA

Objective: Inhibitors of cholesteryl ester transfer protein (CETP) have been
developed as potential anti-atherogenic agents. Theoretically, however, they
may be pro-atherogenic by blocking one of the pathways for removing HDL
cholesteryl esters (CE) from plasma in the final step of reverse cholesterol
transport. Here we describe how CETP inhibition in rabbits impacts on the
kinetics of HDL CE transport in plasma.

Methods and Results: Administration of a CETP inhibitor (CP-456-643)
reduced CETP activity by more than 85% and doubled HDL cholesteryl
ester concentration (p<0.05). Multicompartmental analysis, using a two-pool
model, was used to determine HDL CE kinetics in CETP-inhibited and control
rabbits following injection of tracer amounts of both native and reconstituted
HDL labeled with 3H in the CE moiety. In control rabbits HDL CE was
removed from plasma by both a direct pathway and an indirect pathway
following transfer of HDL CE to the VLDL/LDL fraction. More than 50%
of the HDL CE in the control rabbits was removed via the direct pathway,
presumably mediated by SR-B1. In CETP-inhibited rabbits there was an
almost complete block in removal via the indirect pathway. This did not
compromise the overall transport rate or removal of HDL CE from plasma,
which was not different in control and inhibited animals (p=NS).

Conclusion: Inhibiting CETP in rabbits significantly raises the concentra-
tion of HDL CE but does not compromise HDL CE transport or removal from
plasma.
Funding: NHF and NHMRC of Australia and Pfizer Australia

We-W38:6 ANTIOXIDANT EFFECTS OF α-HELIX
APOLIPOPROTEIN A-I PEPTIDE MODELS IN
RELATION TO THEIR STRUCTURE

M. Petraki, K. Harilogis, C. Sakarellos, M. Sakarellos-Daitsiotis,
A.D. Tselepis. Dept. of Chemistry, University of Ioannina, Ioannina, Greece

Objective: Apolipoprotein A-I (apoA-I), the main protein component of high-
density lipoprotein (HDL), significantly contributes to the antiatherogenic
activities of HDL. We synthesized peptide models of the apoA-I helical struc-
ture and studied the capability to inhibit oxidation of low density lipoprotein
(LDL) in relation to their structural characteristics.

Methods: The following peptides were synthesized by the Fmoc-strategy:
(1) Ac-ESK(Palm)KELSKS-M-SEWLKEK——–SKS-NH2
(2) Ac-ESK(Palm)KELSKS-M-SEWLKEK(Palm)SKS-NH2
(3) Ac–F–KEFSKS-M-SEWFKEF
(4) Ac–F–KEFSKS -A-SEWFKEF
The effect of the above peptides on Cu2+-induced oxidation of LDL (deter-

mined by monitoring the increase in absorbance at 234nm), was evaluated.
Results: Peptide (1) exhibited more potent inhibitory effect on LDL oxi-

dation compared to peptide (2) which contains an additional palmitoyl group
(palm). Importantly, substitution of palm groups and L moieties with F leads to
a peptide (3) that retains its lipophilicity and exhibits a more potent inhibitory
effect on LDL oxidation. Finally, substitution of M8 for A (peptide 4) leads to
the abolishment of the inhibitory effect of peptide (3).

Conclusions: The existence of a M moiety exposed on the surface of the

peptide as well as the peptide lipophilicity, are major determinants for its
capability to inhibit LDL oxidation in vitro. Such peptide models may be
useful for the development of potentially antiatherogenic peptides based on
apo A-I structure.

We-W38:7 NO-1886 SUPPRESSING ATHEROSCLEROSIS IN
HIGH-FAT/HIGH-SUCROSE/HIGH-CHOLESTEROL
FED BAMA MINIPIGS IS RELATED TO
UPREGULATING ABCA1

C. Zhang1,4, W.D. Yin1,2, D.F. Liao2, L. Huang3, Z.B. Wang2,
K. Tsutsumi5, C.K. Tang1, Y. Liu2, Q.K. Li2, M.B. Cai2. 1Institute of
Cardiovascular Research, Nanhua University Medical School, Hengyang,
Hunan, China; 2Department of Biochemistry and Biotechnology, Nanhua
University School of Life Sciences and Technology, Hengyang, Hunan, China;
3Nanhua University Medical School, Hengyang, Hunan, China; 4Function
Laboratory Center, Nanhua University Medical School, Hengyang, Hunan,
China; 5Research and Development, Otsuka Pharmaceutical Factory Inc.,
Tokushima, Japan

It is widely believed that high-density lipoprotein cholesterol (HDL-C) func-
tions to transport cholesterol from peripheral cells to the liver by reverse
cholesterol transport (RCT), a pathway that may protect against atherosclero-
sis by clearing excess cholesterol from arterial cells. A cellular ATP-binding
cassette transporter (ABC) called ABCA1 mediates the first step of RCT. NO-
1886 has been proven to be highly effective in raising HDL-C and reducing
atherosclerosis. However, the mechanism of inhibiting atherosclerosis for NO-
1886 is not fully understood. In this study, the effects of NO-1886 on ABCA1
were investigated in high-fat/high-sucrose/high-cholesterol fed Chinese Bama
minipigs. Administration of NO-1886 (1.0g/kg body weight) in the diet for
five months significantly reduced atherosclerosis lesions, and significantly
increased plasma HDL-C and apolipoprotein A-I levels. In addition, NO-1886
regulated scavenger receptor- type B class 1 (SR-BI) and Liver X Receptor a
(LXRa) in the liver, retroperitoneal adipose and aorta. It has been shown in
RT-PCR and Western blotting analysis that NO-1886 increased the level of
ABCA1 and also up-regulated SR-BI, and LXRa in the tissues. These results
demonstrated that the mechanism of inhibiting atherosclerosis for NO-1886 is
associated with its effect on ABCA1.

We-W39 DIAGNOSTIC TECHNOLOGIES FOR ARTERIAL
DISEASES (2nd PART)

We-W39:1 ENDOTHELIAL FUNCTION AS A SURROGATE
ENDPOINT TO ASSESS ARTERIAL DISEASE

A.M. Zeiher. University Hospital Frankfurt, Frankfurt, Germany

The vascular endothelium is a primary target for classical risk factors as well
as inflammatory mediators. Therefore, endothelial vasodilator dysfunction
may serve as a marker integrating the vascular risk of an individual. Indeed,
previous studies have shown that classical risk factors for coronary artery
disease as well as elevated inflammatory markers are associated with impaired
coronary, but also systemic endothelial vasodilator function. Moreover, there
is ample evidence that assessing endothelial vasodilator function either in
the coronary circulation or in the peripheral circulation provides prognostic
information in patients at risk for coronary artery disease.

More recently, the use of testing systemic endothelial vasodilator function
to predict risk in patients with manifest acute coronary syndromes provided
important novel insights. Not only did systemic endothelial-dependent va-
soreactivity predict recurrence of instability and cardiovascular event rates in
patients suffering from an acute coronary syndrome, but, more importantly,
the recovery of systemic endothelial vasodilator function was shown to be
associated with event free survival. Thus, assessment of systemic vasoreac-
tivity may also provide important prognostic information in addition to that
derived from traditional risk factor assessment in patients with acute coronary
syndrome by identifying the vulnerable patient at risk for recurrence of events.

Current limitations of applying endothelial vasodilator testing in
population-based risk-prediction schemes include the relatively large variabil-
ity of completely non-invasive tests of endothelial function (flow dependent
dilation of conductance vessels) as well as the lack of accepted threshold
values of endothelial function to be used as risk predictors.
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We-W39:2 EARLY DIAGNOSIS OF ATHEROSCLEROSIS BY
NON-INVASIVE ULTRASOUND TO IMPROVE
CARDIOVASCULAR EVENT PREDICTION

P. Rubba. Department of Clinical and Experimental Medicine, Federico II
University, Naples, Italy

Objective: To review the evidence on noninvasive ultrasound for predicting
cardiovascular events.

Method: PubMed search; key words: carotid, atherosclerosis, cardiovas-
cular, risk.

Results: 924 articles, English language, humans, years 2000-05.
Ultrasonography end-points of have been shown to be strongly correlated

with traditional and non-traditional cardiovascular risk factors. Furthermore,
noninvasive carotid artery endpoints predict the clinical atherosclerotic status,
i.e.,coronary heart disease and stroke, with a high degree of confidence.
Importantly, B-mode ultrasound imaging has also been used to prospectively
evaluate the natural history of peripheral atherosclerosis evolution by monitor-
ing lesion growth over time, and its stabilization in selected groups of patients.
Quantitative B-mode ultrasound imaging does this by using endpoints which
are closely related to the underlying disease, i.e. combined intima-media
thickness.

B-mode ultrasound offers the possibility of acquiring information on
plaque characteristics, i.e., surface, geometrical structure, and morphological
signs of plaque complication. Consistency of measurements is high, and can
be maintained stable over time, in multicenter clinical trials, through a well
defined education program of sonographer and readers (in association with a
continuous quality control program).

The arterial remodeling has been described in detail by pathologists in
the human coronaries. It is possible to evaluate carotid artery remodeling in
man, by non-invasive B-mode imaging. The predictive power of estimates of
remodeling has not been assessed yet.

It has been recently demonstrated that the most plausible mechanism un-
derlying acute coronary events (acute myocardial infarction, coronary death)
is thrombosis over a complicated atherosclerotic plaque. Plaque complication
includes plaque hemorrage with rupture of the fibrotic cap or less severe dam-
age, called superficial erosion of the plaque (without cap rupture). Ultrasound
approaches to the evaluation of plaque instability include: a) detection and
evaluation of new plaques and intima-media thickenings; b) tissue character-
ization procedures (echogenicity, surface features, cell/lipid content, fibrous
component) c) extent of remodeling in relation to plaque dimension and
growth. In particular, echolucent plaques are predictors of increased risk of
future cardiovascular events.

Atherosclerosis and hypercholesterolemia have been associated with an
increase in vascular tone, mainly because of an impairment of endothelium-
dependent relaxation. Ultrasound non-invasive procedures have been devel-
oped and standardized for evaluating vascular reactivity in vivo in man.

A significant correlation exists between indicators of atherosclerosis, de-
rived from B-mode imaging, vascular reactivity and risk of cardiovascular
events.

Conclusion: B-mode ultrasound imaging has turned out a highly sensitive
diagnostic tool, for measuring vascular markers which might help in cardio-
vascular risk stratification, for providing end-points explaining and optimizing
clinical evidence of benefit from any type of preventive intervention and
for allowing relative comparisons of efficacy, among two interventions of
established or potential anti-atherosclerotic efficacy.
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We-W39:3 INFLAMMATORY ACTIVITY AS A MARKER AND
TARGET OF THERAPY OF CORONARY DISEASE

L. Jonasson. Div. of Cardiology, Dpt. of Medicine and Care, Faculty of Health
Sciences, Linköping University, Sweden

Inflammatory activity plays an important role in atherogenesis and develop-
ment of vulnerable plaques. It is detectable not only in the arterial lesions but
also in peripheral blood of patients with atherosclerotic disease. Many sys-
temic markers of inflammation, including white blood cell counts, cytokines
and acute phase reactants have shown significant associations with coronary
artery disease (CAD). Based on a large number of prospective studies and
due to its preanalytical and analytical properties, C-reactive protein (CRP) has
been introduced as the most useful inflammatory marker in the evaluation of

cardiovascular risk. A value of CRP > 3 mg/l has been proposed to indicate
a high risk for acute cardiac events. However, this recommended cut point of
CRP has been criticized. A metaanalysis of previously published population
studies has revealed that CRP provides a relatively modest independent pre-
diction of cardiovascular disease. The relative risk of having a cardiovascular
event among individuals with a CRP value in the upper compared with the
lower tertile is 1,5. Moreover, it has been argued that we still lack experience
from interpreting CRP in patients with known cardiovascular disease.

There may be uncertainty about the source of CRP since we are not able to
differentiate between CRP reflecting inflammatory activity in atherosclerotic
tissue or CRP mainly arising from other infectious/inflammatory conditions.
An elevated CRP value may also reflect a substantial part of the total cardio-
vascular risk since a close relation to factors, such as smoking, obesity, insulin
resistance and low HDL cholesterol, has been shown in population studies.
Furthermore, the causal relevance of CRP to atherosclerosis is uncertain.
CRP exerts both pro- and anti-inflammatory effects, e.g. in parallel with
complement activating ability, it has several complement-regulating properties
aiming to restrict a potential tissue damage.

Inflammatory activity as a target of intervention is a question that remains
to be clarified. Lowering of LDL cholesterol has been associated with reduced
systemic inflammation and, in particular, statin treatment leads to significantly
reduced levels of CRP. However, the mechanism by which statin reduce
circulating levels of CRP needs to be better understood. Previous studies
have shown small and inconsistent effects of statins on plasma levels of other
inflammatory markers. According to results from our own group, simvastatin
led to significantly reduced CRP levels but not to any changes in circulating
levels of interleukin-6, matrix metalloproteinases or T cell activation markers.
It is not known whether the statin-mediated reductions in CRP mainly repre-
sent a direct effect on the synthesis of CRP in the liver or a suppression of
causes that lie behind it. Recently, the PROVE-IT study showed that values
of CRP achieved after 1 month of statin therapy were independent predictors
of recurrent events in patients with CAD. Based on these results, the authors
suggest that CRP should be included in the monitoring of lipid-lowering
therapy. Moreover, the measurement of CRP could be useful in motivating
patients to improve life style behaviours since interventions, like smoking
cessation, weight reduction and regular physical activity, have been shown to
lower the CRP levels.

How does such a strategy work in the clinical setting? Experiences from our
own secondary prevention unit, including 200 consecutive patients with statin
use, showed that the clinical application of CRP may be limited. First, we had
to exclude CRP as a marker in 24% of all patients due to confounding factors,
like infectious/, inflammatory conditions and anti-inflammatory drugs. In the
remainder of patients, significant correlations between CRP and traditional
risk factors, like waist circumference, smoking and HDL values, were missing.
Among patients reaching LDL < 2.0 mmol/l, 22% still had CRP levels >3
mg/l.

To conclude, the benefit of using CRP in clinical practice remains uncer-
tain. It could be speculated that other laboratory tools, like enzymes that are
catalytically active in the vulnerable plaque, will appear as more effective
markers and targets of therapy in the future.
References
[1] Myers GL et al. CDC/AHA Workshop on Markers of Inflammation

and Cardiovascular Disease: Application to Clinical and Public Health
Practice: report from the laboratory science discussion group. Circ
2004;110:e545-9.

[2] Danesh J et al. C-reactive protein and other circulating markers of in-
flammation in the prediction of coronary heart disease. N Eng J Med
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We-W39:4 CLINICAL SIGNIFICANCE AND UNDERLYING
MECHANISMS REGULATING VASCULAR
CALCIFICATION

C.M. Giachelli. University of Washington, Seattle, USA

Objective: Vascular calcification refers to inappropriate calcium phosphate
deposition in cardiovascular structures such as blood vessels and valves, and
is now recognized as an excellent marker of atherosclerotic plaque burden as
well as a regulator of plaque stability. The objective of our work is to gain a
better understanding of the clinical and biological significance of the vascular
calcification, and ways to prevent or regress this deleterious process.

Methods: Vascular calcification is easily detectable by ultrasonic and
computed tomography imaging modalities. Indeed, numerous studies using
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these techniques have shown that vascular calcification is highly correlated
with cardiovascular disease mortality, especially in chronic kidney disease and
diabetic patients. In vivo animal modeling and in vitro cell cultures studies
are being used to determine inductive and inhibitory pathways that regulate
vascular calcification.

Results: We have shown that major inhibitors of vascular calcification in-
clude pyrophosphate and osteopontin, and work in part by preventing calcium
phosphate nucleation and crystal growth. In addition, phosphate has emerged
as a major inducer of vascular calcification via effects on cell signaling as
well as alterations in calcium x phosphate product. Small interfering RNA
studies indicate that a major mediator of phosphate-induced smooth muscle
cell mineralization is the sodium-dependent phosphate cotransporter, Pit-1.

Conclusions: Vascular calcification is an actively regulated process in-
volving both inhibitory and inductive factors. Understanding which of these
processes contributes to vascular calcification under different pathological
conditions, and the underlying mechanisms regulating them, will aid in de-
velopment of new therapies aimed at preventing and/or regressing vascular
calcification.
Funding: NIH, NSF, AHA

We-W39:5 FLOW-MEDIATED VASODILATION PREDICTS
OCCULT CORONARY ARTERY DISEASE DETECTED
BY POSITRON EMISSION TOMOGRAPHY

V. Vaccarino1, J. Goldberg2, F.A. Cheema1, U. Reddy1, C. Maisano1,
L. Jones1, N.V. Murrah1, A.Q. Quyyumi1, J.D. Bremner1. 1Emory
University, Atlanta, USA; 2Vietnam Era Twin Registry, Seattle, USA

Introduction: Impaired endothelium-dependent vasodilation predicts subse-
quent coronary events in patients with coronary artery disease (CAD), but its
relationship to CAD in asymptomatic subjects is unclear.

Methods: We examined 198 male twins aged 47 to 57 years, free of
symptomatic CAD. Subclinical ischemia was diagnosed by [13N] ammonia
positron emission tomography (PET) at rest and after adenosine stress. A per-
fusion defect score quantified defects in 20 regions. Endothelial function was
measured by ultrasound evaluation of brachial artery flow-mediated dilation
(FMD). Generalized estimating equations (GEE) and fixed models were used
for analysis.

Results: Hypertension was present in 32% of the subjects and hyperlipi-
demia in 39%; 18% were smokers and 40% obese. Myocardial perfusion
defects were found in 72 (36%); most (83%) were reversible, indicating
subclinical ischemia. There was a strong inverse correlation between FMD
and reversible perfusion defect score (Spearman r = -0.22, p=0.002) but not
fixed defect score (r=0.002, p=0.97). From the lowest to the highest quartile
of FMD, the prevalence of reversible defects was 15%, 25%, 36% and 43%
respectively (p<.001). In multivariable analysis adjusting for CAD risk fac-
tors, the probability of reversible defects increased 34% (95% CI, 10%-65%,
p=.004) for each quartile of decreasing FMD. In 28 twin pairs discordant
for reversible defects, twins with defects were 5 times more likely to have
abnormal FMD (<7% dilation) than their co-twins without defects (p=.03).

Conclusions: In middle aged-men, endothelial dysfunction is a strong
independent predictor of silent ischemia.

We-W39:6 EFFECT OF SMOKING HABITS ON THE
RELATIONSHIPS BETWEEN ATHEROSCLEROSIS
RISK FACTORS AND CAROTID IMT

S. Castelnuovo 1, B. Frigerio1, G. De Giosa1, M. Amato2, E. Tremoli1,2,
C.R. Sirtori1, D. Baldassarre1,2 . 1Department of Pharmacological Sciences,
University of Milan, Milan, Italy; 2Cardiologico Monzino Center IRCCS,
Milan, Italy

Objective: To evaluate the existence of an interaction between smoking habit
and hypertension (HBP), diabetes (DBT), hypercholesterolemia (HC), hy-
pertrygliceridemia (HTG) and hypoalphalipoproteinemia (Hypo-ALPHA) in
determining carotid artery intima-media thickness (IMT) in patients attending
a Lipid Clinic.

Methods: Data from 1113 never-smokers (564 HBP, 34 DBT, 961 HC,
226 HTG, 159 Hypo-ALPHA patients), 377 former-smokers (208 HBP, 24
DBT, 301 HC, 110 HTG, 109 Hypo-ALPHA patients), 315 current-smokers
(126 HBP, 13 DBT, 272 HC, 115 HTG, 102 Hypo-ALPHA patients) were
analysed. Among the 692 former/current smokers, 435 were light-smokers
(packyear<30) and 257 were heavy-smokers (packyear≥30).

Results: Independent to the presence/absence of each vascular risk factor
considered, carotid artery IMT was always higher in current-smokers, lower in

former-smokers and lowest in never-smokers. Similarly, IMT was also always
higher in heavy-smokers, lower in light-smokers and lowest in never-smokers.
A significant interaction with smoking habits was found, however, only when
hypertension (p=0.03) or diabetes (p=0.04) were considered.

Conclusions: Smoking habit acts as an additional independent determinant
of carotid IMT either in presence or absence of HC, HTG and Hypo-ALPHA.
In view of the significant interaction with hypertension and diabetes, smoking
cessation is particularly advisable in this kind of patients.
Funding: Research described in this article was supported in part by Philip
Morris USA Inc. and Philip Morris International.

We-W39:7 CAROTID INTIMA-MEDIA THICKNESS TESTING
IDENTIFIES AT RISK PATIENTS MISSED BY
FRAMINGHAM 10-YEAR RISK SCORING

A.L. Doneen1, B.F. Bale1, S.L. Charland2 , T.F. Smith3. 1Heart Attack
Prevention Clinic, Spokane, USA; 2Kos Pharmaceuticals, Inc, Cranbury,
USA; 3Austin Diagnostic Center, Austin, USA

Objective: We compared common carotid intima-media thickness testing
(cIMT) and the presence of carotid artery plaque to Framingham global 10-
year CHD risk estimates (FRS) in identifying patients in need of aggressive
risk modification.

Methods: Patients referred to our prevention clinic between 11/03-1/05
were evaluated using FRS and digital B-mode ultrasound to identify the pres-
ence of carotid artery plaque. Plaque was defined as an area of IMT ≥1.2mm.
Framingham 10-year risk categories included moderate risk (<10%), moder-
ately high risk (10-20%) and high risk (>20%).

Results: We evaluated 209 patients at baseline. Mean age was 56±9 years.
Other FRS risk factors included: diabetes 12%, hypertension 68%, and smok-
ing 7%. FRS at baseline: 59% were at moderate risk; 18% were at moderately
high risk; and 22% were at high risk (CHD or CHD risk equivalent). Carotid
plaque was identified in 67% of patients with moderate FRS risk, 92% of
patients at moderately high FRS risk, and 83% at high FRS risk. Thus, plaque
was identified in 74% of patients evaluated, including 73% of patients in the
moderate and moderately high risk FRS groups. Additionally, there was an
average of 1.6±1.5, 2.7±1.4 and 2.3±1.4 plaques/patient in the moderate FRS
risk, moderately high FRS, and high risk FRS; respectively.

Conclusions: A majority of patients in both the moderate and moderately
high FRS were actually shown to be high risk as per plaque identified by
cIMT. Thus, cIMT is a powerful adjunct clinical tool to FRS in determining
appropriate therapeutic management.
Funding: Partial funding by Kos Pharmaceuticals, Inc

We-W40 ANTITHROMBOTIC THERAPY

We-W40:1 NEW ANTICOAGULANTS FOR
ATHEROTHROMBOSIS

J.I. Weitz. Departments of Medicine and Biochemistry, McMaster University,
Hamilton, Ontario, Canada

Limitations of existing anticoagulants have prompted the search for new
agents that target specific steps in coagulation. In particular, there is a need for
oral anticoagulants that are more convenient to administer than the vitamin K
antagonists. When considering the targets for new anticoagulants, it is useful
to divide the coagulation process into 3 steps; initiation, propagation, and
thrombin activity. Thus, clotting is initiated by the factor VIIa/tissue factor
complex, which activates factors IX and X, and propagated by factors IXa
and Xa, which, in concert with their cofactors, factors VIIIa and Va, respec-
tively, generate thrombin. The final step in coagulation is thrombin-mediated
conversion of fibrinogen to fibrin.

Initiation of coagulation can be blocked by tissue factor pathway inhibitor
(TFPI), nematode anticoagulant peptide (NAPc2) or active-site-blocked factor
VIIa (FVIIai), all of which are parenteral agents. When compared with placebo
in a Phase III trial, TFPI failed to reduce mortality in patients with severe
sepsis. In a Phase II trial, NAPc2 reduced the risk of venous thromboembolism
(VTE) in patients undergoing elective knee arthroplasty. This agent is now
being evaluated in patients with acute coronary syndromes. In a Phase II trial,
FVIIai, with or without adjunctive heparin, was no more effective than heparin
alone in patients undergoing percutaneous coronary interventions. Attention
is now focused on orally active inhibitors of inhibitors of factor VIIa.

Propagation of coagulation can be blocked by inhibitors of factors IXa
or Xa, or by agents that inactivate the cofactors. TTP880, an orally active
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factor IXa inhibitor, is currently undergoing Phase II testing. Fondaparinux,
an indirect factor Xa inhibitor, is licensed for thromboprophylaxis in patients
undergoing major orthopedic surgery and for initial VTE treatment. Phase
III trials indicate that fondaparinux also is effective for prevention of VTE
in medical and general surgical patients. In addition, at prophylactic doses,
fondaparinux is as effective as treatment doses of enoxaparin in patients
with non-ST-elevation acute coronary syndromes (ACS), but fondaparinux
produces less bleeding. The role of fondaparinux in ST-elevation ACS is
currently under investigation.

Numerous oral direct factor Xa inhibitors are undergoing Phase II or Phase
III evaluation for prevention and treatment of VTE and for stroke prevention
in patients with atrial fibrillation. Recombinant activated protein C (APC),
which degrades and inactivates factors Va and VIIIa, reduces mortality in
patients with severe sepsis and is approved for this indication. Protein C,
the precursor of APC, is under evaluation in patients with meningococcemia.
Soluble thrombomodulin, which by binding thrombin serves to activate protein
C, appears promising in early Phase II evaluation.

By targeting thrombin, direct thrombin inhibitors (DTIs) block the last
step in coagulation. Hirudin, argatroban, and bivalirudin, parenteral DTIs,
are licensed for limited indications. Ximelagatran, an orally active agent,
completed Phase III evaluation for prevention and treatment of VTE and for
prevention of cardioembolic events in patients with atrial fibrillation. Ximela-
gatran is as effective as warfarin, but is easier to administer because it can be
given in fixed doses without coagulation monitoring. Although approved in 11
European countries for short-term indications, approval for long term use has
been delayed because ximelagatran produces an increase in transaminases in
about 8% of patients treated for more than a month. The significance of these
findings is uncertain. In the interim, dabigatran extexilate, another oral DTI,
is starting phase III evaluation for similar indications. With a plethora of new
anticoagulant drugs on the horizon, our armamentarium of drugs to prevent
and treat venous and arterial thromboembolism will soon be expanded.

We-W40:2 DETERMINANTS OF THE INTERINDIVIDUAL
VARIABILITY IN THE ANTIPLATELET EFFECTS OF
LOW-DOSE ASPIRIN

B. Rocca. Center of Excellence on Aging, “G. d’Annunzio” University
Foundation, Chieti, Italy

Several factors contribute to pharmacokinetic and pharmacodynamic vari-
ability of the patient response to low-dose aspirin. Starting on the biolog-
ical/clinical significance of the term drug ‘resistance’, as exemplified by
resistance to chemotherapy, a conceptual framework will be provided to
analyze the so-called aspirin ‘resistance’. The term ‘aspirin resistance’ is
uninformative of the mechanism(s) underlying interindividual variability in
response to this antiplatelet agent, and is potentially misleading. Therefore,
the major determinants of the interindividual variability in response to aspirin
will be analyzed. Increased awareness of factors that may interfere with the
desired antiplatelet effect of aspirin, particularly patient’s compliance and
avoidable drug interactions, may result in better patient care than requesting
unnecessary tests of platelet function of unproven clinical significance. Simi-
larly, new studies addressing the interindividual variability in response to these
antiplatelet agents should rely upon mechanism-based biochemical end-points
rather than platelet aggregation measurements. As with any drug used to
prevent atherothrombosis, treatment ‘failure’ can occur with aspirin perhaps
not surprisingly, given the multifactorial nature of atherothrombosis. There is
no scientific basis for changing antiplatelet therapy in the face of a treatment
‘failure’, as we cannot be sure whether a second vascular event occurring in
the same patient will reflect the same pathophysiological event that led to the
first. Moreover, we have no controlled evidence that changing therapy is a
more effective strategy than maintaining an evidence-based therapy.

We-W40:3 PLATELET FUNCTION IS AN INDEPENDENT
PREDICTOR OF MYOCARDIAL DAMAGE IN
PATIENTS WITH ACUTE MI TREATED BY PCI

R. Marcucci, R. Paniccia, E. Antonucci, S. Poli, G. Ciuti, A.M. Gori, D. Poli,
D. Prisco, R. Abbate, G.F. Gensini. Department of Medical and Surgical
Critical Area, University of Florence, Florence, Italy

Aim of our study was to evaluate if platelet function affects the severity of MI,
measured by markers of cardiac necrosis (CK-MB and cTnI), in a real word
setting, i.e. despite the use of multiple antiplatelet agents.

Methods: We studied 314 patients (243 M/66F; age: 67 (31-92) yrs) with
acute MI undergoing a PCI. All patients received aspirin (500 mg i.v. followed

by 100 mg/die per os) and clopidogrel (300 mg followed by 75 mg/die per
os); 167 patients received also anti IIb/IIa inhibitors during PCI. PFA-100 by
epinephrine (CT/EPI) and ADP (CT/ADP) and platelet aggregation (PA) with
0.5 mg/mL arachidonic acid (AA) were used for measuring platelet function.
Aspirin resistance was defined: by PA in the presence of AA-PA >20% and by
PFA-100 in the presence of CT/EPI >203 sec. CK-MB and cTnI mean peak
values in aspirin resistant patients were significantly higher than in aspirin
sensitive patients (by PFA-100= CK-MB: 415±152 ng/ml vs 256±98.5 ng/ml,
p<0.001. cTnI: 40.2±25.1 ng/ml vs 26.4±13.2 ng/ml by AA-PA = CK-MB:
385.1±215.3 ng/ml vs 206±108.5 ng/ml, p<0.001. cTnI: 39.2±18.0 ng/ml
vs 24.1±12.6 ng/mL). Multivariate analysis revealed platelet function, use
of anti IIb/IIIa inhibitors, timeliness of PCI and multivessel disease to be
independent predictors of CK-MB and cTnI peak values in a linear regression
analysis adjusted for all clinical, laboratory and procedural parameters. This
study demonstrates that platelet function, measured after the administration
of multiple antiplatelet agents, is an independent predictor of the severity of
myocardial infarction in patients undergoing PCI.

We-W40:4 PLATELET ADP RECEPTORS AND
PHOSPHOINOSITIDE 3-KINASES ARE ESSENTIAL
IN PREVENTING THROMBOEMBOLISM ON
COLLAGEN AND FIBROUS ATHEROSCLEROTIC
LESIONS

J.M.E.M. Cosemans1, I.C.A. Munnix1, R. Wetzker2, R. Heller2,
S.P. Jackson3, J.W.M. Heemskerk1. 1Departments of Biochemistry and
Human Biology, Carim, University of Maastricht, Maastricht, the
Netherlands; 2Institute of Molecular Cell Biology, University Hospital Jena,
Jena, Germany; 3Australian Centre For Blood Diseases, Monash University,
Alfred Medical Research Centre and Education Precinct (Amrep),
Melbourne, Australia

Objective: Ruptured atherosclerotic lesions actively promote thrombus for-
mation. The detachment of emboli from these thrombi leads to pulmonary and
neurological vascular obstructions. There is limited information on the role of
platelets in these thromboembolic phenomena. Here, we investigated platelet
signalling pathways underlying thrombus disaggregation and embolisation.

Methods: Human or murine blood was perfused over collagen or advanced
atherosclerotic plaque tissue at high shear rate, while the assembly and
disassembly of thrombi was monitored.

Results: Thrombi formed on plaque tissue were characteristically highly
unstable. At physiological cation concentrations, rapid disintegration of
formed aggregates was achieved by: a) absence of fibrinogen-containing
plasma or blocking of integrin alphaIIbbeta3; b) depletion of ADP or block-
ing of P2Y12 receptors; c) inhibition of phosphoinositide 3-kinase (PI3K)
beta activity. This was confirmed by turbidometric measurement of platelet
disaggregation. These treatments, including P2Y12 and PI3Kbeta inhibition,
resulted in single platelets that were low in fibrinogen binding and had
mostly inactive alphaIIbbeta3 integrins. In flowing murine blood, absence of
PI3Kgamma resulted in unstable rapidly embolizing thrombi.

Conclusions: We conclude that continuous outside-in signalling via P2Y12
and two PI3K isoforms is required for perpetuated alphaIIbbeta3 activity,
maintenance of the platelet thrombus and prevention of embolisation. This
concept gives a new perspective on clinically relevant thromboembolism.

We-W40:5 S18886, A SELECTIVE ANTAGONIST OF
TP-RECEPTORS, ENHANCES ATHEROSCLEROTIC
PLAQUE STABILITY

K. Tailford, S. Jhanke, P. Stickler, S.J. Le, Z. Cong, G.R. Campbell,
J.H. Campbell. University of Queensland, Brisbane, Queensland, Australia

Objective: To examine the effect of TP-receptor antagonism by S18886 on
the stabilization/regression of advanced atherosclerotic plaques as compared
to current treatments, alone or in combination.

Methods: 12-16 week-old NZ White rabbits (n=11/group) had their right
carotid and femoral arteries de-endothelialized with a balloon catheter then
fed a 0.5% cholesterol-enriched diet. After 4 weeks one group was sacrificed
and the remaining 10 groups given a daily gavage of distilled water (placebo),
S18886 (5mg/kg/day), aspirin (30mg/kg/day), clopidogrel (25mg/kg/day) and
pravastatin (5mg/kg/day), either alone or in combination, for a further 4 weeks.

Results: S18886 treatment alone or in combination with clopidogrel or
pravastatin - but not aspirin - produced significantly lower surface area of
lesions and smaller intima to media ratios with associated lower lipid con-
tent, fewer macrophages and lower MMP activity. Clopidogrel, pravastatin
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or aspirin alone had no effect on lesion size, cellular composition or MMP
activity compared with placebo. There was no effect on smooth muscle
content with any drug. S18886, but not other agents, inhibited expression of
adhesion molecules ICAM and VCAM, in accordance with the decrease in
macrophages.

Conclusions: S18886 alone or in combination acts directly on the artery
wall to prevent macrophage accumulation - with subsequent lower MMP
activity and smaller lipid core - but has no effect on smooth muscle content.
These results indicate a delayed progression of atherosclerosis and suggest an
enhanced plaque stability in S18886-treated animals.
Funding: Servier Laboratories, Paris

We-W40:6 PLATELET ASSOCIATED TISSUE FACTOR
EXPRESSION: MODULATION BY NITRIC OXIDE

M. Camera1,2, M. Frigerio1, E. Tremoli1,2. 1Centro Cardiologico Monzino
IRCCS, Milan, Italy; 2Department of Pharmacological Sciences, University
of Milan, Milan, Italy

Objective: To investigated whether different NO donors modulate agonist-
induced TF and P-selectin expression on platelet surface.

Methods: Platelet rich plasma (PRP) obtained from healthy subjects was
preincubated for 30’ with the different NO donor tested (SNAP, GSNO and
NO-aspirin) and then TF and P-selectin expression was induced for 15’ by
different agonist such as ADP (10 μmol/L), TRAP (35 μmol/L) and U46619
(1 μmol/L) and measured by flow cytometry using specific monoclonal
antibodies.

Results: ADP, TRAP or U46619 induced a consistent expression of platelet
associated TF (+170±40%, +146±16% and +152±19% versus unstimulated
platelets respectively). ADP-induced TF and P-selectin expression was inhib-
ited in a comparable manner by S-nitrosothiols, such as SNAP (10 μmol/L,
-40±16%) and GSNO (10 μmol/L, -53±8%). Similarly, TRAP-induced TF
was inhibited by SNAP and GSNO by 46±7% and 72±20% respectively,
while P-selectin was only modestly affected by both compounds. U46619-
induced TF as well as P-selectin expression was almost abolished by SNAP
and GSNO. Comparable results were observed also with NCX-4016, which is
a nitroderivative of acetylsalicylic acid (NO-aspirin). Interestingly, this com-
pound was able to exert an inhibitory effect on TF and P-selectin expression
also in whole blood.

Conclusions: These findings suggest that NO significantly reduces platelet-
associated TF expression in vitro; this might have relevance in vivo for the
treatment of clinical conditions such as acute coronary sindromes.
Funding: Centro Cardiologico Monzino, Italian Ministry of Health.

We-W40:7 GLYCOPROTEIN VI INHIBITION IS MORE POTENT
THAN ADP-RECEPTOR ANTAGONISM OR ASPIRIN
IN REDUCING PLAQUE-INDUCED PLATELET
THROMBUS FORMATION

S. Penz1, A.J. Reininger1 , R. Brandl2, R. Farndale3, W. Siess1.
1Ludwig-Maximilians University, Munich, Germany; 2Klinikum
München-Schwabing, Munich, Germany; 3University of Cambridge,
Cambridge, United Kingdom

Objective: Rupture of atherosclerotic plaques can cause intraarterial throm-
bus formation leading to myocardial infarction and ischemic stroke. Recently
we have found that the interaction of collagenous plaque-structures with
platelet glycoprotein (GP) VI was essential for plaque-induced thrombus
formation. The aim of this study was to compare the effect of GPVI in-
hibition, ADP-receptor antagonists and aspirin on plaque-stimulated platelet
activation.

Methods: Human carotid plaques were obtained by surgical endarterec-
tomy. Plaque-induced platelet aggregation in hirudin-anticoagulated blood
was analyzed by impedance aggregometry. Plaque-induced platelet thrombus
formation in anticoagulated blood was studied under flow at arterial shear
rates.

Results: The platelet ADP-receptor antagonists MRS2179 (anti-P2Y1)
and ARC69931MX (anti-P2Y12) as well as aspirin significantly reduced
plaque-stimulated platelet aggregation in whole blood by 68±20%, 80±6%
and 64±28% (mean±SD; n=5), respectively. MRS2179, ARC69931MX and
the combination of both significantly reduced plaque-stimulated thrombus
formation under flow by 35±14%, 32±13% and 58±12% (mean±SD; n=5),
respectively. Surprisingly, aspirin was without significant effect. GPVI inhi-
bition with the antibody 10B12 completely blocked plaque-induced platelet
adhesion and thrombus formation.

Conclusions: GPVI inhibition could be a new effective strategy for the
prevention of plaque-stimulated thrombus formation.
Funding: Supported by August-Lenz-Stiftung and the Deutsche Forschungs-
gemeinschaft (DFG) GRK 438, SFB 413, and Si 274/9.

We-W41 IMMUNE SYSTEM

We-W41:1 THE IMMUNE SYSTEM AND ATHEROSCLEROSIS:
DEFINING THE ROLE OF INNATE IMMUNITY
USING MOUSE MODELS OF THE DISEASE

S.C. Whitman. Department of Pathology and Laboratory Medicine &
Department of Cellular and Molecular Medicine, the University of Ottawa
Heart Institute. Ottawa, Ontario, Canada

Objective: Atherosclerotic lesions are characterized by a pronounced infil-
tration of leukocytes at all stages of disease progression. Furthermore, both
the innate and acquired immune systems have been implicated in the athero-
genic process. Among the components of innate immunity, monocyte-derived
macrophages are present in abundance at all stages of the disease process.
Their pivotal role in atherogenesis has been demonstrated by the attenuation of
lesion formation in monocyte deficiency in both apolipoprotein E null (apoe-/-)
mice and LDL receptor null (ldlr-/-) mice. Two other cellular components of
innate immunity for which there is a paucity of information regarding their
atherogenic role are neutrophils and natural killer (NK) cells.

Methods: In the case of the latter cell type, we have conducted studies in
both apoe-/- and ldlr-/- mice that substantiate the participatory role of NK cells
in atherosclerosis. In these studies, NK cell competent and NK cell deficient
mice were placed on a diet enriched in saturated fat and cholesterol for 4 or 12
weeks to induce early- and late-stage lesions, respectively.

Results: Deficiency of functional NK cells reduced the size of the
atherosclerotic lesions by ∼65% in both genders of mice at 4 weeks. At 12
weeks, the percent reduction in lesion size was much smaller and was only
found to be statistically significant in female mice. Histological analysis of
early stage atherosclerotic lesions from mice that were deficient of functional
NK cells showed a significant reduction in the number of cells that expressed
MHC class II, which we used as a marker of the proinflammatory status of the
atherosclerotic lesions themselves.

Conclusion: These studies suggest for the first time that NK cells par-
ticipate in the process of atherogenesis in a temporal-specific manner by
promoting early- but not late-stage lesion development via a mechanism that
is accounted for by a total reduction in the inflammatory status at the level of
the vessel wall.
Funding: S. C. Whitman is the recipient of a Great-West Life & London Life
New Investigator Award from the Heart and Stroke Foundation of Canada and
is supported by the Heart and Stroke Foundation of Ontario Grant NA-5086
and Canadian Institutes of Health Research Grant MOP-53344.

We-W41:2 PATHOGENIC AND REGULATORY IMMUNE
PATHWAYS IN ATHEROSCLEROSIS. IMPLICATIONS
FOR RISK DETERMINATION

Z. Mallat. Inserm U689, Paris, France

Atherosclerosis is an inflammatory disease of the arterial wall [1] that carries
an important socio-economic burden. The severe clinical manifestations of
atherosclerosis (myocardial infarction, stroke) are mainly due to the abrupt
obstruction of the vessel lumen by a thrombus formed on the contact of a
rupture or/and eroded atherosclerotic plaque [1]. The available data strongly
suggest that inflammatory-related mechanisms are the major determinants of
plaque complications (called instability). Therefore, most of the important
advances in the comprehension of the mechanisms of atherosclerosis have
come from studies that aimed at the elucidation of the critical components
involved in the modulation of the inflammatory balance within the plaque.

We have previously identified the anti-inflammatory cytokines IL-10 and
transforming growth factor (TGF)-β as 2 major anti-atherogenic factors with
plaque stabilizing properties in mice [2,3]. Recently, distinct subpopulations
of T-cells have been identified, called regulatory T cells (Tr), that produce
high levels of IL-10 and/or TGF-β and exert potent suppressive functions on
pathogenic T-cells and protect from various immuno-inflammatory diseases
(see [4–7] for review). Our hypothesis is that, in the context of atherosclerosis,
an imbalance exists between pathogenic T-cells producing pro-inflammatory
cytokines and regulatory Tr cells with immunosuppressive properties, and that
expansion and in vivo administration of such regulatory cells will limit disease
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progression and induce a switch toward a stable plaque phenotype (resistant
to plaque complications).

In a first step, we provided a proof of concept that Tr1 cell-therapy induces
immunomodulation in vivo and limit plaque development in a model of
human-like atherosclerosis. We showed [8] that ex vivo-generated regulatory
Tr1 cells, induced a significant suppression of Th1-mediated responses and
led to an increase in IL-10 production by stimulated peripheral T cells, when
transferred into mice with their cognate antigen. Interestingly, the induction
of Tr1 responses was associated with a significant reduction in atherosclerotic
plaque development and a marked reduction in the relative accumulation
of inflammatory macrophages and T lymphocytes with a preservation of
smooth muscle cell and collagen contents [8]. More recently, we showed that
naturally arising CD4(+)CD25(+) regulatory T cells, which actively maintain
immunological tolerance to self and nonself antigens, are powerful inhibitors
of atherosclerosis in several mouse models. These results provide new in-
sights into the immunopathogenesis of atherosclerosis and could lead to new
therapeutic approaches that involve immune modulation using regulatory T
cells.
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We-W41:3 INCREASED LEVELS OF IGG1 AGAINST AN
ALDEHYDE-MODIFIED PEPTIDE SEQUENCE IN
APOB-100 IS ASSOCIATED WITH DECREASED
SEVERITY OF CAROTID STENOSIS

G.N. Fredrikson1, A. Schiopu1, G. Berglund1, R. Alm1, J. Nilsson1,
P.K. Shah2, J. Nilsson1. 1Department of Clinical Sciences, Lund University,
Malmö, Sweden; 2Atherosclerosis Research Center, Cedars-Sinai Medical
Center, Los Angeles, USA

Objective: Immunization with a malondialdehyde (MDA)-modified peptide
corresponding to the amino acid sequence between 661 and 680 in apoB-100
(p45) has been shown to inhibit atherosclerosis in apo E knockout mice.
Similar results are seen following treatment of mice with human recombinant
anti-MDA-p45 IgG1. In the present study we tested the hypothesis that en-
dogenous levels of IgG to MDA-p45 would be associated with reduced carotid
atherosclerosis and cardiovascular events in man.

Methods: Using a nested case control design we analyzed plasma MDA-
p45 IgG1, IgG2, IgG3 and IgG4 levels in baseline samples from 76 subjects
with coronary events and 148 matched controls recruited from the prospec-
tive Malmö Diet Cancer study. Baseline percent carotid stenosis, common
carotid artery and bulb intima-media thickness were determined by B-mode
ultrasound.

Results: There were no differences in antibody levels between cases and
controls. However, a significant association was found between high levels
of MDA-p45 IgG1 and a low degree of carotid stenosis (p=0.006 following
adjustment for age, sex, blood pressure, low and high density lipoprotein
cholesterol).

Conclusions: The finding of an inverse association between MDA-p45
IgG1 and severity of carotid stenosis in humans supports previous exper-
imental studies suggesting that these antibodies have an atheroprotective
effect.
Funding: No commercial funding was used for the work done in this abstract.

We-W41:4 CD4+ NATURAL KILLER T CELLS AUGMENT
ATHEROSCLEROSIS IN APOLIPOPROTEIN-E
DEFICIENT MICE

K.Y.Y. To1,3, B.H. Toh1, D. Godfrey2, A. Bobik3. 1Department of
Immunology, Monash University, Melbourne, Australia; 2Department of
Microbiology and Immunology, University of Melbourne, Melbourne,
Australia; 3Cell Biology, Baker Heart Research Institute, Melbourne,
Australia

Objective: Atherosclerosis is an inflammatory disorder of the arteries, involv-
ing cells of the immune system. Natural killer T cells (NKT cells) have been
shown to promote atherosclerosis. However, NKT cells are heterogenous in
nature, distinguishable by the expression of cell surface markers (CD4, CD8,
or double negative). It is unclear as to which NKT cell subtype promotes
atherosclersis. We investigated whether CD4+ NKT cell subtype could be
responsible for promoting atherosclerosis.

Methods: Three-day-old ApoE-deficient mice were subjected to either
sham operation or thymectomy to prevent emigration of NKT cells. At 6
weeks of age the mice were fed a high fat diet for 8 weeks. NKT cells (total
and CD4+) were adoptive transferred to thymectomised mice at 5 weeks of
age. Lesion development/characteristics at the aortic sinus were assessed.

Results: Thymectomy reduced NKT cells to undetectable levels in the
periphery and in atherosclerotic lesions. Thymectomy also reduced lesion
size by 65%. This was accompanied by a similar reduction in macrophage
numbers. CD4+ T cell numbers were also reduced, by approximately 60%
and collagen content of lesions doubled. Adoptive transfer of total and CD4+
NKT cells to thymectomised mice stimulated lesion development to a similar
extent, increasing lesion size 2.5-fold. Macrophage and CD4+ T cell numbers
also increased. Plasma cholesterol levels were unaffected.

Conclusion: CD4+ NKT cells stimulate the development of unstable
atherosclerotic lesions by reducing collagen content and promoting a pro-
inflammatory response.
Funding: Suported by an NHMRC Program grant.

We-W41:5 PRO-ATHEROGEINC EFFECT OF CD1D-
RESTRICTED NKT CELLS IN FORMATION OF
EARLY PLAQUE

E. Tupin1,3, H.E. Agardh1, N. Gerdes1, I. Bodin1, A. Nicoletti1 ,
G.K. Hansson1, G. Paulsson-Berne 2. 1Cardiovascular Research, Karolinska
Institutet, Stockholm, Sweden; 2Inserm U430, Immunopathologie Humaine,
Paris, France; 3La Jolla Institute For Allergy and Immunology, San Diego,
USA

Objective: We investigate impact of CD1d-restricted NKT cells during the
time course of atherogenesis. Invariant NKT cells are a distinct population of
T cells, with a semi conserved T cell receptor (TCR), responding to glycolipid
antigens presented by CD1 molecules. Recently, we showed that activation of
NKT cells with a synthetic lipid antigen play a deleterious role in the early
stage of disease in mouse model.

Methods: ApoE-/- mice develop atherosclerosis spontaneously. By cross-
ing them with CD1d-/- (apoE-/-CD1d-/-) a mouse strain is generated which
can not activate NKT cells. Age and sex-matched apoE-/- and apoE-/-CD1d-/-
mice was monitored for lesion development in the root of the aorta. Three
time points were chosen, 12, 16 and 27 weeks.

Results: CD1d deficiency induced a 31% reduction in lesion size in 12-
week old apoE -/- mice, but only a 10% reduction in 27 week-old mice. At the
latter time point, both apoE-/- and apoE-/-CD1d-/- mice presented advanced
lesions.

Conclusion: This suggests antigen-specific activation occurring in the
lesion might be directed against lipid antigen(s) and that CD1d-restricted
NKT cells play an important pro-atherogenic role in the initiation of the
atherogenesis.
Funding: Swed. Res. Council, Heart-lung foundation
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We-W41:6 IMPACT OF DENDRITIC CELL LIFESPAN AND
IMMUNOGENICITY ON ATHEROSCLEROSIS
PROGRESSION

E. Gautier, T. Huby, B. Ouzilleau, J. Chapman, P. Lesnik. Inserm U551,
Hopital de la Pitié, Paris, France

Introduction: Atherosclerosis is a chronic inflammatory disease involving
immune system activation. Dendritic cells (DCs) are major antigen-presenting
cells that function to initiate immune response. The anti-apoptotic protein
Bcl-2 acts as a molecular timer in DCs by regulating their lifespan and
capacity to stimulate T cells. We investigated the impact of DC lifespan and
immunogenicity on fatty streak development.

Methods: We created a mouse model with hyperstimulatory DCs by
overexpressing human Bcl-2 under the control of the CD11c promoter (hBcl-2
Tg). Atherosclerotic lesion area was compared in lethally-irradiated LDL-R-/-
mice transplanted with either wild-type (WT) or hBcl-2 Tg bone marrow cells.
After a 4-week recovery, mice were fed a high fat diet (1.25% cholesterol) for
8 weeks.

Results: hBcl2 expression in DCs derived from hBcl-2 Tg bone marrow
was confirmed by intracellular staining and was associated with enhanced
DCs survival to growth factor deprivation compared to WT controls.

After 8 weeks of diet, both groups of mice exhibited similar plasma lipid
profiles and circulating leukocyte numbers. Analysis of splenocytes revealed
increased proportions of activated T lymphocytes (CD3+ CD69+) in mice
transplanted with hBcl-2 Tg bone marrow cells (p<0.05). Preliminary analysis
of aortic root lesions revealed a trend towards accelerated atherogenesis in
LDL-R-/- mice transplanted with hBcl-2 Tg bone marrow cells.

Conclusions: Increase in DC lifespan and immunogenic potential enhances
activation of T lymphocytes which may in turn accelerate atherosclerosis.
Funding: Fondation de France funded the study.

We-W41:7 THE EFFECTS OF 7BETA-HYDROXYCHOLESTEROL
ON NK CELLS IN PATIENTS WITH CORONARY
ARTERY DISEASE.

W. Li1, X.M. Yuan1, L. Jonasson2. 1Div of Experimental Pathology, Dpt of
Neuroscience and Locomotion, Faculty of Health Sciences, Linkoping
University, Linkoping, Sweden; 2Div of Cardiology, Dpt of Medicine and
Care, Faculty of Health Sciences, Linkoping University, Linkoping, Sweden

Objectives: The loss of natural killer (NK) cells in patients with coronary
artery disease (CAD) may be a result from cell death triggered by oxLDL. The
toxicity of oxLDL has been associated with its oxidation products, oxysterols.
In this study we investigated the effects of the oxysterol 7β-hydroxycholesterol
(7βOH) on NK cells prepared from CAD patients and healthy subjects.

Methods: Patients (mean age 61 years) with stable CAD but without any
other chronic disease (n = 8) and matched healthy subjects (n = 8) were
included. Pure NK cells were prepared from blood and exposed to 7βOH for
18 h. The cells were analysed with respect to ROS production and apoptosis.

Results: Exposure to 7βOH overnight caused an increased ROS production
in the NK cells that was significantly larger in patients (> 6 fold increases)
than in healthy ones (> 3 fold increases). The NK cell apoptosis induced by
7βOH was much more pronounced in patients than in healthy subjects (6.8
fold vs. 3 fold, p < 0.05). Cultures of NK cells in complete medium resulted
in a slightly increased ROS production (10%) and decreased cell viability (<
10%) that did not differ between patients and controls.

Conclusions: Compared to NK cells from healthy subjects, NK cells from
CAD patients were more susceptible to 7βOH-induced cell loss. The prone-
ness to apoptotic cell death ex vivo may be the consequence of a prolonged
exposure to oxLDL in vivo. The data supports the hypothesis that circulating
NK cells in CAD patients are lost due to oxidative stress.
Funding: The work was supported from the Swedish Research Council and
the Swedish Heart Lung Foundation.

We-W42 OBESITY AND WEIGHT REDUCTION (2nd PART)

We-W42:1 DIET AND INFLAMMATION

D. Giugliano, K. Esposito. Division of Metabolic Diseases, University of
Naples SUN, Naples, Italy

Reducing the incidence of coronary heart disease (CHD) with diet is possible.
The main dietary strategies include adequate omega-3 fatty acids intake,
reduction of saturated and trans-fats, and consumption of a diet high in fruits,

vegetables, nuts, and whole grains and low in refined grains. Each of these
strategies may be associated with lower generation of inflammation. Although
some epidemiological studies have shown an inverse correlation between
dietary intake of fish or fish oil and circulating markers of inflammation,
clinical trials have not yet confirmed these effects. A positive correlation
between consumption of trans-fats, saturated fats and plasma biomarkers
of inflammation has been found, but the results of interventional studies
are limited and not conclusive. Refined carbohydrates are highly processed,
resulting in removal of fiber, vitamins, minerals, phytonutrients, and essential
fatty acids. High intake of refined starches and sugars causes rapid swings in
blood glucose and insulin levels, may increase hunger and elevate free fatty
acids levels. Acute hyperglycemia in normal humans impairs endothelium
dependent-vasodilation and reduces nitric oxide availability. Strictly related
to this, is the emerging evidence that CHD may be more strongly related
to post-load glucose hyperglycemia than to fasting hyperglycemia. Although
the mechanisms underlying these associations are not fully clear, recent
data indicate that short-term acute hyperglycemia may increase circulating
levels of free radicals and proinflammatory cytokines, such as IL-6, IL-18,
and TNF-α, providing a plausible explanation for the deleterious effects of
rapid glycemic waves on vasculature. The role of overall dietary patterns in
predicting long-term risk of CHD has recently been demonstrated. In practical
terms, a prudent dietary pattern is characterized by the choice of foods that
satisfy all the strategies so far discussed for reducing CHD risk that is a
higher intake of fruits, vegetables, legumes, whole grains, poultry, and fish.
The Mediterranean-style diet can be considered a good example of a prudent
dietary pattern. As the metabolic syndrome is highly prevalent and is a risk
factor for CHD, interventions aimed at reducing its prevalence hopefully will
contribute to decrease the burden of accompanying disease. Dietary patterns
high in refined starches, sugar and saturated and trans-fatty acids, and poor
in natural antioxidants and fiber from fruits, vegetables and whole grains,
and in omega-3 fatty acids may cause an activation of the innate immune
system, most likely by an excessive production of proinflammatory cytokines
associated with a reduced production of anti-inflammatory cytokines. The
whole diet approach seems particularly promising to reduce the inflammation
associated with the metabolic syndrome. The choice of healthy sources of
carbohydrate, fat and protein, associated with regular physical activity, and
avoidance of smoking is critical to fighting the war against chronic disease.
Western dietary patterns warm up inflammation, while prudent dietary patterns
cool it down.
References
[1] Esposito K, Nappo F, Marfella R, et al. Inflammatory cytokine concentra-

tions are acutely increased by hyperglycemia in humans: role of oxidative
stress. Circulation 2002;106:2067-72

[2] Esposito K, Nappo F, Giugliano F, et al. Effect of dietary antioxidants on
postprandial endothelial dysfunction induced by a high-fat meal in healthy
subjects. Am J Clin Nutr 2003;77:139-43

[3] Esposito K, Marfella R, Ciotola M, et al. Effect of a Mediterranean-style
diet on endothelial dysfunction and markers of vascular inflammation in
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We-W42:2 POPULAR DIETS AND PREVENTION OF
CARDIOVASCULAR DISEASE

F.F. Samaha. University of Pennsylvania Medical Center, Philadelphia, PA,
USA

Obesity is associated with increased risk of cardiovascular disease and events,
largely through its association with multiple metabolic factors associated with
diabetes and metabolic syndrome, including elevated triglyceride levels, de-
pressed HDL-C levels, high cholesterol, hypertension, and a pro-inflammatory
state. This presentation will review the impact of several popular diets on
cardiovascular risk, and focus on the role of both the amount and type of fat
consumed in these diets.

Since national guidelines began to recommend reducing total fat intake in
1988, the proportion of total calories derived from fat consumption decreased
from 36.9% to 32.8% in men and from 36.1% to 32.8% in women. Roughly
half of this overall decrease in fat consumption represented a decrease in
saturated fat. Despite these reductions in fat intake, total caloric intake has
increased, mostly attributable to increased carbohydrate intake. Given the
concurrent increase in the prevalence of obesity, diabetes, and metabolic
syndrome, there still remains debate on the amount and type of recommended
dietary fat.

Low fat diets are most popular in the U.S., based on the preponderance of
data linking total fat intake to LDL-cholesterol (LDL-C) levels, and based on
general recommendations from nutritional experts. However, there has been
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recent interest in diets with higher total fat intake (e.g. low carbohydrate diets)
and diets that, in part, emphasize substituting unsaturated fat for saturated fat
(e.g. Mediterranean diets). In fact, the effect of dietary fat on lipoproteins
varies considerably depending on the type of fat consumed. Fatty acids are
composed of carbon, hydrogen, and oxygen, arranged as a carbon chain and
containing a terminal carboxyl group. When all of the carbons in the chain are
bonded to the maximum number of hydrogen atoms, leaving no double bonds
between the carbons, a saturated fatty acid is formed. The presence of only one
double bond between carbons in the chain forms a monounsaturated fatty acid
(MUFA), and the presence of more than one double bond between carbons
forms a polyunsaturated fatty acid (PUFA). The PUFAs can be derived from
either plant sources (intermediate-chain α-linolenic acid) or seafood sources
(long-chain eicosapentaenoic acid and docosahexaenoic acid). In general,
saturated fatty acids raise both total cholesterol and low-density lipoprotein
(LDL) cholesterol. In contrast, PUFAs, and to a lesser extent MUFAs, lower
total and LDL cholesterol. Both saturated and unsaturated fatty acids increase
HDL cholesterol, although this increase is greatest with saturated fatty acids.
The trans fatty acids increase total cholesterol and LDL cholesterol, but
decrease HDL cholesterol when compared with the cis fatty acids.

Studies of low fat (<30%) diets have shown a decrease in total cholesterol
and LDL-C, but also a reduction of HDL-C, with no favorable effect on
triglycerides. One such trial showed a reduction in myocardial infarction
after 16 years, but this study was confounded by several simultaneous in-
terventions. Extreme low fat diets (≤15%) have been evaluated in a small
number of studies. The Lifestyle Heart Trial, found a 28% reduction in total
cholesterol, but a 10% drop in HDL-C, and a 13% increase in triglycerides.
Angiography showed a decrease in CAD progression, although these findings
were confounded by other interventions. Five recent studies compared a low
carbohydrate/high total fat diet to a low fat diet. In general, most of these stud-
ies found greater weight loss at 6 months on the low carbohydrate diet, but no
difference by 1 year. Cholesterol failed to decrease with the low-carbohydrate
diets, but there were favorable effects on HDL-C and triglycerides, and better
glycemic control in patients with diabetes. Studies of Mediterranean diets have
shown modest weight loss, a reduction in total cholesterol and triglycerides,
and also an increase in HDL-C. Furthermore, such diets have shown favorable
effects on insulin resistance and inflammation. Importantly, outcomes studies
have demonstrated a striking reduction in cardiovascular events, possibly
related to these metabolic effects or to antiarrhythmic effects from long-chain
PUFAs.

In summary, these studies lend evidence to an evolving consensus that
focusing on the quality of fats (i.e. substituting unsaturated fats for saturated
fats), in addition to the quality of carbohydrates (i.e. substituting complex
carbohydrates for simple carbohydrates), may both have a favorable impact on
cardiovascular disease.

We-W42:3 RIMONABANT IMPROVES CARDIOMETABOLIC
RISK FACTORS IN OVERWEIGHT/OBESE PATIENTS
IRRESPECTIVE OF TREATMENT WITH STATINS:
POOLED DATA FROM THE RIO PROGRAM

J.P. Després1, L. Van Gaal2, A. Scheen3, F.X. Pi-Sunyer4. 1Laval Hospital
Research Center, Sainte-Foy, Quebec, Canada; 2University Hospital
Antwerp, Edegem-Antwerp, Belgium; 3University Hospital of Liège, Liège,
Belgium; 4St Lukes/Roosevelt Hospital, New York, USA

Objective: In Phase III trials, rimonabant 5 or 20 mg/day improved multiple
cardiometabolic risk factors in overweight/obese patients with/without co-
morbidities (RIO-North America, N=3040; RIO-Europe, N=1507), untreated
dyslipidaemia (RIO-Lipids, N=1033), or type 2 diabetes (RIO-Diabetes,
N=1047), and was generally well tolerated. This pooled analysis assessed if
concomitant statin use affected response to rimonabant.

Methods: Patients received rimonabant 5 or 20 mg/day or placebo for 1 yr;
those receiving statins at baseline continued them throughout. Mean changes
from baseline at 1 yr in cardiometabolic risk factors were evaluated in the
intent-to-treat population.

Results: At 1 yr, in patients not treated with statins (N=5944), HDL-
cholesterol increased by 8.6% with placebo and 16.5% with rimonabant 20
mg/day (p<0.001). For those treated with statins (N=681), the respective
changes were 7.4% vs 14.3% (p<0.001). Mean changes in triglycerides were
+5.4% vs -7.3% (p<0.001) respectively in those not receiving statins, and
+11.5% vs -6.1% (p<0.001) in those who received statins. For rimonabant
20 mg/day, mean changes in body weight and waist circumference were
identical (-6.3 kg and -6.2 cm, p<0.001 vs placebo) in patients treated and
not treated with statins. Responses to rimonabant 5 mg/day were less marked.
Rimonabant was generally well tolerated in both subgroups.

Conclusions: These data support the use of rimonabant 20 mg/day for im-
proving cardiometabolic risk factors in patients with/without type 2 diabetes,
and show that the benefits are consistent irrespective of concomitant statin
therapy.
Funding: Sanofi-Aventis

We-W42:4 WEIGHT LOSS RESTORES PLATELET SENSITIVITY
TO ANTI-AGGREGATING EFFECTS OF NITRIC
OXIDE, PROSTACYCLIN, CGMP AND CAMP IN
SUBJECTS WITH CENTRAL OBESITY

I. Russo, M. Traversa, L. Mattiello, K. Bonomo, A. De Salve, G. Doronzo,
P. Del Mese, M. Trovati, G. Anfossi. Diabetes Unit, Dept Clinical and
Biological Sciences Turin University San Luigi Hospital, Orbassano, Italy

Objective: Central obesity shows an increased cardiovascular risk, attributable
in part to platelet resistance to antiaggregating agents: we aimed to clarify
whether weight loss reverts platelet resistance to nitric oxide (NO), prostacy-
clin and cyclic nucleotides cGMP and cAMP.

Methods: 10 subjects with central obesity (M/F:4/6, 39.6±1.9yrs, BMI
35.0±1.6, waist circ. 102.7±4.4 cm) without glucose intolerance or arterial
hypertension were submitted to a 6-month intervention with hypocaloric diet
to obtain weight loss >10%. Before and after intervention we measured
metabolic, hormonal and inflammatory parameters, platelet activation markers
and modulation of platelet responses to ADP (Born’s method) by the NO
donor Na nitroprusside (SNP), the prostacyclin analog Iloprost, 8-Br-cGMP
and 8-Br-cAMP.

Results: After weight loss (-13.3±1.4%), subjects showed significant
changes (p=0.01-0.0001) of insulin, C-peptide, total and HDL cholesterol,
tryglycerides, hsCRP, IL-6, sICAM, sVCAM, leptin, adiponectin, HOMA-IR.
They also showed reduction of P-selectin (from 808.6±67.3 to 425.6±63.7
ng/ml,p=0.0001) and sCD40L (from 5.9±0.5 to 2.1±0.5 ng/ml,p=0.0001) and
of IC-50 values to SNP (from 23.5±2.7 to 8.2±0.5 μmol/l,p=0.0001), Iloprost
(1.7±0.2 to 0.7±0.1 nmol/l,p=0.0001), 8-Br-cGMP (from 270.0±20.5 to
92.9±14.5 μmol/l,p=0.0001), 8-Br-cAMP (from 377.0±30.0 to 186.0±18.7
μmol/l,p=0.0001).

Conclusions: A >10% weight loss by diet in subjects with central obesity
restores platelet sensitivity to antiaggregating agents and reduces platelet
activation, likely decreasing their atherothrombotic risk.
Funding: MIUR grant to G. Anfossi.

We-W42:5 COMPARISON OF EFFECTS OF ATORVASTATIN
AND FISH OILS ON APOC3 METABOLISM IN
OBESITY

M.N. Nguyen, D.C. Chan, G.F. Watts, P.H.R. Barrett. University of Western
Australia, Perth, Australia

Objective: Elevated levels of apoC3, an important regulator of triglyceride-
rich lipoprotein metabolism, is strongly associated with hypertriglyceridemia
and progression of cardiovascular disease. Statins and Fish oils (FO) are
known to reduce CVD risk, but their effects on apoC3 metabolism have not
been elucidated. We studied the effect of Atorvastatin (AT), FO and AT plus
FO on apoC3 metabolism in obese men.

Method: In a placebo-controlled trial, we examined the independent and
combined effects of AT (40mg/d) and FO (4g/d) on apoC3 metabolism in
39 viscerally obese men (age 54±9y; BMI 33±4kg/m2; TG 1.9±0.8mmol/L;
total cholesterol (TC) 5.9±0.6mmol/L; HDL-C 1.0±0.2mmol/L). VLDL- and
HDL-apoC3 kinetics were measured using d3-leucine. Kinetic parameters for
VLDL- and HDL-apoC3 were derived by compartmental modelling.

Results: AT significantly (main effect, p<0.05) reduced TG (-
0.4±0.1mmol/l), TC (-1.9±0.2mmol/l), LDL-C (-1.8±0.2mmol/l), and in-
creased HDL-C (+0.08±0.04mmol/l). In addition, AT significantly reduced
plasma apoC3 concentration (-17±6mg/l), VLDLapoC3 concentration (-
11±4mg/l) and production rate (-0.4±0.1mg/kg/d), and no significant change
in fractional catabolic rate. FO significantly (main effect, p<0.05) reduced TG
(-0.3±0.1mmol/l) with no effect on apoC3 kinetics. Neither treatment resulted
in significant changes in HDLapoC3 concentration or metabolism.

Conclusion: In obese men, AT but not FO significantly influences apoC3
metabolism. AT significantly reduces plasma apoC3 levels, primarily as a
consequence of reduced VLDLapoC3 production and hence concentration.
Funding: NHMRC and NHF, Australia.
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We-W42:6 PIOGLITAZONE, BUT NOT GLICLAZIDE OR
METFORMIN, IMPROVES THE ADIPOKINE
PROFILE OF OVERWEIGHT TYPE 2 DIABETES
PATIENTS INDEPENDENT OF GLYCAEMIC
CONTROL

J. Reid1,2, J.M. Lawrence1,3 , G.J. Taylor1, C.A. Stirling2, J.P.D. Reckless1,2 .
1University of Bath, Bath, United Kingdom; 2Royal United Hospital, Bath,
United Kingdom; 3Salisbury District Hospital, Salisbury, United Kingdom

Objective: Atherosclerosis is linked to abnormal adipokine levels with the
leptin:adiponectin ratio a bio-marker. Data suggest that thiazolidinediones
favourably affect adipokine levels found in type 2 diabetes but it is unclear
whether this is independent of glucose lowering. We have compared pioglita-
zone, metformin and gliclazide effects on resistin, leptin and adiponectin in
overweight type 2 diabetes patients.

Methods: Sixty type 2 diabetes patients (BMI>27kg/m2), on diet
(HbA1c<10.0%) or low dose oral hypoglycaemic agents (HbA1c<7.5%)
were randomised to pioglitazone, metformin or gliclazide after three months
dietary run-in. Therapy was uptitrated over three months aiming for fasting
glucose <7.0mmol/l, then maintained for 3 months. Blood was taken at
randomisation and 6 months to measure adiponectin, leptin and resistin in
serum.

Results: Leptin levels increased on gliclazide (18.8 to 23.9ng/ml; p=0.01),
with no change on pioglitazone or metformin. Pioglitazone decreased resistin
(11.3 to 10.5ng/ml; p=0.05) and increased adiponectin (5.6 to 13.8 ug/ml;
p<0.001) with no change on gliclazide or metformin. On gliclazide the
leptin:adiponectin ratio increased (3.4 to 4.4; p<0.02), a change significantly
different from pioglitazone (p<0.02) [ANOVA].

Conclusions: Compared with metformin and gliclazide, pioglitazone
favourably affects the adipokine profile in overweight patients with type 2
diabetes. The observed increase in adiponectin and reduction in resistin with
pioglitazone would be expected to result in a decrease in atherosclerosis in
this high risk group.
Funding: Grant in aid from Takeda UK

We-W42:7 OBESITY AND ADIPOKINES AS RISK FACTORS FOR
MAJOR CORONARY HEART DISEASE EVENTS IN
PATIENTS WITH CHD: RESULTS FROM THE LIPID
TRIAL

D. Colquhoun 1,2, S. Soderberg3, A. Kirby4, A. Keech4, J. Simes4,
W. Hague4, I. Hamilton-Craig5 , A. Tonkin6. 1Core Research Group,
Brisbane, Australia; 2University of Queensland, Brisbane, Australia; 3Ume
University Hospital, Ume, Sweden; 4NHMRC Clinical Trials Centre,
University of Sydney, Sydney, Australia; 5North Adelaide Cardiac Clinic,
Adelaide, Australia; 6National Heart Foundation, Melbourne, Australia

Objectives: The effect of obesity and adipokines (leptin and adiponectin) on
the risk of recurrent coronary heart disease (CHD) events is not clearly defined.
Leptin and adiponectin are associated with the metabolic syndrome, and may
influence CHD risk. We assessed the influence of obesity and adipokines on
recurrent major coronary events in patients with CHD.

Methods: LIPID was a double-blind placebo-controlled trial to assess
the efficacy of pravastatin over 6 years in 9014 patients with CHD and
cholesterol 4-7 mmol/L. This analysis combines follow-up during the study
and a further 2 years when 87% of patients took open-label pravastatin. Body
weight was defined as: body mass index (BMI) 18-<25, normal; BMI 25-<30,
overweight; BMI 30 or greater, obese. Analysis was by Cox regression with
BMI as a continuous or categorical variable. A nested case-control study of
250 pairs compared adipokine levels and CHD outcomes between sample
collection and the final visit (about 2.5 years).

Results: Among patients with obesity (n=1611), there were 327 CHD
events (20.3%). Over a mean 8 years, after adjustment for risk factors, obesity
was associated with a 17% higher risk of CHD events (P=0.01). Leptin
was significantly related to BMI category (P<0.001) and, independently of
obesity, risk of CHD events (P=0.002 for trend). Adiponectin levels did not
significantly vary with BMI or CHD events.

Conclusion: Obesity is an independent risk factor for recurrent CHD.
Leptin independently predicts CHD events similarly to classic risk factors.
Funding: Bristol Myers Squibb

We-W43 LIPOPROTEIN RECEPTORS

We-W43:1 THE HDL RECEPTOR SR-BI AND MURINE MODELS
OF FATAL CORONARY HEART DISEASE

M. Krieger. Department of Biology, Massachusetts Institute of Technology, 77
Massachusetts Avenue, Cambridge, MA, 02139 USA

The LDL receptor-mediated control of plasma LDL levels has been well-
defined and more recent studies have established that a distinct receptor for
HDL, the class B type I scavenger receptor (SR-BI), plays a similarly important
role in controlling HDL metabolism. SR-BI binds HDL tightly and mediates
the selective uptake of its lipids into cells. The mechanism of selective
lipid uptake is fundamentally different from that of classic receptor-mediated
uptake via coated pits and vesicles (e.g., the LDL receptor pathway) in that it
involves lipoprotein binding followed by efficient transfer of the lipids, but not
the outer shell proteins, from the lipoprotein to the cells. SR-BI also stimulates
the efflux of cholesterol from cells to extracellular lipoproteins. In mice,
SR-BI plays a key role in determining the levels of plasma HDL cholesterol
and biliary cholesterol, in mediating the selective delivery of HDL-cholesterol
to steroidogenic tissues and the liver, and in protecting against atherosclerosis.
Mice with homozygous null mutations in the SR-BI gene exhibit defects in
red blood cell maturation and oocyte development (female infertility). These
mutant mice have been used to study the role of SR-BI in HDL metabolism
and to develop spontaneous and diet-induced models that exhibit many of the
cardinal features of human coronary heart disease.

We-W43:2 ADAPTOR PROTEINS A NOVEL MECHANISM FOR
THE REGULATION OF LIPOPROTEIN RECEPTORS:
THE CASE OF AUTOSOMAL RECESSIVE
HYPERCHOLESTEROLEMIA (ARH) PROTEIN AND
LDLR

M. Arca1, I. Sirinian1, F. Campagna1, F. Belleudi2,3 , T. Garofano2,
M. Sorice2, M.R. Torrisi2,3. 1Departement of Clinical and Applied Medical
Therapy and 2Department of Experimental Medicine and Pathology,
University of Rome La Sapienza, Rome, Italy; 3Sant’Andrea Hospital,
University of Rome La Sapienza, Rome, Italy

Objectives: Autosomal Recessive Hypercholesterolemia (ARH) is a disease
characterized by high levels of plasma low-density lipoprotein (LDL) and
premature cardiovascular disease. In vivo studies showed that hypercholes-
terolemia in ARH is due to a reduced hepatic LDL uptake similar to that
found in homozygous familial hypercholesterolemia (FH). ARH is caused by
mutation in the ARH gene. ARH gene encodes a 308 amino acid protein that
has a phosphotyrosine binding domain (PTB) similar to that present in adaptor
proteins involved in signal transduction and receptor function. Although it
has been reported that ARH plays a crucial role in the LDLR activity, its
exact function in hepatocytes is not fully elucidated. This study aimed at
investigating the function of ARH protein and its regulation in liver cells.

Methods: Human hepatocyte cell line HepG2 was examined by im-
munofluorescence, western blotting, and functional endocytosis assay. To
evaluate the consequence of the absence of ARH protein we employed short
interfering RNA (siRNA) methodology.

Results: ARH protein was homogenously dispersed throughout the cyto-
plasm in non-confluent, non-polarized HepG2 cells, but it focuses prevalently
in the basolateral regions in confluent polarized HepG2 monolayer where it
co-distributed with LDLR. The activation of the LDLR–mediated endocytosis
by LDL promotes a significant co-localization of ARH with the LDL/LDLR
complex. This peaked at 2 min and rapidly decreased after 5 min, when
LDL appeared also in intracellular endocytic dots. This was further confirmed
by cellular sub-fractionations experiments where the relative distribution of
ARH and LDLR within the various endocytic compartments in cells was
examined before and after stimulation of LDLR pathway. In untreated cells
the majority of ARH co-sedimented with vesicles containing EEA1 and Rab-4,
but, after LDL addition, the ARH protein showed a marked shift towards
higher density fractions where LDLR was mainly localized. Moreover by
immunoprecipitation experiments we observed a direct, transitory binding
of ARH to the LDLR-clathrin complex during the early staged of LDLR
endocytosis. Finally, the inhibition of ARH protein expression by a siRNA
duplex targeted to the segment 88-112 caused about 80% reduction in LDL
internalization as evaluated by quantitative immunofluorescence analysis.

Conclusions: Our findings demonstrate that ARH protein is necessary to
promote the internalization of the LDL-LDLR complex into hepatocytes. At
steady state, ARH appears to co-localize with endocytic accessory proteins.
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After LDL/LDLR complex is formed, its internalization is promoted by the
juxtaposition of ARH to the complex, and by this mechanism LDL fluxes
through early endosomes.
References
[1] Garcia, C. K., Wilund, K., Arca, M. et al Science 2001; 292, 1394-1398.
[2] Arca, M., Zuliani, G., Wilund, K. et al. Lancet 2002; 359, 841-847.
[3] Cohen, J. C., Kimmel, M., Polanski, A., and Hobbs, H. H. Curr. Opin.

Lipidol. 2003; 14, 121-127.
Funding: This works was supported by Telethon Grant GGP02149

We-W43:3 ACTIVATION OF PPAR INDUCES HEPATIC LDL
RECEPTOR EXPRESSION

J. Han, Z. Huang, W. He, X. Zhou, A.C. Nicholson, A.M. Gotto Jr.,
D.P. Hajjar. Weill Medical College of Cornell University, New York, USA

Low density lipoprotein receptor (LDLR), a cell-surface glycoprotein, plays
an important role in maintenance of cholesterol homeostasis. LDLR mutations
cause familial hypercholesterolemia (FH) in humans and LDLR deletion
induces atherosclerosis in mice. Expression of LDLR is regulated by ac-
tivity of sterol regulatory element-binding protein-2 (SREBP2). Peroxisome
proliferator-activated receptors (PPAR), the transcription factors for regulation
of energy homeostasis, metabolism of lipids and fatty acids and adipocyte
differntiation, reduce atherosclerosis. Herein, we have investigated the ef-
fect of activation of PPAR on LDLR expression in mouse hepatocytes/liver.
Treatment of hepatocytes with PPAR ligands, fenofibrate and troglitazone,
significantly induced expression of LDLR mRNA and protein. The induction
was associated with the increased uptake of LDL by cells. Fenofibrate and
troglitazone also restored hepatocyte LDLR expression inhibited by LDL and
25-hydroxy-cholesterol. Mechanism studies for PPAR-induced hepatocyte
LDLR expression demonstrated that PPAR induced expression and maturation
of SREBP2. Feeding mice of high-fat diet suppressed LDLR expression in
the liver and increased plasma total and LDL cholesterol levels. However,
fenofibrate and troglitazone abolished the inhibition of LDLR expression
in the liver by high-fat diet and reduced plasma total and LDL choles-
terol levels. Taken together, our studies indicate that the anti-atherogenic
properties of PPAR are partially attributed to the PPAR-induced LDLR ex-
pression in the liver and enhancement of the clearance of circulation LDL
cholesterol.

We-W43:4 PROPROTEIN CONVERTASE SUBTILISIN/KEXIN
TYPE 9 IS REGULATED BY INSULIN, SREBP-1C AND
PPARALPHA

P.H. Costet1, B. Cariou2, T. Pineau3, B. Staels2, M. Krempf1. 1Inserm U539,
Nantes, France; 2Inserm U545, Lille, France; 3Inra, Toulouse, France

Objective: PCSK9 is a natural inhibitor of the LDLr, involved in familial hy-
percholesterolemia. It is known that statins, via SREBP-2, and LXR agonists,
increase PCSK9 hepatic expression. Here we investigated PCSK9 expression
during a nutritional challenge.

Methods: In vivo approaches in wild type and PPARalpha-/- mice; primary
cultures of rodent hepatocytes; Dominant positive and negative SREBP-1c
adenoviral forms; in vitro promoter studies.

Results: We showed that PCSK9 mRNA and protein are decreased (-73%
and 2-fold) in mice after 24h of fasting. It is known that fatty acid relase
during fasting activates PPARalpha. Interestingly, fenofibric acid, a PPARal-
pha ligand, decreased PCSK9 hepatic expression (-60% mRNA and protein)
in wild type mice but not PPARalpha-/- mice, suggesting that this repression
could contribute to PCSK9 decrease during fasting.

PCSK9 expression was restored upon refeeding after a 24h long fasting.
In presence of insulin, PCSK9 mRNA increased by 4 fold in primary hepato-
cytes. Adenoviral mediated overexpression of a dominant or negative form of
SREBP-1c confirmed the implication of this transcription factor in insulin and
LXR-mediated stimulation of PCSK9. Finally, we cloned PCSK9 proximal
promoter and identified a functional SREBP-1c response element.

Conclusion: PCSK9 hepatic expression is activated by insulin via SREBP-
1c and repressed by PPARalpha agonists.
Funding: INSERM, Fondation de France, Pierre Fabres, CRNH de Nantes.

We-W43:5 STEROL REGULATORY ELEMENT-BINDING
PROTEIN-2 NEGATIVELY REGULATES LOW
DENSITY LIPOPROTEIN RECEPTOR-RELATED
PROTEIN (LRP1)TRANSCRIPTION

V. Llorente Cortes1, P. Costales1, J. Bernues2, S. Camino Lopez1,
L. Badimon1. 1Cardiovascular Research Center, CSIC-ICCC, Hospital de la
Santa Creu i Sant Pau, Barcelona, Spain; 2Departamento de Biologia
Molecular y Celular, IBMB-Parc Cientific de Barcelona, CSIC, Barcelona,
Spain

Objective: Aggregated LDL (agLDL) and hypercholesterolemia upregulate
LRP1 expression concomitantly with a LDL receptor and sterol regulatory
element binding protein (SREBP-2) downregulation. The objectives of this
work were to investigate whether SREBP-2 regulates LRP1 transcription and
the molecular mechanisms involved in the process.

Methods: Gene (real time PCR) and protein expression (western blot) were
determined. LRP1 promoter activity was evaluated by luciferase reporter gen
assay. His.tagged recombinant SREBP-2 protein was tested in gel mobility
shift assays.

Results: Downregulation of active SREBP-2 by agLDL led to LDL recep-
tor downregulation and LRP1 upregulation. Interestingly, enforced expression
of an active form of SREBP-2 suppressed LRP1. Additionally, SREBP-2
overexpression prevented LRP1 upregulation induced by agLDL cholesterol
cell loading. In contrast, SREBP-2 overexpression did not exert any effect on
LRP1 luciferase activity when a putative SRE was mutated. Gel mobility shift
assays showed that recombinant SREBP-2-NT protein (1-481) was able to
bind to a double-stranded DNA fragment (215 to 245) containing a wild type
(wt) SRE sequence but not to a mutated SRE (mt).

Conclusions: Our results demonstrate that SREBP-2 negatively regulates
LRP1 transcription by binding to the SRE region. Since LRP1 is involved in
multiple signal and ligand internalization pathways in vascular cells, upregu-
lation of LRP1 through SREBP-2 downregulation could have a crucial role in
vascular cell function.
Funding: FIS C03-01 (RECAVA), SAF2003-03187, MSD-Unrestricted Grant

We-W43:6 MACROPHAGE LOW-DENSITY LIPOPROTEIN
RECEPTOR-RELATED PROTEIN DEFICIENCY
ENHANCES ATHEROSCLEROSIS

L. Hu1, L.S.M. Boesten2, P. May3, J. Herz4, N. Bovenschen5,
M.V. Huisman1, J.F.P. Berbee1, L.M. Havekes2, B.J.M. Van Vlijmen1,
J.T. Tamsma1. 1Leiden University Medical Center, Leiden, the Netherlands;
2TNO-Quality of Life, Leiden, the Netherlands; 3University Freiburg,
Freiburg, Germany; 4UT Southwestern, Dallas, USA; 5University Medical
Center Utrecht, Utrecht, the Netherlands

Objective: In vitro studies implicate that the low-denisty lipoprotein receptor
(LDLR)-related protein (LRP) in macrophages has a proatherogenic potential.
In the present study, we investigated the in vivo role of macrophage specific
LRP in atherogenesis independent of its role in the uptake of lipoproteins.

Methods and Results: We generated macrophage specific LRP deficient
mice on an apolipoprotein E and LDLR double deficient background. Macro-
phage LRP deletion did not affect plasma cholesterol and triglyceride levels,
lipoprotein distribution, and blood monocyte counts. Nevertheless, macro-
phage LRP deficiency resulted in a 1.8-fold increase in total atherosclerotic
lesion area in the aortic root of 18-week old mice (P<0.001). Moreover, LRP
deficiency also resulted in a relatively higher number of advanced lesions
(P<0.05). Whereas macrophage and smooth muscle cell content did not differ
between LRP deficient mice and control littermates, the mean percentage
collagen content per mouse increased in macrophage specific LRP deficient
mice (P<0.05). In addition, collagen content was also increased in individual
advanced lesion in macrophage specific LRP deficient mice (P<0.01).

Conclusions: Our data demonstrate that, independent of its role in lipopro-
tein uptake, absence of LRP in macrophages resulted in more advanced
atherosclerosis and in lesions that contained more collagen. In contrast to ear-
lier in vitro studies, we conclude that macrophage LRP has an atheroprotective
potential, and may modulate the extracellular matrix in the atherosclerotic
lesions.
Funding: NHS, NWO, The ENP of DF, NIH, WPP of HF and RNA of AS

XIV International Symposium on Atherosclerosis, Rome, Italy, June 18–22, 2006



Wednesday, June 21, 2006: Workshop
332 We-W44 Genetics (3rd part)

We-W43:7 EXTRA-HEPATIC EXPRESSION OF HUMAN-SR-BI
(CLA-1) ENHANCED THE ATHEROSCLEROTIC
LESION FORMATION IN CLA-1 TRANSGENIC
MOUSE

Y. Ueda, H. Komori, T. Kita. Graduate School of Medicine, Kyoto University,
Kyoto, Japan

Scavenger receptor class B type I (SR-BI) is demonstrated in rodents to be a
high density lipoprotein (HDL) receptor that facilitates the selective uptake
of the cholesteryl ester from HDL into the liver. To clarify the function of
CD36 and LIMPII analogous-1 (CLA-1), a human orthologue of SR-BI in
current study we generated CLA-1 BAC transgenic mouse and investigated
this molecule’s function in atherogenesity.

The transgene was transcribed in almost the same pattern with the endoge-
nous mouse-SR-BI; the expression levels were high in the liver, the adrenal
glands, and the ovaries. The protein expression level of CLA-1 was low in the
liver, however. The plasma lipids were not influenced by CLA-1 transgene;
the plasma total cholesterol was 86.5 ± 12.1 mg/dl (WT: 9 9.5 ± 9.5 mg/dl;
ns) and HDL cholesterol (HDL-c) was 53.1 ± 23.0 mg/dl (WT: 63.9 ± 10.8
mg/dl; ns). On the other hand, CLA-1 is expressed in peritoneal macrophages
and facilitates the cholesterol efflux to HDL3 (135% of SR-BI deleted mouse).

The atherosclerotic lesion formation was enhanced in CLA-1 transgenics
by 1210% of WT after twenty-week athero-diet treatment. With human apo B
transgenic background CLA-1 transgenics also show an increase of the lesion
area by 225%.

In the transgenic mouse CLA-1 does not function as an HDL receptor in the
liver facilitating the selective uptake of the cholesterol, therefore this mouse
model reflects the extra-hepatic function of CLA-1. In the current study it is
suggested that manipulating the extra-hepatic SR-BI may not be beneficial for
the anti-atherosclerotic therapy.

We-W44 GENETICS (3rd PART)

We-W44:1 GENETIC ASSOCIATION ANALYSIS OF CANDIDATE
GENES FOR CARDIOVASCULAR DISEASE

H.A. Erlich, S. Cheng, B.K. Rhees, V.H. Brophy. Roche Molecular Systems,
Alameda, CA, USA

Objective: We are searching for the genetic determinants of complex disease,
in particular, for myocardial infarction and stroke, based on the association
analysis of candidate gene polymorphisms, with the hope of developing
diagnostic tests for predisposition and/or patient stratification. Linkage anal-
yses are hypothesis-free while association studies based on polymorphisms
in disease specific candidate genes depend on assumptions about relevant
pathological pathways. Both linkage and association studies need to account
for potential gene-environment and gene-gene interactions and to address the
critical statistical issue of multiple testing. Some candidate genes are selected
from the literature or from knowledge of potential disease pathways, while
some have been selected as plausible disease genes lying under a linkage
peak.

Methods: Our current association approach is to co-amplify in a multiplex
PCR a large panel of candidate genes and genotype several SNPs (1-5) per
gene, with a focus on functional variants using immobilized probe arrays.
The candidate genes are primarily from the lipid metabolism, cell adhesion,
coagulation, and inflammation pathways and include SNPs from the candi-
date genes identified by the Icelandic genomics company, deCode Genetics.
Immobilized probe-based genotyping assays are supplemented with kinetic
PCR using allele-specific amplification and a recently developed genotyping
method based on melting temperature (Tm) analysis. Since the expected
effects are rather modest and multiple SNPs are being tested, replication of the
observed associations is critical. Meta-analyses, statistical analyses combining
several different studies of the same SNPs and outcomes, particularly those
without a publication bias, are particularly useful. Analyzing the interaction of
genotypes with other CVD risk factors will be crucial in the identification of
diagnostically informative SNPs. In some cases, the presence of a very strong
risk factor (e.g. hypertension for stroke) may obscure the effect of genetic
polymorphisms in relevant genes, and stratification for this risk factor may
enhance the ability to detect a potential genetic association.

Results: We have detected the association with ischemic stroke of indi-
vidual SNPs in the PDE4D gene, a locus identified by deCode in linkage
analyses, following stratification on hypertension in two US prospective co-
horts. Meta-analysis of seven different MI studies with a total of 2600 patients
and 3000 controls) has identified ApoE4 and NOS3 as significant markers.

Conclusions: Meta-analyses and stratification on critical CVD risk factors
are approaches that can help identify significant disease associations. It is
likely that specific combinations of risk alleles at several different candidate
gene loci, which individually confer only a modest risk, will be required to
determine a clinically useful risk estimate. Furthermore, we assume that,
from a clinical diagnostic perspective, the risk estimate for MI and stroke
determined by genotyping will have to be integrated with other CVD risk
factors (i.e. LDL, HDL, BMI, diabetes, smoking, blood pressure, etc.).

We-W44:2 PHARMACOGENETICS OF
ANTI-ATHEROSCLEROTIC DRUGS FROM THE
PERSPECTIVE OF LIPOPROTEIN OXIDATION AND
ASSOCIATED INFLAMMATION

R.W. James, S. Deakin. Clinical Diabetes Unit, Service of Endocrinology,
Diabetes and Nutrition, Dept. of Internal Medicine, University Hospital,
Geneva, Switzerland

Objectives: Oxidised low density lipoproteins (oxLDL) remain a central
feature of mechanisms explaining the pro-atherosclerotic disease process.
Conversely, high density lipoproteins (HDL) protect against atherosclerosis.
One component of this protective influence has been shown to be an anti-
oxidant function. The HDL-associated enzyme, paraoxonase-1 (PON1) is
proposed to be a major determinant of the anti-oxidant capacity of HDL. The
present study examined in vitro the molecular mechanisms of PON1 gene
expression, and particularly the influence of statin, together with the impact of
statin therapy on serum PON1 activity and concentration in patients.

Methods: Expression cassettes containing cloned fragments of the human
PON1 gene promoter region were analysed after transfection into hepato-
cyte cell lines (HepG2 and Huh7). Electrophoretic mobility shift assays and
nuclease protection assays were exploited to study the role of transcription
factors and to identify promoter regions involved. The effect of simvastatin
was examined on promoter activity in transfected cells, and on serum PON1
activities and concentrations in patients.

Results: An SNP in the promoter region of the PON1 gene at position
C-107T had a strong impact on promoter activity in vitro. The transcription
factors Sp1 and sterol recognition element binding protein-2 (SREBP-2)
were demonstrated to be involved in promoting gene expression. Simvastatin
up-regulated promoter activity in vitro where the stimulatory influence was
restricted to the DNA sequence surrounding the C-107T SNP. The positive
effect of statin on promoter activity was limited to the high expresser C
allele in vitro; little influence on the –107T containing promoter fragment was
observed. In vivo, the C-107T SNP was associated with highly significant
variations of serum PON1 activity and concentration in independent human
populations. Simvastatin treatment increased serum PON1 activity in patients.
The effect was limited to patients homozygous for the –107CC allele. Ho-
mozygous –107TT patients showed no significant increase in PON1 activity.
In complementary studies, human serum PON1 activity was shown to be an
independent determinant of serum HDL concentrations.

Conclusions: The study has defined the molecular mechanisms respon-
sible for the effect of statin on PON1 gene expression. It also furnishes an
explanation for the differential effect of statin on promoter alleles defined by
the C-107T SNP. It provides an example of pharmacogenetic effects of the
most commonly used lipid lowering drug on activity of an HDL-associated
enzyme suggested to be a major determinant of the anti-oxidant capacity of
the lipoprotein. The observations may also have wider implications for serum
concentrations of HDL.
References
[1] Deakin S, Leviev I, Brulhart Meynet MC and James RW. (2003). Biochem

J 372, 643-9.
[2] Deakin S, Leviev I, Guernier S and James RW. (2003). Arterioscler

Thromb Vasc Biol 23, 2083-9.
[3] Blatter-Garin M-Cl, Moren X and James RW. J Lipid Res In press.
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We-W44:3 LECTIN-LIKE OXIDIZED-LDL RECEPTOR-1 (LOX-1)
POLYMORPHISM IS ASSOCIATED WITH
INCREASED RATE OF CARDIOVASCULAR EVENTS
DURING STATIN TREATMENT

G. Todiere1, F. Bruni1, A.L. Pasqui1, M. Pastorelli1 , F. Ciani2,
A. Palazzuoli1 , A. Auteri1 , L. Puccetti1 . 1Dpt. Internal Medicine and
Immunology, University of Siena, Siena, Italy; 2Neurometabolic Unit, Meyer
Children Hospital, Florence, Italy

Objectives: Ox-LDL are involved in atherothrombosis via the LOX-1 receptor.
Allelic variants (LOX-1 3UTR/T) have been related with cardiovascular events
and anti-platelet activity induced by statins. This study was planned to detect
whether LOX-1 polymorphisms (SNPs) could affect statins effectiveness in
cardiovascular prevention.

Methods: The present was a retrospective study performed in 751 white
hypercholesterolemic subjects treated with increasing doses of atorvastatin
(n= 382, 247 male, 135 female) or simvastatin (n= 369, 244 male, 125 female)
up to four years, whose LDL target was 3.36 mmol/L. SNPs were evaluated
by allelic discrimination assays (PCR), lipid profile by enzymatic-colorimetric
methods and C-reactive protein (CRP) by nephelometric technique.

Results: Twenty-four non-ST elevation (NSTEMI) and twelve ST-elevation
myocardial infarction (STEMI) occurred without differences between treat-
ments (p= 0.175) and sex (p= 0.139). Each patient (12 reaching appropriate
LDL target and 24 with undesiderable LDL) had the 3UTR/T variant (adjusted
O.R. 4.63, 95% C.I. 3.46-6.70, p< 0.0001). Among patients not reaching LDL
target the C allele resulted protective (p< 0.00001). Also, similar changes of
CRP resulted in different event rate between T and C carriers (p< 0.001).

Conclusions: In the studied population LOX-1 genetic variants influence
cardiovascular risk reduction induced by statins also in LDL non-targeted
subjects. The partially independent LDL-lowering anti-atherothrombotic ac-
tions, previously described for both statins employed, influenced by LOX-1
modulation could have a specific role in what observed

We-W44:4 ARYLESTERASE ACTIVITY AND
HDL-CHOLESTEROL LEVELS ARE DEPENDENT ON
THE PON 55M AND PON 192R POLYMORPHISMS

M. Nus1, F. Frances2, J.M. Sánchez-Montero3 , D. Corella2,
F.J. Sánchez-Muniz1 . 1Department of Nutrition and Bromatology I
(Nutrition), Faculty of Pharmacy, Complutense University, Madrid, Spain;
2Department of Preventive Medicine, Faculty of Medicine, Valencia
University, Valencia, Spain; 3Department of Pharmaceutical and Organic
Chemistry, Faculty of Pharmacy, Complutense University, Madrid, Spain

Objective: To investigate whether HDL-cholesterol concentrations and
arylesterase activities show significant correlation in increased CHD-risk
individuals and to determine their association with polymorphisms PON 55M
and PON 192R.

Methods: 23 subjects strictly selected with at least three CHD-risk fac-
tors were studied. HDL-cholesterol was measured by enzymatic colorimetric
method (CHOD-PAP, Boehringer Mannheim). Arylesterase activity was de-
termined with Nus et al. method [Atherosclerosis, in press]. Genotypes were
detected by a multiplex PCR-based DNA assay.

Results: HDL-cholesterol concentrations were positively correlated with
arylesterase activities (r=0.53; p=0.011). PON 55M*PON 192R interaction
affected HDL-cholesterol concentration (p=0.019) and arylesterase activity
(p<0.1). The combination of both polymorphisms significantly influenced
arylesterase activity and HDL-cholesterol levels (p=0.023). Statistically sig-
nificant lower concentrations were found in subjects with the genotype
((MM+ML), QQ) when compared with the other three goups (LL, (RR+QR))
< (RR+QR)) < (LL, QQ); p<0.05).

Conclusions: HDL-cholesterol concentration levels were significantly
correlated with arylesterase activity. For the first time, is described that
HDL-cholesterol and arylesterase activity are dependent of both PON 55M
and 192R polymorphisms genotype in subjects with increased CHD-risk.
Funding: This study was supported by the, Project AGL 2001-2398-C03
Spanish Science and Education Ministry. We also thank the Universidad
Complutense de Madrid for the predoctoral fellowship to Meritxell Nus.

We-W44:5 A TWO STEP STRATEGY TO LOCALIZE GENE(S)
INFLUENCING LOW HIGH-DENSITY LIPOPROTEIN
CHOLESTEROL LEVEL ON CHROMOSOME
16Q23-24

J.L. Lee1, B. Aouizerat2 , J. Genest3, M.R. Taskinen4, P. Pajukanta1 . 1Dept
of Human Genetics, UCLA, Los Angeles, USA; 2School of Nursing, UCSF,
San Francisco, USA; 3Dept of Medicine, McGill University, Montreal,
Canada; 4Dept of Medicine, University of Helsinki, Helsinki, Finland

Objective: Low level of high density lipoprotein (HDL-C) is the most com-
mon lipoprotein abnormality predisposing to premature coronary heart disease
and a component trait of familial combined hyperlipidemia (FCHL). Linkage
to chromosome 16q23-24 for low HDL-C has been observed in several studies
and we aim to fine map the region and identify the gene(s) that contribute to
low HDL-C.

Method: We used a two-step strategy to investigate the 12.4-Mb region
of linkage. 1) 1348 tag SNPs selected from the HapMap project and 63
nonsynonymous SNPs were genotyped in Finnish FCHL and HDL-C families
and tested for association. 2) Significantly associated SNPs are tested in
independent study samples to exclude false positive results and confirm the
association.

Result: In our first step analysis, testing for family based association
given linkage revealed 4 SNPs within one gene with P values of 0.0008-0.01.
SNPs within 4 additional genes also provided significant association with P
values<0.01. We selected 30 SNPs comprised of all SNPs with association
P<0.01, and nonredundant SNPs within these genes with P<0.05 to test in in-
dependent Caucasian low HDL-C case-control samples and French Canadian
low HDL-C families to validate the associated gene. Exons of the gene with
the lowest P-values are being sequenced in probands to identify rare variants
directly associated with low HDL-C.

Conclusion: Association analysis of 16q23-24 identified 30 SNPs from
1411 SNPs with significant association that are currently under investigation
in independent case-control and low HDL-C families.
Funding: American Heart Association 0430180N, NIH HL70150

We-W44:6 DEVELOPMENT OF A MULTIPLEX ASSAY FOR
DIAGNOSIS OF FAMILIAL
HYPERCHOLESTEROLEMIA IN GREECE BY USE
OF NANOCHIP® MICROELECTRONIC ARRAY
TECHNOLOGY

E. Laios, E. Drogari. Laboratory For Metabolic Disease, Choremio Research
Institute, University of Athens, Aghia Sophia Children’s Hospital, Athens,
Greece

Objective: Mutations in the low density lipoprotein receptor (LDLR) gene
cause familial hypercholesterolemia (FH). Three mutations are responsible
for 50% of cases that present with the FH phenotype in Greece. We describe
a multiplex method for analysis of these single-nucleotide polymorphisms
(SNPs).

Methods: NanoChip uses electronic microarrays for SNP detection. We
determined LDLR genotypes for 3 SNPs by developing 3 separate monoplex
assays (1 SNP/site). Genotypes were compared to PCR-restriction fragment
length polymorphism (PCR-RFLP). We then developed a multiplex assay (3
SNPs/site) and compared to monoplex genotypes.

Results: RFLP identified 41 Greece II, 48 Genoa and 44 Afrikaner-2
heterozygotes, and 1 Greece II, 2 Genoa and 4 Afrikaner-2 homozygotes.
Also, 50 samples were genotyped as wild-type at the Greece II locus, 50 at
the Genoa, and 50 at the Afrikaner-2 locus. We then performed 92 Greece
II, 100 Genoa, and 98 Afrikaner-2 monoplex assays which were addressed to
duplicate sites. Of the 580 monoplex genotype calls, 579 agreed with RFLP.
One discrepancy was identified but the duplicate site gave the correct call.
Repetition resolved the discrepancy. We then developed a multiplex assay. Of
these 580 genotype calls, 574 agreed with the monoplex assay. Three sets of
duplicate pads were problematic, each in one of their sites. Repetition resolved
the discrepancy. Discussion. It is important that duplicate test sites are used
per patient.

Conclusions: We developed a novel multiplex NanoChip assay for detec-
tion of the 3 most frequent SNPs of the LDLR gene in Greece.
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We-W44:7 CXCL5 GENE POLYMORPHISM AND MAJOR
CARDIOVASCULAR EVENTS IN THE
INTERNATIONAL VERAPAMIL SR-TRANDOLAPRIL
STUDY (INVEST)

I. Zineh1, A.L. Beitelshees2 , T.Y. Langaee1, R.M. Cooper-Dehoff1 ,
C.J. Pepine1, J.A. Johnson1. 1University of Florida, Gainesville, USA;
2Washington University School of Medicine, St. Louis, USA

Objectives: We showed the CXCL5 -156G/C promoter polymorphism to have
functional consequences where the C allele may be detrimental in healthy
individuals. Since CXCL5 is a neutrophil activator, we investigated whether
this polymorphism is associated with adverse clinical events in INVEST.

Methods: INVEST was a 22,575-patient, international outcomes study
of two antihypertensive regimens among hypertensives with stable coronary
disease. Genetic samples from 271 cases (experiencing myocardial infarction
[MI], stroke, or death) and 813 age-, sex- and race-matched controls were
used to perform a nested case-control analysis. Logistic regression was used
with demographic, clinical, and genetic variables tested in the model.

Results: Mean age was 70±10 years. Blood pressure (BP) at study entry
was 148/84±19/11 mmHg. The study was comprised of 50% women, 60%
white, 27% Hispanic, and 13% black subjects. The -156C allele frequency
was 17% overall, and 11.5%, 18%, and 42.5%, among the above racial groups.
The odds ratio for adverse outcomes for -156C carriers versus G/G was 1.15
(95% CI 0.84-1.58). Higher body mass index and systolic BP, and previous
MI, heart failure, and diabetes were associated with worse clinical outcomes.

Conclusions: The CXCL5 polymorphism was not associated with clinical
outcomes in a population of hypertensives with stable CAD. Future study is
needed in various populations in which neutrophil activation might be a more
significant contributor to disease.
Funding: Supported by American Heart Association Florida/Puerto Rico
Affiliate, American College of Clinical Pharmacy, and Abbott Laboratories.

We-W45 EPIDEMIOLOGY OF CARDIOVASCULAR
DISEASE: PREVENTION

We-W45:1 THE VENTIMIGLIA DI SICILIA HEART PROJECT:
A PROSPECTIVE STUDY IN A MEDITERRANEAN
POPULATION

A. Notarbartolo. Dipartimento di Medicina Clinica e delle Patologie
Emergenti, Università degli Studi, Palermo, Italy

Objective: to investigate the prevalence of the major cardiovascular risk
factors and the incidence of fatal and non fatal cardiovascular events in a
population very homogeneous for ethnic background and nutritional habits,
identifiable with the “Mediterranean diet”.

Methods: 1351 subjects (622 males, 729 females) out of a total of 1796
were enrolled with a rate of participation of about 75%. Family and personal
history, medical examination, blood pressure, anthropometric measurements
and several biochemical and haematological variables were assessed. All the
ischemic cardiovascular and cerebrovascular events and mortality over a pe-
riod of 15 years were registered. Two years and six years after the beginning of
the survey a representative sample of the population was re-analyzed in order
to validate the consistency of population characteristics during the course of
the study.

Results: In comparison with the rest of Italy in this village a low mean
total and LDL – cholesterol (respectively 5 and 3.2 mmol/L) and a low rate of
early cardiovascular mortality of 0.6 deaths/year/1000 inhabitants in subjects
of age 20-65 years in the period 1988-2001 was found. However, there was a
high overall prevalence of overweight or obese subjects (respectively 45.0 and
27.7%), higher than those estimated in the Italian population. The prevalence
of the metabolic syndrome in the 20-69 age range was 22.1% (13.0% M, 29.6
F) with the highest levels in the 50-59, 60-69 years (respectively 29.2% and
37.2%). After 15 years of observation in the range of age between 35-75 years
the metabolic syndrome predicted independently CV events [RR = 2.0 (CI,
1.0-3.6)] together with age, [RR x 10 years = 2.1 (CI, 1.5-2.8)], hypertension
[RR = 1.9 (CI, 1.0-3.7)] and with blood cell count [RR for WBC > 95th
percentile = 2.7 (CI, 1.0-7.1)].

Conclusions: In conclusion, even in a rural population with a typical
Mediterranean diet and low cardiovascular risk profile, the presence of
physical inactivity in middle age and older persons, high rates of obesity
and metabolic syndrome can induce hypertension, diabetes, and the increase
of inflammatory and pro-thrombotic parameters and finally an increased
cardiovascular risk.

References
[1] Barbagallo CM, Cavera G, Sapienza M et al.: Prevalence of overweight

and obesity in a rural southern Italy population and relationships with
total and cardiovascular mortality: the Ventimiglia di Sicilia project. Int J
Obes 25, 185-190, 2001.

[2] Noto D, Barbagallo CM, Cavera G et al.: Leukocyte count, diabetes
mellitus and age are strong predictors of stroke in a rural population in
southern Italy: an 8-year follow-up. Atherosclerosis 157, 225-231, 2001.

[3] Noto D, Barbagallo CM, Cefalù AB et al.: Factor VII activity is an
independent predictor of cardiovascular mortality in elderly women of a
sicilian population: Results of an 11-year follow-up. Thromb Haemost 87,
206-10, 2002

Funding: A contribution from the Regional Health Agency and from the
Ventimiglia di Sicilia City Hall Administration.

We-W45:2 DIETARY COUNSELING FOR CORONARY
PREVENTION IN MEN WITH LONG STANDING
HYPERLIPIDEMIA

H. Arnesen. Department of Cardiology, Ullevål University Hospital, Oslo,
Norway

Objective: This presentation refers to the Diet and Omega-3 Intervention Trial
on atherosclerosis (DOIT) where the objectives were to evaluate the influence
of long term diet intervention and/or supplementation with very long chain
n-3 poly-unsaturated fatty acids (PUFA) on various markers of atherosclerosis
in patients with long standing hyperlipidemia. Clinical outcomes were also
recorded.

Methods: The study population consisted of 563 survivors from the Oslo
Diet and Antismoking Study which in 1972 recruited men 40-49 years old with
hypercholesterolemia for a 5 years study. The DOIT study was randomised
with a factorial design and two interventional principles: Dietary counseling
(or not) with focus on increased use of vegetable oils, soft margarines, veg-
etables, fruit and fish, and reduced use of meat and fat from animal sources;
And/or supplementation with 2.4 g/d of n-3 PUFA (Pikasol, Lube, Denmark)
or placebo (corn oil). The intervention lasted for 3 years.

As markers of atherosclerosis were chosen carotid artery intima media
thickness (IMT) and plaque score, finger photo-plethysmographic examination
of pulse wave propagation (PWP) time, and circulating levels of markers of
endothelial cell activation. The clinical outcomes were a composite of death
due to CHD, nonfatal MI, revascularisation procedures and cerebrovascular
events.

Results: At DOIT baseline the participants were 70 years old, 28% had
verified CVD, 15% were diabetics, 30% treated for hypertension, and 34%
were current smokers; 27% were on statins.

The serum fatty acid profile from baseline to follow-up after 36 months
showed satisfactory compliance with the intervention principles. Thus, in the
diet intervention groups a significant increase was noted in α-linolenic acid,
eicosapentaenoic acid (EPA), and the sum of n-3 fatty acids. In the n-3 PUFA
groups highly significant increases were noted in EPA, docosahexaenoic acid,
and the sum of n-3 fatty acids, and reductions in arachidonic acid and the sum
of n-6 fatty acids. In addition fasting serum triglycerides were significantly
reduced with both intervention principles.

The IMT values increased 0.068mm in the control group (no dietary inter-
vention, placebo capsules) as expected during the 3 years study. In the dietary
groups this increase was significantly less pronounced, in contrast to what was
noted in the n-3 PUFA groups. An increase in carotid artery plaque score was
significant in all treatment groups without between group differences.

PWP time decreased significantly in the control group reflecting reduced
arterial elasticity. This was less expressed in all treatment groups, and in the
n-3 PUFA group the PWP time increased significantly when compared to the
control group.

The levels of circulating markers of endothelial cell activation were influ-
enced as follows: Each intervention reduced significantly thrombomodulin and
ICAM-1 indicating decreased endothelial activation. In addition, an increase
in tPAag in the groups without dietary counseling, indicating progression of
atherosclerosis, was significantly counteracted by the dietary intervention.

Clinical outcomes were favourably influenced by the intervention princi-
ples. Thus, a significant ∼50% reduced mortality was observed in the n-3
PUFA groups as compared with placebo, and a numerical reduction (ns) in
composite end points were recorded after dietary counseling.

Conclusions: In the DOIT population of elderly men with long standing
hyperlipidemia it was possible to modify the dietary habits and serum fatty
acid profile by intervention with dietary counseling and/or n-3 PUFA sup-
plementation. Both intervention principles favourably influenced structural,
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functional and biochemical properties of atherosclerosis, but with slightly
different patterns:

Dietary intervention being more effective on the structural measures of
atherosclerosis, and n-3 PUFA supplementation with greatest effect on the
functional properties of the vasculature. Both principles seemed to influence
favourably the clinical outcomes after 3 years.
References
[1] Hjermann I. et al. Lancet 1981, 2, 1303.
[2] Hjerkinn EM et al. Am J Clin Nutr 2005, 81, 583.
[3] Hjerkinn EM et al. Eur J Cardiovasc Prev Rehab 2006. In press.

We-W45:3 MORTALITY AND RISK FACTORS IN THE
AUSTRALIAN ELDERLY: THE DUBBO STUDY

L.A. Simons1, J. Simons1, J. McCallum2, Y. Friedlander3 . 1St Vincent’s
Hospital, University of NSW, Sydney, Australia; 2Victoria University,
Melbourne, Australia; 3Hebrew University-Hadassah Hospital, Jerusalem,
Israel

Background: We have previously documented risk factors for all-causes
mortality in a cohort of elderly, community-dwelling Australian citizens (L.A.
Simons et al. Med J Aust 2005;182:219-222).

Objective: To evaluate the impact of individual risk factors on cause-
specific mortality.

Methods: This is a longitudinal examination of mortality in citizens aged
>60 years followed for 16 years since 1988. The cohort numbered 1233 men
and 1572 women, mean age ∼70 years.

Results: The respective mortality rates in men and women were 571/1000
and 434/1000. The major causes of death in men and women were coronary
heart disease (CHD) (31% and 35% of total mortality), cancer (21% and
16%), respiratory disease (11% and 11%), and stroke (9% and 10%). After
age-standardisation of death rates, the burden of excess mortality in men and
women with hypertension, diabetes type 2, the top quartile of total cholesterol,
or with heart disease at study entry was in CHD death. In those with impaired
peak expiratory flow, the major burden was in CHD and respiratory disease
death, while smokers showed excess deaths from cancer and respiratory
disease. Intake of alcohol was associated with reduced CHD and stroke
deaths.

Conclusion: The results suggest that there may be further community
benefit from better management of modifiable risk factors.
Funding: The Dubbo Study has received funding from the Australian Re-
search Council and the National Health & Medical Research Council of
Australia.

We-W45:4 INFLUENCE OF THE LOCATION AND THE EXTENT
OF ATHEROSCLEROTIC VASCULAR DISEASE ON
NEW CARDIOVASCULAR EVENTS IN PATIENTS
WITH TYPE 2 DIABETES

P.M. Gorter1,2, F.L.J. Visseren2, A. Algra1,3, Y. van der Graaf1. 1Julius
Center For Health Sciences and Primary Care, University Medical Center
Utrecht, Utrecht, the Netherlands; 2Department of Internal Medicine, Section
of Vascular Medicine, University Medical Center Utrecht, Utrecht, the
Netherlands; 3Department of Neurology, Rudolph Magnus Institute of
Neuroscience, University Medical Center Utrecht, Utrecht, the Netherlands

Objective: To estimate the influence of location and extent of vascular disease
on new cardiovascular events in type 2 diabetes patients.

Methods: As part of the SMART study (Second Manifestation of ARTerial
disease), we prospectively followed 669 type 2 diabetes patients, aged 18-80
years, with and without a history of vascular disease through 1996-2004. Dia-
betes patients with vascular disease (n=399) were classified according to type
of vascular location, and number (extent) of vascular locations. Kaplan-Meier
survival analysis and Cox proportional hazard models were used to study the
relation between location and extent of vascular disease and incidence of new
vascular events.

Results: During a mean follow-up of 3.1 years, 70 new first vascular
events occurred. The multivariate-adjusted hazard ratio (HR) in diabetes
patients with cerebrovascular disease was 3.0 (95% CI 1.3-7.1, in those with
coronary heart disease 3.3 (1.5-7.1) and 2.6 (1.1-6.1) for peripheral arterial
disease patients. Compared with diabetes patients without vascular disease,
multivariate-adjusted HR was 2.6 (1.2-5.6) in patients with one vascular
location and 4.8 (2.1- 11.0) in those with 2 or more locations. The 3-year
vascular risks were 4.0% (95% CI 1.2-6.8), 11.6% (7.4-15.7), and 26.7%
(16.8-36.7), respectively.

Conclusions: Type 2 diabetes patients with a previous vascular disease
have an increased risk of new vascular events, irrespective of location of
vascular disease. These data emphasize the necessity of early and aggressive
treatment of vascular risk factors to prevent the occurrence of first vascular
events in diabetes patients.

We-W45:5 HUMAN LIPOXYGENASE GENE VARIATION IN
SUBCLINICAL ATHEROSCLEROSIS: THE DIABETES
HEART STUDY

S.S. Rich1, K.P. Burdon1, C.D. Langefeld1, Y. Liu1, B.I. Freedman1,
J.J. Carr1, C.C. Hedrick2, D.W. Bowden1. 1Wake Forest University School of
Medicine, Winston-Salem, USA; 2University of Virginia, Charlottesville, USA

Objective: Genes in the lipoxygenase pathway are compelling candidates
for mediators of the atherosclerotic process. We hypothesized that polymor-
phisms in the ALOX12, ALOX15, ALOX5 and ALOX5AP are associated
with variation in subclinical measures of atherosclerosis in multiple vascular
beds.

Methods: Families with two or more siblings with type 2 diabetes and avail-
able non-diabetic siblings were studied as part of the Diabetes Heart Study.
A total of 1176 European- and African-American subjects (987 diabetics and
189 nondiabetics) were genotyped for SNPs in linkage disequilibrium blocks
of ALOX12, ALOX15, ALOX5 and ALOX5AP. Subclinical atherosclerosis
phenotypes (carotid intima-media thickness (IMT), coronary (CorCP), carotid
(CarCP) and aortic (AorCP) calcified plaque) were measured. Association
analyses were performed using the QPDT approach.

Results: SNPs in ALOX5 are associated with variation in CorCP, AorCP
and IMT. SNPs in ALOX5AP are associated with variation in CarCP. SNPs
in ALOX15 are associated with variation in AorCP. SNPs in ALOX12 do
not appear to be associated with variation in these phenotypes of subclinical
atherosclerosis.

Conclusions: Variation in CorCP, CarCP, AorCP and IMT appear to be
differentially influenced by variants in genes of the lipoxygenase pathway.
ALOX5, ALOX5AP and ALOX15 are genetically associated with markers
of subclinical atherosclerosis in families with type 2 diabetes. These results
suggest that the lipoxygenase pathway genes may have pleiotropic effects on
multiple components that determine risk of cardiovascular disease.

We-W45:6 APOLIPOPROTEIN AV, TRIGLYCERIDES AND RISK
OF FUTURE CORONARY ARTERY DISEASE IN
APPARENTLY HEALTHY MEN AND WOMEN; THE
EPIC-NORFOLK POPULATION STUDY

S.F.C. Vaessen1, F.G. Schaap4, J.A. Kuivenhoven1 , A.K. Groen4,
B.A. Hutten2, S.M. Boekholdt3 , M.S. Sandhu5, S.E. Humphries6,
P.J. Talmud6, K.T. Khaw5. 1Department of Vascular Medicine, Academic
Medical Center, University of Amsterdam, Amsterdam, the Netherlands;
2Department of Clinical Epidemiology and Biostatistics, Academic Medical
Center, University of Amsterdam, Amsterdam, the Netherlands; 3Department
of Cardiology, Academic Medical Center, University of Amsterdam,
Amsterdam, the Netherlands; 4The Liver Center, Academic Medical Center,
University of Amsterdam, Amsterdam, the Netherlands; 5Institute of Public
Health and Primary Care, Cambridge, United Kingdom; 6Department of
Medicine, Rayne Institute, University College Medical School, London,
United Kingdom

Objective: Apolipoprotein (apo) AV has been shown to play a role in triglyc-
eride (TG) metabolism. Mice overexpressing apoAV have e.g. decreased TG
levels while APOAV KO mice are hypertriglyceridemic. Moreover, apoAV
single nucleotide polymorphisms (SNPs) are associated with TG levels in
humans. Since TG levels are inversely associated with the risk of coronary
artery diseases (CAD), we studied the relationships between apoAV, TG and
risk of future CAD.

Methods: We addressed this question by assessing both serum apoAV lev-
els and APOA5 genotype (c.56C>G and min1131T>C SNPs) in participants
of the prospective EPIC-Norfolk population study, i.e. 1034 individuals who
developed CAD and 2031 matched controls.

Results: ApoAV levels were not associated with future CAD (p=0.4 and
p=0.5, univariate and multivariate, respectively). Unexpectedly, there was a
significant positive correlation between serum apoAV and TG, both for men
and women (r=0.36 and 0.28, respectively, p<0.001 each). The frequency of
the c.56C>G polymorphism did not differ between cases and controls despite
a significant positive association of the c.56G allele with apoAV and TG
levels. For min1131T>C, the C allele was significantly associated with lower
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apoAV but higher TG levels and was significantly overrepresented in cases
compared to controls (p=0.047). The association of min1131T>C with CAD
risk was, however, independent of apoAV levels.

Conclusions: In apparently healthy men and women, apoAV levels are in
contrast to expectation positively correlated with TG levels and not associated
with risk of future CAD. This was confirmed by our genotype analyses.

We-W45:7 GENE POLYMORPHISMS IN PLATELET
RECEPTORS, FIBRINOLYTIC SYSTEM AND
COAGULATION FACTORS OF THE MYOCARDIAL
RISK INFARCTION IN YOUNG SARDINIAN

R. Rossi1, L. Musino1, A. Partenza2, G. Mureddu2, I. Maoddi2, C. Carru1,
G. Baggio3, L. Deiana1. 1Dept. of Biomedical Sciences, Sassari, Italy;
2Azienda Asl N 3, Nuoro, Italy; 3University Hospital, Padova, Italy

Although the role of environmental factors in the development of acute
myocardial infarction (AMI) has been clearly established, the role of genetic
factors is still undefined. The aim of this study was to investigate the asso-
ciation between various gene polymorphisms in the haemostatic system and
the myocardial infarction risk in a population of Sardinian young adults with
AMI. The study case-control involved 71 patients survived at myocardial
infarction with a mean age of 47,2 years and 150 healthy subjects. They were
recruited among Sardinia population in a very restricted genetic area. No
differences in the allele or genotype frequencies were observed between the
two study groups for the following polymorphisms: G455A of the fibrinogen
gene, G20210A of the prothrombin gene, G1691A of the factor V gene,
G10976A and G73A of the factor VII gene, A1051G and G1185A of the
vWF gene, G33A of the TM gene, 4G/5G of the PAI-1 gene, C4826A of the
TPO gene, PLA and HPA-2 polymorphisms. Indeed, differences statistically
significant were detected for A5709G in the TPO gene (P= 0,041), and I/D
dimorphism in the eNOS gene (P= 0,016). We therefore conclude that among
all the investigated polymorphisms only the 5709G and eNOS4a alleles seem
to confer protection against myocardial infarction in young age.
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We-S12 PHYTOSTEROL-BASED FUNCTIONAL FOODS:
NEW TOOLS IN CARDIOVASCULAR PREVENTION

We-S12:1 PHYTOSTEROLS: PHYSIOLOGY AND MECHANISM
OF ACTION

P.J. Jones. Richardson Centre for Functional Foods and Nutraceuticals,
University of Manitoba, Winnipeg, Manitoba, R3T 6C5

Plant sterols vary only slightly from cholesterol, however, substantial differ-
ences exist in their metabolic disposal relative to that of cholesterol. Plant
sterol mixtures of sitosterol and campesterol have been utilized as cholesterol-
lowering agents either in free form, or esterified to fatty acids, which improves
solubility. Consumption of 1-3 g/d of plant sterols, either as free or ester
forms, when consumed for 3-4 wks, decreases LDL cholesterol levels 10-
15% in normocholesterolemic and moderately hypercholesterolemic individ-
uals. Typically, HDL-cholesterol and triglyceride levels are not affected by
consumption of plant sterols. Phytosterols and their derivatives are believed
to influence circulating cholesterol levels by reducing cholesterol absorption
and hepatic elimination. Mechanisms include interference with micellar trans-
port of cholesterol into the enterocyte as well as altering the expression of
cellular transporter proteins including NPC1-L1 and ABCG5/G8 which pump
cholesterol across cellular membranes in enterocytes and hepatocytes. Used
together with other dietary lipid-lowering strategies, particularly those which
result in suppression of in vivo cholesterogenesis, plant sterol consumption
within functional foods has been shown to reduce LDL-cholesterol levels
by up to 25%. Emerging and future issues surrounding use of plant sterols
include assessment of adequacy of fat soluble vitamin status, as well as why
individuals with heart disease possess higher circulating plant sterol levels
than individuals without heart disease. However, the safety of consumption
of these materials is reflected in the fact that several global jurisdictions
have permitted sale of these materials in functional foods, often supported
by health claims. Also, reasons for the extreme heterogeneity of response of
lipids to dietary plant sterol intervention still require elucidation; preliminary
data suggest that polymorphisms related to NPC1-L1 and ABCG5/G8 genes
may explain at least part of this heterogeneity of response. In summary,
sterols and their derivatives exist as attractive natural functional food ingre-
dients for effective management of hypercholesterolemia and heart disease
risk.

We-S12:2 PHYTOSTEROLS AND CHOLESTEROL-LOWERING
EFFICACY IN DIFFERENT FOOD FORMATS

E.A. Trautwein. Unilever Food and Health Research Institute, Unilever
Research & Development, Vlaardingen, The Netherlands

The cholesterol-lowering properties of phytosterols (encompassing plant
sterols and stanols) have long been recognised. A vast number of human
studies have shown that phytosterols effectively lower serum total and LDL-
cholesterol concentrations without affecting HDL-cholesterol. Data from a
recent meta-analysis of 41 trials concluded that the cholesterol-lowering effect
of phytosterols appears to plateau at intakes around 2 to 2.5 g/d and there
is little additional benefit at intakes higher than 3 g/d (Katan et al, 2003).
Therefore, it can be concluded that 2 g/d is an optimum daily intake of
phytosterols resulting in on average a 10% reduction in LDL-cholesterol.
The effect of phytosterols on lowering total and LDL-cholesterol concen-
trations is established within a few weeks and is maintained over longer
periods. Long-term efficacy studies lasting up to one year demonstrated that
the cholesterol-lowering effect is sustained when phytosterol-enriched foods
are regularly consumed. The cholesterol-lowering effect of plant sterols is
additive to that of a lipid-lowering diet and is effective on top of treatment
with lipid-lowering drugs like statins and fibrates. Phytosterol-enriched foods
play an important role in the dietary management of serum cholesterol con-
centrations and are well accepted as an additional option for dietary treatment
of moderately elevated total and LDL-cholesterol concentrations.

Initially phytosterol, mainly in the form of plant sterol esters were incor-
porated into fat-based foods, e.g. margarine, spreads or salad dressings due
to increased solubility. Nowadays alternative phytosterol-enriched foods, such

as dairy-type foods like milk, yoghurt or yoghurt drinks as well as beverages
like orange juice are commercially available and offer a wider range of food
choices which fit within current dietary recommendations for the prevention
of coronary heart disease.

A number of human studies have shown that regular consumption of
these phytosterol-enriched low-fat or non-fat food formats significantly lower
total and LDL-cholesterol, demonstrating their efficacy in these food formats.
With daily intakes of 0.9 to 3.6 g/d of phytosterols in the form of enriched
low-fat milk or yoghurt reductions in LDL-C of 5-16% have been achieved
demonstrating equal efficacy in lowering cholesterol as compared to enriched
fat-based foods. The cholesterol-lowering efficacy of phytosterols when added
to other food formats like grain-based or meat-based foods and even chocolate
has also been established in human studies. However, a few studies have sug-
gested that the cholesterol-lowering effect of phytosterols may be weakened
when provided as low-fat or non-fat foods and beverages. This may imply that
optimal cholesterol lowering efficacy is not always achieved with such food
formats. It was also shown recently that a phytosterol-enriched single-dose
yoghurt drink (mini drink) significantly lowered total and LDL-cholesterol
concentrations. Nevertheless, the cholesterol reduction was larger when the
yoghurt drink was taken with a meal as compared to consumption without
a meal on an empty stomach. This emphasises the importance of intake
occasion, e.g. a fed stage for an optimal cholesterol-lowering effect.

In conclusion, the cholesterol-lowering effect of phytosterols does not de-
pend on a particular food matrix or the fat content of the food. Intake frequency,
e.g. one vs. multiple doses over a day does not affect the cholesterol-lowering
efficacy, while intake timing and occasion, e.g. consumption as part of a
meal vs. without a meal as a stand-alone intake is important to achieve
optimal cholesterol-lowering efficacy. Regular consumption of a variety of
phytosterol-enriched foods improves serum cholesterol concentrations and
hence offers benefits for CHD risk reduction.
References
[1] Katan MB, Grundy SM, Jones P, La, M, Miettinen T, Paoletti R et al.

Efficacy and safety of plant stanols and sterols in the management of
blood cholesterol levels. Mayo Clin Proc 2003; 78: 965-78.

Funding: Elke A. Trautwein is employed by Unilever R&D Netherlands.

We-S12:3 PHYTOSTEROL INTAKE AND DIETARY
RECOMMENDATIONS

L. Ose. Lipid Clinic, Medical Department, Rikshospitalet-Radiumhospitalet
HF, 0027 Oslo, Norway

In free-living populations a high intake of plant sterols has been shown to
be inversely associated with lower concentrations of total and low-density
lipoprotein (LDL) cholesterol. The plant sterol content of foods may partly
explain diet-related effects on serum cholesterol concentrations. Plant sterols
are generally consumed in an amount of 200-400 mg/day in Western diets, but
diets based on a high intake of vegetable fats, whole grains, fruits and vegeta-
bles have higher plant sterol content. The effect of 1 gram of processed plant
sterol esters has been shown to reduce serum cholesterol by approximately
7% according to the most recent meta-analysis.

Several recommendation of daily plant sterol intake has been published
from various organisations over the last years. In the NCEP guidelines
published in 2001 additional therapeutic options for enhancing the LDL
lowering was intake of 2 g/day of plant sterols/stanols. In the International
Atherosclerotic Society guidelines it was stated that that consideration of
adding plant/sterol to modify elevated LDL-cholesterol. In the Australian
guidelines for Lipid managements in 2001 a daily intake of 2-3 g of plant
sterols is recommended. Also the Finish Medical Society stated in 2004 that
products with plant sterols a plant stanols should be used. The amount was not
further specified, but in the Finnish nutritionist association hand book the use
of 25 g/day of sitostanol- and sitosterol margarine is recommended.

Recently several placebo-controlled studies in children with familial hy-
percholesterolemia (FH) and adults with elevated LDL cholesterol have been
published but more studies with clinical cardiovascular endpoints are needed.
References
[1] Andersen SW et al. Intake of dietary plant sterols is inversely related to

serum cholesterol concentration in men and woman in the EPIC Norfolk
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population: a cross-sectional study. European Journal of Clinical Nutrition
2004; 58:1378-86

[2] Katan MB et al. Efficacy and safety of plant stanols and sterols in
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We-S12:4 PLANT STEROL INTAKE TO REDUCE RISK FOR
CORONARY HEART DISEASE

E. Windler. University Hospital Hamburg-Eppendorf, Germany

Changes of diet and lifestyle habits are a potent means to reduce morbidity
and mortality of various chronic diseases including coronary heart disease.
The power of nutrition is explained by its impact on multiple risk factors
and effects that to go even beyond the known risk factors. Few factors are
identified that modify the risk for cardiovascular disease, though. The most
powerful to modulate the plasma cholesterol concentration are dietary fatty
acids and cholesterol. This knowledge has been used for dietary advice as
well as for the preparation of foods. Dietary margarines contain mono- und
polyunsaturated fatty acids and are deprived of hydrogenated, saturated and
trans-polyunsaturated fatty acids and are free of cholesterol.

An additional modification is the enrichment with natural phytosterols the
absorption of which is minute. The background is the competition with choles-
terol in the intestine that results in a greatly reduced absorption of cholesterol
and consecutively lower plasma concentrations of LDL-cholesterol. Small
amounts like 1 to 3 grams of phytosterols per day may lower LDL-cholesterol
by 12 to 15%. This average reduction is equivalent to 10 to 20 mg/dl. However,
the response varies greatly depending on the rate of intestinal absorption of
cholesterol which is quite different among individuals. Thus, the optimal use of
the available dietary foodstuffs requires to determine the plasma concentration
of the LDL-cholesterol and to ascertain the success of the cholesterol reduction.

This approach differs from the usage of traditional dietary products, and
characterizes phytosterol-enriched margarines as functional foods with a spe-
cific health claim. Principally a reduction of the LDL-cholesterol by each
10% promises to avoid 10 or more percent of cardiovascular events in a given
time. Thus, in responders to this dietary approach a reduction by 20 or more
percent can realistically be expected. However, lately it has been suspected that
phytosterols in the high normal range may promote arteriosclerotic vascular
disease by itself.

This hypothesis is based on observations in subjects with phytosterolemia,
which is characterized by a mutation in the G5/G8-transporter. The plasma
concentrations of phytosterols may reach 60-80 mg/dl, thus the low range
of LDL-cholesterol. The evidence for an atherogenic effect is limited, since
not only the plasma concentrations of sito- and campesterol, but also those
of LDL-cholesterol may be raised, and the clinical manifestation in the
few known subjects is variable. Observational studies in normal subjects
are inconsistent. Some studies showed an association of plasma phytosterol
concentrations and cardiovascular risk, while others did not. Data pointed
to elevated phytosterols to be a marker of increased sterol absorption In
populations at high risk for cardiovascular disease like diabetics and patients
with metabolic syndrome lower than average phytosterol concentrations were
found, which was interpreted to reflect lipoprotein abnormalities.

In the CORA-study (Coronary Risk Factors for Atherosclerosis) higher
phytosterol concentrations even indicated protection from coronary artery
disease. In this case-control study healthy women have significantly higher
plasma concentrations of all major species of phytosterols than women with
incident coronary artery disease. In a multivariate analysis including the
major clinical risk factors each 1 mg/l of plasma phytosterols indicates an
independent protective effect for coronary heart disease of -13%. However,
the ratio of plasma phytosterols to LDL- and HDL-cholesterol was similar in
cases and controls. Thus, it is concluded that much of the reported differences
in plasma phytosterols reflect the concentrations of the phytosterol carrying
lipoproteins. Increased phytosterols in the presence of high HDL indicate
protection, and vice versa for elevated LDL.

Indeed, dietary intake of phytosterol esters may double the plasma concen-
trations of phytosterols in normal subjects. However, the physiological plasma
concentrations of phytosterols make up less than 1% of plasma sterols and
range about 0.5 mg/dl, so that the absolute increase does not exceed 1 mg/dl,
even with high dosages of dietary phytosterols. This should be more than
outweighed by the 10- to 20-fold higher decrease of the LDL-cholesterol.
Thus, according to current evidence phytosterol-enriched foods may serve as
a powerful adjunct within a healthy diet.

References
[1] Zyriax BC, Boeing H, Windler E. Nutrition is a powerful independent

risk factor for coronary heart disease in women -The CORA study: a
population-based case-control study. Eur J Clin Nutr. 2005;59:1201-7

[2] Cleghorn CL, Skeaff CM, Mann J, Chisholm A. Plant sterol-enriched
spread enhances the cholesterol-lowering potential of a fat-reduced diet.
European Journal of Clinical Nutrition 2003; 57: 170-176

[3] Kritchevsky D, Chen SC. Phytosterols – health benefits and potential
concerns – a review. Nutr Res 2005; 25: 413-428
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We-S13 INHIBITION OF SQUALENE SYNTHASE

We-S13:1 INHIBITION OF CHOLESTEROL BIOSYNTHESIS
BEYOND HMG-CoA REDUCTASE: PERSPECTIVE
AND ADVANTAGES

A. Corsini. Department of Pharmacological Sciences, University of Milan,
Milan, Italy

The clinical benefits of statin therapy has clearly established inhibition of
de novo hepatic cholesterol biosynthesis as an effective target to lower
LDL cholesterol, the major risk factor for atherosclerosis and coronary heart
disease. Statins are HMG-CoA reductase inhibitors and, because this is the
primary rate-limiting enzyme in the pathway, they are effective inhibitors of
hepatic cholesterol biosynthesis. The statin-induced decrease in intra-hepatic
cholesterol concentration is associated with the up-regulation of hepatic re-
ceptors for LDL which increase the fractional catabolic rate of LDL thus
lowering plasma LDL cholesterol. However, statins through the inhibition of
HMG-CoA reductase suppress the production of mevalonate, an intermediate
in cholesterol biosynthesis, which is also the precursor of non-sterol isoprenoid
groups that are incorporated in more than a dozen classes of end-products
including dolichols required for glycoproteins synthesis, ubiquinone involved
in electron transport and prenylated proteins which are vital for diverse
cellular functions. The primary effect of statins (i.e. inhibition of HMG-CoA
reductase), therefore, may result in the so-called pleiotropic effect of statins
[1] but it could be also responsible for the side effects associated with statin
therapy such as myopathy and hepatotoxicity [2]. It appears evident that
other targets of the hepatic cholesterol synthesis beyond HMG-CoA reductase
and farnesyl-PP could represent a selective approach for a more specific
pharmacological intervention. Among them, the enzymes squalene synthase,
squalene epoxidase and oxidosqualene cyclase were identified as potential
targets. Squalene synthase is the first committed step of the final branch
point of the cholesterol biosynthetic pathway which converts farnesyl-PP to
squalene. Inhibition at this level might avoid effects associated with decreased
formation of isoprenoids and other intermediated or metabolites beyond
HMG-CoA reductase and these agents are expected to have hypolipidemic
effects although the lipid-lowering properties of squalene synthase inhibitors
remain to be thoroughly elucidated. Several classes of inhibitors of squalene
synthase heve been reported and they are under development. Also, depending
on their structure, they may exhibit a range of anti-atheerosclerotic properties
independent of their cholesterol-lowering effect. It will be interesting to see
whether squalene synthase inhibitors have a greater effect compared to statins
and the extent to which their roles might be complementary. The latter point it
is particularly important because the combination of lipid lowering agents with
different mechanism of action [3,4] could allow to achieve the recommended
LDL goal with lower doses of both compounds and avoid potential side
effects associated with high doses of statins and overcome their disappointing
dose response. Pharmacokinetics, pharmacodynamics and toxicological stud-
ies will be required to determine the efficacy of squalene synthase inhibitors
as a possible additive agents for statin therapy or advantages over statins as a
monotherapy.
References
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We-S13:2 A NOVEL SQUALENE SYNTHASE INHIBITOR: LIPID
LOWERING PROPERTIES IN ANIMAL MODELS

T. Nishimoto, Y. Amano, R. Tozawa. Pharmacology Research Laboratories I,
Takeda Pharmaceutical Company, Ltd., Osaka Japan

Objective: The objective of this study is to examine the lipid-lowering prop-
erties of TAK-475 [1], a novel squalene synthase inhibitor, in several animal
models.

Methods: Drugs (TAK-475 or atorvastatin) were orally administered to
animals. Hepatic TG production was measured in Wistar fatty rats injected
with Triton WR1339. LDL clearance rate was measured in guinea pigs injected
with DiI-LDL. HDL-C levels were enzymatically measured in marmosets.
CoQ10 levels in plasma and liver were measured in guinea pigs using liquid
chromatography linked to tandem mass spectrometry.

Results: In hypertriglyceridemic Wistar fatty rats, TAK-475 (60 mg/kg, 15
days) lowered plasma TG levels by 61%, with a suppression of the hepatic
TG secretion rate. In guinea pigs, TAK-475 (30 mg/kg, 14 days) lowered
plasma cholesterol levels by 27% with an enhancement in the LDL clearance
rate. In marmosets, atorvastatin (30 mg/kg, 4 days) lowered non-HDL-C,
TG, and HDL-C levels by 50%, 46% and 33%, respectively. TAK-475 (30
mg/kg, 4 days) lowered both plasma non-HDL-C and TG levels by 23%
and 41%, respectively. TAK-475 (100 mg/kg, 4 days) lowered them by 43%
and 33%, respectively. Interestingly, even at 100 mg/kg, TAK-475 treatment
did not lower HDL-C levels in this model. We also examined the effects of
co-administration of TAK-475 and atorvastatin in guinea pigs for 14 days.
TAK-475 (30 mg/kg) or atorvastatin (30 mg/kg) monotherapy decreased
plasma cholesterol levels by 25% or 39%, respectively; co-administration of
TAK-475 (30 mg/kg) with atorvastatin (30 mg/kg) decreased plasma choles-
terol levels by 47%. Atorvastatin (30 mg/kg) decreased hepatic CoQ10, but
did not affect the plasma CoQ10:total cholesterol ratio, whereas TAK-475 (30
mg/kg) increased both of these parameters.

Conclusion: TAK-475 has hypolipidemic effects in several animals due
to the enhanced clearance of the LDL receptor pathway and the suppression
of hepatic triglyceride secretion. Compared with atorvastatin, TAK-475 has a
superior effect on plasma HDL levels in marmosets, and increases plasma and
hepatic CoQ10 levels in guinea pigs.
References
[1] Miki T et al. J Med Chem 45: 4571-80 (2002).

We-S13:3 STABILIZATION OF CORONARY
ATHEROSCLEROSIS BY A SQUALENE SYNTHASE
INHIBITOR

M. Shiomi1, S. Yamada1, Y. Amano2, T. Nishimoto2, T. Ito1. 1Institute for
Experimental Animals, Kobe University School of Medicine, Kobe, Japan;
2Pharmacology Research Laboratories I, Takeda Pharmaceutical Company
Limited, Osaka, Japan

Objective: Statins decrease intermediates of the mevalonate pathway, which
probably relates to their antiatherosclerotic effects. Another class of inhibitors
of cholesterol biosynthesis are squalene synthase inhibitors (SSIs), which
theoretically increase intermediates of the mevalonate pathway. To exam-
ine whether an SSI can suppress coronary atherosclerosis, we administered
TAK-475 [1], a novel SSI, to WHHLMI rabbits.

Methods: Young WHHLMI rabbits were divided into 3 treatment groups:
oral TAK-475 (100 or 200 mg/kg) or placebo administered for 32 weeks.
Serum lipid levels were monitored every 4 weeks. Coenzyme Q10 levels in
plasma, liver, and soleus muscle were measured. Coronary atherosclerosis
was evaluated as cross-sectional vascular narrowing; coronary artery sec-
tions were stained immunohistochemically or histopathologically, and lesional
components measured by computer-assisted image analysis.

Results: TAK-475 decreased plasma cholesterol by 17.8-30.3%, and
triglyceride levels by 28.0-36.8% at 100 and 200 mg/kg, respectively. In the
coronary artery plaques of animals treated with TAK-475, macrophages and
extracellular lipid deposits decreased and collagen fibers increased. There
were no differences in smooth muscle cells among treatment groups. Areas
positive for matrix metalloproteinase-1, plasminogen activator inhibitor-1, and
oxidized LDL decreased in the coronary plaques of TAK-475-treated animals.
Thus, TAK-475 treatment also appeared to suppress destabilization of coro-
nary artery plaques. In addition, TAK-475 increased anti-oxidative coenzyme
Q10 levels in plasma and peripheral tissues, but did not affect proliferation or
apoptosis of arterial cells.

Conclusions: Inhibition of squalene synthase by TAK-475 was effective
in delaying progression of atherosclerosis and suppressing destabilization of
coronary plaques in this animal model.

References
[1] Miki T, et al. J Med Chem 2002; 45: 4571-4580.
Funding: This study was supported by Takeda Pharmaceutical Company
Limited, Osaka, Japan.
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We-S14:1 IDENTIFYING INDIVIDUALS AT HIGH RISK OF
CARDIOVASCULAR DISEASE: IS THERE A ROLE
FOR THE METABOLIC SYNDROME?

M. Stern. Dept. of Medicine, University of Texas Health Science Center, San
Antonio, TX, USA

Objective: To determine whether the metabolic syndrome contributes useful
additional information to the identification of individuals at high risk of
cardiovascular disease (CVD) beyond that provided by the Framingham Risk
Score.

Methods: The incidence of CVD was determined in 2570 randomly ascer-
tained Mexican American and non-Hispanic white men and women residing in
San Antonio, TX who were free of CVD at baseline and who were followed for
7-8 years. Conventional CVD risk factors were measured at baseline at which
time an oral glucose tolerance test (OGTT) was also performed. Individuals
were considered to have diabetes if they met the WHO criteria on their OGTT
or if, failing that, they gave a history of current treatment with anti-diabetic
medication. The metabolic syndrome was defined according to the National
Cholesterol Education Program Adult Treatment Panel III (NCEP-ATP III)
criteria. The Framingham Risk Score was calculated according to Wilson et al
(1). Incident CVD was defined as a self report of physician diagnosed heart
attack, revascularization procedure or stroke, or CVD death (ICDA codes
390-459). The performance of the Framingham Risk Score and the metabolic
syndrome as predictors of CVD was evaluated by comparing their areas under
Receiver Operating Characteristic curves (aROCs).

Results: The Framingham Risk Score had a significantly higher aROC
than the metabolic syndrome for predicting incident CVD (2). At any given
sensitivity it had a lower false positive rate and at any given false positive
rate it had a higher sensitivity. We explored various combined strategies in
which high risk individuals were identified using different thresholds on the
Framingham Risk Score to which were added individuals who fell below
the Framingham threshold, but who met criteria for the metabolic syndrome.
In every case superior predicting could be achieved by simply relaxing the
Framingham threshold such that a target population equal in size to the
previously defined, combined population was generated. The sensitivity was
always higher and the false positive rate was always lower using the Fram-
ingham Risk Score with the relaxed threshold by itself compared with using
the combined Framingham Score with the more stringent threshold plus the
metabolic syndrome.

Conclusions: We were unable to define a CVD predicting strategy that
incorporated the metabolic syndrome that was superior to using the Framing-
ham Risk Score alone. We conclude that the metabolic syndrome has no role
in predicting CVD.
References
[1] Wilson PWF, D’Agostino RB, Levy D, Belanger AM, Silberhatz H, Kan-

nel WB. Prediction of coronary heart disease using risk factor categories.
Circulation 97:1837-47, 1998.
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Funding: This work was supported by grants R01-HL24799 and R01-
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We-S14:2 SCIENTIFIC RATIONALE FOR THE 2005 AHA/NHLBI
UPDATE OF THE NCEP-ATPIII METABOLIC
SYNDROME

S.M. Grundy. University of Texas Southwestern Med Ctr. Dallas, Texas USA

The metabolic syndrome is a constellation of risk factors that are associated
with increased risk for atherosclerotic cardiovascular disease (ASCVD), type

2 diabetes, and their complications. These include atherogenic dyslipidemia,
elevated blood pressure, elevated glucose, a prothrombotic state, and a proin-
flammatory state. The metabolic syndrome has a multifactorial causation.
The predominant underlying risk factors are obesity (especially abdominal
obesity) and insulin resistance. These often occur together, and their relative
contributions to the syndrome have not been fully defined. Nonetheless,
there is a general agreement that the increasing prevalence of obesity is
mainly responsible for the increasing occurrence of the syndrome. Other
factors that can exacerbate the metabolic syndrome are physical inactivity,
advancing age, endocrine dysfunction, and genetic susceptibility. In 2001, the
National Cholesterol Education Program Adult Treatment Panel III (ATP III)
proposed that the metabolic syndrome be introduced into clinical practice as
a risk companion to elevated LDL cholesterol (LDL-C). The concept of the
syndrome presented in ATP III was based on over two decades of research
on the clustering of metabolic risk factors. The syndrome was viewed as a
clinical condition that is largely elicited by obesity and as one that deserves
clinical intervention in practice. The rising prevalence of obesity in the United
States was a major stimulus for including the metabolic syndrome as a
component of the cholesterol guidelines. For routine practice, simple clinical
criteria were proposed for a clinical diagnosis of the syndrome. Diagnosis
was based on the identification of at least 3 of 5 risk factors: increased waist
circumference (abdominal obesity), increased serum triglyceride, reduced
HDL cholesterol (HDL-C), elevated blood pressure, and elevated glucose.
In 2005, the AHA/NHLBI updated of ATP III metabolic syndrome report.
Updated criteria represent only minor modifications of the original ATP III
report. Waist circumference thresholds are the same except that it is noted
that lower thresholds are appropriate for persons who have clinical evidence
of insulin resistance or who are members of ethnic groups in which the
prevalence of insulin resistance is high. No changes were made in cutpoints
for triglycerides or HDL-C; but when individuals are on lipid-lowering drugs
for these risk factors they can be considered to have these risk factors. An
elevated blood pressure is defined as a systolic blood pressure ≥ 130 mmHg
or diastolic blood pressure ≥ 85 mmHg or on drug treatment for hypertension.
The threshold for increased fasting glucose was reduced from 110 mg/dL to
100 mg/dL in accord with the recent change in the ADA definition of impaired
fasting glucose. The ATP III update placed primary emphasis on lifestyle
therapies for clinical management of metabolic syndrome. These include
weight reduction, increased physical activity, and an anti-atherogenic diet.
Drug therapies for categorical risk factors depend on established guidelines
from the AHA, NHLBI, and ADA for treatment of obesity, physical inactivity,
lipid disorders, hypertension, a prothrombotic state, diabetes. The metabolic
syndrome is not a risk assessment tool for determining absolute risk to guide
clinical management of individual risk factors with drug therapies. Established
risk-assessment algorithms should be utilized for this purpose But recognition
of the syndrome in clinical practice is encouraged for the identification of
a multiple-risk-factor condition and to promote lifestyle therapies that will
reduce all of the metabolic risk factors simultaneously. Appropriate man-
agement of the metabolic syndrome offers an opportunity to reduce risk for
both ASCVD and type 2 diabetes beyond what can be achieved by therapies
directed towards single risk factors.

We-S14:3 FROM CVD RISK TO CARDIOMETABOLIC RISK

J.P. Després. Laval Hospital Research Center, Québec Heart Institute,
Québec, Canada

The association between well-known traditional risk factors such as hyperten-
sion, elevated cholesterol concentrations, smoking, diabetes and cardiovascular
disease (CVD) is well established. However, although remarkable progress has
been made in the management of these classical CVD risk factors, the growing
prevalence of obesity, of the metabolic syndrome and of type 2 diabetes
has reached such epidemic proportions that CVD remains a major cause of
morbidity and mortality worldwide. For instance, as obesity is becoming more
prevalent, patients are characterized by additional abnormalities increasing
their CVD risk. However, despite the well documented health hazards of
obesity, physicians have been perplexed by the absence of complications in
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some very obese patients who may have a fairly normal metabolic risk factor
profile despite their significant obesity. On the other hand, some moderately
overweight individuals are characterized by a whole cluster of atherogenic
and diabetogenic metabolic abnormalities. Therefore, measuring weight and
calculating the body mass index (BMI) is relevant only as an initial approach
to classify patients since the BMI provides little information about the regional
localization of body fat. In this regard, several studies conducted over the last
two decades have confirmed the notion that a high proportion of abdominal fat,
especially intra-abdominal fat, is associated with a cluster of new emerging
metabolic risk factors/markers that may contribute to increase the risk for
type 2 diabetes, CVD, and related mortality beyond body weight. The recent
recognition of the high-risk abdominal obesity phenotype (especially when ac-
companied by excess intra-abdominal adiposity) by the scientific and medical
community as the most prevalent form of the clustering athero-thromobotic-
inflammatory abnormalities associated with insulin resistance is an important
concept with very significant clinical and public health implications. However,
to what extent the specific clustering abnormalities of visceral obesity add
to the global risk of CVD and type 2 diabetes estimated by traditional risk
factors is an unresolved issue which requires immediate attention. Some
available evidence suggests that the global risk of CVD may not be adequately
estimated by current risk assessment algorithms in viscerally obese patients. It
is therefore urgent to better assess the global risk of CVD and type 2 diabetes
associated with traditional risk factors as well as with emerging markers found
among individuals with excess intra-abdominal adiposity, such global risk
being defined as cardiometabolic risk.
Funding: Dr. Jean-Pierre Després is Scientific Director of the International
Chair on Cardiometabolic Risk which is supported by an unrestricted grant
from Sanofi Aventis.

We-S14:4 FROM METABOLIC SYNDROME TO
CARDIOMETABOLIC RISK: THE COMMON
GROUND

P. Barter. The Heart Research Institute, Sydney, Australia

The epidemic of cardiovascular disease (CVD) in the second half of the
20th century was driven largely by hypercholesterolaemia (elevated LDL-C),
hypertension and smoking. But the landscape is changing. By the beginning of
the 21st century, levels of LDL-C have fallen dramatically as a consequence
of both changes in dietary patterns and the use of statin therapy. The impact of
hypertension has been reduced by effective anti-hypertensive therapy. And, to
a variable degree, the battle against smoking is slowly being won. But despite
these advances, there is evidence of a looming new epidemic of CVD that
is fuelled by disturbing increase in the worldwide prevalence of abdominal
obesity.

The increased CV risk in people with abdominal obesity relates in part
to an associated insulin resistance, whether expressed as type 2 diabetes or
the metabolic syndrome. Thus, people with abdominal obesity frequently
have dyslipidemia (low HDL-C, increased plasma triglyceride and an LDL
fraction in which the particles are smaller and denser than normal), elevated
levels of glucose and insulin in fasting plasma, mild hypertension and a
pro-inflammatory state. Individually, each of these features contributes to an
increased risk of CVD. When present together, the risk is especially high.
While current management of people with these features is appropriately
directed towards the correction of the individual abnormalities. However, it
may be much more effective to tackle the problem at its source with programs
directed towards the prevention and reversal of abdominal obesity.
Funding: Nil

XIV International Symposium on Atherosclerosis, Rome, Italy, June 18–22, 2006



342

Wednesday, June 21, 2006: Sponsored Symposium

We-S15 KEY QUESTIONS IN THE MANAGEMENT OF
PATIENTS WITH TYPE 2 DIABETES: NEW FINDINGS

FROM THE FIELD TRIAL

We-S15:1 PATIENT WITH TYPE 2 DIABETES: MAIN
CHALLENGES TO FACE THE GLOBAL BURDEN OF
THE DISEASE

G. Steiner. Department of Medicine, Toronto General Hospital, University of
Toronto, Toronto, Ontario, Canada

Many have come to regard diabetes as a vascular disease in which hyper-
glycemia is a common central manifestation. This is because between 65 and
80 percent of those with diabetes will die of macrovascular disease.

With the growing epidemic of diabetes throughout the world, this has
become a monstrous problem. It is estimated that by 2025 there will be nearly
that three hundred and fifty million people throughout the world with diabetes.
The risk of coronary disease in the general population varies throughout the
world. However, regardless of the risk in those without diabetes, the risk in
those with diabetes is increased two to four fold. Not only do those with
diabetes, have an increase in the incidence of macrovascular disease, but the
case fatality accompanying a myocardial infarct is much greater in those with,
than in those without diabetes.

Approximately eighty percent of those with diabetes them will have type 2
diabetes. That is the form of diabetes that is particularly prone to macrovascu-
lar disease. This is partly because type 2 diabetes is seen more frequently in
the older population. However, there are a number of other factors that could
contribute to their increase in atherosclerosis. Among those factors are insulin
resistance and hyperinsulinemia. It is generally agreed that insulin resistance
is one of the factors underlying type 2 diabetes. The hyperinsulinemia is
an attempt on the part of the pancreas to compensate for this. At present
we do not know whether it is the insulin resistance or the hyperinsulinemia
that increases atherogenesis, and whether this is a direct or indirect effect.
However, we do know that insulin resistance and the accompanying hyperin-
sulinemia are central features of the metabolic syndrome and that metabolic
syndrome is associated with an increased risk of developing both diabetes and
atherosclerosis. Thus, one must add the problem of coronary artery disease
seen in metabolic syndrome to that seen in diabetes if one wants to recognize
the burden of atherosclerosis occurring in disorders of carbohydrate home-
ostasis. A common feature of the metabolic syndrome is obesity, particularly
abdominal obesity. This is a preventable problem, but it is a problem that is
exploding everywhere.

There are many real or potential atherogenic factors in this cluster of
carbohydrate disorders. They include insulin resistance and hyperinsulinemia,
as noted before, hypertension, lipoprotein abnormalities, a procoagulant state,
an increased likelihood of renal dysfunction, alterations in vascular function,
and glycation of proteins in those with hyperglycemia. There is mounting
evidence that each of these, and any other risk factors such as smoking,
must be prevented or treated if one is to produce the maximum reduction in
coronary risk in this population.
Funding: Laboratoires Fournier, Abbott.

We-S15:2 EFFECTS OF LONG-TERM FENOFIBRATE THERAPY
ON CARDIOVASCULAR EVENTS AMONG 9795
PEOPLE WITH TYPE 2 DIABETES MELLITUS: THE
FIELD STUDY, A RANDOMISED CONTROLLED
TRIAL

A. Keech, on behalf of the FIELD Study Investigators. c/o the NHMRC
Clinical Trials Centre, University of Sydney, Sydney, Australia

The risk of cardiovascular disease in individuals with type 2 diabetes is three to
four-fold greater than in others, partly due to abnormalities of HDL cholesterol
and triglycerides commonly associated with the condition. Fibrate drugs are
known to raise HDL-c and lower TG levels. The Fenofibrate Intervention and
Event Lowering in Diabetes (FIELD) study was designed to assess the effect
of long-term fenofibrate on CVD events in these patients.

9795 patients aged 50 to 75 years with type 2 diabetes mellitus and not

currently taking statin therapy were randomised to micronised fenofibrate 200
mg/day or matching placebo for an average of 5.0 years. Individuals with
(2131) and without (7664) prior CVD participated provided that their total
cholesterol was 3.0–6.5 mmol/L (116-251mg/dL) and total/HDL cholesterol
ratio ≥4.0 or plasma triglyceride >1.0 to 5.0 mmol/L (>89mg/dL).

Follow-up on vital status was complete for 99.8% of patients. Averaged
over the median 5.0 years study period, approximately 90% of patients in each
group continued using study medication, while significantly more patients al-
located placebo (17%) than those allocated fenofibrate (8%) had commenced
other lipid-lowering drugs, mainly statins (p<0.0001). The primary study
end-point of CHD events (non-fatal MI plus CHD death) was not significantly
reduced by fenofibrate treatment: CHD events occurred in 5.9% of the placebo
group and 5.2% of the fenofibrate group, a relative reduction of 11% (p=0.16).
This reflected a significant 24% (p=0.010) reduction in non-fatal MI and a
non-significant 19% (p=0.22) increase in CHD mortality. The estimated effect
of fenofibrate allocation on the primary outcome, adjusted for statin use, was a
19% reduction (p=0.01, pre-specified non-randomised comparison using Cox
regression analysis).

Total CVD events were reduced from 13.9% to 12.5% (an 11% rela-
tive reduction, p=0.035), including a significant 21% (p=0.003) reduction in
coronary revascularisation, and a non-significant 10% (p=0.36) reduction in
stroke. Among patients with no prior CVD, total CVD events were reduced
by 19% (p=0.004) but not among patients with prior CVD (2% increase,
p=0.85). Fenofibrate allocation lowered hospitalisations for angina pectoris
by 18% (p=0.04) and non-traumatic amputations by around 38% (p=0.011).
Patients allocated fenofibrate had less progression and more regression of
albuminuria (p<0.002) and a significant 30% (p<0.001) lower rate of laser
treatment for retinopathy. Fenofibrate was associated with a slightly increased
risk of pancreatitis (0.5% versus 0.8%) and pulmonary embolism (0.7% versus
1.1%), but no other significant adverse effects.

In conclusion, fenofibrate was not associated with a significant reduction in
the primary outcome of CHD events, but with a significant reduction in total
CVD events, mainly due to fewer non-fatal MIs and coronary revascularisa-
tions, without fewer fatal events. Amputations and microvascular-associated
events were also significantly lowered. The higher rate of drop-ins to statin
therapy among patients allocated placebo may have masked a moderately
larger treatment benefit.

We-S15:3 THE FIELD TRIAL: CLINICAL IMPLICATIONS

A. Zambon. Department of Medical and Surgical Sciences, University of
Padua, Italy

A detailed analysis of the clinical implications of the FIELD trial [1] must take
into account the clinical and biochemical parameters of the FIELD population
at baseline: i) the duration of diabetes from the diagnosis was 5 years
(early-stage type 2 diabetics); ii) patients were on optimal glycemic control
at baseline (HbA1c=6.9%) and throughout the study (same HbAlc at the end
of the study); iii) fairly normal lipid profile with only 38% of the population
in FIELD characterized by having both low HDL-C and elevated TG, and
finally, iv) most of the population in FIELD had no clinical manifestations of
coronary heart disease prior to the study (78% in primary prevention). These
characteristics contributed to overall CHD risk (non-fatal MI or CHD death)
of 6% over the 5 year time course of the study, translating into a 10-year
CHD risk of about 12% (moderate CHD risk). The primary endpoint of first
non-fatal myocardial infarction or CHD death was not significantly reduced
after 5 years of therapy with fenofibrate as compared to placebo. The high rate
of patients on statins in the placebo group at the end of the study (38%) may, at
least in part, account for the lack of a clear positive result. The moderate CHD
risk in these patients may also have contributed to the lack of a significant
effect. A recent meta-analysis by [2] of 14 randomized statin trials published
between 1994 and 2004, showed that each 1,0 mmol/L (39 mg/dl) reduction
in LDL cholesterol resulted in a 22 reduction in all major vascular events in
patients with diabetes. In FIELD, fenofibrate treatment resulted a significant
reduction in the secondary endpoints by 11%. Moreover, FIELD provides ex-
cellent data on the safety profile of fenofibrate alone and in combination with a
statin. Some of the most interesting analyses, in terms of clinical implications,
originate from the data related to specific subgroups of the FIELD population.
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In FIELD, no event reduction was observed in patients with diabetes and
clinical evidence of CVD, while fenofibrate had a significant beneficial effect
in patients that had no prior CVD (78% of FIELD population), with a reduction
of the incidence of the primary end point by 25% (p=0.014), and the incidence
of total CVD events by 19% (p=0.004). Fifty patients with diabetes and no
prior CVD need to be treated for 5 years to prevent one or ore CVD events
in 1 patient. Interestingly, statin trials in diabetics with prior CVD suggest
that these patients may receive less clinical benefits from a statin therapy than
diabetics in primary CVD prevention. In FIELD, a significant reduction of
the progression of albuminuria in those receiving fenofibrate was observed,
confirming similar results obtained with fenofibrate in another trial: the
Diabetes Atherosclerosis Intervention Study (DAIS). There was a favourable
effect of fenofibrate on the need for retinal laser therapy (30% reduction).
Taken together, these findings, if confirmed in ongoing analyses, suggest a
beneficial effect of fenofibrate on the microvasculature, independently from
glycemic control, concomitant medications, or the minor reduction in blood
pressure observed in the fenofibrate group. The mechanisms of these effects
are unknown. A potential direct anti-inflammatory effect of fenofibrate on the
vessel wall and specifically the endothelium might be involved.

In summary:
1. In Patients with Type 2 diabetes the use of statins remains the approach

of choice for reducing CVD events. Fenofibrate should be considered in
the context of the well established of statin therapy, where it may provide
additional benefits (i.e. reduced progression of microangiopathy)

2. This is the first time a lipid-lowering agent, reduces both macrovascular
and microvascular event rate.

3. Fenofibrate alone, and the association of fenofibrate/statin are safe and
well tolerated.

4. In early stage Type 2 diabetics, without previous CVD, in optimal
glycemic control with low HDL-C and moderately elevated TG (and no
elevated LDL-C), fenofibrate might represent a THERAPEUTIC OPTION to
reduce both total CVD events and progression of retinopathy and microalbu-
minuria.
References
[1] The FIELD investigators. Effects of long-term fenofibrate therapy on

cardiovascular events in 9795 people with type 2 diabetes mellitus (the
FIELD study): randomised controlled trial. Lancet. 2005;366:1849–1861.
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We-S15:4 COMBINATION THERAPY WITH FIBRATE PLUS
STATINS: WHERE DO WE STAND IN 2006?

P.H. Jones. Baylor College of Medicine, Houston, Texas USA

Objective: Clinical trial evidence has shown that statins and fibrates have
each reduced cardiovascular disease events in high-risk patient groups. These
lipid-altering drugs have overlappping mechanisms of actions and efficacy
on lipids/lipoproteins that suggest they could be clinically useful for treating
combined dyslipidemia when used together.

Methods: Controlled clinical trials of the efficacy and safety of statins
and fibrates are presented. A retrospective analysis of the Adverse Event
Reporting System (AERS) of the US Food and Drug Administration was used
for the calculation of the reporting rate of rhabdomyolysis for fenofibrate and
gemfibrozil plus statin use will be presented.

Finally, the recently identified inhibitory effect of gemfibrozil on the glu-
curonidation of statins, with pharmacokinetic evidence of increased plasma
statin levels when co-administered, will be presented.

Results: Short term efficacy and safety studies of atorvastatin, simvastatin
and rosuvastatin administered alone, compared to fenofibrate alone, and in
combination with fenofibrate show that the combination therapy produces
greater triglyceride reduction and HDL-C increases than either statin or
fenofibrate alone. There were no cases of myopathy in these trials. The
reporting rate of rhabdomyolysis per million prescriptions of fenofibrate plus
statin compared to gemfibrozil plus statin is about 15 fold lower. The lack
of effect on statin glucuronidation by fenofibrate may be an important safety
differentiation from gemfibrozil when clinical use of statin plus fibrate is
indicated.

Conclusions: Statin plus fibrate use in high-risk individuals with mixed
dyslipidemia is a safe and efficacious treatment to achieve LDL-C, triglyceride
and HDL-C goals. A cardiovascular disease endpoint trial is in progress to
determine the benefit of fenofibrate plus statin vs. statin in Type 2 diabetes.

References
[1] Jones PH, Davidson MH. Reporting rates of rhabdomyolysis with fenofi-

brate and statin versus gemfibrozil and any statin. AmJ. Cardiol 2005;
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We-S16 DIETARY APPROACHES FOR
ATHEROSCLEROSIS PREVENTION: VEGETABLE

PROTEIN

We-S16:1 HEALTHY FOOD CHOICES RECOMMENDED IN THE
EUROPEAN GUIDELINES ON CVD PREVENTION:
HOW ABOUT THE IMPLEMENTATION IN CLINICAL
PRACTICE?

G.G. De Backer. Department of Public Health, Ghent University, Ghent,
Belgium

Dietary changes are an essential and integral part of all strategies for the
prevention of cardiovascular disease (CVD). Dietary interventions have been
shown effective, safe and cost-effective in the prevention of CVD. In the
guidelines of the European Joint Task Force (1), general recommendations
have been given that must be adapted to local and cultural particularities:

– foods should be varied and energy intake must be adjusted to maintain
ideal body weight,

– the consumption of certain foods should be encouraged: fruits and
vegetables, whole grain cereals and bread, low fat dairy products, fish and lean
meats,

– oily fish and omega-3 fatty acids should be used regularly
– total fat intake should account for no more than 30% of energy intake

and intake of saturated fats should not exceed a third of total fat intake,
– keep the intake of dietary cholesterol to less than 300 mg/day
– limited intake of salt to less than 100 mmols/day (less than 6 g of NaCl)
Surveys on how these guidelines are implemented in daily practice have

demonstrated an unacceptable gap. Results will be presented from the EU-
ROASPIRE surveys (2) and from the EUROACTION demonstration project
(3), illustrating the potential for prevention in patients with established CHD
and in high risk subjects. Preliminary results also show that changes can be
induced through a comprehensive rehabilitation programme in patients with
CHD and in their partners.

A professional dietary intervention should be offered to all high risk
people. To help them maintain their healthier diet regular review is advisable.
Motivation can also be boosted by involving the family.
References
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lines on cardiovascular disease prevention in clinical practice. Third Joint
Task force of European and other Societies on CVD prevention in clin-
ical practice. Eur J CV prevention and rehabilitation, 2003, 10 (suppl1)
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We-S16:2 VEGETABLE PROTEINS: MECHANISM FOR
CHOLESTEROL REDUCTION

M.R. Lovati, C. Manzoni, S. Castiglioni. Department of Pharmacological
Sciences, University of Milan, Milan, Italy

7S soy globulin and its alfa prime subunit have been shown to positively
modulate LDL receptor activity and to decrease triglyceride synthesis both
in vitro (Hep G2 cells) and in vivo (rats fed cholesterol-rich diet). The aim
of the present investigation was to evaluate the effect of a synthetic peptide,
corresponding to a sequence which differs between the alfa and alfa prime
subunits from 7S soy globulin, on cell cholesterol homeostasis, both in Hep
G2 cells and in rats fed casein-cholesterol diet.

Hep G2 cells were incubated for 24 hr in minimum essential medium
(MEM) + 5% LPDS in the presence/absence of whole 7S globulin (0.5
mg/mL) or its alfa prime subunit (0.125 mg/mL) or the synthetic peptide
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(10−5 M and 10−6 M). At the end of incubation, cell membranes and
nuclei were separated by validated procedures. Aliquots of membrane and
nuclear fractions were run on 7.5-15% SDS-PAGE gels, transferred onto
nitrocellulose, and overlaid with a polyclonal antibody against SREBP-1.

Cell preincubation with whole 7S soy globulin caused an increase in the
mature forms of SREBP-1, both in membranes (+90%) and in the nuclei
(+130%), vs that found in the control Hep G2 cells (MEM + 5% LPDS).
Moreover, a lower level of mature nuclear SREBP-1 was detected in Hep
G2 cells exposed to the alfa prime subunit compared to that found after
exposure to whole 7S globulin.Hep G2 cells exposed to the synthetic peptide,
at concentration of 10−5 M and 10−6 M, showed an increased 125I-LDL
uptake (+38% and +42%, respectively) and 125I-LDL degradation (+46% and
+53%, respectively) vs values recorded in non exposed cells; a dose-dependent
increase in the SREBP2 mRNA and LDL-receptor mRNA was detected by
RT-PCR in the same cell line exposed to the synthetic peptide (10−5 M and
10−6 M). The oral administration (14 days) of synthetic peptide (5 mg/kg b.w.)
to casein-cholesterol fed rats resulted in lower plasma lipid levels (cholesterol,
-25%; triglycerides, -28%) vs values recorded in rats fed casein-cholesterol
diet alone.

These results represent the first in vivo evidence of the plasma lipid-
lowering properties induced by the synthetic peptide in an animal model of
human hypercholesterolemia; moreover, these data suggest that alfa prime
subunit from 7S soy globulin, and its synthetic peptide, are responsible for the
direct up-regulation of LDL receptors via SREBP2 pathway.
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We-S16:3 SOY AND IMPACT ON PEROXISOME
PROLIFERATOR ACTIVATED RECEPTORS

S. Kersten. Division of Human Nutrition, Wageningen University, PO Box
8129, 6700 EV Wageningen, the Netherlands

Peroxisome Proliferators Activated Receptors (PPARs) are ligand activated
transcription factors that play an important role in the regulation of nu-
merous metabolic processes. They belong to the superfamily of nuclear
hormone receptors that also include the retinoic acid receptor, the vitamin
D receptor and receptors for steroid hormones. Three different PPARs exist,
designated alpha, beta/delta, and gamma, each of which is characterized by
a distinct tissue expression profile and mostly distinct set of target genes.
Whereas the PPARγ isotype stimulates anabolic processes such as adipoge-
nesis, lipogenesis and glucose uptake, PPARα and PPARβ/δ are much more
involved in governing catabolism processes including fatty acid oxidation.
All PPARs are also implicated in the regulation of the inflammatory re-
sponse which according to recent insight is intimately connected with energy
metabolism.

The reason why PPARs have gained great popularity is because they serve
as ligands for two important classes of drugs: the hypolipidemic fibrates and
the insulin sensitizing thiazolidine-diones. Endogenously, PPARs are activated
by unsaturated fatty acids and various fatty acid-derived eicosanoids. Accord-
ingly, PPARs have also received interest from a nutritional perspective for
mediating the effects of dietary polyunsaturated fatty acids, including those
present in soybean oil, on health parameters.

Soy protein has been promoted as a functional food, mainly because of
its positive effects on plasma LDL cholesterol levels. Much research has also
been done on a group of bioactive compounds commonly present in soy
protein products called isoflavones. However, a study published earlier this
year has severely questioned the purported benefits of soy protein or soy
isoflavones on LDL cholesterol and other lipid risk factors.

Unexpectedly, several years ago the fields of PPARs and soy protein came
together by the demonstration that soy isoflavones could serve as ligands for
PPARs. It was first demonstrated that at higher concentrations the isoflavones
genistein and daidzein promote adipocyte differentiation, whereas at lower
concentrations they inhibit adipocyte differentiation [1]. Subsequent studies
indicated that at concentrations above 1 mM, genistein is able to activate
PPARγ in a classical transactivation assay and furthermore is able to displace
rosiglitazone from PPARγ, indicating direct binding [1]. Transactivation stud-

ies with the isoflavone daidzein revealed activation of PPARα and PPARβ/δ as
well, although the effect was more modest compared to PPARγ [2]. Additional
evidence was collected using the Gal4-DBD transactivation assay, which
showed that isoflavones alone or as a mixture are able to activate PPARγ and
to some extent PPARα [3].

By drawing an analogy with synthetic PPARγ agonists, in vivo activation
of PPARγ can be expected to result in amelioration of glucose homeostasis.
Very preliminary evidence suggests that this is indeed the case. However,
since the affinity of isoflavones for PPARγ is quite weak, it is unclear to what
extent the possible effect of isoflavones via PPARγ might be overwhelmed by
other dietary ligands for PPARγ, which are polyunsaturated fatty acids.

It can be concluded that at higher concentrations isoflavones can act as
PPARγ agonists in vitro. However, it is still unclear to what extent isoflavones
can stimulate gene expression via PPARγ in vivo.
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We-S16:4 SOY AND PHYTOESTROGENS: BEYOND LIPID
LOWERING, ANTI-OXIDANT,
ANTI-INFLAMMATORY EFFECTS

T.A.B. Sanders. Nutritional Sciences Research Division, King’s College
London, Franklin-Wilkins Building, London, UK.

Objective: To provide an overview of effects on non-lipid cardiovascular risk
factors resulting from the consumption of soy or phytoestrogens.

Methods: to review appropriate controlled human feeding studies.
Results: Soy contains several biology active substances that have phar-

macological effects at levels consumed by human subjects. In vitro soy
phytoestrogens exert anti-oxidant effects and a lower concentration of plasma
8-isoprostane was reported following the consumption of intact soy protein
compared with alcohol extracted soy protein. The phytoestrogens genistein,
daidzein and the metabolite equol are antagonists for the ERα receptor
and partial agonists for the ERβ receptor. However, the consumption of
soy/phytoestrogens does not have the undesirable effects observed with
oral oestrogens on markers of procoagulant activity (fibrinogen, factor VIIc
coagulant activity, von Willebrand factor) or fibrinolytic activity (PAI-1);
neither does it affect plasma TGF-beta-1 (1). Oral oestrogen increase CRP
concentration but reports indicate that soy/phytoestrogen consumption lack
this effect and may even lower CRP(2). Endothelium-dependent vasodila-
tion in forearm vasculature induced by infused genistein but not daidzein
were found to be similar to those induced by 17-β-oestradiol. Responses
to genistein and 17-β-oestradiol were inhibited to the same degree by the
NO synthase inhibitor N:(G)-monomethyl-L-arginine. Genistein potentiated
the endothelium-dependent vasodilator acetylcholine but not the endothelium-
independent vasodilator nitroprusside (3). Improvements in flow-mediated
dilatation of the brachial artery have been reported with high intakes of soy
products and isoflavones but there are reports showing null effects which may
be attributable to differences in dosages and test materials.

Conclusions: the consumption of intact soy protein appears to decrease
markers of oxidative damage and may have beneficial effects on endothelial
function.
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We-S16:5 SAFETY AND EFFICACY OF SOY IN PREVENTION
OF ATHEROSCLEROSIS IN CHILDREN

K. Widhalm, D. Weghube. Div. Clinical Nutrition and Prevention, Dept. of
Pediatrics, Med. Univ. Vienna, Austria

Background: Diet is generally accepted as a mainstay in the treatment of
polygenic (PH) and familial hypercholesterolemia (FH) in order to prevent or
delay premature cardiovascular events. Data regarding long term additional
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benefits of soy protein to a standard fat-reduced and –modified (phase I) diet
in children and adolescents with PH and FH are sparse.

Objectives: The current study therefore assessed the long term effect (3
months) of substituting soy protein for animal protein in these patients on
plasma lipids and lipoproteins.

Patients and methods: 23 children and adolescents [(12m, 11f), 8 with
FH (4m, 4f), 15 with PH (8m, 7f)], Ø 9.1±4.3 years (range 4-18 a, Ø BMI
16.7±2.6 kg m−2) were initially assigned to a standard phase 1-diet (PD) for
3 months, where after they were instructed to include soy protein (0.25-0.5 g
kg−1 bodyweight) into their diet for 3 months (SD). 20 Patients completed SD.
Patients were seen by a pediatrician and a dietitian on a monthly basis, blood
samples being drawn before and after PD and SD. Assessment of adherence to
diet and estimation of nutrient intake were achieved by evaluation of repeated
1-week-dietary records, saturated fatty acid (SFA) intake being 45 vs 36.8
vs. 30.7% (p<0.0001), monounsaturated fatty acids (MUFA) 36 vs. 37.4
vs. 35.5% (n.s.), polyunsaturated fatty acids (PUFA) 19 vs. 25.7 vs. 33.8%
(p<0.001) of total fat intake, respectively.

Results: Overall, phase 1 diet resulted in a significant reduction of serum
concentrations of TC, LDL-C,and apo lipoprotein B by 13, 12, and 10%,
respectively, serum concentrations of HDL-C, TG, apolipoprotein A, and
lipoprotein(a) not yielding statistical difference (table 1). Dietary intake of
soy protein during phase 2 resulted in a significant decrease of serum concen-
trations of TC, LDL-C, and apolipoprotein B by 7, 9, and 15%, respectively.
Serum concentrations of TG, HDL-C, apolipoprotein A, and lipoprotein(a) did
not change significantly (table 2). However, in 4 of the 20 patients completing
SD no benefit of soy diet could be achieved (“non-responder”, 16 presenting
with reductions in TC and/or LDL-C (“responder”, table 3).

Conclusions: Substitution of soy protein for animal protein in a low fat,
fat modified diet is of additional benefit in many, but not all children and
adolescents with FH and PH when aiming at lowering serum TC, LDL and
ApoB. It seems to be a feasible long term dietary life style intervention and
may grant additive benefit in the prevention of early vascular disease.
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P11 OPTIMAL ATHEROSCLEROSIS MANAGEMENT
(1st PART)

We-P11:1 REDUCING THE CARDIOVASCULAR RISK AT
PATIENTS WITH TYPE 2 DIABETES BY
CONTROLLING THE RISK FACTORS

C. Tudor, R.A. Jeberean, R. Buzas, A. Popescu, M. Ionita. Medical Clinic I -
Municipal Hospital, Timisoara, Romania

Objective: Evaluation and reducing the global cardiovascular risk at patients
with diabetes.

Identification and appropriate treatment of the risk factors.
The treatment of diabetes with insulin and statines.
Methods: The study included 2 groups of patients: A formed by 230

persons with type 2 diabetes heaving the following risk factors: high blood
pressure, obesity, dislipidemia, metabolic syndrome, albuminuria, smoking
and absence of phisical activity and B that included 230 persons heaving
the same risk factors excepting smoking and who were treated with insulin
and were practicing phisical activity. Patients from both groups were treated
simvastatin and there were quantificated: the plasma glucose levels, Hb A1c,
albuminuria, total cholesterol, LDL and HDL cholesterol, triglycerides, fib-
rinogen, C reactive protein, at 3 month period. The cardiovacular risk was
calculated at the beginning of the study and at 24 months.

Results: In group B albuminuria was reduced, total cholesterol=5.12±0.18,
LDL=2.79±0.38, HDL=1.38±0.6,TG=1.48±0.6mmol/l compared with group
A where the risk factors weren’t under control, HDL=1.02±0.5 (p<0.001)
and the cardiovascular risk was higher.

Conclusions: The correct treatment of the risk factors, insulin treatment
and physical activity increase HDL cholesterol levels and lowers the frequency
of cardiovascular events and the global risk is significant reduced compared
with the group not treated in this manner.
Funding: WORWAG PHARM GMBH

We-P11:2 PERIPHERAL ARTERIAL DISEASE AND PREDICTOR
RELATED FACTORS IN DIABETIC ELDERLY
PATIENTS

T. Kuswardhani 1, I.G.P.S. Aryana1, P.K. Wirajaya2 , N. Astika1,
K. Suastika2. 1Geriatric Division, Denpasar, Bali, Indonesia; 2Department of
Internal Medicine, Medical Faculty Udayana University/Sanglah Hospital,
Denpasar, Bali, Indonesia

Objective: Peripheral arterial disease (PAD) is one of chronic diabetic
complication. Peripheral Arterial disease (PAD) is one of chronic diabetic
complication caused by atherosclerotic occlusion of arteries to the leg, is
important manifestation of systemic atherosclerosis. Prevalence of PAD will
be increase in geriatric patients. This study aims to know the prevalence of
PAD and predictor factors related to PAD in diabetic geriatric patients

Methods: This study was cross sectional study. Samples were recruited
with diagnosed elderly diabetic patient in out patient of Geriatric division,
Sanglah hospital. PAD was assessed by ankle brachial index lowest through
0.90.

Results: sixty one patients were recruited with 40 male and 21 female
with mean age 67.23 ± 5.79 years. All subjects have already diagnosed
diabetes. Prevalence of PAD was 19.7%. Prevalence PAD in female 33.3%
and in male 10% with ratio prevalence 4.5 (CI 1.10-17.8, p=0.024). The most
patients have treatment with oral hypoglycemic agents 83.7% and 16.3% with
insulin. Ninety one point eight % subjects got acetosal and 3,3% with statin.
Significantly difference mean were found between non PAD and PAD in
level of cholesterol total (192.46 vs 226, p=0.41), cholesterol LDL (128.22 vs
156.09, p=0.03), and diastolic blood pressure (88.92 vs 81.45, p=0.01). PAD
have correlation with cholesterol total R=0.29, p=0.024.

Conclusion: Prevalence of PAD in diabetic geriatric patients was 19.7%.
Prevalence PAD was related with gender, hypertension and dyslipidemia.

We-P11:3 PULSE PRESSURE, AN IMPORTANT RISK FACTOR
FOR ATHEROSCLEROSIS, IS SIGNIFICANTLY
INCREASED IN DIABETES TYPE II

L. Salvanos1,2. 1Tzanio General Hospital, Greece; 2Health Center Vyronas,
Greece

Aim of our study was to examine pulse pressure in type 2 diabetic patients
in comparison to non diabetics, as well as the relationship of PP to history of
myocardial infarction.

Material and Methods: A total of 509 subjects (167 male and 342 female)
were included in this survey, who were consecutive volunteers from the
general population, aged above 17 years. All participants filled a questionnaire
and underwent standardised body height, weight and waist circumference
and blood pressure measurements. Blood samples were collected and total
cholesterol and plasma glucose were examined by routine methods.

Results: PP was found to be significantly higher (p=0.031) in subjects with
a history of myocardial infarction (56.3±16.6 mmHg, mean ±SD) in compar-
ison to subjects without MI (51.9±16.8 mmHg, mean: ±SD). In multivariate
analysis PP along with age, BMI and waist circumference was found to be a
significant risk factor for myocardial infarction. PP was significantly increased
(p<0.001) in type 2 diabetic patients (60.1±17.9mmHg, mean:±SD) vs. non
diabetic subjects (52.1±16.3mmHg, mean:±SD). PP was significantly corre-
lated with age (r=0.358, p<0.001), male sex (r=0.12, p<0.001), body mass
index (r=0.099, p=0.005), waist circumference (r=0.218, p<0.001) and fasting
plasma glucose (r=0.139, p<0.001). In multiple linear regression analysis
age, history of diabetes mellitus and waist circumference were found to be
significant independent determinants of PP.

Conclusions: Our study demonstrates that pulse pressure is a significant
risk factor for myocardial infarction, which is significantly increased in type 2
diabetic patients.

We-P11:4 NORMAL GLUCOSE DISPOSAL AND DECREASED
INSULIN SENSITIVITY IN YOUNG NORMAL
WEIGHT MEN WITH NON-TREATED
HYPERTENSION

L. Salvanos1,2. 1Tzanio General Hospital, Greece; 2Health Center Vyronas,
Greece

Background and Aims: Hypertension is often associated with insulin resis-
tance preferentially in overweight/obese and older subjects. Decreased insulin
sensitivity has been observed also in young lean normotensive subjects with
family history of hypertension. The aim of our study was to compare insulin
and C-peptide responses to i.v. glucose load between young males with
early diagnosed mild hypertension or high normal blood pressure (HT) and
normotensive controls (NT).

Materials and Methods: IVGTT (0.3 g glucose/kg body weight during 3
min) was performed in 20 HT aged 22±1 (mean: ±SEM) years with BMI
22.3±0.5 kg/m2 and in 22 gender, age and BMI matched NT aged 25.2±1.7
years with BMI 22.6±0.7 kg/m2. Insulin sensitivity indices (HOMA-IR,
QUICKI, NISI) were calculated using plasma glucose, insulinin and C-peptide
concentrations obtained during IVGTT.

Results: Blood pressure was significantly higher in HT subjects compared
to NT (132/69 vs. 114/58mmHg p< 0.001). Insulin resistance was significantly
higher (HOMA-IR: 1.7±0.1 vs 1.0±0.1, p= 0.003) and insulin sensitivity was
significantly lower (QUICKI: 0.31±0.01 vs. 0.34±0.01, p < 0.001, NISI:
0.201±0.002 vs. 0.212±0.0010, p< 0.001) in HT subjects compared to NT
subjects. Insulin (peak: 76.5±20.4 vs. 38.9±8.8 μU/ml, p= 0.002, 2-way
ANOVA) and C-peplide (peak: 2020±147 vs. 1284±112 pmol/L, p < 0.001,
2-way ANOVA) responses to i.í. glucose load were higher in HT subjects
compared to NT subjects.

Conclusion: Our results show that normal glucose homeostasis in young
lean males with early hypertension was maintained by insulin hypersecretion.
Thus, individuals with early-onset hypertension or high normal blood pressure
should be considered as subjects at high risk of insulin resistance and its
detrimental consequences. Therefore, they represent another target group in
which lifestyle management and periodical control of glucose tolerance and
also insulin levels would be recommended.
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We-P11:5 POSTPRANDIAL LIPEMIA AND INSULIN
RESISTANCE IN INDIVIDUALS WITH AND
WITHOUT TYPE 2 DIABETES

J. Rioja1, F. Escalona2, M.J. Ariza1, M.T. Gonzalez-Alegre1 , E. Ulzurrun1,
P. Valdivielso 1, P. Gonzalez-Santos1 . 1Medical Research Center, Department
of Medicine, University of Malaga, Malaga, Spain; 2University Hospital
Virgen de la Victoria, Malaga, Spain

Objective: The aim of this study was to evaluate if insulin resistance in-
fluences the postprandial lipemia in type 2 diabetic obese patients and non
diabetic obese controls.

Methods: Thirteen type 2 diabetic patients with HbA1c < 8%, treated with
diet or diet plus oral hypoglycemics agents, but not with lipid-lowerin drugs,
and fasting TG < 250 mg/dl, were selected. Ten non-diabetic individuals
with same sex, age, BMI and ApoE genotypes were included as controls.
Postprandial lipemia was analyzed for 8 hours after a breakfast containing 50g
of lipids and 40g of carbohydrates. Total area under curve for triglycerides,
sampling each 2 hours, was calculated as well as fasting glucose and insulin
levels to obtain the HOMA-IR index. Anthropometric parameters were also
recorded.

Results: Diabetic patients tended to show higher fasting TG (141 ± 55 vs
121 ± 50 mg/dL) and higher total area under curve for TG (1452 ± 539 vs
1200 ± 528) than control subjects. The correlation study showed a significant
correlation between HOMA-IR index and total area under curve for TG (Rho
= 0.648; p = 0.043) in control subjects but not in diabetics. In addition, regres-
sion analysis showed that waist circunference is an independent predictor for
total area under curve for TG (B=11.34;95%IC 0.005-22.68).

Conclusions: Insulin resistance, measured as HOMA-IR, is related to
postprandial lipemia in control subjects but not in type 2 diabetics, being waist
cincunference an independent predictor of postprandial TG response.

We-P11:6 ANTI-ELASTIN IGG SUBCLASSES AND
MICROVASCULAR COMPLICATIONS

A. Nikolov, G. Nicoloff. Medical University, Pleven, Bulgaria

Background and Aims: IgG is deposited in the walls of small blood vessels
in diabetes. The IgG subclass might preferentially produced in response to
different antigens and pathological conditions. An important factor in the
development of vascular wall lesions is degradation of the elastic fiber protein,
elastin. Elastin peptides derived from this degradation are present in the cir-
culation and are a stimulus for production of elastin antibodies. Examination
of the distribution pattern of anti-elastin IgG (AE IgG) subclasses in diabetes
mellitus may provide insight into the immunological process involved and
may assist in the early diagnosis of diabetic vascular complications. The aim
of the study was to assess the relationship between AE IgG subclasses and
diabetic vascular complications.

Materials and Methods: Levels of AE IgG subclasses were determined
by ELISA in sera of 28 children with Type 1 (insulin-dependent) diabetes
mellitus (mean age 13.2± 3.4 years, diabetes duration - 5.9± 2.9 years). Six-
teen patients had microalbuminuria, 10 - retinopathy, and 2 - both retinopathy
and microalbuminuria. As controls were used 24 healthy children of similar
age and sex.

Results: Sixty four percent (18/28) of the patients were positive for AE
IgG subclasses. Among positive patients 89% were positive for IgG1, 6% for
IgG2 and 50% for IgG3. AE IgG1 were associated with retinopathy (r=0.41,
p=0.001), HbA1c (r=0.51, p=0.001), and AE IgG3 with the duration of the
diabetes (r=0.44, p=0.03).

Conclusion: The identification of a subset of patients who are immuno-
logically more susceptible for development of diabetic vascular complications
will enable us to target these patients for prevention of such complications.

We-P11:7 SERUM FIBRILLIN-ANTIFIBRILLIN IMMUNE
COMPLEXES AMONG DIABETIC CHILDREN

A. Nikolov, G. Nicoloff. Medical University, Peven, Bulgaria

Background and Aims: The fibrillins are large glycoproteins components
of 10-nm microfibrils found in the extracellular matrix of most tissues. Mi-
crofibrils play a role in elastic fiber assembly and serve to link cells to elastic
fibers in the extracellular matrix. Fibrillin-1 (FBN-1) and -2 (FBN-2) are
large, secreted glycoproteins known to be components of extracellular matrix
microfibrils located in the vasculature, basement membrane, and various
connective tissues and are often associated with a superstructure known as
the elastic fiber. Anti-fibrillin antibodies found in some autoimmune diseases

could form circulating immune complexes (CIC) with corresponding antigens.
Type 1 (insulin-dependent) diabetes mellitus is an autoimmune disease leading
to formation of different types of autoantibodies.

Materials and Methods: To determine the possible presence of FBN-anti-
FBN CIC (IgG and IgM) were studied by modified version of ELISA 35
children with Type 1 diabetes mellitus (mean age-12.37±3.77 years, diabetes
duration 4±3.5 years). Eight of the diabetics had vascular complications.
Twenty healthy children (mean age-11.58±2.89 years) were used as controls.

Results: Diabetics showed statistically significant higher levels of FBN-
anti-FBN-2 CIC - IgG (0.303±0.076 vs. 0.252±0.029; p=0.029) and IgM
(0.415±0.085 vs. 0.348±0.069; p=0.018) compared to the control group.
FBN-anti-FBN-1 CIC IgM correlate with diabetes duration (r=0.52; p=0.0015)
and BMI (r=0.33, p=0.053) while FBN-anti-FBN-1 CIC IgG correlate with
serum Zinc (r=0.49, p=0.006). FBN-anti-FBN-2 CIC IgG correlate with
microalbuminuria (r=0.65, p=0.0046) and retinopathy (r=0.61, p=0.0001).

Conclusion: We suggested that elevated levels of FBN-anti-FBN-2 CIC
IgG are associated with the development of early diabetic microangiopathy.

We-P11:8 ABILITY OF HDL TO RECEIVE LIPIDS FROM AN
ARTIFICIAL LIPOPROTEIN MODEL IN DIABETIC
PATIENTS WITH OR WITHOUT CORONARY
ARTERY DISEASE

C.H. Dina, R.F. Amâncio, W. Hueb, N.H. Lopes, M.R. Rodrigues,
M.C.M. Latrilha, R.C. Maranhão. Heart Institute (Incor) of Medical School,
University of São Paulo, São Paulo, Brazil

Objectives: Low HDL cholesterol is a common feature of Type II diabetes
mellitus (DM) and may contribute to the increased risk of developing coronary
artery disease (CAD) in DM. We studied the ability of HDL to simultane-
ously receive cholesterol (FC) colesteryl esters (CE), phospholipids (PL) and
triglycerides (TG) from an artificial nanoemulsion model of LDL (LDE), HDL
particle diameter and Paraoxonase 1 (PON1) activity in DM patients with or
without CAD to verify whether the HDL fraction bear functional alterations
that might be related to CAD development.

Methods: 24 DM patients with and 13 DM without CAD in use of Sim-
vastatin (20 mg/day) were studied. LDE labeled with 3H-TG and 14C-FC or
3H-CE and 14C-PL was incubated with plasma. After chemical precipitation
the supernatant containing HDL was counted for radioactivity. HDL diameter
was measured by laser light scattering.

Results: HDL cholesterol was smaller in DM with CAD than in DM
without CAD, but total and LDL cholesterol and triglycerides were not
different. There were no differences in lipid transfer rates to HDL, in HDL
particle diameter and in PON1 activity in DM with or without CAD. Lipid
transfer is given in % of total incubated radioactivity, HDL size in nm and
PON1 activity in nmol.ml -1.min-1. With CAD: CE (0.6±0.4), CL (1.5±0.7),
TG (1.0±0.7), PL (5.1±2.1), HDL Size (9.3±1.0) and PON1 (68.9±50.2).
Without CAD: CE (0.6±0.4), CL (1.9±1.7), TG (1.0±0.9), PL (6.2±5.1),
HDL Size (9.4±1.0) and PON1 (68.0±50.0).

Conclusion: Among the determined parameters, HDL cholesterol only
was predictive of CAD in DM patients.

We-P11:9 BLOOD PRESSURE VARIATION AND
ANTIHYPERTENSIVE TREATMENT MODIFICATION
IN TYPE 2 DIABETES MELLITUS

I. Lentzas1, A. Alevizos1 , P. Daskalakis2, M. Papathanasiou1 , L. Salvanos1 ,
E. Konstantinou2, A. Kamaratos1, A. Katsanaki1, G. Belos2, A. Melidonis1.
1Tzanio General Hospital of Piraeus, Pireaus, Greece; 2Health Center of
Vyronas, Vyronas, Greece

The aim of this study was to assess 24-hour blood pressure variation before and
after a modification of antihyperten-sive medication in type 2 diabetes patients.

Materials and Methods: 118 hypertensive type 2 diabetes patients in an-
tihypertensive treatment was subject to single modification in effort to achieve
optimal blood pressure control. ABPM was performed twice in each patient:
before and 7-10 days after the medication change was made.

Results: Mean systolic and diastolic blood pressure values as well as
systolic and diastolic night time falls were similar before and after the med-
ication change: 121.2±16.9 vs 11.8±18.7 mmHg, 72.9±9.9 and 73.1±11.8
mmHg, 5.8±7.8 and 5.3±8.9%, 5.7±8.2 and 6.7±8.6%. Mean relative change
in systolic blood pressure was 0.38%,diastolic 1.1% Non-dipping was found
in 90 patients in the first ABPM, and sixteen out of them converted to
dipping in the second ABPM. In addition, six out of 28 ’dippers’ changed into
’non-dippers’. ’Converters’ were significantly younger than ’non-converters’:
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46.8±3.5 vs 55.8±11.2 years p<0.05) and their systolic blood pressure
was significantly lower than in the latter group: 1st ABPM -112.3±11.9 vs
122.9±16.9 mmHg (p<0.03) 2nd ABPM 111.7±11.9 vs 122.5±25.8 mmHg
(p<0.01), respectively, while diastolic blood pressure was similar in these two
groups: 1st ABPM - 75.3±9.9 and 74.5±10.3 mmHg; 2nd ABPM - 78.8±14.1
and 73.9±9.6 mmHg, respectively.

ConclusionDipping status may change in up to 20% type 2 diabetes patients
as a result of an antihypertensive medication change. At that time the diagnosis
of impaired blood pressure variation should be made with caution.

We-P11:10 MANAGEMENT OF HYPERTENSIVE PATIENTS
WITH AND WITHOUT DIABETES IN PIRAEUS

I. Lentzas1, P. Daskalakis2 , A. Alevizos1, M. Papathanasiou1 , L. Salvanos1,
B. Gizlis2, A. Kamaratos1, A. Katsanaki1 , G. Belos2, A. Mariolis2. 1Tzanio
General Hospital of Piraeus, Pireaus, Greece; 2Health Center of Vyronas,
Vyronas, Greece

Background and Aims: This study compared the hyperten-sion management
among hypertensive people of Piraeus with and without diabetes.

Materials and Methods: Overall, 6.268 patients were identified with
recorded hypertension, of whom 790 (12.6%) had diabetes.

Results: Diabetic patients were more likely to have at least quarterly BP
measurements (22.8% vs 14.3%, p<.001) and a similar proportion had no
BP measurements (5.3% vs 3.9%, p=.267). First diastolic BP, but not systolic
BP, was lower in diabetic patients (142±16/79±8 vs 140±16/78±8, P =
.069/.002). Diabetic patients were more likely to have exercise and weight
recorded over the year (7.8% vs 4.0%; 48.2% vs 35.3%, p=.001=.001). Serum
lipids were also marginally more likely to be recorded among diabetic patients
(8.7% vs 5.2%, p=.004), but were less likely to be elevated = 6 mmol/l) among
those with diabetes (7.9% vs 25.2%). Only 12.8% of those with diabetes and
2.9% of others had either an HbAlc or glucose recorded. Diabetic patients were
more likely to be treated pharmacologically (86.9% vs 67.6%) and with more
agents (1.8±1.3 vs 1.1±1.1, p<.001). Diabetic patients were significantly
more likely to be treated with diuretics (34.7% vs 21.2%, p<.001), ACE
inhibitors (54.3% vs 32.6%, p<.001), calcium antagonists (33.7% vs 20.5%,
p<.002), lipid lowering agents (33.0% vs 16.2%) and aspirin (22.1% vs
12.7%, p<.001). Beta blocker use (17.8% vs 15.8%), Angiotensin II receptor
blocker use (6.3% vs 7.8%).

Conclusion: This study demonstrates that at least, hypertension among
diabetic patients remains under-managed, although cardiovascular risk factors
are marginally more aggressively treated than among non diabetic patients.

We-P11:11 RELATIONSHIP BETWEEN CIRCULATING
THROMBOMODULIN LEVELS AND LATENT
PROGRESSION OF ATHEROSCLEROSIS IN TYPE 2
DIABETIC PATIENTS

I. Korzh, I. Fedotova, V. Nemtsova. Kharkov Medical University, Kharkov,
Ukraine

Objective: The present study was designed to test the hypothesis that circu-
lating levels of thrombomodulin are elevated in patients with type 2 diabetes
in proportion to the severity of the vascular damage.

Methods: A cross-sectional study was carried out using a population
consisting of 112 patients with type 2 diabetes without clinically evident car-
diovascular disease (mean age: 59 ± 11 years) and 95 healthy control subjects
(60 ± 10 years). Blood was sampled and serum concentrations of soluble
thrombomodulin were measured using an enzyme immunoassay method.

Results: We evaluated the ratio of the concentration of thrombomodulin to
that of creatinine, because soluble thrombomodulin is excreted by the kidney
and the serum level of thrombomodulin was correlated with that of creatinine
(p < 0.05). The association between the ratio and other clinical variables was
investigated. The ratio of the thrombomodulin to creatinine concentrations was
higher in diabetic patients (28.2 ± 9.8) than in control subjects (23.3 ± 5.1; p
< 0.001). Systolic blood pressure was correlated with the ratio but the ratio
showed no correlation with serum lipid levels when analyzed using data from
all subjects. In diabetic patients, the ratio correlated with the grade of sclerotic,
but not hypertensive, changes in the fundus oculi (Scheie’s classification, p
< 0.001). Furthermore, the ratio correlated with brachial-ankle pulse wave
velocity (p < 0.01).

Conclusions: These results suggest that circulating levels of thrombomod-
ulin are elevated in type 2 diabetic patients as compared to control subjects
and that the thrombomodulin level may be a molecular marker of the latent
progression of atherosclerosis in type 2 diabetes.

We-P11:12 RELATIONSHIP OF CORONARY HEART DISEASE
MORTALITY TO CASUAL BLOOD GLUCOSE
LEVEL AND SELF-REPORTED PAST HISTORY OF
DIABETES MELLITUS

S. Kadowaki 1, T. Hayakawa2, T. Okamura1, K. Nakamura1, Y. Murakami1,
Y. Nakamura3, T. Kadowaki1 , S. Saito4, A. Okayama5, H. Ueshima1. 1Shiga
University of Medical Science, Otsu, Japan; 2Shimane Medical University,
Izumo, Japan; 3Kyoto Women’s University, Kyoto, Japan; 4Sapporo Medical
University, Sapporo, Japan; 5National Cardiovascular Center, Suita, Japan

Objective: Diabetes mellitus (DM) and glucose tolerance abnormality are
well known risk factors of coronary heart disease (CHD) in western countries.
However, there is little evidence on these relationships in the Japanese whose
CHD mortality is relatively low. The purpose of this study was to elucidate
these relationships with NIPPON DATA80 which is a representative cohort of
Japanese population.

Methods: A total of 10,558 people over 30 years were randomly selected
from all over Japan to receive the National Survey on Cardiovascular Disease
in 1980 and followed up for 19 years, by 1999. Among them, 9,466 participants
whose vital status was confirmed in 1999 were included in the analysis.

We calculated hazard ratios (HR) of CHD mortality for casual blood
glucose level or self-reported DM by using Cox proportional hazard model.

We evaluated blood glucose level by dividing them into quartile groups
(Q1, Q2, Q3 and Q4 from the lowest to the highest).

To adjust confounders, age, sex, body mass index, hypertension, total
cholesterol level, smoking and drinking were included in the model.

Results: The HRs of each glucose level category were 1.55, 1.64 and 1.98
in Q2 to Q4, respectively (reference level: Q1) (P for trend = 0.018). The HRs
of the self-reported DM was 1.91 (P = 0.029). From these results, having the
DM history was approximately equivalent to casual blood glucose level being
92 mg/dl higher than the original level.

Conclusions: Self reported DM and higher casual glucose levels were risk
factors of CHD in the Japanese. Confirming DM is also very important for
detecting future risk of CHD.

We-P11:13 GENETICS AND OUTCOMES ON LIPIDS IN TYPE 2
DIABETES-BASELINE CHARACTERISTICS OF A
PROSPECTIVE STUDY OF MYOCARDIAL
INFARCTION IN DIABETICS

M.C.O. Izar, W.G.M. Relvas, R.M.S. Povoa, N. Kasinski, L. Pinto,
S.S.M. Ihara, T. Helfenstein, A.O. Santos, A.C.C. Carvalho, F.A.H. Fonseca.
Federal University of Sao Paulo, Sao Paulo, Brazil

Objective: To evaluate the prevalence of risk factors associated with myocar-
dial infarction among diabetics.

Methods: A case-control study, centrally coordinated, evaluated risk fac-
tors among type 2 diabetics with previous myocardial infarction (MI) (n=386)
or without any evidence of atherosclerosis (n=604) in five regions of Brazil. A
case report form, an electrocardiogram, and fasting blood samples for lipids
and genetic studies were collected and shipped to the central laboratory.

Results: Diabetics with MI were older (62±0.5 vs. 59±0.4 y, p<0.001),
predominantly of male sex (59 vs. 31%, p<0.001), had higher prevalence of
current smoking (10 vs. 6%, p=0.030), left ventricle hypertrophy (35% vs.
20%, p<0.0001), had diabetes for a longer time (10.0±0.4 vs. 8.0±0.3 y,
p=0.001), lower HDL-cholesterol (35±1 vs. 38±1 mg/dL, p<0.001), higher
triglycerides (248±14 vs. 191±6 mg/dL, p<0.001), and a higher prevalence
of the metabolic syndrome (92 vs. 86%, p=0.006). Multiple logistic regression
found male sex, LVH, smoking, age, duration of diabetes, and HDL-C levels
associated with MI, where male sex tripled, LVH doubled and smoking habit
increased the risk by 1.8 times.

Conclusion: Along with metabolic abnormalities, classic risk factors are
implicated in the occurrence of myocardial infarction in diabetics. Hyperten-
sion, or obesity did not identify those at higher risk for coronary events.

We-P11:14 THE ASSESMENT OF PULSE WAVE VELOCITY AND
ANKLE-BRACHIAL INDEX IN PATIENTS WITH
TYPE2 DIABETES

M. Iiyama, Y. Go, H. Kitaoka. Seikeikai Hospital, Sakai, Osaka, Japan

Objective: The purpose of the study was to examine the usefulness of Pulse
wave velocity (PWV), a indicator of the vascular stiffness and Ankle-brachial
index (ABI), a subclinical marker for lower extremity arterial disease and
complications in patients with type2 diabetes.
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Methods: 588 type2 diabetic patients admitted Seikei Hospital in 2003
were studied cross sectionally. Measure-ments of PWV/ABI were using au-
tomatic devices (BP-203RPE, Colin, Komaki, Japan). Ultrasonography (US)
was used for the detection of the atherosclerotic lesion in carotid artery (CA).

Results: Hypertension (HT), not Hyperlipidemia (HL) gave effect to PWV.
Neither HT nor HL affected to ABI. PWV was higher in patients who
had retinopathy (PDR v.s.NDR p<0.001), nephropathy (stage5 v.s. stage1
p<0.001) and neuropathy ((+) v.s. (-) p<0.01). ABI was comparable among
patients with or without microangiopathies. PWV was higher in patients who
had coronary heart disease (CHD) ((+) v.s.(-) p<0.001), cerebral vascular
disease (CVD) ((+) v.s. (-) p<0.001, arteriosclerosis obliterans (ASO) ((+)
v.s.(-) p<0.001), and the presence of plaque in CA as the result of US ((+) v.s.
(-) p<0.01). ABI was lower in patients who had CHD ((+) v.s. (-) p<0.01,
CVD ((+) v.s. (-) p<0.05), ASO ((+) v.s. (-) p<0.01 and the presence of
stenosis in CA((+) v.s. (-) p<0.01).

Conclusions: Not only macroangiopathies, but also microangiopathies
were associated with arterial systemic stiffness. Low ABI was associated with
the incidence of CHD and CVD and atherosclerotic changes that could be
obsereved as stenosis in CA in addition to ASO in patients with type2 diabetes.

We-P11:15 THE D9N POLYMORPHISM IS A MARKER OF
MYOCARDIAL INFARCTION AMONG DIABETICS

M. Izar, T. Helfenstein, W. Relvas, S. Ihara, M. Fonseca, L. Pinto, S. Fischer,
A. Santos, A. Carvalho, F. Fonseca. Federal University of Sao Paulo, Sao
Paulo, Brazil

Objectives: Although type 2 diabetes mellitus has been regarded as a risk
equivalent for coronary artery disease, genetic factors and metabolic distur-
bances may add to the risk profile of diabetics. Our purpose was to investigate
the effect of polymorphisms of genes participating in lipid metabolism in the
risk of myocardial infarction in diabetic patients.

Methods: A case-control study was conducted on a sample of 990 type 2
diabetic patients recruited from 27 institutions in Brazil. Demographic data,
risk factors and fasting blood samples were collected. Selected polymorphisms
[APO AI (Msp I), APO C3 (Sst I), APO E (Hha I), CETP (Taq I), PON 1
(Gly192Arg), LPL (D9N), and both Mwo I and Avr II of LCAT] were studied
by PCR-RFLP.

Results: Among diabetics there was an increased risk of MI in those
carrying the 9N allele (OR=1.62, p=0,008), with protection conferred by the
S1 allele (OR=0.69; p=0.02) and the rare allele M2- (OR=0.97; p=0.07). A
multiple logistic regression model which included clinical and genetic vari-
ables, as independent variables showed that the rare 9N allele was associated
with increased risk of MI (OR=1,78, p=0,002). In conclusion, the search for
genetic markers can be a reasonable approach for diabetic patients under risk
of myocardial infarction.

We-P11:16 DIABETES MELLITUS HAVE IMMUNE SYSTEM
ALTERATIONS SIMILAR TO THAT OF UNSTABLE
ANGINA: A CLUE TO EXPLAIN HIGH
CARDIOVASCULAR RISK OF DIABETES

S. Brugaletta 1, S. Giubilato1 , D. Pitocco2 , M. Narducci1 , V. Colafrancesco1 ,
G. Ghirlanda2 , L. Biasucci1 , G. Liuzzo1, M. Conte1, F. Crea1. 1Institute of
Cardiology, Catholic University, Rome, Italy; 2Institute of Internal Medicine,
Catholic University, Rome, Italy

Background: Type 2 diabetes mellitus (T2DM) is associated with low-grade
inflammation and with an increased risk of ACS. Unusual T-lymphocytes,
CD4+CD28null cells have been recently found in the peripheral blood and
in the coronary plaques of ACS. As these cells can induce pro-inflammatory
pathways, we hypothesized that CD4+CD28null cell expansion might be
involved in the immune system disorders associated with T2DM.

Methods: Peripheral blood T cells from 47 patients with T2DM without
clinical evidence of ischemic heart disease were analyzed for the distribution
of T cell subsets by flow cytometry, and compared with 45 age- and sex-
matched healthy subjects (H), and 110 patients with unstable angina (UA).
High sensitivity C-reactive protein (CRP) was also measured. UA patients
were sub-grouped according to the presence (26 patients, UADM+) or absence
(84 patients, UADM-) of clinical T2DM.

Results: CD4+CD28null cell frequency (median, range) was significantly
higher in T2DM (5.3, 0.2-22.5%) than in H (0.7, 0.1-3.8%; P<0.001).
UADM+ showed the highest CD28null cell frequency (13.3, 0.11-48.0%) as
compared with UADM- (4.0, 0.2-35.0%; P=0.011), T2DM (P=0.013) and
H (P<0.001). CRP measurement gave similar results. Regression analysis

was performed in T2DM patients to identify the variables associated with
CD28null cell expansion, that was directely associated with HbA1c (P=0.004).

Conclusions: Senescent T-lymphocytes with functional activities pre-
disposing to vascular injury are expanded in T2DM, are associated with
poor glycemic control, and might conceivable contribute to the increased
cardiovascular risk of diabetes.

We-P11:17 DURATION OF TYPE 2 DIABETES AND THE
OCCURRENCE OF SUBCLINICAL
ATHEROSCLEROSIS IN 64-YEAR-OLD WOMEN

G. Brohall1, C.J. Behre1, J. Wikstrand2, J. Hulthe2, B. Fagerberg1,2 .
1Institute of Internal Medicine, Sahlgrenska University Hospital, Gothenburg,
Sweden; 2Wallenberg Laboratory for Cardiovascular Research, Sahlgrenska
University Hospital, Gothenburg, Sweden

Objective: To examine the occurrence of subclinical atherosclerosis in the
carotid arteries in 64-year- old women in relation to the duration of type 2
diabetes.

Methods: 241 women with diabetes mellitus obtained from a population
screening were included in the study. About half (119) were newly detected by
using a repeated oral glucose tolerance test. B-mode ultrasound was used to
measure intima-media thickness (IMT) and the area of therosclerotic plaques
bilaterally in the common carotid artery (CCA) and the bulb.The plaques were
further characterized as mainly echolucent or ecogenic.

Results: Duration of diabetes correlated to intima-media-thickness (IMT)
(r=0.204, p=0.003) and ocurrence of plaque (r=0.167, p=0.014) in the carotid
artery. In a covariance analyses with IMT as dependent variable and diabetes
duration, systolic blood pressure, LDL cholesterol and smoking as covariates,
only diabetes duration was associated with IMT (partial correlation coefficent
= 0.153, p=0.031). In women with newly detected diabetes (diabetes duration
tertile 1), 42% had plaques, in those with duration 1 month to 3 years (tertile
2) and 3-58 years (tertile 3), 46% and 63% had plaques (p=0.012). Echolucent
plaques occurred in 39%, 40% and 61% respectively (p=0.008).

Conclusions: Among women with diabetes the duration of the disease was
directely associated with thicker intima-media and the occurrence of plaque,
especially echolucient plaques, in the carotid artery.
Funding: This study was funded by the Swedish Lung and Heart Foundation
and by Astra Zeneca.

We-P11:18 THE EFFECTS OF APOE POLYMORPHISM ON THE
RELATIONSHIPS BETWEEN CETP ACTIVITY AND
LIPID PROFILE IN TUNISIAN PATIENTS WITH
TYPE 2 DIABETES MELLITUS

M. Smaoui1, N. Attia1, S. Hammami2, R. Chaaba1, N. Koubaa1, A. Nakbi1,
A.S. Masmoudi1, M. Hammami1. 1Labortoire de Biochimie, Faculté de
Médecine de Monastir, Monastir, Tunisia; 2Service de Médecine Interne,
CHU Monastir, Monastir, Tunisia

Objective: Low HDL-C level is a major risk of atherosclerosis in patients with
type 2 diabetes mellitus (T2DM). Cholesteryl ester transfer protein (CETP) is
a crucial protein involved in the regulation of HDL. Apolipoprotein (apo) E
is a glycoprotein that plays a central role in lipid metabolism and its genetic
polymorphism is under the control of three common alleles (E2, E3, E4).
The purpose of this study was to examine whether variation at apoE gene
modulates the association between the CETP activity and lipid profile in 165
Tunisian patients with T2DM.

Methods: CETP activity was defined as the amount of radiolabeled
cholesteryl ester (CE) transferred from exogenous HDL to exogenous apoB
containing lipoproteins in 2 hours. ApoE genotypes were identified with PCR
amplification and restriction endonuclease digestion (HhaI).

Results: In patients with T2DM carrying apoE2 allele, the CETP activity
was negatively correlated to plasma HDL-C (n=13; R=-0.67; p=0.01) and pos-
itively to triglyceride (TG) level (n=13, R=0.48; p=0.09). However, in patients
possessing at least one E4 allele, there was significant positive correlation
between CETP activity and HDL-C (n=21, R=0.46; p=0.033) and a negative
correlation between CETP activity and TG levels (n=21, R=-0.44; p=0.04).
In E3 homozygotes, no significant correlation was detected between CETP
activity and lipid or lipoprotein parameters.

Conclusion: Enhanced CETP activity in type 2 diabetic patients may be
more atherogenic in apoE2 carriers by depleting plasma HDL-C.
Funding: This work was supported by the grant from MRSTDC-UR-Nutrition
Humaine et Désordres Métaboliques.
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We-P11:19 ASSESSMENT OF VON WILLEBRAND FACTOR
(VWF) AND ITS CORRELATION WITH
CARDIOVASCULAR RISK FACTORS IN TYPE 2
DIABETES AND NON DIABETIC POPULATION

R. Kapoor1, A. Kapoor2, K.S. Gill3 . 1Heart Station & Diabetes Clinic,
Amritsar, Punjab, India; 2Advanced Diagnostics Centre, Amritsar, Punjab,
India; 3Nijjar Diagnostics Centre, Amritsar, Punjab, India

Background: baPWV (brachial pulse wave velocity) along with traditional
risk factors like dyslipidemia, altered BMI (body mass index), hypertension
have been known to carry increased risk of coronary artery disease. VWF is
being regarded as a good predictor of vascular risk. This study was designed
to determine the role and the correlation of vwf with other cardiovascular
risk factors in type 2 diabetics and the results compared with normal patient
population.

Study: 46 patients were studied in two groups of 23 patients each group I
diabetics and group II non diabetic patients, for VWF, baPWV along with other
risk factors like lipid profile, albuminurea, hypertension, BMI and HbA1c
were also determined. The results were correlated and statistically analyzed.

Results: The mean baPWV in diabetics was higher 1434 in group I as
compared to 1315 in group II. Similarly mean VWF was 297 in group
I while it was 202 in group II.All other risk factors also showed similar
higher values in type 2 diabetes. A weak correlation of VWF was seen (r=
0.29; pvalue 0.01) with urinary proteins in both the groups. No statistically
significant correlation was seen with bapwv (pvalue 0.94) and with all other
risk factors A1c (pvalue0.47), BMI(pvalue 0.57), cholesterol (pvalue0.08), ldl
(pvalue0.47) studied in both diabetics and non diabetics groups.

Summary: This study shows that vwf-a marker of endothelial dysfunc-
tion, is raised in type 2diabetics compared to the normal patient population;
however no direct correlation was seen with bapwv- a marker of sub clinical
atherosclerosis and other traditional risk factors.

We-P11:20 IMPACT OF AORTIC VALVE CALCIFICATION IN
CARDIAC DEATH FOR JAPANESE TYPE 2
DIABETIC PATIENTS DURING END-STAGE RENAL
DISEASE THERAPY

A. Sato, T. Nakagami, T. Babazono, Y. Iwamoto. Diabetes Center, Tokyo
Women’s Medical University, Tokyo, Japan

Aortic valve sclerosis indicated an association with cardiovascular mortality
and systemic atherosclerosis. The objective of this study was to determine the
prevalence and the prognostic implication of aortic valve calcification (AVC)
in Japanese type 2 diabetic patients with end-stage renal disease (ESRD).

An inception cohort of 243 consecutive type 2 diabetes with ESRD had
echocardiography and clinical assessment performed at the start of dialysis
therapy. AVC was decided as bright echoes of more than 1mm on at least
one cusp of the aortic valve. Aortic stenosis was defined as thickened leaflets
and an increased velocity across the aortic valve (>2 m/sec). We followed
prospectively 238 patients (165 men, 56 (SD:11) years) for a median of 47
(range: 6-117) months. Main outcome measure was cardiac death.

At baseline, 34 patients (14%) had AVC, and 4 patients had aortic stenosis.
Patients with AVC were older than patients without AVC (62 (11) vs 56 (11)
years), while BMI, HbA1C, blood pressure and haematocrit were about the
same in two groups. During follow-up 109 patients died, and cardiac death
was the highest event of mortality (40%). The relative risk of cardiac death
was 2.5 (CI; 1.1∼5.6) among patients with AVC at baseline, as compared with
patients without AVC. In Cox’s proportional hazard model, factors affecting
cardiac death were age (HR 1.0 (CI; 1.0∼1.1)) and ACV (HR 1.9 (1.0∼ 3.9))
after adjustment for gender, BMI, HbA1c, blood pressure, and haematocrit.

In conclusion, ACV is not frequent in Japanese type 2 diabetic patients
with ESRD. However, AVC is a powerful predictor for cardiac death in type 2
diabetic patients with long-term dialysis therapy.

We-P11:21 INSULIN THERAPY REDUCE PROGRESSION OF
CAROTID STENOSIS IN TYPE 2 DIABETIC
PATIENTS: A RETROSPECTIVE LONGITUDINAL
STUDY

F. Piarulli 1, S. Viaggi2, G. Bax1, B. Laverda1, G. Sartore1, D. Fedele1.
1Department of Medical and Surgical Sciences, University of Padova,
Padova, Italy; 2Qubigroup S.P.A., Padova, Italy

Objective: assess the risk factors for the progression of maximum carotid
stenosis (MCS) in type 2 diabetics(DM).

Methods: analysis of database of 78 consecutive DM subjected every 6
months for 3 years to verify MCS by echocolordoppler.

Results: DM were divided,depending on insulin therapy (INS) and on
the HbA1c: 13 in Group1 (no INS, low HbA1c),43 in Group2 (no INS,high
HbA1c),22 in Group3 (INS,high HbA1c).The groups were characterized and
compared at entry.The Group3 showed longer duration of diabetes, higher gly-
caemia levels and prevalence of retinopathy and neuropathy.MCS progression
was reported after 3 years.The univariate chi-square test showed a significant
difference among groups in the incidence of MCS progression, ranging from
4% in Group3 to 15% in Group1 and 39% in Group2,for an overall statistical
significance of p=0.0061.Because of the worst outcome of Group2,it was
considered as reference value for a statistical logistic model and odds ratios
for Group1 and Group3 were calculated against it.The dichotomous response
variable logistic model,performed in a univariate pattern with the only Group
variable as independent variable,reported a significant odds ratio of 14 (CI
2-112) only for the comparison of Group3 against Group2,showing a lower
risk of MCS progression for Group3.The multivariate logistic model did not
select other significant risk factors for MCS progression and the only Group3
accounted for significant variance explanation of the statistical model.

Conclusions: we found no progression of MCS in DM in INS. The
protective effect of INS was more evident in patients with poor metabolic
control.

We-P11:22 CAROTID ATHEROSCLEROTIC PLAQUES IN TYPE
2 DIABETIC PATIENTS: ROLE OF GLYCOXIDATION

F. Piarulli, A. Lapolla, G. Sartore, B. Laverda, R. Reitano, R. Marin,
E. Manzato, D. Fedele. Department of Medical and Surgical Medicine,
University of Padova, Padova, Italy

Objective: to assess the risk factors for carotid stenosis in type 2 diabetic
patients (DM).

Methods: 45 consecutive DM were subjected to echocolordoppler of
carotid arteries to verify the presence of at least a plaque (understood as an
endoluminal protrusion from the wall of more than 1.5 mm). We found: 25
patients (13 men and 12 women, age 65 9 years, duration of disease 7 6
years)with and 20 patients (11 men and 9 women, age 58 13 years, duration of
disease 4 2 years)without carotid stenosis. Pentosidine was detected by HPLC.
LDL relative flotation, a measure of LDL particle buoyancy, was determined
by Density Gradient Ultracentrifugation. Carboxymethylysine, nitrotyrosine
(a marker of NO-dependent damage in vivo), oxidized LDL and relative
autoantibodies (oxLDL ab) were measured by ELISA

Results: we found no significant differences between the two groups with
respect to age, disease duration, BMI, lipid profile, HbA1c, pentosidine,
nitrotyrosine and oxidized LDL. DM with plaques had LDL particles smaller
and denser than those without (0.33 0.04 LDL relative flotation vs 0.36 0.04;
p=0.008), and higher levels of carboxymethylysine (1924 360 ng/ml vs 1685
173 ng/ml; p=0.01); as well as higher levels of oxLDL ab (348 293 mU/ml
vs 193 99; p=0.04). In multiple regression analysis, carboxymethylysine and
oxLDL ab were independently related to carotid stenosis.

Conclusion: Our findings suggest that glycoxidation products and oxLDL
ab are independently associated with the presence of carotid plaques in type 2
diabetic patients.

We-P11:23 ACE AND PAI-1 INSERTION/DELETION
POLYMORPHISMS AND AGE-RELATED CHANGES
IN PULSE PRESSURE IN SUBJECTS WITH TYPE 2
DIABETES

G. Penno, D. Lucchesi, L. Pucci, C. Fotino, S. Triscornia, F. Caricato, S. Del
Prato, R. Miccoli. Department of Endocrinology and Metabolism, University
of Pisa, Pisa, Italy

We investigated the role of ACE I/D and PAI-1 4G/5G gene polymorphisms
to the age-related changes in BP in 605 type 2 diabetics (383 M, 222 F,
age 61±8 years, DD 13±10 years). The frequency of ACE polymorphisms
were: I/I 12%, I/D 49%, D/D 39%; PAI1 5G/5G 21%, 4G/5G 48%, 4G/4G
31%. Hypertension was present in 80% of subjects (81% M, 77% F). Mean
values of SBP, DBP and PP did not differ by gender and by genotypes. The
slopes of the age-BP regressions (SBP and PP) did not differ in the three
ACE I/D genotypes in F, while only marginally significant differences were
observed in M (SBP: 0.94±0.49; 0.91±0.20 and 0.26±0.21; PP: 0.89±0.36,
1.01±0.16 and 0.54±0.18 for II, ID and DD, respectively, p<0.05). The
slopes of the age-BP regressions (SBP and PP) did not differ in the three
PAI-1 4G/5G genotypes in M, while significant differences were observed in F
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(SBP: 1.31±0.32; 0.42±0.20 and 0.21±0.45; PP: 1.11±0.23, 0.68±0.16 and
0.32±0.37 for 5G/5G, 4G/5G and 4G/4G, respectively, p<0.001). In F, PP was
lower in 5G/5G than in 4G/5G and 4G/4G (60±17, 64±16 and 69±17 mmHg,
respectively, p=0.05). In F, not in M, the 4G4G genotype was associated with
overt nephropathy (p=0.02). By logistic regression, the relationship of 4G/5G
with nephropathy resulted independent of SBP (or PP), HbA1c and BMI. In
females with type 2 diabetes, the omozygosity for the 4G allele of the PAI-1
gene is associated with a lower slope in the regression between age and SBP
or PP. The independent role of PP and the PAI-1 polymorphism suggest that
this is only one of the possible pathogenetic mechanisms.

We-P11:24 ATHEROGENIC EFFECTS OF UPPER
RESPIRATORY INFECTIONS AND PASSIVE
SMOKING IN CHILDREN WITH TYPE 1 DIABETES
MELLITUS

M. Odermarsky1, S. Willers2, P. Liuba1. 1Pediatric Cardiology, Lund
University Hospital, Lund, Sweden; 2Epidemiology, Lund University
Hospital, Lund, Sweden

Background: Infection could contribute to atherosclerosis. Several experi-
mental animal studies have suggested possible cumulative adverse effects of
repeated infections on arterial wall. Viral infections in the upper airways are
more common in diabetic patients.

Methods: Common carotid artery compliance (CAC) and stiffness index
(SI) were assessed by external ultrasound in 70 children (mean age 14.9) with
type 1 diabetes mellitus. The number of upper respiratory tract infections
(URTI) experienced during the past year was assessed by questionnaire.
Household tobacco smoke exposure (TSE) was assessed by both questionnaire
(nr of cigarettes smoked/day) and plasma cotinine. Plasma lipids, CRP, and
Hb1ac were measured.

Results: CAC was decreased while SI was increased in children with
frequent URTI (more than 4 per year; n=18) as compared with the remaining
children (p<0.05 for both). Plasma cotinine was higher in children with
frequent URTI than in the remaining children (3±2 vs 59±29 ng/ml, p<0.01).
The number of cigarettes/day correlated with TC/HDL (p=0.001, r=0.5) and
LDL/HDL (p=0,001, r=0.4) ratios and with CRP (p<0.05, r=0.2). In a multi-
variate model, the number of URTI/past year and HbA1C were independent
predictors of the decrease in CAC (r=-0.3 and -0.4, respectively; p<0.05 for
both).

Conclusion: Recurrent viral infections in the upper airways seem to have
cumulative deleterious effects on the arterial elasticity in diabetic children.
Passive smoking could be an important link.
Funding: Petru Liuba (principal investigator) received a clinical scientist
faculty award from FAMRI (FL, USA).

We-P11:25 CORONARY ARTERY DISEASE IN TYPE 2
DIABETES: EFFECTS OF WEIGHT LOSS ON LIPID
PEROXIDE LEVELS, ANTIOXIDANT ENZYME
ACTIVITY AND INSULIN SENSITIVITY

N.M. Lalic1, M. Ostojic2, K. Lalic1, A. Jotic1, M. Zamaklar1, L.J. Lukic1,
T. Milicic1 , N. Rajkovic1 . 1Institute for Endocrinology, Belgrade, Serbia -
Montenegro; 2Institute For Cardiovascular Diseases, Belgrade, Serbia -
Montenegro

Objective and Methods: This study was aimed to evaluate the effect of a
moderate weight reduction diet (individually adjusted, 1400-1800 kcal/day,
55% carbohydrates, 30% fat and 15% proteins) applied for 6 months on (a)
lipid peroxide levels (determined by thiobarbituric acid-reacting substance
(TBARS) assay), (b) antioxidant enzyme glutathione peroxidase (GSH-Px)
and superoxide dismutase (SOD) activity (spectrophotometry) and (c) insulin
resistance (IR) (HOMA-IR), representing risk factors for coronary artery
disease (CAD), in obese Type 2 diabetes (T2D) patients with CAD (group A,
N=32) and in obese nondiabetics with CAD (group B, N=29). The presence
of CAD was determined angiographically.

Results: After the implementation of the dietary regimen (0 vs 6 mo, BMI:
A: 29.6±1.1 vs 26.9±0.7; B: 28.9±0.8 vs 25.4±0.4 kg/m2, p<0.05), we
found a small but not significant decrease in the TBARS levels, while both
GSH-Px and SOD activity significantly increased in both groups (A: GSH-Px:
22.5±3.0 vs 28.2±2.9 U/gHb; SOD: 7.0±1.1 vs 9.9±1.2 U/mgHb, p<0.05; B:
GSH-Px: 25.9±3.1 vs 34.1±3.5 U/gHb; SOD: 8.7±1.4 vs 12.7±2.2 U/mgHb,
p<0.01). Also, we found the decrease in HOMA-IR (A: 11.7±2.0 vs 6.6±0.7,
p<0.01, B: 4.9±0.6 vs 2.4±0.2, p<0.01) which correlated both with changes
in GSH-Px and SOD (-0.355 and -0.341; p<0.05) Conclusion: Our results

have demonstrated that the weight loss was efficient to induce important
beneficial increases in the antioxidant enzyme activity both in obese T2D
patients and nondiabetics with CAD, which correlated with the simultaneous
improvement in insulin sensitivity.

We-P11:26 CORONARY ARTERY DISEASE IN TYPE 2
DIABETES: RELATIONSHIP BETWEEN CHANGES
IN LDL PARTICLE SIZE, LIPOPROTEIN
SUBFRACTION LEVELS AND INSULIN
RESISTANCE

K. Lalic1, M. Zamaklar1, N.M. Lalic1, M. Ostojic2, V. Kalimanovska3 ,
A. Topic3, N. Rajkovic1 , A. Jotic1, J. Vekic3. 1Institute for Endocrinology,
Belgrade, Serbia - Montenegro; 2Institute For Cardiovascular Diseases,
Belgrade, Serbia - Montenegro; 3Faculty of Pharmacy, Belgrade, Serbia -
Montenegro

Background: The relationship between changes in LDL particle size, lipopro-
tein subfraction levels and insulin resistance (IR) relevant for the pathogenesis
of coronary artery disease (CAD) in Type 2 diabetes (T2D) has not yet been
elucidated.

Methods: We evaluated LDL particle size (gradient gel electrophoresis)
and their relationship to total cholesterol (Ch), HDL-Ch, LDL-Ch and triglyc-
eride (Tg) (enzymatic methods), Tg/HDL ratio and IR (homeostasis model
assessment, HOMA) levels in 25 T2D patients with CAD (group A), 30 T2D
patients without CAD (group B), 20 nondiabetics with CAD (group C) and 35
nondiabetics without CAD (group D).

Results: LDL diameter was significantly lower in group A vs B
(25.07±0.31 vs 26.37±0.26 nm, p<0.05) and in group C vs D (25.74±0.30
vs 26.51±0.24nm, p<0.05). The prevalence of small dense LDL was signif-
icantly higher in group A vs C (36.7 vs 21%; p<0.05). Total Ch, LDL-Ch,
Tg and Tg/HDL ratio levels were higher, while HDL-Ch levels were lower in
group A vs B and in group C vs D. Also, HOMA was significantly higher in
group A vs B (12.6±2.6 vs 8.9±1.2; p<0.05) and in group C vs D (4.1±0.6 vs
2.9±0.3; p<0.01). However, LDL particle size correlated significantly, both
in T2D and in nondiabetics, only with the changes in HDL-Ch, Tg/HDL and
HOMA levels.

Conclusions: The results signify that both in T2D and nondiabetic sub-
jects, presence of small dense LDL is strongly associated with impairments in
reversal cholesterol metabolism and IR. Also, the results imply that Tg/HDL
ratio might be a useful marker reflecting small dense LDL in T2D.

We-P11:27 INSULIN RESISTANCE AND HYPOFIBRINOLYSIS
FACILITATE GRAFT STENOSIS AFTER CORONARY
ARTERY BYPASS GRAFTING IN TYPE 2 DIABETIC
PATIENTS

V. Kanjuh1, N.M. Lalic2, M. Ostojic1, K. Lalic2, S. Kanjuh1, A. Jotic2,
L.J. Lukic2, T. Milicic2 . 1Institute for Cardiovascular Diseases, Belgrade,
Serbia - Montenegro; 2Institute for Endocrinology, Belgrade, Serbia -
Montenegro

Background: The influence of metabolic and hemostatic determinants on
the stenosis after coronary artery bypass grafting (CABG) in type 2 diabetes
(T2D) patients remains still unclarified.

Methods: This study was aimed to analyze insulin resistance (IR) (home-
ostasis model assessment, HOMA), plasma insulin (PI) (radioimmunoassay),
plasminogen activator inhibitor 1 (PAI-1) (plasminogen chromogenic plasmin
substrate assay) and lipoprotein subfraction (total cholesterol (Ch), HDL-Ch.
LDL-Ch and triglyceride, TG) levels (enzymatic methods) in: T2D patients
with verified graft stenosis developed during the 5 year period after CABG
(group A, N=30); T2D patients without stenosis after the same period of time
after CABG (group B, N=24) and healthy controls (group C, N=26).

Results: We found that HOMA levels were significantly higher in group
A vs B (14.7±2.3 vs 8.6±1.7; p<0.01), being remarkably higher in both
groups compared to group C (2.8 ±0.2; p<0.01). PI levels were significantly
higher in group A vs B (p 0.05) and in both groups vs group C (p<0.01).
Simultaneously, PAI-1 levels were also significantly higher in group A vs
group B (8.9±0.8vs5.3±0.4 U/ml, p<0.05), being higher compared to group
C (2.1±0.1U/ml, p<0.05). However, we could not detect the difference
between groups A and B in total Ch, HDL-Ch, LDL-Ch and TG levels.

Conclusion: The results imply that IR, together with related increase in PI
and hypofibrinolysis, strongly facilitates the graft stenosis development after
CABG in T2D patients.
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We-P11:28 LOWER ANTIOXIDANT ENZYME ACTIVITY IS
ASSOCIATED WITH INSULIN RESISTANCE IN TYPE
2 DIABETICS WITH DIFFERENT SUBTYPES OF
ISCHEMIC STROKE

A. Jotic1, N.M. Lalic1, V.S. Kostic2, N. Sternic2, T. Milicic1, L.J. Lukic1,
M. Mijailovic2 , M. Macesic1. 1Institute for Endocrinology, Belgrade, Serbia
- Montenegro; 2Institute For Neurology, Belgrade, Serbia - Montenegro

Objectives: The reduced antioxidant activity was suggested to facilitate the
appearance of ischemic stroke, but its role in different subtypes of the stroke
has not been clarified. In our study we analyzed (a)insulin sensitivity (IS)
levels and (b) three different types of antioxidant enzyme activities, glu-
tathione peroxidase (GSH-Px), superoxide dismutase(SOD) and glutathione
reductase (GR) in Type 2 diabetics (T2D) and atherothrombotic infarction
(ATI) (groupA,N=34), T2D and lacunar infarction (LI) (groupC,N=20) and
T2D without ischemic stroke (groupD,N=20).

Methods: ATI and LI were confirmed on cranial computerized scan or
magnetic resonance imaging. IS levels were determined by the frequently
sampled intravenous glucose tolerance test with minimal model analysis (Si
index). GSH-Px, SOD and GR activity were detected by spectrophotometry.

Results: We found that Si levels were significantly lower in group A and
B vs C (1.05±0.36,1.13±0.31vs1.99±0.97 min(-1)/mU/lx10(4), p<0.05).The
GSH-Px and GR activity were significantly lower in group A and B vs C
(GSHPx: A:21.1±3.1, B:20.1±1.0 vs C:37.3±1.0; p<0.05; GR: A:42.4±2.7,
B:42.3±1.0 v C:63.8±3.0 U/gHb; p<0.05).The changes in Si significantly
correlated with GSH-Px and GR activity levels in T2D (GSH-Px:r=0.416,
GR:r=0.352, p<0.05).

Conclusions: Our results have shown that decreased IS was associated with
lower glutathione dependent types of antioxidant enzyme activity both in ATI
and LI in T2D. The results imply that atherogenic influence of decreased IS
in those patients might be exerted through a significantly reduced glutathione
dependent antioxidant enzyme activity.

We-P11:29 RAS ASSOCIATED WITH DIABETES (RAD)
MODULATES INDUCIBLE NITRIC OXIDE
SINTHASE (INOS) ACTIVITY IN VASCULAR
SMOOTH MUSCLE CELLS (VSMC) FROM
DIABETIC RATS

P. Di Tomo2, A. Giardinelli2 , S. Di Silvestre2, N. Di Pietro2, G. Formoso1,2,
P. Di Fulvio1,2 , F. Capani1,2 , A. Consoli1,2 , A. Pandolfi2. 1Aging Research
Center, Ce.S.I., G. D Annunzio University Foundation, Department of
Biomorphology, Chieti-Pescara, Italy; 21 Department of Medicine and Aging
Science, University G. D Annunzio and 2 Aging Research Center, Ce.S.I.,
Chieti-Pescara, Italy

Objectives: In diabetes, inflammation and increased oxidative stress could
induce iNOS expression contributing to vascular damage. Rad, a G protein
overexpressed in diabetic animals, binds calmodulin (CaM) in a Ca2+-
dependent manner. Since Ca2+-CaM can modulate iNOS activity, aim of this
study was to investigate the relationships between iNOS activity and Rad
expression in vSMC from DR.

Methods and Results: We measured Rad mRNA levels (Real Time PCR),
iNOS expression (RT-PCR, Western Blot) and activity (radiometric technique)
and nitrotyrosine levels (immunofluorescence) in cultures of aortic vSMC
from 10 diabetic (90% pancreatectomy, DR) and 10 control (sham surgery,
CR) rats, after 24 hrs incubation with 20 μg/ml LPS. LPS increased iNOS
mRNA and protein levels to the same extent in CR and DR, while iNOS
activity was about 7 folds greater in DR. Notwithstanding increased iNOS
activity, cGMP levels were not different between DR and CR cells: DR cells,
however, exhibited increased nitrotyrosine levels. As to the effect of LPS on
RAD expression, exposure to LPS was followed in CR by a rapid increase in
RAD, whereas in DR RAD mRNA levels decreased significantly.

Conclusions: In DR increased CaM availability, possibly due to inhibition
of RAD expression, may increase iNOS activity. However, the lack of i.c.
cGMP increase and the enhanced nitrotyrosine generation in DR suggest
that most of the NO produced in pro-oxidant milieu gets converted into
peroxinytrite in these cells. Rad potential role in modulating iNOS activity in
diabetes might provide new insight in the mechanisms linking diabetes and
atherosclerosis.

We-P11:30 MARBURG HYPOTHESIS OF CORONARY ARTERY
DISEASE: A NEW CONCEPT OF
ATHEROSCLEROSIS IN PATIENTS WITH DIABETES
MELLITUS

J.R. Schaefer1, S. Klumpp2, B. Hufnagel3, B. Maisch1, J. Krieglstein3 .
1Internal Medicine - Cardiology, University Hospital, Philipps-University,
Marburg, Germany; 2Institute for Pharmaceutical and Medicinal Chemistry,
University of Muenster, Muenster, Germany; 3Institute for Pharmacology And
Toxicology, Philipps-University, Marburg, Germany

Introduction: Atherosclerosis and coronary artery disease (CAD) is the major
cause of death in the industrialised world. Hypercholesterolemia plays a major
role in atherosclerosis, however it is unclear why the same risk factor hits the
heart but not at the same degree the arteries of other organs. Furthermore it
is unclear why patients with diabetes mellitus suffer from severe and diffuse
atherosclerosis. Therefore one of the most challenging questions still remains
unanswered, namely: why does atherosclerosis occur where it occurs and
why is it more sever in patients with diabetes ? We hereby suggest a new
and intriguing theory of why unsaturated fatty acids trigger apoptosis of
endothelial cells, especially in organs which depend on fatty acids for energy
supply, such as the heart or in patients with diabetes mellitus.

Results: PP2C is activated by unsaturated fatty acids. Since most of the
fatty acids are transported by lipoproteins, we studied if fatty acids liberated
from physiological concentrations of VLDL and LDL would be able to
stimulate the activity of PP2C in endothelial cells. There is a 10-fold increase
in activation of PP2C by fatty acids isolated from VLDL and LDL resulting in
an almost complete apoptosis of endothelial cells.

Conclusion and Hypothesis: We postulate for the first time that atheroscle-
rosis is a disease of organs which depend on fatty acids as major source of
energy. This might explain the finding that atherosclerosis occurs mostly at
the heart. However, this finding would also explain why patients with diabetes
mellitus and an impaired glucose metabolism develop premature and severe
atherosclerosis in almost all arteries. Since the energy supply in diabetes is
covered at a large proportion by fatty acids we see in this a major cause for
atherosclerosis in patients with diabetes mellitus. Since HMG-CoA reductase
inhibitors (= statins) increase the (potentially protective) fatty acid binding
protein this mechanism might also explain the ’non-lipid’ beneficial effect of
statins in patients with diabetes. Furthermore the lack of such mechanisms
might explain the disappointing results of studies with fibrate treatment in
diabetes such as the FIELD study. Clearly this intriguing theory needs further
evaluation and confirmation, but if so, influencing the transendothelial fatty
acid transport might become a new and promising target of atherosclerosis
treatment within the near future.

We-P11:31 DIABETES MELLITUS AND ARTHEROSCLEROSIS

L. Vasilje, M. Galjak. Zdravstveni Centar/Hospital, Novi Pazar, Serbia and
Montenegro

Artherosclerosis is a degenerative process of aging arteries which concerns
practically all arteries from arterioles to aortas, localized or diffused with
lesion of stenos, obstructions, creating aneurisms and bursting of the walls.

All these tests show a number of clinical images which depend of
localization, weight and form of lesion.

Artherosclerosis is disease of the modern humanity. The number of old peo-
ple who suffer from this disease is increasing, and because of environmental
factors more and more middle age and younger people are getting ill.

Disorder of metabolism of fats and glucoses is the main pathogen of
arthrosclerosis.

The disorder of the metabolisms glucose for its end has chronicle illness
diabetes mellitus and nearly each patient with this illness can be treated as
patient with cardiovascular problem. Inevitably Diabetes mellitus leads to
disorder in blud vessels which results as arthrosclerosis -mikro and makroan-
gopaty localized on retina, kidnies, perifer nervs and capilars of scelet muscels
as vasculopathy, polyneuropathy, retinopahty, nephropathy, infarct of miocard
and celebrovascular incidents.

Regular chronical complication of diabetes mallitus was found in the
examined population. 16% samples of 140 examined patients who suffer
diabetes for a long time shows peripheral vasculopathy.

In order to prevent complications and slow them down, the primary and
secondary treatment is necessary.
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We-P11:32 UNCOUPLED ENDOTHELIAL NITRIC OXIDE
SYNTHASE IN DIABETIC BONE MARROW-IMPACT
ON ENDOTHELIAL PROGENITOR CELLS

T. Thum, D. Fraccarollo, P. Galuppo, M. Schultheiss, G. Ertl, J. Bauersachs.
Julius-Maximilians-Universität, Medizinische Klinik I, Kardiologie,
Würzburg, Germany

Endothelial progenitor cells (EPC) mobilized from bone marrow contribute
to replacement of diseased endothelial cells, thereby limiting atheroscle-
rotic plaque formation. Translocation of EPC to the circulation involves
vascular endothelial growth factor (VEGF)/nitric oxide (NO) and matrix
metalloproteinase-9 (MMP-9)-mediated pathways in bone marrow. In rats
with streptozotocin-induced diabetes we investigated alterations of bone mar-
row molecular mobilising pathways, which determine circulating EPC levels.
Diabetes was associated with a reduction of circulating EPC to 39±5% when
compared to controls. Superoxide anion (O2-) production was substantially
enhanced in diabetic bone marrow. eNOS protein expression was increased in
bone marrow extracts of diabetic rats, but eNOS dimer/monomer ratio as well
as eNOS and Akt phosphorylation were reduced. NOS inhibition decreased
O2- levels in bone marrow of diabetic rats indicating the involvement of eNOS
in exaggerated O2- production. MMP-9 activity was significantly depressed
in bone marrow of diabetic animals compared to controls. Treatment with
the angiotensin receptor blocker telmisartan improved phosphorylation of
eNOS in diabetic bone marrow and increased EPC levels. Our data show
uncoupling of eNOS in diabetic bone marrow, resulting in eNOS-mediated
O2- production, and reduced MMP-9 activity. Subsequent reduction of EPC
levels is likely to contribute to the pathogenesis of vascular disease in diabetes
mellitus. Angiotensin receptor blockade may be a novel therapeutic approach
to reverse eNOS uncoupling in bone marrow and normalise impaired EPC
levels in diabetes.

We-P11:33 PARAOXONASE GENE POLYMORPHISM (PON1 192)
IS ASSOCIATED WITH ENDOTHELIAL FUNCTION
IN PATIENTS WITH TYPE 2 DIABETES

C. Irace1, C. Cortese2, F. Dell’Aquila1 , L. Liberatoscioli2 , L. Mannucci2 ,
G. Federici2 , A. Gnasso1. 1Dept. of Clinical and Experimental Medicine,
University of Catanzaro, Catanzaro, Italy; 2Dept. of Internal Medicine,
University of Tor Vergata, Rome, Italy

Objective: Endothelial dysfunction is frequent in diabetic patients and may
be related to increased oxidation of circulating LDL. Paraoxonase (PON1)
is an HDL-linked anti-oxidant enzyme whose activity is influenced by a
genetic polymorphism at codon 192 resulting in a Gln to Arg change. In the
present study, we have investigated the possible association between the PON1
polymorphism and the endothelial function in patients with type 2 diabetes
mellitus.

Methods: 69 diabetic patients and 41 sex- and age-matched controls were
enrolled. The PON1 Gln192Arg polymorphism was determined by PCR am-
plification and restriction enzyme analysis. Endothelial function was evaluated
by flow-mediated vasodilation (FMD) of the brachial artery after forearm
ischemia. Data were analyzed according to the presence or absence of the Arg
allele of the PON1 gene.

Results: In the control group, no difference was observed in FMD between
subjects homozygous for the Gln allele and those carrying the Arg allele. In the
diabetic group, FMD was lower among those carrying the Arg allele compared
with homozygous for the Gln allele (1.90±1.65% vs. 3.69±2.40%; p=0.02).
This difference was even more significant after exclusion of subjects with
hypertension (2.01±1.27% vs. 5.72±3.24%; p=0.01). In a multiple regression
analysis, hypertension and PON1 gene polymorphism were independently
associated with FMD.

Conclusions: The present findings suggest that the Gln/Gln genotype
of the PON1 gene is associated with improved FMD in diabetic patients,
consistent with a more effective antioxidant and supposedly protective action
on circulating LDL of this variant.

We-P11:34 DYSLIPIDAEMIAS IN NON-OBESE TYPE II
DIABETIC PATIENTS WITH ATHEROSCLEROSIS
(HORMONAL PATTERNS)

V. Anestiadi1, V. Anestiadi1 , Z. Anestiadi2, I. Tsiple1, I. Cosciug1. 1Centre
for Pathobiology and Pathology, Academy of Sciences, Chisinau, Moldova;
2Chair of Endocrinology, Medical University, Chisinau, Moldova

Objective: The aim was to evaluate the hormonal patterns of dyslipidaemias

in non-obese patients (pts) with type II diabetes mellitus (DM) and atheroscle-
rosis (ATH).

Methods: Group 1 (gr1) was composed of 30 normal subjects (age =
54.50±2.03; means±SEM). Group 2 (gr2) consisted of 20 non-obese type
II DM pts with hypertriglyceridaemia (type IV HLP) and ATH (age =
53.19±1.91). Group 3 (gr3) consisted of 23 non-obese type II DM pts with
mixed hyperlipidaemia (type IIB HLP) and ATH (age = 56.73±1.96). Follow-
ing have been determined in serum, in fasting state: total cholesterol (CH),
HDL-cholesterol (HDL-CH), atherogenicity coefficient (HAC), triglycerides
(TG), lipolytic activity (LA), lipoprotein fractions, prostaglandins A1 and E1,
prostaglandin F2a (PGF). Following have been determined in plasma, dur-
ing standard OGTT: glucose, insulin, insulin/glucose index (IGI), glucagon,
C-peptide, STH, somatostatin, ACTH, cortisol, aldosterone, beta-endorphin.

Results: Both gr2 and gr3 pts, compared to gr1, had higher body mass,
CH, TG, HAC, and lower HDL-CH, LA, insulin (at OGTT hour 1), IGI, STH
(hour 2), basal aldosterone. Gr2 pts, compared to gr1, had lower STH (hours
1 and 2). Gr3 pts, compared to gr1, had higher glucagon (hour

2), somatostatin (hours 0 and 1), cortisol (hours 1 and 2), PGF, and lower
C-peptide (hour 1), STH (hours 0 and 2).

Conclusions: Altered hormonal patterns have been observed in non-obese
type II DM pts with ATH and dyslipidaemias, including decreased STH and
elevated cortisol.

We-P11:35 METFORMIN IMPROVES OXIDATIVE STRESS AND
DECREASES PLATELET ACTIVATION IN NEWLY
DIAGNOSED TYPE 2 DIABETIC SUBJECTS

G. Formoso1,2, E.A. De Filippis1, N. Michetti1,2 , G. Ciabattoni1,3 , P. Di
Fulvio1,2 , A. Pandolfi1,4 , F. Capani1,2 , G. DavÌ1,2, A. Consoli1,2 . 1Center of
Excellence On Aging, University G. d’Annunzio, Chieti-Pescara, Italy;
2Department of Medicine and Aging Science, University G. d’Annunzio,
Chieti-Pescara, Italy; 3Department of Drug Sciences, University G.
d’Annunzio, Chieti-Pescara, Italy; 4Department of Biomorphology,
University G. d’Annunzio, Chieti-Pescara, Italy

Objectives: In type 2 diabetes (T2DM) metformin treatment reduces cardio-
vascular (CV) risk beyond the effect of glycemic control. Since oxidative
stress and the consequent enhanced platelet activation greatly contribute to
accelerated atherosclerosis in diabetes, we hypothesized that metformin could
concur in reducing oxidative stress in T2DM patients.

Methods: We randomized 26 newly diagnosed T2DM subjects to assume
either metformin (M, n=13) or gliclazide (G, n=13) for 12 weeks. Drugs were
titrated as needed on the bases of blood glucose profiles and HbA1c levels
so to achieve good glycemic control. Before and after treatment, blood and
urinary samples were collected to determine blood glucose, insulin, HbA1c,
Vit A and Vit E levels and 8-iso-PGF2 and 11-dehydro-tromboxane B2 (TXM)
urinary excretion, an in vivo oxidative stress and a thromboxane dependent
platelet activation marker, respectively.

Results: Notwithstanding a comparable improvement in metabolic control
(HbA1c < 7 after both M and G), 8-iso-PGF2 (M =942 92 vs 811 75
pg/mg cr, p<.01; G=746 80 vs 765 82, p=n.s) and TXM (M= 2190 196
vs 1865 103 pg/mg cr, p<.01; G=1586 223 vs 1440 270, p=n.s) urinary
excretion decreased after metformin but not after gliclazide treatment. After
meftormin, antioxidant vitamins A and E levels significantly increased while
they remained unchanged or decreased after gliclazide.

Conclusions: These data suggest that metformin could improve oxidative
stress, preserve antioxidant function and restrain platelet activation in T2DM.
This could contribute to the observed CV risk reduction following metformin
treatment.

We-P11:36 IMPAIRED GLUCOSE METABOLISM IN PATIENTS
WITH NEWLY DIAGNOSED CORONARY ARTERY
DISEASE

A. Gotsis, P. Bozia, S. Dourtsiou, A. Labrou, L. Papadopoulou,
A. Savvopoulou, L. Borghi, D. Theodoridis, S. Karras, A. Panagiotidou.
Cardiology Department, General Hospital of Komotini, Komotini, Greece

Aim: To assess the prevalence of impaired glucose metabolism comprising
diabetes mellitus (DM) and the prediabetic state in patients with newly
established CAD.

Methods: We studied 136 consecutive patients without CAD history, 103
males (M) and 33 females (F) aged 63.1±10.5 years old, admitted with acute
coronary syndrome. A detailed medical history was taken and a complete
biochemical control was made. Height, weight and waist circumference were

XIV International Symposium on Atherosclerosis, Rome, Italy, June 18–22, 2006



Wednesday, June 21, 2006: Poster Session
354 P11 Optimal atherosclerosis management (1st part)

measured. In patients without DM history and FPG<126mg/dl an OGTT (2
hours plasma glucose) was performed any time from the sixth day after acute
event. Diagnosis of impaired glucose metabolism was made according to
WHO classification, 1999.

Results: 25% of patients had family history of CAD and 28% family his-
tory of DM. 25.7% had known DM, 54.5% hypertension (M:50.5%-F:66.7%),
80.2% hyperlipidaemia or were under lipid lowering therapy, 42% were
smokers and 28% ex-smokers. Only 13.4% (F:3.5%) had normal body weight,
while 34% (M:29.6%-F:48.3%) were obese. OGTT discloses impairment of
glycose metabolism in 44.5% of patients with normal FPG. DM was diagnosed
in 14%, IGT in 25% and IFG in 2.2% of patients.

Conclusion: Abnormal glucose regulation is more common than normal
among patients with newly diagnosed CAD (only 1/3 of patients had normal
glucose metabolism). OGTT easily discloses the glucometabolic state and
could be a routine procedure. Without the use of OGTT 65% of patients
with abnormal glucose regulation would have remained undiagnosed. The
knowledge of glucometabolic state of these patients should influence their
future management in order to improve prognosis.

We-P11:37 HUMAN SERUM PARAOXONASE (PON1)
CONCENTRATION PREDICTS CARDIOVASCULAR
DISEASE IN DIABETIC PATIENTS

M. Inoue, Y. Ikeda, T. Suehiro, H. Takata, S. Inada, N. Ogami, F. Osaki,
K. Arii, K. Hashimoto. Kochi Medical School, Kochi University, Nankoku,
Japan

Objective: Human serum paraoxonase (PON1) is associated with HDL, and
inhibits oxidative modification of LDL. PON1 concentration and its enzymatic
activity have been shown to decrease in diabetic state, however, there is no
evidence showing a relationship between PON1 status and future development
of cardiovascular disease (CVD). In this study, we investigated associations of
concentration and enzymatic activity of PON1 with development of CVD in
diabetic patients.

Methods: In 1996, we analyzed enzymatic activity, concentrations and
genetic polymorphisms of PON1 in 106 type 2 diabetic patients (published in
Metabolism 1998, 2000). The relation between baseline status of PON1 and
clinical events during 9 years of follow-up was determined in 88 patients (41
males and 47 females).

Results: In univariate analyses, both baseline PON1 concentration and
paraoxonase activity were associated with development of CVD during the
period of follow-up, as were age, duration of diabetes, history of previous
CVD, presence of hypertension and proteinuria. In a multivariate Cox re-
gression analysis, PON1 concentration retained significant association with
CVD (RR 0.916, CI 0.842-0.997, p<0.05) even after correction for gender,
age and genetic polymorphisms of PON1. By using Kaplan-Meier survival
curves, we assessed the association between low (n=45) and high (n=43)
concentrations of PON1 divided according to the mean value. Significantly
increased incidence of CVD was detected in patients with low PON1 levels
(log-rank 6.043, p<0.05).

Conclusions: Low PON1 concentration may be an independent predictor
of CVD in diabetic patients.

We-P11:38 NEWLY DIAGNOSED ABNORMAL GLUCOSE
TOLERANCE IN PATIENTS WITH ACUTE
CORONARY SYNDROME

S. Denchev, R. Ivanova, S. Dimitrov, L. Terzieva. Clinic of Cardiology,
University Hospital Alexandrovska, Medical University, Sofia, Bulgaria

It has been recognized recently that dysglycemia (diabetes mellitus(DM),
impaired glucose tolerance(IGT) and abnormal fasting glucose) is an inde-
pendent risk factor for coronary heart disease. However, the real burden of
this important metabolic disturbance among patients with acute coronary
syndrome (ACS) has not known exactly yet.

Aim: To evaluate the gluco-metabolic state by OGTT in patients with ACS
and to assess the relationship with some components of metabolic syndrome.
Material and methods: A total of 120 consecutive patients with ACS (m– 80, f
- 40, mean age -64.39±12.08), admitted of ICU in our institution were studied.
Of these, 45 were with history of diabetes. Plasma glucose at admission and
lipids were measured in all patients. A standard oral glucose tolerance test
(OGTT) was performed on the 3rd day of the hospital stay in 75 patients. The
presence of arterial hypertension, dyslipidemia and BMI were also evaluated.

Results: The mean value of blood sugar at admission for all patients was
8.39 ± 4.45 mmol/l (3.5 to 23.8 mmol/l). Hyperglycemia was present in 72

(60%) pts and it was in normal range in the remaining 48 (40%) patients,
without significant difference between the patients with and without history of
diabetes. A newly diagnosed abnormal glucose tolerance by OGTT was found
in 61 (73%) patients – IGT in 41 (54%) and DM – in 20 (27%). Normal fasting
glucose (0 min of OGTT) was present in all patients with NGT, 38 pts (92%)
with IGT and 12 pts (60%) with DM. In more advanced age, abnormal glucose
tolerance was frequently present. The presence of dyslipidemia, overweight
and especially arterial hypertension was high in all patients – with NGT, IGT
and DM.

Conclusion: The frequency of newly diagnosed abnormal glucose toler-
ance in patients with ACS is very high. Altered glucose metabolism is a strong
predictor of future cardiovascular events and an appropriated intervention to
prevent them is needed.

We-P11:39 OXIDATIVE STRESS DURING DIABETES AND
HEART FAILURE

Z. Lankin, E. Arzamastseva, K. Tikhaze, T. Ageev, Yu. Mareev, N. Belenkov.
Russian Cardiology Research Complex, Moscow, Russia

Objectives: The development of oxidative stress is known to possibly con-
tribute to the pathogenesis of atherosclerosis and diabetes. We investigated the
levels of peroxy-LDL in the blood plasma of patients with diabetes mellitus,
heart failure and heart failure complicated with diabetes.

Methods: The kinetics of Cu2+-mediated LDL susceptibility to oxidation
was investigated; concentration of LDL lipohydroperoxides (peroxy-LDL)
was assessed by Fe3+-xylenol orange method before and after treatment
with triphenylphosphine for organic hydroperoxides reduction; the activity
of key antioxidant enzymes (SOD, GSH-Px) in red blood cells and the
level of 2-thiobarbituric acid reacting substances (TBARS) in LDL were also
measured.

Results: Patients with diabetes mellitus and heart failure have been found
to demonstrate high levels of peroxy-LDL and LDL-TBARS, but the activity
of SOD and GSH-Px was reduced. Heart failure in combination with diabetes
led to abrupt activation of oxidative stress (peroxy-LDL and LDL-TBARS
accumulation) and dramatic reduction of SOD and GSH-Px activity.

Conclusions: Therefore one may suggest that accumulation of products of
free radical lipoperoxidation in LDL, reduced utilization of reactive oxygen
species and reduced enzyme-mediated utilization of lipoperoxides play a
noteworthy role in the pathogenesis of heart failure and diabetes mellitus.

We-P11:40 IS ELEVATED BLOOD GLUCOSE ESSENTIAL FOR
ENHANCED VASCULAR DISEASE IN DIABETES?

R.G. Gerrity1, J.L. Nadler2. 1Medical College of Georgia, Augusta, USA;
2University of Virginia, Charlottesville, USA

We sought to determine if elevated blood glucose levels are essential for
diabetes-accelerated atherosclerosis.

Type 1 (streptozotocin) diabetes was induced in swine, which were fed
a high fat diet. Half were treated with Lantus insulin. Type 2 diabetes was
induced by feeding swine high fat/sucrose diet. Fasting glucose, insulin, lipids,
fructosamine, glucose tolerance (OGT) and insulin resistance were monitored.
At necropsy (40wk), severity of coronary atherosclerosis was quantified by
image analysis.

Only type 1 animals had diabetic (>15mmol/l) fasting glucose levels. Both
types 1 and 2 swine had doubled fructosamine and elevated blood glucose in
OGT, but absolute values of both were significantly lower in type 2. Type 2
swine had elevated fasting insulins that increased 50% post-prandially, and
they had 2.5-fold greater insulin resistance. At necropsy, type 1 and 2 groups
showed 87±4 and 92±3% maximal stenosis of coronary arteries compared
to 46±8% in non diabetic fat fed swine. Lantus-treated type 1 swine that
showed tight glucose control had 3-fold less coronary stenosis (28±14%) than
untreated. In Lantus-treated swine that had poor glucose control, no reduction
in stenosis was seen.

In type 1 swine, disease severity is associated with elevated blood glucose.
Tight glucose control resulted in decreased stenosis, but poor control had no
effect. In type 2 swine, lesions were as severe as those in type 1, but absolute
fructosamine levels were 2-fold, and fasting and post-prandial glucose 4-fold
lower, indicating that glucose level alone cannot account for severity of
atherosclerosis in type 2 swine.
Funding: NIH P01 HL055798.
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We-P11:41 HIGH GLUCOSE STIMULATES FRACTALKINE AND
MCP-1 EXPRESSION IN HUMAN AORTIC SMOOTH
MUSCLE CELLS

E. Dragomir, M. Voinea, I. Manduteanu, M. Tircol, M. Simionescu. Institute
of Cellular Biology and Pathology N. Simionescu, Bucharest, Romania

Objective: Fractalkine and MCP-1 are important chemokines mediating
monocyte chemotaxis to the inflammation site, increased cell-cell adhesion
and smooth muscle cells (SMC) proliferation, indicating their role in the
initiation and progression of atherosclerotic vascular disease. High glucose
(HG) associated-diabetes is a major risk factor for cardiovascular disease. We
questioned the effect of HG on fractalkine and MCP-1 expression in human
aortic SMC.

Methods: The gene and protein expression of fractalkine and MCP-1 in
cultured SMC activated by HG were investigated by RT-PCR and Western
blot. The oxidative stress was quantified by a chemiluminescence assay.

Results: The data showed that in normal glucose conditions cultured SMC
express low fractalkine and MCP-1 levels whereas HG increased gene and
protein expression of both chemokines. Furthermore, we have found that HG
induced a parallel activation of ERK1/2 and p38 MAPK, and that oxidative
stress induced by HG is involved in this process. Finally we investigated
the role of MAPKs ERK1/2 and p38 in HG-induced chemokines expression
in SMC. We have used selective inhibitors of ERK1/2 (PD-98095) and p38
MAPK (SB-205380) to investigate their role in fractalkine and MCP-1 induc-
tion in HG activated SMC and we found that they reduce the fractalkine and
MCP-1 expression.

Conclusions: Taken together, our results demonstrate that HG induces
the expression of fractalkine and MCP-1 in human aortic SMC and that this
induction is mediated by increase ERK1/2 and p38 MAPK activation.
Funding: This work was supported by the Ministry of Education and
Research, Program VIASAN.

We-P11:42 DIABETES INDUCES A SPECIFIC FORM OF
ATHEROSCLEROSIS AT THE MOLECULAR,
CELLULAR AND FUNCTIONAL LEVEL

A.C. Calkin, T.J. Allen, E.E. Jones, J.P. Chin-Dusting, K.A. Jandeleit-Dahm,
P. Kantharidis, M.E. Cooper. Baker Heart Research Institute, Prahran,
Australia

Objectives: It is not fully understood if people with diabetes just have an
increased risk of accelerated macrovascular disease or if it is a specific form
of atherosclerosis. Thus, the aim of this study was to investigate the changes
that may be responsible for diabetes-associated atherosclerosis.

Methods: Six week old apoE-/- mice were randomised to control (C),
streptozotocin diabetic (D) or high fat fed (H) for 20 weeks such that D and
H mice had a similar level of aortic plaque. Cellular changes were assessed
by immunohistochemistry, gene expression by real time RT-PCR and vessel
reactivity by myograph.

Results: D and H mice had similar plasma cholesterol and triglyceride
levels, and demonstrated a 10-fold increase in plaque area compared to C mice
(p<0.001). D mice had increased AGE and RAGE expression compared to C
and H mice. D mice demonstrated increased MCP-1 and VCAM-1 gene ex-
pression and enhanced macrophage infiltration (p<0.05). Interestingly, there
was a relative downregulation of the postulated anti-inflammatory molecule,
orosomucoid, in D compared to H mice (p<0.05). D mice demonstrated a
dampened response to acetylcholine (EC50 p<0.05) and an increased response
to noradrenaline (EC50 p<0.05). These mice also had an increased response
to angiotensin II (Emax p<0.05) as well as increased AT1 receptor gene
expression. Maximal response to endothelin-1 was reduced in H compared to
C and D mice (p<0.05).

Conclusion: This study has demonstrated specific changes at the molecu-
lar, cellular and functional level in the diabetic macrovasculature and provides
the potential for specific therapies for this condition.

We-P11:43 DECREASED LEVELS OF SOLUBLE RECEPTOR
FOR ADVANCED GLYCATION END PRODUCTS IN
TYPE 2 DIABETES: ASSOCIATION WITH
OXIDATIVE STRESS AND METABOLIC CONTROL

F. Santilli 1, E. Devangelio1 , G. Formoso1, P. Ferroni2, L. Bucciarelli3 ,
N. Mchetti1 , C. Clissa1, G. Ciabattoni1 , A. Consoli1 , G. Davì1. 1G.
d’Annunzio University, Chieti, Italy; 2IRCCS San Raffaele, Rome, Italy;
3University of Milan, Milan, Italy

Objective: Advanced glycation end-products (AGEs) contribute to diabetic
vascular complications by engaging the AGE receptor (RAGE). Aim of the
study was to compare soluble (sRAGE) levels in patients with type 2 diabetes
(T2DM) vs age-matched nondiabetic subjects and to investigate whether
improving metabolic control affects sRAGE and asymmetric dimethylarginine
(ADMA) levels (index of endothelial dysfunction).

Methods: A cross-sectional comparison of sRAGE, ADMA levels and uri-
nary 8-iso-PGF2alpha (marker of oxidative stress) was performed between 86
T2DM patients and 43 controls. sRAGE and ADMA levels were re-evaluated
in 24 of 86 patients with newly-diagnosed diabetes and in 12 in poor metabolic
control, after 12 weeks of treatment with an hypoglycemic agent or with
insulin, respectively.

Results: Plasma sRAGE levels were significantly lower and ADMA levels
significantly higher in T2DM as compared to controls (P<0.0001). HbA1c
was inversely correlated with sRAGE and directly correlated with ADMA.
Urinary 8-iso-PGF2alpha correlated directly with both sRAGE (Rho=–0.332;
P=0.009) and ADMA levels (Rho=0.253; P=0.047). Improvement in metabolic
control achieved by oral agents or insulin resulted in a significant increase in
sRAGE levels [1044 (942-1317) pg/mL vs. 786 (620-992) pg/mL, P<0.0001]
and a significant decrease in ADMA levels [0.88 (0.76-1.1) μmol/L vs 0.75
(0.54-0.86) μmol/L, P<0.0001)].

Conclusion: poor glycemic control reduces sRAGE levels, in association
with enhanced oxidative stress and endothelial dysfunction in T2DM.
Funding: This research was supported by EC FP6 funding (LSHM-CT-2004-
0050333).

We-P11:44 REGULATION OF IRAP AND GLUT4 MRNA
EXPRESSION BY ANGIOTENSIN II, ANGIOTENSIN
IV AND INSULIN IN VASCULAR SMOOTH MUSCLE
CELLS: ALTERED RESPONSE IN PATIENTS WITH
TYPE 2 DIABETES

W. Hodroj, J. Randon, N. Foudi, L. Legedz, M.C. Bourdillon, P. Feugier,
C. Cerutti, G. Bricca. Ea 3740 Laboratoire de Pharmacologie-Génomique
Fonctionnelle dans l’Athérothrombose, Université Claude Bernard-Lyon1,
Lyon, France

Objective: Insulin-regulated aminopeptidase (IRAP), a major protein of
GLUT4, has been identified as a receptor for angiotensin IV (AngIV). Our
objective was to study the cross-talk between the renin angiotensin system
and type 2 diabetes (NIDD). Design and Methods: VSMC from 12 CTR
and 12 NIDD patients were obtained from the non atherosclerotic part of
carotid endarterectomy samples. After treatments by various concentrations of
insulin, AngII and AngIV for 24 hours, IRAP and GLUT4 mRNA expression
were measured by real time RT-PCR.

Results: Under basal conditions, GLUT4 was less expressed (2 times)
in VSMC from NIDD when compared to CTR patients. All expression
changes observed after maximal stimulation with insulin, AngII or AngIV
were significant (p<0.05, Wilcoxon paired test) when compared with basal
expression values. The insulin concentration required to reach maximum
expression response for GLUT4 and IRAP was increased 2 times in NIDD
(100 μU/ml). For both angiotensins, GLUT4 expression was clearly decreased
in CTR VSMC but nearly unchanged in NIDD VSMC. IRAP expression was
increased in both groups when stimulated by AngII, with higher fold change
in VSMC from CTR patients as observed with insulin stimulation. In contrast,
AngIV decrease IRAP expression in VSMC from both group of patients.
Combination of AngII or AngIV with insulin inhibits insulin effects upon
the expression levels of IRAP and GLUT4 mRNA in VSMC from CTR and
NIDD patients.

Conclusions: VSMC from NIDD patients maintain, in vitro, their insulin
resistance properties. AngII and AngIV show a quite different activity to
modulate IRAP/GLUT4 expression in VSMC from CTR or NIDD patients.
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We-P11:45 ROLE OF COAGULATION PARAMETERS IN THE
DEVELOPMENT OF DIABETIC VASCULAR
COMPLICATIONS IN PATIENTS WITH DIABETES
MELLITUS TYPE 2

A. Severina, L. Chirkova, M. Shestakova. Endocrinology Research Center of
Rams, Moscow, Russia

Objectives: To evaluate the role of disturbances of haemostasis in the
development of vascular complications in diabetes type 2 (DM 2).

Methods: Our study included 105 patients: 19 patients with IGT (57
years [48; 63,5]), 21 patients with new-onset DM2 (52 years [48,5; 59,5]),
33 patients with DM2 without vascular complications (57 years [52,5; 65]),
31 patients with DM2 and vascular complications (64 years [56,5; 67]). We
studied routine coagulogram and factors VII, VIII, X, vWF, proteins C and S.

Results: We found significantly higher fibrinogen level in patients with
DM2 and vascular complications (391 mg/dl [351; 502]) than in patients
with IGT (340 mg/dl [308; 401]) and patients with new-onset DM2 (336
mg/dl [287; 394]) (P=0,005 and P=0,002). Prothrombin ratio was higher in
patients with DM2 (108,5% [95; 119]) vs patients with IGT (97% [85,8;
104,8]) (P=0,0244). vWF was higher in patients with DM2 and vascular com-
plications (106% [90,5; 124,5]) vs patients with DM2 without complications
(91,5% [79; 99,5]) (P=0,03). Protein C was lower in patients with DM2 and
vascular complications (118,5% [105; 132]) vs patients with new-onset DM2
(139% [116; 175,5]) (P=0,042). Fibrinogen was correlated with patient’s age
(R=0,25, P=0,0096), systolic blood pressure (R = 0,31, P = 0,0016), diastolic
blood pressure (R = 0,22, P = 0,032) and C-reactive protein (R = 0,46, P
<0,001). vWF was correlated with C-reactive protein (r = 0,3, P = 0,0132).
Protein C was correlated with triglycerides (R = -0,3, P=0,023).

Conclusions: Our study demonstrated disturbances of haemostasis leading
to hypercoagulability and vascular disease in patients with DM2.

We-P11:46 DIABETES MELLITUS AS A RISCK FACTOR IN
OCCURENCE OF ATHEROSCLEROTICAL
CHANGES OF THE BRAIN

S. Makrevska, E. Manasievska, Z. Krstevska. General Hospital, Kumanovo,
Makedonija

Introduction: As on of the many reasons for occurrence of ischemic cere-
brovascular insufficiencies are atherosclerotic changes of the brain. The aim of
this research is to present the correlation between atherosclerosis and diabetes
mellitus, more exactly the changes of the intimate mater of the blood vessels
such as the consequence of the high level of the glycemia in the blood.

Materials and Methods: In the work are included 210 patients that have
hospital treatment in the neurology ward, General Hospital in Kumanovo; and
187 with home treatment, in the period of one year 2004. We made labora-
tory examinations of: lipid status, preprandial glycemia, profile of glycemia,
HbA1c, EKG, EEG, KTM, MR.

Results: From 210 who were in hospital treatment, there are 18 patients
with DM discovered during the hospitalization, and 63 with DM that was
discovered before. From them DM type 2 (insulin independent) are 53 patients
and with insulin dependent are 28. When they were accepted in hospital the
level of glycemia in the blood was 13,9 mmol/l and HbA1c was 10,6%. When
they leave the hospital the level of glycemia was 8,3 mmol/l. The average
age of the patients is 71 years. The average of hospital days is 21 day. There
were 187 patients on home treatment; from whom 49 are with DM. There are
39 insulin independent and 10 insulin dependent patients. The average is 63
years.

Conclusion: The high level of the glycemia in the blood, irregular
glycemia, the high value of HbA1C, lipid status, in other words high level
triglyceride that lead to changes of the blood vessels in the brain or more
exactly to cerebrovascular disease.

We-P11:47 THE EFFECT OF BLOOD GLUCOSE LEVELS ON
HEMORHEOLOGICAL PARAMETERS, PLATELET
ACTIVATION AND AGGREGATION IN ORAL
GLUCOSE TOLERANCE TESTS

K. Koltai, G. Feher, G. Kesmarky, Z. Keszthelyi, L. Czopf, K. Toth. 1st
Department of Medicine, University of Pecs, School of Medicine, Pécs,
Hungary

The present examination has been designed to describe the effects of a
standard oral glucose load on hemorheological parameters, platelet activation
and aggregation in patients with normal and pathologic glucose tolerance.

Oral glucose tolerance test (OGTT) was performed in 30 patients suspected
to have diabetes mellitus. Hematocrit, erythrocyte aggregation, red blood cell
filterability, plasma and whole blood viscosity, soluble P-selectin levels and
platelet aggregation were tested paralelly with blood glucose measurements
1, 2, and 3 hours after glucose consumption. Patients with abnormal glucose
tolerance (IGT/DM) showed significant elevation in red blood cell aggregabil-
ity (Myrenne indices M and M1) at the 2- and 3-hour samplings (p<0.01and
p<0.001, respectively). Patients with normal glucose tolerance (NGT) showed
significant elevation only in M1 index (p=0.01). Plasma viscosity decreased
significantly compared to fasting values in IGT/DM patients in all samples.
No significant changes were detected in whole blood viscosity, red blood cell
filterability and sP-selectin levels during OGTT in either examined groups.
No examined parameters were significantly correlated to blood glucose levels
at any sampling. Erythrocyte aggregation showed significant correlation with
BMI (p<0.01). Our results demonstrate that after the intake of a standard
amount of glucose the development of rheological alterations is not simul-
taneous with the elevation of blood glucose levels, and our data suggests
that the observed elevation in erythrocyte aggregation during OGTT might be
associated with hyperinsulinemia.

We-P11:48 PREVALENCE OF RENAL ARTERY STENOSIS IN
TYPE 2 DIABETES

I. Klefortova1 , M. Shamkhalova1 , N. Smirnova1, M. Shestakova 1,
V. Alpenidze2 , E. Tugeeva2 , U. Buziashvili2 . 1Endocrinology Research
Centre, Moscow, Russia; 2Bacoulev Scientific Center of Cardiovascular
Surgery, Moscow, Russia

Objective: The aim of the study was to evaluate the prevalence of renal
artery stenosis (RAS) in type 2 diabetic patients with hypertension (aged 50
and above) by using duplex sonography, to assess clinical, biochemical and
hemodinamic markers of ischemic nephropathy.

Methods: 153 patients (59 males and 94 females) with type 2 dibetes were
stydied by color-flow duplex sonography of renal artery and abdominal aorta.
Standard criteria for the diagnosis of significant renal artery stenosis (≥ 60%)
are: systolic peak velocity above 180 cm/sec, renal aortic ratio defined as ratio
beetween systolic peak velocity in the renal artery and systolic peak velocity
in the suprarenal tract with a normal value of <3.5.

Results: In 52 cases (33.9%) there was a significant RAS (25.5% mono-
lateral, 8.5% bilateral). In men RAS was found more frequently (42.4% of
all men) than in female (28.7% of all female). 32.7% had diabetic rethinopa-
thy, 54.6% had hypertonic angioretinopathy. RAS-negative and RAS-positive
groups were similar in duration of dibetes, age, lipid level, blood pressure,
diabetic managment and renal function. The comparison between patients
with and without RAS revealed significant difference in duration of hyper-
tension (p=0.04), prevalence of renal dimentions assymetry (p=0.007), cardic
interventricluar septum hypertrophy (p=0.03), hyperfibrinogenaemia (p=0.04)
and smoking (p=0.003).

Conclusions: Color-duplex ultrasonography-detected RAS is common in
type 2 diabetes patients (especially in smoking males) with long duration of
hypertension and rheological abnormalities.

We-P11:49 SAFETY AND EFFICACY OF LONG-TERM (UP TO 24
MONTHS) EZETIMIBE (EZE) THERAPY IN
HYPERCHOLESTEROLEMIC PATIENTS

E. Veltri, R. Suresh, J. Strony. Schering-Plough Research Institute,
Kenilworth, USA

This study examined the safety and efficacy of treatment for up to 24 months,
with the cholesterol absorption inhibitor, EZE.

Two identical, randomized, double-blind trials (n=827 and 892), evaluated
the efficacy and safety of EZE 10mg/d versus placebo (Pbo) for 12wks in pa-
tients (pts) with primary hypercholesterolemia (LDL-C 130-250mg/dL). Upon
completion of one of these trials, pts were offered a 24-month, open-label
extension study. Adverse events (AEs) for EZE monotherapy-treated pts were
summarized for 3-month intervals to allow comparison with Pbo pts of the
3-month base studies. Plasma LDL-C levels were assessed at 3- and 6-month
intervals during the first and second years, respectively.

The incidences of new AEs, treatment-related (TR) AEs, serious adverse
events (SAEs), TR SAEs, and discons due to AEs during any 3 month interval
were comparable to those respective observations in the base studies Pbo pts.
The incidences of AEs, TR AEs, SAEs, TR SAEs, and discons due to AEs de-
creased in almost every interval compared with earlier intervals throughout the
24 month study. In addition, the incidence of ≥3-fold consecutive elevations
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of liver transaminases (0.7%) or ≥10-fold increases in creatine phosphokinase
(0.4%) for the entire 24 month treatment period was also comparable to
placebo (0.7% and 0.2%, respectively). LDL-C reductions of ∼18% were
maintained throughout the study.

Treatment with EZE for up to 24 months was efficacious and well-tolerated,
and showed no evidence of increased incidence of AEs with increased treat-
ment duration.
Funding: Sponsored by Merck/Schering-Plough Pharmaceuticals, North
Wales, PA.

We-P11:50 THE STOCKHOLM ATHEROSCLEROSIS GENE
EXPRESSION (STAGE) STUDY - MULTIORGAN
EXPRESSION PROFILING IN
WELL-CHARACTERIZED CORONARY ARTERY
DISEASE PATIENTS

S. Hägg1,2, J. Lundström1, J. Skogsberg1, R. Nilsson2, K. Hallén2, P. Noori1,
T. Ivert3 , A. Hamsten1, J. Tegnér2, J. Björkegren1 . 1Atherosclerosis Research
Unit, King Gustaf V Research Institute, Karolinska Hospital, Karolinska
Institute, Stockholm, Sweden; 2Department of Physics, Linköping Institute of
Technology, Linköping University, Linköping, Sweden; 3Department of
Thoracic Surgery, Karolinska University Hospital, Stockholm, Sweden

Objective: To identify novel disease-relevant genes and processes using
whole-genome expression profiling of relevant tissues in well-characterized
coronary artery disease (CAD)-patients.

Methods: CAD-patients from the Stockholm County in Sweden enlisted
for coronary artery bypass surgery without other severe systemic disease were
enrolled in the study. Whole-genome expression measurements (WGEM) were
performed on RNA isolated from biopsies harvested during surgery from five
different CAD-relevant tissues; the aortic root (affected by atherosclerosis),
mammary artery (unaffected) liver, skeletal muscle and visceral fat using
Affymetrix GeneChip® HU133+ containing more than 50 0000 probes/chip.
A three month follow-up was carried out with a standardized life-style
questionnaire and blood samples that were monitored for CAD risk factors.

Results: WGEM were obtained from the liver, skeletal muscle and visceral
fat in a total of 66 patients. In 40 of these patients WGEM were also obtained
from the 2 vascular biopsies. Applying a combination of association and
cluster analyses, we identified a number of biological processes and individual
mRNA levels associated with the clinical characteristics including extent of
coronary lesions.

Conclusions: Careful clinical characterization in combination with relevant
multi-organ gene expression profiling is useful to identify genes with potential
importance for complex traits like CAD and CAD-related phenotypes.
Funding: The Foundation for Strategic Research, Swedish Heart Lung
Foundation, Swedish Research Council and FoU-grant, Stockholms Läns
Landsting.

We-P11:51 A RONDOMISED CONTROLLED TRIAL FOR RISK
FACTOR REDUCTION IN PATIENTS WITH
SYMPTOMATIC VASCULAR DISEASE: THE
VASCULAR PREVENTION BY NURSES STUDY

B.M.B. Goessens1, F.L.J. Visseren2, B.G.M. Sol2, J.M. de Man-van Ginkel2,
Y. van der Graaf1. 1Julius Center for Health Sciences and Primary Care,
University Medical Center Utrecht, Utrecht, The Netherlands; 2Department
of Internal Medicine, Section of Vascular Medicine, University Medical
Center Utrecht, Utrecht, The Netherlands

Background: Patients with manifest vascular disease are at high risk of a
new vascular event or death. Modification of classical risk factors is often not
successful. We determined whether the extra care of a nurse practitioner could
be beneficial to the cardiovascular risk profile of high-risk patients.

Design: Randomised controlled trial based on the Zelen design.
Methods: 236 patients with manifestations of a vascular disease and who

had 2 or more modifiable vascular risk factors were pre-randomised to receive
treatment by a nurse practitioner plus usual care or usual care alone. After
1 year, risk factors were re-measured. Primary endpoint was achievement of
treatment goals for blood pressure, lipid, glucose and homocysteine levels,
body mass index, and smoking.

Results: Of the pre-randomised patients, 95 of 119 (80%) in the inter-
vention group and 80 of 117 (68%) in the control group participated in the
study. After a mean follow-up of 14 months, patients in the intervention
group achieved significantly more treatment goals than patients in the control
group (systolic blood pressure 63% vs 37%, total cholestrol 79% vs 61%,

LDL-cholesterol 88% vs 67% and BMI 38% vs 24%). Medication use was
increased in both groups and no differences were found in patients ’ quality of
life (SF-36) at follow-up.

Conclusion: Treatment delivered by nurse practitioners, in addition to a
vascular risk factor screening and prevention program, resulted in a better
management of vascular risk factors compared to usual care alone in vascular
patients after 1 year follow-up.

We-P11:52 DECREASED LEVELS OF ASYMMETRIC
DIMETHYLARGININE (ADMA) DURING ACUTE
HYPERINSULINEMIA

H.M.A. Eid1, H. Reims1, H. Arnesen1, S.E. Kjeldsen1, T. Lyberg2,
I. Seljeflot1 . 1Center for Clinical Cardiovascular Research Unit, Dept of
Cardiology, Ullevaal University Hospital, Oslo, Norway; 2Center for Clinical
Research, Ullevaal University Hospital, Oslo, Norway

Objective: Elevated levels of asymmetric dimethylarginine (ADMA) have
been associated with the degree of insulin resistance. The direct link between
insulin and ADMA has, however, not been established. In the present study
we aimed to investigate the effects of acute hyperinsulinemia on circulating
ADMA and L-arginine levels and on forearm blood flow (FBF).

Materials and Methods: Male volunteers, aged 21-24 years, with bor-
derline hypertension were included. The participants underwent a 90 min
hyperinsulinaemic isoglycaemic glucose clamp (n=20) or a saline infusion
(control) (n=9). Fasting blood samples were drawn at baseline and after 90
min.

Results: Insulin infusion was accompanied by a reduction in ADMA (0.76
to 0.68 μM, p<0.01) being significantly different (p=0.001) from the increase
seen in the saline control group (0.69 to 0.79 μM, p<0.05). The same profile
was obtained for L-arginine with a significantly more pronounced decrease
(p<0.001) in the insulin clamp group (38 to 33 μM, p<0.001) than in the
saline control group (32 to 31 μM, p=0.95). The L-arginine/ADMA ratio did
not change and FBF level was not affected by any of the clamp procedures.

Conclusion: Acute administration of insulin was accompanied by a
decrease in both ADMA and L-arginine levels, with no change in the
L-arginine/ADMA ratio or in FBF in our population of young men with
borderline hypertension. The possible influence of insulin on ADMA levels
in a chronic state of insulin resistance can, however, not be deduced from the
present investigation.
Funding: The Norwegian Cardiovascular Council.

We-P11:53 SCREENING FOR SILENT MYOCARDIAL
ISCHEMIA IN TYPE 2 DIABETIC PATIENTS ?

D. Dvorscak, D. Trsinski, K. Koscak, D. Slunjski, K. Kukolja, J. Dumicic,
M. Jeric. Varazdin,General Hospital, Varazdin, Croatia

Silent ischemia is more frequent in diabetic patients than in non-diabetic
population, and have high predictive value for cardio-vascular events; which
are the leading cause of morbidity and mortality of type 2 diabetes.

The aim of these study was to assess: 1. the prevalence of silent myocardial
ischemia in our diabetic population; 2. the correlation to cardiac autonomic
neuropathy; 3. cheap, noninvasive and really useful screening test for silent
ischemia.

In these purpose we followed 100 type 2 diabetic patients for 8 years
(1998-2006) (40% woman and 60% men, mean age 64,5 years, mean BMI
29,5% with dyslipidemia and hypertension, without peripheral vascular dis-
ease and without proliferative retinopathy. All of them have been done
HbAlc, trygliceride, cholesterol BMI, EMNG fundoscopy, microalbuminuria,
EKG, 24 hour EKG-Holter, echocrdiography, ergometry and coronarogrphy
in selected case, and the cardiovascular outcome after 8 yers of follow up.

The results show only wick statisticly not significant correlation, between
the cardiac autonomic neuropathy and microalbuminuria.

We concluded: except some very useful results for some male pateints who
underwent invasive cardiovascular procedure, no positive results was found in
screening for silent ischemia in type 2 diabetic patients. We suggest individual
preselection of patients in screening of silent ischemia.
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We-P11:54 EFFECT OF LOSARTAN, COMPARED TO
ATENOLOL, ON ENDOTHELIAL FUNCTION AND
OXIDATIVE STRESS IN PATIENTS WITH DIABETES
TYPE 2 AND HYPERTENSION

A.J. Flammer1, F. Hermann1, P. Wiesli2 , B. Schwegler2 , F. Ruschitzka1 ,
T.F. Luescher1, I. Sudano1, W. Riesen3, G. Noll1, R. Lehmann2. 1University
Hospital Zurich, Cardiology, Zurich, Switzerland; 2University Hospital
Zurich, Diabetology, Zurich, Switzerland; 3Cantonal Hospital, Clinical
Chemistry, St. Gallen, Switzerland

Objective: It has previously been shown that ACE-inhibition or angiotensin
receptor blockade may improve endothelial dysfunction, an early manifesta-
tion of atherosclerosis, in patients with diabetes. Whether this positive effect is
mediated through blood pressure (BP) lowering effects or specific mechanisms
is not yet clear. Therefore, we investigated the effects of losartan, compared to
atenolol, on endothelial function and oxidative stress in patients with type 2
diabetes (DM2).

Methods: 13 patients with DM2 without insulin therapy were included in
this randomized, double-blind, crossover study. They received losartan 50mg
bid for 4 weeks followed by atenolol 50mg bid or vice versa. Concomitant
medication with any renin-angiotensin blocking agent or beta-blockers were
withdrawn, the rest of the medication remained unchanged. At baseline and
after each treatment period, flow-mediated dilation (FMD) of the brachial
artery and oxidative stress in serum samples were measured.

Results: FMD was significantly increased after 4 weeks treatment with
losartan compared to atenolol (3.4±0.44% vs. 2.58±0.42%; p=0.01). 8-
Isoprostanes as a surrogate marker for oxidative stress were reduced
in the losartan group compared to baseline (0.039±0.007ng/l versus
0.067±0.006ng/l; p=0.01). HbA1c, CRP, lipids and blood pressure remained
unaltered.

Conclusion: This study demonstrates that losartan improves endothelial
function significantly in patients with DM2, compared to atenolol. The ob-
served effect is independent of the BP lowering effect of losartan, but probably
due to an antioxidative effect of the angiotensin receptor blocker.

We-P11:55 PIOGLITAZONE AND METFORMIN HAVE
FAVOURABLE EFFECTS ON PAI-1 IN OVERWEIGHT
PATIENTS WITH TYPE 2 DIABETES

J.M. Lawrence1,2, J. Reid2,3 , G.J. Taylor2, C.A. Stirling3, J.P.D. Reckless2,3 .
1Salisbury District Hospital, Salisbury, United Kingdom; 2University of Bath,
Bath, United Kingdom; 3Royal United Hospital, Bath, United Kingdom

Objective: Patients with type 2 diabetes have elevated levels of PAI-1 and
fibrinogen, associated with ischaemic heart disease, and an increased risk of
myocardial infarction. Thiazolidinediones and metformin decrease PAI-1, but
there are few comparative studies of different oral hypoglycaemic agents.
We have compared the effects of pioglitazone (thiazolidinedione), metformin
(biguanide) and gliclazide (sulphonylurea) on PAI-1 and fibrinogen.

Methods: After 3 months diet, 60 type 2 diabetes patients on
diet (HbA1c<10%) or low dose oral agents (HbA1c<7.5%) and with
BMI>27kg/m2 were randomised to pioglitazone, metformin or gliclazide.
Drug therapy was uptitrated over 3 months to achieve fasting glucose
<7.0mmol/l, then maintained for three months. Blood was taken at randomi-
sation and six months and plasma PAI-1 and fibrinogen measured.

Results: PAI-1 decreased significantly in patients on pioglitazone (123.9 to
95.9ng/ml;p<0.001) and metformin (109.1 to 91.1ng/ml;p=0.016) but not on
gliclazide (131.5 to 140.9ng/ml;p=0.21). PAI-1 changes with metformin and
pioglitazone were significantly different from those with gliclazide (p<0.001
pioglitazone vs gliclazide; p=0.006 metformin vs gliclazide; p=0.25 metformin
vs pioglitazone). No significant fibrinogen changes were seen.

Conclusions: Pioglitazone and metformin, compared with gliclazide, sig-
nificantly reduced PAI-1 independent of glycaemic control. Beneficial effects
on PAI-1 may partly explain the effects of metformin on macrovascular disease
in UKPDS and possible benefits of pioglitazone in PROACTIVE.
Funding: Grant in aid from Takeda UK

We-P11:56 NEWLY DIAGNOSED ABNORMAL GLUCOSE
TOLERANCE - IMPORTANT FACTOR AFFECTING
OUCTOME OF PRIMARY PERCUTANEOUS
INTERVENTION

M. Roik, G. Horszczaruk, J. Kochman, Z. Huczek, G. Opolski. 1 St
Department of Cardiology, Medical University of Warsaw, Poland

Recent clinical trials revealed that patients(pts) with myocardial infarction
(MI) have a high prevalence of previously unknown diabetes mellitus (DM)
and impaired glucose tolerance (IGT) and worse outcome. The aim of this
study was to investigate whether a newly detected abnormal glucose toler-
ance (AGT) assessed early after an MI affect the angiographically measured
myocardial perfusion in infarct related artery (IRA).

Methods: Pts (n = 124) aged from 37 to 78 years with AMI, treated
by primary PCI, with no previous DM, MI, admission blood glucose <11.0
mmol/l were enrolled to this study. Angiographic success was defined as flow
TIMI-3 and Myocardial Blush Grade (MBG) 3 in IRA. Glucose metabolism
was assessed by means of fasting capillary blood glucose and a standard
OGTT (75 g) measured during stable condition (between day 5-7).

Results: There were no differences between those with (n = 53) or without
AGT (n = 71) with regard to postprocedural TIMI flow grade 3, distribution of
IRA, and the frequency of stent implantation (p = NS). Pts with newly detect
AGT were more likely to have absent of myocardial perfusion (MBG 0/1, 53
vs. 32%, p < 0.05). Newly detect AGT was an independent predictor of absent
myocardial perfusion (MBG 0/1), (OR 2.54, CI: 1.29 - 5.06, p < 0.05). AGT
was the strongest predictor of diminished flow in IRA and 1 and 3 -month FU
CV events (death, reinfarction and heart failure) (30 vs. 18%, p < 0.05).

Conclusions: Despite similar rates of TIMI flow 3 after primary PCI pts
with AGT are more likely to have abnormal myocardial perfusion as assessed
by reduced MBG; Diminished microvascular perfusion in pts with AGT after
primary PCI may explain the increased CV events.

We-P11:57 DIABETES MELLITUS AND ITS INFLUENCE ON
QUALITY OF LIFE FIVE YEARS AFTER
MYOCARDIAL REVASCULARIZATION

M. Zdravkovic1, M. Ristic2, N. Milic3, S.U. Pavlovic2, M. Krotin1,
D. Trifunovic-Zamaklar2 , D. Zdravkovic1, D. Gostiljac4 , R. Zivkovic5 ,
N. Milinic1 . 1Hospital Medical Center Bezanijska Kosa, Belgrade, Serbia -
Montenegro; 2Institute for Cardiovascular Diseases, Belgrade, Serbia -
Montenegro; 3Institute for Medical Statistics and Informatics, Belgrade,
Serbia - Montenegro; 4Institute for Endocrinilogy and Diabetes, Belgrade,
Serbia - Montenegro; 5Primary Health Center Stari Grad, Belgrade, Serbia -
Montenegro

Objective: To evaluate influence of diabetes mellitus on quality of life of
patients five years after myocardial revascularization.

Methods: Quality of life was evaluated in 223 patients operated in 1999.
and 2000. who finished 60-months follow-up. Quality of life five years after
myocardial revascularization was evaluated using questionnaire SF-36, testing
seven dimensions of quality of life. 48 patients were diabetics with mean
preoperative duration of diabetes mellitus of 6.3±2.1 years, while 175 patients
had normal glycemias before and 5 years after myocardial revasculariza-
tion. Patients who developed diabetes mellitus during follow up period were
excluded from investigations.

Results: Diabetics had significantly worse quality of life considering
physical functioning, vitality, general health and emotional role, but highly
significantly worse quality of life in dimensions of physical role and mental
health. They had no difference in quality of life in dimension of body pain.

Conclusions: Although myocardial revascularization is a method of choice
for treatment of coronary artery disease in diabetics, quality of their life five
years after this surgical procedure is significantly worse comparing to patients
with normal glycemias.This is mostly due to the microvascular coronary
complications of diabetes mellitus, that can not be surgically treated.
Funding: There was no funding for this investigation.

We-P11:58 INCREASE OF HDL LEVEL BY FIBRATE THERPY
WAS ASSOCIATED WITH DECREASED ARTERIAL
STIFFNESS IN DIABETIC PATIENTS WITH
HYPERTRIGLYCERIDEMIA

S.H. Kim, J.H. Zo, M.A. Kim. Seoul National University Boramae Hospital,
Seoul, South Korea

Objectives: The prevention of macrovascular or microvascular complications
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is the mainstay in the management of diabetes. Arterial stiffness has been
known as a useful predictor of atherosclerosis and lipoprotein level is one of
major risk factors of atherosclerosis. So we investigated the association of the
change of lipoprotein level and arterial stiffness in patients with important risk
factor of atherosclerosis such as diabetes.

Methods: Sixty patients (mean age 56.5±11.2 years), with diabetes, hy-
pertriglyceridemia and without coronary artery disease, were enrolled, and
divided into 2 groups; the placebo and fenofibrate therapy (200 mg once daily)
group. Evaluation of two groups was made on baseline period and after 16
weeks of treatment. Arterial stiffness was assessed by measuring the carotid-
radial pulse wave velocity (PWV). The cardiovascular risk factors, including
body mass index, lipid profile, pulse pressure, and C-reactive protein, were
also measured.

Results: Baseline characteristics were similar between two groups. The
PWV was significantly lower in patients receiving fenofibrate therapy than in
the controls (1378±132 vs. 1596±118 cm/s, p<0.05). Multivariate analysis
revealed that increase HDL level with fibrate therapy was associated with
lower PWV (p<0.05).

Conclusion: In patients with diabetes and hypertriglyceridemia, the ar-
terial stiffness increased with fibrate therapy compared to the controls, and
the change of HDL level was independent predictor of the change of PWV.
Control of dyslipidemia is important in the management of diabetes for the
prevention of vascular complications.

We-P11:59 THE CONTRIBUTION OF NIACIN FOR THE
TREATMENT OF DISLIPIDEMIA IN PATIENTS
WITH TYPE 2 DIABETES RECEIVING
COMBINATION THERAPY WITH STATINS

A. Bozinovska1, L. Balalovska2 , D. Bozinovski1. 1Department of General
Medicine, Bitola, Makedonija; 2Clinical Center, Bitola, Makedonija

Objective: Diabetic dislipidemia is characterized by high triglyceride levels;
high LDL-cholesterol levels; low HDL-cholesterol levels. Combination ther-
apy of niacin and the hypolipidemic drugs simvastatin and atorvastatin in
patients with diabetes increased efficacy of statins reducing concentrations of
triglycerides rich and small LDL particles, while increasing HDL cholesterol
levels.

Methods: During a 16 week, double-blind, placebo-controlled trial, 136
patients were renobmited to placebo [n-40] or to 20mg/day [n=56] of statins
(simvastatin and atorvastatin). Forty patients were receiving concomitant
therapy with niacin 1000mg daily.

Results: Reduction in triglyceride levels (-13% to -28%) [p<0,05] vs.
placebo for 20 mg simvastatin and (-5% to -15%) and increasing HDL-
cholesterol levels (+5% to +15%). The use of niacin 1000mg/day increased
HDL-cholesterol levels for (+15% to +35%) and decreased significant LDL-
cholesterol and triglyceride levels (-20% to -50% levels) vs. placebo group.
Baseline and week 16 values for glycosylated hemoglobin levels were 7,15%
and 7,12%, respectively, in the placebo group. Three patients discontinued
participation owing to flushing. No hepatotoxic effect or other adverse events
were observed.

Conclusions: Low doses of niacin 1000 mg/day and statins a treatment
option for dislipidemia and regress of atherosclerosis in patients with type 2
diabetes.
Funding: dislipidemia, triglyceride, HDL-cholesterol, LDL-cholesterol lev-
els, niacin

We-P11:60 THE IMPACT OF ATORVASTATIN ON
ENDOTHELIAL DYSFUNCTION AND
CHOLESTEROL TURNOVER IN PATIENTS WITH
TYPE 2 DIABETES MELLITUS AND
CARDIOVASCULAR DISEASE

V. Blaha, C. Andrys, A. Smahelova, R. Hyspler, D. Solichova, A. Ticha,
D. Cernohorsky, F. Musil, Z. Zadak. Medical Faculty and Charles University
Hospital, Hradec Kralove, Czech Republic

Objective: To evaluate the relationship of endothelial dysfunction and choles-
terol turnover in type 2 diabetes mellitus (T2DM).

Methods: Cholesterol turnover, soluble CD14, CD40 Ligand, E- and P-
selectins and monocytic chemoattractant protein-1 (MCP-1) were measured
in 75 patients with T2DM and non-diabetic controls with cardiovascular
diseases, treated with atorvastatin.

Results: The diabetics showed significantly higher levels of lathosterol
(7,66 vs. 4,81 μmol/l, p=0.005) and lower levels of sitosterol (3,61 vs. 10,01

μmol/l, p<0.05) and campesterol (4,48 vs. 11,12 μmol/l, p<0.001). A signifi-
cantly lower level of lathosterol as well as a decrease in lathosterol/cholesterol
ratio in the statin treated groups was found in T2DM (4.11 vs. 7.66 μmol/l,
p=0,005). Plasma levels of hsCRP, sP-Selectin and MCP-1 were significantly
increased in T2DM (p<0.05). The diabetic patients without atorvastatin ther-
apy showed a significant correlation of sCD40L (p=0,050) and sE-Selectin
(p=0,0138) with the marker of cholesterol absorption - sitosterol/cholesterol
ratio and/or sitosterol and sitosterol/cholesterol ratio; the relationship disap-
peared with atorvastatin treatment. The diabetic patients without atorvastatin
therapy showed a significant correlation of sP-Selectin with the marker of
cholesterol synthesis - lathosterol (p=0,0335); the relationship disappeared
with statin treatment.

Conclusion: Endothelial dysfunction in T2DM is associated with param-
eters of disturbed cholesterol metabolism and can be partially improved by
atorvastatin treatment.
Funding: supported by grant IGA MH CR No. NR/8497-3.

We-P11:61 CONCOMITANT REDUCTION OF
LDL-CHOLESTEROL AND BIOMARKERS OF
INFLAMMATION WITH LOW DOSE SIMVASTATIN
THERAPY IN PATIENTS WITH TYPE 1 DIABETES

I. Jialal, E. Miguelino, S. Griffen, N. Glaser, S. Devaraj. Ucdavis Medical
Center, Sacramento, USA

Objective: Type 1 Diabetes (TIDM) is a pro-inflammatory state. We have
shown that TIDM have increased levels of CRP, sICAM, sCD40L, nitrotyro-
sine and increased monocyte superoxide, IL-6, and TNF (Diabetes 2006-in
press). Thus, we tested the effect of simvastatin (S, 20 mg/day), compared to
Placebo (P) in TIDM (n=25/group) over 3 months.

Methods: Analytes measured included liver function tests, creatinine,
HbA1c, hsCRP, sCD40L, nitrotyrosine, monocyte superoxide, interleukins
1,6,8 and TNF

Results: There were no significant baseline differences between the two
groups. S therapy did not affect liver function tests or cause myalgia/myopathy.
Compared to P, S therapy significantly reduced LDL and non-HDL cholesterol
(p < 0.0001). While there were no changes in HbA1c, S therapy significantly
reduced hs-CRP (18% reduction, p < 0.001) and significantly decreased
sCD40L (22% reduction, p<0.05) compared to P, however S therapy did
not affect nitrotyrosine levels. S therapy significantly inhibited LPS activated
monocyte O2- (56% inhibition, p<0.0005), IL-8 (51% reduction, p<0.03) and
TNF (46% inhibition, p<0.02). Also, while there was no change in monocyte
IL-1b, IL-6 release significantly decreased in the S group compared to baseline
(65%,p = 0.02).

Conclusions: We make the novel observation that in addition to being safe
in TIDM, simvastatin (20 mg/d) has concomitant benefits on the lipid profile
and biomarkers of inflammation. These novel findings could have major
implications with regard to developing policy guidelines for statin therapy in
the prevention of macrovascular disease in T1DM.
Funding: JDF, NIH K24AT00596

We-P11:62 REDUCTION OF LARGE VLDL PARTICLES BY
FENOFIBRATE IS ASSOCIATED WITH REDUCTION
OF SMALL DENSE LDL IN TYPE 2 DIABETES:
FIELD HELSINKI SUBSTUDY

A. Hiukka1, E. Leinonen1, H. Hilden1, H. Perttunen-Nio1 , A. Keech2,
M.R. Taskinen1. 1Department of Medicine, Helsinki University Hospital,
Helsinki, Finland; 2NHMRC Clinical Trials Centre, University of Sydney,
Sydney, Australia

Objective: Elevation of large vldl particles is a dominant feature of diabetic
dyslipidemia. In the field study, fenofibrate treatment lowered triglycerides
(TG) and LDL cholesterol (LDL-C). We explored the changes in LDL and
VLDL subspecies during fenofibrate treatment in a field cohort not using
additional statin.

Methods: 171 subjects with type 2 diabetes recruited to the field study
in Helsinki were randomly assigned to micronised fenofibrate 200mg/day or
placebo in a double-blind design. At baseline and at 2 and 5 years, we used
density gradient ultracentrifugation to separate VLDL1, VLDL2 and IDL and
additionally LDL subspecies 1-3 from 61 consecutive samples. LDL size was
determined with gradient gel electrophoresis.

Results: Relative to placebo, the decrease in LDL-C (3.05 vs. 2.70 mmol/l,
P<0.001) in fenofibrate group was due to decreases in LDL2-C (1.49 vs 1.21
mmol/l, P<0.001) and LDL3-C (0.36 vs 0.28 mmol/l, P<0.001). respective
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changes were seen in total mass concentrations of LDL2 (-24%) and LDL3
(-33%) particles. As a result LDL size increased (25.7 vs. 26.5nm, P<0.001).
Fenofibrate reduced by 23% plasma TG levels, the change being mainly due
to a marked reduction of VLDL 1 TG (0.82 vs 0.44 mmol/l, P<0.001). Mass
concentrations of VLDL1, VLDL2 and IDL decreased during fenofibrate
treatment. The opposite changes in plasma TG and LDL size were closely
correlated (R=-0.430, P<0.001).

Conclusions: Fenofibrate markedly reduced large VLDL particles. This
was associated with beneficial changes of LDL subspecies, improving the
atherogenic lipid profile of type 2 diabetes.

We-P11:64 REDUCTION IN PRO-INFLAMMATOY MARKERS
BY STATINS AND RAS-INHIBITORS AFFECTS THE
DEVELOPMENT OF VASCULAR DISEASE

S. Ljubic1, M. Vucic Lovrencic1 , J. Bozikov2, Z. Metelko1 . 1Vuk Vrhovac
University Clinic, Zagreb, Croatia; 2Zagreb University Medical School,
Zagreb, Croatia

Objective: The aim was to investigate a potential benefit of statins and
renin-angiotensin system inhibitors (RAS-I) in the development of vascular
disease.

Methods: A total of 253 type 2 diabetic patients were followed over a
1-yr period. Patients were randomized to receive either atorvastatin (n=59),
pravastatin (n=49), simvastatin (n=64), or RAS-I (lisinopril/losartan) (n=45).
The control group included 36 patients. C-reactive protein (CRP), fibrinogen
(FIB), LDL, HDL, atherogenic index of plasma (AIP), LDL/HDL ratio,
postprandial glycemia (PPG), pulse pressure (PP) and albumin excretion rate
(AER) were determined. The patients were assigned to groups based on AER
(<30, 30-300, >300), PP (<45, 45-50, 50-65, >65) and PPG (<10, ≥10).

Results: ANOVA revealed significant differences in initial CRP, FIB and
AIP (p=0.01, p=0.004 and p=0.041, respectively) according to AER; in FIB,
HDL, AIP and LDL/HDL ratio (all p<0.001) according to PP; in CRP
and AIP (p=0.047 vs. 0.026) according to PPG. AIP, LDL and LDL/HDL
were significantly reduced in the simvastatin and atorvastatin groups (both
p<0.001), AER and PP in the RAS-I group (p<0.005 vs. p<0.001), and PP in
the atorvastatin (p=0.009) and simvastatin groups (p=0.002) as well. CRP was
significantly reduced in the atorvastatin (p<0.001), simvastatin (p=0.049) and
RAS-I groups (p=0.012). FIB was significantly reduced (p=0.001) only in the
atorvastatin group.

Conclusions: In addition to an effect on lipid parameters, AER and PP,
statins and RAS-I can have a beneficial effect on the onset and progression of
vascular disease in diabetic patients by reducing inflammatory markers.

We-P11:65 ROSIGLITAZONE THERAPY IMPROVES INSULIN
RESISTANCE PARAMETERS IN OVERWEIGHT AND
OBESE DIABETIC PATIENTS INTOLERANT TO
METFORMIN

G. Derosa1, S.A.T. Salvadeo1, A. D’Angelo1, I. Ferrari1 , L. Ciccarelli1 ,
M.N. Piccinni1 , F. Pricolo1, M. Ghelfi1, A. Gravina1, P.D. Ragonesi2.
1Department of Internal Medicine and Therapeutics, University of Pavia,
Pavia, Italy; 2Diabetes Care Unit, S. Carlo Hospital, Milano, Italy

Objective: to compare the effect of rosiglitazone and metformin on glycemic
control, insulin sensitivity, plasma leptin (PL), adiponectin (ADN), tumor
necrosis factor-alpha (TNF-alpha) and resistin (r) in overweight and obese
diabetic patients intolerant to metformin.

Methods: 432 consecutive overweight and obese (Body Mass Index (BMI)
> 25 kg/m2) type 2 diabetic patients aged 51-59 years were evaluated and
24 patients were resulted intolerant to metformin at maximum dosage (3000
mg/day). We added rosiglitazone (8 mg/die) to metformin (mean dosage
1500±500 mg/day) to these intolerant patients (RM) and we compared
them with 26 patients treated with metformin (mean dosage: 2500±500
mg/day) (M) in a randomized single-blind trial. We evaluated BMI, glycated
haemoglobin (HbA1c), fasting plasma glucose (FPG), fasting plasma insulin
(FPI), PL, ADN, TNF-alpha, and r at baseline and after 3 and 6 months.
Furthermore, we calculated insulin resistance index (HOMA-R), using FPG
and FPI.

Results: HbA1c, FPG, FPI, and HOMA-R were resulted lower than base-
line values in RM and M groups (p< 0.01 and p< 0.05, respectively). HbA1c
and HOMA-R values were significantly lower (p< 0.05) in RM group com-
pared to M group at 6 months. PL, ADN, TNF-alpha, and r were significantly
improved (p< 0.05) in RM group compared to M group at 6 months.

Conclusions: rosiglitazone improved glycemic control and insulin resis-

tance correlated parameters when was added to intolerant metformin patients.
These data suggest that rosiglitazone could be drug of choice for the treatment
of overweight and obese type 2 diabetic patients.

We-P11:66 FEATURES OF INSULIN MEDIATE GLUCOSE
UTILIZATION IN WOMEN WITH POLYCYSTIC
OVARIES SYNDROME (PCO) AND CORONARY
HEART DISEASE (CHD) IN ANAMNESIS

T. Zykova, A. Strelkova, K. Balandina, O. Batrakova. Northen State Medical
University, Arkhangelsk, Russia

Objective: To reveal features of insulin mediate glucose utilization in women
with PCO and CHD in anamnesis depending on outcomes of acute coronary
events (ACE) in relatives.

Methods: We questionnaired 93 women (age 18-35) with PCO without
overweight about fatal or nonfatal myocardial infarction (MI) in relatives or
sudden coronary attack (SCA), estimated values during OGTT: glycemia, in-
sulinemia, cortisolemia; counted B-cells function and sensitivity of peripheral
tissue to insulin. 3 gr.: 1- with nonfatal CE in parents, 2- with SCA or fatal
MI, 3- without CHD in anamnesis.

Results: CHD in anamnesis was in 28 women: 20 with nonfatal MI,
8 with SCA or fatal MI. Gr.2 vs gr.1 in higher B-cells function both 1
phase: (699.7±85.8 and 463.8±57.2, ?=0.03), and 2 phase insulin secre-
tion (183.9±15.8 and 139.7±10.7, ?=0.03),sensitivity of peripheral tissue to
insulin (11.8±0.2 and 11.4±0.1), and glucose clearance (0.14± 0.003 and
0.13 ±0.002), due to lower basal (4.06± 0.2 and 5.07±0.2 mmol/l, ?=0.01),
and 30-min glycemia (5.3±0.7 and 7.05±0.4 mmol/l, ?=0.04).Gr.1,2 didn’t
had hyperinsulinemia (square under insulin curve 100.1±14.3 and 97.2 ±9.5
mcEd/ml), gr.1 had plain hyperinsulinemic type of curve and lower basal
cortisolemia (470.7±101.09 mmol/l) vs gr.2 (988.1±117.3 mmol/l, ?=0.01).
The same data were gr.2 vs gr.3. Women with PCO and CHD in anamnesis had
higher insulin resistance (HOMA = 1.5±0.09 and 1.9 ±0.2, ?=0.02) and lower
insulin sensitivity of peripheral tissue (127.7±12.8 and 165.0±12.5, ?=0.04),
higher basal (5.07±0.2 and 4.4±0.09 mmol/l, ?=0.01) and postprandial
(120-min) glycemia (5.1±0.08 and 4.6±0.1 mmol/l, ?=0.04).

Conclusion: Women with PCO without overweight and nonfatal CE in
anamnesis were characterized by higher insulin resistance vs group with fatal
outcomes of CHD in anamnesis and higher B-cells function.

We-P11:67 UNDIAGNOSED DIABETES AND IMPAIRED
FASTING GLYCAEMIA AMONGST PATIENTS
PRESENTING FOR SURGERY, AND THEIR IMPACT
ON POST-OPERATIVE OUTCOMES

D. Mullhi1, A. Barnett2 , A. Jones3, F. Gao1. 1Deparment of Anaesthesia,
Heart of England Foundation Trust, Birmingham, United Kingdom;
2Department of Diabetes, Heart of England Foundation Trust, Birmingham,
United Kingdom; 3Department of Biochemistry, Heart of England
Foundation Trust, Birmingham, United Kingdom

Objectives: Undiagnosed diabetes mellitus is associated with cardiovascular
(CVS) morbidity. CVS complications are the leading cause of postoperative
death. Impaired fasting glycaemia (IFG) is a strong predictor of developing
diabetes. Patients with undiagnosed diabetes and IFG may be at risk of
perioperative complications. This study aimed to quantify the prevalence of
undiagnosed diabetes and IFG amongst surgical patients at a large teaching
hospital, and their impact on postoperative outcomes.

Methods: A prospective observational study was conducted of adult non-
diabetic patients presenting for elective surgery over a four-month period.
Fasting plasma glucose was assayed on the day of surgery. Diabetes and
IFG were diagnosed according to American Diabetes Association criteria.
Postoperative complications assessed included cardiac events and infections.

Results: Of the 215 patients, eight (3.7%) had previously undiagnosed
diabetes (FPG> 7mmol/l), and 13 (6%) had IFG (FPG 6.1-6.9). Undiagnosed
DM and IFG patients had a significantly higher incidence of post-operative
complications compared to normal fasting glucose patients (31.5% 30.8% vs.
9.2% p=0.049). Undiagnosed diabetics had a 5-fold increase in infections (RR
4.9 (1.8-13.4) p=0.024). CVS complications did not differ between the groups
although numbers were small.

Discussion: Diabetes and IFG were associated with a significant increase
in postoperative infections. Further work is warranted to assess the role of
screening for these conditions pre-operatively and their value as predictors of
peri-operative risk.
Funding: Trust ICU research fund.
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We-P11:68 INSULIN SENSITIVITY IN PATEINTS WITH
PRIMARY HYPERPARATHYROIDISM BEFORE AND
AFTER SURGICAL TREATMENT

D. Micic, G. Cvijovic, A. Kendereski, M. Sumarac-Dumanovic, S. Zoric,
D. Pejkovic, K. Cubrilo, M. Georgiev. Institute of Endocrinology, Diabetes
and Diseases of Metabolism, Belgrade, Serbia - Montenegro

It was reported that patients with primary hyperparathyroidism (PHPT) are
insulin resistant, and that surgical treatment may improve insulin sensitivity
in this group of patients. The aim of our study was to evaluate the effect of
surgical treatment on insulin sensitivity in patients with PHPT.

Methods: In patients with PHPT (N = 7; age: 54.16 ± 11.54 years) insulin
sensitivity was estimated using euglycemic hyperinsulinemic clamp (M value)
and standard OGTT (HOMA IR; area under the curve (AUC) for glucose and
insulin) before and 3 months after surgical treatment.

Results: We have observed normal insulin sensitivity using clamp tech-
nique (M value: 6.98 ± 2.36) and mild insulin resistance using HOMA IR
index (2.90 ± 0.35) in our group of patients with PHPT before operation.
In clamp study, there was significant improvement in insulin sensitivity after
surgical treatment (M value: 6.98 ± 2.36 vs. 9.72, p < 0.05). Also, there was
improvement in insulin sensitivity using HOMA IR index (2.90 ± 0.35 vs.
2.21 ± 0.57), AUC insulin (5544 ± 1051 vs. 4770 ± 989, p > 0.05), and AUC
glucose (818.7 ± 138.6 vs. 800.7 ± 91.43, p > 0.05). There was no change
in BMI (23.76 ± 3.01 vs. 24.05 ± 2.91 kg/m2, p > 0.05) and waist/hip ratio
(0.82 ± 0.11 vs. 0.85 ± 0.13, p > 0.05) before and after operation (when the
tests were performed).

Conclusion: In conclusion, surgical treatment improves insulin sensitivity
in patients with PHPT.

We-P11:69 GLUCOSE INTOLERANCE AND INSULIN
SENSITIVITY IN PATIENTS WITH OBSTRUCTIVE
SLEEP APNEA SYNDROME

E. Vlachogiannis, Z. Koukoulidou, C.H. Liavas, E. Gouridou,
E. Daskalopoulou, E. Vlachogiannis, A. Dougalis. Department of Internal
Medicine, St Paul General Hospital, Thessaloniki, Greece

Objective: Obstructive sleep apnea syndrome (OSAS) is an independent risk
factor for insulin resistance. The purpose of this study was to examine the
results of three methods of insulin sensitivity in patients with OSAS according
to the glucose tolerance status.

Methods: Thirty seven patients with OSAS, 30 males and seven females,
aged 34 to 65 years old with BMI 25,7-48,8 kg/m2 were examined. After an
overnight fast, an oral glucose tolerance test (OGTT) was performed with mea-
surement of insulin and glucose levels at baseline and every 30 min for 2 h after
ingestion of glucose load. Glucose levels were measured by the glucose oxi-
dase method and insulin levels by radioimmunoassay. Three indices of insulin
sensitivity were examined: the ratio of fasting glucose (Go) to fasting insulin
(Io), the QUICKI method and the composite sensitivity index (ISIcomp)

Results: Among patients with OSAS, 27% were smokers, 51.4% had
known hypertension, 21,6% had known diabetes mellitus and 86,5% were
patients with dyslipidemia. However, impaired or diabetes glucose tolerance
was observed in 14 patients more. Significantly lower were Quicki (p<.002)
and ISIcomp (p<.001) in patients with glucose tolerance disturbances than in
patients with normal glucose levels. No changes was observed in Go/Io ratio.

In conclusion, patients with OSAS the insulin sensitivity was found to be
in association with worsening of tolerance status.

We-P11:70 INSULIN SENSITIVITY AND LIPID LEVELS IN
OBESE PATIENTS WITH POLYCYSTIC OVARY
SYNDROME

A. Kendereski, D. Micic, G. Cvijovic, M. Sumarac-Dumanovic, S. Zoric,
D. Pejkovic, K. Cubrilo, M. Georgiev. Institute of Endocrinology, Diabetes
and Diseases of Metabolism, Belgrade, Serbia - Montenegro

Objectives: It was shown that insulin resistance (IR) is important feature of
both polycystic ovary syndrome (PCOS) and obesity. The aim of our study was
to evaluate insulin sensitivity and lipid levels in obese patients with PCOS.

Method: In 21 obese patients with PCOS (age: 26.92±7.79 years; BMI
30.89±4.51 kg/m2) and 12 obese (age: 27.08±5.05 years; BMI 31.63±4.94
kg/m2) controls insulin sensitivity was determinated using euglycemic hyper-
insulinemic clamp (M value), while lipid status was estimated by measuring
the levels of cholesterol, HDL, LDL, triglycerides, ApoA1, ApoA2, ApoB,
ApoE and Lp(a).

Results: Women with PCOS were insulin resistant but there was no
difference in level of insulin resistance comparing to obese controls (M
value: 3.27±0.57 vs. 3.71±0.59, p>0.05). There was no difference in choles-
terol (4.92± 0.21 vs. 5.09±0.24), HDL (1.10±0.05 vs. 1.06±0.09), LDL
(3.01±0.20 vs. 3.35±0.27), triglyceride (1.78±0.22 vs. 2.00±0.51), ApoA1
(1.60±0.07 vs. 1.48±0.08), ApoA2 (321.71±22.92 vs. 331.78±16.69), ApoB
(1.05±0.08 vs. 1.10±0.09), Apo E (59.05±6.05 vs. 70.56±10.19) and Lp(a)
(0.254±0.07 vs. 0.233±0.07) levels between obese PCOS and controls. Sig-
nificant correlation was found between BMI and M value (r= - 0.44, p<0.01),
HDL (r= - 0.41, p<0.05), triglicerides (r=0.56, p<0.01), Apo B (r=0.36,
p<0.05) and Apo E (r=0.39, p<0.05). Correlation between M value and lipid
levels was not statistically significant.

Conclusions: Obese patients with PCOS are insulin resistant. Obesity
seems to be more responsible for development of IR and hyperlipidemia then
PCOS per se

We-P11:71 INSULIN RESISTANCE BEFORE AND AFTER
TRANSSFENOIDAL SURGERY IN PATIENTS WITH
ACROMEGALY

T. Isailovic, M. Petakov, S. Ognjanovic, D.J. Macut, B. Popovic, I. Bozic,
S. Damjanovic. Institute of Endocrinology, Diabetes and Diseases of
Metabolism, Belgrade, Serbia - Montenegro

Accelerated atherosclerosis is a hallmark of untreated acromegaly. Due to
insulin-antagonistic effects of growth hormone (GH) patients with acromegaly
have insulin resistance with consequent premature morbidity of cardiovascular
and cerebrovascular diseases. We investigated the effect of GH decrement on
insulin resistance after transsfenoidal surgery (TSS) in acromegalic patients.
Basal insulin level, area under the curve for insulin (AUCins) during oGTT
(75g), delta insulin (peak minus basal) and insulin resistance assessed by
homeostatic assessment model index (HOMA) were measured before and two
months after TSS in 45 naive patients with acromegaly (mean age 42.3± 1.14,
range 20-70, females 30, males 15). There was significant decrease in HOMA
index (8.78± 1.1 vs. 2.5± 0.2, p<0.05) as well as in basal insulin level (32.6±
3.7 vs. 11.8± 6.0, p<0.05) after TSS in all patients while there was no differ-
ence in AUCins and delta insulin. No difference was found in these parameters
between patients who achieved biochemical remission and those who did not.

Conclusion: there was significant decrement in insulin resistance after
TSS in all patients, whether they achieved biochemical remission according to
current consensus criteria or not. Whether unsuccessful surgical treatment of
acromegaly reduces cardiovascular morbidity and prolongs life span need to
be elucidated.

We-P11:72 HIGH-SENSITIVITY C-REACTIVE PROTEIN AND
SERUM AMYLOID A REFLECT INSULIN
RESISTANCE IN SMOKERS

O. Hanyu1, T. Miida1, A. Takahashi1, K. Obayashi2, K. Kosuge1,
Y. Aizawa1 . 1Niigata University, Niigata, Japan; 2Oita Medical University,
Oita, Japan

Objectives: The elevation of inflammatory markers is a strong risk factor for
cardiovascular disease (CVD) and is associated with insulin resistance (IR).
Inflammatory markers also increase in smokers known to be at a high risk for
CVD. We examined whether inflammatory markers reflect IR in smokers.

Methods: High-sensitivity C-reactive protein (hs-CRP) and serum amy-
loid A (SAA) levels were measured in 333 smokers with a normal glucose
tolerance. Both markers were compared to the homeostasis model assessment
of insulin resistance (HOMA-R).

Results: Both hs-CRP and SAA positively correlated with HOMA-R
(r=0.300, p<0.01 and r=0.217, p<0.05, respectively). The hs-CRP level
positively correlated with HOMA-R even in non-obese smokers with a body
mass index (BMI) below 25 and in men (r=0.256, p<0.05 and r=0.312,
p<0.01, respectively). Interestingly, the hs-CRP level significantly correlated
with the fasting immunoreactive insulin (r=0.311, p<0.01), while the SAA
level correlated with the fasting plasma glucose (r=0.243, p<0.01). Both the
hs-CRP and SAA levels significantly correlated with IR-related variables such
as the BMI (r=0.293, p<0.0001 and r=0.254, p<0.001, respectively) and
mean blood pressure (r=0.119, p<0.05 and r=0.173, p<0.05, respectively). In
addition, the hs-CRP level was significantly correlated with triglycerides and
HDL cholesterol (r=0.313, p<0.0001 and r=-0.319, p<0.0001, respectively).

Conclusions: Inflammatory markers reflect IR in smokers. Furthermore,
smokers with high levels of inflammatory markers may be at a higher risk for
CVD than those with low inflammatory marker levels.

XIV International Symposium on Atherosclerosis, Rome, Italy, June 18–22, 2006



Wednesday, June 21, 2006: Poster Session
362 P11 Optimal atherosclerosis management (1st part)

We-P11:73 CARDIOVASCULAR RISK: ENDOTHELIAL
DYSFUNCTION, INSULIN RESISTANCE AND
ASSOCIATED FACTORS

D.M. Duda-Seiman1, C.A. Sarau1, S. Iurciuc1, M. Iurciuc1, L. Barbu1,
G. Ciorica1 , B. Petcov2, S. Mancas1. 1Preventive Cardiology and
Cardiovascular Rehabilitation Clinic, Institute of Cardiovascular Medicine,
Timisoara, Romania; 2Ascar Hospital, Timisoara, Romania

Objectives: Epidemiological evidence shows that smoking increases the inci-
dence of fatal and non-fatal cardiovascular events through insulin resistance
(IR). The work proposes to assess the relation between smoking, IR and
endothelial dysfunction in asymptomatic hypertensive men.

Methods: We assessed the smoking state (pack years), carotid-radial pulse
wave velocity (PWV-CR) with Complior and IR (IRHOMA) in asymptomatic
hypertensive men.

Results: 42 asymptomatic hypertensive men, mean age 57.57±16.4 years:
26 (61.9%) with PWV-CR>/=9.5 m/s and 28 (66.66%) with IRHOMA>/=1.
Waist circumference has a positive correlation with the state of IR, especially
in those with PWV-CR>/=9.5 m/s and LDL>100 mg/dL (R=0.59, R2=0.34,
p=0.004). The odds to have IR are 2.75 if TG/HDL>/=3.5 and the relative risk
in this case to develop IR is 1.38. The odds to have PWV-CR>/=9.5 m/s are
5.40 in subjects with IRHOMA>/=1 and the relative risk to develop increased
PWV-CR is 1.85 when IRHOMA>/=1. Smoking amplifies significantly the
PWV-CR increasing level (p=0.0003).

Conclusions: (a) Smoking is a public health problem because of the
consequences on the vessels quality. (b) IR plays a key role in cardiovascular
risk assessing in middle-aged asymptomatic men. (c) Adding other modifiable
factors to IR, the vascular impact is aggravated. (d) The cost-effectiveness of
prevention programmes is in favor of a healthy lifestyle adopted as early as
possible.

We-P11:74 FIRST PHASE INSULIN RESPONSE AND INSULIN
SENSITIVITY IN OBESE AND LEAN WOMEN WITH
POLYCYSTIC OVARY DISEASE

G. Cvijovic, D. Micic, A. Kendereski, M. Sumarac-Dumanovic, S. Zoric,
D. Pejkovic, K. Cubrilo, M. Georgiev. Institute of Endocrinology, Diabetes
and Diseases of Metabolism, Belgrade, Serbia - Montenegro

Objectives: It was speculated that insulin resistance (IR) has the main role
in ethiopathogenesis of polycystic ovary syndrome (PCOS), and that patients
with PCOS have higher risk for development of type 2 diabetes. One of the
first signs suggesting development of type 2 diabetes is impaired first phase
insulin response (FPIR). The aim of our study was to evaluate IR and FPIR in
obese and lean patients with PCOS.

Methods: in 19 obese (age: 26.25 ± 7.31 years; BMI: 31.46 ± 4.35
kg/m2) and 26 lean (age: 21.54 ± 3.30 years; BMI: 21.1 ± 0.43 kg/m2) PCOS
patients, as well as in 13 obese (age: 27.08 ± 5.05 years; BMI: 31.63 ± 1.42
kg/m2) and in 15 lean (age: 24.00 ± 6.07 years; BMI 21.1 ± 0.52 kg/m2)
controls standard OGTT was performed. IR was estimated using HOMA IR
index, while FPIR was caluculated using following formula: insulin 30 -
insulin 0/glucose 30.

Results: There was no difference in HOMA IR (3.93 ± 0.66 vs. 4.12 ±
0.78, p>0.05) and FPIR (11.79 ± 1.193 vs. 10.22 ± 1.60, p>0.05) between
obese PCOS patients and obese controls. Lean PCOS patients were more
insulin resistant comparing to lean controls (HOMA IR: 4.58 ± 0.98 vs. 2.33
± 0.27, p < 0.05). Obese patients with PCOS had significantly higher HOMA
IR (3.93 ± 0.66 vs. 2.33 ± 0.27, p<0.05) and FPIR (11.79 ± 1.93 vs. 6.63
± 1.18, p<0.05) comparing to lean controls. There was positive correlation
between FPIR and: BMI (r=0.274, p<0.05) and HOMA IR (r=0.411, p<0.01).

Conclusion: Patients with PCOS are insulin resistant and more prone to
development of type 2 diabetes mellitus.

We-P11:75 INSULIN SENSITIVITY AND LIPID LEVELS IN
LEAN PATIENTS WITH POLYCYSTIC OVARY
SYNDROME

K. Cubrilo, D. Micic, A. Kendereski, G. Cvijovic, M. Sumarac-Dumanovic,
S. Zoric, D. Stamenkovic-Pejkovic, M. Georgiev. Institute for Endocrinology,
Diabetes and Diseases of Metabolism, Belgrade, Serbia - Montenegro

Objectives: It was reported that lean PCOS are also insulin resistant (IR) and
have increased risk factors for development of macrovascular diseases. The
aim of our study was to evaluate insulin sensitivity and lipid levels in lean
patients with PCOS.

Method: In 24 lean patients with PCOS (age: 21.52±3.34 years; BMI
21.01±2.09 kg/m2) and 16 lean (age: 23.81±5.91 years; BMI 21.05±1.94
kg/m2) controls insulin sensitivity was determinated using HOMA IR index
(glucose and insulin samples were taken as a pool at -20, -10 and 0 min.),
while lipid status was estimated by measuring the levels of cholesterol, HDL,
LDL, triglycerides, ApoA1, ApoA2, ApoB, ApoE and Lp(a).

Results: Women with PCOS were insulin resistant but there was no dif-
ference in level of insulin resistance comparing to lean controls (HOMA IR:
4.18±0.85 vs. 2.49±0.29, p>0.05). There was difference in HDL (1.22±0.04
vs. 1.48±0.09, p<0.05) and Apo E (38.72±1.95 vs. 69.51±18.08,p<0.05)
levels between PCOS and controls. There were no differences in cholesterol
(4.11±0.15 vs. 4.44±0.22), LDL (2.45±0.16 vs. 2.45±0.19), triglyceride
(0.95±0.06 vs. 0.99±0.08), ApoA1 (1.52±0.04 vs. 1.57±0.24), ApoA2
(303.96±12.15 vs. 364.83±15.33), ApoB (0.86±0.11 vs. 0.82±0.07) and
Lp(a) (0.226±0.05 vs. 0.202±0.06) levels between lean PCOS and controls.
There was correlation between HOMA IR and HDL levels (r= - 0.30, p <
0.05).

Conclusions: Lean PCOS patients are insulin resistant. Low HDL level
might be the first marker for development of atherogenic lipid profile in this
group of patients.

We-P11:76 RAPID INTRAVENOUS INSULIN INFUSION
REDUCES PLASMA ADIPONECTIN LEVELS

K. Ashidate1,2, M. Kawamura1, R. Chin1, E. Yano1,2, Y. Yamazaki1 ,
S. Miyazaki1 , T. Teramoto3, Y. Hirata4. 1Division of Endocrinology and
Metabolism, Department of Internal Medicine, Tokyo Teishin Hospital, Tokyo,
Japan; 2Department of Internal Medicine, Kudanzaka Hospital, Tokyo,
Japan; 3Department of Internal Medicine, Teikyo University School of
Medicine, Tokyo, Japan; 4Department of Clinical And Molecular
Endocrinology, Tokyo Medical and Dental University Graduate School,
Tokyo, Japan

Objective: To determine the effect of insulin on adiponectin levels, we
measured plasma adiponectin levels before and after hyperinsulinemic - eug-
lycemic clamp technique (the clamp) in a large number of subjects including
healthy volunteers and obese patients with or without diabetes who had very
low calorie diet (VLCD) therapy for 4 to 6 weeks before and after reducing
weight.

Methods: Plasma adiponectin (low molecular weight) levels were deter-
mined before and after VLCD in 9 obese inpatients (6 men and 3 women)
undergoing VLCD and reducing weight. Visceral fat areas in these patients as
measured by abdominal computed tomography were compared with plasma
adiponectin levels. The clamp was performed in 30 subjects (18 men and
12 women) of healthy volunteers, patients with impaired glucose tolerance,
and obese patients after overnight fasting, and plasma adiponectin levels were
measured before and after the clamp.

Results: Plasma adiponectin in all obese patients who reduced weight
by VLCD (average weight reduction of 12.2±2.4%) rose from 5.3±1.9 to
7.1±2.7μg/ml after weight reduction. Visceral fat and plasma adiponectin
levels correlated negatively in obese patients. Plasma adiponectin levels
decreased from 7.2±2.3 to 6.5±3.3μg/ml after the clamp.

Conclusions: Rise of plasma adiponectin levels after weight reduction
reflected a decrease in visceral fat, suggests its possible improvement in
hyperinsulinemia. When hyperinsulinemia was induced during the clamp,
plasma adiponectin levels decreased significantly, suggesting the possible role
of exogenous insulin as a secretagogue for adiponectin.

We-P11:77 ARGATROBAN, A SYNTHETIC THROMBIN
ANTAGONIST, CAN REDUCE INSULIN
RESISTANCE THOUGH THROMBIN INACTIVATION
IN THE DB/DB MOUSE MODEL OF TYPE 2
DIABETES

K. Aihara, M. Mihara, H. Azuma, M. Akaike, Y. Ikeda, S. Yagi, T. Iwase,
S. Hashizume, M. Fujimura, T. Matsumoto. The University of Tokushima
Graduate School, Tokushima, Japan

Background: Thrombin enhances inflammation via thrombin receptor ac-
tivation in various tissues and systemic thrombin generation is increased
in obese individuals with insulin resistance. Recent studies have shown
that macrophages that have infiltrated in visceral fat induce inflammation,
leading to insulin resistance. Therefore, we hypothesized that inhibition of
thrombin action can reduce insulin resistance in obese subjects with type 2
diabetes.
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Methods and Results: Eight-week-old db/db male mice were administered
with argatroban (0.3 mg/kg/day), a synthetic thrombin antagonist, or a vehicle
for 4 weeks. Daily urine volume and urinary sugar excretion were significantly
decreased and result of insulin tolerance test was ameliorated in argatoroban-
treated db/db mice compared to those in vehicle-treated mice. Mean adipocyte
cell size of epididymal fat in argatoroban-treated db/db mice was significantly
smaller than that in vehicle-treated mice. In addition, F4/80 (macrophage)-
positive cells were significantly decreased in argatoroban-treated db/db mice
compared to that in vehicle-treated mice. Gene expression levels of MCP-1
and IL6 were decreased and those of adiponectin and PPAR gamma2 were
increased in epididymal fat obtained from argatoroban-treated db/db mice
compared to those in vehicle-treated mice.

Conclusions: Inhibition of thrombin action by argatroban caused a reduc-
tion of insulin resistance in db/db mice, indicating that thrombin is a key
molecule causing insulin resistance and might be a therapeutic target for
metabolic syndrome.

We-P11:78 INSULIN RESISTANCE AS A DETERMINANT
OF PLATELET ACTIVATION IN OBESE
WOMEN

S. Basili1, F. Santilli2 , G. Pacini3, M.T. Guagnano2, M.R. Manigrasso2,
L. Pescara2, G. Ciabattoni2 , C. Patrono1, G. Davì2. 1La Sapienza University,
Rome, Italy; 2G. d’Annunzio University, Chieti, Italy; 3National Research
Council, Padova, Italy

Objective: We tested the hypothesis that insulin resistance per se con-
tributes to increased platelet activation in obesity, independently of underlying
inflammation.

Methods: We performed a cross-sectional study in 40 obese and 20 non-
obese healthy women using urinary thromboxane (TX) metabolite excretion as
a non-invasive index of platelet activation. An index of insulin sensitivity, SI,
was calculated and plasma adiponectin, C-reactive protein (CRP) and CD40
ligand (CD40L) levels were measured as potential determinants of increased
platelet activation.

Results: Obese women had significantly (p<0.0001) higher urinary 11-
dehydro-TXB2 (median 718 vs. 211 pg/mg/creatinine), CRP (1.13 vs. 0.48
mg/L) and CD40L levels (4.45 vs. 0.90 ng/mL) than controls. Obese women
had lower SI (median 2.51 vs. 5.0 10E4 minE-1microU/mL), p<0.002)
and adiponectin (p<0.01) than controls. On multiple regression analysis
WHR (β=0.27, p<0.05) and SI (β=-0.72, p<0.04) predicted the rate of
11-dehydro-TXB2 excretion, independently of adiponectin, inflammatory and
lipid patterns. In order to investigate the cause-effect relationship of these
associations, we examined the effects of a 12-week weight loss program on
urinary 11-dehydro-TXB2 in 10 women with android obesity and impaired
SI. Successful weight loss (0.6 kg loss/week) achieved in 5 subjects was
associated with an increase in SI (+92%) and a decrease in CD40L (-27%),
CRP (-37%) and 11-dehydro-TXB2 (-53%), (p<0.05).

Conclusions: insulin resistance is a major determinant of platelet activation
in female obesity.
Funding: This research was supported by EC FP6 funding (LSHM-CT-2004-
0050333).

We-P11:79 ASSOCIATION BETWEEN MILD CHANGES IN
THYROID STATUS AND INSULINE RESISTENCE IN
EUTHYROID SUBJECTS

O. Mayer Jr.1, Z. Hess1, H. Rosolová1, J. Vrzalová2, O. Topolcan2. 12nd
Dept. of Internal Medicine, Charles University, Medical Faculty, Plzen,
Czech Republic; 2Dept. of Immunodiagnostics, Charles University, Medical
Faculty, Plzen, Czech Republic

Introduction: In our previuos report we found, that slight decrease of free
thyroxine (fT4) in still euthyroid subjects increased the risk of metabolic
syndrom. In this study we wondered, whether mild changes in thyroid status
(in the range of normal values) also influenced insuline resistance or other
potentially relating factors.

Methods: 295 subjects (134 males and 161 females, mean age 43.1±0.35)
with thyroid stimulating hormone (TSH) and fT4 within the normal ranges
(0.45-4.5 mU/L and 9-22 pmol/L, resp) and without any thyrostatics or thyroid
substitution were included into a cross-sectional, population-based study. The
sample was divided according to TSH quintiles: optimal TSH (0.97-2.65
mU/L, 2nd to 4th quintile); high-normal TSH (2.66-4.5 mU/L, top quintile);
low-normal TSH (0.45-0.96 mU/L, bottom quintile).

Results: see table.

TSH: Optimal High-normal p Low-normal p

Age 49.9±0.8 48.8±1.66 0.54 50.8±1.49 0.65
% of females 54.8 53.3 0.86 52.9 0.81
Glucose* 5.75±0.09 5.94±0.30 0.96 5.99±0.23 0.34
Insuline* 7.59±0.57 8.86±1.08 0.12 7.12±0.62 0.41
HOMA index* 2.06±0.18 2.42±0.33 0.17 2.21±0.09 0.43
Adiponectin* 23.2±1.11 20.6±1.76 0.45 22.1±1.93 0.83
Leptin* 11.2±0.82 17.7±3.22 <0.01 14.8±2.68 0.40
ICAM-1* 115.7±5.53 142.6±11.7 <0.03 133.0±11.6 0.18

mean±standard error, *p adjusted for age and gender, optimal vs. high-normal or low-
normal TSH.

Conclusion: Subject with high-normal TSH showed increased levels of
serum leptin and ICAM-1 values, however we did not found any significant
association to degree of insuline resistance, estimated by surrogate techniques.
(supported by grant IGA MZ 7534-3)

We-P11:80 HYPERINSULINISM AND INSULIN RESISTANCE:
TWO ENEMIES TO DEFEAT

L.M. Pérez-Pérez, R.M. González, G. Pereira, A. Seuc, C. Valenti, O. Mateo
De Acosta. National Institute of Endocrinology, Zapata and D, Vedado,
Havana, Cuba

Hyperinsulinism, insulin resistance and atherosclerosis are closely related.
Several illnesses and metabolic disturbances are linked to this triad. Measures
for prevention and treatment are mandatory.

Objectives: To breakdown the vicious circle: insulin resistance-
hyperinsulinism- hyperacidemia- hypertriglyceridemia- hyperglicemia with
a hypolipidemic drug. Design and methods: Twenty-six patients with primary
hypertriglyceridemia with other metabolic disiturbances associated. received,
after six months of a non-pharmacological treatment, 500 mg of etofibrate
retard. Before and after six months of treatment were determined: total C and
TG, HDL-C, LDL-C, apos AI and B, FFA, and glycemia and insulinemia
during an OGTT. For statistical analysis (p<0.05) were applied the tests:
Chi-Square, Friedman, Nemenyi, T Test, U-Mann Whitney, Wilcoxon, and the
trapezoidal rule. Using the HOMA index (cut-off point = 2.5), were obtained
two groups, thirteen patients each; nine indexes of insulin secretion and nine
indexes of insulin resistance were calculated. All patients had from three to
seven metabolic disturbances.

Results: After treatment, total TG, FFA and C/HDL-C ratio diminished
(40%, 19% and 20%, respectively), and apo AI increased (32%). Glycaemia,
insulinemia, total glycemic and insulinemic areas under the curve diminished
during the OGTT. One insulin sensitivity index and one insulin resistant index
improved in the more sensitive group; four insulin sensitivity indexes and
seven insulin resistance indexes improved in the less insulin sensitive group
(p<0.05). There were not differences in the 24 hours of a typical day diet
recalls.

Conclusions: Etofibrate improved lipid profile, glucose tolerance, insu-
linemia and insulin sensitivity. So, etofibrate is effective in the treatment of
the dyslipidemia of the insulin resistance syndrome.

We-P11:81 ASSOCIATION OF INSULIN RESISTANCE WITH
INCREASED PLASMA TRANSAMINASES LEVELS
IN A SWISS POPULATION/THE COLAUS STUDY

M. Firmann1, V. Mayor1, K. Song2, F. Paccaud1 , D. Waterworth2,
V. Mooser2, G. Waeber1, P. Vollenweider1 . 1CHUV, Lausanne, Switzerland;
2GSK, Collegeville, USA

Objectives: The liver plays an important role in the pathogenesis of type 2
DM and increased hepatic fat content is associated with insulin resistance. It
has been suggested that plasma levels of alanine-aminotransferase (ALT) and
aspartate aminotransferase (AST) provide indirect information on the extent
of liver fat content. We, therefore, tested whether their levels are associated
with insulin resistance.

Methods: CoLaus is a population-based survey whose major goal is to
assess the prevalence of cardiovascular risk factors in the general population
aged 35-75 from Lausanne, Switzerland. All participants answered a health
questionnaire, underwent a physical examination and blood drown in the
fasting state. Insulin resistance was assessed using the HOMA-IR index, with
higher values of the index indicating increased insulin resistance.

Results: For each HOMA-IR quartile, plasma ALT levels increased from
19.4 ± 9.8 to 26.6 ± 15.4 in females (p <.0001 for trend) and 26.4 ± 11.7 to
40.3 ± 32.6 in males (p <.0001). Similarly, AST levels increased significantly.
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Interestingly, the AST/ALT ratio decreased progressively also significantly (p
<.0001). The prevalence of ATPIII-defined metabolic syndrome was 12% in
subjects who had both AST and ALT < 80th percentile, and 28% in subjects
with ASAT or ALAT > 80th percentile [OR: 2.8 (95% CI 2.3-3.4), p <.0001].

Conclusions: Insulin resistance is associated with higher transaminases
levels and a lower AST/ALT ratio. These results provide evidence that
transaminases levels can be used as markers for insulin resistance.
Funding: The CoLaus Study is sponsored by GSK.

We-P11:82 PREVALENCE OF DIABETES AND IMPAIRED
GLUCOSE REGULATION IN A SWISS
POPULATION/THE COLAUS STUDY

M. Firmann1, V. Mayor1, V. Mooser2, F. Paccaud1 , G. Waeber1,
P. Vollenweider1 . 1CHUV, Lausanne, Switzerland; 2GSK, Collegeville, USA

Objectives: In Western countries, the prevalence of obesity and overweight
rapidly increases. These conditions are associated with alterations of glucose
metabolism which in turn significantly increase the cardiovascular mortality.
The prevalence of alterations of glucose metabolism is mostly unknown in the
Swiss population.

Methods: CoLaus is a population-based survey whose major goal is to
assess the prevalence of cardiovascular risk factors in the general population
aged 35-75 from Lausanne, Switzerland. All participants answer a health
survey questionnaire, have a standard physical examination and blood drawn
in the fasting state. In addition, we performed a standard 75g oral glucose
tolerance test (OGTT) in a randomly selected sub-group within the survey.

Results: In the OGTT group, the prevalence was as follows: NGT 85%,
IGT 12% and DM 3.2%. In the population survey, 33% of the subjects had
IFG and 5.4% had DM. In the OGTT group, mean BMI, waist circumference,
systolic and diastolic blood pressure increase with worsening of glucose reg-
ulation. Interestingly ALAT, ultra sensitive CRP, uric acid were significantly
higher in subjects with impaired glucose regulation compared with individuals
with normal glycemia.

Conclusions: Our data show that the prevalence of alterations of glucose
metabolism is high in the Swiss population. Knowing that subjects with
impaired glucose regulation are at increased risk to develop DM, these results
should be taken as an important concern for public health management.

We-P11:83 DIFFERENTIAL CORRELATION OF ORAL AND
INTRAVENOUS GLUCOSE INTAKE. INSULIN
SENSITIVITY TAKEN AS A RISK FACTOR FOR
CAROTID INTIMA MEDIA THICKNESS IN
ATHEROSCLEROSIS PATIENTS

S. Deo, S.R. Mahadik, A.R. Chogle, S.L. Sonoji, C.P. Lulla. Sir Hurkisondas
Nurrotumdas Medical Research Society, Mumbai, India

Reduced Insulin sensitivity has been considered as one of the risk factor in the
development of atherosclerosis. The ability of insulin to stimulate the glucose
uptake varies widely from person to person. The combination of insulin
resistance and compensatory hyperinsulinemia predisposes an individual to
develop the risk of coronary heart disease.

Decreased insulin sensitivity (IS) and Carotid Intima thickness (IMT) an
indicator of atherosclerosis is dependent on the CVD risk factors such as dys-
lipidemia, hypertension and smoking. Triggering the release of insulin after I.V
glucose is different from that after oral glucose administration. Hence our aim
was 1. whether IS in non-diabetic individual showed subclinical atheroscle-
rosis and correlate with HT, hyperinsulinemia and dyslipidemia. 2.whether IS
index in nondiabetic individual is related to (IMT) of carotid artery.

118/165 were healthy controls with no diabetes and non-hypertensive while
47 were HT. Those showing impaired glucose tolerance were excluded from
our study. 68 controls and 41 HT patients underwent 4 point oral glucose toler-
ance test (OGTT) and intravenous glucose infusion. Biochemical profile with
beta mode ultrsonography for IMT of carotid artery and ECG determination
was done in all patients.

Results show significant changes in 41 patients with respect to 1. age 2.
systolic and diastolic blood pressure 3.the plasma glucose levels especially
the fasting and 2 hr levels 4.TG. 25/41 HT patients showed significant CISI
(p<0.02). IMT of the left CA was highly significant (p<0.01) compared to
right. Significant changes in plasma glucose and insulin levels in 41 at 1 hour
interval and significant decrease in plasma glucose and insulin levels after I.V
glucose administration at 1 and 2 hour intervals.

We-P11:84 THE INFUSION OF C-REACTIVE PROTEIN
ADVERSELY AFFECTS GLUCOSE METABOLISM IN
HUMANS

R. Birjmohun1, R. Bisoendial1 , M. Ackermans3, A. Zwinderman4,
D. Hartman5, J. Kastelein1 , E. Stroes1, H. Sauerwein2. 1Academic Medical
Center, Vascular Medicine, Amsterdam, The Netherlands; 2Academic
Medical Center, Endocrinology and Metabolism, Amsterdam, The
Netherlands; 3Academic Medical Center, Clinical Chemistry, Laboratory of
Endocrinology, Amsterdam, The Netherlands; 4Academic Medical Center,
Epidemiology and Biostatistics, Amsterdam, The Netherlands; 5Decode
Genetics, Reykjavik, Iceland

Objective: C-reactive protein (CRP) has emerged as an independent predictor
of cardiovascular risk and has been associated with the development of type
2 diabetes. Recently we reported that CRP itself elicited inflammatory- and
procoagulant- responses in humans. To further explore the interaction between
CRP and glucose handling, we evaluated the effects of CRP on glucose
metabolism in humans.

Methods: Seven healthy male volunteers were randomly assigned to re-
ceive a single bolus infusion of highly purified recombinant human (rh)CRP or
CRP-free diluent in a cross-over design. Glucose metabolism was quantified
by measuring glucose rate of appearance (glucose Ra) and gluconeogene-
sis using D2glucose and 2H20 respectively. Other meassurements included
gluco-and counteregulatory hormones, free-fatty acids and plasma adiponectin
levels.

Results: Plasma glucose concentration was increased upon CRP infusion
(p=0.004), predominantly due to increased glucose Ra from 4hrs onwards
(p<0.001), which was a direct consequence of increased gluconeogenesis
(p=0.04). This finding was preceded by a transient decrease in plasma con-
centrations of insulin and C-peptide after CRP infusion (p<0.05), whereas
cortisol (p<0.001) and nor-epinephrine (p=0.04) increased respectively 4 and
3 hrs after CRP infusion.

Conclusions: CRP induces activation of counter regulatory hormones
followed by an increase in gluconeogenesis. This finding implies that CRP
may not only be a marker, but also an active partaker contributing to altered
glucose metabolism.
Funding: This study was supported in educational grants by Pfizer and the
Dutch Heart Foundation.

We-P11:85 INSULIN RESISTENCE AND CARDIOVASCULAR
RISK IN OBESE CHILDREN

S. Hijano1, J.A. Bermúdez2, P. Fernandez-Riejos1 , R. de la Iglesia1,
P. Lopez-Campos2, A. Barco1, J. Gentil2 , E. Martínez1 , F. Fabiani1. 1Lipid,
Nutrition and Cardiovascular Risk Unit, Dept. of Clininical Biochemistry
Virgen Macarena Universitary Hospital, Seville, Spain; 2Nutrition And
Endocrinolohy Unit. Service of Pediatry, Virgen Macarena Universitary
Hospital, Seville, Spain

Objectives: The prevalence of Spanish Pediatric overweight (29-35%) has
been rising during the last few years to reach alarming levels.In order to
analyse the metabolic consequences of this situation, we have studied a group
of obeses teens from our health area.

Methods: We have studied 45 children,aged 10-14 years old (mean
11±2.12) and Body Mass Index(BMI) 30.32 kg/m2. (25.1 MIN. 40.16 MAX).
Blood samples were taken in the morning after overnight fasting (12 hours).
We analiysed serum biochemistry analytes, including some classic cardiovas-
cular risk factors: Lipoproteins, Apolipoproteins as well as some new markers,
such as Fibrinogen, Insulin, C Peptide and Hemoglobin A1c.

Results: In these population, 53.8% had BMI between 25 and 33 kg/m2,
30.22% between 30 and 35 kg/m2 and 9.3% had higher than 40. Most bio-
chemical analyte levels were within the reference interval. However fibrinogen
(mean 380 mg/dl) and RCP (mean 3.95 mg/dl) were found increased. On
the other hand, we found a high prevalence of risk factor in these children:
60.46% had increased fibrinogen, 39.53% had increased RCP and 23.2%
had increased Lp(a)a).Furthermore, we observed that 46.51% had decreased
cHDL. Regarding insulin resistence, 14.63% had a HOMA Test lower than 2,
34.1% between 2 and 3.99, and 51.22% higher than 4.

Conclusions: The association of obesity with cardiovascular risk factor is
confirmed in chilhood. Moreover we have found a high prevalence of risk
factors in a population overweight and obese children.
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We-P11:86 FACTOR ANALYSIS OF PULSE WAVE VELOCITY
INCREASE IN ASYMPTOMATIC SUBJECTS

S. Mancas1, D.M. Duda-Seiman1, S. Iurciuc1, L. Barbu1, M. Rada1,
L. David1, G. Ciorica1 , E. Nistor2. 1Preventive Cardiology and
Cardiovascular Rehabilitation Clinic, Institute of Cardiovascular Medicine,
Timisoara, Romania; 2Ascar Hospital, Timisoara, Romania

Objectives: Insulin resistance (IR) is an essential feature of the metabolic
syndrome, but the association IR - endothelial dysfunction is still disputed.
There is scientific proof regarding the relation carotid-radial pulse wave
velocity (PWV-CR), endothelial function and cardiovascular risk. The work
proposes to verify the hypothesis that PWV-CR is increased in subjects with
IR vs. without IR.

Methods: PWV-CR was assessed using the Complior device in order to
observe its behavior in asymptomatic subjects with (n=44) and without IR
(n=14).

Results: The association IR and blood hypertension was present in 65.51%
from the subjects, IR and left ventricular diastolic dysfunction in 63,79%,
IR and TG/HDL≥3.5 in 56,89%, IR and LDL>100 mg/dL in 46,55%. In
the group with IR, PWV-CR had a mean value of 10.83±2.52 m/s. In-
creased PWV-CR correlated significantly with IR (p=0.004), with increased
TG levels (p=0.01) and extremely significant with the TG/HDL≥3.5 ratio
(p=0.0000001). The correlation with LDL was not significant.

Conclusions: (a) PWV-CR was with 13.85% higher in the IR group and
with 8.77% higher in subjects with metabolic syndrome. (b) It is possible that
this vascular dysfunction to be present early in subjects at risk of developing
metabolic syndrome. (c) The TG/HDL≥3.5 ratio was the best IR predictor.

We-P11:87 INSULIN RESISTANCE, PULSE WAVE VELOCITY
AND CARDIOVASCULAR RISK

S. Mancas1, C.A. Sarau1, D. Velimirovici1 , M. Dumitrasciuc1 , L. Barbu1,
D.M. Duda-Seiman1, S. Urseanu1, B. Petcov2. 1Preventive Cardiology and
Cardiovascular Rehabilitation Clinic, Institute of Cardiovascular Medicine,
Timisoara, Romania; 2Ascar Hospital, Timisoara, Romania

Objectives: Insulin resistance (IR) is strongly related to endothelial dysfunc-
tion and is an essential feature to define cardiovascular risk. We followed the
impact of the association IR-PWV-CR on cardiovascular risk in hypertensive
subjects.

Methods: IR was defined for IRHOMA≥1. Carotid-radial pulse wave
velocity (PWV-CR) was assessed using the Complior device.

Results: There were enrolled 58 hypertensive subjects and 44 (75.86%)
were in the IR group. PWV-CR≥9.5 m/s prevalence according to IR
was 81.8%. PWV-CR≥9.5 m/s correlated extremely significant with
LDL>100 mg/dL (p=0.000001), TG/HDL≥3.5 (p=0.000001), IRHOMA≥1
(p=0.00001), but also with the presence of left ventricular diastolic dysfunc-
tion (p=0.0000001). PWV-CR≥9.5 m/s is dependent on the total cholesterol
level, on the normal LDL level, but not on the IR state in hypertensive subjects
with normal LDL (R=0.66, R2=0.44). The odds to have PWV-CR≥9.5 m/s
in subjects with IR are 4.29. The relative risk in those with IR to develop
increased PWV-CR is 1.46.

Conclusions: (a) IR increases the possibility to develop endothelial dys-
function and also increases the risk of atherotrombotic cardiovascular disease.
(b) Altered lipidic profile amplifies the degree of vascular dysfunction. (c) The
individualization of prevention programmes in these subjects has to target the
modifiable determinants of endothelial dysfunction.

We-P11:88 TERM NEONATES WHOSE MOTHERS SHOW AN
O’SULLIVAN POSITIVE TEST PRESENT HIGH
INSULIN LEVELS AND LOWER INSULIN
SENSITIVITY AT BIRTH

E. Gesteiro1, A. Fernández de los Ríos1, S. Bastida2 , F.J. Sánchez-Muniz 2.
1Clinical Analysis Service, Hospital de Mérida, Badajoz, Spain; 2Nutrition
Department, Facultad de Farmacia, Universidad Complutense, Madrid, Spain

Objective: Aberrant insulin sensitivity is one of the primary mechanisms by
which fetal metabolism is programmed to predispose individuals to obesity
and type II diabetes in later life. The aim of the study was to test whether
the insulin and glucose levels and the insulin sensitivity, assessed by HOMA
and QUICKI equations, in term neonates is affected by the mother’s insulin
sensitivity.

Methods: Maternal insulin sensitivity was evaluated by an oral glucose
tolerance test (50g). Positive test was considered when the glucose plasma

concentration surpassed 140 mg/dL at the first hour. 154 neonates born
between the 31st May, 2004 and the 12th December, 2005 were studied. 49
singleton term-neonates whose mothers were positive were compared to 105
singleton term neonates born from negative counterpart mothers. Cord blood
glucose was measured by the hexoquinase method and insulin was measured
by electro-chemoluminiscence. HOMA equation (Glucose* Insulin)/22.5 and
QUICKI equation 1/(log Insulin + log Glucose) were used.

Results: Positive mother neonates did not significantly differ in bodyweight
but showed significantly higher insulin levels (p=0.03) and lower QUICKI
(p=0.014) and tended to present higher HOMA (p=0.1) than negative ones.

Conclusion: Neonates from mothers with positive O’Sullivan test showed
63% higher insulin levels than their negative counterparts. These higher levels
were due to a decrease in the insulin sensitivity, suggesting that fetal pancreas
is strongly affected by maternal environment.

We-P11:90 METABOLIC SYNDROME: CONNECTION WITH
SOME GENE POLYMORPHISMS, FATTY ACID
COMPOSITION AND OXIDATIVE STRESS

L. Janíková, B. Stanková, M. Vecka, M. Jáchymová, E. Tvrzická, A. Zak.
Faculty of Medicine, Charles University, Prague, Czech Republic

Objectives: Metabolic syndrome (MS) is the most frequent risk factor of
premature CHD connected with changes in fatty acid (FA) composition. The
aim of the study was to examine FA composition, some SNPs of candidate
genes of LP metabolism and parameters of oxidative stress in MS.

Methods: Persons under study consisted of 30 men with MS (according
to IDF 2005) and 72 controls. Enzymatic-colorimetric methods were used for
determination of plasma lipids and glucose, EIA for apo A-I, apo B, RIA for
insulin, gas chromatography for FA and PCR with RLFP for polymorphisms
of apo E, FABP-2 (Ala54Thr), FABP-2p-ID, MTP (-493G/T) and PPARg2
(Pro12Ala).

Results: In MS, in comparison with control group, following changes
were found: increased content of palmitoleic (POA, +21%, P<0.001), stearic
(SA, + 6%, P<0.05), dihomo-g-linolenic (DHGLA, +8%, P<0.05) acids and
decreased content of LA (-15%, P<0.001), increased concentrations of CD
in LDL (+ 32%, P<0.001) and CRP (+ 87%, P<0.001). Changes in plasma
and LP lipids are specific for MS. These changes, with exception of FABP-2
(Ala54Thr) SNP, were not dependent on analysed SNPs. In MS increased
frequency of allele -54/Thr allele (0.43) in comparison with control group
(0,27, P< 0.05) was found.

Conclusions: Increased content of POA, DHGLA, and SA as well as
decreased content of linoneic acid (LA) and n-6 PUFA were characteristic
changes for MS. Lack of LA, due to ozxidative stress, can further accelerate
unfavourable size of adipocytes, distribution of adipose tissue and its insulin
resistance.
Funding: Supported by grant IGA MH CR No. NR/8149-3

We-P11:91 REDUCED SENSITIVITY OF ISLET INSULIN
SECRETION AND GLUCOSE INTOLERANCE IN
HYPERCHOLESTEROLEMIC LDL RECEPTOR
KNOCKOUT MICE

M.L. Bonfleur, P.R. Patricio, G.G. Dorighello, E.M. Carneiro, A.C. Boschero,
H.C.F. Oliveira. Dept Fisiologia E Biofisica, Instituto de Biologia,
Universidade Estadual de Campinas, Campinas, Brazil

Objectives: High fat diet disturbs insulin secretion and glucose homeostasis.
In this study, we investigated whether primary hyperlipidemia per se, without
other metabolic confounding factors, can affect the glycemic control and
insulin secretion in LDL receptor knockout mice (R0).

Methods: Low fat chow fed R0 and control mice were studied at 4 month
of age. Plasma lipids and glucose were determined by enzymatic assays. In-
sulin was measured by RIA. Pancreatic islets were isolated using collagenase
and incubated during 1 hour with increasing concentrations of glucose.

Results: In both fast and fed state, glycemia was slightly but significantly
elevated in R0 than in control mice whereas insulinemia did not differ be-
tween both groups of mice. Plasma insulin/glucose ratios were significantly
decreased in R0 as compared to control mice in fast (30%) and fed state (36%).
After an oral glucose load, R0 mice showed an intolerant type of glycemic
curve (AUC: 651±15 vs. 824±16, p<0.001). Although at supra-physiological
concentrations of glucose (22 mM), the maximum insulin secretion was 1.7
fold higher in R0 than in control islets, the sensitivity of R0 islets to glucose
was lower than that of control islets (EC50: 13.5±0.4 vs. 10.4±0.2 mM,
p<0.05).
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Conclusions: LDL R0 mice are intolerant to glucose probably due to
lower sensitivity of their pancreatic islets to physiologic concentrations of
glucose. This represents an additional risk factor for developing diabetes and
atherosclerosis in primary hypercholesterolemia.
Funding: Fapesp, CNPq

We-P11:92 ACTIVITY OF INDUCIBLE NO-SYNTASE AND
SERUM LEVEL OF FIBRONECTIN IN METABOLIC
SYNDROME PATIENTS WITH AND WITHOUT
DIABETES

L. Mogylnytska 1, B.N. Mankovsky2. 1Regional Hospital, Khmelnitsky,
Ukraine; 2Institute of Endocrinology, Kiev, Ukraine

Endothelial dysfunction is implicated in the pathogenesis of metabolic syn-
drom and atherosclerosis. Inducible NO-syntase (iNOS) is known to stimulate
synthesis of fibronectin, an endothelium-derived protein involved in suben-
dothelial matrix assembly, and elevate fibronectin-dependent migration smooth
muscle cells in subendothelium. As result, there are occlusive neointimale
formation and atherogenesis.

Objective: to investigate activity of iNOS and serum levels of fibronectin
in patients with metabolic syndrome with and without diabetes.

Methods: we studied 160 patients with metabolic syndrome (BMI:
36.8+0.8, WHR:0.98+0.05) and 60 control subjects (BMI: 24.5+0.4,
WHR:0.83+0.02). Activity of iNOS was determined by spectrofotomeria,
serum level of fibronectin immunoenzyme assay.

Results: We found an increase of activity of iNOS in metabolic syn-
drome patients with diabetes compared to control subjects (23.18+3.35 and
11.04+0.61 pmol per min/mg of protein). Serum level of fibronectin was, also,
elevated in metabolic syndrome patients with diabetes compared to control
subjects (368.9+20.64 and 245.63+32.12 pmol/L, p<0.001, respectively).
Moreover, it was significant elevation of serum fibronectin in metabolic
syndrome patients without diabetes (303.55+15.24 and 245.63+32.12 pmol/L,
p<0.001), but not iNOS. In metabolic syndrome patients with diabetes it was
significant correlation between fasting glucose, BMI, and fibronectin level
(r=0.65, p<0.05 and r=0.8, p,0.05, respectively).

Conclusion: The revealed change of iNOS and fibronectin serum levels
could reflect an endothelial dysfunction in patients with metabolic syndrome.

We-P11:93 COMBINING NATURAL TREATMENTS TO REACH
LIPID TARGET IN METABOLIC SYNDROME
PATIENTS: A RANDOMIZED CLINICAL TRIAL

A. Lucicesare 1, A.F.G. Cicero1, G. Derosa2, A.V. Gaddi1. 1G Descovich-
Atherosclerosis Research Centre, University of Bologna, Bologna, Italy;
2Internal Medicine & Therapeutics Dept., University of Pavia, Pavia, Italy

Objective: To investigate whether combined therapy with omega-3 FA +
policosanol offers benefits compared with omega-3 FA + placebo with respect
to the lipid profile of patients with mild Metabolic Syndrome(MS) in primary
prevention.

Methods: This randomised, double-blind study was conducted in 40 pa-
tients with MS, as defined by the ATP III. After 4 weeks on a standardized
AHA step 2 diet, patients were randomised to omega-3 FA 2g/die + placebo or
omega-3 FA + policosanol 10 mg/day for 8 weeks. Omega-3 FA was supplied
as 1g capsules (2 per day); placebo and policosanol were provided in tablet
form.

Results: After 8 weeks, omega-3 FA + policosanol, but not omega-3
FA + placebo, significantly reduced LDL-C by 22.9±3.8% (p<0.0001).
Omega-3 FA + policosanol significantly decreased LDL-C (26.3±3.4%;
p<0.001) and TG (23.15.±5.1%; p<0.005), and significantly increased HDL-
C (+10.2±2.8%; p<0.0001). Omega-3 FA + placebo significantly reduced
TG (21.2±6.8%; p<0.05) but had no significant effect on other lipid profile
variables. The proportion of randomised patients in the omega-3 FA + poli-
cosanol group that achieved LDL-C targets was significantly greater than in
the omega-3 FA + placebo group (42% vs. 19%; p<0.001).

Conclusions: Treatment with omega-3 FA + policosanol could be useful
for regulating lipid profile in patients with type Metabolic Syndrome in
primary prevention.
Fundings: Alma Mater Studiorum University of Bologna, National Institute
for Cardiovascular Research (INRC).

We-P11:94 METABOLIC SYNDROME AND HDL LEVEL ARE
HIGHLY ASSOCIATED WITH ARTERIAL ARTERIAL
STIFFNESS IN DIABETIC PATIENTS

S. Kim, J.H. Zo, M.A. Kim. Seoul National University Boramae Hospital,
Seoul, South Korea

Objectives: Vascular dysfunction and complications are the major cause of
mortality in diabetic patients. Arterial stiffness has been known as a useful
predictor of atherosclerosis and lipoprotein level is one of major risk factors of
atherosclerosis. To investigate the association of lipoprotein level with arterial
stiffness, we studied the vascular characteristics of patients with diabetes.

Methods: Fifty patients (male:female = 26:24, mean age 63.3±11.3 years),
with diabetes and without coronary artery disease, were enrolled and evalu-
ated. All patients have been taking angiotensin receptor blocker or angiotensin
converting enzyme inhibitor. Arterial stiffness was assessed by measuring the
carotid-radial pulse wave velocity (PWV). The cardiovascular risk factors, in-
cluding body mass index, lipid profile, pulse pressure, and C-reactive protein,
were also measured.

Results: The PWV was significantly higher in patients with metabolic
syndrome than those without metabolic syndrome (1654±127 vs. 1485±131
cm/s, p<0.05). Multivariate analysis revealed that HDL level was associated
with PWV(p<0.05).

Conclusion: In diabetic patients, metabolic syndrome made an important
influence on the arterial stiffness, as in non-diabetic patients. HDL level was
highly associated with arterial stiffness.

We-P11:95 METABOLIC SYNDROME IN A POPULATION OF
259,014 SPANISH WORKERS. IBERMUTUAMUR
CARDIOVASCULAR RISK PREVENTION STUDY
GROUP

M.A. Sánchez Chaparro, J. Román García, E. Calvo Bonacho,
A. Fernández Meseguer, M. Cabrera Sierra, J.C. Sainz Gutiérrez, A. García
García, J. Rueda Vicente, A. Gálvez Moraleda, A. González Quintela.
Ibermutuamur, Mutua de Accidentes de Trabajo y Enfermedades
Profesionales de la Seguridad Social NO 274., Madrid, Spain

Introduction and Aim: Routine checkups in workers are an opportunity for
the early screening of cardiovascular risk. The IBERMUTUAMUR Cardiovas-
cular Risk Prevention Study aims to detect, stratify, and prevent cardiovascular
risk in workers. The present study was aimed at investigating the prevalence
of Metabolic Syndrome (MS) in this population.

Methods: A total of 405,123 individuals were checked between May 2004
and June 2005. A structured questionnaire, physical exam, and standard serum
biochemistry were performed in all cases. A total of 259,014 individuals
presented all data needed for evaluation of the MS according to the Adult
Treatment Panel III (ATP-III, 2001), and were included in the study. The
proportion of males was 72.9%. Mean age of participants was 36.0 years
(37.0 in males and 34.9 in females). Cardiovascular risk was stratified as
low, moderate, or high following the SCORE for low-risk European countries.
Individuals with a relative risk higher than 4 were also considered as high-risk.

Results: The prevalence of MS in the studied population was 9.54%
(11.58% in males and 4.06% in females). In addition to differences in the
main variables defining the MS, individuals with the MS showed a higher
heart rate (mean 86 bpm vs 75 bpm), higher body mass index (mean 31.1
kg/m2 vs 25.3 kg/m2), higher serum uric acid (mean 6.5 mg/dl vs 5.3 mg/dl)
and a higher prevalence of smoking (50.01% vs 48.99%) than individuals
without MS (p<0.001 for all comparisons). Moreover, individuals with MS
had a higher prevalence of high cardiovascular risk (as stratified by means of
SCORE) than individuals without MS (21.30% vs 4.00%, p<0.001).

Conclusions: There is a high prevalence of MS in this young working
population, particularly in males. The presence of MS is associated with
additional markers of increased cardiovascular risk. Detection of MS could
serve as a basis for preventive programs in this population.

We-P11:96 SERUM ADIPONECTIN CONCENTRATION AND
METABOLIC SYNDROME

F. Okajima1, Y. Nakajima1 , T. Kyoko1, H. Sugihara1 , S. Ohtani2,
H. Kotake3, S. Oikawa1. 1Division of Endocrinology and Metabolism,
Department of Medicone, Nippon Medical School, Tokyo, Japan; 2Hachijo
Choritu Hospital, Tokyo, Japan; 3Japanese Red Cross Sendai Hospital,
Sendai, Japan

It was thought that metabolic syndrome (MS), risk factors accumulation by
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visceral adiposity, had a great impact on the onset of ischemic heart disease. It
has been considered that visceral fat accumulation caused various metabolic
derangement and strongly related to the coronary atherosclerosis through
insulin resistance. It became clear that adiponectin, one of adipocytokines,
was associated with pathology of MS by many clinical studies. We started
the examination for adult resident in an isolated island in north of Tokyo,
Japan from 2001 (around 1,000 has a checkup every year). We measured the
various metabolic factors and adiponectin levels (Adipo) by ELISA method
in collected serum every year. In this population, we diagnosed MS based on
each criteria of NCEP, WHO and Japan, and the rate of diagnose was 8.68/23.0
(%: women/men), 4.4/12.3, 2.66/12.5 respectively. In addition, we compared
Adipo in non MS group with that in MS group. Adipo was significantly low
in MS group than non-MS group. It was found that Adipo in some subjects
dynamically changed by the year. HOMA-R was decreased in the subjects
with the significant increase of Adipo, and in those subjects HDL-C was also
increased. It was concluded that Adipo was changed by the life style variation
and related to the improvement of insulin resistnace. It should be resolved
that the cause-to-result relationship in the insulin resistancey an Adipo in
the isolated island and what kinds of disorders would be related to the low
adiponectinemia.

We-P11:97 CLUSTERING OF BORDERLINE RISK FACTORS
INCORPORATED IN METABOLIC SYNDROME
DEFINITION IS SIMILAR TO AN ESTABLISHED
ONE REGARDING INFLAMMATORY CONDITION

K. Matsushita 1, H. Yatsuya2, K. Tamakoshi2, T. Kondo1, T. Murohara1,
H. Toyoshima2. 1Department of Cardiology, Nagoya University Graduate
School of Medicine, Nagoya, Japan; 2Department of Public Health/Health
Information Dynamics, Nagoya University Graduate School of Medicine,
Nagoya, Japan

Objective: The conventional metabolic syndrome (MS) definition is charac-
terized by the cutoff less strict than required to identify an established risk
factor (RF). However, the clinical significance of clustering of borderline RFs
has not been examined.

Methods: We studied 2805 middle-aged Japanese men without cancer or
cardiovascular disease (CVD). MS components except obesity were stratified
as established (high-density lipoprotein cholesterol [HDLC], <35 mg/dL;
triglyceride [TG], ≥200 mg/dL; glucose, ≥126 mg/dL; blood pressure,
≥140/90 mmHg) or borderline (HDLC, 35-39; TG, 150-199; glucose, 110-
125; blood pressure, 130-139/85-89). All subjects were classified into 4 groups
as follows: (1) 2-4 established RFs, (2) 1 established RF, (3) 2-4 borderline
RFs, or (4) 0-1 borderline RF. CVD-predictive inflammatory markers were
compared among these 4 groups adjusting for covariates by ANCOVA with
the Bonferroni correction.

Results: Those with 2-4 established RFs showed the highest inflammatory
condition among them. Though those with 2-4 borderline RFs showed higher
inflammatory state than those with 0-1 borderline RF, they were comparable
with those with 1 established RF (C-reactive protein [mg/L]: 0.47 vs. 0.36
[P<0.05] and 0.48 [P=n.s.], leptin [ng/mL]: 4.64 vs. 3.50 [P<0.001] and
4.57 [P=n.s.], and adiponectin [μg/mL]: 5.38 vs. 6.63 [P<0.001] and 5.68
[P=n.s.]).

Conclusions: Those with concomitant borderline RFs might have risk for
CVD similar to patients with 1 established RF.
Funding: Ministry of Education, Culture, Sports, Science and Technology of
Japan and the Japan Atherosclerosis Prevention Fund.

We-P11:98 PLASMA INTERLEUKIN-6 LEVELS ARE
INCREASED IN SUBJECTS WITH IMPAIRED
GLUCOSE TOLERANCE BUT NOT IN THOSE WITH
IMPAIRED FASTING GLUCOSE IN A COHORT OF
ITALIAN CAUCASIAN

M. Cardellini 1, F. Andreozzi2 , M.A. Marini1, E. Laratta2, M. Perticone2 ,
M.R. Mancuso2, E. Succurro2, A. Sciacqua2 , M.L. Hribal2, G. Sesti2.
1University of Tor Vergata, Rome, Italy; 2University Magna Graecia,
Catanzaro, Italy

Objective: While the relationship between IGT and plasma IL-6 is estab-
lished, there is no information whether IL-6 levels are elevated in impaired
fasting glucose (IFG). In this study, we examined the relationship between
plasma IL-6 levels and different degrees of glucose tolerance.

Methods: We studied a cohort of 470 Italian Caucasian subjects comprising
236 NGT, 49 IFG, 51 IGT, and 134 type 2 diabetic subjects.

Results: IL-6 and fibrinogen levels were higher in subjects with IGT or
type 2 diabetes as compared with NGT and IFG subjects. Univariate correla-
tions in the whole cohort showed that IL-6 levels were positively correlated
with age, BMI, waist, systolic and diastolic blood pressure, fasting plasma
glucose, triglycerides, fibrinogen, and negatively correlated with HDL. In a
subgroup analysis including NGT, IFG and IGT (n=336), IL-6 levels were
positively correlated with age, BMI, waist, systolic and diastolic blood pres-
sure, triglycerides, fibrinogen, fasting insulin, 2h post-load glucose, HOMA
and negatively correlated with HDL. Stepwise regression analysis in a model
including gender, age, BMI, waist, glucose tolerance status, fasting plasma
glucose, 2h post-load glucose, triglycerides, HDL, fasting insulin, and HOMA
revealed that waist was the only independent variable associated with IL-6
levels accounting for 21.0% of its variation (P<0.0001).

Conclusions: These data show for the first time that IGT and type 2
diabetes, but not IFG, are associated with elevated plasma IL-6 levels and
may help to explain why IGT has been found to be a stronger predictor of
cardiovascular events than IFG.
Funding: The European Community FP6 EUGENE2 n LSHM-CT-2004-
512013.

We-P11:99 HISPANICS WITH THE METABOLIC SYNDROME
SHOWED HIGHER INCIDENCE OF ATRIAL
FIBRILLATION

P.I. Altieri, H.L. Banchs, M. Crespo, N. Escobales, Y. Figueroa, J.C. Lopez,
J. Hernandez, H. Mundo, P. Casillas. University of Puerto Rico, San Juan,
Puerto Rico

Atrial Fibrillation (A.F.) is the most frequent arrhythmia after the six decade.
The incidence in (P) with Metabolic Syndrome (M.S.) and Diabetes Mellitus
Type II (D.M.) is not known. A retrospective analysis was undertaken in 173
p. with the M.S., -D.M. with insignificant coronary disease. The mean age
was 60 years. 57% were males and 42.5 females. The mean blood sugar on
admission was 169mg/dl. The mean body mass was 30kg/m2. The ejection
fraction was subnormal (52 + 8%), when compared to our normal group (62 +
12%) P<0.0001.

The end systolic dimension of the left atrium was higher in the M.S., -D.M.
(46 + 10mm) when compared to the normal group (40 + 8mm) P<0.05.

The incidence of (A.F.) in the M.S. was 12.9% when compared to the
control group (5.9%) P<0.001.

Causes of this higher incidence are:
1) Ischemia to the sinus node due to atherosclerosis or vasoconstriction of

the Sinus Node (S.N.) artery due to an elevated concentration of angiotensin
II peripherally, intracoronary and in the atrial tissue.

2) Remodeling of the S.N. due to left ventricular dysfunction.
3) Remodeling of the left and right atrium.
4) Hyperinsulinemia influencing the S.N. through the NA+ = K+ ATPase.
5) Aging
6) Abnormalities of QT dispersion.
All these mechanisms will be discussed.

We-P11:100 FATTY LIVER CONTRIBUTES SIGNIFICANTLY TO
THE PROGRESSION OF CORONARY ARTERY
DISEASE IN PATIENTS WITH METABOLIC
SYNDROME

K. Takata1, Y. Toyota1, A. Hiraoka1, N. Mitauba1 , I. Takahashi1, T. Ohta2.
1Hroshima Railway Hospital, Hiroshima, Japan; 2University of Ryukyus,
Okinawa, Japan

Liver plays a major role in lipoprotein and glucose metabolism. Although fatty
liver(FL) is associated with many matabolic and inaflammatory disorders,
whether fatty liver accelerates coronary artery disease(CAD) in metabolic
syndrome(MS) remaines to be determined. The study comprised 354 patients
with and without MS(mean age 61 years old, 154 and 200 patients), age and
gender matched. The criterias of National Cholesterol Educational Program
were used to define MS, except for visceral fat area(VFA) in place of waist
circumference. FL and VFA were estimated by computued tomography. More
than 50 percent stenosis of diameter was evaluated as CAD by coronary artery
angiography. Serum high-sensitive CRP(hs-CRP), adiponectin, fibrinogen and
white blood cell(WBC) were determined. Oral glucose tolerance test was done
in all patients. There wre 114 patients (30.9%) with FL, and 60 patients of
those(52.6%) complicated increase of VFA. Patients were divided into four
subgroups: (1) patients without FL and increase of VFA, (2) patient with FL
alone, (3) patients with increase of VFA alone, and (4) patients with FL and

XIV International Symposium on Atherosclerosis, Rome, Italy, June 18–22, 2006



Wednesday, June 21, 2006: Poster Session
368 P11 Optimal atherosclerosis management (1st part)

increase of VFA. Comparison of these groups revealed significant differences
for several parameters. Triglyceride, fasting IRI, HOMA index, systolic blood
pressure, WBC, hs-CRP,HDL cholesterol and adiponectin were positively
related to FL and increase of VFA. In a multivariable adjusted model, LDL
cholesterol, impaired glucose intolerance, increase of VFA, systolic blood
pressure and FL were independent predict markers of premature CAD. In
conclusion, FL may contribute to the progression of CAD in MS.

We-P11:101 THE PREVALENCE OF METABOLIC SYNDROME
AMONGST PATIENTS PRESENTING FOR
ELECTIVE SURGERY, AND ITS ASSOCIATION
WITH POST-OPERATIVE COMPLICATIONS

D. Mullhi1, J. Wu1, T. Melody1, A. Barnett2 , A. Jones3, F. Gao1.
1Deparment of Anaesthesia, Heart of England Foundation Trust,
Birmingham, United Kingdom; 2Department of Diabetes, Heart of England
Foundation Trust, Birmingham, United Kingdom; 3Department of
Biochemistry, Heart of England Foundation Trust, Birmingham, United
Kingdom

Objectives: Metabolic syndrome is associated with increased cardiovascular
(CVS) disease. CVS complications are the leading cause of postoperative
death. Patients with metabolic syndrome are at risk of postoperative compli-
cations. The study aimed to quantify the prevalence of metabolic syndrome
amongst surgical patients at a large teaching hospital, and assess its association
with postoperative complications.

Methods: A prospective observational study was conducted of adult non-
diabetic patients having elective surgery over a four-month period. Fasting
plasma glucose and lipid samples were collected on the day of surgery.
Metabolic syndrome was diagnosed according to ATP III criteria. Postopera-
tive complications included cardiac events and infections

Results: Of the 211 patients recruited, 66 (33%) had metabolic syndrome.
Age, gender and ethnicity did not differ significantly between patients with
and without metabolic syndrome. However, metabolic syndrome patients had
a 6-fold increase (RR (95%CI): 6.3 (1.8-22.2), p=0.004) in infections and a
3-fold increase in total postoperative complications (3.2 (1.5-6.8), p=0.012).
CVS complications did not differ significantly between the metabolic and non-
metabolic syndrome patients (3.3% vs. 2.1%) although numbers were small.

Discussion: Metabolic syndrome exists in a large proportion of surgical pa-
tients (33%), and was associated with a significant incidence of post-operative
complications. Further work is required to assess the role of screening for
metabolic syndrome preoperatively and its value to predict peri-operative risk.
Funding: Trust ICU research fund.

We-P11:102 ASSOCIATION OF THE TNF-ALFA -308 G/A
PROMOTER POLYMORPHISM WITH
DYSLIPIDEMIA, INSULIN RESISTANCE AND
METABOLIC SYNDROME

N. Kondratova, G. Roytberg, T. Ushakova. Russian State Medical University,
Moscow, Russia

Objective: the aim of the study was to investigate whether a common poly-
morphism -308 G/A of the TNF-alfa gene influences on insulin resistance,
dyslipidemia and metabolic syndrome.

Methods: 91 non-diabetic clinically healthy subjects aged 25-55 were
genotyped with PCR, glucose-tolerance tese was performed, anthropometric
and biochemical measurements were analyzed.

Results: The frequencies of genotypes were 76.9% of GG, 20.9% of GA
and 2.2% of AA. Metabolic syndrome was diagnosed in 21 patients (23.1%).
The frequency of GA genotype was significantly higher (p=0.01) in group with
metabolic syndrome - 42.9% and 13.2% respectively. The GA genotype was
associated with 1.65 times higher risk for metabolic syndrome compared to the
GG genotype. Subjects heterozygous for the G allele had significantly higher
fasting and 2-h OGGT insulin level than did subjects homozygous for the G
allele. Our study did not detect any significant association of the -308 G/A
polymorphism with total cholesterol, triglycerides, HDL and LDL cholesterol
in women. In men the GA genotype was associated with significantly higher
level of LDL cholesterol compared to the GG genotype.

Conclusion: The -308 G/A polymorphism could be concerned as a genetic
predictor for insulin resistance, dyslipidemia and metabolic syndrome. Our
study suggests that TNF-alfa genotyping could be used to enhance prediction
and to target preventive strategymore effectively.
Funding: the study was supported by Moscow Committee of Science and
Technology and JSC Medicina clinic

We-P11:103 IDENTIFIED VARIANTS IN THE ADIPONECTIN
GENE ACT AS MARKERS FOR THE METABOLIC
SYNDROME IN SOUTHERN EUROPE BUT NOT
THE NORTH

D. Gable, R. Whitall, L.I. Ka Wah, H. Cakmak, J. Cooper, S. Humphries.
Centre for Cardiovascular Genetics, Royal Free and Ucl Medical School,
London, United Kingdom

Objectives: Alteration in the level of adiponectin secreted from adipocytes
has been linked to the aetiology of the metabolic syndrome and cardiovascular
disease.We compared the impact of variation in the adiponectin gene on
markers of the metabolic syndrome in the HIFMECH study.

Methods: We examined the effect of four variants(-11391C>G,-
11377,+276G>T,+45T>G) on body mass index(BMI),waist hip ratio(WHR),
lipid profiles, insulin secretion and incidence of myocardial infarction (MI) in
a cross sectional study of 598 male Caucasian MI survivors and 653 matched
healthy controls in four centers in Northern and Southern Europe.

Results: There was a significant North-South difference in haplotype fre-
quencies (p=0.04), mainly due to differences in the haplotypes with frequency
<5%(p=0.01), with two haplotypes occurring in the south only but no dif-
ference for the common haplotypes (p=0.38).There were no associations with
BMI, WHR, Cholesterol, triglycerides, apolipoproteinB or fasting insulin in
cases or controls in the North Europe sample. In contrast, all the variants were
associated with at least one adverse metabolic marker in the South, only the
-11377G was associated with MI risk, OR 1.30(1.01-1.68,p=0.04).

Conclusions: The adiponectin variants are likely to be markers of a
functional variant. The greater genetic diversity in the south of Europe has
incorporated a novel functional change into adiponectin gene haplotypes that
predispose to metabolic syndrome.
Funding: The British Heart Foundation support DRG, RW and SEH
(RG2000015:FS/04/012). The European Commission provided core
HIFMECH support (BMH4-CT96-0272).

We-P11:104 LDL SUBFRACTIONS IN PATIENTS WITH
METABOLIC SYNDROME

I. Gazi1, T. Filippatos1 , E. Bairaktari2 , C. Kostara2, A. Tselepis3, M. Elisaf1.
1Department of Internal Medicine, Medical School, University of Ioannina,
Ioannina, Greece; 2Laboratory of Clinical Chemistry, Medical School,
University of Ioannina, Ioannina, Greece; 3Laboratory of Biochemistry,
Department of Chemistry, University of Ioannina, Ioannina, Greece

The most common lipid abnormalities associated with MS are elevated
triglyceride and low high-density lipoprotein (HDL) levels as well as the
existence of small, dense (sd) LDL particles. There are only limited clinical
data concerning the distribution of LDL particles in patients with MS.

Objective: To directly determine the concentration and relative distribution
of LDL subfractions in patients with MS.

Methods: 200 otherwise healthy individuals were included in the study.
The diagnosis of MS was based on the NCEP criteria.

Results: Patients with MS (n=119) exhibited higher concentrations of
small, dense LDL particles as well as lower mean LDL particle size compared
to controls (n=81). Specifically, median sdLDL-cholesterol concentration in
MS patients and in controls was 17 and 5 mg/dl, respectively (p<0.001).
Furthermore, mean LDL particle size was 263 A (median) and 269 (median)
A in MS and controls, respectively (p<0.001). Both of these parameters
were significantly correlated with the number of the components of MS
(p<0.001 for both). Multivariate analysis revealed that serum triglyceride
concentration was the most important determinant of the presence of sdLDL
particles.

Conclusions: Patients with MS exhibit significantly higher concentrations
of the sdLDL subfractions compared to individuals who do not fulfill the
criteria for the diagnosis of this syndrome. This increase is directly related to
the number of the components of MS and is mainly determined by the serum
concentrations of triglycerides.
Funding: NA
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We-P11:105 THE HYPERTRIGLYCERIDAEMIC WAIST
PHENOTYPE AS A MARKER OF THE
ATHEROGENIC LIPOPROTEIN PROFILE IN
METABOLIC SYNDROME

I. Gazi1, V. Tsimihodimos1, G. Liamis1, M. Kostapanos1, A. Tselepis2,
M. Elisaf1. 1Department of Internal Medicine, Medical School, University of
Ioannina, Ioannina, Greece; 2Laboratory of Biochemistry, Department of
Chemistry, University of Ioannina, Ioannina, Greece

Hypertriglyceridaemic waist (HTGW) phenotype [waist circumference
>90cm in men/>88 cm in women and triglyceride levels >180 mg/dl in
men and >150 mg/dl in women] has been shown to contribute to identification
of individuals at increased risk of coronary heart disease. Small dense (sd)
LDL particles are considered more atherogenic than large LDL particles.

Objective: To investigate possible relation between HTGW phenotype and
levels of sdLDL particles in patients with metabolic syndrome (MS).

Methods: 200 subjects participated in the study. 119 fulfilled the NCEP
ATP III criteria for the diagnosis of MS and the rest served as controls
(nonMS). Analysis of LDL subfraction profile was conducted by the Lipoprint
LDL System.

Results: 80 of MS subjects exhibited the HTGW phenotype (67.2%), while
the corresponding proportion in nonMS group was only 7.5% (p<0.001). In
total population, HTGW group (n=86) exhibited higher cholesterol levels
in very-low density lipoprotein (VLDL) and sdLDL particles compared to
nonHTGW group (n=114) (p<0.001 for both). HTGW group exhibited lower
mean LDL particle size compared to nonHTGW group (p<0.001). The
sensitivity, specificity and positive and negative predictive value of HTGW
to predict elevated levels of sdLDL cholesterol (>6 mg/dl) were 55.7%,
81.2%, 84.9% and 50.9%, respectively and decreased mean LDL particle size
(<268A) were 60.8%, 83.8%, 84.9% and 41.2%, respectively.

Conclusion: HTGW could be a useful marker of atherogenic lipoprotein
profile, characterised by the presence of sdLDL particles in patients with MS.
Funding: NA

We-P11:106 CONSISTENCY AND CLASSIFICATION OF
VARIOUS METABOLIC SYNDROME CRITERIA
AMONG ETHNIC CHINESE: PATTERNS VARIED
BY GENDER AND AGE

K.L. Chien1,2, T.C. Su2, H.C. Hsu2, M.F. Chen2, F.C. Sung3, Y.T. Lee2,4.
1Institute of Preventive Medicine, College of Public Health, National Taiwan
Univeristy, Taipei, Taiwan; 2Department of Internal Medicine, National
Taiwan University Hospital, Taipei, Taiwan; 3Institute of Environmental
Health, China Medical University College of Public Health, Taichung,
Taiwan; 4Ming-Sheng Healthcare, Taoyuang, Taiwan

Objective: There are many definitions of metabolic syndrome now. Two
models were defined: WHO-like models included WHO(1998), EGIR(1999),
AACE(2003) and IDF(2005), defined by one major criterion plus 2 compo-
nents. ATP-like models included ATP(2001) and AHA(2005), defined by ≥3
components. The study was to investigate the consistency and classification
patterns of these models.

Methods: Total 6610 (women 42.5%) adults (mean 52.3 years) were
recruited during 2004. We categorized metabolic syndrome status into three
strata, high risk (major criterion plus 2 components or ≥3 components),
intermediate (major criterion plus 0-1 component or 2 components) and low
risk (no major criterion or 0-1 components). We replaced waist circumference
with BMI for another model. Kappa statistics were to estimate concordance
of classifying above models, and sensitivity analysis was to check the change
of kappa values by deleting one model. The hierarchical cluster analyses were
applied to classify the groups.

Results: Substantial consistency of high risk grouping among all models,
and higher kappa was found in ATP-like than WHO-like models (0.88 vs.
0.52). Deleting IDF made kappa higher (0.75). Deleting BMI did not affect
kappa change significantly. Old women had lower kappa values. By cluster
analysis, the patterns were grouped into two clusters. BMI grouped into
ATP-like models in men, and IDF into ATP-like models in women.

Conclusions: There were substantial agreement and grouping of metabolic
syndrome models among ethnic Chinese. Prospective study should be planned
to investigate the impact on cardiovascular disease incidence.

We-P11:107 METABOLIC SYNDROME: EVALUATION OF
RESPONSE TO METFORMIN, DIET AND
PHYSICAL ACTIVITY

G. Altamore, D. De Meo, R.E. Castracane, M. Fioravanti, M.A. Germani.
Policlinico Militare Celio, Roma, Italy

Diet therapy, physical activity and Metformin are fundamental in the treatment
of type 2 diabetic obese patient and on those affected by metabolic syndrome.
In the Metabolic Diseases Service of Policlinico Militare Celio 50 outpatients
affected by Metabolic Syndrome were selected accordiing to the NCEP-ATP
III criteria and were studied in order to characterize eventual factors of
interference and/or impediment to weight loss. Age, sex, BMI, abdominal
circumference, dislipidemia, Arterial Pressure, fasting glicemia, insulinemia,
PCR, pharmacological and other concomitant therapies, TSH, hepatic and
renal function, familiarity for diabetes, were estimated at the beginning and
the end of the study. All patients that underwent hypocaloric diet were invited
to practice physical activity (20 min walk daily) and therapy with Metformin
250 mg TID before each meal for a month, 500 mg TID for the subsequent
month. Diet therapy was base on 5 meal a day, hypolipidic with an increased
fiber intake for a total of 1300 kcal/die. All patients were provided with a
brochure explaining the Hypocaloric diet. Patients have been treated for 2
months and rechecked subsequently. Based on weight loss obtained, patients
have been divided in three groups:

a) weight loss > 6 kg (hyperresponsive - 50%)
b) weight loss between 3 and 6 kg (400 - 500 gr/week, normoresponsive -

30%)
c) weight loss < 3 kg (hyporesponsive - 20%). Preliminary results suggest

that hyporesponsives may be affected by other factors/pathologies (thyroid
disease, empty sella, abdominal circumference) which may characterize
subgrugroups of patients with Metabolic Syndrome.

We-P11:108 THE ASSOCIATION OF METABOLIC SYNDROME
WITH NOVEL MARKERS OF ATHEROSCLEROSIS
POTENTIATES CORONARY HEART DISEASE RISK
IN PATIENTS WITH TYPE 2 DIABETES

C. Bianchi 1, G. Penno1, F. Caricato1 , M.G. Giovannitti1 , L. Malloggi2,
S. Del Prato1, R. Miccoli1 . 1Department of Endocrinology and Metabolism,
University of Pisa, Pisa, Italy; 2Central Laboratory, Cisanello Hospital, Italy

We investigated the prevalence of Metabolic Syndrome (MS), defined by
ATPIII criteria, the association with some novel markers of atherosclerosis
(ATS) in type 2 diabetes (T2D). We studied 1610 patients with T2D (age 61±7
yrs; 42% women, W and 58% men, M). Central obesity (94% of W vs 52% of
M) and hypertension (71% vs 66%) were the most prevalent traits in patients
with MS, and approximately one half of them showed low HDL (40% vs 26%)
and hypertiglyceridemia (41% e nel 43%). Only 8% were free of any disorders
of the MS, while 22% had only one. 70% of patients fulfilled all criteria of MS
(83% W, 61% M). MS prevalence increased with age but not with diabetes
duration, and was related to HbA1c: 19% of cases were in the lower quartiles
of HbA1c (<6,8%), 29% in the higher one (>8,4%). LDL-C (137±35 vs
131±34 mg/dl; p<0.05), non-HDL (162±38 vs 146±36 mg/dl; p<0.0001),
uric acid (5.5±1.5mg/dl vs 4.9±1.4 mg/dl; p<0.0001) and fibrinogen levels
(360±79 vs 331±70 mg/dl; p<0.0001) were higher in patients with MS than
those without. The risk of coronary heart disease (by UKPDS Risk Engine)
in patients with no previuos events, was 21.2% (IQR 29%) and increased in
those with MS (22% vs 18%, p<0.001). The levels of fibrinogen, non-HDL-C
and microalbuminuria were independently related to coronary risk. According
to ATPIII definition, the MS is present in most patients with T2D. The level
of non-traditional markers of ATS is increased in patients with MS and could
identify a subgroup of individuals at high risk. Comprehensive effort directed
at controlling all the components of MS are urgently needed in T2D.

We-P11:109 USEFULNESS OF CAVI (CARDIO-ANKLE
VASCULAR INDEX) IN THE METABOLIC
SYNDROME (MS) AND DIABETES MELLITUS
(DM): A NEW INDEX OF ARTERIOSCLEROSIS

A. Fukuda1, Y. Fujioka1, K. Ninomiya1, Y. Ishikawa2, M. Yokoyama1.
1Division of Cardiovascular and Respiratory Medicine, Kobe University
Graduate School of Medicine, Kobe, Japan; 2Faculty of Health Sciencies,
Kobe University School of Medicine, Kobe, Japan

Background and Aim: Carotid-femoral and brachial-ankle PWV pulse wave
velocities are now widespread indices for arteriosclerosis, but it is well known
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that they are highly affected by blood pressure. Recently, CAVI is developed
as an index of arteriosclerosis on a base of ’stiffnes parameter beta’, which
is less affected by blood pressure. Here, we examined CAVI in patients with
hypertension (HT), MS, and DM.

Methods: We measured CAVI in patients in our hospital with arterioscle-
rotic diseases by using VaSera VS-1000 (FUKUDA DENSHI, Tokyo).

Results: We found that there was no significant difference in CAVI be-
tween men and women (mean±SD: 10±2.2, 10±1.6, respectively) and that
CAVI was correlated with age (r=0.566, p<0.01). Although there was no
significant difference in CAVI between HT and non HT patients (10.9±2.5,
9.7±1.5, NS), we found correlation between CAVI and systolic blood pressure
(r=0.380, p<0.05). CAVI of MS patients was higher than that of non MS
patients (12.2±1.8, 9.6±1.6, p<0.01). CAVI of poor-controlled DM patients
(HbA1c>6.5%) was higher than that of well-controlled patients (11.0±2.2,
9.3±1.6, p<0.05).

Conclusion: CAVI may be useful in the risk assessment for arteriosclerotic
diseases in MS or DM patients.

We-P11:110 EFFECT OF FENOFIBRATE ON THE HEMOSTATIC
SYSTEM IN PATIENTS WITH THE METABOLIC
SYNDROME IN RELATION TO SOME GENE
POLYMORPHISMS AND SMOKING STATUS

M. Jastrzebska 1, I. Goracy1, H. Bukowska1, A. Mierzecki2 , K. Klimek3,
K. Chelstowski1 , M. Naruszewicz1 . 1Department of Laboratory Diagnostics
and Molecular Medicine, Szczecin; 2Independent Laboratory of Family
Physician Education, Szczecin; 3Department of Cardiology, Szczecin, Poland

Objective: To investigate some gene polymorphisms (fibrinogen 455G/A
and PAI-1 4G/5G) and smoking status that may influence the response of
hemostatic risk factors to fenofibrate treatment.

Methods: We studied the effect of fenofibrate (Lipanthyl 200) on fib-
rinogen (Fb) and fibrinolytic factors (PAI-1 and t-PA) in plasma and on
platelet function (Coll/Epi and Coll/ADP on PFA-100 analyzer) in relation
to gene polymorphisms and to smoking status. We recruited 50 males (15
smokers, 35-non-smokers) with the metabolic syndrome (mean age 52 years).
Measurements were done before and after two months of fenofibrate.

Results: 1.Treatment was highly effective in lowering Fb levels (2.66
± 0.71 vs 3.11 ± 0.72 g/l, p< 0.001), but did not reduce PAl-1 levels; it
raised PAI-1 levels in 4G/5G heterozygotes instead (58.1 ± 23.5 vs 44.3
± 21.5 ng/ml, p<0.001); 2. Treatment decreased insulin levels in 4G/5G
heterozygotes only (p<0.01); 3.There was a tendency to decreased platelet
aggregation with Coll/Epi in non-smokers only (147.9 ± 49.9 vs 138.6 ± 46.6
sec, p = 0.09).

Conclusions: 1. Short-term administration of fenofibrate induced benefi-
cial alterations in the hemostatic system as evidenced by reduced fibrinogen
levels 2. The effect of fenofibrate on fibrinolysis seems to be associated with
its regulative action dependent on PAI 4G/5G gene polymorphism, a finding
that can be attributed to modification by fasting insulin levels of PAl-1 gene
expression. 3. Smoking status differentiated platelet response to treatment;
benefits were seen in non-smokers only.
Funding: This research was partly supported by the Laboratories FOURNIER
S.A.

We-P11:111 LIPID TRANSFER PROTEINS AND
APOLIPOPROTEIN B-100 METABOLISM IN THE
METABOLIC SYNDROME TREATED WITH
FENOFIBRATE

J. Ji1, P.H.R. Barrett1 , A.G. Johnson2, D.C. Chan1, A.P. Serone3, K.A. Rye4,
G.F. Watts1. 1School of Medicine and Pharmacology, University of Western
Australia, Perth, Australia; 2GlaxoSmithKline R&D, King of Prussia, USA;
3James Lance GlaxoSmithKline Medicines Research Unit, Prince of Wales
Hospital, Sydney, Australia; 4The Heart Research Institute, Sydney, Australia

Objective: To investigate the effects of fenofibrate on apolipoprotein (apo)
B-100 metabolism and plasma cholesteryl ester transfer protein (CETP) and
phospholipid transfer protein (PLTP) activities.

Methods: Eleven men with the metabolic syndrome (MetS) were treated
with micronized fenofibrate (200 mg/day) or placebo for 5 weeks in a
randomized, double-blind, cross-over trial. ApoB-100 kinetics were studied
using a primed-constant infusion of d3-leucine for 6 hours in the fasted
state; tracer/tracee ratios were analysed using gas chromatography mass
spectrometry.

Results: fenofibrate significantly enhanced the fractional catabolic rates

(FCRs) of apoB-100 in VLDL (+33%), IDL (+34%) and LDL (+26%), with a
non-significant reduction in VLDL apoB-100 production (-9%); it also signif-
icantly lowered plasma TG (P<0.001) and VLDL-TG/apoB ratio (P=0.003),
increased HDL-C (P<0.001); increased plasma PLTP activity (P=0.03) and
lowered CETP activity (P=0.004). The increase of PLTP activity was signif-
icantly positively associated with the increase of LDL apoB FCR (r=0.641,
P=0.034), and negatively associated with the reduction of VLDL-TG/apoB
ratio (r=-0.639, P=0.034). The decrease of CETP activity was significantly
positively associated with the decrease of VLDL apoB production (r=0.615,
P=0.044).

Conclusions: Fenofibrate therapy exerts pronounced improvements in the
metabolism of apoB-100 in VLDL, IDL and LDL in MetS, the kinetic effects
may be attributable to its effects in enhancing PLTP and reducing CETP
activities.
Funding: GlaxoSmithKline, USA; NHMRC, NIH, Australia.

We-P11:112 EFFECT OF OMEGA-3 FATTY ACIDS ON RISK
FACTORS FOR THE METABOLIC SYNDROME

D. Dimitrov. Medical University Varna, Endocrinology, Varna, Bulgaria

Recent in vitro studies have shown that dietary omega-3 fatty acids (PUFAs)
activate PPARalpha and PPARgamma increasing lipid oxidation and decreas-
ing insulin resistance. On the other hand PPARgamma are known to reduce
visceral fat and to increase subcutation. The aim of the present study was to
assess the effect of highly purified PUFAs on common sisk factors for the
metabolic syndrome in a 3 month open-label prospective study. Subjects and
Methods: 50 Metabolic syndrome subjects (IDF definition 2005) were put
on OMACOR® 2 g/daily, that contains 90% omega-3 PUFAs per 1 g, the
greater part of which (84%) is either docosahexaenoic acid (DHA) or eicos-
apentaenoic acid (EPA) for 3 months. All Metabolic syndrome parameters
were followed: visceral obesity (measured with waist and ultrasonography),
triglycerides, HDL cholesterol, fasting plasma glucose and blood pressure.

Results: After 3 months on dietary PUFAs there was significant reduction
in lipid papameters: triglycerides reduced from 2.8±0.4 to 1.6±0.2; LDL
cholestrol reduced from 4.1±0.7 to 3.9±0.9. No significant change was
observed in the other papameters of the Metabolic syndrome. Despite that
a significant reduction in insulin resistance (measured with HOMA method)
was observed. Further long term studies are needed to elucidate the effect of
dietary PUFAs on Meatbolic syndrome risk factrors.

We-P11:113 INFLUENCE OF METABOLIC SYNDROME WITH
AND WITHOUT DIABETES ON HOSPITAL
OUTCOMES AFTER ACUTE MYOCARDIAL
INFARCTION

M. Farnier1, M. Zeller2, P.G. Steg3, G. Dentan4, Y. Laurent5,
M. Vincent-Martin6 , I. L’Huillier7, J.C. Beer7, L. Rochette2 , Y. Cottin7.
1Point Médical, Dijon, France; 2Faculté de Médecine, Dijon, France;
3Hopital Bichat, Paris, France; 4Clinique de Fontaine, Fontaine les Dijon,
France; 5CHR, Semur en Auxois, France; 6CHR, Beaune, France; 7CHU,
Dijon, France

Objective: To determine the respective impact of the presence of metabolic
syndrome (SM) and/or diabetes (DM) on hospital outcomes and angiographic
findings in patients with an acute myocardial infarction (AMI).

Methods: From the RICO survey, 956 patients hospitalised with AMI were
analysed in 4 groups, according to the presence or absence of either MS or
DM.

Results: Patients with DM (either with or without MS) had higher in-
hospital mortality (11% for patients DM+MS- vs 2% for DM-MS-, p<0.001
and 8% for DM+MS+ vs 1% for DM-MS+, p=0.001). Subjects with DM had
an increased risk of heart failure (40% for DM+MS- vs 25% for DM-MS-,
p=0.009 and 44% for DM+MS+ vs 34% for DM-MS+, p=0.04). Moreover,
by multivariate analysis, only DM [OR (95% CI): 1.89 (1.28-2.80), p=0.001],
but not MS was an independent predictor of heart failure. In contrast, MS
[OR (95% CI): 1.52 (1.09-2.11), p=0.012], but not DM, was an independent
predictor of multivessel disease. A significant association was found between
the extend of coronary artery disease and the presence of MS, independently
of DM. The severity of coronary artery disease increased with the number of
metabolic components.

Conclusions: The status of diabetes is the main determinant of worse
in-hospital outcome associated with MS, in particular for heart failure. In
contrast, MS, but not diabetes, was a strong and independent predictor for the
presence of multivessel disease.
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Funding: This work was supported by grants from URCAM, Hospital
University of Dijon and ARH of Burgundy.

We-P11:114 DISCORDANCE BETWEEN INSULIN RESISTANCE
AND METABOLIC SYNDROME

A. Onat1,2 , G. Hergenc3, S. Turkmen4, M. Yazici5 , I. Sari6, G. Can7. 1Turk
Society of Cardiology, Istanbul, Turkey; 2Istanbul Univ Cerrahpasa Med Fac
Dept Cardiology, Istanbul, Turkey; 3Yildiz T Univ Dept Biology And Med
Center Clinical Laboratory, Istanbul, Turkey; 4Gaziantep Med Fac Dept
Cardiology, Gaziantep, Turkey; 5Izzet Baysal Med Fac Dept Cardiology,
Duzce, Turkey; 6Siyami Ersek Cardiovascular Surgery Center, Istanbul,
Turkey; 7Istanbul Univ Cerrahpasa Med Fac Dept Public Health, Istanbul,
Turkey

Objective: To investigate the extent of concordance between metabolic
syndrome (MS) and insulin resistance (IR), features of discordance, and the
magnitude of their independent association with cardiovascular disease (CVD)
risk.

Methods: Participants with no diabetes or impaired fasting glucose
(n=1534), were evaluated cross- sectionally and at a mean 2 years’ follow-up.
MS was identified by criteria of the ATPIII, except for male waist circumfer-
ence (>94 cm). IR was defined by the upper quartile in the sample (>2.245)
of the homeostatic model assessment index (HOMA).

Results: Waist circ. was the strongest significant determinant of HOMA in
both sexes, followed by triglycerides. The cohort was categorized into 4 by
the presence or absence of MS and IR. Each represented 34% and 25% but
together constituted 45% of the sample, thus disclosing concordance. When
adjusted for 5 important risk factors, though the excess risk in men with MS
failed to attain significance, men with IR were associated with a significant
1.9-fold CVD risk. The group IR/NoMS had a 2.2-fold CVD likelihood
compared to the large insulin-sensitive group, after adjustment for risk factors
and the two groups of MS with or without IR.

Conclusions: Overlapping between MS and IR is limited in either gen-
der, and MS/NoIR is more common than IR/NoMS. Overall, IR is more
significantly associated with CVD risk than MS in men and both sexes, after
adjustment for important confounders. IR without MS tends to implicate in
middle-aged and elderly Turkish men roughly a 2-fold CVD risk, correspond-
ing to 50% excess risk per 1 SD HOMA index, independent of MS and
important covariates.

We-P11:115 EFFECT OF ACUTE HYPERINSULINAEMIA AND
AT-1 RECEPTOR BLOCKADE ON PLASMA
CONCENTRATIONS OF TNF ALFA AND RESISTIN
IN DIABETES MELLITUS

E. Krusinova, J. Kopecky Jr., M. Klementova, P. Wohl, L. Kazdova,
T. Pelikanova. Institute for Clinical and Experimental Medicine, Prague,
Czech Republic

Objective: Resistin and tumor necrosis factor alfa (TNF) are believed to be
involved in pathogenesis of insulin resistance. Our aims were to test plasma
concentrations of resistin and TNF in response to acutely induced hyperinsuli-
naemia and acute AT-1 receptor blockade in subjects with type 2 diabetes (D)
and healthy subjects (H).

Methods: Plasma concentrations of resistin and TNF were measured: 1)
before, at 30 min and 240 min of hyperinsulinaemic (1 mU/kg/min) eugly-
caemic (5 mmol/l) clamp (HIC), and 2) during HIC after acute AT-1 receptor
blockade (losartan 200 mg) (AT-HIC) using the same protocol, in 11D and 8
H.

Results: We found a significant difference in insulin sensitivity (ex-
pressed as metabolic clearence rate of glucose) between D and H during
HIC (p<0.001) and AT-HIC (p<0.01) with no significant changes after AT1
blockade in either group.

Plasma levels of TNF were significantly increased in D compared to H
(p<0.001), but comparable within and between HIC and AT-HIC in either
group.

No differences in plasma resistin were detected between D and H, but in
H resistin increased at 30 min of HIC (p<0.05 for 0 min vs. 30 min), similar
changes were observed during AT-HIC (p<0.05 for 0 min vs. 30; 240 min).

Conclusions: Plasma TNF is associated with insulin resistance without
being affected by hyperinsulinaemia or AT-1 receptor blockade. In healthy
subjects but not in diabetics, acute hyperinsulinaemia stimulates an increase
in plasma resistin independently on AT-1 blockade.
Funding: Supported by grant IGA MH CZ No. NR/7880-3

We-P11:116 VARIANTS OF THE INTERLEUKIN-10 PROMOTER
GENE ARE ASSOCIATED WITH OBESITY AND
INSULIN RESISTANCE BUT NOT TYPE 2
DIABETES MELLITUS IN CAUCASIAN ITALIAN

D. Scarpelli 1, M. Cardellini2 , F. Andreozzi1 , E. Laratta1, M. Perticone1 ,
M.L. Hribal1, M.A. Marini2, F. Perticone1 , D. Lauro2, G. Sesti1. 1University
Magna Graecia, Catanzaro, Italy; 2University of Tor Vergata, Rome, Italy

Objective: The interleukin 10 (IL10) is a major anti-inflammatory cytokine
that has been associated with obesity and type 2 diabetes. Three polymor-
phisms at positions -1082G/A, -819C/T, and -592C/A of the IL10 promoter
were reported to influence its transcription. In this study we investigated if
these polymorphisms were associated with type 2 diabetes and related traits in
a cohort of Italian Caucasians

Methods: We genotyped 551 type 2 diabetic patients and 1131 nondiabetic
controls.

Results: The -819C/T, and -592C/A polymorphisms were in complete link-
age disequilibrium (R2=1.0). The -1082G/A polymorphism was not associated
with type 2 diabetes or related traits. Although the -592C/A polymorphism
was not associated with type 2 diabetes, nondiabetic homozygous carriers
for A allele (A/A) showed increased BMI, and insulin resistance and lower
plasma IL10 levels as compared with the two other genotypes. Frequencies
of the haplotypes were not different between type 2 diabetics and controls. In
the nondiabetic group, the ATA haplotype was associated with an increased
risk for obesity (OR=1.28, 95% CI 1.02-1.60; P=0.02). Moreover, higher
number of copies of the ATA haplotype was associated with an increased
risk for obesity (OR=1.96, 95% CI 1.16-3.31; P=0.01) and insulin resistance
(OR=1.99, 95% CI 1.12-3.53; P=0.01) as compared with subjects with 1 or 0
copy.

Conclusions: This study suggests that single-nucleotide polymorphisms
and haplotypes of the IL10 promoter may be associated with obesity and
insulin resistance in a large sample of Italian Caucasians.
Funding: The European Community FP6 EUGENE2 LSHMCT-2004-512013

We-P11:117 ROSIGLITAZONE IMPROVES QUALITY OF
LIPOPROTEINS IN PATIENTS WITH TYPE 2
DIABETES

M. Vrablik1, M. Dobiasova2, T. Stulc1, Z. Kasalova1, R. Ceska1. 13rd Dept.
of Medicine, 1st School of Medicine, Charles University, Prague, Czech
Republic; 2Institute of Physiology, Academy of Sciences of The Czech
Republic, Prague, Czech Republic

Particle size distribution in both HDL and LDL is reflected in the fractional
esterification rate of cholesterol by lecithin cholesterol acyltransferase (LCAT)
in plasma depleted of apoB containing lipoproteins (FERHDL). We studied
FERHDL in a group of patients with type 2 diabetes and determined the
impact of rosiglitazone on this marker of lipoprotein particles quality.

33 patients with type 2 diabetes (12 women) were included in the study.
FERHDL was determined by a radioassay after precipitating apo-B containing
particles in the plasma. The assay was performed at baseline and after adding
of 4mg of rosiglitazon to the herapy. Average duration of treatment was 4
months. T-test was used for statistical evaluation.

Rosiglitazone treatment resulted in a significant decrease of FERHDL
(20.0±6.1%/h vs. 15.8±5.8%/h, p<0.001). The effect was more pronounced
in women (13.3±4.5%/h vs. 17.21±5.3%/h in males, p=0.05).

Rosiglitazone improves FERHDL in patients with type 2 diabetes. The
effects is more pronounced in women. Qualitative change of plasma lipopro-
teins reflected by FERHDL can contribute to antiatherogenic action of
thiazolidinediones.
Funding: Supported by Grant NR 8328-3 from Internal Grant Agency of
Ministry of Health of the Czech Republic and research project 0021620807
from Ministry of Education of the Czech Republic.

We-P11:118 PIOGLITAZONE INDUCES APOPTOSIS IN HUMAN
VASCULAR SMOOTH MUSCLE CELLS FROM
HYPERCHOLESTEROLEMIC PATIENTS BY
INVOLVING THE TGF-B PATHWAY

E. Ruiz, A. Gordillo-Moscoso, S. Redondo, T. Tejerina. Department of
Pharmacology, School of Medicine, Universidad Complutense de Madrid,
Madrid, Spain

Objectives: Our aim was to study whether the PPARg agonist pioglitazone
(PIO) induces apoptosis in vascular smooth muscle cells (VSMC) isolated
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from hypercholesterolemic patients and if so, whether this effect is mediated
by the TGF-B pathway.

Methods: VSMC were isolated by explants from internal mammary arter-
ies obtained from hypercholesterolemic patients who had undergone coronary
artery bypass graft surgery. Apoptosis induced by PIO 100mcM was analyzed
by DNA fragmentation (ELISA) and Bcl-2 degradation (Western blotting)
in the presence or absence of the TGF-B receptor ALK 4/5/7 antagonist
SB-431542 10mcM. Phosphorylation of Smad2 induced by PIO was analyzed
by confocal microscopy.

Results: PIO induced apoptosis in human VSMC in 15mM glucose-
containing medium but not in 5mM glucose-containing medium. Apoptosis
was inhibitied in the presence of SB431542. In addition, PIO also induced
the phosphorylation of the TGF-B-related protein Smad2, which was also
diminished by SB-431542.

Conclusions: We showed that PIO induced apoptosis in human VSMC by
a mechanism involving the TGF-B pathway and likely through ALK-4/5/7
and Smad pathway.
Funding: This work was funded by Fondo de Investigaciones Sanitarias FISS
01/0815 (Health Research Fund from the Spanish Ministry of Health) and
by RECAVA. We thank the Cardiac Surgery Service (Hospital Clínico San
Carlos, Madrid) for providing us the internal mammary arteries.

We-P11:119 3D STRUCTURE AND BIOLOGICAL ACTIVITY OF
NOVEL DUAL PEROXISOME
PROLIFERATOR-ACTIVATED RECEPTORS
ALPHA/GAMMA LIGANDS

C. Godio1, V. Cafiero1, N. Mitro1, F. Loiodice2, A. Lavecchia3 ,
E. Novellino3 , V. Tortorella2 , G. Pochetti4 , F. Mazza4, M. Crestani1 . 1Univ
of Milan, Milan, Italy; 2Univ of Bari, Bari, Italy; 3Univ of Naples, Naples,
Italy; 4CNR Rome, Rome, Italy

Peroxisome Proliferator Activated Receptors (PPARs) are transcription factors
involved in lipid and glucose metabolism and PPAR dual ligands improve
hyperglicemia and dyslipidemia in coordinate way. Aim of this study was to
find novel compounds that activate PPARalpha/gamma, to characterize their
biological properties and to perform structural studies to define the interactions
of these molecules with the receptors. We analyzed two enantiomers in GAL4
transactivation assay and we found that the R-form activates both PPARalpha
and gamma in transactivation assay, but with a greater potency on PPARalpha.
The S-form shows less potency on both isotypes and behaves like a partial
agonist of PPARgamma. They induce 3T3-L1 adipocyte differentiation and
regulate the expression of genes involved in adipocyte differentiation and in
triglyceride metabolism in the liver, confirming their ability to activate both
receptors.

To understand the molecular basis underlying the activity of these ligands,
we purified the ligand binding domain of PPARgamma and crystallized it
in the presence of the two compounds. The X-ray analysis shows that the
different degrees of stabilization of helix 12 induced by the ligand, could
justify their behaviour as full or partial agonists. Moreover, we analized a
crystal structure of the complex S-form/PPARgamma at a different soaking
time, showing a dynamical view of the events provoked by the entrance of the
partial agonist. In conclusion, we identified two enantiomers with different
dual PPARalpha/gamma activity and show the structural basis of their action
on PPARgamma.
Funding: MIUR COFIN-PRIN 2003033405.

We-P11:120 ROLE OF PEROXISOME PROLIFERATORS
ACTIVATED RECEPTOR-GAMA IN MEDIATING
PROLIFERATION OF RAT VASCULAR SMOOTH
MUSCLE CELLS INDUCED BY ADVANCED
GLYCATION END PRODUCTS

X. Yuan, N. Liu. Zhongda Hospital Southeast University, Nanjing, Jiangsu,
China

Objectives: We investigated whether peroxisome proliferators activated re-
ceptor gama (PPAR gama) can mediated advanced glycation end products
(AGEs) to enhance rat vascular smooth muscle cells (VSMCs) proliferation
and induce plasminogen activator inhibitor-1 (PAI-1) mRNA expression.

Methods: The VSMCs were isolated and cultured from the thoracic
aorta of Sprague-Dawley rats. The effects of AGEs and pioglitazone on
VSMCs proliferation were evaluated with a 3-(4,5- dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide (MTT) assay. Production of PAI-1 mRNA in
VSMCs was measured by semi-quantitative reverse-transcription polymerase

chain reaction (RT-PCR) and PPAR gama expression was determined by
RT-PCR and Western blotting.

Results: The AGEs modified bovine serum albumin (AGEs-BSA)-
stimulated VSMCs proliferation performance was enhanced markedly when
compared with that of the nonglycated BSA medium (P <0.05), and the
PPAR gama ligand agonist pioglitazone inhibited the AGEs-BSA-stimulated
VSMCs proliferation (P<0.05). AGEs-BSA treatment of VSMCs decreased
the mRNA and protein expression of PPAR gama in time- and dose-
depaendent manner (P<0.05). The AGEs-BSA substantially increased the
levels of PAI-1 mRNA compared with those of the non-glycated BSA medium
(P < 0.05). The treatment of VSMCs with the pioglitazone through PPAR
gama activation, increased the PPAR gama mRNA and protein levels and de-
creased the AGEs-BSA induced PAI-1 mRNA levels in a concentration-related
manner.

Conclusions: The results suggested that activation of PPAR gama in
VSMCs induced by pioglitazone could inhibit partly atherogeneic effects of
AGEs.

We-P11:121 PROTECTIVE EFFECT OF PIOGLITAZONE ON
MYOCARDIAL ISCHEMIA-REPERFUSION INJURY
IN RATS

P. Ye1, Z.L. Cao1, C.L. Long2, K. Chen2. 1Department of Geriatric
Cardiology, Chinese PLA General Hospital, Beijing, China; 2Department of
Cardiovascular Pharmacology, Beijing Institute of Pharmacology and
Toxicology, Beijing, China

Objective: It is shown that activation of PPARgamma is involved in control
of apoptosis. The effect of pioglitazone on myocardial Ischemia-reperfusion
(I/R) injury of rats left ventricle and the association with apoptosis inhibition
were investigated in this study.

Methods: I/R injury model was established by ligation of left descending
coronary artery for 30 min, followed by reperfusion for 30 min in SD rats.
Then the rats were randomly divided into sham, model and pioglitazone
groups. Pioglitazone was administered intravenously in dosage of 0.3 mg, 1
mg or 3 mg.kg-1 30 min respectively before coronary ligation. Immunohis-
tochemistry, in situ hybridization and TUNEL were performed to determine
gene expression and cardiomyocyte apoptosis.

Results: Compared with model group, pioglitazone significantly decreased
myocardial necrosis by 32%, improved heart rate, +dp/dtmax as well as
-dp/dtmax (P<0.05∼0.01). PPARgamma protein and mRNA expression was
significantly increased, while MMP-2 protein and mRNA level was markedly
diminished by pioglitazone in a dose-dependent manner (P<0.05). Fur-
thermore, cardiomyocyte apoptotic index reduced obviously on TUNEL,
accompanied by dose-dependently suppressed mRNA expression of bax,
caspase-3, and enhanced bcl-2 with pioglitazone (P<0.05).

Conclusions: Pioglitazone is able to reduce the myocardial necrosis and
improve cardiac function in myocardial I/R injury model of rats. Thus, pi-
oglitazone may possess a protective property against I/R injury through its
anti-apoptotic effect.
Funding: This study was supported by the National Nature Science Founda-
tion of China (No. 30270551).

We-P11:122 INCREASED TNF-ALPHA IN PATIENTS AFFECTED
BY CORONARY ARTERY DISEASE IS ASSOCIATED
TO UNDIAGNOSED IMPAIRED GLUCOSE
METABOLISM. ROLE OF PIOGLITAZONE

S. Rizza, F. Clementi, M. Cardellini, A. Savo, O. Porzio, M. Serino, D. Lauro,
R. Lauro, M. Federici. Department of Internal Medicine, Tor Vergata, Rome,
Italy

Objective: Concurrence of previous Myocardial Infarction (MI) and Type
2 diabetes (T2DM), often undiagnosed, put patients at the highest risk for
mortality. To this purpose, we studied glucose tolerance, insulin sensitivity
(IS), inflammation markers (CRPhs, TNF-Alpha, CD40L and adiponectin)
and the severity of CAD in patients with a previous MI and without T2DM.

Methods: In 163 non T2DM CAD patients, upon OGTT, we observed that
21% patients were affected by T2DM, 38% by impaired glucose tolerance
(IGT), and only 41% were normoglycemic (NGT).

Results: The value of TNF-Alpha was lower in NGT compared to both
IGT and T2DM patients (p<0.01) while adiponectin was higher in NGT
compared to the other two groups (p<0.05). A logistic regression showed that
TNF-Alpha, and Glucose AUC were the main predictors for defects of glucose
tolerance (p<0.01 for both).
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Therefore, the patients affected by undiagnosed glucose disturbance (IGT
plus T2DM) showed an increased inflammatory state.Then, we assigned 7 MI
patients affected by IGT to pioglitazone (12 weeks, 30 mg/day), and 7 MI pa-
tients affected by IGT to diet treatment. Compared to diet, thiazolidinediones
reduced fasting glucose, fasting insulin, TNF-Alpha and increased adiponectin
and IS assessed by euglycemic hyperinsulinemic Clamp. Moreover, pioglita-
zone improved endothelial function in vivo evaluated by brachial reactivity
test.

Conclusions: Our data support a role for TNF-a in causing alterations
in glucose tolerance. Moreover, the treatment with thiazolidinediones could
improve IS, inflammation state and endothelial function in MI subjects
susceptible to T2DM.

We-P11:123 LONG-TERM EFFECTS OF PIOGLITAZONE ON
CARDIOVASCULAR RISK FACTORS IN SUCROSE
FED RATS

V. Zidek1, M. Pravenec1, P. Mlejnek1 , L. Kazdova2, T.W. Kurtz3. 1Institute
of Physiology, Czech Academy of Sciences, Prague, Czech Republic;
2Institute of Clinical and Experimental Medicine, Prague, Czech Republic;
3University of California, San Francisco, USA

Objectives: Thiazolidinediones (TZDs) are peroxisome proliferator-activated
receptor-gamma agonists used for treatment of type 2 diabetes. TZDs improve
glycemic control by reducing insulin resistance in target tissues, however,
mechanisms of their action are not fully understood. The aim of the current
study was to analyze long-term effects of pioglitazone in an animal model of
the metabolic syndrome.

Method: Metabolic phenotypes were assessed in spontaneously hyperten-
sive rats (congenic SHR strain with wild type Cd36 gene) that were fed a diet
with 60% sucrose from the age of 4 to 8 months.

Results: Long-term pioglitazone treatment was associated with redistribu-
tion of fat stores, with significantly increased epididymal fat mass and muscle
triglycerides and with a parallel amelioration of hepatic steatosis. Remodeled
adipose tissue contained higher percentage of protein and was metabolically
more active. These changes were associated with significantly decreased
serum triglycerides and with amelioration of insulin resistance in adipose and
muscle tissues and decreased glucose and insulin levels. Body weight gains
were similar in experimental and control groups. Pioglitazone treated rats
exhibited significantly decreased expression of leptin and resistin genes in
adipose tissue and significantly increased serum adiponectin concentrations.

Conclusions: Results of the current study provide evidence for long-term
beneficial therapeutical effects of pioglitazone due to its effects on adipose
tissue remodeling and on modulation of adipokine secretion.

We-P11:124 EFFECTS OF PIOGLITAZONE AND METFORMIN
ON BODY WEIGHT AND THE INSULIN
RESISTANCE PARAMETERS IN OBESE PATIENTS
WITH PUBERTAL HYPOTHALAMIC SYNDROME

O. Oleksyk, A. Serhiyenko, V. Serhiyenko. Medical University of Lviv, Lviv,
Ukraine

Objective: The aim of this study was to evaluate the effects of pioglitazone
(PGZ) and metformin (MET) plus Hypocaloric Diet (HD) in obese patients
with pubertal hypothalamic syndrome (PHS).

Methods: 49 patients (17,1±1,2 yrs) were allocated in groups:A (n=14)
received PZG 30 mg tid + HD, B (n=12) - MET 1000 mg tid + HD,C - PGZ
30 mg + MET 1000 mg + HD (n=11),D (n=12) were only on HD.The duration
of the study was 3 months.We investigated Body Mass Index (BMI),Waist to
Hip ratio (W/H),pre- and postprandial triglyceridaemia (TG),Systolic (SBP),
Diastolic Blood Pressure (DBP).Insulin resistance (IR): Homeostasis Model
Assesment (HOMA) - IR index;HOMA - β-cell function (β CF).Statitics:
ANOVA.

Results: The increase of BMI,W/H, pre- and postprandial TG
(p<0,05),HOMA-IR index (p<0,05),SBP and DPB (p<0,05) parameters,the
decrease of HOMA-βCF (p<0,05) were observed.Results after treatments:
no dynamics of W/H ratio were observed.PZG lead to the decrease of
postprandial TG (2,9±0,04 vs2,5±0,03, p<0,05),HOMA-IR (p<0,05),some
increase of BMI index,improvement of HOMA-βCF (0,24±0,003, p<0,05)
and did not significantly influence SBP,DBP.MET was accompanied by
the decrease of BMI (27,1±2,6, p<0,05),postprandial TG (p<0,05),SDP
(149, 5±8,2 p<0,05),DBP (p<0,05),but in a smaller degree,than PZG.The
combined administration of PZG and MET lead to more expressed posi-
tive dynamics of investigated parameters.In particular,BMI made 26,4±3,6

(p<0,05),HOMA IR index,HOMA-βCF 0,28±0,004 (p<0,01),postprandial
TG 1,77±0,03 (p<0,01),SBP (p<0,05),DBP 85,4±2,5 (p<0,05).The use of
HD only lead to some decrease of BMI (p<0,05),and did not significantly
influence other investigated parameters.

Conclusions: The combined administration of PZG and MET in obese
patients with PHS is accompanied with more expressed positive dynamics of
parameters,which characterize IR,that allows to recommend their use in such
patients.

We-P11:125 EFFECT OF TROGLITAZONE ON SERUM
GAMMA-GLUTAMYLTRANSFERASE ACTIVITY
AND PLASMA T-PA/PAI-1 COMPLEX IN TYPE 2
DIABETIC PATIENTS

H. Koh, Y. Akiyama, K. Yui. Department of Internal Medicine, Mita
Hospital, International University of Health and Welfare, Tokyo, Japan

This study was conducted to know whether troglitazone had antioxidant effect
in patients (pts) with type 2 diabetes.

Methods: in 46 type 2 diabetic pts, 64±7 years; M/F: 33/13; BMI:
23.4±2.8 kg/m2, a 2-year prospective study was performed. Pts were given
troglitazone tablet (200mg) twice a day. After treatment for 4 months, trogli-
tazone was withheld for one month (washout period). Then troglitazone was
resumed for further 19 months.

Results: The study was completed in 28 pts. In 18 pts, it was not
completed because of side effects in 4 female pts and because of the
withdrawal of troglitazone from Japanese market in 14 pts. Fasting plasma
glucose was decreased by troglitazone treatment from 170.2±38.2mg/dl
to 151.6±34.5mg/dl (ANOVA: F=8.054, p<0.001). Washout caused it to
return to pretreatment level (170.9±38.0mg/dl), but it decreased again to
145.4±33.4mg/dl with the resumption of treatment (F=3.845, p<0.001).
Serum gamma-glutamyltransferase (GT) activity was decreased by treatment
from 37.5±25.7U/L to 25.6±12.3 U/L (F=19.406, p<0.001). Washout caused
it to return to 36.5±25.1U/L, but it decreased again to 24.2±10.1U/L with the
resumption of treatment (F=7.931, p<0.001). Plasma tissue plasminogen ac-
tivator/plasminogen activator inhibitor-1 complex was decreased by treatment
from 21.7±8.6ng/ml to 19.0±6.6ng/ml (F=8,784, p<0.001). Washout caused
it return to 21.9±7.4ng/ml, but it decreased again to 14.3±4.3ng/ml with the
resumption of treatment (F=12.341, p<0.001).

Conclusion: Decreases in serum gamma-GT activity and plasma T-PA/PAI-
1 complex were closely related with antioxidant action of troglitazone.

We-P11:126 LEPTIN, HYPERTENSION AND OBESITAS

S. Trajkovska1, B. Sidovska-Ivanovska 2, S. Shubevska2, M. Krstevska1,
G. Bosilkova1 . 1Dept of Medical and Expiremental Biochemistry, Skopje,
Makedonija; 2Clinic of Coronary Diseases, Skopje, Makedonija

Fat-derived hormone leptin has been proposed to regulate adiposity through
stimulation of satiety and increased energy expenditure. Leptin at physiologi-
cal levels may serve as a regulator of the cardiovascular function, whereas high
leptin levels may act as a pathophysiological trigger and marker for cardio-
vascular diseases. Objective of our study was to evaluate the concentration of
leptin, body mass index (BMI), blood pressure, triglycerides and cholesterol in
female healthy subjects (n=34), obese patients without hypertension (n=11),
obese patients with hypertension (n=10) and patients under antihypertension
therapy (48). The subjects understudy ranged from 40 to 60 years old, the
age being considered as the most at risk group for coronary heart diseases.
For the determination of leptin the immunoenzyme method has been used;
the other measurements and blood parameters were performed with routine
methods. In all groups the patients showed statistically significantly increased
values for BMI 35.11±7.11kg/m2 and triglycerides 1.65±0.53 mmol/L, but
for leptin only in the obese groups patients, with and without hypertension,
20.75±9.36ng/ml and 31.66±22.19ng/ml, respectivly. Leptin values for pa-
tients submited antihypertensive therapy 11.3±7.33 ng/ml were in a range to
the healthy subjects 11.07±9.73 ng/ml. The cholesterol levels in the patient
groups were close to the highest value of the reference range. A positive
correlation we found between the leptin level and the blood pressure, and also
with BMI. Therefore, in addition to other factors, such as high BMI and serum
lipids, hyperleptinemy may be considered as one of the possible risk factors
for coronary heart diseases.
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We-P11:127 OBESITY AND ITS ASSOCIATION WITH OTHER
CARDIOVASCULAR RISK FACTORS IN WOMEN IN
CENTRAL IRAN - WOMEN’S HEALTHY HEART
PROJECT

M. Sadeghi1, H. Roohafza2. 1CVD in Women Department, Isfahan
Cardiovascular Research Center, Isfahan, Iran; 2Mental Health Department,
Isfahan Cardiovascular Research Center, Isfahan, Iran

Objective: This study was conducted to evaluate the prevalence of obesity
and its association with other CVD risk factors in Iranian women.

Methods: This cross-sectional study was conducted in 2001 as part of
Isfahan Healthy Heart Program in three Central Iranian cities of Isfahan,
Najaf-Abad and Arak. Being over 19 years of age and Iranian nationality
were the criteria for inclusion in the study. A questionnaire on demographics
characteristics, drug consumption, smoking status, and physical activity were
filled out for every subject. Height, weight and blood pressure of all subjects
were measured and fasting blood samples were taken to measure blood glucose
and lipids. The data were analyzed with T-test, Chi-square and multiple linear
regression.

Results: Of 6391 women aged 38.8±14.5 years participating in the study,
79% lived in the urban areas and 21% in the rural areas. The prevalence of a
higher BMI was greater in urban areas in all ages. Hypertension, diabetes, total
cholesterol-triglyceride and LDL-C disorders and inadequate physical activity
were more prevalent in obese women than normal ones, but no significant
difference was seen in HDL-C disorder and smoking between the two groups
(P<0.05).

There was a significant positive relationship between BMI and age, blood
glucose and urban residence, and a negative relationship was observed between
BMI and inadequate physical activity (P<0.05).

Discussion: The high prevalence of obesity and the major risk factors of
cardiovascular diseases in urban areas is testament to unhealthy lifestyle and
insufficient physical activity of women in areas studied.

We-P11:128 POLYCYSTIC OVARY SYNDROME ACCOMPANIED
BY HYPERTENSION AND OBESITY: A
PREMATURE ASSOCIATION?

S. Popova. Medical Academy of Postgraduate Education, Kharkov, Ukraine

Objective: Polycystic ovary syndrome (PCOS) is a variant of metabolic syn-
drome (MS). At the same time, according to several studies and our opinion,
this syndrome can be diagnosed after the exclusion of endocrinopathies that
cause irregular menstrual cycles and androgen excess. Abovementioned are
accompanied by PCOS, at the present study are designated as PCO-like-
syndrome (PCOLS). The aim of the study: comparative analysis of PCOS and
PCOLS in context of MS, components of which are hypertension (H), obesity
(O), and its abdominal type (AO).

Design and Methods: The study included 57 females with PCOS and 292
with PCOLS. O was diagnosed in body mass index (BMI) > 30 kg/m2, and
waist-to-hip ratio was calculated. The levels of serum cortisol (C), testosterone
(T), and prolactin (P) have been studied by radioimmunological method in
patients with PCOLS.

Results: In the patients with PCOLS significantly higher observed H
(28.1±3%), O (50.7±3%), and combination of H and O (20.9±2%) as
compared with PCOS (14.0±5%, 21.0±5%, 3.5±2%, p<0.001, respectively).
AO was not detected in the patients with PCOS, in patients with PCOLS - in
34.4±6% cases (p=0.001). A positive correlation between AO and elevated
K levels (r=0.37), and T levels (r=0.18) was found. There was no correlation
between AO and hyperprolactinemia (r=0.07).

Conclusion: The results of our study suggest that H and O are more typical
to the patients with PCOLS. These components of the MS can be caused by
endocrinopathy that result in development of PCOS. Hypercortisolemia and
hypertestosteronemia can play a major role in formation of abdominal type of
the obesity.

We-P11:129 HYPERTENSION AND OBESITY AT PATIENTS
WITH POLYCYSTIC OVARY SYNDROME:
CLINICAL AND HORMONAL CORRELATION

S. Popova. Medical Academy of Postgraduate Education, Kharkov, Ukraine

Objective: Polycystic ovary syndrome (PCOS) is combined different en-
docrinopathies relevant to the pathogenesis as a variant of metabolic syndrome.
The aim of the study - evaluation of the relationships between hypertension
(H), obesity (O), and hormonal disorders at patients with PCOS.

Design and Methods: The levels of serum cortisol (C), prolactin (P), and
testosterone (T) have been studied at 349 patients with PCOS by radioim-
munological assay. The correlation coefficients (r) between H, O and C, P, T
levels were calculated. All patients were divided into three groups: 1st group
(n=110) - pts with H and O, 2nd group (n=77) - pts with H and without O, 3rd
group (n=162) - pts without H and O.

Results: High positive correlation between H and O (r=0.75), between H
and hypercortisolemia (r=0.63) was found. There was no correlation between
H and elevated T levels (r=0.08). Negative correlation between H and hyper-
prolactinemia (r=-0.34) was found at patients. O correlated with increased K
levels (r=0.88) and T levels (r=0.31) positively, and with P levels (r=-0.29)
- negatively. At the 1st group elevated C rate was higher as compared with
2nd group. These groups had no difference between elevated rate of T and P.
Hypercortisolemia and normal prolactin level were characteristic of 1st group
as compared with 3rd one. 1st group and 3rd group had no difference between
elevated T levels.

Conclusion: Obtained data suggest that hypercortisolemia can play lead-
ing role in the development of hypertension and obesity as components of
metabolic syndrome at patients with polycystic ovary syndrome.

We-P11:130 EVOLUTION AND IMPROVEMENT OF RISK
FACTORS ASSOCIATED WITH MORBID OBESITY
IN BARIATRIC SURGERY

R. Llamas1, M. Cubells1, R. Catalán2 , J.M. Fort2, R. Galard2, A. Lecube2,
J.A. Baena2, J. Peinado-Onsurbe 1. 1University of Barcelona, Barcelona,
Spain; 2Hospital Univ. Valle Hebron, Barcelona, Spain

Increased visceral fat may induce metabolic alterations and thus add to the
risk of cardiovascular disease.

Aim: to study the various comorbidities (hypertension, glucose intolerance,
Type II diabetes and dislipemia) associated with morbid obesity.

Methods: 35 patients with BMI>40 were submitted to bariatric surgery to
reduce body weight. Various hormonal and lipid parameters were monitored
in plasma in each patient from one month before surgery (base level) until one
year thereafter. Blood was extracted one month before surgery and one, three,
six, nine and twelve months thereafter.

Results: One month after surgery the patients had lost an average of 11%
of body weight, and the loss after six months was around 25%. Insulin and
glucose concentrations fell significantly one month after the operation and
remained stable for a year. Insulin resistance, as calculated by Homeostasis
Model Assessment (HOMA), fell by 80%. One month after the operation there
was also a significant improvement in hypertension and in the lipid profile:
total and LDL cholesterol fell 25% and 29% respectively. C-HDL increased
29% after one month, while plasma TAG fell by 15% in six months, and
continued falling to a 36% reduction after one year.

Conclusions: bariatric surgery is shown to be one of the most effective
ways to reduce or eliminate risk factors for cardiovascular disease. Surgery
leads to a reduction in body weight and an improvement in the quality of life,
since hypertension, insulin resistance and lipidemia, which entail an added
risk for cardiovascular disease, are also reduced.

We-P11:131 THE WEIGHT OF BODY WEIGHT IN CAROTID
ATHEROSCLEROSIS

C. Irace1, C. Cortese2, C. Carallo1 , A. Gnasso1. 1Dept. of Clinical and
Experimental Medicine, Magna Graecia University, Catanzaro, Italy; 2Dept.
of Internal Medicine, University of Tor Vergata, Rome, Italy

Objective: Overweight and obesity are widely accepted as coronary heart
disease (CHD) risk factors. Some recent reports show that the impact of these
factors on mortality may have decreased over time, and may be limited to
higher levels of obesity. In the present work we have evaluated the contribu-
tion of overweight and obesity to carotid atherosclerosis, in subjects with or
without metabolic syndrome (MetS).

Methods: We have analysed 840 women and 1002 men participants in a re-
gional Cardiovascular Disease Prevention Campaign. Blood glucose and lipids
were analysed by standard methods. Carotid atherosclerosis was evaluated by
echo-Doppler.

Results: Blood pressure, waist circumference, triglycerides, and glucose
were significantly higher, and HDL lower, in overweight and obese subjects,
compared with normal weight. MetS was more frequent among obese and
overweight than normal weight subjects (51.7% vs. 21.5% vs. 9.8%, respec-
tively). The prevalence of carotid atherosclerosis was 45.29% in subjects with
MetS, significantly higher than in subjects without MetS (33.04%, p<0.0001),
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but it was similar across the three weight categories. Furthermore, in multiple
regression analyses body mass index was not significantly associated with
carotid atherosclerosis.

Conclusions: The present findings suggest that increasing body weight
favours the clustering of CHD risk factors. However, overweight and obesity
do not independently associate with carotid atherosclerosis.

We-P11:132 ADIPONECTIN IN OBESE TYPE 2 DIABETICS AND
GLUCOSE-INTOLERANT PATIENTS

M.T. Gonzalez-Alegre 1, A. Pozo2, E. Ulzurrun1, M.J. Ariza1, A. Hornos1,
J. Rioja1, P. Gonzalez-Santos1 . 1Medical Research Center. Department of
Medicine. University of Malaga, Malaga, Spain; 2Centro de Salud
Palma-Palmilla, Malaga, Spain

The aim of this study has been to evaluate differences of adiponectin levels
among different types of obese patients, and to establish the correlations
that adiponectin shows with biochemical markers related to lipid and glucose
metabolism.

A cross sectional study was developed considering three experimental
groups of obese patients: obese(n= 72) glucose-intolerant(n= 16) and type 2
diabetics(n= 81). Fasting lipoprotein and apolipoprotein levels were measured
as well as glucose and insulin to obtain the HOMA-IR index.

Results: HOMA-IR index was two fold lower in control group but not
different between diabetics and glucose intolerant obese patients (p=0.000).
Adiponectin levels were significantly lower en obese diabetics (p=0.029), but
not different between control patients and glucose intolerant obese. Corre-
lation analysis showed that, adiponectin did not show any correlation with
the studied markers excepting APO-C3 levels (r=0.398; p=0.003). In case
of glucose intolerant obese patients, adiponectin showed a strong correlation
with LDL-C levels (r=0.587; p=0.045). Finally, adiponectin showed, in obese
type 2 diabetic patients, correlations with HOMA-IR(r=-0.314;p=0.009),
Insulin(r=-0.280;p=0.020), TG(r=-0.360;p=0.002), HDL-C(r=0.303;p=0.010)
and sdLDL-C(r=-0.432;p=0.000).

Conclusions: High insulin resistance is a common factor in glucose in-
tolerant and diabetic obese patients but adiponectin was lower only in obese
diabetic patients and showed significant correlations with the markers of the
diabetic dislipidemia. Adiponectin also showed an unexpected correlation
with LDL-C in glucose-intolerant obese individuals.

We-P11:133 PREVALENCE OF LEFT VENTRICULAR
HYPERTROPHY IN ELDERLY MEN WITH
HYPERTENSION AND OBESITY IN TALLINN,
ESTONIA (2002-2003)

J. Abina, M. Saava, P. Laane, M. Kalev. Estonian Institute of Cardiology,
Tallinn, Estonia

Objective: A random sample of men of Tallinn aged 65-74 (n=168) was in-
vestigated to determine the prevalence of left ventricular hypertrophy (LVH),
to study the features of its geometry in relation to blood pressure (BP) and
obesity.

Methods: The screening procedure included SBP and DBP, height and
weight measurements, BMI and waist-to-hip ratio (WH) calculations. LVH
was defined as left ventricular mass index >150 g/m2. LVH was classified
into the four types: concentric hypertrophy (CH), eccentric hypertrophy (EH),
concentric remodeling (CR), normal geometry (NG).

Results: The prevalence of arterial hypertension (AH) and obesity in men
was 71.3 and 24,6%. LVH was found in 47.6%. CH, EH and CR were defined
in 19.6, 25.6 and 2.4%, accordingly. CH and EH were frequent higher in men
with BP>140/90 than in normotensives - 26.1 and 30.4% vs 5.6 and 11.1%,
accordingly (p<0.05). No differences in CH frequency were found in men
with obesity and without. EH was significantly frequent in men with BMI>30
(48.9%).

Mean values of SBP and DBP were significantly higher in men with CH,
but values of weight, BMI, waist and hip circumferences (WaHC), WH were
the smallest in them.

Men with CR had the highest mean values of weight, BMI, WaHC, WH.
These values were not significantly different in men with EH and CR.

Correlation analysis between LVM and above-mentioned parameters has
found significant associations for SBP, DBP, weight, BMI, WaHC, WH.

Conclusion: The study showed the high prevalence of LVH in elderly men.
The most widespread LVH type in men with AH and obesity was EH. The
frequency of CH was not related to BMI.

We-P11:134 EFFECTS OF OBESITY AND DIET-INDUCED
WEIGHT LOSS ON VASCULAR AND CARDIAC
FUNCTION: INSIGHTS FROM IMAGING

C. Piantadosi 1, M. Worthley1, A. McAinch1, E. Nalivaiko2 , S.G. Worthley1,
G.A. Wittert1 . 1Department of Medicne, University of Adelaide, Adelaide,
South Australia; 2Department of Human Physiology, Flinders University,
Adelaide, South Australia

Although obesity has been related to abnormalities of cardiac ventricular
and also vascular structure and function, the extent of reversibility of these
abnormalities with weight loss remains uncertain. The aim of this study
was to determine the effects of diet-induced weight loss on cardiac and
vascular function in obese males. Fourteenobese men age 42.1±11.8 yrs
(mean ±SEM), range 18-65yrs; BMI 38.65±4.7 kg/m2 (mean ±SEM), range
30-45 kg/m2; and waist circumference 127.1± 12.9cm (mean ±SEM), range
104-152cm were evaluated. The men had no prior diagnosis of disease, were
all non-smokers were not using any prescription medication. At screening 4
men had elevated BP ≥ 140/90.

Weight loss was induced using a low calorie diet (∼800 kcal/day) over 8
weeks.

Ventricular structure and function and flow-mediated dilation (FMD) of
the brachial artery were assessed by MRI. All men completed the study and
lost weight (12 ± 4.6 kg, mean ±SEM range 5.1-21.8kg) and had a decrease
in waist circumference (10.4 ± 4.5 cm, mean ±SEM, range 5.0 - 20.5 cm).
Ejection fraction (EF) increased in all of the men, from a mean (± SEM) of
50.9 ± 7.6% at baseline to 58.6 ± 6.4% following weight loss (p < 0.05).
Brachial artery FMD increased from 3.1 ± 1.6% (mean ±SEM) at baseline to
10.1 ± 3.4% (mean ±SEM) after weight loss (p = 0.06).

This data suggests that weight loss in obese males can improve left
ventricular systolic function with trends towards improvement in endothelial
function.

We-P11:135 5-LIPOXYGENASE: PLEIOTROPIC EFFECTS ON
ATHEROSCLEROSIS, OBESITY AND INSULIN
RESISTANCE

M. Mehrabian 1, J. Stockton2, M. Suh1, H. Allayee5, L.W. Castellani1 ,
Z. Zhou1, A.J. Lusis1,2,3,4. 1Departments of Medicine at UCLA, Los Angeles,
USA; 2Microbiology, Immunology and Molecular Genetics at UCLA, Los
Angeles, USA; 3Human Genetics at UCLA, Los Angeles, USA; 4Molecular
Biology Institute, David Geffen School of Medicine at UCLA, Los Angeles,
USA; 5Department of Preventive Medicine and Institute for Genetic
Medicine, Keck School of Medicine, University of Southern California, Los
Angeles, USA

5-lipoxygenase (5LO) is the key enzyme for the conversion of arachidonic
acid to leukotrienes (LT), considered to be strong inflammatory mediators.
The 5LO pathway has been linked to a number of degenerative disorders, such
as allergy, cancer, and renal disease.

Genetic evidence has shown that the 5LO pathway, contributes to
atherosclerosis (ath), aortic aneurysms (AA), and coronary heart disease
(CVD) in mice and humans. Mice deficient for 5LO or LT receptors were
shown to be less susceptible to ath and AA. Three major human studies have
established that genetically variant 5LO pathway genes were associated with
IMT, MI and stroke.

Related conditions of obesity, dyslipidemia, and insulin resistance are risk
factors for ath and CVD and essential components of metabolic syndrome. We
have explored the possibility that 5LO deficiency may also affect these risk
factors using a 5LO-/- mouse model.

5LO-/- mice have higher VLDL/LDL levels, exhibit significantly increased
adiposity, disproportionately increased leptin levels (∼3-fold), and decreased
clearance of glucose, a consequence of impaired insulin secretion. Through
genetic and phenotypic analysis, we have found that a number of metabolic
processes considered to be atherosclerotic risk factors are regulated, in part
by 5LO. Moreover, several of these phenotypes were modified due to dietary
intervention.

Our results are significant in understanding the chronic inflammation
associated with obesity, diabetes and cardiovascular disease. In addition to
revealing new functions for the enzyme, our results are of significance for
widely used therapies involving inhibitors of the leukotriene pathway.
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We-P11:136 METABOLIC SYNDROME (MS) IN EARLY PHASE
OF ESSENTIAL HYPERTENSION (EH)

B. Jelakovic, M. Laganovic, I. Pecin, G. Borso, D. Kuzmanic, T. Zeljkovic
Vrkic, Z. Dika. University Hospital Center Zagreb, Zagreb, Croatia

Introduction: MS significantly increases cardiovascular (CV) risk in patients
with EH. The aim of this study was to determine prevalence of MS components
in 104 (44 women (w) and 40 men (m)) patients with early phase of EH.

Patients and Methods: There were no differences in age between m and
w (36.2±9.5vs.38.3±9.0;p=0.73). 22.7% w and 41.6% m (p<0.05) were
smokers. Patients were not taking drugs. Blood pressure (BP) was measured
following ESH/ESC guideliness.

Results: M had higher BMI (28.3±3.5vs.26.5±4.8;p=0.03) and waist/hip
ratio (w/h) (98.68±11.4vs.83.23±8.25;p=0.001). There were no differences in
BP values between m and w (p>0.05), but m had higher values of serum cre-
atinine (p=0.001), uric acid (UA) (p=0.001), triglycerides (T)(p=0.01), fasting
blood glucose (G)(p=0.003) and homocystine (H)(p=0.03) and 24h natriuresis
(N)(p=0.009). In m, w/h ratio was significantly correlated with UA(p=0.021),
T(p=0.013), G(p=0.009), fibrinogen(p=0.001) and H(p=0.026), while in w it
was observed only for G(p=0.001). There were 67.3% adipose and 25.9%
obese patients. Increased waist circumferention had 46.2% patients, T 38.7%,
G 21.2% and total serum cholesterol 56.6%. Microalbuminuria > 30 mg/dU
was found in 17.8% patients, and N > 200 mmol/l in 54.4% patients.

Conclusion: Elements of MS are frequently present in early phase of EH.
Smoking and obesity additionally increases CV risk, particularly in m. Waist
circumferention is good predictor of MS and therefore it must be part of every
clinical exam.

We-P11:137 RELATIONSHIPS BETWEEN INSULIN
RESISTANCE, OBESITY AND DYSLIPIDEMIA
WITH AMBULATORY BLOOD PRESSURE
MONITORING IN AN URBAN ARGENTINE
POPULATION

C.A. Feldstein 1, M. Akopian1, A. Renauld1, D. Garrido2. 1Hypertension
Program, Hosptal de Clinicas Buenos Aires School of Medicine, Buenos
Aires, Argentina; 2Buenos Aires University Biochemistry School, Buenos
Aires, Argentina

Objective: The aims of the study were to determine the relationships be-
tween insulin resistance, anthropometric parameters and dyslipidemia with
ambulatory blood pressure monitoring (ABPM) measurements in essential
hypertensives and to evaluate predictors for hypertension risks in a Buenos
Aires urban population.

Methods: Data from 131 essential hypertensives and 31 normotensive
subjects with normal oral glucose tolerance test (OGTT) were analyzed.

Results: In lean hypertensives aged <65 years the area under the curve of
insulinemia (AUC insulin) was higher than in age- sex- and weight matched
normotensives (P<0.05). Hypertensives with larger waist circumference (WC)
had higher AUC insulin (P<0.05) than those with normal WC. In hypertensive
men plasma fasting insulin levels (IRI) and HOMA’s index were corre-
lated with day-time diastolic blood pressure (DBP) and 24-mean DBP (both
P<0.05). No differences in insulin resistance indexes were found between
dippers and nondippers. The odds ratios (ORs) showed age, gender and WC
were associated with higher risks of hypertension. Male subjects had 8 times
more chances of nocturnal hypertension than females. Those aged more than
60 years had 39 more chances than youngers while those with a triglyceride
-HDL cholesterol ratio equal or higher 1.8 SI units had 12 OR for nocturnal
hypertension.

Conclusions: In our population insulin resistance appears to be related
to diastolic hypertension in men but not to circadian BP profile alterations.
Enlarged WC is a predictor of hypertension and, age, gender and high
triglyceride-HDL ratio are predictors of nocturnal hypertension.

We-P11:138 THE IDF DEFINITION OF METABOLIC
SYNDROME IS A BETTER PREDICTOR OF CHD
RISK THAN THE NCEP CRITERIA IN BRAZILIAN
PATIENTS WITH DIFFERENT COMPONENTS OF
THE SYNDROME

M.C. Batista, A. Hirota, R.L. Borges, O. Kohlmann, M.T. Zanella,
A.B. Ribeiro. Universidade Federal de São Paulo/Fundação Oswaldo Ramos,
São Paulo, Brazil

Objective: Compare the National Cholesterol Education Program (NCEP-

ATPIII) and the International Diabetes Federation (IDF) definitions for
Metabolic Syndrome (SM) with regard to their estimation of cardiovascular
disease.

Methods: We assigned 283 patients (191- women) with components of
MS (1 to 5) and categorized them by the presence or not of IDF and NCEP
criteria for MS. CHD risk assessment was based on 10-year Framingham
Scoring and the patients were dichotomized on those with a high CHD risk
(10-year risk > 20%) or low to intermediate CHD risk (10-year risk < 20%).
Fisher’s exact test and chi-square test were used to estimate the age adjusted
odds ratio for CHD occurrence. Analyses using univariated and multivariated
logistic regression was performed to identify predictors of CHD.

Results: The prevalence of MS according IDF definition (72,6% - 214
patients) was 31% higher, on average, than NCEP criteria (52,3% - 148
patients), as follows.

IDF-MS NCEP-MS
Mean/Std. Deviation Mean/Std. Deviation

Yes (n = 214) No (n = 69) Yes (n = 148) No (n = 135)

Age 55±9 54±10 55±10 55± 10
Waist ** 98±10 82±8 **102±9 85±8
SBP 137±19 133±21 138±19 134±21
HDL-C **57±13 66±23 **57±13 62±19
LDL-C *130±35 118±37 **135±35 119±36
Triglycerides *152±90 127±89 154±95 137±84
Glycemia 99±40 90±31 *102±44 91±29
CRP **0.9±0.8 0.2±0.3 *0.9±2 0.4±0.6

**p < 0,005 vs no SM, *p < 0,05, vs no SM.

Patients diagnosed as having MS according NCEP criteria had a significant
increased CHD risk (OR 1,93 and CI 1,15-3,2) as well as those having the
syndrome diagnosed by IDF classification (OR 3,7 and CI 1,7-7,6).

Conclusions: Although National Cholesterol Education Program criteria
for metabolic syndrome determined a higher 10-year CHD risk, the Inter-
national Diabetes Federation definition had a stronger prediction of CHD
according Framingham Scoring in patients with different components of MS.

We-P11:139 USEFULNESS OF REPEATED OFFICE BLOOD
PRESSURE TO DEFINE BP LEVELS OF THE
METABOLIC SYNDROME

G. Crippa, A. Cassi, C. Venturi, P. Cavallotti. Hypertension Unit, G.Da
Saliceto Hospital, Piacenza, Italy

It has been shown that a series of repeated office BP (ROBP) measurements,
performed in the doctor’s office by using an automated oscillometric device
highly correlate with ambulatory BP (ABP) daytime values in white-coat and
treated hypertensives.

Objective of this study was to to investigate how ABP and ROBP correlate
with the OBP cut-off values (135/85 mmHg) for the diagnosis of metabolic
syndrome, according to NCPE-ATP III criteria.

We considered 121 untreated subjects (71 males, median age of 43 years)
with systolic OBP < or = 135 and diastolic OBP < or = 85 mmHg (average
of at least 2 readings on each of at least 2 visits). All individuals underwent
24-h ABP monitoring preceded by ROBP (10 consecutive BP readings, taken
at 2.5 minute intervals). The average of OBP readings, the average of the last
6 ROBP readings and the average of daytime ABP readings were contrasted.

In a population of normotensive individuals with OBP below the cut-off
values for the metabolic syndrome (135/85 mmHg) mean OBP resulted
122.7/75.6 ± 9.7/8.3 mmHg with a range of 102-135 for systolic and 56-85
mmHg for diastolic BP. As expected, corresponding values for both automated
measurements resulted significantly lower than those of OBP (ROBP: average
116.5/70.9 ± 6.3/6.2 range 99-130/59-82 mmHg; daytime ABP: average
115.5/69.8 ± 9.2/8.5; range 98-131/54-81 mmHg). Mean ROBP values highly
correlated with mean daytime ABP values (Pearson test p<0.001). It may be
concluded that, for the diagnosis of metabolic syndrome, the cut-off values of
135/85 mmHg for OBP, correspond to 130/82 mmHg for ROBP and to 131/81
mmHg for daytime ABP.
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We-P11:140 EFFECTS OF ANTIOXIDANTS, ZINC AND
VITAMIN C, ON BLOOD PRESSURE IN RATS

H. Hashimoto1, E. Amano1, M. Atake1, Y. Nakai1, N. Takechi1,
M. Takenaka2 , N. Kurihara1. 1Hygiene and Preventive Medicine, Faculty of
Life Science, Kobe Women’s University Graduate School, Kobe, Japan;
2Molecular Medicine, Faculty of Life Science, Kobe Women’s University
Graduate School, Kobe, Japan

Objective: Antioxidants have many benefit effects including suppressing
atherosclerosis. However, studies examining the effects of antioxidants on
blood pressure have been limited. In this study, we observed the effects of
acute injection of antioxidants, zinc and vitamin C, on blood pressure in
anaesthetized rats.

Methods: Male normotensive Wister rats (180-200 gBW) were anaes-
thetized with thiobutabarbital and the left femoral blood vessels were cannu-
lated for measuring mean arterial pressure (MAP) and solute infusion. Rats
received zinc sulfate and/or ascorbic acid with intravenous infusion for 10
min (0.08-1.6 mg/kg/min, both) or bolus injection (0.05-5 mg/kg). During
infusion, MAP was measured for 5 min after 5 min stabilization.

Results: Intravenous infusion of zinc sulfate decreased MAP dose-
dependently (-1.4 - -21.3 mmHg for 0.08-1.6 mg/kg/min). Bolus injections
of zinc sulfate decreased MAP briefly. The maximum decrements of MAP
and the periods during MAP was decreased were independent of the dose of
injection. Neither intravenous infusion nor bolus injections of ascorbic acid
changed MAP significantly. Additional ascorbic acid did not change MAP
when rats received intravenous infusion of zinc sulfate.

Conclusions: Intravenous infusion of zinc sulfate decreased blood pressure
in anaesthetized rats, while ascorbic acid did not change blood pressure in
rats. The difference between these effects may be a clue to the mechanism of
the effects of antioxidants on blood pressure and systemic hemodynamics in
the future studies.
Funding: This study was supported by a grant of The Special-Aid of
Yukiyoshi-Gakuen in 2005.

We-P11:141 CORRELATION BETWEEN BIOCHEMICAL AND
BIOPHYSICAL MARKERS OF ENDOTHELIAL
DYSFUNCTION IN CHILDREN WITH OBESITY

M. Urban, B. Glowinska, J. Tolwinska, M. Kowalewski. Medical University,
Bialystok, Poland

Objective: Endothelial damage is one of the earliest stages in complicated
atherosclerosis process. The aim of the study was to evaluate levels of selected
adhesion molecules (sICAM-1, sVCAM-1, sE-selectin, sP-selectin), endothe-
lial function with use of brachial artery dilatation study (FMD flow mediated
dialatation, NTGMD nitroglicerin mediated dilatation) and IMT in carotid
arteries in children and adolescents with obesity, as well as correlation analysis
between biochemical and biophysical markers of endothelial dysfunction.

Methods: We studied 52 children (mean age 14,2 yrs) with simple obesity
and 27 healthy children age and gender matched. Adhesion molecules levels
were estimated with use of ELISA (R&D Systems). Endothelial function
was evaluated by study of brachial arteries dilation FMD, NTGMD, with
ultrasonographic evaluation (Hewlett Packard Sonos 4500) by Celermajer
method, and IMT by Pignoli method.

Results: In the study group we found elevated levels of sICAM-1: 326
vs 257 ng/mL in the control group (P<0,05), sVCAM-1: 456 vs 396,8
ng/mL (P<0,05) and sE-selectin: 87 vs 66,5 ng/mL (P<0,05). We found
significantly impaired FMD in brachial arteries in the study group: 8,2% vs
12,5% (P<0,05); as well as greater IMT value: 0,53 vs 0,42 mm (P<0,05).
Correlation analysis revealed significant correlation between sICAM-1 and
IMT (r=0,43, P=0,002).

Conclusions: Biochemical (adhesion molecules) and biophycical (IMT,
FMD) findings support hypothesis of endothelial dysfunction in obese patients.

We-P11:142 EFFECTS OF VERY LOW CALORIE DIET (VLCD)
ON SERUM LEPTIN, INSULIN RESISTANCE AND
CARDIOVASCULAR RISK FACTORS IN PATIENTS
WITH METABOLIC SYNDROME

E. Stokic1, D. Tomic1, B. Srdic2, T. Ivkovic-Lazar1 . 1Department of
Endocrinology, Medical Faculty, Novi Sad, Serbia - Montenegro;
2Department of Anatomy, Medical Faculty, Novi Sad, Serbia - Montenegro

There are increasing data that leptin increases with obesity and may be an
important modulator of CHD risk in obesity and metabolic syndrome (MS).

Modest weight loss is associated with significant metabolic benefits, reduction
in leptin levels and cardiovascular risk. The aim of the study was to examine
the effects of VLCD on risk factors, insulin resistance and leptin levels.
Treatment with VLCD (energy intake 300 kcal/day, 4 weeks), was carried
out in 40 patients with MS (aged 38.2 ±11.1y, BMI 41.8 ±6.6 kg/m2), in
whom, apart from anthropometric measures, body composition was evaluated
by bioelectric impedance. Lipids, glucose, insulin, HOMA-IR and leptin were
determined before and after the treatment.

Results: There were significant reduction in body weight (115.1±19.7 vs
104.6 ± 18.2 kg, p< 0.05), fat mass (64.2 ±17.4 vs 54.3 ±16.3 kg, p<0.001)
and waist (p <0.01).Significant improvements of lipids were observed for
total and LDL-cholesterol and triglycerides.Glucose, insulin and HOMA-IR
(4.1±3.5 vs 2.5 ±1.8, p <0.05) decreased significantly. Leptin levels de-
creased markedly (24.9 ±15.1 vs 8.4± 6.2 ng/ml p<0.001): 66.3% reduction
was 4 times greater than the relative reduction in fat mass. Leptin level as
expressed per kilogram of body fat was significantly lower after weight loss
than before (p<0.01).

Conclusion: These results suggest that VLCD decreases significantly
weight, fat mass and improves risk factors. We observed a greater than
expected reduction in leptin concentration; it is possible that reduced leptin
levels represent a normalization of leptin resistance in obese patients.

We-P11:143 CARDIOVASCULAR RISK FACTORS AND OBESITY

L. Sokolova Djokic1, S. Martinovic2 , D. Zivic3, M. Bosnjak2. 1Insitute of
Public Health, Sombor, Serbia - Montenegro; 2City Hospital, Sombor, Serbia
- Montenegro; 3Private Clinic, Novi Sad, Serbia - Montenegro

Nutrition is implicitly related to cardiovascular diseases. Vojvodina, the plain
on the North of our country SCG, there is a special cult regarding food
and cooking.The objective of this work is to explore the connection between
cardiovascular pathology of population in one part of Vojvodina and their
nutrition habits.

We used method of survey consisted 51 question.
Survey is converged on a sample of 34 patients during a 2 month period.

Patients were stationed in Coronary unit with diagnosis Infarcuts myocardii
acuta. 25 times more men then women were hospitalized.

The mostly like to eat park, poultry and sweets. To sum up out 34 patients
hospitalized with acute heart attack 26,5% values their nutrition as healthy.
5o% eats high fat and spicy food, more than 50% eat fish once a week, 41%
used vegetable fat, 44% cooks their food, 50% eat vegetable daily, almost 50%
fruit, also 38% uses more salt than average.32% consumes sweet daily.26%
has hiperholesterol trigliceridemia, so their BMI is 50% were than advisable.
The fact that most of the heart attacks 11 of them were with patients from
60-69 years old, is showing that. Bad habits regarding nutrition were a great
part responsible for such cardiovascular diseases, but there were 11 patients
from ages of 30-49 years. Patient with obesity were in great post of younger
generations from ages 25-30 years.

It is necessary to educate the population regarding bad influences of over
eating, eating food that is unhealthy, doesn’t contain all the nutritionist,
unhygienic food, as well as the risk of particular types of food, themselves.
Funding: Coronary unit, City Hospital

We-P11:144 BENIGN OBESITY AND MALIGNANT OBESITY

M. Morihira1, M. Chou1, K. Haraguchi1 , A. Satoh1, H. Yoshie1,
R. Kataoka1 , H. Kondoh1, K. Kikuchi2. 1Megumino Hospital, Eniwa, Japan;
2Asahikawa Medical College, Asahikawa, Japan

Objectives: Obesity has been known as the leading cause of cardiovascular
disease (CVD) in developed countries. However, we sometimes encounter
obesity without CVD. So we will reveal here what kinds of obese populations
will be progressed to CVD.

Methods and Results: We studied 408 consecutive obese patients who had
several risk factors and received medical treatments in two groups including
obesity (BMI as 25 > kg/m2) with CVD (n=115) and obesity without CVD
(n=293). Forearm endothlial dysfunction was expressed as the ratio (R) from
baseline to post reactive hyperemia blood flow using venous occlusion strain
gauge plethysmography. Aortic stiffness was measured by brachial-ankle pulse
wave velocity (baPWV)and aortic calcification index (ACI) using abdominal
plain computed tomography. There were no significant differences of all
risk factors (blood pressure, fasting glucose, HbA1c, HOMA-R, cholesterol,
triglyceride, uric acid, BMI, visceral fat volume) between CVD and non-
CVD groups. The levels of R were significantly diminished (p < 0. 01) and
ACI were significantly increased (p < 0.001) in CVD compared to non -
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CVD group. However, the levels of baPWV were not significantly different in
each group, which were influenced by the blood pressure levels at the time of
measurements.

Conclusions: If we call obesity with CVD malignant, obesity without
CVD will be named benign. When it comes to predict CVD in patients with
obesity, the discrimination will be enabled only after examining their vascular
alterations.

We-P11:145 ASSOCIATION OF T54 ALLELE OF THE FABP2
GENE TO CARDIOVASCULAR RISK FACTOR IN
OBESE MEXICAN PATIENTS

E. Martinez-Lopez, A. Hernandez-Nazara, B. Ruiz-Madrigal,
M. Gonzalez-Hita, A. Panduro. Univ. de Guadalajra, Guadalajara, Mexico

The aim of this study was to determined the presence of the T54 allele of
FABP2 gene in obese Mexican patient with a cardiovascular risk factor.

Methods: 82 mexican obese subjects were studied; lipid profile, glu-
cose, insuline, cardiovascular risk factors were measured. The FABP2 gene
polymorphism was realized by PCR-RFLPs.

Results: The genotype frecuency in mexican obese subjects was 39%
A54A, 54.8% A54T and 6% T54T; the allelic frecuency was 74.4% A54
and 25.6% T54. The T54 frecuency in mexican obese subjects was not
different with respect to healthy subjects. The T54 allele carriers obese sub-
jects showed a statistic significant increase BMI (34±7.09 vs 31±4.8 kg/m2),
waist circumference (101.1±15.5 vs 96.5±15.9cm), cholesterol (176.06±39.1
vs 163.4±38.8 mg/dL), LDL (120.8±24 vs 110.8±25.7 mg/dL), VLDL
(28.8±12 vs 25.1±15.9 mg/dL) compared to A54 allele carriers (p<0.05).

Conclusions: In Mexico the insuline resistance syndrome is the first cause
of mortality; in this study the T54 allele was associated to cardiovascular risk
factors in mexican obese subjects; suggesting a specific genetic factors that
contribute importantly to the deveploment the cardiovascular disease.

We-P11:146 FAVORABLE IMPACT OF GROWTH HORMONE
(GH) ON ATHEROGENIC RISKS IN PATIENTS
WITH GH DEFICIENCY

H. Kohno, S. Kinjo. Department of Endocrinology and Metabolism, Fukuoka
Children’s Hospital, Fukuoka, Japan

Objective: Growth hormone (GH) is important in the regulation of fat, carbo-
hydrate, and protein metabolism. These metabolic effects subsequently affect
body composition and atherogenic risk factors. GH deficiency is associated
with obesity and increased risks of atherosclerosis, resulting in increased
morbidity and mortality from cardiovascular disease. We evaluated changes in
body composition and cholesterol profiles during and after GH treatment to
assess atherogenic risk in GH deficiency.

Methods: We studied sixty-four boys with GH deficiency. Body com-
position and cholesterol profiles were measured during 36 months of GH
treatment, and 6 months after discontinuation of GH therapy with a weekly
dose of 0.175 mg/kg of body weight.

Results: During the GH treatment, the percentage of body fat (%BF)
rapidly decreased within the first 6 months and remained constant, while the
lean body mass (LBM) increased linearly. Total cholesterol (TC) and low-
density lipoprotein cholesterol (LDLC) decreased and high-density lipoprotein
cholesterol (HDLC) increased during the study. Six months after termina-
tion of GH therapy, %BF, TC and LDLC increased and LBM decreased
significantly, wheres HDLC showed no change.

Conclusions: In patients with GH deficiency, atherogenic risk factors
were improved during GH treatment and worsened after discontinuation of
GH. GH has beneficial effects on body composition and atherogenic risks
in these patients. The reversal of these effects after discontinuation of GH
therapy suggests that GH-deficient patients should benefit from continued GH
treatment even after the completion of linear growth.

We-P11:147 RELATION BETWEEN CAROTID INTIMA-MEDIA
THICKNESS AND ABDOMINAL OBESITY

C. Hotoleanu, O. Suciu. Medical Clinic No. 2, University of Medicine and
Pharmacy, Cluj-Napoca, Romania

Objective: Carotid intima-media thickness (IMT) is an important parameter
for the diagnosis of early atherosclerosis. Our aim was to study the relation
between IMT and abdominal obesity comparatively to the overall obesity in
the assesement of cardiovascular risk.

Methods: We included 32 patients aged between 55-65 years old with
the same lipidic profile, non-smokers, non- diabetics, with normal arterial
pressure. IMT was measured from multiple incidences, at the level of common
carotid arteries, by B-mode echography, with a Esaote Biomedica system with
a 7.5 MHz-probe. IMT was defined as the distance between the echoes arising
from the blood-intima interface and the media-adventitia interface. The ab-
dominal obesity was assessed by waist circumference and the overall obesity -
by body mass index (BMI).According with the waist circumference and BMI,
we split the patients into 3 groups: first group, with normal parameters, second
group with abdominal obesity and the third, with overall obesity.

Results: IMT was significantly higher in the second group comparatively
to the first group (mean: 0.962, median: 0.94 mm.versus mean: 0.895, median:
0.895, p: 0.01); in the third group, IMT was higher than IMT found for the
first group, but without statistical significance (mean: 0.928, median: 0.94 mm
p=0.194). We noticed that IMT values were higher in the second group than
in the fthird group, but without statistical significance (p=0.29).

Conclusion: IMT is better correlated with abdominal obesity than overall
obesity in the assessement of early atherosclerosis.

We-P11:148 LIPID PEROXIDES AND IMMUNOGLOBULIN
PLASMA LEVELS ASSOCIATED WITH BODY
MASS INDEX

M. González-Hita, T. García-Iglesias, L. Aranda-Acosta,
B.E. Bastidas-Ramírez, B. Ruíz-Madrigal, S. Sánchez-Enriquez. Universidad
de Guadalajara, Guadalajara, Mexico

Objectives: Cardiovascular disease (CVD) is one of the first causes of death
in Mexico. Obesity is the main risk factor of CVD and is associated with a
state of chronic low-grade inflammation and oxidative stress, both processes
are involved in the pathophysiology of CVD. The aim of the present study
was to determine the association of plasma levels of immunoglobulines and
lipid peroxides as indicators of oxidative stress in obesity

Methods: A total of 100 subjects were included and divided in 5 groups
of 20 subjects according to body mass index (BMI) in: normal, overweight,
obese I, obese II and obese III. Obesity was diagnosed by BMI and waist/hip
(W/H) index. A general clinical health examination was performed. Fasting
plasma levels of triglycerides (TG), total cholesterol (TC), lipid peroxides
(LP), and immunoglobulines (IgG, IgM, IgA) were determined. T-test and
Spearman correlation coefficient were carried out to analyze our results.

Results: Central obesity increased in parallel to BMI. Plasma levels of
TG and LP increased significantly as BMI raised (p<0.001). A statistically
significant positive correlation between LP level and the degree of obesity
(r= 0.54). Fasting TC and immunoglobulines were not significantly different
among studied groups.

Conclusions: Our results indicate that obesity induces an increase in
endogenous oxidative stress and it is directly related to obesity degree. We
could not observe significantly changes in plasma levels of immunoglobulins
related with obesity.

We-P11:149 ASSOCIATION OF C-REACTIVE PROTEIN WITH
MEASURES OF OBESITY AND INSULIN
SENSITIVITY IN SEVERE OBESE WOMEN WITH
NORMAL AND IMPAIRED GLUCOSE TOLERANCE

M. Sumarac-Dumanovic, D. Micic, D. Stamenkovic-Pejkovic, M. Georgiev,
A. Kendereski, S. Zoric, G. Cvijovic, K. Cubrilo. Institute of Endocrinology,
Diabetes and Diseases of Metabolism, Belgrade, Serbia - Montenegro

Objectives: Obesity is associated with low-grade inflammation, insulin resis-
tance, type 2 diabetes, and cardiovascular diseases. The aim of the study was to
investigate possible association between C-reactive protein (CRP), adiposity
measures and insulin sensitivity in 31 obese women (BMI 36.07±0.96kg/m2)
with normal fasting glucose (NFG).

Methods: In all women oral glucose tolerance test (OGTT) and eu-
glycemic hyperinsulinemic clamp (120 min)) were performed. According
OGTT impaired glucose tolerance were found in 10 of 31 women with
NFG.

Results: There was no correlation between CRP and BMI, waist circumfer-
ence, fasting glucose, fasting insulin, M index (clamp), AUCOGTT for insulin,
AUCOGTT for glucose. When comparison in subgroup of women (with NGT-
normal and IGT-impaired glucose tolerance) was done following results
were obtained: no significant difference in CRP (NGT vs. IGT: 4.54±.98
vs. 6.08±1.10mg/L, p>0.05), BMI, waist, age, total cholesterol, HDL-C,
LDL-C, fasting insulin, but there was significant difference in following

XIV International Symposium on Atherosclerosis, Rome, Italy, June 18–22, 2006



Wednesday, June 21, 2006: Poster Session
P11 Optimal atherosclerosis management (1st part) 379

W
E

D
N

E
S

D
A

Y

parameters (NGT vs. IGT): M index (T: 5.31± 0.49 vs. 2.77±0.37mg/kg/min,
P<0.05; index Total-cholesterol/HDL-C (4.09±0.19 vs. 5.26±0.46; triglyc-
eride (1.43±0.19 vs. 3.08±0.61 mmol/L, P <0.05; and between insulin at
120min of OGTT (44.16±7.15 vs. 85.49±16.57mU/L, p<0.05).

Conclusion: Decreased insulin sensitivity, increased triglyceride and in-
creased T-cholesterol/HDL-C index are confirmed in severe obese women
with IGT.
Funding: Our data suggest that impairment in insulin sensitivity and lipid
profile precede change in inflammatory markers (CRP) during development of
type 2 diabetes in obesity.

We-P11:150 TEN YEARS RISK FOR FATAL CORONARY
DISEASE IN OBESE PERSONS WITH IMPAIRED
GLUCOSE TOLERANCE OR METABOLIC
SYNDROME

P.B. Djordjevic 1, V. Kanjuh2, V. Dimitrijevic-Sreckovic1 , M. Ostojic2,
F. Canovic1, D. Gostiljac1 , T. Novakovic1 , E. Colak1, R. Obrenovic1 .
1Institite for Endocrinology, Diabetes and Metabolic Diseases, Clinical
Center of Serbia, Belgrade, Serbia - Montenegro; 2Serbian Academi of
Science and Art, Belgrade, Serbia - Montenegro

Objective: Coronary heart disease (CHD) prevalence is approximately 40%
and it is responsible for 75% of deaths in diabetic patients. We found
previously that in obese persons older than 45 years with impaired glucose
tolerance (IGT) macroangiopathy (CHD, CVD, PAD) was present already
in 48%. Starting from these data we decided to estimate ten years risk for
fatal CHD in obese persons with early disturbance of glycoregulation IGT or
metabolic syndrome (MSy).

Methods: In this investigation 38 obese persons with IGT (WHOWG,
1998)(group A), 25 persons with MSy (ATP III, 2001)(group B) and 13
persons without MSy (group C) were included. Ten Years risk was calculated
according European Guidelines on CHD Prevention, 2003 (minimal risk less
than 1, maximal more than 15). Statistical significance of the results between
three groups was performed (Student t-test, ANOVA, multivariate tests)

Results(Mean±SD): In group A risk was 3.013±2.953 (medium risk),
much higher in male (5.889±3.296) than in female (2.121±2.223)(p<0.001)
and it was gradually increased in alder persons, highest in the age over 60
years (5.818±3.601)(p<0.001). Multivariate tests showed the following order
of influence of the risk factors: age (p<0.001), gender (p<0.001), smoking,
triglyceride, systolic BP, total and LDL cholesterol, diastolic BP, HDL choles-
terol (p>0.05). In group B risk was 3.460±3.320 (medium risk) smaller in
group C 2.154±1.908 (medium risk)(p>0.05)). In group B multivariate tests
showed the following order of influence of the risk factors: age (p<0.001),
triglyceride, gender, smoking, HDL cholesterol, systolic BP, total and LDL
cholesterol, diastolic BP (p>0.05).

Conclusions: Ten years risk for fatal CHD was increased in medium
degree in IGT and even in MSy. These results confirmed the necessity of early
diagnosis and treatment of IGT and MSy for the prevention of fatal CHD
especially in male persons older than 60 years.

We-P11:151 LEPTIN DOES NOT MODULATE THE
RELATIONSHIP BETWEEN BLOOD PRESSURE
AND OBESITY IN CHINESE SIBLINGS WITH A
FAMILY HISTORY OF HYPERTENSION

T.T.W. Chu1, Y.J. Fang1, G.N. Thomas2, B. Tomlinson1. 1Department of
Medicine and Therapeutics, The Chinese University of Hong Kong, Shatin,
Hong Kong; 2Department of Community Medicine, The University of Hong
Kong, Pokfulam, Hong Kong

Objective: Leptin is thought to contribute to increased blood pressure (BP)
with obesity through sympathoactivation. To examine the familial influences
we studied the relationships between anthropometric variables, BP, leptin
and insulin in hypertensive (HT-sib) and normotensive siblings (NT-sib) and
non-related normotensive controls (NT-con).

Methods: Normoglycaemic Chinese subjects studied included 176 HT-sibs
and 253 NT-sibs from 126 families with a hypertensive proband, and 110
NT-con. Body mass index (BMI) and waist hip ratio (WHR) and plasma leptin
and insulin were measured.

Results: HT-sibs had higher BP, BMI and WHR than both NT-sibs and
NT-con (p<0.0001). NT-sibs had similar BP and BMI but slightly higher
WHR (0.83±0.08 vs. 0.81±0.07, p<0.02) than NT-con. Plasma leptin levels
were similar in HT-sibs and NT-sibs and both were higher (p=0.001) than
in NT-con (12.2±11.1, 12.3±10.2, 8.7±6.9 ng/ml). Plasma insulin levels

were highest in HT-sibs, then NT-sibs compared to NT-con (67.2±54.8,
50.4±56.3, 42.2±26.5 pmol/L, ANOVA p=0.0001). In all 3 groups insulin
showed positive correlation with BMI and WHR and tended to correlate with
BP whereas leptin only showed positive correlation with BMI and in NT-sibs
leptin showed a negative correlation with systolic BP which was significant
on multiple regression analysis (R2=0.14, p<0.001).

Conclusion: Leptin was related to BMI but not to BP and in NT-sibs leptin
levels were as high as in HT-sibs and inversely related to BP suggesting leptin
does not modulate BP in these subjects, whereas insulin appeared to be a weak
modulator of the relationship between BMI and BP.

We-P11:152 REDUCING CARDIOVSCULAR RISK FACTORS IN
OBESE ADOLESCENTS

T. Stølen1, A.E. Tjønna1, R. Ødegård2, U. Wisløff1. 1Department of
Circulation and Medical Imaging, Ntnu, Trondheim, Norway; 2St. Olavs
Hospital, Trondheim, Norway

Objective: The aim of the present study was to compare the effects of
a multidisciplinary approach and intensity-controlled interval training on
cardiovascular risk factors in obese adolescents.

Methods: Obese adolescents (body fat 39.5%[4.2%]) were randomised to
multidisciplinary treatment or high intensity interval training after testing peak
oxygen uptake and endothelial function (flow mediated dilatation). Multidis-
ciplinary treatment: 3 hours of physical activity and/or practical cocking and
2 hours of group therapy each month for 13 weeks. interval training: 4 times 4
minutes at 85-95% of maximal heart rate separated by 3 minutes active pauses
twice a week for 13 weeks.

Preliminary Results: Iinterval training increased peak oxygen uptake by
13.9%, maximal oxygen pulse by 17.6%, flow mediated dilatation by 140.9%
and decreased fasting blood -insulin levels by 44.2%, blood-insulin levels 2
hours after a standard gluose test by 54.8% and fat percent by 4.8%. No
change was observed in the multidisciplinary group, except an improvement
in maximal oxygen pulse by 6.2%. The close correlation between body fat
and flow mediated dilatation observed at pre test was absent after 13 weeks of
interval training.

Conclusions: Two weekly high intensity exercise training sessions for
13 weeks reduced several known cardiovascular risk factors, such as flow
mediated dilatation, low peak oxygen uptake, insulin resistance and fat mass,
and resulted in that flow mediated dilatation was unrelated to fatness after the
intervention period.

We-P11:153 CAROTID ARTERY INTIMA-MEDIA THICKNESS
IN OBESE, PREOBESE AND NORMAL WEIGHT
POSTMENOPAUSAL WOMEN

A. Starodubova, O. Kisliak, G. Storozhakov. Russian State Medical
University, Moscow, Russia

Objectives: Menopause is associated with increase in weight and changes
in body fat distribution, that may worsen the cardiovascular risk profile.
This study aimed to determine the relationships between carotid artery
intima-media thickness (IMT) and obesity in postmenopause.

Methods: 80 postmeopausal women were recruited (53,3±3,9 yrs). IMT
was assessed by high-resolution B-mode ultrasound. We evaluated the pres-
ence of obesity (WHO 1999), metabolic syndrome (MS) (NCEP ATP III
criteria), abdominal obesity (AO) (waist circumference >88cm),weight gain
in postmenopause, lipid profile. Patients were classified into 3 groups based on
the body mass index: normal weight (n=18), preobese (n=27),obese (n=35).

Results: IMT was lower in normal weight pts (0,73±0,13mm) than in
preobese (0,85±0,21mm p=0,02) and obese pts (0,89±0,19mm p=0,003).
IMT was higher in pts with AO (0,89±0,21 vs 0,77±0,15mm p=0,007), in
pts with MS (0,96±0,17 vs 0<79±0,19mm p=0,0003). IMT was higher in
women with weight gain in postmenopause ≥2kg than in women with weight
gain<2kg (0,87±0,2 vs 0,74±0,13mm p=0,0003). Independent positive as-
sociation with IMT were found for presence of MS, AO, hypertension and
values of body mass index, weight gain after menopause, waist circumference,
waist to hip ratio, total cholesterol, low-density lipoproteins (p<0,05).

Conclusion: Preobese and obese postmenopausal women have higher
carotid IMT. Weight gain after menopause as well as the presence of AO and
MS in early postmenopausal period may be associated with progression of
atherosclerosis and worsen of cardiovascular risk profile.
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We-P11:154 CONTRIBUTING FACTORS FOR DYSLIPIDEMIA
IN A POPULATION WITH TYPE 2 DIABETES

J. Silva-Nunes, L. Gardete-Correia. Endocrinology Department - Curry
Cabral Hospital, Lisbon, Portugal

Objectives: To look for contributing factors for dyslipidemia in patients with
type 2 diabetes mellitus (T2DM).

Methods: We studied 126 T2DM patients (55 men) who weren’t on lipid
lowering drugs. Each patient was characterized for anthropometric parameters,
age, duration of diagnosis for T2DM, HbA1c and lipid profile. Homeostatic
Model Assessment of Insulin resistance (HOMA-IR) was determined in those
who weren’t on insulin therapy. We looked for associations between the lipid
profile and each of the individual parameters considered.

Results: Patients were characterized by mean age=62±11 years, dura-
tion of diabetes=14±10 years, HbA1c=8.6±1.7%, BMI=29.4±5.3 kg/m2,
waist perimeter (Wp)=97±12.3 cm, total cholesterol (CHOL)=217.7±45.5
mg/dl, HDL-c=49.1±20.2 mg/dl, LDL-c=137.7±51.9 mg/dl and
triglycerides=153±80.9 mg/dl. Seventy six patients (60.3%) were on oral
anti-diabetic drugs and presented HOMA-IR=5.58±3.37. Dyslipidemia was
present in 95.2% of patients. Triglycerides associate directly with CHOL
(p=0.000; r=0.381) and inversely with HDL-c levels (p=0.000; r=0.406).
Women presented higher CHOL levels (p=0.003). Patients with high LDL-c
have a significantly higher Wp (p=0.049); those with low HDL-c have a sig-
nificantly higher BMI (p=0.009). Patients with hypertriglyceridemia presented
with a significantly higher BMI (p=0.027), Wp (p=0.001) and HOMA-IR
(p=0.013) and lower duration of diabetes (p=0.012). Only for triglycerides an
independent significant association was found with Wp (p=0.001; r=0.292)
and HOMA-IR (p=0.000; r=0.478).

Conclusions: Dyslipidemia is a very prevalent condition in T2DM. Anthro-
pometric parameters, gender (females) and degree of insulin resistance are the
most important contributing factors found to explain the lipid abnormalities
present in these patients with T2DM.

We-P11:155 CARDIOVASCULAR RISK FACTORS INCIDENCE
IN BOTH, INDIGENOUS AND URBAN POPULATION
GROUPS FROM WEST OF MEXICO

P. Nuño-González 1, B. Ruiz-Madrigal1 , E. Zepeda-Carrillo2 , M.F. Bueno
Cortés2, A. Rodríguez Martínez1 , A. Panduro1. 1Universidad de
Guadalajara, Guadalajara, Mexico; 2Universidad Autonoma de Nayarit,
Tepic, Mexico

Objective: The aim of this study was to evaluate the incidence of dyslipidemia
and the presence of genetic cardiovascular risk factors in addition of to know
life stile related cardiovascular risk factors in both indigenous and urban
population groups from west of Mexico.

Methods: 436 subjects were studied, 257 from urban adult subjects of
the Tepic urban area, and 106 indigenous subjects from Jesús Maria town. A
direct interview was carried out to all subjects to evaluate life stile, and blood
samples were taken to analyze lipid profile and genetic risk factors.

Results: Cardiovascular risk factors frequency in urban people was: 70.3%
to dyslipidemia, 61.3% to obesity, 58% sedentary work, 51.1% to lack os
physical activity and 49.9% to hypertension, while in indigenous people it was:
42.4 to dyslipidemia, 39.6 to obesity and 30.6 sedentary work. Hypertension
and DM type 2 were not founded in indigenous population.

By other hand, most of urban subjects showed 3 and 4 accumulated CV
risk factors, while indigenous subjects showed 0 and 1 risk factors. Indigenous
subjects did not show hypertension or DM. Apo E genotypes frequency were:
e3/e3, 73.8%; e3/e4, 22.9%; e2/e3, 3.3% in urban subjects, and e3/e3, 50.0%;
e3/e4, 42.5%; e4/e4, 7.5% in indigenous subjects.

Conclusion: The accumulative number and incidence of cardiovascular
risk factors was higher in urban compared to indigenous subjects. The most
common risk factors in urban subjects were dyslipidemia and metabolic
factors related to life stile, while in native subjects were dyslipidemia and
genetic factors (related to elevated apo e4 allele frequency).

We-P11:156 VISCERAL BUT NOT SUBCUTANEOUS FAT
REDUCTION IS RESPONSIBLE FOR METABOLIC
IMPROVEMENTS (MI) AFTER WEIGHT LOSS (WL)

G. Formoso1,2, M. Taraborrelli1,2 , E. Ciccarone1 , A. Pandolfi1,2 ,
S. Martinotti1,2 , M.T. Guagnano1, A. Tartaro1, A. Consoli1,2 . 1Unversity G.
d’Annunzio, Chieti-Pescara, Italy; 2Center of Excellence On Aging,
University G. d’Annunzio, Chieti-Pescara, Italy

Objectives: Visceral adiposity associates with insulin resistance (IR) and
increased cardiovascular risk (CVR). Inflammatory cytokines levels are in-
creased in obese subjects and might be responsible for IR and increased
CVR. WL is associated with improved insulin sensitivity (IS) and decreased
inflammatory cytokines levels, however, little data exist about the relative role
of visceral and subcutaneous fat loss on the MI brought about by WL. Aim of
this study was to investigate whether, after caloric restriction, changes in IS
and in TNF and IL6 plasma levels correlate with visceral and/or subcutaneous
fat loss.

Methods: We determined in 10 obese subjects (BMI 33.8 2.5 kg/mq)
visceral and subcutaneous abdominal fat volume (VAV and SCV) by MRI.
Subjects were enrolled in a WL program based on dietary and life style
counselling and MRI was repeated after each subject had achieved a WL equal
to at least 5% of the original BW. Fasting plasma glucose, insulin, TNF, IL6
and leptin were measured before and after WL.

Results: After WL, IS significantly improved (p<0.05) while TNF, IL6
and leptin levels decreased (by 40%, 45% and 30% respectively, p<0.05 for
all). We observed a significant correlation (r = 0.64, p<0.01) between the
amount of VA lost and the improvement in IS, between the percent reduction
in VAV and the percent reduction in both TNF (r =0.71, p<0.01) and IL6
(r =0.61, p<0.01) plasma levels. No correlation was observed between the
investigated parameters and either the amount or the percentage of SCV lost.

Conclusions: The reduction in VAV but not in SCV may be responsible
for MI after WL in obese subjects.

We-P11:157 BODY COMPOSITION, PLASMA
ADIPOCYTOKINS, AND CARDIOVASCULAR RISK
FACTORS BEFORE AND AFTER WEIGHT LOSS IN
OVERWEIGHT AND OBESE WOMEN

I. Demonty1, S. Santosa1, A.H. Lichtenstein2 , K. Cianflone3, P.J.H. Jones1.
1McGill University, Montreal, Canada; 2Tufts University, Boston, USA;
3Laval University, Ste-Foy, Canada

Objectives: Determine the relationships between changes in body composi-
tion, plasma hormones (acylation stimulating protein (ASP) and complement
C3, adiponectin, leptin, insulin), and cardiovascular risk factors.

Methods: 35 overweight/obese (BMI 28-39 kg/m2, 35-60 y) hyperlipi-
demic women participated in a 6-mo weight loss (WL) study consisting of 3
phases: (a) 2 wks of stable weight, (b) 20 wks of WL achieved through 20%
reduction in energy intake and 10% increase in energy expenditure, (c) 2 wks
of stable weight. At the end of phases (a) and (c), lipids, hormones, and body
composition (measured by MRI) were assessed.

Results: Total adipose tissue mass (ATM), abdominal ATM and lean tissue
mass (LTM) decreased (P<0.0001) by 29±2, 24±4, and 4±1%, respectively.
Except for HDL-C, which increased, plasma lipids decreased. CRP decreased
(P=0.005) by 23±6%. ASP and C3 decreased by 9±6 (P=0.03) and 14±2%
(P<0.0001), respectively. Leptin and insulin decreased (P<0.0001) by 51±3
and 28±3%, respectively. Changes in insulin explained 14% (P=0.01) and
17% (P=0.02) of the variation in abdominal ATM and CRP after WL, respec-
tively. Changes in ASP were correlated with changes in triglycerides (r=0.38,
P=0.03). Post-WL total cholesterol was best predicted (r=0.36, P=0.0016) by
a model including changes in ASP and apoA. Post-WL LDL-C was predicted
(r=0.37, P=0.03) by changes in ASP. LTM loss was best predicted by changes
in C3 (r=0.49, P=0.005).

Conclusions: (1) Changes in insulin predict abdominal ATM and CRP
after WL (2) changes in ASP predict post-WL total- and LDL-C (3) alterations
in C3 may be related to LTM loss.
Funding: CIHR
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We-P11:158 FITNESS CAPACITY IS THE MAJOR PREDICTOR
OF THE NUMBER OF CARDIOVASCULAR RISK
FACTORS IN OBESE ADOLESCENTS

P.A. Velasquez-Mieyer 1, P.A. Cowan1, B.S. Alpert1 , C. Villegas-Barreto1 ,
S. Perez-Faustinelli1 , G. Burghen1, A.J. Mendez2, F. Tylavsky1. 1Univ. of Tn
Health Science Ctr, Memphis, USA; 2Univ. of Miami, Miami, USA

Objective: The extent of atherosclerotic lesions in youth has been associated
with the number of cardiovascular risk factors (NCVRF). Increased adiposity,
deterioration of insulin sensitivity, and cardio-respiratory fitness capacity
(CRF) are linked in the pathogenesis of heart disease.

Methods: We examined which of these 3 components best predicted higher
NCVRF in severely obese adolescents. In 48 non-diabetic youth, (14.3 yr, 77%
AA, 71% female, BMI 36±1.1 kg/m2), we measured percent (T%-fat) and
total fat mass (T-fat), CRF (V02max ml/kg/min) and Composite Insulin Sen-
sitivity Index (CISI). NCVRF was determined by evaluating blood pressure,
lipid profile and lipo-protein subpopulation, inflammation markers homocys-
teine, and glucose metabolism. NCVRF was based on the sum of abnormal
risk factors (range 0-12). Frequencies, Spearman correlation coefficients, and
regression analyses were performed.

Results: 27% had NCVRF<2, 73% had NCVRF >3, and 48% had
NCVRF>5. The prevalence of individual abnormality included: 29% glucose,
38% total cholesterol, 10% triglycerides, 19% HDL, 34% LDL, 10% small
LDL, 32% ApoA-1, 2% Apo-B and 2% Apo-CIII, 68% Fibrinogen, 44% CRP,
and 60% BP (92% SBP). NCVRF correlated with CISI (r=-0.39 p=0.006),
VO2max ml/kg/min (r=0.45 p=0.0001), T-fat (r=0.39 p=0.006). NCVRF
was predicted by VO2max ml/kg/min (R2=0.22 p=0.02) and CISI (R2=0.22
p=0.09).

Conclusions: The prevalence of CVRF is extremely high in obese adoles-
cents. Both insulin sensitivity and CRF are associated with NCVRF but CRF
best predicted NCVRF. Our results stress the relevance of exercise to improve
the CVRF profile in obese youth.

We-P11:159 HYPOCALORIC DIET RAPIDLY AND
SIGNIGNIFICANTLY REDUCES IN SHORT TERM
CARDIOVASCULAR INFLAMMATORY MARKERS
IN OVERWEIGHT AND OBESE PATIENTS

P. Giordano Sciacca 1, F. Graziani1 , A. Sica2, M. Conte1, A. Rebuzzi1 ,
L.M. Biasucci1, F. Crea1. 1Institute of Cardiology UCSC, Rome, Italy;
2Institute of Nutrition And Dietetics, Rome, Italy

Background: C-reactive protein, an inflammatory protein, is an established
marker of cardiovascular risk. We hypothesized that hypocaloric diet may
reduce CRP in overweight and obese patients. To this aim we assessed the
effect on CRP of two different diets: hypocaloric and hypocaloric + linolenic
acid.

Materials and Methods: We studied 27 overweight and obese patients
(BMI 26-41; Weight 63-113 kg) that received hypocaloric diet (1200-1800
kcal) with or without linolenic acid added.

All patients were bled for CRP assessment before and after one month of
diet. CRP was assessed by high sensitivity immunonefelometric assay.

Results: CRP levels decreased significantly (4.39 vs 3.44 mg/l) after
one month of diet (P<0.005).We found a significant correlation between
BMI reduction and CRP reduction (R=0.51; P<0.0059). Patients undergoing
diet with linolenic acid experienced a more pronounced reduction on CRP
levels than those without, however this data was not statistically significant
(P<0.064).

Conclusions: Hypocaloric diet rapidly and significantly reduces CRP
levels after only one month. Our study suggests that weight reduction and
hypocaloric diet, with or without linolenic acid, may reduce cardiovascular
risk through decrease in inflammatory markers.

We-P11:160 CARDIOVASCULAR RISK FACTORS IN
CHINESE-AMERICAN CHILDREN

J. Chen, Y. Wu. University of California, San Francisco, USA

Objective: To examine cardiovascular risk factors including increased blood
pressure (BP), total cholesterol (TC), low-density lipoproteins (LDL), triglyc-
erides (TG), and decreased high-density lipoproteins (HDL) in Chinese
Chinese-American children.

Methods: Chinese-American children ages 8 to 10 years old (n=65) and
their parents in San Francisco Bay Area participated in the study. Children’s
weight, height, BP, blood sample, level of physical fitness, activity level,

dietary intake, type of coping strategy, and quality of life data were collected
by a trained research assistant. The primary caregivers completed surveys
regarding family history of cardiovascular diseases (CVDs) and level of
acculturation.

Pearson correlation coefficient and multivariate linear regression models
were computed to examine factors contributing to risk of CVD.

Results: About 49% of the children were boys and 37% (n=24) of all
children were overweight (body mass index -BMI greater than the 85th
percentile). A high BMI and high birth weight were related to a high level of
LDL (r=.492, p=.03; r=.487, p=.05, respectively). Regression model indicates
that a low level of physical activity and high paternal BMI contributed to
high systolic BP (adjusted R2=.24. F=8.88, p=.001), whereas a low level of
physical activity was found to contribute to high LDL (adjusted R2=.337,
F=8.64, p=.01). None of the factors was found to predict diastolic BP, TC,
TG, and HDL levels.

Conclusions: Engaging in physical activities on a regular basis and proper
weight management are critical in CVD prevention in Chinese-American
children.

We-P11:161 PLASMA LEPTIN CONCENTRATION IN SERBIAN
PATIENTS WITH TIP 2 DIABETES
MELLITUS:RELATIONSHIP TO OBESITY AND
CHD RISK FACTORS

A. Stefanovic1 , J. Kotur-Stevuljevic1 , S. Spasic1, N. Bujisic2. 1Department
of Biochemistry, Faculty of Pharmacy, University of Belgrade, Belgrade,
Serbia - Montenegro; 2Laboratory Belladonna, Zemun, Serbia - Montenegro

Objective: The aim of this study was to evaluate the relationship of leptin
with obesity and coronary heart disease (CHD) risk factors in patients with
Type 2 diabetes mellitus (DM) and matched control group (CG).

Methods: Leptin, glucose, HbA1c and full lipid profile were determined
in 99 Type 2 diabetic patients (47 male, 52 female) and in 105 control
subjects (51 male, 54 female). Results were compared between diabetic and
non-diabetic, as well as between normal and overweight (BMI>28) subjects
in both groups.

Results: Subjects with diabetes had significantly higher level of plasma
glucose, total and non-HDL-cholesterol, triglycerides and apo B than control
group. There was no significant difference in other plasma biochemical and
general characteristics between diabetic and control group.

Our results show that serum leptin levels are higher in DM subjects-12.9
ng/mL (3,8-44,0) than in CG-8.6 ng/mL (3.0-25.2). The leptin values in
subjects who are overweight were higher than in those with normal weight
in both groups: DM group: 23.2 (8.3-65.0) vs. 6.9 (2.3-20.9); CG: 13.5 (4.5-
40.6) vs. 6.8 (2.6-18.3). The difference between DM and CG subjects with
normal weight was not significant. After adjustment for potential confounders
(non-lipid and lipid risk factors) the only parameter significantly associated
with hyperleptinemia was BMI: DM: r=0.379, beta coeff=2.096; CG: r=0.500,
beta coeff=2.821.

Conclusions: Our data suggest that, in routine practice, plasma leptin
might be useful in the selection of patients for more aggressive therapy.
Funding: This study was supported by Ministry of science, Republic of
Serbia.

We-P11:162 BARIATRIC SURGERY, ALBUMINURIA AND
CARDIOVASCULAR RISK – INITIAL CHANGES

M. Phillips, S. Wahlroos, L. Kow, J. Slavotinek, J. Toouli, C. Thompson.
Flinders Medical Centre, Adelaide, Australia

Objective: Laparoscopic adjustable gastric banding (LAGB) is effective long-
term treatment of obesity and, within a year, ameliorates hypertension and
diabetes. We sought the early changes in adiposity, insulin sensitivity and
other cardiovascular risk factors in 26 non-diabetic, obese females. We sought
the effects of LAGB upon albuminuria, an early marker of nephropathy and
endothelial dysfunction.

Methods: We measured urine albumin/creatinine (ACR) and fasting blood
homocysteine (hcy), glucose, insulin, lipids as well as visceral, subcutaneous
(SC) and liver fat before and 12 weeks after LAGB.

Results: Weight fell from 105 to 95 kg (p<0.001). Visceral fat (16630 to
13370 sq. mm; p<0.001), abdominal SC fat (60090 to 52430 sq mm; p<0.001)
and NEFAs also fell (0.70 to 0.54 mM; p<0.02). There was no change in
ACR, blood hcy, triglycerides, total-, LDL-, HDL-cholesterol, insulin sensitiv-
ity (HOMA) or systolic BP. Diastolic BP rose (78.3 to 84.0 mmHg; p=0.025).
The change in visceral fat related to the change in total- (r=0.54; p=0.005)
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and LDL-cholesterol (r=0.43; p=0.04). There were no associations of change
in abdominal SC or liver fat with change in any parameter. Pre-operative ACR
related to HOMA (r=0.49; p=0.02). The change in ACR after LAGB surgery
related to change in HOMA (r=0.47; p=0.03).

Conclusions: 3 months after LAGB, there are greater reductions in regional
adiposity than in blood lipids. Changes in visceral not liver or SC fat predict
post-operative changes in LDL-cholesterol. In the obese, albumin excretion
is related to insulin sensitivity and can be reduced if insulin sensitivity
improves.

We-P11:163 ADIPONECTIN LEVELS IN PATIENTS REFERRED
TO ELECTIVE CORONARY ANGIOGRAPHY

J.G. Rasmussen1, E.B. Schmidt1, E. Toft1, J.H. Christensen2 . 1Dept.
Preventive Cardiology, Aarhus University, Aalborg, Denmark; 2Dept.
Nephrology, Aarhus University, Aalborg, Denmark

Objectives: The aim of the study was to examine serum levels of adiponectin,
which posseses antiinflammatory and insulin sensitizing effects, in patients
referred to elective coronary angiography due to suspected coronary artery
disease (CAD).

Methods: Consecutive patients (n=291) referred to elective coronary an-
giography were included. There were 185 men and 106 women with a mean
age of 60 years, who were classified as having no disease or 1,2 or 3 vessel
disease according to their angiogram. Serum adiponectin was determined by a
commercial available ELISA test kit (Quantinine, R & D, FRG).

Results: Patients without significant coronary stenoses (n=85) had signif-
icantly (p<0.001) higher levels of adiponectin (10.202 [8398] ng/ml) than
patients with coronary stenoses (n=206), where mean serum adiponectin was
(7.336 [3598] ng/ml). There was, however, no correlation between serum
adiponectin and the extent of CAD (1,2 or 3 vessel disease).

Conclusion: Serum adiponectin levels are lower in patients with angio-
graphically documented CAD, than in subjects with no significant stenoses at
coronary angiography, but does not relate to the extent of CAD. The possible
value of adiponectin as a new marker of CAD needs further investigation.
Funding: None.

We-P11:164 GUIDELINES FOR EARLY PREVENTION OF
ATHEROSCLEROIS IN PATIENTS WITH FAMILY
HISTORY OF ATHEROSCLEROSIS

J. Tyaneva, I.V. Sterev, D. Kostov, K. Nenova. Department of Internal
Medicine, Varna University of Medicine, Varna, Bulgaria

Objective: The goal of this research is to find out an accessible guideline for
early prevention of atherosclerosis in patients, whose parents suffered or died
between 40-50 years from myocardial infarction or stroke.

Methods: 64 patients were divided into two groups - 31 persons with
hypertension 1 degree (without damages of target organs) and 33 clinical
healthy persons, whose parents suffered or died from myocardial infarction
or stroke. Our guideline includes ABI, BMI, Echocardiography, Ultrasound
examination of brain arteries, CRP, examination of eye fundus.

Results: In the group of hypertensive persons-34% had dyslipidemia,
27% had ABI - 0,31-0,71 (moderate risk for atherothrombosis) and 19%
had ABI below 0,30(high risk). 42% of followed patients with high risk for
atherothrombosis had high levels of CRP, 16% of them had BMI above 25,
and 7% had changes in carotid arteries.5,5% of clinical healthy persons, with
family history of atherosclerosis had BMI above 25 and 4,8% had changes in
carotid arteries.

Conclusions: This guideline is accessible and helps to early find out
persons with high risk of atherosclerosis.
Funding: Sanofi-Aventis

We-P11:165 ADIPONECTIN AND SUBCLINICAL
ATHEROSCLEROSIS IN 64-YEAR OLD WOMEN
WITH VARYING DEGREES OF GLUCOSE
TOLERANCE

C.J. Behre, G. Brohall, J. Hulthe, J. Wikstrand, B. Fagerberg. Wallenberg
Laboratory for Cardiovascular Research, Sahlgrenska University Hospital,
Goteborg, Sweden

Objective: To examine if serum adiponectin (ADN) is associated with ultra-
sound assessed subclinical atherosclerosis in 64-year-old women with varying
glucose tolerance.

Methods: 2595 women from the general population were screened and
classified according to WHO criteria regarding diagnoses of diabetes, im-
paired (IGT), and normal glucose tolerance (NGT). All women with diabetes
(n=224), IGT (n=206) and a control group with NGT (n=188) were examined
with B-mode ultrasound for measurements of atherosclerotic plaques, intima-
media thickness (IMT) bilaterally in the common carotid artery and in the
bulb (the mean IMT from these four locations were used in the analyses), and
in the right femoral artery. Serum ADN was measured.

Results: Circulating ADN correlated negatively to carotid IMT (r=-0.12,
p=0.004), and this remained after adjustment for BMI (r=-0.08, p=0.034).
Covariance analysis showed that carotid IMT was independently associated
with adiponectin, systolic blood pressure, smoking, and fasting glucose (par-
tial correlations coefficients= -0.09, 0.13, 0.13, 0.09; p-values= 0.027, 0.002,
0.001, 0.024, respectively). ADN did not correlate to IMT in the femoral artery
or the occurrence of or number of plaques in the femoral and carotid arteries.
Women with carotid atherosclerotic plaques (n=281) had similar adiponectin
levels as those without plaques (n=350).

Conclusions: Serum adiponectin was weakly associated with IMT in the
carotid arteries, independently of traditional cardiovascular risk factors.
Funding: This study was funded by the Swedish Research Council, Swedish
Lung and Heart Foundation, and AstraZeneca.

We-P11:166 INVESTIGATION OF DIETARY HABITS IN
PATIENTS WITH PRIMARY HYPERTONSION IN
INTERNAL AND HEART CLINIC IN TEHRAN
UNIVERSITY OF MEDICAL SCIENCES HOSPITALS

M. Zakerimoghadam, M. Salsali, Z. Monjamed. Nursing and Midwifery
Faculty of Tehran University of Medical Scienses, Tehran, Iran

Objective: The aim of this research is determine of dietary habits prior to
primary hypertension in internal and heart in internal and heart clinic in Tehran
university hospitals.

Methods: This research is a descriptive study done in perspective. In this
research 120 patient with primary hypertension that referred to internal and
heart clinics of Tehran university hospitals were selected randomly. Data gath-
ering was performed through interviews and the tools used for this purpose
was a questionnaire that made up of two parts (demographic characteristics
and dietary habits prior to hypertension). Information that obtained was ana-
lyzed by the SPSS software, and inferential as well as descriptive statistical
methods. The patients dietary habits were grouped in three categories namely:
undesirable, slightly desirable, desirable.

Results: Research finding showed that the prior life style of most case
under study (40/5%) in dietary habit were slightly desirable and 39/3% were
undesirable. In case of salt consumption most case under study (35/9%) were
desirable and 35/7% were undesirable. In the area of fat consumption most
case under study (52/5%) were undesirable. Also there was a significant
relationship between variables such as sex (p=0.000), job (p=0.000) and their
economic condition (p=0.000) with dietary habit.

Conclusion: According to research finding some dimensions of the dietary
habits prior to primary hypertension were slightly desirable to undesirable.
Nurses can play an effective role in primary and secondary prevention of
primary hypertension by correcting the dietary habits. Such role-playing by
nurses can be accomplished in the field of education, counseling, guidance,
and personal modeling.

We-P11:167 LIPID SOLUBLE SMOKING PARTICLES ENHANCE
ENDOTHELIN RECEPTOR EXPRESSION IN
VASCULATURE

C.-B. Xu1, P. Vikman1, T. Krag2, L. Edvinsson1. 1Department of Medicine,
Lund University, Lund, Sweden; 2Department of Neurology, National
University Hospital, Copenhagen, Denmark

Background: While it is intuitively easy to understand the pulmonary toxi-
city of smoking, the mechanisms behind smoking associated cardiovascular
morbidity is elusive.

Methods and Results: By using a sensitive myograph system, real-time
reverse transcription polymerase chain reaction (PCR), Western blot and im-
munocytochemistry, we demonstrate that lipid soluble smoke particles (DSP)
extracted from cigarette smoke increase the expression of the endothelin type
A (ETA) and B (ETB) receptors in arterial smooth muscle cells (SMC) from
rat; this was documented as enhanced contractility, more receptor protein
expression and increased receptor mRNA levels. In addition, smoke particles
enhanced the mRNA expression of endothelin-1 in SMC. The Western blot ex-
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periments showed that organ culture for 1-3 h activated extracellular-regulated
protein kinase 1 and 2 (ERK1/2) and this was markedly enhanced by DSP.
Since the specific ERK1/2 pathway inhibitor U0126 significantly inhibits the
enhanced endothelin receptor mediated contraction, the molecular mecha-
nisms responsible for the up-regulation of ETA and ETB receptors involve
activation of ERK1/2.

Conclusions: The mechanisms that result in vascular damage following
smoking, involves up-regulation of ETA and ETB receptors via intracellular
ERK1/2 signal transduction pathways.

We-P11:168 PATIENTS WITH ESSENTIAL HYPERTENSION
HAVE HIGH PREVALENCE OF METABOLIC
SYNDROME

J.A. Papadakis, G.E. Vrentzos, A. Repa, G. Roditakis, E. Mavrogeni,
E.S. Ganotakis. Department of Internal Medicine, University Hospital of
Heraklion, Heraklion, Greece

Objective: The metabolic syndrome (MetS) is considered as a cluster of car-
diovascular risk factors. We sought to study the prevalence of MetS, defined
by the Adult Treatment Panel (ATP) III criteria, in patients with Essential
Hypertension.

Methods: We retrospectively studied 237 hypertensives (79 men, 158
women), of median age 60 (range 22-86) years. A detailed health question-
naire was completed for all participants, including personal history of diabetes
mellitus (DM), ishemic heart disease (IHD), smoking habits and medication
taken. The waist circumference and blood pressure were measured. Fasting
blood samples were obtained in order to measure glucose and a complete lipid
profile.

Results: One hundred forty five out of 237 patients (61.2%) met the criteria
for MetS (55.7% of males and 63.9% of females). The plevalence of MetS
in hypertensives was about 3 fold higher compared with that of the general
Greek population (20%), as found recently in Attica study.

The prevalence of MetS in 3 age-groups (≤40, >40 and ≤60, and >60
years) did not differ significantly (61.9%, 55.9% and 65.5%, respectively).

Thirty seven out of 39 (94.4%) of hypertensives with DM met the criteria
for MetS. There was no significant difference in the incidense of smokers
between hypertensives with and without MetS (20.0% vs 16.3%).

Conclusion: Our results suggest that the prevalence of MetS is dramat-
ically increased in patients with Essential Hypertension, compared to that
of the general population. The prevalence of MetS in hypertensives was not
age-depentent.

We-P11:169 ESSENTIAL HYPERTENSION PECULIARITIES AT
METABOLIC SYNDROM PATIENTS

N. Velykykh1, I. Snegurskaya2 , D. Myloslavsky2, S. Koval2,
Y. Karachentsev1 , N. Kravchun1. 1Institute of Endocrine Pathology
Problems, Kharkov, Ukraine; 2Therapy Institute, Kharkov, Ukraine

The aim of the study was to assay the essential hypertension (EH) clini-
cal, hemody-namic and biochemistry peculiarities at patients with metabolic
syndrome (MS).

Materials and Methods: 57 EH and MS (BMI 33.1±0.4) and 27 EH (BMI
24.1±0.7) patients (age 49.1±1.8 yrs; EH duration 4.6±0.9 yrs) were enrolled.
Common clinical state, echocardiography, daily blood pressure monitoring,
insulin resistant index (HOMA-IR), leptine, neuropeptide Y, total choles-
terol (TC), alpha-cholesterol (a-C), triglycerides (TG) levels and aterogenity
coefficient were determined.

Results: It has been shown that MS patients have the heavier EH course
in compari-son with normal BMI group: significantly higher parameters
of systolic (175.1±4.0 vs 162.0±3.5) mm m. c and diastolic blood pres-
sure (99.2±2.5 vs 91.1±3.2) mm m. c, left ventricle back wall thickness
(1.36±0.07 vs 1.12±0.07) sm and interventricular partition (1.25±0.04 vs
1.10±0.02), left auricle size (3.89±0.08 vs 3.42±0.04), p<0.05; increasing of
HOMA-IR (8.8+1.2 vs 3.1+1.1), TG (2.25±0.18) mmol/l, leptine (22.4+2.6
vs 13.6+1.9) ng/ml, neuropeptide Y levels (365.1+48.0 vs 279.2+35.1) pg/ml
and a-C decreasing (0.91±0.19 vs 1.25±0.16) mmol/l, respectively, p<0.05.
EH with MS patients had more thick night hypertension (non-dipper and
night-peakers) in comparison with EH group (69 vs 38) %; high TC and TG
levels (85 vs 38) %, p<0.05.

Conclusion: EH with MS is characterized by adverse daily blood pressure
structure, earlier pathological heart and vessels remodeling, increasing of
blood aterogenic lipid fractions, leptine, neuroleptine Y levels and decreasing
of antiaterogeneic potential.

We-P11:170 C-REACTIVE PROTEIN IS CORRELATED WITH
MICROVASCULAR DYSFUNCTION BUT NOT
LARGE ARTERY STIFFNESS IN ESSENTIAL
HYPERTENSIVE PATIENTS

W.C. Tsai1, C.C. Lin1, C.H. Lee1, W.T. Li1, J.H. Chen2. 1National Cheng
Kung University Hospital Dou-Liou Branch, Dou-Liou, Taiwan; 2National
Cheng Kung University Medical Center, Tainan, Taiwan

Background: Hypertension causes vascular damage including microvascular
dysfunction and increased large artery stiffness. Some studies showed that
C-reactive protein (CRP) was associated with target organ damage in hyper-
tension. In order to define the clinical significance of CRP in microvascular
or macrovascular damages, we studied the relationship between CRP, micro-
proteinuria (an index of renal microvascular dysfunction), and pulse wave
velocity (PWV; an index of large artery stiffness) in uncomplicated essential
hypertensive patients.

Methods: We recruited 200 essential hypertensive patients (mean age 41
± 8 years, 64 women). All of the patients did not have diabetes mellitus or
overt target organ damage. Urinary protein (UP) was measured from 24-hour
urine sample and regarded as an index for renal microvascular dysfunction.
PWV was measured by tonometry from carotid to radial artery as an index of
large artery stiffness. Serum level of high-sensitivity CRP was measured in
each patient.

Results: UP was significantly correlated with CRP (r = 0.620, p <0.001)
and serum glucose (r = 0.157, p = 0.026). PWV was significantly correlated
with mean blood pressure (r = 0.331, p <0.001), high-density lipoprotein (r =
-0.142, p =0.046), and serum uric acid (r = 0.282, p <0.001). PWV was also
higher in smoker (9.3 ± 1.1 vs. 8.5 ± 1.2 m/s, p <0.001). After multivariate
analysis controlling age, body mass index, and mean blood pressure, CRP
was the only independent factor significantly correlated with UP (p <0.001).
Mean blood pressure (p <0.001), smoking (p <0.001), and serum uric acid (p
= 0.026) were significantly independent factors associated with PWV.

Conclusion: CRP was significantly correlated with UP in essential hyper-
tensive patients. Chronic inflammation plays an important role in develop-
ment of microvascular dysfunction in hypertension. Factors associated with
increased large arterial stiffness were different. Microvascular and macrovas-
cular damages in hypertension probably have different contributory factors.

We-P11:171 HAPLOTYPES IN THE KCNMA1 POTASSIUM
CHANNEL ALPHA-SUBUNIT GENE AS RISK
FACTORS FOR HUMAN ESSENTIAL
HYPERTENSION

M. Tomas1, E. Vazquez2, M. Fernandez-Fernandez2 , R. Elosua1,
I. Subirana1, G. Latorre1, C. Plata2, M.A. Valverde2, J. Marrugat1,3 ,
M. Senti1,4 . 1Lipids and Cardiovascular Epidemiology Unit, Imim,
Barcelona, Spain; 2Cell Signalling Unit, Universitat Pompeu Fabra,
Barcelona, Spain; 3Medicine School, Universitat Autonoma de Barcelona,
Barcelona, Spain; 4Universitat Pompeu Fabra, Barcelona, Spain

The vascular relaxing BK channel alpha-subunit is encoded by the KCNMA1
gene, associated with increased blood pressure in animals and in human
genome-wide scan studies, and its expression modulated by sexual hormones
and age. We screened the human KCNMA1 gene to search for variants related
to hypertension within a population-based genetic epidemiological study and
to assess their functional role in human artery expression experiments. The
27-exon KCNMA1 gene was sequenced in a subsample of severe hypertensive
and strictly normotensive subjects. Two genetic variants were identified, ana-
lyzed in the 3,857 participants of the study, and 4 haplotypes were defined. The
rarest haplotype h3 and h4 frequency progressively increased with systolic
blood pressure (SBP). These haplotypes were at significant risk of severe
systolic hypertension (SBP≥180 mmHg) even after adjusting for age and sex
(OR:2.18, 1.16-4.10 95% CI; 2.49,1.23-5.04, respectively). This increased
risk was mainly observed in women over 48 y (3.09,1.12-8.52; 3.30,1.22-8.97,
respectively), and in men aged over 48 y only for h4 (2.47,1.04-5.90). Con-
cordantly, uterine arteries carrying h4 showed decreased gene expression with
age compared to the commonest haplotype h1 (P<0.0005), whereas splicing
variants did not differ among haplotypes. In summary, two haplotypes of the
human BK channel alpha-subunit gene are associated with a higher risk for
severe systolic hypertension, with a stronger effect observed in women over
48y.
Funding: Human Frontier Organization; Red HERACLES (ISCIII G03/045),
Red RECAVA (ISCIII C03/01) from Fondo de Investigaciones Sanitarias,
Spain.
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We-P11:172 HAPLOTYPES OF THE KCNMB1 POTASSIUM
CHANNEL SUBUNIT AS GENETIC MARKERS FOR
HYPERTENSION AND RESPONSE TO
ANTIHYPERTENSIVE THERAPY

M. Sentí1,2, M. Tomás1, J.M. Fernández-Fernández2 , M.A. Valverde2,
J. Marrugat1,3 . 1Imim, Barcelona, Spain; 2Pompeu Fabra University,
Barcelona, Spain; 3Autonoma University, Barcelona, Spain

Polymorphisms in the beta1 subunit of the large conductance calcium-
activated potassium channel gene (KCNMB1) have been associated with
protection against the severity of moderate-to-severe diastolic hypertension in
humans. We now assess whether common KCNMB1 haplotypes also relate
with essential diastolic hypertension and response to antihypertensive drug
therapy in a large and well characterized population composed of 3,919 par-
ticipants aged 25 to 74. Six common KCNMB1 haplotypes (frequency > 2%)
were detected; one of them, encompassing the E65K variant, was found to be
associated with protection against moderate-to-severe diastolic hypertension
in adjusted haplotype-based logistic regression analysis (OR: 0.60, 0.37 to
0.95, 95% CI, P=0.03). Although 510 diastolic hypertensive participants were
on antihypertensive therapy, only 265 (51.9%) achieved the treatment goal
of diastolic blood pressure (DBP) <90 mm Hg. Logistic regression analysis
identified one haplotype encompassing the IVS2+15C>T polymorphism as
an independent determinant of uncontrolled DBP in treated patients (OR:
1.75, 1.16 to 2.66, 95% CI, P=0.008). There was also a significant copy-
number-dependent association between IVS2+15C>T variant and DBP levels
in treated patients (P<0.005). In conclusion, our study confirms the relevance
of the BK channel beta1 subunit in the control of blood pressure in humans,
and shows the first piece of evidence for a BK channel beta1 polymorphism
modifying the response to antihypertensive therapy.

We-P11:173 LIPID PROFILE IN UNCOMPLICATED NON
DIABETIC HYPERTENSIVE

M. Sadeghi1, H. Roohafza2. 1CVD in Women Department, Isfahan
Cardiovascular Research Center, Isfahan, Iran; 2Mental Health Department,
Isfahan Cardiovascular Research Center, Isfahan, Iran

Objective: This study is an effort to determine the prevalence and types of
dyslipidemia among hypertensive population.

Methods: This case- control study was performed in 1500 participant
over 30 years between 1998-2001. The case group consist uncomplicated
non-diabetic hypertensive patient and Control group were normotensive in-
dividuals. First a questionnaire consisting of demographic detail, drug intake
and smoking status was filled. Then physical examination including systolic
and diastolic blood pressure and body mass index was performed. Fasting
blood sample was drawn for sugar, total cholesterol (TC), triglyceride (TG),
LDL-C and HDL-C was also detected. Data analysed by t-test and Chi-square
test.

Results: Mean age in case and control groups 51.03±18.7 and 50.84±19.3
respectively. TC and LDL-C levels were higher in the hypertensive popula-
tion. There were no significant differences in HDL-C and TG levels. LDL-C
was also significantly higher in female hypertensive group as compared to
males and also in comparison with controls. TG and HDL-C level were not
significantly different in either sex in two groups. The overall prevalence of
dyslipidemia was more than 75 percent in case and nearly 70 percent in
control group. Hypercholesterolemia and high LDL-C were more prevalent in
case compare to control group.

Conclusion: These results indicate that hypercholesterolemia and high
LDL-C are more common variety of dyslipidemia in uncomplicated hyperten-
sion, and then we must consider primary and secondary prevention of it, with
life style modification and drug therapy in hypertensive patients.

We-P11:174 COMPARISON OF CARDIAC GEOMETRY AND
FUNCTION IN NORMOALBUMINURIC PATIENTS
WITH SYSTO-DIASTOLIC AND ISOLATED
SYSTOLIC ARTERIAL HYPERTENSION

M. Picca, F. Agozzino, G.C. Pelosi. Division of Internal Medicine, A.O.
Fatebenefratelli and Oftalmico-Pomm, Milan, Italy

Objectives: Systo-diastolic (SD) and isolated systolic (IS) hypertension (H),
microalbuminuria, left ventricular (LV) hypertrophy and a decreased midwall
LV performance are associated with an increased risk for cardiovascular
diseases. This study was designed to compare the LV geometry and function
in normoalbuminuric (N) patients (pts) with untreated SDH and ISH.

Methods: 36 N pts (16 women and 20 men, mean age 67±5 years) with
newly diagnosed untreated, grade 1-2 ISH (group 1) and 42 sex- and -age
matched N pts with grade 1-2 SDH (group 2) were studied using doppler
echocardiography.

Results: There was no significant difference between the two groups in LV
ejection fraction and fractional shortening (FS). LV mass index (MI) resulted
significantly higher (p<0.01) in the group 1. The predicted midwall FS was
significantly lower (p<0.01) in hypertensive group 1 pts. The E/A ratio was
impaired in both groups, but was significantly more reduced (p<0.05) in
group 1. Distribution of geometric patterns of LV hypertrophy was different
between the two groups: a significantly higher prevalence of C remodeling
pattern (22/36 pts, p< 0.01) was found in group 1 pts in comparison with
group 2. In group 2, 26 pts had a normal geometry, 10 had a C remodeling,
4 had a C LV hypertrophy pattern and eccentric LV hypertrophy pattern was
observed in 2 pts.

Conclusions: ISH is associated with an increased LVMI, a higher preva-
lence of a CLV remodeling pattern, a depressed midwall systolic performance
and a markedly impaired diastolic function
Funding: No funding was requested for this study

We-P11:175 APO E AND ACE GENES IN MILD ESSENTIAL
HYPERTENSION (EH)

I. Pecin, M. Laganovic, J. Sertic, Z. Reiner, D. Kuzmanic, B. Jelakovic.
University Hospital Center Zagreb, Zagreb, Croatia

Introduction: The role of gene polymorphisms in etiopathogenesis of EH and
atherosclerosis is still not elucidated. The aim of this study was to determine
frequency APO E and ACE genes alleles in patients with mild EH.

Patients and Methods: We enrolled 337 patients (mean age 52.2;171
men and 166 women). Patients with positive history for cardiovascular
event,diabetes,renal impairment and those who were taking antihypertensive
or antilypemic therapy were excluded. ACE genotype was determined using
PCR method, while APO E using LightCycler and hybridisation probes.

Results: There were 70 patients with DD(33.9%), 108 with ID(51.1%)
and 33 with II(15.6%) ACE genotype. D alelle frequency was 0.58(vs. 0.53
in normotensives;p=0.09). Distribution of APO E genotype was: E 2/3 in
25(11.8%),E 3/3 in 42(67.2%),E 2/4 in 4(1.8%),E 3/4 in 33(15.6%),E 4/4 in
5(2.3%),E 2/2 in 2(0.9%). Frequency of E2 allele was 0.07,E3 0.81,E4 0.11
(significantly different when compared to the normotensives p=0.019).Patients
with DD had more often E2/4 and E3/4 genotype than patients with II(6.0%
vs. 0;24.2% vs. 12%, respectively; p<0.05). Patients with E3/4 had highest
LDL cholesterol values, E2/4 had highest triglyceride levels (p<0.05).

Conclusion: Higher frequency of E 4 alelle was observed in our group
of patients with EH. Among tham patients with DD genotype had higher
frequency than homozygous for I allel. Patients with E4 alelle had higher
values of LDL-C i triglycerides.

We-P11:176 ADMINISTRATION OF DOXAZOSIN COULD
IMPROVE ATHEROSCLEROSIS AND
INFLAMMATION IN THE PATIENTS WITH
HYPERTENSION IN THE MORNING

Y. Miyashita 1, I. Saito2. 1Internal Medicine, Shizuoka Red-Cross Hospital,
Shizuoka, Japan; 2Health Center,School of Medicine, Keio Univ., Tokyo,
Japan

We hypothesized that treatment of hypertension in the morning (HTm) by
Doxazosin (Dox) may improve some markers related to atherosclerosis. We
analyzed home blood pressure (HBP) values in hypertensive patients who had
been treated with anti-hypertensive agents. HTm was defined as follows, i)
HBP in the morning (HBPm) was more than 135/85 mmHg and ii) HBPm was
more than 10 mmHg higher than that of evening (HBPe). Patients with HTm
were given Dox and were designated as Dox group. The other patients were
designated as nonDox group and were given Ca antagonist or angiotensin
type 1 receptor blocker (ARB) if their HBPm and HBPe were higher than
135/85 mmHg. Before adding Dox, there was a significant difference between
HBPm (145±11/84±9 mmHg) and HBPe (135±15/78±9 mmHg) in Dox
group (n = 83). and no significant difference between HBPm (133±15/79±10
mmHg) and HBPe (129 ±15/74 ± 10 mmHg) was observed in nonDox
group (n = 69). In Dox group, the level of high sensitive C-reactive protein
(CRP) (1.37±2.62 mg/l) was significantly higher than that in nonDox group
(0.59±0.71 mg/l), but no difference was seen in bracia-ankle pulse wave
velosity (baPWV) (Dox group: nonDox group = 1752±301: 1685±351 cm/s).
After two years of observation, HBPm was significantly decreased in both
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groups (128±11/75±7: 126±11/77±8 mmHg, respectively), however CRP
and baPWV was significantly decreased (0.93±1.13 mg/l, 1639±304 cm/s)
only in Dox group. In concclusion, administration of Dox to patients with
HTm could improve HBPm, inflammation and atherosclerosis.

We-P11:177 STUDY 0F INCIDENCE OF NUTRIENT CANALS IN
HYPERTENSIVE AND NON HYPERTENSIVE
PATIENTS

M. Mehdizadeh, A. Azimipour. Radiology Dep.Dental Fac.Isfahan Medical
Science University, Isfahan, Iran

The prevalence of high blood pressure in our society is increased. Existing
nutrition canal in anterior segment of mandible in some references referred as
an indicator of high blood pressure disease. In condition which is no complete
history of blood pressure disease, existing this radiographic appearance can
help in diagnosis of disease. The Aim of this study is comparing incidence
nutrient canals in anterior segment of mandible in hypertension patient and in
one hypertension patients.

Materials and Methods: 32 high blood pressure patient and 32 patients
with normal blood pressure were selected. All of cases did not have diabetes,
periodontal disease, tuberculosis, rickets and coarctasion of the aorta. Form
all cases prepared preapical radiography from anterior segment of mandible,
by the same condition.Their blood pressures were prepared twice by WHO
standard method. Radiographs were interpreted by dental radiologist. Data
were analyzed by Chi2-test.

Results: The frequency of nutrition canal in high blood pressure group was
37.5% and normal groups was 53.1% but there was no significant difference
between two group. The mean of patient age with nutrient canals was more
than patient without nutrition canals. There was no significant relation between
sex and existing nutrition canal.

Conclusion: There is no significant relation between nutrition canal in
anterior segment of mandible and high blood pressure disease, duration of dis-
ease, kind of blood pressure and sex. But there is significant relation between
age and periodontal disease.The study relation this radiographic appearance
by diabetes needs to study more.

We-P11:178 INTRAVENOUS INFUSION OF SODIUM SELENITE
DECREASES BLOOD PRESSURE IN
NORMOTENSIVE RATS

E. Amano1, H. Hashimoto1, Y. Nakai1, M. Atake1, N. Takechi1,
M. Takenaka2 , N. Kurihara1. 1Hygiene and Preventive Medicine, Faculty of
Life Science, Kobe Women’s University Graduate School, Kobe, Japan;
2Molecular Medicine, Faculty of Life Science, Kobe Women’s University
Graduate School, Kobe, Japan

Objective: Selenium has several metabolic activities via enzymes which are
essential to protect against oxidative damage and to regulate immune function.
It is also suggested to have other health benefits unrelated to its enzymatic
functions. In this study, we observed the acute effects of intravenous injection
of selenium on blood pressure in normotensive rats, which may not be due to
its enzymatic functions.

Methods: Each male normotensive Wister rat (180-200 gBW) was anaes-
thetized with thiobutabarbital and the left femoral blood vessels cannulated
for measuring mean arterial pressure (MAP) and solute infusion. Each animal
received sodium selenite infused in normal saline for 10 min. MAP was mea-
sured for the last 5 min. Other anaesthetized rats received a bolus intravenous
injection of sodium selenite after the cannulation and observed MAP.

Results: Intravenous infusion of sodium selenite decreased MAP dose-
dependently except for a large dose (-2.7+2.2, -7.0+3.9, -9.1+2.5, -12.4+2.5,
-16.1+1.7 and -7.6+3.1mmHg for 30, 60, 140, 280, 560 and 830ug/kg/min,
mean+SE, n=7). Bolus injections decreased MAP for 1-3 min. Then, MAP
returned to baseline. The maximum changes in MAP were -7.2+1.4, -8.0+1.3
and -11.4+3.4mmHg for 0.5, 5, 50 ug/kg (n=5).

Conclusions: Intravenous infusion and bolus injections of sodium selenite
decrease blood pressure dose-dependently in normotensive rats, as long as the
dose was within limits. The examinations of the mechanisms are now going
on, which may suggest the non-enzymatic functions of selenium.
Funding: This study was supported by a grant of The Special-Aid of
Yukiyoshi-Gakuen in 2005.

We-P11:179 GENETIC POLYMORPHISMS OF CHOSEN
CANDIDATE GENES IN ESSENTIAL
HYPERTENSION CONTROLLED AND RESISTANT
TO THE ANTIHYPERTENSIVE THERAPY

M. Jáchymová1, K. Horký2, Z. Hlubocká2, V. Lánská3. 1Institute of Clinical
Biochemistry, Prague, Czech Republic; 21st Medical Faculty, Charles
University, Prague, Czech Republic; 3Ikem, Prague, Czech Republic

Objectives: Numerous polymorphisms of the candidate genes, encoding
pressoric and depressoric substances, are suggested to be involved in the
pathogenesis and severity of arterial hypertension. The aim was to compare
the gene polymorphisms of particular components of the renin-angiotensin-
aldosterone system, sympathetic nervous system, and endothelial nitric oxide
synthase among the normotensive controls and hypertensive patients.

Methods: We assessed previously referred polymorphisms in a group of
middle aged normotensive group and 2 series of hypertensive subjects - one
well controlled by common antihypertensive therapy and second resistant to
the treatment at least by 3 antihypertensive agents.

Results: We did not find any significant differences in the genotype/allele
frequencies among studied groups with the exception of aldosterone synthase
as well as between controlled and resistant hypertensives with exception
of endothelial nitric oxide synthase alleles. Linkage of BP on the studied
genes in the whole series was not significant with the exception of gene
of beta2-adrenergic receptor for both BPs and BPd. The influence of gene
was significant for ACE, angiotensinogen and beta2-adrenergic receptor genes
only in hypertensive patients.

Conclusions: Our findings of only weak linkage between BP and geno-
types/alleles polymorphisms in normotensives in contrary to the hypertensives,
where the linkage could be demonstrated more frequently, suggests possible
participation of an additional pathogenic mechanism in clinical expression of
genetic predisposition to hypertension.
Funding: Supported by the project MZO 64165

We-P11:180 PREVENTION OF CARDIOVASCULAR AND RENAL
EVENTS WITH AN ANTIHYPERTENSIVE
REGIMEN OF PRETERAX (NOLIPREL) ADDING
SIMVASTATIN IN PATIENTS WITH DIABETES

K. Gogoladze, N. Chachanidze. Acad.O.Gudushauri National Medical
Centre, Tbilisi, Georgia

Objective: Angiotensin-converting enzyme inhibitor (perindopril) plus a
chlorosulfamoyl diuretic (indapamide),leed to additive synergy of the antihy-
pertensive effects of the two constituents and are considered first-line therapies
in hypertensive diabetic patients as glucose metabolism is not relevantly ef-
fected.In most patients with type 2 diabetes the major features of dyslipidemia
are the following:increased trigliceride levels,decreased high-density lipopro-
tein cholesterol (HDL-C) levels and changes in the composition and level of
low-density lipoprotein cholesterol (LDL-C).

Methods: We included 87 patienys (age 43-68 years; 64,37% men)with
type 2 diabetes. Patients were randomly assigned to Preterax once daily in the
morning and Simvastatin 20 mg once a day in the evening,and observed them
during the 4 follow up months. Serum lipid parameters, BP monitoring and
albuminuria were measured at baseline and 8 and 16 weeks.

Results: Treatment was well tolerated. Simvastatin reduced LDL-C, and
the ratio of LDL-C/HDL-C. Preterax reduced albuminuria, after 1 month
normalized blood pressure.

Conclusions: Most diabetic patients require at least two different drug
classes to achieve the recommended target blood pressure of 130/85 mm
Hg. Preterax 1 tablet daily has an antihypertensive efficacy,reduces albumin-
uria,has low frequency of adverse effects. Simvastatin therapy improves serum
lipid levels in patients with type 2 diabetes. Further studies are required to
clarify the benefits of combination of Preterax and Simvastatin for reduction
of renal and cardiovascular risk in patients with diabetes.
Funding: Insurance Company BCI, Medical reference program.

We-P11:181 EFFECTS OF LONG- TERM ANTIHYPERTENSIVE
THERAPY WITH LACIDIPINE ON AMBULATORY
BLOOD PRESSURE AND ON CARDIOVASCULAR
REMODELING PROCESSES

Sh.D. Chumburidze, G.V. Lomtatidze, G.D. Shelia, T.I. Kurtanidze. National
Center of Therapy, Tbilisi, Georgia

The aim of the study was to assess the effects of long-term lacidipine treatment
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on blood pressure (BP) profile and on cardiovascular remodeling processes in
patients (pts) with arterial hypertension.

Methods: We studied 60 pts (45 men, 15 women, mean age 64.6 ± 4.7
years) with arterial hypertension grade I (according to ESH/ESC guideline).
This was an open controlled trial with lacidipine (lacipil, GlaxoSmithkline,
UK) 4 mg administered once daily. 24 hour BP monitoring, echocardiography,
carotid and brachial artery measurements were performed. Duration of the
study was 6 months.

Results: Target BP was reached in 86.6% of pts. BP monitoring revealed
significant lowering of systolic and diastolic BP. (SBP (24h) - 12.2%; SBP
(D) - 11.4%; SBP (N) - 15.1%; DBP (24h) - 11.7%; DBP (D) - 11%; DBP
(N) - 13% all P less 0.01). There were significant reduction in LV posterior
wall and interventricular septal thicknesses and LV mass index (-3.4%, 11.2%
and 8.4%respectively). This was accompanied by deceases of intima- media
tnickness of carotid and brachial arteries (-10.6% and -17. 2% respectively).
Change in heart rate was statistically not significant.

Conclusion: We conclude that lacidipine is an effective blood pressure
lowering agent, with positive effects on cardiovascular remodeling processes.
Funding: Pharmaceutical company GlaxoSmithKline ’s representation in
Georgia

We-P11:182 CIRCULATING LEVELS OF OXLDL AND CRP IN
PREHYPERTENSION

Z. Caparevic, N. Kostic, M. Dekleva, B. Pencic, S. Ilic. Clinical Hospital
Center Dr Dragisa Misovic, Department of Endocrinology, Belgrade, Serbia
- Montenegro

Objective: Previous reports have suggested that prehypertension is a risk
factor for coronary heart disease (CHD). The aim of this study was to esti-
mate relations between circulating levels of oxidized low-density-lipoproteins
(oxLDL), and C-reactive protein (CRP) in individuals identified with prehy-
pertension.

Methods: 33 prehypertensive (according to JNC 7: systolic blood pressure,
120 to139 mm Hg; diastolic blood pressure, 80 to 89 mm Hg) subjects with hy-
perlipidemia but without diabetes and CHD as first group; 26 hyperlipidemic,
normotensive subjects as second group. The control group was 26 healthy
subjects. Lipids profiles were measured by enzymatic methods. OxLDL was
determined by an ELISA (Mercodia AB, Sweden). CRP was measured using
hemiluminiscent methods.

Results: This was a non-significant difference between levels of oxLDL
in both groups (85.45±14.55 IU/L vs. 85.19±19.06 IU/L). The levels of
oxLDL in controls were significantly decreased when compared with pre-
hypertensive (85.45±14.55 IU/L vs.78.53±16.37 IU/L; p<0.05). This was
also a non-significant difference between levels of CRP in both groups
(2.40±1.20mg/ml vs. 2.15±1.87mg/ml). In controls median CRP concentra-
tions were 1.35±0.71mg/ml.

Conclusion: This study shows that individuals identified with prehyper-
tension are not associated with increased levels of oxLDL and CRP.

We-P11:183 HYPERTENSION

M. Bosnjak1, L. Sokolova Djokic2, S. Martinovic1 , M. Stic1. 1City Hospital,
Sombor, Serbia - Montenegro; 2Institute of Public Health, Sombor, Serbia -
Montenegro

Arterial hypertension as a consequence of unhealthy nutrition, smoking, lack
of physical activity. stress, is by a rule a step towards to heart attack. Even
greater danger awaits in the form of a high blood pressure which is not spotted,
not being controlled or treated properly, the same goes for unregulated high
pressure. The objective of this work is to confirm the connection between
hypertension and a heart attack using a sample of patients suffering from acute
heart attack.

A survey consisted 51 questions was conveyed on a sample of 34 patients
during 2 months in the fall of 2005. They were stationed in a Coronary unit of
City Hospital of Sombor, diagnosed with Infarctus myocardii acuta.

Out of the total of 34 patients, from age 30 to 89,20 of them are aware of
their high blood pressure,12 of them has had hart disseases. 27 of them are
having a first hart attack, 5 the second, and 2 the third. 20 of them haven’t
noticed anything irregular in past few days, the rest of them were under stress,
smoke, and drink excessively. 13 suffer from insomnia. 11 of them smoke. To
sum up, out of 34 surveyed patients with acute hart attack, % are employed
% is aware at their hypertension, however % of them don’t visit their doctor
for check up. Those patients are not under antihypertensive therapy. 50% of
hypertonic are under constant stress they smoke and drink.

With smoking prevention, anti stress programs, strengthening the link be-
tween patients and doctors through education, campaigns, courses on healthy
lifestyle primary preventive actions on early discovering of high blood pres-
sure, the incidence of hypertension, and hart attack could be lowered, and the
risk of death by these illnesses.
Funding: Coronary unit, City Hospital

We-P11:184 ENDOTHELIAL NITRIC OXIDE SYNTHASE (ENOS)
GLU298ASP AND T-786C GENE POLYMORPHISM
AND METABOLIC SYNDROME IN ESSENTIAL
HYPERTENSION

L. Pucci1, D. Lucchesi1, C. Fotino1, S. Triscornia1, G. Dell’Omo2,
R. Pedrinelli2 , R. Miccoli1 , S. Del Prato1, G. Penno1. 1Department of
Endocrinology and Metabolism, University of Pisa, Pisa, Italy;
2Cardiototacic Department, University of Pisa, Pisa, Italy

Recent data suggest a role for eNOS gene in the pathogenesis of metabolic
syndrome (MS) in hypertensive patients. We search for possible association
between two polymorphisms of eNOS gene (T-786C in the promoter region
and Glu298Asp (E/D) in exon 7) and MS in 278 nondiabetic males (age:
20-78 yrs) with essential hypertension. MS (ATPIII criteria) was present
in 105 (37.8%) subjects. Percentages of the EE298, ED298 and DD298
genotypes were 45.0, 42.1 and 12.9%, respectively; whose of the TT786,
TC786 and CC786 were 21.4, 48.2, and 30.4%. There were no differences in
genotypic distribution (or allelic frequency) between hypertensives with and
without MS (E/D genotypes: Chi-square=0.78, 2df, p=0.67; T/C genotypes:
Chi-square =0.07, 2df, p=0.96). We then look for individuals carrying two
of these polymorphisms to find that DD298-CC786 association conferred
greater susceptibility for MS. In DD298-CC786 subjects, the prevalence of
MS (58.3%) was higher than in all other haplotypes (35.8%; Chi-square
=4.726, 1df, p=0.029). Moreover, DD298-CC786 subjects had a tendency
for higher fasting plasma glucose, waist, BMI, triglycerides and significantly
higher hs-CRP (4.46; 95%CI: 2.6-6.3 mg/l vs 3.18; 2.5-3.8 mg/l). There was
no difference in age amongst groups. Our results highlight the complexity of
genetic susceptibility for complex traits, such as MS requiring the epistatic
association of more than one polymorphism, and suggest a role for eNOS
polymorphisms in modulating the susceptibility to MS in male essential
hypertensive individuals.

We-P11:185 A LIFESTYLE PROGRAM FOR TREATED
HYPERTENSIVES IMPROVES CARDIOVASCULAR
RISK FACTORS: A RANDOMIZED CONTROLLED
TRIAL

V. Burke, L. Beilin, H. Cutt, J. Mansour, A. Williams, T. Mori. School of
Medicine and Pharmacology, University of Western Australia, Perth,
Australia

Lifestyle modification is promoted in the management of hypertension and
dyslipidaemia, but it is difficult to achieve and maintain.

Objectives: To determine whether a lifestyle program, the Activity, Diet
and Blood Pressure Trial (ADAPT), could improve cardiovascular risk factors
in overweight, drug-treated hypertensives.

Methods: Volunteers 40-70 yrs and treated with antihypertensive drugs for
> 3 months, were randomised to usual care (n=118) or to a 16-wk program
(n=123) promoting weight loss; a low-sodium diet, high in fruit, vegetables,
and fish; increased physical activity; and reduced alcohol. Diet, physical
activity, anthropometry and biochemistry were assessed at 16-wk and 1-yr
later.

Results: 98 usual care and 106 program participants completed the 16-wk
assessment; and 90 and 102 completed the 1-yr follow-up. With the program,
significant net changes at 16-wk were: dietary fat (-4.1% energy); salt (-300
mg/d); fish (+2.3 serves/wk); vegetables (+4.6 serves/wk); alcohol (-5.2 g/d);
physical activity (+52 min/wk); weight (-3.3 kg); cholesterol (-0.2 mM); and
triglycerides (-0.14 mM). At 1-yr significant net changes were: dietary fat
(-3.3% energy); fish (+3.0 serves/wk); vegetables (+4.9 serves/wk); weight
(-3.0 kg); HDL-C (+0.05 mM); and insulin (-0.84 pM).

Conclusions: The ADAPT lifestyle modification program led to short
and medium term benefits, and the potential for long-term reduction of
cardiovascular risk in treated hypertensives.
Funding: The study was funded by the Australian National Health and Medi-
cal Research Council and the Australian Fisheries Research and Development
Corporation.
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We-P11:186 ENDOTHELIAL NITRIC OXIDE SYNTHASE E298D
AND T-786C POLYMORPHISMS DO NOT AFFECT
POST-CHALLENGE GLUCOSE AND INSULIN IN
NONDIABETIC HYPERTENSIVE MEN

D. Lucchesi1, L. Pucci1, C. Fotino1, S. Triscornia1, G. Dell’Omo2,
R. Pedrinelli2 , R. Miccoli1 , G. Penno1, S. Del Prato1. 1Department of
Endocrinology and Metabolism, University of Pisa, Pisa, Italy;
2Cardiothoracic Department, University of Pisa, Pisa, Italy

eNOS gene modulates NO production, regulates tissue blood flow and by
this mechanism may play a role in the regulation of insulin sensitivity and
secretion. In nondiabetic and type 2 diabetic subjects from Japan both E298D
and T-786C eNOS polymorphisms were associated with insulin resistance. No
such date are available in Caucasians. We examined the association of these
polymorphisms with fasting and post-challenge glucose and insulin levels in
278 Caucasian nondiabetic men (aged 20-78) with essential hypertension. A
75g OGTT was performed and blood sampling obtained at 0, 30, 60, 90, 120
and 180 min after glucose loading. Genotypes of E298D and T-786C were
determined by PCR-RFLP. Percentages of the EE, ED and DD genotypes
were 45.0, 42.1 and 12.9%, respectively while TT, TC and CC were 21.4, 48.2
and 30.4%. There was no difference among genotypic groups in age, BMI,
WHR, blood pressure, and lipid profile. Fasting and post-challenge glucose
and insulin were similar in all groups. No significant differences by genotypes
were observed in HOMA-IR (E298D: EE 3.0±1.9; ED 3.6±3.2; DD 2.8±1.2,
p=0.10; T786C: TT 3.3±2.7; TC 3.3±2.7; CC 3.2±1.7, p=0.98) as well as
in area under curve for both glucose and insulin and in insulinogenic index
(DeltaI30/DeltaG30; E298D: EE 98±58; ED 135±132; DD 100±69, p=0.22;
T786C: TT 112±83; TC 116±113; CC 120±99 pmol/mmol, p=0.91). No as-
sociation became apparent even after assessment for polymorphic interaction.
In conclusion, in nondiabetic hypertensive Caucasian men the eNOS E298D
and T-786C polymorphisms were not associated with insulin sensitivity or
secretion as measured by OGTT.

We-P11:187 MONOCYTE/MACROPHAGE STATUS AND THE
LEVELS OF SOLUBLE CELL ADHESION
MOLECULES AND INTERLEUKIN-6 IN YOUNG
PATIENTS WITH ESSENTIAL HYPERTENSION.

D. Zapolska-Downar 1,2, A. Siennicka1 , K. Chelstowski1 , K. Widecka3,
I. Goracy1, B. Millo1, M. Naruszewicz1 . 1Department of Clinical
Biochemistry and Laboratory Diagnostics, Pomeranian Medical University,
Szczecin, Poland; 2Department of Biochemistry and Clinical Chemistry, The
Warsaw Medical University, Warsaw, Poland; 3Department of Endocrynology
and Metabolic Disease, Pomeranian Medical University, Szczecin, Poland

Objective: The purpose of this study was to determine whether arterial
hypertension and tobacco smoking modify the phenotype of monocytes
and monocyte-derived macrophages, endothelial function and inflammatory
reactions in young persons with essential hypertension.

Methods and Results: We enrolled 40 young patients (24.1±4.7 years)
with previously untreated arterial hypertension and 40 age-matched healthy
controls. Each group consisted of an equal number of smokers and non-
smokers.

As compared to control, in the hypertensive group we found enhanced
monocyte expression of CD11a (p<0.000), reduced expression of CD49d
(p<0.000) and CD62L (p<0.019), greater oxidative stress in resting and
PMA-stimulated monocytes (p < 0.000), enhanced adhesion of monocytes
to endothelial cells (p<0.000) and greater expression of CD36 on monocyte-
derived macrophages (p<0.000). Cigarette smoking by hypertensive patients
was associated with enhanced (p<0.000) CD11a expression, greater (p<0.000)
oxidative stress in resting and PMA-stimulated monocytes. CD36 expression
on macrophages was increased in hypertensive smokers as compared to non-
smokers (p<0.05). There was no significant differences in serum levels of
sICAM-1 and sVCAM-1 between the control and hypertensive group. In the
hypertensive group IL-6 concentrations were significantly (p<0.009) higher
than in normotensives.

Conclusion: In young persons with hypertension is associated with a
change of monocyte/macrophage function, monocyte activation and an in-
creased inflammatory response.
Funding: By grant from Polish Ministry of Education and Science, No.
3PO5B 00623.

We-P11:188 REDUCED AORTIC ROOT COMPLIANCE STATUS
AND LIKELIHOOD OF ASSOCIATED CORONARY
ARTERY DISEASE IN HYPERTENSIVE PATIENTS

A.M. Hegazy, B.A. Abdulkader. Farwania Hospital, Ministry of Health,
Farwania, Kuwait

Objectives: To investigate that the stiff aortic root is a marker for prediction
of associated coronary artery disease (CAD) in hypertensive patients.

Patients and Methods: Hundred and eighty hypertensive patients and 50
normotensive subjects were included. Ambulatory blood pressure recording,
hand-grip isometric exercise, echocardiography, stress thallium scintigraphy
and coronary angiography were performed. Aortic root compliance (C)
can be defined by C=variation of aortic area/variation of pressure between
measurements at rest and isometric exercise (cm2/m2/mmHg).

Results: There was a significant correlation between blood pressure load
as an independent variable and aortic root compliance as a dependent variable
(r=0.893,p<0.05). Predictive indices revealed that reduced aortic root compli-
ace is valid as indicator to predict CAD as the sensitivity was 80%, specificity
=75%, accuracy =78%, positive predictive value=68% adn negative predictive
value =32%. Receiver operativg characteristic curve data revaled that cut- off
value of aortic root compliance =0.025 cm square/meter square/mmHg is a
useful marker to identify patients with likelihood of CAD, sensitiviy=81%,
false positve=2 and area under curve was=0.823 and probability of error
=37%. Stepwise multivariate analysis revealed that a reduced aortic root
compliance was associated with age, smoking, diabetes mellitus status, hy-
percholesterolemia, increased systolic BP load, increased BP variablity and
nocturnal BP non dippers (p<0.05).

Conclusion: Reduced aortic root compliance can be considered as a marker
of subclincal athersclerosis.

We-P11:189 ARTERIAL HYPERTENSION IN PATIENTS
SUFFERING OF PERIPHERAL ARTERITIS

A. Berrah, N. Ouadahi, D. Hakem, M. Boucelma, D. Zemmour, C. Farad,
M. Ibrir. Department of Internal Medicine, CHU Bab El Oued, Algiers,
Algeria

Objective: To analyse the frequency and the features of arterial hypertention
(AHT) in peripheral arteriopathies’s population in Algeria

Methods: Multicenter and retrospective study in 2 Algerian areas (Algiers
and Ghardaia) from June 2004 to May 2005 collecting 317 patients

Results: The AHT was observed in 209 patients (66%) and the peripherals
arteritis’s diagnosis was a circumstance of their revealing 6% (9 patients)

The arterial hypertension was associated to carotid sclerosis in 69 patients
(35%), to coronary atherosclerosis in 35 patients (16, 7%) and to kidney
arteriosclerosis in 7 patients (3%)

The arterial hypertension‘s treatment was prescribed to 137 patients (43%)
but appears inadequate in 18 cases (6%) so the control of arterial pressure was
obtained in only 56 patients (26%)

Discussion: If we compare our results to URCAM study (294 patients)
we observed same frequency of arterial hypertension prevalence (URCAM:
60%) in peripheral arteriopathies‘s patients but we noted significant difference
of the frequency of carotid atherosclerosis (46% for URCAM), coronary
atherosclerosis (39%) and kidney arthrosclerosis (31%) appeared must good
detected.

Conclusion: AH is narrowly linked in peripheral arteritis in our study.
The screening of others sides of atherosclerosis suffering of appropriate
explorations.

Our study showed our insufficiency to evaluate correctly and completely
our patients followed for AHT. So AH’s patients must have early com-
plete exploration of all atherosclerosis arteritis including peripheral Doppler
exploration.

We-P11:190 ASSOCIATION OF INTERLEUKIN-6 GENE
POLYMORPHISM WITH ESSENTIAL
HYPERTENSION IN TATARS FROM RUSSIA

Y.R. Timasheva1, T.R. Nasibullin1 , A.N. Zakirova2, O.E. Mustafina1.
1Institute of Biochemistry and Genetics UFA Sci Centre Russian Academy of
Science, UFA, Russia; 2Republic Centre of Cardiology, UFA, Russia

Objective: Genetic association between cardiovasculardisease and pro-
inflammatory cytokines, such as interleukin-6 (IL-6) has been recently
reported. It has been shown that IL-6, due to its pleiotropic actions, is also
involved in the pathgenesis of hypertension, IL-6 -572 C allele was shown to
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be associated with increased IL-6 plasma level (Brull DJ et al,2001). The aim
of the present study was to investigate whether IL-6 promoter polymorphism
plays a role in essential hypertension (EH).

Methods: The study comprised 339 hypertensive patients, mean age
54.49±10.41 years, and 203 unrelated healthy subjects, mean age 38.9±7.98
years, from Tatar ethnic group (Bashkortostan, Russia). Genotyping was
carried out using polymerase chain reaction followed by MbiI digestion, as
previously described (Humphries SE et al, 2001). Statistical analysis was
performed using Fisher’s exact test.

Results: Genotype frequencies distribution did not significantly differ in
patients and control group. however, after adjusting to the clinical phenotypes,
IL-6 -572 GG genotype turned to be significantly higher among those patients
who had stroke, comparing to the hypertensive patients without complications
of EH (P=0.036) and with normotensive control subjects (P=0.028). Thus, we
found that IL-6 -572 GG genotype and allele G are associated with increased
risk of stroke in patients with EH (OR=2.74, P=0.028 and OR=2.57, P=0.033,
respectively).

Conclusion: Our findings provide the evidence that IL-6 -572 GG genotype
is associated with cardiovascular complications in patients with EH.

We-P11:191 THE RESULTS OF PROLONGED TREATMENT OF
PATIENTS WITH DIABETES MELLITUS AND
ARTERIAL HYPERTENSION WITH PERINDOPRIL

L.S. Pachulia, Sh.D. Chumburidze. National Center of Therapy, Tbilisi,
Georgia

Background: Diabetes mellitus is associated with macrovascular disease,
microvascular disease and cardiomyopathy. In each of these entities, the ACE
inhibitors plays an important role, particularly because ACE is upregulated in
diabetes.

The aim of the study was to evaluated the effects of long-term perindopril
(prestarium,Servier, France) treatment in patients (pts) with arterial hyperten-
sion and diabetes mellitus.

Methods: We studied 80 pts (aged 32 to 75 years) with diabetes mellitus
(duration 3 months to 20 years) and arterial hypertension (AH) grade I- II
(according ESH/ESC guidline). 40 pts (7 with grade I and 33 with grade II
AH) formed the 1st group of insulin-dependent pts. In the 2nd group of 40
insulin- independent pts, 9 had grade I and 31 grade II AH. Daily dose of
perindopril was 4 mg. Duration of the study was 3 years.

Results: In both group there was the decrease of EDV, ESV and the
increase of EF and E/A coefficients, demonstrating improvement of systolic
and diastolic function of left ventricle. Target BP was reached in 72.1% of
1st group and 68.2% in the 2nd group. In both groups all pts in addition to
positive hemodynamic changes showed an improvement in microcirculatory
parameters. Therapy with perindopril was well tolereted. No clinically relevant
advers events were observed during perindopril treatment.

Conclusion: Our experience shows that perindopril is a highly effective
drug for long-term and continous use in pts with diadetes mellitus and AH.
Funding: Pharmaceutical company Servier’s representation in Georgia.

We-P11:192 ANTIHYPERTENSIVE AND ANTIOXIDANT
EFFECTS OF CARBON MONOXIDE SUPPRESSES
ANGIOTENSIN II MEDIATED CARDIAC
HYPERTROPHY IN LDL-RECEPTOR KNOCKOUT
MICE

A. Kobayashi, K. Ishikawa, S. Kimura, Y. Kamiyama, H. Matsumoto,
Y. Maruyama. Fukushima Medical University, Fukushima, Japan

Objectives: Involvement of reactive oxygen species (ROS) as well as pressure
overload has been indicated in cardiac hypertrophy. We examined whether
carbon monoxide (CO) exposure inhibits left ventricular hypertrophy after
angiotensin II (AngII) infused LDL-receptor knockout mice.

Methods: Twelve week-old male LDL-receptor knockout mice were sub-
jected to AngII infusion using osmotic minipumps (AngII group). Animals
were exposed to CO in a chamber with AngII infusion (AngII + CO group).
Hydralazine was administered in their drinking water with AngII infusion
(AngII + Hyd group). After 2 weeks, blood pressure measurement and echo-
cardiography were performed. After sacrifice, cardiac hypertrophy and ROS
generation were evaluated. NADPH oxidase subunit expression was assessed
by Western blotting.

Results: Hydralazine treatment completely abolished the blood pressure
elevation induced by the AngII infusion whereas CO exposure mildly atten-
uated the AngII-mediated hypertension (AngII + Hyd group vs AngII + CO

group: 115±10 mmHg VS 141±20 mmHg). However, inhibitory action of
hydralazine on left ventricular hypertrophy was not as effective as that of CO.
Furthermore, increases of myocardial ROS generation and NADPH oxidase
(p22phox, p47phox) subunits expression were more effectively suppressed in
AngII + CO group than in AngII + Hyd group.

Conclusions: These results suggest that appropriate administration of CO
may exhibit beneficial effects reducing AngII-mediated cardiac hypertrophy
compared to vasodilator action of hydralazine.
Funding: Grant-in-aid 16590703 from the Ministry of Education, Science and
Culture of Japan.

We-P11:193 ACE2 ACTIVITY IS INCREASED IN MONOCYTES
DERIVED MACROPHAGES FROM
PREHYPERTENSIVE SUBJECTS

A. Raz1, A. Strizevsky1 , A. Gamliel-Lazarovich2 , S. Keidar1. 1Rambam
Medical Center, Haifa, Israel; 2The Bruce Rappaport Faculty of Medicine,
Technion - Lipid Research Laboratory, Haifa, Israel

Background: Hypertension is a major risk factor for cardiovascular disease
and renin-angiotensin-aldosterone plays a central pathophysiological role in
it’s formation. Angiotensin-converting enzyme (ACE) and it’s homologue
ACE2 control the formation of the counteracting effectors, angiotensin II
(angII), a vasopressor and angiotensin (1-7) a vasodilator. It is hypothesized
that the balance of the activities of ACE and ACE2 could have importance in
the control of hypertension.

Methods: Monocytes were isolated from blood samples of normotensives
(NT), prehypertensives (preHTN) and untreated hypertensive (HTN) male pa-
tients (n=28, 18 and 11 respectively). The activities of ACE2 were determined
by measuring leucine or phenylalanine released following hydrolysis of Ang I
and Ang II respectively. The activity of ACE was measured as well.

Results: Blood pressure levels were 112.6±1.4/74.8±1.2, 128.3±0.8/
78.1±1.2 and 151.4±2.7/99.3±2.4 mmHg in the NT, preHTN and HTN
respectively (p<0.001). The ACE2 mediated Ang II degrading activity
(ACE2-II) was 1201±241 fmole/min/mg cell protein in NT subjects and is
significantly (p<0.01) increased by 2.4 fold in preHTN. ACE2-II activity in
HTN and NT was not significantly different. ACE2 mediated Ang I hydrolysis
(ACE2-I) was 85 fold lower than the ACE2-II activity. ACE activity in the
HMDM was very low and did not differ between the 3 groups.

Conclusions: Prehypertensive subjects have higher ACE2-II activity com-
pared to hypertensive subjects, suggesting a protective role for ACE2 in the
early stage of HTN development, probably by accelerated degradation of
vassopressor AngII.

We-P11:194 TIME STRUCTURE OF BLOOD PRESSURE
VARIATION AND RISK FACTORS IN NON-DIPPER
KAZAKHS

H. Kawamura1, Y. Izumi2, H. Mitsubayashi1 , Y. Ozawa2, R. Masum3.
1Department of Medicine, Nippon Dental University, Tokyo, Japan;
2Department of Medicine, Nihon University School of Medicine, Tokyo,
Japan; 3Department of Cardiovascular Medicine, Xinjiang Medical
University, Urumqi, China

Objective: The hypertension and non-dipper variation of systolic blood pres-
sure (SBP) were higher in Kazakhs than in Hans in Xinjiang, China. To
analyze the non-dipper variation of SBP in Kazakhs, we studied the time
structure of variation of SBP and the biochemical parameters in Kazakhs.

Methods: We performed the cross-sectional survey of Kazakhs (aged
65∼70 yrs.). All subjects underwent 24-h ambulatory blood pressure monitor-
ing.

Results: Age, sex, body mass index, office and 24-h BP in non-dipper
Kazakhs were similar to dipper Kazakhs. However, standard deviation (SD)
and coefficient of variation (CV) of SBP were smaller in non-dipper Kazakhs
than dipper Kazakhs (SD, 14.1±2.8 vs. 17.4±4.7 mmHg, P<0.001; CV,
0.10±0.02 vs. 0.13±0.03, P<0.001). Average real variability of SBP did
not differ between non-dipper and dipper Kazakhs. We also studied spectral
analysis of SBP with maximum entropy method. The average peak spectral
density of mean 24-hour SBP was at 26.75-hour periodicity in dipper Kazakhs,
whereas it was at 5.87-hour periodicity in non-dipper Kazakhs. The timing
of lowest SBP was from 23:49 to 3:53 o’clock in dipper Kazakhs. However,
that of SBP was from 13:30 to 17:30 o’clock in non-dipper Kazakhs. The
biochemical parameters were not different between non-dipper Kazakhs and
dipper Kazakhs, except for lower urinary excretion of potassium in non-dipper
Kazakhs (17.9±7.9 vs. 22.9±10.6mEq/day, P <0.001).
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Conclusions: Prominent ultradian rhythms in SBP, timing of lowest SBP
shifting to the late afternoon, and low intake of potassium may contribute to
the non-dipper variation of SBP in Kazakhs.
Funding: Nihon University (#10).

We-P11:195 COMPARISON OF CAROTID INTIMA-MEDIA
THICKNESS IN PATIENTS WITH PRIMARY AND
SECONDARY HYPERTENSION

R. Holaj, B. Strauch, O. Petrak, T. Zelinka, J. Widimsky. 3rd Department of
Medicine, 1st Faculty of Medicine Charles University, Prague, Czech
Republic

Objective: Arterial hypertension is strong, independent risk factor for coro-
nary artery disease (CAD). Ultrasound measurements of carotid intima-media
thickness (IMT) have been shown to correlate with CAD risk. Our goal
was to find the differences in IMT measurement in patients with essential
hypertension (EH) and primary aldosteronism (PA).

Methods: IMT was measured in 25 patients with PA, 25 patients with
EH and 25 normotensive control subjects. The office blood pressure (BP),
age, body mass index, cholesterol, triglyceride, blood glucose levels were
comparable between PA and EH groups. IMT mean/max was calculated as the
average value of the highest measured IMT on eight analyzed segments.

Results: The patients with PA had significantly higher IMT mean/max
than the patients with EH and both groups of hypertensive patients had higher
IMT than control subjects (0.983±0.139 mm vs. 0.893±0.111 mm resp.
0.806±0.125 mm; P<0.01; P<0.01; P<0.001). There was a difference in
systolic and diastolic 24-hour BP between PA and EH (PA 151±18/91±10 vs.
EH 139±16/85±10; p<0.05; p<0.05). The statistically significant difference
in IMT mean/max between PA and EH diminished after adjustment of the
IMT values on age and mean value of 24-hour systolic BP using covariate
analysis (ANCOVA) (P=0.001).

Conclusion: Our results support the hypothesis that atherosclerotic changes
in patients suffering form PA progress more quickly that in same aged patients
with EH caused by higher 24-hour BP loading due to increased level of
aldosterone.
Funding: Supported by Grant NR/8155-5 provided by Internal Grant Agency
of the Czech Ministry of Health.

We-P11:196 ANTIAGGREGATION AND HIGH BLOOD
PRESSURE

M. Ferraro1, V. Spagnuolo2, G.F. Mauro1. 1Internal Medicine, San Giovanni
In Fiore, Italy; 2Interna Medicine, Cosenza, Italy

Introduction: The main aim of the antihypertensive therapy is the reduction
of mortality and the CV and renal morbidity.This target can be achieved
through two different approaches:a pharmacologic approach and another ap-
proach which consists in modifying the own life style.The therapeutic choice
is different according to the different individuals that have been examined.The
most part of the hypertensive suffers from other pathologies.Therefore, they
need some extra therapies:lipid lowering therapy, ASA and anti diabetes
therapy.

Aim: The aim is to estimate the predominance of hypertensive treated with
ASA.

Materials and Methods: We enrolled consecutive 96 people suffering
from high BP have been under observation (standard age: 69) for one
week.63% of this sample was male.These people had a standard 38 kg/m2

BMI,180/100 mmHg BP.25% of the same sample suffered from hypercholes-
terolemia,34% from obesity,23% from hypertriglyceridemia, 23% T2DM and
16% were smokers.

Results: 24% of these 96 consecutive people used to take Ca-antagonist,
10% beta-blokers, 31% ACE inhibitors, 16% AIIRA, 29% diuretics and 4%
alpha-blokers.Only 22% of these people was treated with ASA.

Conclusions: The final report noted that only the 22% of the hypertensive
has been treated with ASA, although the antiaggregation process has been sug-
gested by the various guidelines. Low dosages of aspirin have been considered
able to reduce or prevent brain and CVD especially in high risk individuals.
Our population showed ≥2 risk factors for cardio and brain-vascular diseases,
however, only 22% assumed the anti aggregation therapy.

We-P11:197 THIOREDOXIN AND GLUTATHIONE SYSTEMS
MRNA LEVELS IN HUMAN HYPERTENSION

M.L. Mansego1, S. Blesa1, V. Gonzalez1, M.C. Tormos2, O. Espinosa2,
G. Saez2, J. Redon3, F.J. Chaves1. 1Gen. Studies Lab FIHCUV, Valencia,
Spain; 2Dept Biochem Medical School, Valencia, Spain; 3Hypertension
Clinic Hcuv, Valencia, Spain

The objective of the present study was to assess the status of both antioxidant
GSH and TRX systems and their relationships to the redox status in a chronic
model of oxidative stress, essential hypertension subjects, in absence and
during antihypertensive treatment.

Methods: The mRNA level of glutation system (GSS, GCLC, GCLM,
GPXS y GSR) and thioredoxin system (TRXND1, TRXND2, TRXND3,
TXN y TXN2), normalized to GAPDH mRNA level, was measured using
quantitative RT-PCR and detected in ABI Prism 7000 sequence detection
system by Sybr Green.

Results: In the presence of chronic oxidative stress, a great disparity
between the two systems was observed in mononuclear cells for the mRNA
values of the genes codifying for enzymes controlling both systems. Lower
values of GRS, GSS, GCLC, GPXS and GCLM mRNAs were observed
in hypertensive subjects as compared to controls. These low mRNA values
still present even when the oxidative stress and the GSH increased under
antihypertensive treatment. In contrast, mRNA levels of the TRX1 and TRX2,
as well as of two of the thioredoxine reductases, TXNRD1 and TXNRD2,
were significantly higher in hypertensive than they were in controls. They de-
creased when treatment reduces oxidative stress. In conclusion, an inadequate
response of the GSH system to the oxidative stress was observed in essential
hypertension, while the preserved response of the TRX system is insufficient
to maintain a normal redox status.
Funding: 01/0069 (1 AND 2), 01/3047 and RCMN C03/01 (RECAVA) (F.I.S,
Spanish Health Ministry); GRUPOS03/101 (Valencian Government).

We-P11:198 DYSLIPIDEMIA AND STATE OF THE
CARDIOVASCULAR SYSTEM AND CIRCADIAN
BLOOD PRESSURE RHYTHM IN MEN WITH MILD
TO MODERATE HYPERTENSION

K. Chagunava, T. Kurtanidze, D. Tsiskarishvili, G. Lomtatidze. National
Centre of Therapy, Tbilisi, Georgia

Dyslipidemia and hypertension are considered as the most important risk-
factors of CHD. To study relationship between dyslipidemia and structural
and hemodynamical changes of the cardiovascular system and circadian blood
pressure (BP) rhythm in patients with mild to moderate hypertension we
examined 84 male patients (mean age 51,3±1,1 years). Examination included:
detection of CHD risk-factors; ultrasound evaluation of left ventricular mass
index (LVMMI); color triplex carotid artery scanning; assessment of en-
dothelial function of brachial artery; 24-hour blood pressure monitoring. 48
patients with normal levels of lipids were assigned to group 1 and 36 patients
with dyslipidemia - to group 2. In group 2 values of LVMMI (158,1±7,8
vs 134,9±3,6gr/m; p<0,001), thickness of intima-media complex (IMC)
of carotid arteries (1,18±0,04 vs 1,01±0,02mm; p<0,001) were certainly
increased and endothelium-dependent vasodilatation (EDVD) was reduced
(6,3±0,3 vs 7,4±0,3%, p<0,001); Occurrence of concentric remodeling was
2 times higher in gr 1 (13% vs 6%), of eccentric hypertrophy in gr 2 (47% vs
22%), of concentric hypertrophy almost equal (50% vs 47%). Normal geom-
etry occured only in gr1 (15%). Number of patients with normal BP rhythm
(Dipper profile) was 2 times higher in gr 1 (24% vs 12%).Atherosclerotic
plaques (AP) were detected in 18 patients, 14 of them were patients of gr 2.
Thus, in men with mild to moderate hypertension dyslipidemia is associated
with more pronounced and frequent changes of the target organs and disorders
of BP circadian profile (normal- Dipper profile was rare among patients with
dyslipidemia).

We-P11:199 ACHIEVEMENT OF THE THERAPEUTIC GOAL IN
A SELECTED HYPERTENSIVE POPULATION OF
OVER 50 YEAR OLD

M. Ferraro1, V. Spagnuolo2 , G.F. Mauro1. 1Department of Internal
Medicine, San Giovanni in Fiore, Italy; 2Department of Internal Medicine,
Cosenza, Italy

Introduction: H represents one of the most prevalent CV risk factors among
the population. 20% of the world population is considered to be hypertensive.
Such prevalence seems to be increasing probably due to the modifications of
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our life style. Therefore H can be considered the disease of the century and
the greatest cause of cerebro-vascular diseases especially among over 50 year
old people.

Aim: The aim is to estimate the predominance of over 50 year old
hypertensive who achieve the therapeutic goal.

Materials and methods: We enrolled 96 consecutive people suffering
from hypertension. 63% of this sample was male (mean age: 69 years). Such
people had a mean BMI of 38kg/m2, a mean BP of 180/100mmHg. 25% of
the population had hypercholesterolemia, 34% had obesity, 23% had hyper-
triglyceridemia, 23% T2DM, 16% were smokers and 41% had a sedentary
lifestyle. A subgroup of over 50 year old hypertensive has been selected from
these people.

Results: 96 people suffering from arterial hypertension have been under
observation (standard age: 69). A subgroup of over 50 year old people has
been selected from this sample. This subgroup was the 91% of the whole
population. 62% of this sample was male (mean age:71). Only 39% has
achieved the therapeutic goal of BP +130/80 mmHg.

Conclusions: In the 2003 guidelines, the Seventh Report of the JNC
underlined that in over 50 year old people the SBP which was higher than 140
mmHg was a very important risk factor in the cardiovascular diseases. For that
reason, we should set as target the value + 130/80 mmHg within this group
of people. Only 39% of our population has achieved the therapeutic goal and
more of 50% of the same has needed at least two drugs.

We-P11:200 MORE PRONOUNCED ANTIOXIDATIVE EFFECT
OF LONG-TERM TREATMENT WITH
CARVEDILOL COMPARED TO ATENOLOL IN
POST-MYOCARDIAL INFARCTION PATIENTS

G. Jonsson1, M. Abdelnoor1, I. Seljeflot1, H. Arnesen1, A.T. Hostmark2,
S.E. Kjeldsen1, I. Os3, A. Westheim1. 1Department of Cardiology, Ullevaal
University Hospital, University of Oslo, Oslo, Norway; 2Department of
General Practice and Community Medicine, University of Oslo, Oslo,
Norway; 3Department of Nephrology, Ullevaal University Hospital,
University of Oslo, Oslo, Norway

Objective: Oxidative stress might exert deleterious cardiovascular effects. In
the Carvedilol Acute Myocardial Infarction study (CAMIS), carvedilol was
compared to atenolol in patients after an acute myocardial infarction (AMI).
The aim of this study was to examine the antioxidative effects of carvedilol
compared to atenolol.

Methods: In a prospective, open and end-point blinded study, 232 patients
with AMI were randomized to either carvedilol or atenolol given in equipotent
doses. Oxidized low density lipoprotein cholesterol (ox-LDL), vitamin E and
thiobarbituric acid reactive substances (TBARS)were measured at baseline
and after 12 months of active treatment. Changes during the study period were
compared within and between the randomized groups.

Results: A decrease in ox-LDL was observed on both treatment modal-
ities, 40.5±15.6 to 35.0±13.8 U/L (p=0.0001) in the carvedilol group, and
40.3±16.5 to 37.4±13.1 U/L (p=0.044) on atenolol, with a significant be-
tween group change difference (p=0.036). The levels of vitamin E did not
change during carvedilol treatment (31.0±10.2 vs 31.7±11.1 μmol/L) but a
borderline decrease in the atenolol group was found (30.8±12.1 vs 27.2±9.1
μmol/L, p=0.056), with a significant between group difference (p=0.008). No
significant between group change difference in TBARS was observed between
the carvedilol and atenolol groups (p=0.454).

Conclusion: These results indicate that carvedilol has a more pronounced
anti-oxidative effect compared to atenolol in post-myocardial infarction pa-
tients, which might be of clinical importance.

We-P11:201 METABONOMIC CHARACTERIZATION OF
NUTRITIONAL AND ENVIRONMENTAL
SIGNATURES IN HUMAN POPULATION STUDIES

L.M. Smith1, E. Maibaum1, A. Maher1, Q. Chan1, P. Elliott1 ,
J. Mancilha-Carvalho2 , J. Stamler3, H. Kesteloot4 , J.K. Nicholson1,
E. Holmes1. 1Imperial College London, London, United Kingdom; 2Hospital
Universitário Clementino Fraga Filho, Rio de Janeiro, Brazil; 3Northwestern
University, Chicago, USA; 4University of Leuven, Leuven, Belgium

Objective: The INTERSALT Yanomamo sample had average systolic and
diastolic blood pressure levels of 95.4 and 61.4 mm Hg; the Chicago sample
averages were 114.1 and 70.1 mm Hg. Here we aim to use metabonomic
analytical techniques to identify nutritional and environmental biomarkers
possibly related to these cross-population blood pressure differences.

Method: 1H (proton) and 13C (carbon 13) nuclear magnetic resonance
(NMR) spectroscopy and liquid chromatography mass spectroscopy (LCMS),
combined with chemometric analysis of urine samples, were utilised to
identify metabolites.

Results: With new regression visualisation methods (partial least squares-
discriminant analysis [O-PLS-DA]), a statistical model was constructed to
aid in interpretation of discriminating metabolic signatures. Known biolog-
ical molecules, e.g. mannitol, 2-methyl-erythritol, p-cresol, 2-oxoglutarate –
usually in undetectable concentrations in western populations by conventional
NMR techniques – were the statistically significant discriminating factors.

Conclusion: Metabonomic profiling shows promise for enhanced under-
standing of genetic, environmental and dietary contributions to hypertension
development in human populations. It can provide information on molecules
that may prevent hypertension, and can provide leads for clinical studies on
biological properties of such and on disease prevention.
Funding: National Heart, Lung, and Blood Institute, U.S.A

We-P11:202 COMPLEMENTARY ROLES OF COLLAGEN AND
TISSUE FACTOR OF ATHEROSCLEROTIC
LESIONS IN SHEAR-INDUCED THROMBUS
FORMATION VIA PLATELET GLYCOPROTEIN VI

J. Cosemans1, I. Munnix1, P. Van Der Meijden1, M. Kuijpers1, J. Auger2,
S. Watson2, S. Heeneman1, M. Oude Egbrink1, M. Jandrot-Perrus3 ,
J. Heemskerk1. 1Cardiovascular Research Institute (Carim), Maastricht, The
Netherlands; 2Centre for Cardiovascular Sciences, Birmingham, United
Kingdom; 3Inserm E348, Paris, France

Objective: Ruptured atherosclerotic lesions actively promote thrombosis. We
searched for the platelet- and coagulation-activating components in (human)
plaques; and studied the contribution of the collagen receptor signaling cascade
via glycoprotein (GP)VI on (plaque) collagen-induced thrombus formation.

Methods: a) High-shear perfusion of blood over advanced atherosclerotic
plaque tissue using two-photon technology. b) In vitro and in vivo measure-
ment of thrombus formation of mouse platelets (partly) deficient in (active)
GPVI, FcR g-chain, Src kinases, adapter protein LAT or PLCg2. c) Thrombin
generation to measure coagulation-stimulating activity of plaques.

Results: Immobilised plaque material promoted platelet adhesion and
aggregate formation under flow, and evoked exposure of procoagulant phos-
phatidylserine on platelets. Blocking of GPVI abolished aggregation and
phosphatidylserine exposure; blocking of autocrine ADP signaling resulted in
incomplete inhibition. Collagen type I was a main platelet-activating compo-
nent in plaques. Plaque tissue factor enhanced platelet-dependent thrombin
generation in synergy with collagen. Partial expression of FcRg, Src kinases,
LAT and PLCg2 was necessary and sufficient for the thrombus-forming GPVI
effect on collagen. Key importance of GPVI signaling was confirmed in vivo.

Conclusions: In advanced plaques, collagen and tissue factor are major
initiating triggers of thrombus formation and procoagulant activity. Signaling
from PLCg2 upstream to GPVI and release of ADP mediate collagen-
dependent procoagulant activity of platelets.
Funding: NHF 2002B014, NWO 902-16-276, BHF

We-P11:203 PLATELET-DEPENDENT THROMBIN
GENERATION IS REQUIRED FOR TISSUE
FACTOR- AND COLLAGEN TRIGGERED
THROMBOSIS IN VIVO

M.J.E. Kuijpers1, I.C.A. Munnix1, C.P.M. Reutelingsperger1 , M.G.A. Oude
Egbrink2, J.W.M. Heemskerk1. 1Department of Biochemistry, Carim,
University of Maastricht, Maastricht, The Netherlands; 2Department of
Physiology, Carim, University of Maastricht, Maastricht, The Netherlands

Objective: Rupture of atherosclerotic plaques and subsequent thrombus for-
mation is the most important cause of acute cardiovascular incidents. Key
thrombogenic substances in ruptured plaques are tissue factor (TF) and
collagen, involved in initiating platelet activation and coagulation. We inves-
tigated how platelet activation and coagulation jointly contribute to thrombus
formation in vivo.

Methods: Thrombus formation was induced in mouse mesenteric arterioles
by FeCl3 and monitored by intravital microscopy. FeCl3 application caused
endothelial denudation and exposure of TF and collagen, which are also
exposed upon plaque rupture.

Results: Injection of anti-mouse TF mAb or factor VIIa-i inhibited throm-
bus formation. In mice lacking platelet glycoprotein VI, thrombus formation
was also greatly reduced. Thrombin inhibition by injection of melagatran or
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heparin into wildtype mice suppressed thrombus formation. Arterial thrombi
bound FITC-labeled annexin A5, indicating procoagulant phosphatidylserine
(PS)-expressing platelets. Moreover, injection of annexin A5 (chelating PS),
but not mutant M1234-annexin A5 (low affinity for PS), antagonized thrombus
formation. In vitro experiments with TF-triggered mouse platelet-rich plasma
showed that thrombin generation was suppressed by annexin A5, but not
M1234-annexin A5.

Conclusions: In this model of TF- and collagen-induced thrombosis,
thrombus formation relies on platelet-dependent thrombin generation via
PS exposure. Currently, the importance of this process is being studied in
thrombus formation on ruptured atherosclerotic plaques in mice.
Funding: NHF 2002B014 and 2005B079

We-P11:204 PLASMA CD40L LEVELS AND THROMBIN
GENERATION AFTER LIPID-LOWERING
THERAPY AND FOLIC ACID SUPPLEMENTATION

T.B. Domagala, M. Celinska-Lowehoff, J. Dropinski, M. Gnass, T. Iwaniec,
A. Borkowska-Mosur, A. Szczeklik. Jagiellonian University School of
Medicine, Krakow, Poland

Objectives: Statins and fibrates exert antithrombotic effects of potential
clinical importance. Upon interaction with its receptor CD40, CD40L elicits
inflammatory and prothrombotic responses that may favor and accelerate
atherosclerotic progression. We wondered whether the treatment with hy-
polipemic drugs in combination with folic acid supplementation may suppress
thrombin generation.

Methods: Forty-two subjects (29 M, 13 F) with high risk of coronary
artery disease were studied. Blood was sampled four times: at baseline, after a
month-long therapy with either simvastatin 40 mg daily (n=20) or micronized
fenofibrate 160 mg daily (n=22), and also after 2 months of supplementation
with folic acid at 0.4 mg daily. Over the following 4 months all patients took
40 mg simvastatin and 0.4 mg folic acid daily. In plasma and in the sampled
blood thrombin-antithrombin complexes (TAT) were evaluated.

Results: Plasma TAT levels decreased significantly and comparably after
a month-long therapy with both hypolipemic drugs and remained unchanged
during combined therapy with folate. Thrombin generation in the bleeding-
time blood was suppressed in the propagation phase already after one
month in both groups. Both total thrombin generated and sCD40L decreased
significantly after 6 months (p=0.0009; p=0.00002, respectively). Throm-
bin generation positively correlated with sCD40L in all subjects (r=0.42;
p<0.0001).

Conclusion: Both simvastatin and fenofibrate have comparative decreasing
effects on sCD40L and TAT levels, hence they might offer potential therapeutic
benefits beyond the lipid-lowering effects.

We-P11:205 ANTI-INFLAMMATORY ACTION OF A NEW LOW
MOLECULAR WEIGHT HEPARIN-LIKE
DERIVATIVE IN AN ACUTE EXPERIMENTAL
INFLAMMATORY MODEL

E. Masini1, A.M. Gori2, C. Mazzocca1 , D. Bani3, L. Giannini1 ,
M. Falciani2 , M. Manoni4, I. Lapini2, R. Abbate2, G.F. Gensini2. 1Dept of
Preclinical and Clinical Pharmacology, University of Florence, Florence,
Italy; 2Dept of Medical and Surgical Critical Area, University of Florence,
Florence, Italy; 3Dept of Anatomy, Histology and Forensic Medicine,
University of Florence, Florence, Italy; 4Inalco, Ricerche Scientifiche
Montale, S.P.A. Research Center, Pistoia, Italy

Heparin has several biological actions independent of its well-known anti-
coagulant activity: its ability to modulate the flogistic processes is clinically
relevant, considering the role of the inflammatory state in the appearance and
progression of atherosclerosis. The K5 polysaccharide obtained from E.Coli
strain 010:K5:H4 has a structure alike to N-acetylheparosan, the precursory
polymer of heparin. The aim of this study was to evaluate the effects of a
low molecular weight heparin-like derivative: K5-N OS epi LMW, admin-
istered intrapleurally at the different doses (0.1, 0.5, 1 mg/kg b.w.) on an
in vivo model of carrageenan-induced pleurisy in the rat. Compared with
the exudates, fluid volume and number of cells collected from the pleural
cavity of the sham-operated rats, injection of carrageenan induced a significant
increase in polymorphonuclear cell count. Pre-treatment of rats with K5-N
OS epi LMW (1 mg/kg b.w.) significantly (p<0.01) reduced the volume of
the pleural exudates(-38.4%) and the number of PMN within the exudates
(-93.5%). In addition, pre-treatment of rats with K5-N, OS epi LMW, as
well as with celecoxib (1 mg/kg b.w.), significantly inhibited (p<0.01) the

carrageenan-induced iNOS expression, and iNOS activity (-50%), as well as
NO production (-49%). The carrageenan-induced IL1-Beta and TNF-alpha
levels were found to be significantly lower in the pleural exudates of rats
pre-treated with K5-N OS epi (0.5 and 1 mg/kg b.w.) in comparison to those
observed in rats treated only with carrageenan. Similarly PGE2 levels in the
exudates were significantly lower in the exudates obtained from carrageenan
-treated rats that had been pretreated with K5-N OS epi at 0.5 or 1 mg/kg
b.w. These results indicate that the K5-N OS epi LMW is able to inhibit both
the expression and the production of inflammatory mediators and offer a new
therapeutic approach for the management of various inflammatory diseases.

We-P11:206 INDOBUFEN INHIBITS TISSUE FACTOR IN
HUMAN MONOCYTES THROUGH A
THROMBOXANE-MEDIATED MECHANISM

S. Eligini1, F. Violi3 , C. Banfi1,2 , S.S. Barbieri1 , M. Brambilla1,2 ,
E. Tremoli1,2, S. Colli1. 1Dept. Pharmacological Sciences, Univ. of Milan,
Milan, Italy; 2Centro Cardiologico Monzino, Univ. of Milan, Milan, Italy;
3Dip. Medicina Sperimentale, Universita’ la Sapienza, Rome, Italy

Objective: To assess whether indobufen, a reversible inhibitor of platelet
cyclooxygenase (Cox) activity affects tissue factor (TF) in human adherent
monocytes and to investigate the relationship between Cox-derived products
and TF.

Methods: Human monocytes were obtained from peripheral blood of
healthy donors. TF was evaluated as procoagulant activity (PCA) in monocyte
lysates. TF protein and mRNA levels were determined by Western blot and
RT-PCR analysis, respectively. Thromboxane B2 (TxB2) and prostaglandin
E2 (PGE2) formation was measured in monocyte supernatant by immunoen-
zymatic technique. Cox-1 and Cox-2 protein level, tyrosine phosphorylation
and mitogen activated kinase (MAP-kinase) activation were determined by
Western blot analysis.

Results: Indobufen prevents TF in human adherent monocytes by reduction
of thromboxane (Tx) synthesis, leaving PGE2 levels unaffected; alteration of
TxB2/PGE2 ratio is responsible for the observed effect. Prevention of LPS-
induced ERK1/2 phosphorylation is highlighted as the mechanisms through
which indobufen negatively affects TF.

Conclusions: Data show that indobufen down-regulates TF in monocytes.
This novel activity of indobufen, coupled with its antiplatelet effect may add
benefit for the use of the drug in the management of atherothrombosis.

We-P11:207 ANTI-THROMBIC ACTIVITY OF KOREAN
HERBAL MEDICINE, DAE-JO-WHAN AND ITS
HERBS

J. Kim1, G. Chang2, C. Kim3. 1Bundang Oriental Hospital, Department of
Pediatric, College of Korean Medicine, Dongguk University, Seoul, South
Korea; 2Gyeongju Oriental Hospital, Department of Pediatrics, College of
Korean Medicine, Donggyk University, Gyeoingju, South Korea;
3Department of Biochemistry, College of Korean Medicine, Dongguk
University, Gyeoingju, South Korea

Objective: The Anti-thrombic properties of the Korean herbal medicine,
Dae-Jo-Whan, which is consisted of 11 herbs of Rehmanniae radix, Homonis
placenta, Testudinus carapax, Eucommiae cortex, Asparagi radix, Phelloden-
dri cortex, Achyranthis radix, Liripos tuber, Angelicae sinensis radix, Ginseng
radix, Schizandrea fructus, were investigated.

Methods: DJW is a dried decoctum of a mixture of 11 herbal drugs.
Endotoxin-induced DIC model was prepared by the method of Kubo et
al(1984). Experimental DIC was induced by a modification of the methods
of Kubo et al(1984). Platelet aggregation test descibed by Ekimo et al(1991).
Fibrin plates were prepared by the method of Astrup and Mullertz(1952).
Inhibition of plasminogen and plasmin were investigated.

Results: The extractof DJW and its herbs, except G. radix, A. sinensis radix
and S. fructus, inhibited the endotoxin-induced hepatic venous thrombosis in
high cholesterol diet-treated rats. Also the extract inhibited the endotoxin-
induced decrease in blood platelets and fibrinogen, and endotoxin-induced
increase in fibrin degradation products on disseminated intravascular coagu-
lation in normal rats. In in vitro experiments, the extract was shown to have
inhibitory effect on collagen- and ADP-induced blood platelet aggregation,
on trombin-induced conversion of fibrinogen to fibrin and on the activity of
plasminogen or plasmin.

Conclusion: The protection of DJW on the ischemic infartion induced arti-
ficially might be related to their inhibitory effects on DIC, platelet coagulation
and thrombic action.
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We-P11:208 PHARMACOLOGICAL CHARACTERIZATION OF
2NTX-99, A POTENTIAL
ANTIATHEROTHROMBOTIC AGENT WITH
ANTITHROMBOXANE AND NO-DONOR ACTIVITY

C. Buccellati, A. Sala, G. Rossoni, V. Capra, G. Rovati, A. Di Gennaro,
G. Folco, S. Colli, C. Casagrande. Department Og Pharmacological
Sciences, University of Milan, Milan, Italy

Thromboxane (TXA2), prostacyclin (PGI2) and nitric oxide (NO) regulate
platelet function and interaction with vessel wall. TXA2 inhibition, PGI2
implemented synthesis and exogenous NO supply, may afford therapeutic
benefit. 2NTX-99, a new chemical entity related to picotamide, showed anti-
TXA2 activity and NO-donor properties. 2NTX-99 relaxed norepinephrine
(EC50 7.9μM) or U46619 (EC50 17.1μM) precontracted aortic rings, an
effect abolished by ODQ. 2NTX-99 inhibited arachidonic acid (AA) induced
platelet aggregation (EC50 9.8μM) and TXA2 formation and its potency
is increased by presence of aortic rings (EC50 1.4μM). In AA contracted
whole rabbit aorta incubated with platelets, 2NTX-99 (10-40μM) reduced
both contraction (-28, -47%) and TXA2 production (-37, -75%), while PGI2
augmented.

2NTX-99 (20-40μM) inhibited U46619-induced rabbit PRP aggregation
up to 96±2% and collagen-induced human PRP aggregation was reduced up
to 79±6%. In TPalpha transfected HEK293 cells, 2NTX-99 did not compete
with the ligand SQ29,548 nor prevented IP accumulation, indicating that its
action is not via TPalpha receptor.

After oral administration (50-250mg/kg), 2NTX-99 inhibited TXA2 pro-
duction in rat clotting blood (-71, -91% respectively); at the higher dose
an AUC 0-16h of 149.5 h μg/ml, and a t1/2 of 6h were calculated with a
C max value of 31.8±8.2 μg/ml. An excellent correlation between plasma
concentrations and TXA2 inhibition occurs. 2NTX-99 controls platelet func-
tion and vessel wall interaction by multifactorial mechanisms and possesses
therapeutic potential.

We-P11:209 PURIFICATION AND CHARACTERIZATION OF A
NEW ANTICOAGULANT PROTEIN, PP27, FROM
PLACENTA

G. Chang1, J. Kim2, C. Kim3. 1East-West Neo Medical Center, Department
of Pediatrics, College of Oriental Medicine, Kyunghee University, Seoul,
South Korea; 2Bundang Oriental Hospital, Department of Pediatric, College
of Korean Medicine, Dongguk University, Seoul, South Korea; 3Department
of Biochemistry, College of Korean Medicine, Dongguk University, Gyeongju,
South Korea

Objective: Human placenta are effective for treating vascular disease and is a
major constituent of korean medicines. We report on the purification of a new
type of anticoagulant protein, PP27, from human placenta.

Methods: PP27 was purified from full-term human placenta tissue using
Phenyl TSK gel, DEAE Toyopearl, Hydroxyapatite and Mono-Q column chro-
matographic technique. Effect of PP27 on PAF-induced platelet aggreation
was studied in PRP. To examine the binding of PP27 to platelets, increasing
amounts were incubated with washed human placenta in Ca2+ i on. To measure
the anticoagulant potency was using thrombelastographic analysis.

Results: PP27 ran as a single band on SDS-PAGE with a molecular
mass(Mr) of 27 kDa under denaturing conditions and chromatography on a
calibrated Sepharose 4B column indicated a molecular mass of 23 kDa, a
value that is similar to those of other PP4 enzymes reported to date. The
isoelectric point of PP27 was pl 5.2. PP27, at doses higher than 10 μg/ml, in-
hibited PAF-induced platelet activation time in a dose-dependent manner. The
protein was found to inhibit the coagulation time in a concentration-dependent
manner. PP27, which acts as a vascular anticoagulant of annexin type, inhibits
the blood clotting process by virtue of its binding of essential lipids, which is
dependent on the presence of Ca2+ ions. In the presence of Ca2+ ions, PP27
combines with platelet membranes and neutralizes their procoagulant effect.
Coagulation, triggered by the addition of thromboplastin/lipid mixtures, is
extinguidhed by PP27.

Conclusion: PP27 exerts an inhibitory effect on blood coagulation.

We-P11:210 EVALUATION OF NOVEL PHOSPHATIDIC ACID
DERIVATIVES AS ANTAGONISTS OF PLATELET
ACTIVATION INDUCED BY THE PLAQUE LIPID
LYSOPHOSPHATIDIC ACID

P. Goyal1, G.G. Durgam2, N. Wilke1, D.D. Miller2, G. Tigyi2, W. Siess1.
1Universität München, München, Germany; 2University of Tennessee Health
Science Center, Memphis, USA

Objective: Platelet activation is involved in the progression of atherosclerosis.
Lysophosphatidic acid (LPA) mediates platelet activation of mildly oxidised
low-density lipoprotein (moxLDL) and the lipid-rich core of atherosclerotic
plaques. Short chain phosphatidic acid (PA) derivatives are antagonists of the
G-protein coupled receptors LPA1 and LPA3, and inhibit platelet activation
by LPA, moxLDL and plaque core. Here, we report the effect of novel
stereoisomeric PA 8:0 compounds on platelet activation induced by LPA.

Methods: Seven stereoisomers of PA 8:0 compounds (see Bioorg Med
Chem Lett. 2006, vol.16:633-40 for their synthesis and structure) were tested.
Shape change of washed platelets was measured in a LABOR aggregometer.

Results: All PA 8:0 compounds except compound 19b lacked agonist
activity, and inhibited LPA (25nM)-induced platelet shape change, the earliest
platelet response. Compounds 8b, 12a and 13a, LPA3 antagonists with some
LPA1 antagonistic activity, inhibited LPA-induced shape change with an IC50
of 2.6, 4.7 and 6.2 μM, respectively, suggesting that LPA-induced platelet
activation is mediated by activation of mainly LPA3 and possibly LPA1.
However, compounds 12b and 13b, potent LPA3 selective agonists not only
failed to activate platelets, but they inhibited LPA-induced shape change with
an IC50 0.65 and 2.7 μM, respectively. Moreover, the LPA3 antagonist 19a
barely inhibited LPA-induced shape change. Surprisingly, compound 19b, the
R-isomer of 19a, also a LPA3 antagonist, activated platelets (EC50 1.65μM),
and inhibited LPA-induced shape change (IC50 6.6μM).

Conclusion: We have identified new potent PA 8:0 derivatives such as
compound 12b, which specifically inhibit LPA-induced platelet activation.
LPA activates platelets through a LPA receptor different of LPA1 or LPA3.
Funding: Supported by August-Lenz-Stiftung and the Deutsche Forschungs-
gemeinschaft GRK 438, and Si 274/9.

We-P11:211 AGI-1067, AN ANTIOXIDANT,
ANTI-INFLAMMATORY VASCULAR PROTECTANT,
REDUCES ACTIVITY OF HUMAN PLATELETS

V. Serebruany 1, A. Malinin1 , R. Scott2 . 1Heartdrug Research/Johns
Hopkikins University, Baltimore, USA; 2Atherogenics, Inc., Alpharetta, USA

Background: AGI-1067 is a novel, phenolic antioxidant which inhibits pro-
inflammatory genes involved in atherosclerosis. Considering links between
antioxidant activity and the proven benefit of antiplatelet therapy on mortality,
we sought to evaluate the effect of AGI-1067 on human platelets.

Methods: In vitro effects of preincubation with escalating concentrations
of AGI-1067 on platelet aggregation and expression of major surface receptors
by flow cytometry were assessed in 20 aspirin- naive volunteers with multiple
risk factors for vascular disease.

Results: Pretreatment of blood samples with AGI-1067 at 15, 30, 60 or 90
μg/ml resulted in significant inhibition of ADP-induced platelet aggregation
(p=0.0001). Surface platelet expression of PECAM-1 (CD31) (p=0.0004), GP
IIb/IIIa (CD41a) antigen (p=0.014), activity with PAC-1 antibody (p=0.004),
and GP Ib (CD42b) (p=0.0001) were all decreased by AGI-1067. Formation
of platelet-monocyte microparticles (CD14+CD151) (p=0.0001), and PAR-1
thrombin receptor expression of both intact (p=0.0003), and active (p=0.002)
epitopes were also reduced. Collagen-induced aggregation, thrombospondin
(CD36), vitronectin receptor (CD51/CD61), P-selectin (CD62p), LAMP-3
(CD63), LAMP-1 (CD107a), CD40-ligand (CD 154), GP37 (CD165) were
not affected by AGI-1067.

Conclusion: AGI-1067 exhibits selective inhibition of human platelets.
The effect of AGI-1067 differs from other known antiplatelet agents suggest-
ing opportunities for therapeutic combination. These data, while intriguing,
need to be confirmed in subjects receiving orally-dosed AGI-1067 to be
clinically relevant.
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We-P11:212 PLATELET INHIBITION WITH PRASUGREL
(CS-747) VERSUS CLOPIDOGREL IN PATIENTS
UNDERGOING CORONARY STENTING (JUMBO
PLATELET SUBSTUDY)

V. Serebruany1, M. Midei2, H. Meilman2, A. Malinin1, D. Lowry2.
1Heartdrug Research/Johns Hopkins University, Baltimore, USA;
2Midatlantic Cardiovascular Pa, Baltimore, USA

Background: We compared the antiplatelet properties of prasugrel and
clopidogrel in a randomized trial (JUMBO).

Methods: Nine patients undergoing coronary stenting were randomized
and compared to 124 historic controls who received clopidogrel. Platelet
activity was assessed at baseline, at 4, and 24 hours, and at 30 days after stent
implantation.

Results: Patients treated with prasugrel exhibited significantly more potent
platelet inhibition as determined by ADP-, and collagen-induced aggregation,
Ultegra Analyzer, and surface expression of PECAM-1, GPIIb/IIIa antigen,
and activity, GPIb, P-selectin, CD40-ligand, GP37, and thrombospondin re-
ceptor expression when compared with those treated with clopidogrel. There
were no differences in vitronectin, LAMP-1, PAR-1 (intact and cleaved
epitopes) thrombin receptor expression, or formation of platelet-monocyte
microparticles. Expression of GPIIb antigen, vitronectin, and LAMP-3 recep-
tor were not affected by both agents. Two patients treated with prasugrel 10
mg/daily exhibited complete inhibition of collagen-induced aggregation at 30
days.

Conclusion: At the dosing regimens chosen in the JUMBO trial, it ap-
pears that prasugrel is a more potent antiplatelet agent than clopidogrel.
Two episodes of profound platelet inhibition, which are not observed with
clopidogrel, raise the possibility of higher bleeding risks especially during
chronic prasugrel use. Whether stronger platelet inhibition will yield better
clinical outcomes and/or increased bleeding remains to be determined in an
ongoing comparative Phase 3 superiority trial (TRITON).

We-P11:214 CLOPIDOGREL IN THERAPY OF PATIENTS WITH
ACS WITHOUT ST SEGMENT ELEVATION. OUR
FIRST EXPERIENCE

M. Burazor, I. Burazor, S. Ciric- Zdravkovic, L. Todorovic, S. Nagorni,
M. Zivkovic, M. Lazovic, L. Pesic, V. Stojanovic, V. Erakovic. Cardiology,
Clinical Center, Nis, Serbia - Montenegro

Patients presenting with acute coronary syndromes (ACS) without ST segment
elevation continue to contribute an important healthcare burden around the
world. The aim of our study was to investigate the benefit of clopidogrel as
addition to aspirin in therapy of ACS without ST segment elevation.

We studied 45 patients who were added clopidogrel as addition to aspirin
in therapy of ACS without ST segment elevation and 40 patients who re-
ceived aspirin alone. The study started in March 2005, till then we did not
have clopidogrel in our CCU. A loading dose of clopidogrel was 300mg.
Patients continued to receive 75mg till discharge. The follow up period was
three months. Primary out come were new events (death or MI). We noted
complication presented as major and minor bleedings.

There was a benefit regarding to primary outcome in the group that was
added clopidogrel. No difference between incidence of major (life-threatening
or other) and minor bleedings between group that received clopidogrel as ad-
dition to aspirin and aspirin alone (p=0.78) was noticed. The incidence of new
event was lower in group that was added clopidogrel (p=0.03) in follow up.

Data of our study suggest that clopidogrel can be safely use in therapy of
ACS without ST segment elevation and can reduce the risk of new event.This
new antithrombotic agant when added can succesfully suppresses the platelets
actions in thrombosis.

We-P11:215 THE THROMBOXANE RECEPTOR ANTAGONIST S
18886 (TERUTROBAN) FAVORED
ATHEROSCLEROSIS REGRESSION IN APOE*3
LEIDEN TRANSGENIC MICE

J.W.A. Van Der Hoorn1,2, J.W. Jukema2, H.M.G. Princen1, L. Chancharme3 ,
J.J. Emeis1. 1Biomedical Research, TNO Health, Leiden, The Netherlands;
2Dept of Cardiology. Leiden University Medical Centre, Leiden, The
Netherlands; 3I.R.I.S., Courbevoie, France

Objective: The present study evaluated the effect of S18886, a selective TP
receptor antagonist, on the stabilization/regression of advanced atherosclerotic
lesions in APOE*3 Leiden transgenic mice.

Methods: APOE*3 Leiden mice were fed an atherogenic diet resulting
in plasma cholesterol levels of about 24 mM. After 10 weeks, an initial
control group was sacrificed to assess the presence of lesions. Other mice were
randomised into 4 groups: a vehicle-treated group and 3 groups receiving 10,
30 or 60 mg/kg bw/d of S18886. Cholesterol diet was reduced in order to
reach a plasma cholesterol concentration of about 5 mM. After 22 weeks the
groups were sacrificed and analyses were performed.

Results: As compared to the initial control group, 10 and 60 mg/kg
doses decreased the number of lesions. When compared to the vehicle-treated
group, a dose-dependent reduction in lesion severity was observed in S18886
treated animals, significant at 60 mg/kg (47.4±15.3% type IV+V lesions vs
26.5±15.9%, p<0.05), indicating hampered disease progression in treated
mice.

S18886 dose-dependently decreased the number of adhering monocytes.
Other inflammatory parameters tended to be decreased in animals receiving
60 mg/kg, indicated by less macrophages and reduced MCP-1 expression. At
this dose collagen and smooth muscle cells tended to be increased suggesting
beneficial effects of S18886 on plaque stabilization.

Conclusions: S18886 exhibits anti-atherosclerotic properties, likely related
to a reduced recruitment of pro-inflammatory cells.
Funding: This study was sponsored by The Netherlands Heart Foundation
(2001D032; JWJ) and I.R.I.S, France

We-P11:216 CD137 AND CD137 LIGAND IN VASCULAR
SMOOTH MUSCLE CELLS

D. Wågsäter1, P.S. Olofsson2, A. Sirsjö3. 1King Gustaf V:S Research
Institute Karolinska Institute, Stockholm, Sweden; 2Center for Molecular
Medicine, Karolinska Institute, Stockholm, Sweden; 3Institution of Clinical
Medicine, örebro University, örebro, Sweden

Background and Aims: Development of atherosclerosis is associated with
vascular inflammation that is characterized by leukocyte infiltration and acti-
vation as well as by smooth muscle cell migration and proliferation. CD137 is
a member of the TNF receptor gene family that provides T cell co-stimulatory
signals and is primarily expressed by activated T cells and NK cells. CD137
ligand is mainly expressed by macrophages, B cells and activated T cells.
CD137 activates several signaling pathways in T cells, as the transcription
factor NFkB resulting in transcriptional activation of numerous cytokines. We
set out to study the expression and regulation of CD137 and CD137 ligand in
vascular cells and in a rat model of balloon angioplasty.

Methods and Results: Rat carotid artery subjected to angioplastic injury
and cultured human smooth muscle cells were studied using real time reverse
transcriptase PCR, flow cytometry, ELISA and migration assay. CD137 and
CD137 ligand were constantly expressed by aortic smooth muscle cells and
was induced by a mix of cytokines (i.e. TNF-alpha, IL-1 beta and IFN-
gamma), but not by lipopolysaccharide. Stimulation of aortic smooth muscle
cells with recombinant CD137 ligand resulted in an increased migration of
the cells. Interestingly, in balloon injured carotid arteries from rat, levels of
CD137 ligand mRNA were increased during day 1 to 7 compared to the
untouched matched carotid arteries.

Conclusions: Not only leukocytes seem to express CD137 and CD137
ligand, but also smooth muscle cells. These findings open up the door for
CD137 and CD137 ligand as novel targets in vascular inflammation.

We-P11:217 EFFECT ON RAT VASCULAR SMOOTH MUSCLE
CELLS/MONOCYTES ADHESION BY STROMAL
CELL DERIVED-FACTOR 1 ALPHA

G.H. Li, Y.L. Tu, Z. W, Y.C. Lv, D.H. W, Z.Y. T, F. Y, Z.S. J, G.H. Y, Y.Z. Y.
Institute of Cardiovascular Disease, Nanhua University, Heng Yang, China

Objective: To investigate the effect of stromal cell derived factor 1 alpha
(SDF-1) on the rat vascular smooth muscle cells/monocytes adhesion.

Methods: SD rat vascular smooth muscle cells (rVSMCs) was incubated
with platelet derived growth factor (PDGF) for various time. PDGF-induced
expression of stromal cell-derived factor-1 mRNA and protein level in the
SD rat vascular smooth muscle cells were detected by RT-PCR and Western
blot, respectively.After expossed to PDGF, rat vascular smooth muscle cells
was incubated with monocytes (THP-1)/SDF-1 antibody to observe cells-cells
adhesion and study whether SDF-1 partipates in the ashsion.

Results: PDGF enhanced the levels of SDF-1 in a dose-dependent manner.
The adhesion was remarkedly inhibited by the antibody the antibody of SDF-1.

Conclusion: FDGF can induce SDF-1 expression in rat vascular smooth
muscle cells. SDF-1 is implicated in rVSMCs/moncytes adhesion.
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We-P11:218 THROMBIN INHIBITION PREVENTS RUPTURE OF
ESTABLISHED PLAQUES IN APOLIPOPROTEIN E
KNOCKOUT MICE

S. Karanam 1, R. Fritsche-Danielson2 , C.L. Jackson1. 1Bristol Heart
Institute, University of Bristol, Bristol, United Kingdom; 2AstraZeneca R&D,
Mölndal, Sweden

Objective: The oral direct thrombin inhibitor, ximelagatran was investigated
for its effects on atherosclerotic plaque stability in the brachiocephalic arteries
of fat-fed apolipoprotein E (apoE) knockout mice.

Methods: Male and female mice aged six to eight weeks were fed a
high-fat diet containing 21% fat and 0.15% cholesterol and were treated with
500μmol/kg of body weight/day of ximelagatran admixed into the diet. In
the long-term study, drug treatment was initiated at the same time as high-fat
feeding and continued for 30 weeks. In the late intervention study, animals
were fat-fed for 16 weeks prior to initiation of ximelagatran treatment and
then for a further 14 weeks. Brachiocephalic arteries were removed following
perfusion fixation in situ with formalin at a constant pressure of 100mmHg
and were embedded in paraffin. Computerized morphometry was used to
measure the area of the plaque and the lumen. The number of plaque ruptures
were also recorded. Data was analysed by one-way ANOVA.

Results: No significant change in plaque or lumen size was seen in either
ximelagatran-treated group when compared to controls fed on high-fat diet
alone. Control animals suffered 1.55 ± 0.12 ruptures/mouse. This was reduced
by 46% to 0.84 ± 0.16 ruptures/mouse in the long-term ximelagatran group
(p=0.0015) and by 61% to 0.60 ± 0.13 ruptures/mouse in the late intervention
group (p<0.0001).

Conclusions: This study suggests that inhibition of thrombin activity may
be a useful strategy for inhibiting plaque rupture, even in pre-existing unstable
plaques.
Funding: This study was supported AstraZeneca, Mölndal, Sweden.

We-P11:219 BENEFICIAL EFFECT OF CILOSTAZOL ON
ATHEROSCLEROSIS DEVELOPMENT IN
APOLIPOPROTEIN-E KNOCKOUT MICE

H. Takase, A. Hashimoto, R. Okutsu, Y. Hirose, H. Ito, T. Imaizumi,
G. Miyakoda, T. Mori. Research Institute of Pharmacological &
Therapeutical Development, Otsuka Pharmaceutical Co., Ltd., Tokushima,
Japan

Objectives: To investigate whether cilostazol, an anti-platelet drug, improves
a high fat diet-induced atherosclerosis in apoE knockout (ApoE-/-) mice.

Methods: ApoE-/- mice were fed a high fat diet for 6 weeks from 4 weeks
old. Cilostazol was orally administered for 4 weeks from 6 weeks old at the
dosage of 100 and 300 mg/kg b.i.d. At 10 weeks old, the atherosclerotic lesion
areas of aortic root and en face aorta were determined by Elastica van Gieson
and Oil red O stains. In addition, the aortic root were immuno-stained by
anti-mouse CD68 (a specific marker for monocytes/macrophages) and CD106
(VCAM-1) antibodies. Plasma lipids (total and HDL cholesterol, triglyceride)
were measured with commercially available kits.

Results: The atherosclerotic lesion at the aortic root was 40.2±3.7%,
32.5±3.3%, and 29.0±2.9% in control, cilostazol 100mg/kg, and 300mg/kg
groups, respectively. The atherosclerotic lesion at en face aorta was also
6.3±0.4%, 3.9±0.3%, and 3.4±0.3%, respectively. The atherosclerotic le-
sion areas of aortic root and aorta were significantly reduced in cilostazol
300mg/kg group, when compared with control group. The Oil red O- and
CD68-positive staining areas were also reduced in cilostazol 300mg/kg group.
Furthermore, cilostazol reduced VCAM-1 expression and increased plasma
HDL-cholesterol levels in a dose-dependent manner.

Conclusions: The anti-atherosclerotic effects of cilostazol were exerted
through the reduction of monocyte migration and the increase in HDL-
cholesterol levels in ApoE-/- mice.

We-P11:220 EFFECTS OF CLOPIDOGREL ON KEY EVENTS OF
RESTENOSIS IN VITRO: EVALUATION OF THE
CLINICAL RELEVANCE OF THE DATA WITH THE
SI/MPL-RATIO

R. Voisard, B. Eisler, R. Baur, V. Hombach. University of Ulm, Department of
Cardiology, Ulm, Germany

The study investigated the effect of clopidogrel (C) on expression of the
intercellular adhesion molecule-1 (ICAM-1) and on cell proliferation. The
clinical relevance of the data was (theoretically) evaluated by the use of

a SI/MPL-ratio, describing the relation between a significant inhibition in
vitro (SI) and the maximal plasma level (MPL; in the case of C: 2.6μg/ml)
in vivo. Expression of ICAM-1 was studied in endothelial cells of human
umbilical veins (HUVEC), human coronary endothelial cells (HCAEC), and
smooth muscle cells of the human coronary media (HCMSMC). C was
added in 6 concentrations ranging from 0.00025 to 25μg/ml. For analysis of
TNF-a stimulated ICAM-1 expression a fluorescence activated flowcytometer
(BDFACS Calibur) was used. C in concentrations from 0.00025-25μg/ml
had no effect on ICAM-1 expression in HUVEC, HCAEC, and HCMSMC.
The effect of C (0.00025 to 25μg/ml) on cell proliferation was studied
in HUVEC, HCAEC, and HCMSMC. In HCAEC a significant inhibition
of cell proliferation was determined even at very low concentrations of C
(0.00025μg/ml, SI/MPL-Ratio = 9.62 × 10−5), in HUVEC the smallest
concentration of C with a significant antiproliferative effect was 2.5μg/ml
(SI/MPL-Ratio = 0.96). In HCMSMC a significant antiproliferative effect was
detected after adding of C in a concentration of 25μg/ml (SI/MPL-Ratio =
9.62).

Conclusion: In all cells studied no effect of C on ICAM-1 expression was
detected. SI/MPL-ratio’s < 1 demonstrate that the antiproliferative effect of C
may be expected theoretically after oral adminstration. The antiproliferative
effect in HCMSMC was achieved with drug concentration 9.62 the MPL.

We-P11:221 PLATELET ACTIVATION AND RED BLOOD CELLS
ABNORMALITIES IN CORONARY HEART
DISEASE PATIENTS

T.E. Pogorelova, A.B. Sumarokov, L.I. Buriachkovskaia, I.A. Uchitel.
Russian Cardiology Research Complex, Moscow, Russia

Objective: Atherosclerosis leads to the thrombotic complications and rheo-
logical alterations in coronary heart disease patients. The aim of the study was
to examine the changes of platelets (Plt) and red blood cells (RBC) properties
and to investigate a role and morphology of the erythrocyte-platelet aggregates
in blood circulation.

Methods: Twelve coronary heart disease patients (57±7 years) and 14
healthy subjects (55±8 years) were included in the study. All patients had
stopped taking antiaggregants 10 days before. Plt and RBC aggregation were
investigated by analysis of optical transmission fluctuations, RBC resistance
was assessed by the turbidimetric method using laser aggregation analyzer
BIOLA. RBC resistance and aggregation were simultaneously registered by
the analyzer BIOLA. The number and morphology of erythrocyte-platelet
aggregates were studied by scanning electron microscopy.

Results: Spontaneous platelet aggregation was increased in coronary heart
disease patients (1,5±0,4 vs 1,1±0,3 ru in healthy subjects; p<0,05). MPV
was 11,8±1,4 fl in coronary heart disease patients and 8,6±1,3 fl in HS.
4,1±0,6% of patient’s RBC were connected with 1-4 Plt. These erythrocyte-
platelet aggregates were not found in healthy subjects. RBC aggregation was
significantly higher in coronary heart disease patients (3,3±0,7 vs 1,4±0,2 ru
in healthy subjects; p<0,05) and resistance was strongly decreased in patients
(10,4±5,7 vs 54,9±3,7 ru in healthy subjects; p<0,5).

Conclusions: RBC resistance diminution enhances the cells destruction
possibility and leads to ADP outbreak in blood and Plt activation. Simultane-
ous elevation of Plt and RBC aggregation, MPV increase, erythrocyte-platelet
aggregates circulation in blood produce significant rheoligical disorders in
coronary heart disease patients.

We-P11:222 THE EFFECT OF OPIUM ADDICTION ON THE
PLASMA LEVELS OF FIBRINOGEN, FACTOR VII
AND CRP

G.H. Naderi1, S. Asgary1, H. Oroojy2, N. Bashardoost2 . 1Isfahan
Cardiovascular Research Center, Isfahan, Iran; 2Isfahan University of
Medical Science, Isfahan, Iran

The objective of this study was to determine the plasma levels of fibrinogen
and factor VII coagulant activity as a two risk factors of coronary artery
disease and C-reactive protein (CRP) in opium addict versuing non-addict
men (control).

A total of 70 subjects aged 25-50 years (35 smoker subjects and opium
addict who were addict at least for three years as case and 35 smoker subjects
as control) were selected and the plasma levels of fibrinogen, F VII and CRP
were measured in both groups.

The mean activity percent of plasma level of factor VII was significantly
higher in opium addict men than control (196 vs. 120 P=0.014). The mean
plasma level of CRP also was significantly lower than control (3.11 vs. 3.54
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P=0.029). Mean plasma level of fibrinogen was lower than control but not
significant (263 vs. 280 mg/dl P=0.062).

Conclusion: This study shows that the plasma levels of factor VII, fib-
rinogen and CRP are influencd by opium in addict men. Also, it is shown
that the plasma levels of factor VII activity in addict men are higher than the
non addict, therefore the role of this factor as a risk factor of coronary artery
disease in this population must be considered.

We-P11:223 IS MORPHINE USE EFFECTIVE IN PREVENTING
ATHEROSCLEROSIS IN ANIMALS ON NORMAL
AND HIGH-CHOLESTEROL DIET?

S. Asgary1, H.R. Barkhordari2 , H. Hojjat2 , G.H. Naderi1 , G. Dashti2.
1Isfahan Cardiovascular Research Center, Isfahan, Iran; 2Isfahan University
of Medical Sciences, Isfahan, Iran

Abstract
Introduction: Studies have shown that opioid peptides and exogenous

opioids such as morphine have important effects on the cardiovascular system.
Today, the opioid system is being considered as a therapeutic target receptor
for reducing myocardial ischemia through inhibiting the G protein. Opioid
addiction, on the other hand, is one of the major challenges facing humanity
today and the truth about opium use and its effects on the cardiovascular
system are often misted by wrong beliefs. Hence, the effect of an exogenous
opioid (morphine) on the development and progression of fatty streaks in
hypercholesterolemic rabbits was investigated in this study.

Methods: The rabbits were randomly divided into four groups (five in each
group): normal, normal + morphine, high-cholesterol, and high-cholesterol +
morphine.

Biochemical parameters including total cholesterol (TC), low-density
lipoprotein cholesterol (LDL-C), high-density lipoprotein cholesterol (HDL-
C), malondialdehyde, triglyceride (TG), fasting blood sugar (FBS), quanti-
tative C-reactive protein (CRP), coagulation factor VII, fibrinogen, platelet
count, RBC count, WBC count and hemoglobin were measured at the start
and end of the study. Pathological studies were conducted on the right and left
coronary arteries of the animals to look for evidence of fatty streak formation.

Results: The results showed that morphine administration along with a
normal diet led to a significant increase in levels of cholesterol, coagulation
factor VII, and fibrinogen, while enhancing fatty streak formation in the right
and left coronary arteries (P<0.05). Morphine administration along with a
high-cholesterol diet also significantly increased levels of coagulation factor
VII, platelets, and weight of rabbits (P<0.05). However, it had no effect on
fatty streak formation in the right and left coronary arteries.

Discussion: This study demonstrates that morphine use increases the risk
of cardiovascular diseases and atherosclerosis.

We-P11:224 LEVELS OF ACTIVATED PROTEIN C INVERSELY
CORRELATED WITH THREE CORONARY
ARTERIOSCLEROSIS SCORES IN YOUNG
SURVIVORS OF MYOCARDIAL INFARCTION (MI)

P. Cubillo1, E. Zorio2, S. Navarro3, P. Medina3, M.A. Arnau2, J. Rueda2,
M. Palencia2 , A. Salvador2, A. Estellés3, F. España3. 1Hospital
Universitario la Fe. Deptartment of Clinical Pathology, Valencia, Spain;
2Hospital Universitario la Fe. Department of Cardiology, Valencia, Spain;
3Hospital Universitario la Fe. Research Center, Valencia, Spain

Objective: Activated protein C (APC) displays anticoagulant, anti-
inflammatory and anti-apoptotic functions. We analyzed the association of
APC with three patterns of coronary disease in young survivors of myocardial
infarction (MI).

Methods: We studied the presence of classical cardiovascular risk factors
(CCRF) and APC levels in 182 MI survivors under 51 years. The pattern of
coronary disease was assessed according to the following scores: A) presence
or absence of significant lesions; B) 0-, 1-, 2- or 3-vessel disease, and C) grade
of coronary atherosclerosis: absent, mild or severe.

Results: Circulating APC levels inversely correlated with adverse pattern
of coronary disease in either of the three scores used. Thus, APC was lower in
the 155 patients with presence (1.05 ± 0.32 ng/ml) than in the 27 with absence
(1.39 ± 0.47) of coronary lesions (p<0.001); lower as more number of vessels
were affected (p<0.001), and also lower as the severity of the coronary
atherosclerosis increased (p<0.001). Dyslipidemia was the only CCRF that
was significantly associated with the three scores (p<0.002) but dyslipidemia
did not significantly modify the grade of association between APC and score
A (p=0.001).

Conclusions: Reduced APC levels in young MI survivors are associated
with adverse pattern of coronary disease, probably because of a loss in the
global anticoagulant,anti-inflammatory and anti-apoptotic activities.
Funding: Fundación Hospital La Fe; Generalitat Valenciana, Grupos 03/010;
Fondo de Investigación Sanitaria FIS PI050844 and PI020136; Fundación
Mutua Madrileña.

We-P11:225 CHANGES OF COAGULATION FACTORS AND
NORMAL INHIBITORS OF COAGULATION
DURING ACUTE PHASE OF MYOCARDIAL
INFARCTION

I. Moyssakis1, M. Daskalaki1 , D. Papadopoulos1 , E. Gialafos1,
K.R. Georgakopoulos2 , E.A. Sanidas1, V. Votteas1. 1Cardiac Department,
Laiko Hospital, Athens, Greece; 2Haemostasis Department, Laiko Hospital,
Athens, Greece

The aim of our study was to investigate the behavior of the coagulation factors
V, VII, VIII and the normal inhibitors antithrombin III (AT III) and protein C
(Pr C) during the acute phase of myocardial infarction.

Methods: We studied 26 (19 males, 7 females, aged 55,5 ±7,6 years)
patients (pts) with acute myocardial infarction during the first 24h and 28
normal controls (20 males, 8 females, aged 52,3 ±10,8 years). None received
medication or had disease influenced the above parameters. The AT III and
the Pr C were calculated with the substrate synthetic chromogen method while
the factors V, VII and VIII with the clot formation method.

Results: see table.

Parameters Patients Controls P-value

Factor V % 77±32 103±26 P<0.01
Factor VII % 111±32 76±18 P<0.001
Factor VIII % 92±24 97±19 P=NS
A.T. III % 79±16 110±25 P<0.001
Pr C % 108±22 120±34 P=NS

Conclusions: Our results show that in the acute phase of myocardial
infarction significant changes in coagulation factors V and VII occurs, partic-
ularly decreased factor V, due to consumption and increased factor VII due
to activation. Simultaneously the normal inhibitors of the coagulation system,
Pr C and AT III decreased because of consumption but only AT III changed
significantly.

We-P11:226 THE EFFECT OF FIBRINOGEN AND PLATELET
AGGREGATION ON CARDIOVASCULAR RISK IN
PREDIABETIC SUBJECTS

T. Dogru1, A. Sonmez1, H. Genc1, I. Tasci1, A.U. Ural2, F. Avcu2,
M.I. Yilmaz1, M. Gok1, S. Savasci2, S. Kilic3. 1Gulhane Medical School
Dept. Internal Medicine, Ankara, Turkey; 2Gulhane Medical School Dept.
Hematology, Ankara, Turkey; 3Gulhane Medical School Dept. Epidemiology,
Ankara, Turkey

Objectives: Prediabetes, also referred to as impaired glucose tolerance [IGT]
and/or imparied fasting glucose [IFG], is an early stage of glucose intolerance
and major risk factor for type 2 diabetes. In addition, it has also been associated
with an increased risk of cardiovascular disease and mortality. We investigated
platelet aggregation invitro and fibrinogen levels in prediabetic subjects who
had no confounding factors such as hypertension, obesity or dyslipidemia.

Methods: According to the oral glucose tolerance test, 39 subjects with
prediabetes [24 IFG and 15 IGT; mean age 47.1±10.2] and age, sex and BMI
matched 36 normal controls [45.5±9.1] were enrolled. Platelet aggregation,
hsCRP levels and HOMA-IR indexes were determined.

Results: Lipid levels, HOMA-IR indexes and hsCRP levels of two
groups were not different. Again, platelet aggregation induced by collagen,
epinephrine or ADP was not different between two groups [p=0.93, p=0.90
and p=0.29 respectively]. Fasting glucose and fibrinogen levels were signif-
icantly higher in prediabetic group than the controls [p<0.001 and p=0.006
respectively]. In subgroup analysis, HOMA-IR indexes and hsCRP levels
were also similar in subjects with IGT and IFG [for both p=0.15]. The power
of the study was calculated according to the results and established as 0.97 for
collagen, 0.95 for epinephrine and 0.83 for ADP.

Conclusions: Platelet aggregation is not different between subjects with
prediabetes and normal controls. Our data suggest that platelet aggregation
may not take place in increased cardiovascular risk associated with prediabetes
but hyperfibrinogenemia.
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We-P11:227 HYPERVISCOSITY AS A POSSIBLE RISK FACTOR
FOR CEREBRAL ISCHEMIC COMPLICATIONS IN
NONVALVULAR ATRIAL FIBRILLATION
PATIENTS

E. Cecchi1, R. Marcucci1 , S. Poli1, G. Ciuti1 , D. Poli1, S. Ferrini1,
E. Antonucci1 , R. Abbate1, G.F. Gensini1,2 , L. Mannini1. 1Department of
Medical and Surgical Critical Care, Thrombosis Centre, University of
Florence, Florence, Italy; 2Centro S. Maria Agli Ulivi, Fondazione Don
Carlo Gnocchi, Onlus IRCCS, Impruneta, Italy

Recent studies have suggested that hyperviscosity is frequent in nonvalvular
atrial fibrillation

(NVAF) patients. Aims of this study were to evaluate if hemorheological
alterations play a role in the occurrence of cerebral ischemic events in NVAF
patients and to explore a possible association between inflammation and
hyperviscosity in these patients. We studied 62 NVAF patients with history
of at least one cerebral ischemic event and 94 NVAF patients without. A
control population included 130 age and sex matched healthy volunteers.
Hemorheological variables [whole blood viscosity (WBV), plasma viscosity
(PLV), erythrocyte deformabilityindex (DI) and hematocrit], fibrinogen and
high-sensitivity C-reactive protein (hs-CRP) levels were assayed. An alter-
ation in WBV at 94.5 s-1 and DI was found more frequently in patients
with a previous ischemic event at univariate and multivariate analysis (OR:
3.19, p=0.023 and OR: 4.26, p=0.002, respectively) adjusted for age, sex,
hypertension, diabetes, history of coronary artery disease, left ventricular dys-
function, smoking habitus, dyslipidemia, hematocrit, fibrinogen, hs-CRP and
hemorheological parameters. These results stimulate prospective studies on
the role of hemorheological alterations in the occurrence of cerebral ischemic
complications in NVAF patients.

We-P11:228 ASSOCIATION OF THE -308 G/A POLYMORPHISM
OF TUMOR NECROSIS FACTOR ALPHA GENE
WITH MYOCARDIAL INFARCTION AND SUDDEN
CARDIAC DEATH

G.H. Tulyakova 1, T.R. Nasibullin1, A.N. Zakirova2, E.K. Khusnutdinova1 ,
O.E. Mustafina1. 1Institute of Biochemistry and Genetics, Russian Academy
of Sciences, UFA, Russia; 2Cardiology Department, Bashkir State Medical
University, UFA, Russia

Objective: Inflammation plays an important role in the pathogenesis of
atherosclerosis. The aim of this study was to look for a possible association of
the -308 G/A polymorphisms of the tumor necrosis factor alpha (TNF-á) gene
with risk of myocardial infarction and sudden cardiac death, two important
manifestations of atherosclerosis.

Methods: The -308 G/A polymorphism of the TNF-á gene was studied by
polymerase chain reaction - restriction fragment length polymorphism method
in 306 male patients with myocardial infarction (MI), 149 deceased due to
sudden cardiac death (SCD) with atherosclerosis in coronary arteries and 245
healthy controls from Bashkortostan region of Russia. For comparison of
genotype and allele frequencies between the patients and the controls we used
two-tailed Fisher test and odds ratio (OR).

Results: The frequencies of the most common TNFA1 allele were 84.96%
in the control group, 89.05% in the patients with MI, and 81.90% in the
group with SCD and of the rare TNFA2 allele - 15.04%, 10.95%, 18.10%,
respectively. No significant differences in the genotype and allele frequencies
were found between each study groups and healthy control individuals. In
the group with SCD the frequencies of the TNFA2 allele (P=0.01, OR=1.80)
and of the TNFA1/2 genotype (36.21% vs. 19.935, P=0.0002, OR=2.28) were
significantly higher than in the patient with MI, while the TNFA1/1 genotype
(63.79% vs. 79.08%, P=0.008, OR=0.47) and the TNFA1 allele (P=0.01,
OR=0.56) were lower compared with the same group.

Conclusion: In this study we found no associations of the -308 G/A poly-
morphism of the TNF-á gene with MI or SCD compared with control group.
However, the TNFA2 allele may be genetic risk factor for the development of
SCD in patients with atherosclerosis.

We-P11:229 APOLIPOPROTEIN A5 GENE POLYMORPHISMS,
-1131T>C AND C.553G>T WERE IN STRONG
LINKAGE DISEQUILIBRIA AND ASSOCIATED
WITH HYPERTRIGLYCERIDEMIA IN JAPANESE

A. Matsunaga1, H. Arishima1, Y. Uehara2, B. Zhang1, H. Niimura1,
K. Saku1. 1Department of Cardiology, Fukuoka University, Fukuoka, Japan;
2Department of Internal Medicine, Fukuoka University, Fukuoka, Japan

Apolipoprotein A5 (apoA5) is a newly identified apolipoprotein related to
the plasma triglyceride concentration. The -1131T>C polymorphism of the
APOA5 gene has been found to be associated with hypertriglyceridemia in
different racial groups. We found a polymorphism of APOA5, c.553G>T
(G185C) in Japanese patients with hypertriglyceridemia. In this report, four
SNPs including -1131T>C, IVS3+476G>A, c.553G>T and c.1259T>C
polymorphisms in APOA5 gene were analyzed in 95 Japanese patients with
hypertriglyceridemia and 119 unrelated normolipidemic subjects. The fre-
quencies of the C allele of -1131T>C (0.511) and the T allele of c.553G>T
(0.205) in patients with hypertriglyceridemia were significantly higher than
those in normolipidemic subjects (0.315 and 0.105), respectively (p<0.01and
p<0.02). The four polymorphic sites were in strong linkage disequilibrium.
Among the 8 detected haplotypes, 5 haplotypes which had C allele of -
1131T>C were associated with hypertriglyceridemia. Promoter activities of
the APOA5 gene including -1131T>C polymorphism were estimated by the
luciferase assay. Analysis of the promoters clearly showed the -1131T>C
polymorphism had no effect by itself. The expression of fusion proteins,
mutant G185C and wild type apoA5-green fluorescent protein (GFP) were
compared in HepG2 cells. The expression of apoA5 (G185C)-GFP were
also similar to that of the wild-type. These results indicated that -1131T>C
and c.553G>T (G185C) polymorphisms were associated with hypertriglyc-
eridemia in Japanese population, but both polymorphisms do not exert a direct
influence on the expression of apoA5 gene.

We-P11:230 MUTATION SCREENING ANALYSIS OF
PEROXISOME PROLIFERATOR-ACTIVATED
RECEPTORS-GAMMA (PPARG) PROMOTERS IN
CAD PATIENTS AND CONTROL

L. Evangelisti, M. Attanasio, L. Lucarini, L. Rossi, E. Romano, M. Lenti,
P. Bolli, G. Pepe, R. Abbate, G.F. Gensini. Department of Medical and
Surgical Critical Care, University of Florence, Florence, Italy

Objective: PPARg is a nuclear transcription factor involved in lipid and
glucose homeostasis.The gene is located on chr 3p25 and produces 4 different
mRNAs by alternative splicing and promoter usage. The 4 promoter is thought
to allow a more fine tuning in gene expression control. PPARg may act on
local vasculature in critical aspects of atherothrombosis (lipid metabolism,
foam cell responses, inflammation), suggesting that it may be an important
determinant of gene expression during atherogenesis and a potential candidate
gene for coronary artery disease(CAD). In this study, we looked for genetic
variations in the PPARg promoters (Pr) and their association with CAD.

Methods: We studied 200 patients affected by CAD, (mean age 67.3±9.2
ys, 141 males) versus a control group (n=200) age-and sex-matched. The
genetic variants were evaluated using heteroduplex analysis on dHPLC and
direct sequencing or RFLP analysis.

Results: We identified 3 new and 4 already published mutations. The 2
new variants, C25924T (Pr3) and T93640C (Pr4), such as C25819G (Pr3),
T26233A (Pr3) and T93673C (Pr4) variants had a similar frequency dis-
tribution in the 2 groups. C25819G and T26233A seem to be in linkage.
Interestingly, the T65597C, new mutation in Pr2, was identified only in
control group (2%). Moreover, the C93695T (Pr4) showed a significantly
different distribution between control and CAD groups (genotype distribution:
p=0.045; allele frequency: p=0.011).

Conclusion: These results suggest a new role for polymorphisms in the
PPARg promoters in CAD cohorts.
Funding: This work was supported by grants from Tuscany Region and
University of Florence for TRESOR Project.
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We-P11:231 C161T POLYMORPHISM OF PEROXISOME
PROLIFERATOR-ACTIVATED RECEPTOR GAMMA
GENE IS ASSOCIATED WITH PROGNOSIS OF
MYOCARDIAL INFARCTION

T.H. Chao1, Y.H. Li1, H.L. Wu2, G.Y. Shi2, J.H. Chen1, W.C. Tsai1,
L.M. Tsai1, L.J. Lin1. 1Department of Medicine of National Cheng Kung
University Medical Center, Tainan, Taiwan; 2Department of Biochemistry
and Molecular Biology of National Cheng Kung University Medical Center,
Tainan, Taiwan

Objective: Peroxisome proliferator-activated receptor (PPAR) gamma is a
nuclear receptor. Activation of this receptor with ligands could modulate some
gene transcription, thereby leading to multiple antiatherogenic and fibrinolytic
effects. The association of C161T mutation of this gene and the prognosis of
myocardial infarction (MI) is not clarified.

Methods: We recruited 250 patients (pts) (mean age 55.6 yr, 219 male)
with MI and 250 controls (mean age 57.1 yr, 206 male). Polymerase chain
reaction and restriction fragment length polymorphism were used to define
C161T polymorphism.

Results: The frequency of CT+TT genotype among MI pts was signif-
icantly higher than that in controls (65.2% vs. 52.4%, odds ratio [OR] 1.7,
95% confidence interval [CI] 1.2 to 2.4, p=0.004). This association was
mainly observed in TT genotype (18% vs. 5.2%, OR 4.7, 95% CI 2.4 to
9.3, p<0.001) but not in CC, or CT genotypes. Using multivariate logistic
regression analyses, we found homozygous TT genotype (OR 4.0, 95% CI 2.0
to 7.9), smoking (OR 2.9, 95% CI 2.0 to 4.3), hypertension (OR 2.5, 95%
CI 1.7 to 3.8), and diabetes mellitus (OR 2.3, 95% CI 1.4 to 3.9) were the
independent risk factors for MI. Furthermore, among smokers, this mutation
was associated with an increase in the risk of MI (OR 9.5, 95% CI 3.7 to
24.4). During averaged 3.8-yr follow-up (0.1-10.5 years) in 143 MI cases, 35
cases underwent primary composite cardiovascular events. After multivariate
adjustment, CT+TT genotype was the most powerful independent risk factor
predicting cardiovascular events.

Conclusions: There was a significant association between the C161T
polymorphism, especially homozygous mutation, and the onset of MI in our
population. Smoking enhanced the clinical effect of this genetic factor. This
polymorphism was significantly associated with long-term prognosis.
Funding: NSC 93-2314-B-006-048; NCKUH-93-004; MOE Program for
Promoting Academic Excellent of Universities under the grant number 91-B-
FA09-2-4.

We-P11:232 GENETIC VARIANT C677T IN THE
METHYLENTETRAHYDROFOLATE REDUCTASE
GENE IN PATIENT WITH RECURRENT
INCIDENCE OF ARTERIAL AND VENOUS
THROMBOSIS

P. Ivanov1, S. Gecheva4 , R. Komsa-Penkova1, O. Matkov3, K. Kovacheva2 ,
A. Kamenova1. 1Department of Biochemistry, Medical University, Pleven,
Bulgaria; 2Department of Medical Genetics, Medical University, Pleven,
Bulgaria; 3University Vascular Surgery Clinic, Pleven, Bulgaria; 4Center of
Clinical Immunology, Pleven, Bulgaria

Recent studies have demonstrated association between hyperhomocysteinemia
(hyper-tHcy) and premature incidence of arterial and venous thrombosis as
well as recurrent pregnancy loss in second trimester. One of the most common
causes for hyper-tHcy is the genetic variation C677T in methylentetrahydro-
folate reductase (MTHFR) gene.

The case of a 36 years old female was reported with recurrent artery
brachialis thrombosis due to hyper-tHcy, leading to development of gangrene
of the left arm.

The female has obstetric complications: two spontaneous abortions in
second trimester of pregnancy and incidence of deep venous throm bosis after
second delivery, hydrocephalus.

The patient was tested for Factor V Leiden, G20210A prothrombin
gene mutation, genetic variation C677T in MTHFR gene and polymorphism
PA1/PA2 in platelet glycoprotein IIb/IIIa. The allele-specific restriction DNA
analysis was used. Protein C activity was measured.

We have founded homozygous carrier for genetic variation C677T in
MTHFR gene.

For preventing from recurrent vascular incidences in patients with this
genetic variation it is appropriate to include high doses of Vit. B6, B12 and
folic acid in the therapy for skipping the metabolic block in the metabolism of
methionine.

We-P11:233 INFLUENCE OF AMPD1 GENE POLYMORPHISM
ON COAGULATION FACTORS IN PATIENTS WITH
CORONARY HEART DISEASE

S. Agewall, B. Norman. Karolinska Institute, Stockholm, Sweden

Aim: To investigate whether the C34T and G468T variations in the AMPD1-
gene were associated with cardiovascular risk factors.

Methods: AMPD1-gene polymorphism, intima-media thickness of the
carotid and brachial artery, endothelial function of the brachial artery, glucose
metabolism, haemostatic variables and cardiac hypertrophy were measured in
patients (n=109) with coronary heart disease.

Results: The CC homozygotes were compared to the group of patients
who were CT heterozygotes or TT homozygotes. The PAI 1 activity was
higher in the CC homozygote group compared to the CT/TT group, 22 ±
21 IU/ml and 14 ± 9 IU/ml, respectively (p<0.05). Also the von Willebrand
factor was higher in the CC homozygote group compared to the CT/TT group,
1.4 ± 0.4 IU/ml and 1.2 ± 0.3 IU/ml, respectively (p<0.05). There were no
differences between the groups regarding intima-media complex of the carotid
and the brachial artery, presence of plaque in the carotid region, flow-mediated
dilatation, ejection fraction or dimensions of the heart.

Conclusion: There were no differences between the mutant AMPD1 allele
carriers and CC homozygotes regarding surrogate values for atherosclerosis,
endothelial function, dimensions and ejection fraction of the heart, glucose tol-
erance and other well-known cardiovascular risk factors, whereas PAI activity
and von Willebrand levels were lower in the mutant AMPD1 allele carriers.
Thus, the previously reported beneficial effect survival benefit associated with
the mutant AMPD1 allele may be mediated through the haemostasis system.

We-P11:234 HEPATIC NUCLEAR FACTOR 4 ALPHA GENE
IMPLICATED IN FINNISH AND MEXICAN
FAMILIAL COMBINED HYPERLIPIDEMIA
FAMILIES

A. Huertas-Vazquez 1, D. Weissglas1, T. Tusie2, C. Aguilar-Salinas2 ,
M.R. Taskinen3, P. Pajukanta1 . 1Dept of Human Genetics UCLA, Los
Angeles, USA; 2Dept Biol Mol Med Genom IIB-INCMNZS, Mexico City,
Mexico; 3Dept of Medicine, Helsinky, Finland

Objective: Evaluate the contribution of the hepatic nuclear factor alpha
(HNF4A) gene in familial combined hyperlipidemia (FCHL) families, origi-
nating from two different populations, Finnish and Mexican.

Methods: We tested the HNF4 gene for association with lipid and glucose
parameters. We genotyped 706 subjects from 60 Finnish FCHL families
and 314 Mexican subjects from 24 FCHL families. A total of eleven SNPs
spanning the HNF4A gene were analyzed using the family-based association
analysis.

Results: We found evidence for association with one SNP located in
promoter 2 of the HNF4A gene for high triglycerides (TG) levels (P=.008)
in the Finnish FCHL families. The same SNP was also associated with
high apolipoprotein B in Mexican FCHL families (P=.04). Additionally we
found that one SNP in the promoter 1, previously associated with T2DM,
was associated with an increase of glucose parameters (glucose AUC, insulin
AUC, C-peptide AUC) (P=.01, .008, .03) in the Finnish families. Importantly,
the haplotype analysis for several SNPs also revealed significantly associated
common haplotypes in the Finnish and Mexican FCHL families with high TG
and TC levels (P=.01,.006).

Conclusions: Our data show that common HNF4A variants are associated
with high serum lipid levels and glucose parameters in FCHL families from
the genetically isolated population of Finland and from the genetically mixed
population of Mexico. We are currently exploring the potential fuctional
significance of the associated SNPs.
Funding: This research was supported by NIH grants HL-28481 and HL-
70150, and American Heart Association grant 0430180N.

We-P11:235 TREATMENT OF PATIENTS WITH VASCULAR
DISEASE WITH LOW-DOSE ASPIRIN. IS
BLOCKADE OF PLATELET THROMBOXANE A2
SYNTHESIS ALWAYS ACHIEVED?

M.T. Santos, J. Valles, A. Lago, J. Tembl, J. Cosin, A. Moscardo, M.P. Fuset,
S. Breña. University Hospital la Fe, Valencia, Spain

Aspirin (ASA) is the most commonly used antithrombotic drug. However,
there are patients who experience an event despite ASA treatment. ASA
resistance could contribute to this clinical failure.

XIV International Symposium on Atherosclerosis, Rome, Italy, June 18–22, 2006



Wednesday, June 21, 2006: Poster Session
398 P11 Optimal atherosclerosis management (1st part)

Objective: evaluation of TXA2 synthesis and platelet function in patients
with vascular disease chronically treated with ASA (50-300) mg/day.

Methods: We studied 455 patients: 291 with cerebrovascular and 164 with
cardiovascular diseases, treated for more than a month and a control group of
ASA-free normal subjects (n=110). After a personal interview, only patients
that took ASA within 12-24 hours before evaluation were included. Platelet
aggregation, recruitment, TXA2, and 14C-5HT release induced by collagen
(1μg/mL) were performed as described (Vallés J et. al. Circulation 1998;
97:350-355).

Results: Partial inhibition (<95%) of TXA2 was found in 39/455 (7.9%)
(Group A), while the rest had an inhibition > 95% (Group B). Partial
inhibition shows some dependence with the ASA dose. When Group A was
evaluated again after a dose adjustment on therapeutic range, all patients
reached optimal inhibition of TXA2. Importantly, Group A had a significant
(p<0.01) increase of collagen-induced platelet aggregation, 14C-5HT release
and platelet recruitment in whole blood vs. Group B.

Conclusions: Despite compliance, optimal TXA2 inhibition was not
achieved in 7.9% of the patients. This was due in our patients to insufficient
daily dose of ASA, which resulted in a marked increase of platelet reactivity.
This could reduce the protective effects of aspirin. (Grants FIS:03/0270 and
C03/06/ AVC AVCiT iT: G03/005).

We-P11:236 ACETYLSALICYLIC ACID AND CLOPIDOGREL
RESISTANCE: POSSIBLE ROLE OF RISK
FACTORS, MEDICATION AND
HEMORHEOLOGICAL VARIABLES

G. Feher, K. Koltai, E. Papp, Z. Keszthelyi, B. Alkonyi, P. Kenyeres, H. Rapp,
G. Kesmarky, K. Toth. 1st Department of Medicine, University of Pecs,
Medical School, Pecs, Hungary

Introduction: The aim of our present study was to compare the characteristics
of patients with effective platelet inhibition by ASA and CLP to those with
ineffective one.

Methods: 599 patients taking 100-325 mg ASA daily and 157 patients
taking 75 mg clopidogrel daily with chronic cardio- and cerebrovascular
diseases were involved in our study. Platelet aggregation and hemorheological
parameters were measured.

Results: Patients with effective ASA inhibition had significantly lower
plasma fibrinogen level (p < 0.05) and red blood cell aggregation values (p
< 0.01). More of them suffered from hypertension (p < 0.05) compared to
the other group. In the case of effective platelet aggregation beta-blockers
and ACE inhibitors (p < 0.05), while in the group of ineffective platelet
aggregation statins were taken more frequently (p < 0.05).

Patients with effective CLP inhibition had lower BMI (p < 0.05) and
in the case of ineffective platelet aggregation benzodiazepines and selective
serotonin reuptake inhibitors were taken more frequently (p < 0.05).

Conclusion: The background of ineffective antiplatelet medication has not
yet been fully elucidated. Higher fibrinogen concentration increases red blood
cell aggregation and can also result in increased platelet aggregation. An
additive effect of several drugs may be involved in the effective therapy, on
the other hand drug interactions may play a role in the inefficient antiplatelet
bioavailability. The significant difference in BMI may suggest that clopidogrel
therapy should be weight-adjusted.

We-P11:237 ASPIRIN RESISTANCE IS ASSOCIATED WITH
ASPIRIN DOSAGE, MEAN PLATELET VOLUME
AND PLATELET COUNT IN PATIENTS WITH
ACUTE CORONARY SYNDROMES

S. Acikel, A. Yildirir, A. Aydinalp, U. Bal, G. Kaynar, K. Demirtas, B. Ozin,
H. Muderrisoglu. Baskent University Faculty of Medicine, Department of
Cardiology, Ankara, Turkey

Background: Prior aspirin (ASA) use is an independent predictor of increased
cardiovascular risk among patients with acute coronary syndromes (ACS).
Clinical trials indicate that decreased responsiveness to aspirin therapy is
associated with an increased risk of atherotrombotic events. In this study, we
sought to assess factors affecting aspirin resistance in patients with ACS.

Methods: Sixty seven patients who were on ASA therapy and hospital-
ized with the diagnosis ACS were included in the study. Platelet function
was measured with the Platelet Function Analyzer (PFA)-100 on admission.
ASA resistance by PFA-100 was defined as having a normal collagen and/or
epinephrine closure time < 161 seconds. Demographic and clinical data were
collected to analyze the predictors of ASA resistance.

Results: The mean age of the study population was 67±11 years and
27 (40%) were females, 51 (76.1%) were dyslipidemic, 30 (44.8%) were
diabetic.ASA resistance was noted in 22 (32.8%) and high platelet volume
(>10.2 fl) was noted in 16 (23.9%) patients. Baseline clinical characteristics
of ASA resistant and ASA responsive patients were similar (p>0.05). ASA
resistance group had lower aspirin dose (154±91 mg/day vs 233±95 mg/day,
p=0.02), higher platelet volume (45% vs 15%, p:0.004), mean platelet volume
(MPV) (9,86±1.4 fl vs 8,9±0.6 fl, p=0.003) and platelet count (×1000/mm3)
(284± 83 vs 238± 78, p=0.04) than ASA responsive group.

Conclusion: ASA resistance is associated with aspirin dosage, MPV and
platelet count in ACS. Large-scale studies are needed to evalute the efficacy
of alternative antiplatelet agents in ASA-resistant patients.

We-P11:238 EFFECT OF TWO DIFFERENT DOSES OF ASPIRIN
ON PLATELET AGGREGATION AND
THROMBOXANE FORMATION IN PATIENTS
UNDERGOING CABG

M. Brambilla 1,2, A. Anselmo1, C. Centenaro1 , E. Tremoli1,2, A. Parolari1 ,
M. Camera1,2 . 1Centro Cardiologico Monzino, Milan, Italy; 2Dept.
Pharmacological Sciences, University of Milan, Milan, Italy

Aspirin is the most widely used antiplatelet agent that prevents the formation
of TXA2 by inhibition of COX-1. Despite clear benefit from aspirin (ASA)
in patients with cardiovascular disease, evidence of heterogeneity in the
individual response has given rise to the concept of aspirin failure to prevent a
thrombotic event.

Objective: To investigate platelet function and the antiplatelet effect of
ASA in 44 patients undergoing CABG and randomly assigned to 100 or 325
mg/d ASA treatment.

Methods: Venous blood was collected before, 3 and 5 days after surgical
intervention. Collagen induced aggregation of platelet rich plasma (PRP) and
TXB2 levels in PRP and in serum were evaluated.

Results: Before surgery the two groups of patients were comparable in
terms of platelet aggregation and thromboxane B2 levels. After 2 days of ASA
treatment, collagen-induced aggregation was inhibited by 38% in both groups
of patients and a similar degree of inhibition was recorded 5 days after surgery.
3 days after surgery serum TXB2 levels were reduced by 95% and 90% in
patients receiving 325 or 100 mg/d ASA with residual TXB2 of 10.8±2.2
and 24.6±3.7 ng/ml (p<0.02), respectively. No significant differences in the
levels of TXB2 were observed after 5 days. Measurement of TXB2 in collagen
stimulated PRP showed a 80% reduction in patients treated with 100 mg ASA
and 95% in those treated with 325 mg/d.

Conclusions: In patients undergoing CABG ASA 325mg/d led to an almost
complete inhibition of TXB2 production, whereas ASA 100mg/d showed a
residual amount of this metabolite. Inhibition of platelet aggregation was
comparable with the two treatments.

We-P11:239 ERYTHROCYTE DEFORMABILITY AND WHITE
BLOOD CELL COUNT ARE ASSOCIATED WITH
ASPIRIN RESISTANCE IN HIGH-RISK VASCULAR
PATIENTS

L. Mannini1, R. Marcucci1, R. Paniccia1 , E. Antonucci1 , L. Evangelisti1 ,
L. Lucarini1 , A.M. Gori1, D. Prisco1, G.F. Gensini1,2 , R. Abbate1.
1Department of Medical and Surgical Critical Care, Thrombosis Centre,
University of Florence, Florence, Italy; 2Centro S. Maria Agli Ulivi,
Fondazione Don Carlo Gnocchi, Onlus IRCCS, Impruneta, Italy

Recently the phenomenon of aspirin resistance has been object of several
studies, but no data are available on the possible role of the haemorheologic
parameters in affecting platelets function and resistance to antiplatelet agents.

Aim of our study was to evaluate platelet function and haemorheology in
patients with acute coronary syndromes (ACS), receiving double antiplatelet
therapy with aspirin and clopidogrel.

The study population included 301 (231 M/70 F; age: 66±13 yrs) con-
secutive adult patients admitted to the Coronary Care Unit of the Azienda
Ospedaliero-Universitaria Careggi, with diagnosis of acute myocardial infarc-
tion or unstable angina. We assessed: whole blood viscosity (WBV) at shear
rates of 0.512 s−1 and 94.5 s−1, plasma viscosity (PLV) at 94.5 s−1 shear rate,
erythrocyte deformability index (DI) and PFA-100 closure times with ADP
(PFA/ADP) and epinephrine (PFA/EPI). We considered any PFA-100-EPI
result <203 sec (95th percentile of control distribution) to be indicative of
aspirin resistance. 104/301 patients (34.5%) had PFA/EPI CTs in the reference
range (Group 1) whereas the remaining had values higher than 203 sec.
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(Group 2). WBV at 94.5 sec−1 s.r. was similar in group 1 and 2 (WBV:
4.43±0.25 vs 4.45±0.61 mPa ·sec, respectively). PLV and WBV at 0.512
sec−1 s.r. were slightly higher, but not significantly, in group 1 than in group
2 (PLV: 1.47±0.13 vs 1.44±0.15 mPa ·sec; p=0.08 and WBV: 23.37±4.6 vs
22.54±3.90 mPa ·sec; p=0.07). DI was significantly lower in group 1 with
respect to group 2 (4.05±2.93 vs 5.71±3.30, p<0.0001). White blood count
(WBC) was significantly higher in group 1 than in group 2 (11464±3504 vs
7867±2162, p<0.0001).

In conclusion, these results demonstrated that in patients with acute coro-
nary syndromes the antiaggregant effect of aspirin is modulated not only by
the direct action on platelets, but also by the erythrocyte deformability and the
white blood cell count.

We-P11:240 EFFECTS OF POMACE OLIVE OIL ON THE
POSTPRANDIAL METABOLISM IN HIV PATIENTS

F. Rivas-Garcia 1, J.S. Perona1, M.J. Aguilar2, M. Garcia3, J.L. Prada2,
A. Del Arco2, V. Ruiz-Gutierrez1 . 1Instituto de la Grasa (CSIC), Seville,
Spain; 2Hospital Costa del Sol, Marbella, Spain; 3HHUU Virgen del Rocio,
Seville, Spain

Objective: Dietary olive oils, differing in the unsaponifiable fraction, exert
different effects on postprandial triglyceride (TG) and cholesterol (C) levels
in plasma and TG-rich lipoproteins (TRL). The aim of this study was to
determine whether pomace olive oil (POO), compared with refined olive oil
(ROO), affect these concentrations in HIV-positive patients.

Methods: 13 HIV-positive male volunteers, under anti-retroviral treatment,
received two meals containing ROO or POO. After eating the meals, blood
samples (14 mL) were drawn hourly for 7h. TRL (Sf>400) were isolated
by ultracentrifugation. TG and C concentrations in serum and TRL were
measured using enzymatic kits.

Results: In plasma, TG concentration was higher after POO ingestion,
showing a higher area under the curve (AUC). In TRL, POO consumption
showed a delayed TG profile (approx. 1 hour) and a constant increase in C
during the postprandial period.

Conclusions: The higher postprandial increase in plasma TG levels in
HIV-patients after the intake of POO, without affectation of cholesterol con-
centration, suggests that this dietary oil affects TG secretion and clearance
from plasma, as part of TRL. In fact, an interesting delay of the profile
of TRL-TG concentration was observed. Our results show that dietary oils
can have important effects in reducing exacerbated postprandial hypertriglyc-
eridemia in HIV-positive patients, with evident implications in cardiovascular
risk.
Funding: Ministerio de Educación y Ciencia (CYCIT, AGL2002-00195 and
AGL2005-00572) and Beca de Formación de Doctores (Junta de Andalucia)
fellowship to FRG.

We-P11:241 CARDIOVASCULAR RISK REDUCTION IN HIV+
PATIENTS: RESULTS FROM SHORT-TERM
PHARMACOLOGICAL AND LIFESTYLE
INTERVENTION

C.Y. Pai, D. Calderaro, C.L. Zilli Vieira, E. De Oliveira Lima, I. Giuliano,
B. Caramelli. Heart Institute (Incor) University of São Paulo Medical School,
São Paulo, Brazil

Objective: The life expectancy of HIV infected patients has dramatically in-
creased and there is a high prevalence of traditional risk factors for atheroscle-
rosis in this population. We performed this study to assess the impact of
the primary prevention strategies (pharmacological and non-pharmacological)
over the cardiac risk of HIV+ patients.

Methods: We applied the Framingham Risk Score (FRS) in 100 HIV+
patients before and after intervention, which could be exclusively lifestyle
modification or lifestyle modification plus pharmachological intervention
(hypolipemic and/or anti-hypertensive medication).

Results: We studied 79 men and 21 women, average age 48.9 years.
The average FRS were 12.3 X 9.6 (p<0.0001) before and after intervention,
respectively. Isolated analysis of the lipid profile before and after interven-
tion disclosed: total cholesterol 241.0X218.9 (p<0.0001), LDL-cholesterol
140.3X127.5 (p=0.011), tryglicerides 285.8X236.1 (p=0.0022) and HDL-
cholesterol 46.8X46.7(p=0.76).

Conclusions: After a short-time medical intervention our HIV+ patients
came from the intermediate to the low risk level, with significant improvement
of the lipid profile. This is a safe and worth strategy.
Fundings: there was no source of commercial nature.

We-P11:242 CARDIOVASCULAR RISK DUE TO LIPOPROTEIN
(A) IN HIV-INFECTED SUBJECTS

W.O. Richter 1, E. Schnaitmann2 , A. Trein2. 1Institute for Lipid Metabolism,
Windach, Germany; 2Center for HIV, Stuttgart, Germany

Objective: A lipoprotein (a) (Lp (a)) > 70 mg/dl or a Lp (a) > 30 mg/dl
plus LDL-cholesterol > 160 mg/dl is associated with a strongly increased
risk for coronary heart disease in non-HIV-infected subjects. We evaluated the
prevalence of elevated Lp (a) in HIV-infected subjects.

Methods: Lp (a) and serum lipoproteins were determined in 1228 HIV-
infected subjects (1016 men, 212 women, mean age 40.6 ± 9.2 years, 921
treated with antiretroviral drugs). Lp (a) was determined by turbimetry using
antibodies purchased from Technoclone, Vienna, Austria.

Results: Median Lp (a) was 13.0 (IQR 4.0 - 45.0) mg/dl. in 181 subjects
Lp (a) was > 70 mg/dl, in 421 subjects > 30 mg/dl. 72 subjects had a Lp
(a) > 30 mg/dl plus LDL-cholesterol > 160 mg/dl. Therefore a total of 253
subjects (20.6%) seems to be at increased risk for coronary heart disease
due to elevated Lp (a). This compares well to 200 age- and sex-matched
non-HIV-infected subjects without coronary heart disease (22.0%). Compared
to a matched cohort of 154 non-HIV-infected subjects with coronary heart
disease prevalence of Lp (a) > 70 mg/dl was significantly lower (14.7 versus
22.1%, P < 0.001). No significant difference was found between HIV-infected
subjects with and without antiretroviral drugs. Yet, 81 patients with an ad-
vanced disease without therapy had a lower median Lp(a) (4.6 (IQR 0.1 -
20.0) mg/dl).

Conclusions: A substantial part of HIV-infected subjects seems to be at
increased risk for coronary heart disease due to elevated Lp (a). The clinical
importance of elevated Lp (a) in these subjects has to be established in
prospective cohort trials.

We-P11:243 PON1 ACTIVITY IS NOT IMPAIRED IN HIV
POSITIVE PATIENTS

L.P. Pucillo, E. Foschi, E. Valente, M. Brescia, F. Soldani, A. Antinori.
National Institute for Infectious Diseases L. Spallanzani, Rome, Italy

Objective: to evaluate serum PON1 activity in patients with HIV infection
Methods: serum samples of 29 consecutive HIV positive patients were

utilized for the study as well as samples obtained from normal controls. PON1
activity was measured by the use of a commercial kit (Enzcheck Paraoxonase,
Invitrogen, USA) following manufacturer instructions. Statistical analysis of
variables between 2 groups was performed by Student t test for unpaired data.

Results refer to 29 HIV positive patients (52% males and 48% females)
compared to 18 healthy controls (56% males and 44% females), matched for
age. HDL was 46 ± 14 mg/dL in the patient group and 57 ± 15 mg/dL in
the control (P .0185). PON1 activity in the HIV patients was 0.65 ± 0.15
U/uL, significantly higher (P .0426) compared with the control group where it
resulted 0.56 ± 0.09 U/uL.

Conclusions: HAART therapy for patients infected with HIV has pro-
longed their life expectancy but, has led to a significant increase in cardiovas-
cular complications. One of the mechanisms to reduce oxidized LDL, a key
element in the plaque formation, is represented by serum PON1, an esterase
circulating associated with HDL, which inhibits the oxidation of LDL in vitro.
We therefore measured serum PON1 activity in patients with HIV infection,
compared to normal subjects. Our results demonstrate that the activity of
PON1 is not impaired in HIV patients despite low HDL levels.
Funding: Progetto 03.119/2003 Ricerca Finalizzata Ministero della Salute

We-P11:244 OXIDIZED LDL IN HIV INFECTED PERSONS

L.P. Pucillo, M. Brescia, E. Valente, E. Foschi, F. Soldani, A. Antinori.
National Institute for Infectious Diseases L. Spallanzani, Rome, Italy

Objective: To find biochemical markers of atherosclerosis in HIV patients
Methods: Serum samples of 48 consecutive HIV positive patients were uti-

lized for the study as well as samples obtained from normal controls. Ox-LDL
were measured using a commercial kit (Mercodia AB, Uppsala, Sweden),
following the manufacturer instructions. Statistical analysis of results was per-
formed by the ANOVA test for 3 groups and by the Student t test for 2 groups.

Results: Among the group of HIV positive patients 39 were on HAART
therapy (64% males and 36% females) and 9 not on therapy (66% males and
34% females). Control subjects matched for age and sex were 32 (59% males
and 41% females). In the three groups the measurement of ox-LDL was not
significantly different (17.5 ± 4.1 U/L on therapy, 17.2 ± 4.7 U/L not on
therapy patients and 17.9 ± 5.7 U/L in controls).
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The results became highly significant (P .0002 by ANOVA) when the ratio
between LDL/ox-LDL was considered (0.20 ± 0.06 on therapy, 0.27 ± 0.19
not on therapy patients and 0.15 ± 0.04 in controls).

Conclusions: ox-LDL may represent a good biochemical marker of
atherosclerosis since phagocytosis of ox-LDL by monocytes is the first step in
the formation of atherosclerotic lesions. Our results demonstrate that serum
levels of ox-LDL in HIV patients are not different from control subjects. The
ratio LDL/ox-LDL seems to be a more sensitive indicator but, its correlation
to clinical/anatomical data of lesion progression is needed.
Funding: Progetto 03.119/2003 Ricerca Finalizzata Ministero della
Salute.F:253

We-P11:245 ATHEROSCLEROTIC RISK IN CHILDREN WITH
ACQUIRED IMMUNODEFICIENCY SYNDROME
(AIDS) – PERI STUDY

I. Giuliano1, M. Grimaldi1, D. Blanco1, E. Lima2, P. Yu2, D. Calderaro2 ,
M. Silva1, B. Caramelli2 . 1Joana de Gusmão Children Hospital, Santa
Catarina, Brazil; 2Heart Institute, São Paulo, Brazil

Introduction: The atherosclerosis begins in childhood and AIDS could ac-
celerate its progression. The aim of this study is to determine prevalence of
atherosclerotic risk factors in AIDS children.

Methods: Randomized sample (systematic 1:3) AIDS children were exam-
ined from the ambulatory of infectous diseases, at Joana de Gusmao Children
Hospital, Florianopolis, Santa Catarina State, Brazil, in 2005. A questionnaire
and physical examination were applied and blood sample were collected. Data
from 30 children were compared to data from HIV negative children sample of
Florianopolis. Data were classified in quartiles. Prevalence of atherosclerotic
risk was compared by prevalence ratio and confidence intervals.

Results: AIDS children ate less often high quantities of saturated fat [23%
X 41%, PR: 0,77(0,63-0,94)] and insufficient quantities of fiber [30% X
55%, PR: 0,64 (0,5-0,81)], they were more frequently inactive [73% X 38%,
PR: 2,31(1,27-4,19)] and played with videogames or watched TV more than
2 hours/day [80% X 42%, PR: 2,87 (1,4-5,88)]. AIDS children had more
frequently HDL-cholesterol lower levels [80% X 25%, PR: 3,74 (1,83-7,66)]
and C-reactive protein higher levels [50% X 25%, PR: 1,5(1,05-2,15)] and
less frequently were classified as obese or overweight [7% X 24%, RR: 0,81
(0,74-0,99)].

Conclusions: AIDS children presented greater atherosclerotic risk that
could be associated with the infectious disease and their inactivity. A reha-
bilitation program could change this scenario and control the acceleration of
atherosclerotic progression of this population.

We-P11:246 A NEW BIOMARKER TO ASSESS
CARDIOCYTOTOXICITY AND LIPODYSTROPHY
IN HIV PATIENTS UNDERGOING ART

M. Gidlund1, K. Ronchini1, H. Goto2. 1Icb-Iv Usp, Sao Paulo, Brazil;
2Imtsp, Sao Paulo, Brazil

The introduction of ART, has significantly improved the life expectancy
in HIV patients. However, several severe side effects are emerging. These
include atherosclerosis and lipodystrophy. We have evaluated a biomarkers
for atherosclerosis developed in our laboratory. In addition we evaluated
Viral load CD4, lipodystrophy (Carotid thickness the antibody (Ab) response
against oxLDL and a synthetic peptide (apoB-D) derived from an internal part
of the apoB protein were determined in ELISA.54 patients were included and
followed for 12 months. ART treatment initiates a rapid evolution of lipodys-
trophy and lipid alteration with an incidence of around 3% and 4%/month
respectively. Abs against both oxLDL and apoB-D demonstrated a gradual
decay indicating that the treatment increases the levels of circulating oxLDL.
After 12 months the levels were comparable to those with established lipodys-
trophy. We found a strong correlation between the degree of lipodystrophy and
increased levels of antibodies using the apoB peptide (p=0.002, n=16). The
apoB-D peptide showed more significance than oxLDL.The reported negative
correlation between thickness of the carotid and circulating antibodies against
oxLDL was in this study confirmed. Here the apoB-D peptide demonstrated
a much higher significance. We suggests that sequential measurement of Abs
against apoB-D can be useful to assess the atherosclerosis status in individual
patients undergoing therapy as well as an combined marker for the evaluation
of lipodystrophy and thus is a rapid an inexpensive method to evaluate
potential new drugs for cardiocytotoxicity.
Funding: CNPq, FAPESP, LIM 38.

We-P11:247 PROTEASE INHIBITOR-ASSOCIATED
DYSLIPIDEMIA IN HIV PATIENTS IS STRONGLY
INFLUENCED BY THE APOLIPOPROTEIN A5
GENE

M. Guardiola, R. Ferré, C. Alonso-Villaverde, B. Coll, J. Salazar, J. Ribalta,
L. Masana. Institut de Recerca En Ciencies de la Salut, Hospital Universitari
Sant Joan, Universitat Rovira I Virgili, Reus, Spain

Objective: To assess whether the apolipoprotein (APO) A5 gene influences
dyslipidemia and cardiovascular risk associated with protease inhibitor in HIV
patients.

Methods: We studied 235 HIV-infected patients attending our clinic. All
of them were followed-up for 5-years and 148 were on protease inhibitor
therapy. Plasma lipids and lipoproteins, the APOA5 -1131T>C genotype and
a measure of the intima-media thickness (IMT) within a 2-year period were
available for all of them.

Results: The frequency of the C allele was 0’08 and was similar to that
in general population. Among patients taking protease inhibitors carriers and
non-carriers of the C allele were comparable at start of treatment regard-
ing age, gender distribution, body mass index, lipids and inflammatory and
immunological status.

Carriers of the C allele had elevated triglycerides compared with non-
carriers after 1 year (43%, p=0’009), 2 years (38%, p=0’050), 3 years (44%,
p=0’013), 4 years (45%, NS) and 5 years (150%, NS).

We found the same effect on total cholesterol levels so, after 1 year (16%,
p=0’006), 2 years (21%, p=0’001), 3 years (20%, p=0’009), 4 years (19%,
NS) and 5 years (29%, NS).

It has also been evident in the whole group of patients although the effect
of APOA5 has been smaller.

At baseline, the frequency of patinets with lipodystrophy was significantly
higher in CC/TC carriers than TT carriers (47% vs. 25%, p=0’04).

We found no IMT statistical differences between subjects with either
APOA5 genotype.

Conclusions: The APOA5 -1131T>C variant predisposes to hyperlipi-
demia in HIV patients particularly those treated with protease inhibitors.

We-P11:248 HIGHLY ACTIVE ANTIRETROVIRAL THERAPY
FOR HIV-INFECTION INCREASES PLASMA
HOMOCYSTEINE CONCENTRATIONS

N. Weiss, P. Koelle, J. Bogner, F.D. Goebel. Medical Policlinic, University of
Munich Medical Center - City Campus, Munich, Germany

Background and Methods: Highly active antiretroviral therapy (HAART)
has dramatically improved the life expectancy of patients with HIV infection,
but is associated with greater cardiovascular risk, partly due to HAART-
induced dyslipidemia and glucose-intolerance. To evaluate whether HAART
might lead to further metabolic disturbances associated with increased cardio-
vascular risk, we measured plasma homocysteine (Hcy) concentrations in 38
HIV-infected patients, aged 39 (20-70) years, and free of overt cardiovascular
disease, before and 250 (25-589) days after initiation of HAART. Antiretro-
viral therapy consisted of nucleoside reverse transcriptase inhibitors (NRTI)
alone or in combination with non-nucleoside reverse transcriptase inhibitors
(nNRTI) and/or protease inhibitors (PI).

Results: Hcy significantly increased from 11.7 ± 0.8 to 15.1 ± 1.0 μmol/l
in HAART treated patients. HAART also increased plasma total cholesterol
from 183.0 ± 8.0 to 205.8 ± 8.2 mg/dl, but had no effect on fasting glucose
concentrations. The increase in Hcy was observed in patients taking the PI
nelfinavir and/or the nNRTI nevirapine, in addition to NRTI, but not during
treatment with NRTI alone. The increase in Hcy was not due to declining
renal function during therapy, nor to chances in folic acid or vitamin B12
levels.

Conclusions: Prospective clincical studies have to be performed to further
evaluate the impact of HAART-induced hyperhomocysteinemia on cardiovas-
cular events or surrogate markers of vascular disease in HIV-patients and the
effects of vitamin supplementation on Hcy levels in these patients.

We-P11:249 INCREASED ENDOTHELIAL ACTIVATION IN A
HUMAN MODEL OF ISOLATED ENDOTHELIAL
VASOMOTOR DYSFUNCTION

S.S. Shankar, H.O. Steinberg. Indiana University School of Medicine,
Indianapolis, USA

Impaired endothelium-dependent vasodilation (EDV) is a measure of en-
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dothelial vasomotor dysfunction. However, it is unclear if other aspects of
endothelial function are concomitantly affected. The HIV-1 protease inhibitor
indinavir (IDV) significantly impairs EDV in HIV-negative subjects. We hy-
pothesized that IDV-induced endothelial dysfunction is associated with altered
markers of endothelial activation.

We tested our hypothesis in 22 healthy HIV-negative non-obese subjects
before and after four weeks of IDV (800 mg thrice daily). We assessed EDV
by measuring changes in leg blood flow in response to methacholine chloride.
We measured serum sE-selectin, ICAM-1 and VCAM-1 (Linco Multiplex
assay). Data were compared by paired t-test (significance: p<0.05); results
expressed as mean±SEM, before and after IDV.

EDV was significantly blunted (246±54 vs 184±39%). There was no
change in BMI, WHR, blood pressure, lipid profile, HOMA-score. Serum
sE-selectin (25.9±1.9 vs 28.0±2.0 U/mL) and ICAM-1(179±14 vs 191±15
U/mL) increased significantly. In contrast, there was no change in serum
VCAM-1.

Our results show that 1) dysfunction of the vasomotor aspect of endothe-
lial function is accompanied by endothelial activation, and 2) heightened
expression of markers of endothelial activation can occur in the absence of
dyslipidemia, oxidative stress as well as insulin resistance. Thus, our findings
in this model of isolated endothelial dysfunction strongly suggest that circulat-
ing sE-selectin and ICAM-1 reflect, and are specific for endothelial vasomotor
dysfunction, and can potentially serve as non-invasive markers for the same.

We-P11:250 EFFECTS OF NEVIRAPINE AS COMPARED TO
LAMIVUDINE ON LIPIDS AND LIPOPROTEINS IN
HIV-1 UNINFECTED NEWBORNS: THE SIMBA
LIPID SUBSTUDY

R.R. Sankatsing1, F.W. Wit1,2 , N. Pakker2, J. Vyankandondera3 , F. Mmiro4,
P. Okong5, J.J.P. Kastelein1 , J.M. Lange1,2, E.S.G. Stroes1, P. Reiss1,2 .
1Dept of Vascular Medicine, University of Amsterdam, Academic Medical
Center, Amsterdam, The Netherlands; 2Iatec, Amsterdam, The Netherlands;
3Centre Hospitalier de Kigali, Kigali, Rwanda; 4Mulago Hospital, Kampala,
Uganda; 5St. Francis Hospital Nsambya, Kampala, Uganda

Objective: To assess whether the high-density lipoprotein cholesterol
(HDLC)-increasing effect of nevirapine (NVP), as observed in HIV-1 in-
fected subjects, relates to intrinsic properties of NVP.

Methods: At 2, 6 and 12 weeks after birth complete lipid profiles as well as
plasma apolipoproteins levels were assessed in 80 HIV-uninfected newborns,
half on NVP and half on lamivudine (3TC), respectively. Newborns were
randomly selected from a randomized trial of NVP or 3TC administered to
newborns for prevention of HIV-1 transmission during breastfeeding.

Results: Following six weeks of therapy the expected physiological decline
in HDLC levels, subsequent to the expected initial increase after birth, was
attenuated in NVP treated newborns, as opposed to in 3TC treated newborns.
After 12 weeks, this difference could no longer be detected. In line with
HDLC levels, apolipoprotein AI levels were increased to a greater extent
in the NVP-arm as compared to the 3TC-arm (P=0.02) reaching a maximal
difference at 6 weeks.

Conclusions: HDLC and apoA-I levels were markedly elevated in HIV-1
uninfected newborns receiving NVP as compared to 3TC. These data indeed
support that NVP may have intrinsic HDLC-elevating properties in humans,
which may beneficially impact the risk of cardiovascular disease in HIV-1
infected patients.
Funding: This study was supported by an unrestricted grant from Boehringer
Ingelheim. The funding source had no role in the design of the study, and
collection, analysis or interpretation of the data

We-P11:251 SMALL DENSE LDL IN HIV-INFECTED PATIENTS
TREATED WITH LOPINAVIR/RITONAVIR OR
ATAZANAVIR

W.O. Richter1, F. Berger2, S. Mauss2. 1Insitute for Lipid Metabolism,
Munich, Germany; 2Center for HIV, Duesseldorf, Germany

Objective: Small dense LDL (sd-LDL) are regarded to mediate cardiovascular
risk of certain hypertriglyceridemias. In HIV-infected patients treatment with
protease inhibitors (PI) is associated with an increased prevalence of hyper-
triglyceridemia. We investigated whether treatment of ART-naive subjects with
the PI lopinavir/ritonavir (l/r) changed concentration of sd-LDL. Furthermore,
we evaluated sd-LDL after switching therapy from l/r to atazanavir.

Methods: 13 ART-naive HIV infected men (40 ± 6 years old) were treated
with l/r. 12 HIV-infected patients (10 men, 2 women, age 39 ± 7 years)

were switched from l/r to atazanavir. Sd-LDL-apolipoprotein B (apoB) was
determined after ultracentrifugation in the infranatant with a density > 1.044
g/ml.

Results: In ART-naive patients baseline median triglycerides were 143
(IQR 115 - 285.5) mg/dl, after 8 weeks on lopinavir/ritonavir 181 (165.25
- 269) mg/dl and after 20 weeks 197 (152.5 - 269.75) mg/dl. Small dense
LDL-apoB was 16.4 ± 8.7 mg/dl at baseline, 17.9 ± 8.9 mg/dl after 8 weeks,
and 16.8 ± 6.6 mg/dl after 20 weeks (difference not statistically significant).
After switching from l/r to atazanavir median triglycerides were 160 (IQR
85.5 - 185) mg/dl after 4 weeks and 242.5 (148 - 351) mg/dl after 20 weeks
(baseline 215.5 (148 - 351) mg/dl). Sd-LDL-apoB was 19.1 ± 6.1 mg/dl at
baseline, 21.0 ± 6.6 mg/dl after 4 weeks, and 19.0 ± 6.6 mg/dl after 12 weeks
(not significantly different to baseline).

Conclusions: L/r did not increase small dense LDL in ART-naive HIV
infected patients. Switching from l/r to another PI, atazanavir, did not change
small dense LDL-apoB.

We-P11:252 PLASMA CHOLESTEROL CONCENTRATIONS IN
DEPRESSION AND POSTTRAUMATIC STRESS
DISORDER

J. Bremner, V. Vaccarino. Emory University, Atlanta, USA

Patients with heart disease and depression have been shown to have increased
mortality, and animal models show an acceleration of heart disease with
stress. Mechanisms by which depression and stress confer increased morbidity
and mortality from heart disease are not fully understood. The purpose of
this study was to measure plasma cholesterol concentrations in patients with
depression and posttraumatic stress disorder (PTSD). 126 subjects underwent
fasting morning blood sampling for determination of plasma cholesterol
concentrations as well as behavioral assessments, including patients with
depression (N=11), PTSD (N=44), traumatized individuals without PTSD or
depression (N=23) and healthy subjects without psychiatric disorder (N=47).
Patients with depression showed higher cholesterol concentrations than all
other groups (F=2.86; p<0.05). There were no differences between PTSD
and normal subjects. These findings are consistent with elevations in choles-
terol concentrations that are specific to depression and are not seen in other
stress-related psychiatric disorders or stressed individuals without psychiatric
disorder.

We-P11:253 INTERLEUKIN-6 PLASMA LEVELS ARE
INCREASED IN SUBJECTS WITH VASCULAR
DEMENTIA BUT NOT WITH LATE ONSET
ALZHEIMER’S DISEASE

G. Guerra1, M. Ranzini1 , L. Rossi1, M.R. Munari2, A. Zurlo3, A.R. Atti1 ,
A. Ble’1, G. Zuliani1. 1Department of Clinical and Experimental Medicine,
University of Ferrara, Ferrara, Italy; 2Long Term Division, Ca Foncello
Hospital, Treviso, Italy; 3Geriatric Division, S. Anna Hospital, Ferrara, Italy

Objective: A possible increase in plasma cytokines has been reported in late
onset Alzheimer’s disease (LOAD), but previous results are conflicting; very
few data are available as regards to plasma cytokines in vascular dementia
(VD). The aim of the present study was to evaluate the plasma levels of
IL-1beta, TNF-alpha, IL-6, and IL-10 in a sample of older patients with
LOAD or VD.

Methods: On the whole 222 subjects were enrolled in the study:
1) Sixty patients with probable LOAD (mean age:78.5 ± 7.6) by the

NINCDS-ADRDA criteria.
2) Eighty patients with probable VD (mean age:79.1 ± 7.1) by the

NINDS-AIREN criteria.
3) Fourty patients with documented cerebrovascular disease (mean age:

71.9 ± 9.0) but without dementia (CDND group).
4) Fourty two community dwelling older controls (C group) (mean age:72.3

± 5.8)
Results: By analysis of covariace (age, gender, coronary heart disease,

diabetes, hypertension, smoking, and alcohol consumption) we found that:
– log IL-1beta was higher in VD, LOAD, and CDND compared with

controls (p<0.005)
– log TNFalpha was higher in VD and LOAD compared to C (p<0.05),

and in VD compared to LOAD (p<0.03).
– log IL-6 was higher in VD compared with LOAD (p<0.03).
No differences in IL-10 levels were found. High levels of plasma IL-6 were

associated with a increased probability of having VD compared with LOAD
(OR: 3.12; 95% CI:1.09 - 8.9)
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Conclusions: Our findings support the presence of a low-grade systemic
inflammation in older patients with both LOAD and VD. The finding of high
IL-6 plasma levels seems to be specific for VD and might give evidence of a
diffuse atherosclerotic disease.

We-P11:254 ATHEROSCLEROSIS AND DEMENTIA:
IMPLICATION OF OXIDATIVE STRESS IN THE
IMPAIREMENT OF COGNITIVE FUNCTION

I. Squellerio 1, F. Veglia1, M. Alimento1, L. Boccotti2 , J. Campodonico1 ,
E. Tremoli1,3, V. Cavalca1,2 . 1Centro Cardiologico Monzino - IRCCS, Milan,
Italy; 2Inst. of Cardiology, University of Milan, Milan, Italy; 3Dept. of
Pharmacological Sciences, University of Milan, Milan, Italy

Objective: Oxidative stress is implicated in a variety of degenerative diseases
such as vascular dementia (VD) and Alzheimer disease (AD). The aim of
this study was to evaluate peripheral biomarkers of oxidative damage able to
discriminate between VD and AD, whose symptomatology, pathophysiology
and risk factors overlap.

Methods: Urinary 8epi-PGF2alpha, Glutathione (GSH and GSSG), alpha-
and gamma- tocopherol (TH) were measured as oxidative status markers in
30 patients with AD and 50 with VD, and in 50 patients with stable coronary
artery disease (CAD). Data were compared by ANCOVA adjusting for age
and gender.

Results: In the two dementias levels of 8epi-PGF2alpha were higher than
in CAD (p=.01) and alpha-TH was lower (p=.0003). gamma-TH was higher in
VD than in AD (p=.02) and than in CAD (p=.04). GSH showed no differences
between groups.

Conclusions: Oxidative stress is significantly higher in cognitive disease in
comparison with CAD, as documented by high level of 8epi-PGF2alpha and
low content of alpha-TH. Levels of gamma-TH seem to be able to discriminate
between the two forms of dementia. Further studies are needed to clarify the
role of the two tocopherol isoforms in dementias and the effectiveness of
supplementation with vitamin E in the prevention of these pathologies.
Funding: Financial support was received from Italian Ministry of Health.

We-P11:255 VASCULAR RISK FACTORS, MILD COGNITIVE
IMPAIRMENT, AND CONVERSION TO DEMENTIA.
THE ITALIAN LONGITUDINAL STUDY ON AGING

F. Panza, C. Capurso, A. D’Introno, A.M. Colacicco, A. Capurso,
V. Solfrizzi. Department of Geriatrics, University of Bari, Bari, Italy

Objective: We estimated prevalence, incidence, and rate of progression of
mild cognitive impairment (MCI) to dementia and correlated vascular risk
factors with incident MCI and its progression to dementia.

Methods: We evaluated 2,963 individuals from the population-based sam-
ple of 5,632 subjects 65-84 year old, at the 1st (1992-1993) and 2nd survey
(1995-1996) of the Italian Longitudinal Study on Aging (ILSA), with a
3.5-year follow-up. Dementia, Alzheimer’s disease (AD), vascular dementia
(VaD), other types of dementia, and MCI were classified using current clinical
criteria. Cases of coronary artery disease (myocardial infarction and angina
pectoris), hypertension, type two diabetes mellitus, and stroke were identified
with a two-phases procedure. Serum total cholesterol (TC), high-density
lipoprotein cholesterol (HDL-C) concentrations, and “pack-years cigarettes”
were also determined.

Results: Among the 2,963 participants, 139 MCI patients were diagnosed
at the 1st ILSA survey. During the 3.5-year follow-up, 113 new events of
MCI were diagnosed with an estimated incidence rate of 21.5 per 1,000
person-years. We found a progression rate to dementia (all causes) of 3.8/100
person-years. Specific progression rates for AD, VaD, and other types of de-
mentia were 2.3/, 1.3/, and 0.3/100 person-years. Furthermore, age was a risk
factor for incident MCI (RR: 5.93, 95% CI: 3.17-11.10), while education was
protective (RR: 0.06, 95% CI: 0.03-0.10), and serum TC evidenced a border-
line non-significant trend for a protective effect. There was a non-significant
trend for stroke as a risk factor of progression of MCI to dementia.

Conclusions: In our population, among those who progressed to dementia,
60% progressed to AD and 33% to VaD. Vascular risk factors influence
incident MCI and the rate of progression to dementia.
Funding: None declared.

We-P11:256 DYSLIPIDEMIA-RELATED MEMORY
IMPAIRMENT IN TYPE 2 DIABETES

S. Miclea1, N. Hancu2. 1Clinical Centre of Diabetes, Nutrition and
Metabolic Diseases, Cluj-Napoca, Romania; 2“Iuliu Hatieganu” University
of Medicine and Pharmacy, Cluj-Napoca, Romania

Objective: To determine memory dysfunction associated with type 2 diabetes
mellitus (T2DM) and its relationship with dyslipidemia and hypertension.

Methods: We investigated 123 persons with T2DM and 52 healthy control
subjects. In addition to clinical and laboratory examinations, we tested all
memory systems. Explicit short-term, long-term memory and implicit memory
were assessed using a word-list derived from The Adjective Check List for
explicit memory and a priming task for implicit memory.

Results: The T2DM persons showed significantly decreased performance
at all memory tests compared with control subjects. Persons with T2DM
recalled only half of the words healthy persons have remembered. Elevated
trygliceride level was associated with impaired short-term memory (r = -0.36,
p = 0.0001). Hierarchical regression analysis showed that trygliceride level
accounts for 15.6% of variance in short-term memory performance of people
with T2DM (β = -0.393), being a better predictor than age or education. The di-
agnostic of hypertension did not discriminate between memory performances
of people with T2DM, but higher systolic blood pressure was significantly
associated with diminished implicit memory performance (r = -0.17, p < 0.05).

Conclusions: People with T2DM have a significant impaired performance
for all memory systems compared with people without diabetes. Trygliceride
level is an important predictor for short-term memory performance of people
with T2DM. Blood pressure values are more relevant for the detection of
memory deficit than the diagnostic of hypertension.

We-P11:257 PERCEPTION OF STRESSORS BY SELECTED
PATIENTS OF CORONARY CARE UNITS IN YAZD,
IRAN

Z. Kalani, H. Abdi, M.R. Aminipour. Shahid Sadoughi University, Yazd, Iran

Objectives: Research has indicated that nurses’ perceptions of stressors often
are not accurately defind. The present study carried out at Yazd university
teaching hospitals to determine what stressors are the most perceived by
patients while hospitalized in the coronary care unit (CCU).

Methods: One hundred twelve patients hospitalized in CCU were selected.
A hospital stress rating scale questionnaire, with 45 potentialy stressful situa-
tions, was used and filled through interview. The patients were asked to rate
each over a scale of 5 points from 0 to 4 (0 not at all and 4 very stressful).
Data were analyzed using descriptive statistics.

Results: The study showed that the most frequently perceived stressful
hospital experiences were ’defecation in unusual condition’ (mean and stan-
dard deviatin 3.25±1.12) and ’to think about impairement or missing of a
part of body (mean and standard deviation 3.17±1.24). The least important
stressors was ’repeated call to the patient for caring’ (mean and standard
deviation 0.83±1.00).

Conclusions: To pay attention to these findings will help clinical nurses to
enable predict stressors, plan interventions to minimize them and help patients
to cope.
Funding: Shahid Sadoughi University

We-P11:258 PHYSICAL CHARACTERIZATION OF A
POLYMERIC CARRIER FOR AN ANTIBODY
ELUTING STENT

L.L. Luo1, G.X. Wang1, T.Y. Yin1, C.G. Ruan2, R. Guidoin3.
1Bioengineering College of Chongqing University, Chongqing, China;
2Jiangshu Institute of Hematology, Suzhou, China; 3Department of Surgery,
Quebec Biomaterials Institute, Laval University, Quebec, Canada

Objective: L-polylactic acid (L-PLA) was used as the polymeric carrier and
coated on the nitinol stent surface so as to assess the physical characters
including polymer morphology, coating quality and thermal property of the
L-PLA coating with different methods.

Methods: Atomic force microscopy (AFM) was used to observe polymer
morphologies of the uncoated and coated stents in the dry state. Pre- and
post-expansion of coated stents were examined using the scanning electron
microscopy (SEM) to determine the coating quality. The thermal properties of
coating films containing various levels of antibody to the platelet glycoprotein
IIb/IIIa receptor in the L-PLA were assessed using differential scanning
calorimetry.
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Results: AFM images revealed for the 3-D stent coating surface at high
resolutions in air, and the roughness of stent coating was also determined.
The coated stent showed the ability to withstand the compressive and tensile
strains imparted without cracking from the stent expansion process in the
SEM examination. The thermal analysis data showed a lack of measurable
solubility of antibody in the L-PLA matrix.

Conclusions: The L-PLA coating had the excellent polymer morphology,
coating quality and thermal property, could satisfy the physical criteria of
coating stent as polymeric carrier, which provided a foundation for developing
antibody eluting stents.
Funding: A Key Project Grant of Internationally Scientific and Technological
Cooperation (No. 2004DFA06400) from the MOST of China, A Key High
Technology Grant(No.2005-1006) from Chongqing Municipal Development
and Reform Commission of China.

We-P11:259 SURFACE TREATMENT EFFECTS ON
BIOCOMPATIBILITY OF NITINOL ALLOY STENTS

G.X. Wang1, Y. Shen1, S.S. Luo1, Q.S. Yu2. 1Bioengineering College of
Chongqing University, Chongqing, China; 2The Center for Surface Science
and Plasma Technology, Department of Chemical Engineering, University of
Missouri, Columbia, USA

Objective: To tailor the surface hydrophilicity of Nitinol alloy stents with an
aim to improve their anticoagulation and adhesion properties to endothelial
cells.

Methods: Nitinol stents were treated with chemical erosion and gas plasma
treatment. For chemical erosion, the stents were first immersed in the mixed
solutions of the acetic acid and nitric acid, and were then coated with a TiO2
film by means of Sol-Gel technique. For plasma treatment, all stents were first
pretreated with Argon plasma for 90 seconds, and then coated with various
plasma polymer coatings under different plasma conditions.

Results: The average surface roughness was in the order of 1.31, 1.37 and
0.64 micrometre for chemically eroded, plasma coated and untreated control
stents respectively. The increased surface roughness by chemical erosion and
plasma treatment enhanced the surface adhesion of endothelial cells to these
treated stents. Both gas plasma coating and sol-gel TiO2 coating increased
the surface hydrophilicity of the stents and enhanced the cell anticoagulation
property, but did not improve the corrosion resistance of the stents.

Conclusions: Both chemical erosion and plasma deposition were effective
in surface modification of the Nitinol stents for increasing the surface rough-
ness and the surface hydrophilicity, and thus improving anticoagulation and
adhesion to endothelial cells. Gas plasma deposition technique is of advantage
over wet chemical treatment methods.
Funding: A Key Grant of Internationally Scientific and Technological Coop-
eration from the MOST of China, and a Key High Technology Grant from
Chongqing Municipality of China.

We-P11:260 ELUTING CHARACTERISTICS OF A PLATELET
GLYCOPROTEIN RECEPTOR ANTIBODY
POLYMER-COATED STENT

T.Y. Yin1, G.X. Wang1, L.L. Luo1, C.G. Ruan2, R. Guidoin3.
1Bioengineering College of Chongqing University, Chongqing, China;
2Jiangshu Institute of Hematology, Suzhou, China; 3Department of Surgery,
Quebec Biomaterials Institute, Laval University, Quebec, Canada

Objective: To study the adsorption and elution characteristics of the mon-
oclonal anti-rat platelet GP IIb/IIIa antibody SZ-21 on L-polylactic acid
(L-PLA) coated stents.

Methods: Adsorption was measured using a radioisotope technique after
immersing L-PLA coated stents in SZ-21 solutions diluted to 0.5, 1, 2mg/ml.
Stents were removed from solution after immersion from 20 min to 120 h, and
counted in a gamma counter. Stents for eluting immersed in 2mg/mL SZ-21
solutions for 72 h as described above, then perfused continuously at the flow
rate of 10 or 20 mL/min in a closed-loop circuit with PBS+1% BSA for 14
days, counted in a gamma counter.

Results: The quantity of SZ-21 adsorbed onto the L-PLA coated stents
was dependent on the concentration and duration of immersion in the solution.
More than 96% of the final amount bound at each concentration was adsorbed
within 72 hours. The eluting curve was biphasic with initial rapid elution for
the first 24 h followed by a gradual slow elution. After 14 days of continuous
perfusion, about 20 (10 ml/min) or 10 percent (20 ml/min) of the SZ-21
remained on the stents.

Conclusions: SZ-21 can be passively adsorbed onto L-PLA coated stents,

influenced by the concentration and duration of immersion, elutes in a pre-
dictable manner. These studies may pave the way to developing stent-based
delivery of a potent anti-platelet agent.
Funding: A Key Project Grant of Internationally Scientific and Technological
Cooperation (No. 2004DFA06400) from the MOST of China, A Key High
Technology Grant (No.2005-1006) from Chongqing Municipal Development
and Reform Commission of China.

We-P11:261 FLUORESCENCE STAINING AND
SEMI-QUANTITATIVE IMAGE ANALYSIS OF DRUG
ELUTING STENTS

T.Y. Yin1, G.X. Wang1, L.L. Luo1, C.G. Ruan2, R. Guidoin3.
1Bioengineering College of Chongqing University, Chongqing, China;
2Jiangshu Institute of Hematology, Suzhou, Canada; 3Department of Surgery,
Quebec Biomaterials Institute, Laval University, Quebec, China

Objective: To analyze the presence of the L-PLA coating and the monoclonal
anti-rat platelet glycoprotein IIb/IIIa antibody SZ 21 over the entire surface of
stents in vitro.

Methods: The presence of the L-PLA coating over the entire surface of
the stent was evidenced by means of a FITC staining method, compared
with the bare Nitinol stents. SZ 21 eluting stents were placed in 5% BSA
for 1 h, before stain with FLUORESCEIN ANTI-MOUSE IgG, bare Nitinol
stents and L-PLA coated stent done the same thing. The curve of gray scale
of fluorescence images from a fluorescence microscope was obtained by the
Image Processing Box of MATLAB.

Results: The L-PLA coating was adequately visualized by the use of
FITC. The microscope image in a fluorescence mode showed that the SZ-21
absorbed on the L-PLA coating, well dispersed in the L-PLA coating. The
image analysis have shown there was significant difference in the gray scale
distribution of Nitinol stents vs L-PLA coated stents and SZ 21 eluting stents.

Conclusion: The feasibility of a drug-eluting stent using a L-PLA coating
as interface capable of providing functional groups for the conjugation of
biomolecules proved to be attainable by the bio-active immobilization of SZ-
21. Image Processing Box of MATLAB is a useful tool for half-quantitative
analysis of fluorescence images to complement each other.
Funding: a Key Project Grant of Internationally Scientific and Technological
Cooperation (no. 2004DFA06400) from the MOST of China, a Key High
Technology Grant (no. 2002-1575) from Chongqing Municipal Development
and Reform Commission of China.

We-P11:262 PLASMA SURFACE TREATMENT EFFECTS ON
ADHESION PROPERTY OF STAINLESS STEEL
STENTS TO ENDOTHELIAL CELLS

S.S. Luo1, G.X. Wang1, C.J. Tang1, L.S. Liu1, Q.S. Yu2. 1Bioengineering
College of Chongqing University, Chongqing, China; 2The Center for Surface
Science and Plasma Technology, Department of Chemical Engineering,
University of Missouri, Columbia, USA

Objective: To study the gas plasma surface treatment effects on adhesion of
stainless steel stents to endothelial cells.

Methods: Low-temperature gas plasma technique was used to treat the
surface of stainless steel stents under different plasma conditions. Human
umbilical vein endothelial cells were used to evaluate the cell adhesion prop-
erties of these plasma treated stents. The adhesive ratio was calculated by cell
counting, and the percentage of cell coverage on stent surfaces was examined
using scanning electron microscope (SEM).

Results: Analysis of variance of the experimental data showed that the
plasma treatments of the stents had a significant influence on the surface
adhesion of the endothelial cell as compared with the control (F=59.4883,
p<0.01). Among the different plasma treatments, the stents coated with
plasma nanocoating using mixture of trimethysilane and oxygen had the
highest relative cell density (4.988 ± 0.310 vs. 1.462 ± 0.484).

Conclusions: Low-temperature plasma treatment of stainless steel stents
could significantly improve the surface adhesion of endothelial cells. This
result indicated that plasma nanocoating technology can be used to modify the
stent surfaces with aims to speed-up endothelialisation, and thus reduce the
risk of stent thrombosis and restenosis.
Funding: The work was supported by a Key Project Grant of Internation-
ally Scientific and Technological Cooperation (No. 2004DFA06400) from
the MOST of China, and two Key High Technology Grant (No. 2002-
1575, No.2005-1006) from Chongqing Municipal Development and Reform
Commission of China.
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We-P11:263 INTERLEUKIN-6 IS ASSOCIATED WITH
RESTENOSIS AFTER IMPLANTATION OF
DRUG-ELUTING CORONARY STENTS

V.G. Naumov, M.V. Ezhov, I.R. Raimbekova, A.B. Sumarokov, A.N. Samko,
V.P. Masenko. Cardiology Research Complex, Moscow, Russia

Objective: To evaluate the association of inflammatory markers with resteno-
sis after implantation drug-eluting coronary stents.

Methods: We have examined 54 patients (49 men, 5 women, mean age
57±9 years) with stable angina pectoris and stenosis >70% in at least
one of major coronary arteries. Thirty-seven (68.5%) patients had two- or
three-vessel disease. All patients passed through successful coronary stenting
with drug-eluting stents (Cypher, Cordis) including 20 (37%) patients with
implantation 2 or more stents. During the first year restenosis was revealed
in 9 (16.6%) of patients. We measured in blood serum the levels of lipids,
high-sensitivity C-reactive protein (CRP), interleukin (IL)-6, tumor necrosis
factor (TNF)-a.

Results: According to follow-up data we divided examined patients into
two groups: I - with restenosis (n=9), II - without restenosis (n=46). There
was no difference in classic atherosclerosis risk factors, lipids and TNF-a
levels between the groups. Median (95% CI) of CRP concentration did not
differed significantly between the groups I and II at baseline 2.8 (0.7-10.0)
versus 2.0 (1.8-3.4) mg/l respectively, and follow-up 2.1 (0.6-6.0) versus 1.7
(1.3-3.7) mg/l respectively. IL-6 concentration was higher in patients with
restenosis compared those without restenosis both at baseline (9.1±3.8 versus
5.1±2.5 pg/ml respectively, p=0.0002) and follow-up: 7.4±5.0 and 4.7±2.5
pg/ml respectively, p=0.03.

Conclusions: Serum interleukin-6 level is associated with restenosis after
implantation of drug-eluting coronary stents.
Funding: Cardiology Research Complex, Moscow, Russia.

We-P11:264 USE OF STENTS WITH SIROLIMUS IS
SIGNIFICANTLY ASSOCIATED WITH A
REDUCTION IN MORTALITY AND
CARDIOVASCULAR MORBIDITY AT 6- AND
12-MONTHS POST-PTCA

M. Rizzo1, L. Campolo2, A. Frasheri3 , V. Pernice3, G. Barone3,
F. Contorno1, S. Amato1, C.M. Barbagallo1 , A. Notarbartolo1 ,
M.R. Averna1. 1Department of Clinical Medicine and Emerging Diseases,
University of Palermo, Palermo, Italy; 2Villa Maria Foundation, Milano,
Italy; 3Angiographic Unit, Villa Maria Eleonora Hospital, Palermo, Italy

Sirolimus (Rapamycin), a naturally occurring macrocyclic lactone with a
potent immunosuppressive action, has been shown effective on restenosis
promoting a significant reduction on neointimal hyperplasia. We used drug
eluting stents with sirolimus (DES) in patients with anatomical or clinical
patterns that may favour restenosis: with intra-stent restenosis, with a small
vessel size (<2.6 mm), with ostial stenosis, with diabetes, with long stenosis,
with venous by-pass grafts. We completed a clinical follow-up in 100 patients
(26 women and 74 men, age: 63±10) at two evolving stages, at 6- and
12-months post-PTCA, evaluating total mortality and major cardiovascular
adverse events (MACE). Patients showed the following clinical characteris-
tics: the 41% had a previous AMI, the 27% had a previous revascularization,
the 20% had a family history of CAD, the 30% were smokers, the 39%
had diabetes, the 63% had hypertension, the 54% had dislipidemia. We also
evaluated total mortality and MACE in a group of 100 patients that underwent
PTCA in the same period, but using traditional devices. Altough patients
with DES had an higher prevalence of diabetes (39% vs 16%, p=.0002), they
showed a lower incidence of total mortality (0% vs 4% at 6-months, p=.0436;
1% vs 7%, p=.0304 at 12-months) and of MACE (11% vs 22%, p=.0363 at
6-months; 15% vs 32%, p=.0044 at 12-months). In conclusion, our first data
on the use of DES with sirolimus in clinical practice seems to confirm the
encouraging results from the clinical trials, suggesting that these results may
be obtained even in patients with anatomical or clinical patterns favouring
restenosis.

We-P11:265 BIOARTIFICIAL VASCULAR GRAFTS: A NOVEL
APPROACH TO TREATMENT OF BLOOD VESSELS
DAMAGED BY VASCULAR DISEASES

L. Bacakova 1, E. Filova1, D. Kubies2, L. Machova2, V. Proks2, V. Malinova2 ,
F. Rypacek2. 1Institute of Physiology, Academy of Sciences of The Czech
Republic, Prague, Czech Republic; 2Institute of Macromolecular Chemistry,
Academy of Sciences of The Czech Republic, Prague, Czech Republic

Objective: Atherosclerosis and other vascular diseases often lead to the
irreversible damage of blood vessels. Currently used vascular prostheses are
constructed as bioinert, i.e. without functional vascular cells. More advanced
approaches aim at reconstruction of vessel wall using biomaterials resembling
the natural extracelular matrix.

Methods: Poly(L-lactic acid), PLLA, was coated by poly(DL-lactic acid),
PDLLA, mixed with a block copolymer of PDLLA and poly (ethylene oxide),
PEO (molecular weight 11000, content in the surface layer 33%). Ends of
5% or 20% of the PEO chains were covalently bound with an oligopeptide
GRGDSG, a ligand for cell adhesion receptors, and the material was seeded
with rat aortic smooth muscle cells.

Results: After 24 hours in serum-supplemented media, the number of
cells adhering to the GRGDSG-grafted copolymers was lower than that on
control PDLLA surfaces or tissue culture polystyrene, but the cell spread-
ing area was very close to that on PDLLA (from 611 to 991 μm2 on
PDLLA-PEO-GRGDSG compared to 958 μm2 on PDLLA). The cells formed
vinculin-containing focal adhesion plaques, incorporated bromodeoxyuridine
into newly synthesized DNA and divided. Similar cell behavior was also
observed in serum-free media.

Conclusions: The cells probably bound the GRGDSG sequences specif-
ically by their adhesion receptors. After several improvements, the newly
developed material could be used for construction of biohybrid vascular
prostheses containing both artificial and cellular component.
Funding: Centre for Cardiovascular Research, Prague, CR; Acad. Sci. CR
(grants No. IAA4050202 and 1QS500110564).

We-P11:266 ERECTILE DYSFUNCTION AS PREDICTOR OF
MAJOR ADVERSE CARDIAC EVENTS IN
DIABETIC PATIENTS WITH SILENT CORONARY
ARTERY DISEASE

C. Gazzaruso 1, A. Pujia2, C. Falcone1 , F. Salvucci3 , D. Geroldi1,
E. Emanuele1, B. Solerte4, A. Garzaniti5 . 1CIRMC, Univ. of Pavia, Pavia,
Italy; 2Univ. of Catanzaro, Catanzaro, Italy; 3ICBM, Vigevano, Italy; 4Geria-
trics, Univ. of Pavia, Pavia, Italy; 5Diabetes Center, A.O. Pavia, Pavia, Italy

Objective: Recent case-control studies showed that erectile dysfunction (ED)
is strongly associated with coronary artery disease (CAD) in diabetic patients.
Aim of the present study is to evaluate longitudinally whether ED is a predictor
of future cardiovascular events and death in diabetic patients with silent CAD.

Methods: For this study 291 type 2 diabetic males with silent CAD
angiographically documented were recruited. ED has been assessed by the
validated IIEF-5 (International Index Erectile Function 5) questionnaire.

Results: During a mean follow-up period of 47.2 months (SD 21.8, range 4
to 82 months) 49 patients experienced major adverse cardiac events (MACE).
Among patients who experienced MACE, 61.2% had ED; among patients who
did not experience MACE, 36.4% had ED. The difference in the prevalence of
ED between the two groups was highly significant (p=0.001). Cox regression
analysis showed that ED predicted MACE in type 2 diabetic patients with
silent CAD angiographically documented (hazard ratio: 2.1 95% CI: 1.6-2.6;
p=0.000).

Conclusions: Our data first show that ED is a powerful independent
predictor of cardiovascular morbility and mortality in type 2 diabetic patients
with silent CAD angiographically proven.

We-P11:267 CARDIOVASCULAR SAFETY OF VARDENAFIL IN
PATIENTS ON ANTIHYPERTENSIVES AND/OR
ALPHA BLOCKERS: ANALYSIS OF 17
PLACEBO-CONTROLLED TRIALS

P. Montorsi1, H. Van Ahlen2, P. Kell3 , F. Montorsi4. 1Institute of Cardiology,
University of Milan, Milan, Italy; 2Klinikum Osnabrück, Osnabrück,
Germany; 3Hospital of St John & St Elizabeth, London, United Kingdom;
4Ospedale San Raffaele, Milan, Italy

Objective: To evaluate the cardiovascular (CV) safety of vardenafil when used
concomitantly with antihypertensive therapies (AHT) and/or alpha blockers.
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Abstract We-P11:267 – Table 1

Drug-related AEs Placebo Vardenafil

No AHT ≥1 AHT w/o α-blockers α-blockers ± AHT No AHT ≥1 AHT w/o α-blockers α-blockers ± AHT
(n=1917) (n=828) (n=204) (n=3359) (n=1355) (n=377)

Dizziness 8 (0.4%) 3 (0.4%) 1 (0.5%) 50 (1.5%) 21 (1.5%) 7 (1.9%)
Syncope 0% 0% 0% 0% 0% 1 (0.3%)
Hypotension, incl. postural hypotension 1 (<0.1%) 0% 0% 3 (<0.1%) 2 (0.1%) 0%
MI 0% 0% 0% 0% 0% 0%
CVA 0% 0% 1 (0.5%) 0% 0% 0%

Methods: Drug-related CV adverse event (AE) data were compiled from
5091 vardenafil- and 2949 placebo-treated patients in 17 Phase III studies in
men with erectile dysfunction (ED) for >6 months receiving vardenafil 2.5,
5, 10, or 20 mg or placebo for 12-26 weeks. Event data were defined using
updated MedDRA terms and stratified by 1) no AHT, 2) at least 1 AHT
excluding alpha blockers, and 3) alpha blockers alone or with at least 1 AHT.

Results: The incidence of drug-related dizziness was slightly higher in
vardenafil-treated vs placebo patients, but without additive effects by AHT or
alpha blocker use (Table 1).

For all serious AEs (regardless of relationship to study drug), the occur-
rence of MI, CVA and syncope ranged from 0% to 0.8% with no predilection
for treatment group or AHT use.

Conclusion: Pooled safety data from 17 placebo-controlled trials showed
no increase in drug-related CV-AEs other than dizziness for vardenafil.
Neither alpha blockers nor AHT increased drug-related CV-AE rates in
vardenafil-treated patients.
Funding: Bayer Healthcare/GlaxoSmithKline

We-P11:268 CARDIOVASCULAR RISK FACTORS DETERMINE
ERECTILE AND ARTERIAL RESPONSE TO
SILDENAFIL

A. Wierzbicki, H. Solomon, P. Lumb, G. Jackson. St Thomas Hospital,
London, United Kingdom

Objective: Erectile dysfunction is related to endothelial function. Cardiovas-
cular risk factors determine endothelial function. This study investigated the
relationship of cardiovascular risk factors to acute and chronic responses to
sildenafil.

Methods: Cardiovascular risk factors and acute and chronic pulse wave
responses to a single 50mg dose of sildenafil were assessed in 45 patients
with erectile dysfunction by low international index of erectile function (IIEF)
score before and after therapy.

Results: On recruitment all patients showed evidence of erectile dysfunc-
tion with an IIEF score of 5(1-20). Chronic sildenafil therapy increased IIEF
score of 13 (range-1 to +24) points and 24 patients (53%) achieved an IIEF
score >21 points. Improvement in erectile function in response to sildenafil
(rn=0.79; p<0.001) was dependent on initial erectile function (p=0.002) and
baseline apolipoprotein B (p=0.01). Vascular responses to acute treatment with
sildenafil were assessed using pulse wave analysis. Acute changes in stiffness
index induced by sildenafil (rn=0.65; p<0.001) were related to apolipoprotein
A-1 (p=0.006), B (p=0.02) and lipoprotein (a) (p=0.008) concentrations while
reflection index (rn=0.69; p<0.001) was related to pulse pressure (p<0.001),
albumin:creatinine ratio (p=0.007) and lipoprotein (a) (p=0.02).

Conclusions: The extent of effects of sildenafil on erectile function and
pulse wave profiles is determined by metabolic cardiovascular risk factors.
Improved cardiovascular risk factor control is likely to increase the efficacy of
phosphodiesterase-5 inhibitor therapy in erectile dysfunction.

We-P11:269 RELATIVE HYPOGONADISM AS AN
INDEPENDENT DETERMINANT OF
ENDOTHELIAL DYSFUNCTION IN MEN

M. Akishita 1, M. Hashimoto2, Y. Ohike1, K. Iijima1, M. Eto1, Y. Ouchi1.
1Department of Geriatric Medicine, The University of Tokyo, Tokyo, Japan;
2Department of General Internal Medicine, Kobe University, Kobe, Japan

Objective: Epidemiological studies have shown that relative hypogonadism
is associated with higher incidence of cardiovascular disease, the mechanism
of which remains unknown. We investigated whether relative hypogonadism
would be related to endothelial dysfunction in men.

Methods: One hundred and ninety consecutive men (mean age ± SD
= 47±15 years), who examined flow-mediated vasodilation (FMD) of the

brachial artery non-invasively using ultrasonography, were enrolled. The sub-
jects with malignancy, overt endocrine disease or having steroid hormones
were excluded. Plasma hormone levels were determined after 12-hour fast in
the morning, and the relationship with FMD was analyzed.

Results: Testosterone and dehydroepiandrosterone-sulfate (DHEA-S) were
significantly correlated with FMD% (r=0.203, p<0.01 and r=0.293, p<0.001,
respectively), while estradiol or cortisol was not. Multiple regression anal-
ysis revealed that testosterone was related to FMD% independent of age,
hypertension, hypercholesterolemia, diabetes mellitus and smoking (β=0.174,
p<0.01). DHEA-S was not significantly related to FMD% on multivariate
analysis. FMD% in the highest quartile of testosterone was 1.5-fold higher
than that in the lowest quartile (5.9±4.1 vs. 3.9±2.4, p<0.05 by Bonferroni
test).

Conclusion: Low plasma testosterone level was associated with endothelial
dysfunction in men independent of other risk factors, suggesting protective
action of testosterone on the endothelium.
Funding: This work was supported by grants from the Ministry of Health,
Labor and Welfare, Japan.

We-P11:270 CLINICAL AND IMMUNOLOGICAL EFFECTS OF
ONE-WEEK TREATMENT WITH INTRAVENOUS
ILOPROST IN CRITICAL LIMB ISCHEMIA
PATIENTS

S. Meini, D. Pieragalli, M. Di Renzo, V. De Franco, A.L. Pasqui, A. Auteri.
Department of Clinical Medicine and Immunological Sciences, Section of
Internal Medicine, University of Siena, Siena, Italy

Objectives: Iloprost, a stable prostacyclin analogue able to regulate expres-
sion of genes that are involved in inflammation and in cell growth, is usually
used with a 28-day schedule in critical limb ischemia patients unsuitable
for revascularitation. The aim of our study was to evaluate the clinical and
immunological effects of an in vivo weekly iloprost treatment.

Methods: We assessed tolerance, clinical evaluation (rest pain, trophic
lesions), ankle/brachial pressure index (ABPI) and treadmill exercise in 14
atherosclerotic critical limb ischemia patients treated with iloprost at 1.5
ng/kg/min for 16 hrs/day for 7 days. In the same subjects, we also studied
TNF-alpha, IL6 and IL10 monocyte production (evaluated by ELISA), mono-
cyte apoptosis (Annexin V/uptake of propidium iodide by flow cytometry) and
peripheral blood mononuclear cell (PBMC) TNF-alpha receptors (TNF-RI
and TNF-RII) mRNA espression (RT-PCR).

Results: No discontinuation of treatment occurred because of intoler-
ance. After treatment 69% of patients were responders. ABPI and treadmill
maximum walking distance were improved. TNF-alpha production was signif-
icantly reduced by iloprost whereas IL6 and IL10 production were not affected.
Iloprost did not accelerate monocyte apoptosis. TNF-RI mRNA expression
was not modified, whereas TNF-RII mRNA expression was significantly
reduced.

Conclusions: Our data show that an intravenous weekly iloprost treatment
is clinically effective and well tolerated, similarly to the 28-day schedule.
Moreover, iloprost has anti-inflammatory effects in addition to the well-known
vasodilatatory and antiaggregant ones.

We-P11:271 HUMORAL RESPONSE AGAINST HIGH DENSITY
LIPOPROTEINS (HDL) IN NORMAL POPULATION

J. Batuca, J. Delgado Alves. Faculty of Medical Sciences of Lisbon, Lisbon,
Portugal

The immune system has a key role in the development of atherosclerosis, but
only antibodies against oxidised LDL have been thoroughly studied. HDL is
recognised as an important factor against atherogenesis and anti-HDL and
anti-apo A-I antibodies were identified in patients with autoimmune diseases.
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These antibodies were associated with an impairment of paraoxonase (PON)
activity and a reduction of the antioxidant capacity of HDL. However, there
are no studies regarding the prevalence and characterization of anti-HDL
antibodies in the general population.

This study aims to identify the presence of antibodies directed against
different components of the HDL complex in a healthy cohort.

Serum from 150 healthy subjects, 98 men, mean age 38.4 years, was
collected. Two ELISA for detection of IgG anti-HDL and anti-Apo A-I
were developed. Positive controls were obtained after purification of the G
fraction of serum immunoglobulins from patients with systemic lupus. Plasma
lipid profile was determined by standard enzymatic techniques. PON activity
was assessed by quantification of nitrophenol formation (μmol/ml/min) by
spectophotometry.

Anti-HDL (0.082±0.006 mg/ml) and anti-Apo A-I (0.083±0.004 mg/ml)
antibodies were detected. There was a direct correlation between the titres of
these antibodies (r=0.22; p=0.006). PON activity (94.5±19.4 μmol/min/ml)
was inversely correlated with both antibody titres (p=0.007 for anti-HDL,
p=0.007 for anti-Apo A-I)

This study showed the presence of anti-HDL and anti-Apo A-I antibodies
in a healthy population. These antibodies are associated with a reduced
antioxidant activity of HDL.

We-P11:272 INVARIANT NKT CELLS PRESENT IN HUMAN
ATHEROSCLEROTIC LESIONS

H.E. Agardh1, P. Eriksson3, E. Tupin1,4, M. Kazi3, U. Hedin2, A. Olsson1,
G.K. Hansson1, J. Swedenborg2, G. Paulsson-Berne1 . 1Cardiovascular
Research, Center for Molecular Medicine, Karolinska Institute, Stockholm,
Sweden; 2Department of Vascular Surgery, Karolinska Hospital, Stockholm,
Sweden; 3Atherosclerosis Research Unit, King Gustaf V Research Institute,
Karolinska Institute, Stockholm, Sweden; 4La Jolla Institute for Allergy and
Immunology, San Diego, USA

Objective: We investigate the presence of Invariant Natural Killer (NKT) cells
in human carotid endarterectomies and abdominal aortic aneurysm. NKT cells
constitute a unique subpopulation of T cells defined by their invariant T cell
receptor Va24-Ja18 chain and their recognition of lipid antigens presented by
CD1. Upon stimulation the NKT cells rapidly produce many cytokines and
thus influence diverse immune responses and pathogenic processes. We have
previously shown a pro-atherosclerotic role of NKT cells in mouse models.

Methods: To investigate if NKT cells are present in human atherosclerotic
tissue we used real-time RT-PCR detecting the invariant Va24-Ja18 TCR, the
only specific marker for NKT cells. Atherosclerotic plaques were retrieved af-
ter informed consent from 59 asymptomatic/symptomatic patients undergoing
carotid endarterectomy under local anesthesia. As controls, iliac vessels were
obtained from four healthy transplant donors without any clinical or gross
macroscopic signs of atherosclerosis.

Results: The amount of transcript in comparison with healthy artery was
increased between 2-200 times in the analyzed samples. In average the carotid
samples had 28 times more of the NKT cell specific transcript. These results
clearly show that the NKT cells are present in advanced fibrofatty plaques.

Conclusion: Most of the suggested antigens in atherosclerosis have been
of protein origin, but the finding of NKT cells in the lesion opens the field
for lipid-specific immune response in atherosclerotic plaque development and
stability.
Funding: AFA, Swe Res Council, Heart-Lung Foundation

We-P11:273 IMMUNOMODULATORY PROPERTIES OF
APOB-100 DERIVED PEPTIDES ON DENDRITIC
CELLS AND T-LYMPHOCYTES

A. Bermudez-Fajardo1 , N. Milioti1, G. Nordin Fredrikson2, J. Nilsson2,
E. Oviedo-Orta1 . 1School of Biomedical and Molecular Sciences, University
of Surrey, Guildford, United Kingdom; 2Experimental Cardiovascular
Research Unit, Department of Clinical Sciences, Lund University, Malmo,
Sweden

Apolipoprotein B-100 derived antigens have been shown to play a key role in
modulating humoral immune responses during atherosclerosis development.
However, their role in cellular immunity has not been fully studied.

Objectives: To characterise the immunomodulatory properties of apoB-100
derived peptides on immature DC and naive T lymphocytes in vitro.

Methods: Immature DC were generated from bone marrow progenitor cells
of male apoE-/- mice. DC were incubated with peptides P2, P45 and P240
or PBS for 48 or 72 hours. The phenotypic and differentiation characteristics

were studied by FACS analysis and the pattern of cytokines and metallo-
proteinase production assessed by PCR, ELISA and zymography analysis.
Proliferation and differentiation of T lymphocytes driven by peptide-loaded
DC was also studied.

Results: Our results show an induction of a tolerogenic phenotype on DC
predominantly driven by P45. This effect was enhanced when peptide-loaded
DC were incubated with LPS. Both P2 and P45 significantly reduced both
mRNA expression and secretion of MMP-2 but not MMP-9. Both peptides
showed a significant effect on CD4+/CD8+ CD25+ T cell proliferation.

Conclusions: Our results suggest that P2 or P45 loaded DC could be
used to boost the benefits of immunisation by inducing a specific tolero-
genic DC phenotype. It also supports the hypothesis that peptide-loaded DC
could be used in vivo to shift the immune response toward a long lasting
anti-atherogenic type. These results provide new insights for treatment and
prevention of atherosclerosis through vaccination.
Funding: British Heart Foundation and the University of Surrey

We-P11:274 CHLAMYDOPHILA PNEUMONIAE, GROWTH
FACTORS AND MEMBRANE ATTACK COMPLEX
IN ACCELERATED GRAFT CORONARY
ATHEROSCLEROSIS (AGCA)

M.L. Higuchi, M.M. Reis, N.V. Sambiase, S.A.P. Palomino, N. Stolf,
J.A.F. Ramires. Heart Institute (Incor)- Hcfmusp, Sao Paulo, Brazil

AGCA has been associated with Chlamydophila pneumoniae (CP). Membrane
Attack Complex (MAC) has a major funtion of destroying pathogens and was
described in atheromas. PDGF has been related with muscle cell proliferation
and has also been described in atheroma plaques. We investigated these
elements in AGCA.

Methods: 33 paraffin (P) and 10 frozen (F) coronary artery segments from
heart transplanted autopsies, subgrouped according survival time (G0<3days,
n=6P; GI from 3 to 160 days, n=12Pand 7F; and GII: more than 160 days,
n=15P and 3F). Immunostained paraffin sections evaluated CP+ cells, intimal
(int) area and MAC, and frozen sections evaluated CD4 T, CD8 T, IFN gama
and PDGF, in a semi quantitative method (0/absent, 1+/focal, 2+/multifocal
and 3+/difuse).Kruskal Wallis and Spearman tests were used (p<0.05).

Results – CP antigen was present in all cases. However, GI and GII
had more CP at intimal (int) and adventitia (adv) layers than GO (p<0.01).
Inflammatory cells were increased in groups GI and GII compared to GO, and
correlated with CP values (p<0.01). In GI, adv MAC correlated negatively
with adv CP (r:-0.6) and int area (r:-0,74) p<0.01. Grouping the case from
GI and GII, positive correlation was found between MAC and PDGF (r= 0.86
and p< 0.01).

Conclusion: Positive correlations among MAC and PDGF suggests their
participation in the pathogenesis of muscle cell proliferative intimal thickening
of AGCA. Negative correlations between MAC and CP suggest that CP could
be down-regulating MAC and PDGF immune responses in this process.

We-P11:275 ANALYSIS OF TLR-4 AND CD14 POLYMORPHISMS
IN FAMILIAL HYPERCHOLESTEROLAEMIA
PATIENTS

D. Recalde 1, P. Martin-Fuentes1 , B. Puisac1, A.L. Garcia-Otin1 ,
A. Cenarro1, E. Jarauta1, J.A. Lopez-Cabañas2 , F. Civeira1 . 1Laboratorio
Investigacion Molecular, Ic+S, Zaragoza, Spain; 2Intituto Aragonés de
Ciencias de la Salud (Ic+S), Zaragoza, Spain

Familial Hypercholesterolaemia (FH) is an autosomal codominant disease
characterised by raised plasma levels of LDL-cholesterol and a high risk of
premature coronary heart disease (CHD). Nevertheless, 25% of subjects with
FH do not develop premature CHD. CD14/MD-2/TLR-4 complex plays a
main role in innate immunity and is responsible for activating intracellular
signalling pathways in macrophages. Functional polymorphisms in TLR-4
and CD14 genes have been associated with CHD risk.

Objetives:To analyse the influence of the polymorphisms D299G in TLR-4
and C(-260)T in CD14 genes in premature CHD development in FH patients.

Methods: 228 Spanish FH patients were selected using the diagnosis cri-
teria of the MedPed programme (>8 points). All of them were heterozygous
for mutations in LDL receptor. Premature CHD (PCHD) patients (n=114)
had a proven premature coronary event before 55 or 65 years old for men
and women, respectively. Each PCHD patient was sex- and age-paired to
a FH patient free of any cardiovascular disease (control pairs). TLR-4 and
CD14 polymorphisms were analysed by amplification by PCR and restriction
analysis.
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Results: Control-pairs group showed a higher frequency of G allele-carriers
than PCHD patients (16.1% vs. 4.5%, respectively). McNemar bivariate tests
showed that premature CHD risk was associated with tendon xanthomas, CHD
family history, hypertension, smoking, and D299G polymorphism in TLR-4
(odds ratio=4.25, p<0.01). Conditional logistic regression analyses confirmed
these associations.

Conclusions: D299G polymorphism in TLR-4 modulates CHD risk in FH
patients.
Funding: CP03/00132 (FIS-ISCIII)

We-P11:276 THE IMMUNOMODULATOR FTY720 INHIBITS
EARLY ATHEROSCLEROSIS IN APOE-/- MICE

R. Klingenberg1, F. Bea1, E. Blessing1, M. Preusch1, H.-J. Groene2,
V. Brinkmann3, F. Picard3, H.A. Katus1, G.K. Hansson4, T.J. Dengler1.
1Cardiology, University Hospital Heidelberg, Heidelberg, Germany;
2Deutsches Krebsforschungszentrum, Heidelberg, Germany; 3Novartis,
Basel, Switzerland; 4Karolinska Hospital, Stockholm, Sweden

Objective: To analyze the effect of the novel immunomodulatory agent
FTY720 used in solid organ transplantation on de novo and established lesions
in a mouse model of atherosclerosis. The sphingosine-1-phosphate agonist
FTY720 mediates T lymphocyte redistribution to secondary lymphoid organs
and inhibits homing to inflammatory sites.

Methods and Results: 8 week old ApoE-/- mice received oral FTY720 (3
mg/kg/day) for 12 weeks and the effect on lesion development was evaluated
compared to controls (n = 15 each). FTY720 serum levels of 3.08 ± 1.99
ng/ml induced significant peripheral lymphopenia (p = 0.0022). Lesion size
was significantly diminished (- 73%, p = 0.0015) in the treated group. Lesion
composition showed a significantly decreased CD4+ T cell infiltrate (p =
0.0469), reduced macrophage content (p = 0.0031) and diminished numbers
of Egr-1 expressing cells (p = 0.0045). Real-time RT-PCR of the aorta showed
significantly reduced levels of CD3epsilon (p = 0.0218) and CD40 (p = 0.018).
IL-10 was markedly increased (p = 0.0277) whereas Egr-1 was diminished (p
= 0.0277) in aortic lesions of treated animlas. FTY720 administered for 12
weeks had no effect on the progression of established lesions in 26 week old
ApoE-/- mice compared to controls (n = 10 each).

Conclusions: The novel immunomodulatory agent FTY720 potently in-
hibited early atherosclerotic lesion development by decreasing T lymphocyte
and macrophage infiltration. FTY720 has considerable potential for clinical
application in atherosclerosis due to minimal adverse effects.
Funding: This study was supported by an unrestricted grant by Novartis,
Germany.

We-P11:277 ANTIMICROBIAL PEPTIDE LL-37 IN HUMAN
ATHEROSCLEROSIS

K. Edfeldt1, B. Agerberth1, M.E. Rottenberg1 , G.H. Gudmundsson2,
K. Mandal3, Q.B. Xu3, G.K. Hansson1, Z.Q. Yan1. 1Karolinska Institute,
Stockholm, Sweden; 2University of Iceland, Reykjavik, Iceland; 3St. George’s
Hospital and Medical School, London, United Kingdom

LL-37 is an antimicrobial peptides, which was initially isolated from neu-
trophils and subsequently found in epithelial cells lining the most common
entry sites of bacteria. Here we investigated the possibility of LL-37 involved
in atherosclerosis. Our data show a 6-fold increase in LL-37 transcript in
atherosclerotic lesions. LL-37 is expressed mainly by macrophages and some
endothelial cells. Previous studies suggested that LL-37 is stored as an inac-
tive proform within peroxidase-negative granules, and its bioactive peptide is
cleaved from the C-terminal segment by serine proteases. Our data show that
there are both the active peptide (4.5 kDa) and the proprotein (18 kDa) in
atherosclerotic lesion, but only the proprotein in normal arteries, suggesting
that LL-37 is expressed but also activated in the diseased vessel. To assess
its role, we performed cDNA array on endothelial cells. Our data show
that some inflammatory genes such as intercellular adhesion molecule 1 and
monocyte chemoattractant protein 1 were upregulated by LL-37.Furthermore,
although the LL-37 mouse homologue could be induced by infection with
Chlamydia pneumoniae, we could not demonstrate any effect of LL-37 on
either infectivity or replication of C. pneumoniae. These findings may reveal
a new paradigm of C. pneumoniae infection that by resistance to LL-37 and
perhaps other innate immune effectors C. pneumoniae has found a way to
escape part of the innate immune system and may therefore reside in the
atherosclerotic lesion. These findings demonstrate that LL-37 is a new effector
mechanism of innate immunity within the atherosclerotic lesion.

P12 OPTIMAL ATHEROSCLEROSIS MANAGEMENT
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We-P12:278 ESTROGEN REPLACEMENT THERAPY
DECREASES RLP CONCENTRATION IN PLASMA:
ORAL AND TRANSDERMAL ERT COMPARISON

M. Vrablik1, T. Fait2 , J. Kovar3, L. Zlatohlavek 1, R. Poledne3, R. Ceska1.
13rd Dept. of Medicine, 1st School of Medicine,Charles University, Prague,
Czech Republic; 2Dept. of Gynecology and Obstetrics, 1st School of
Medicine,Charles University, Prague, Czech Republic; 3Institute for Clinical
and Experimental Medicine, Prague, Czech Republic

There is very limited evidence regarding the impact of estrogen replacement
therapy (ERT) on concentrations of plasma remnant-like particles (RLPs).
Moreover, no direct comparison of effects of oral and transdermal ERT on
RLPs has been performed. We have designed a cross-over, randomized study
comparing the impact of orally administered 2mg of 17-beta estradiol and
50ug transdermal ERT daily.

45 women (mean age 49±6yrs) after hysterectomy were randomized to
one of the treatments. 41 subjects completed the study. After 3 months they
were switched to the other therapy for the same period.

The RLP-cholesterol concentrations were measured using immunosepara-
tion-based method at the beginning and at the end of each therapeutic interval.
We used paired t-test for the statistical analysis.

The RLP-cholesterol concentration decreased significantly after oral and
transdermal ERT treatments compared with the baseline (0.38±0.24mmol/l,
p=0.003, 0.48±0.35mmo/l, p= 0.01; baseline 0.6±0.43mmol/l). There was no
significant difference between treatments.

Both oral and transdermal ERT effectively lower concentrations of athero-
genic RLPs in the plasma. There is no significant difference in the magnitude
of RLPs decrease between the treatments.
Funding: Supported by Grants NB 7588-3 and NR 8328-3 from Internal
Grant Agency of Ministry of Health of the Czech Republic.

We-P12:279 SOME OF ARTERIOSCLEROTIC RISK FACTORS
RELATED TO SERUM ESTRADIOL LEVEL IN
WOMEN DURING MENOPAUSE

S. Petrovska, B. Dejanova, P. Kandikjan. Institute of Physiology, Medical
Phaculty, Skopje, Makedonija

Objective: The present study was designed to evaluate the lipid profile and
fybrinolytic enzymes in premenopausal, perimenopausal and postmenopausal
women in relation with change of estradiol level.

Methods: The study comprised a total number of 70 women divided into
three groups. The control group included 20 healthy women in their repro-
ductive period.The second group consisted of 22 women in perimenopause,
with FSH level under 25mU/ml. The third group encompassed 26 women in
postmenopause,with FSH level above 25mU/ml. Hormone level was deter-
mined with RIA method. Lipid level (HDL-CH,LDL-CH,tryglicerydes,total
cholesterol) was determined with colorimetric method. Fybrinolytic enzymes
(t-PA Ag and PAI-1 Ag), were determined by using Ellisa-Kit.

Results: Statistical analysis has shown that there was a significant increase
of total cholesterol, triglycerides, LDL-CH, PAI-1 1 in both perimenopausal
and postmenopausal examines in comparison with the control group (p<0,001)
as well as a significant decrease of HDL-CH and t-PA Ag (p< 0,01) during
menopause. There was a poor positive correlation between the level of estra-
diol and t-PA Ag and HDL cholesterol on one hand as well as a poor negative
correlation between estradiol and PAI-1, tryglicerydes and total cholesterol on
the other.

Conclusions: This study favours the view that decrease in estradiol level
and associated decrease in HDL-CH, and increase in LDL-CH and PAI-1,
seen in perimenopausal and postmenopausal women may be responsible for
the increased risk of atherosclerotic complications in women after menopause.

We-P12:280 METABOLIC ABERRATIONS AT THE WOMEN
WITH POLYCYSTIC OVARY SYNDROME IN
ANAMNESIS

T. Arkhypkina, L. Liubimova. Institute of Endocrine Pathology Problems,
Kharkov, Ukraine

Objective: The aim of the study was to assay the metabolic disturbances at
the patients with polycystic ovary syndrome (PCOS) in anamnesis.
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Methods: 125 climacteric women with PCOS in anamnesis (100 women
after the wedge-shaped resection and 25 after hormonal treatment in repro-
ductive age) are examined. Body mass index (BMI), waist hip index (WHI),
oral glucose tolerance test (OGTT), levels of total cholesterol, high density
lipoprotein (HDL) cholesterol, low density lipoprotein (LDL) cholesterol, and
triglycerides are investigated.

Results: It is established, that all women have a tendency to accumulate
abdominal fat. 56% of patients after surgical treatment (BMI 31.2±0.9; WHI
0.87±0.01) and 100% of patients after hormonal treatment (BMI 35.4±0.9;
WHI 0.90±0.01) have abdominal obesity. 32% of women after surgical
treatment had significantly abnormal OGTT, 10.7% had type 2 diabetes
mellitus. 25% of patients after hormonal treatment abnormal OGTT was
founded and 45% had type 2 diabetes, p<0.05. Women after hormonal
treatment of PCOS had higher concentrations of cholesterol (6.68±0.11 vs
5.92±0.06 mmol/l; p<0.05), LDL cholesterol (4.64±0.11 vs. 4.06±0.09
mmol/l; p<0.05), triglycerides (2.1±0.09 vs. 1.46±0.04 mmol/l; p<0.05) and
lower concentrations of HDL cholesterol (1.09±0.03 vs. 1.19±0.02 mmol/l;
p<0.05) in comparison of the patients after surgical treatment.

Conclusions: The study of lipid and carbohydragenic metabolism at
the patients with PCOS in anamnesis shows, that the surgical treatment in
reproductive age decreases the metabolic disorders in climacteric period.

We-P12:281 ANTIOXIDANTS IN MENOPAUSAL WOMEN WITH
CORONARY ARTERY DISEASE

M. Andonovska. Medical Center, Kumanovo, Makedonija

It is well known that abnormal levels of the antioxidant enzymes and reduced
total antioxidant status, can cause oxidative damage at cellular level and pro-
gression of numerous degenerative diseases, particularly cardiovascular ones.
Numerous studies are currently in progress to identify individuals in whom
antioxidant status and antioxidant enzymes may prove to be an important
diagnostic or prognostic guide or may suggest the use of the antioxidants in
the therapy.

The aim of this study was to investigate the influence of the menopausal
status on antioxidants in women with coronary artery disease (CAD). To-
tal Antioxidant status (TAS), superoxide dismutase (SOD) and glutathione
peroxidase (GPx) were determined in 188 women (from Skopje and Ku-
manovo area) divided into: two main groups (healthy, n=118 and CAD, n=70)
and three subgroups: premenopausal (pre-M, only healthy), perimenopausal
(peri-M) and postmenopausal (post-M). TAS, SOD and GPx were measured
photometricaly (Randox tests). The results obtained for the healthy group have
shown that TAS and GPx were significantly decreased (p<0.001) in peri-M
and post-M women compared to pre-M subjects (1.33±0.31 mmol/L and
43.1 ± 2.6 U/g Hb), while SOD were slightly but not significantly changed.
The CAD patient’s results were more valuable. Compared to corresponding
healthy, TAS, SOD and GPx were significantly lower (p<0.001) in both CAD
subgroups.

Conclusions: Antioxidants are affected by menopause, but changes are
more stressed when menopause is followed by CAD, suggesting their use in
determining the risk for CAD in female population.

We-P12:282 HORMONE REPLACEMENT THERAPY AND RISK
OF CORONARY HEART DISEASE IN THE
CORA-STUDY

E. Windler1, B. Zyriax1, B. Eidenmüller1, H. Boeing2. 1University-Hospital
Hamburg-Eppendorf, Hamburg, Germany; 2German Institute of Human
Nutrition, Potsdam-Rehbrücke, Germany

Objective: Hormone replacement therapy (HRT) has been suggested to pre-
vent cardiovascular disease, while intervention studies shed doubt on this
concept. This research investigates the association of HRT, risk factors, and
lifestyle characteristics with the manifestation of coronary heart disease.

Methods: This analysis of postmenopausal women in the CORA-study
(The coronary risk factors for atherosclerosis in women study) compares data
of 179 consecutive women with incident coronary heart disease with those of
221 age-matched population-based controls.

Results: 48% cases and 52% controls currently used HRT, about 90%
for more than 3 years. Waist-to-hip ratio, blood pressure, and the numbers
of hypertensives, diabetics and insulin resistant women were higher in cases
than controls and in women not using HRT vs. HRT users. As to markers
of dietary habits, cases not using HRT consumed less fruit and vegetables.
Independent of HRT use, cases had a higher intake of meat and sausage.
Women on HRT smoked more often and cases on HRT consumed the highest

number of cigarettes per day. In multivariate analyses current HRT use was
not an independent risk factor.

Conclusions: These data support the notion of beneficial effects of HRT
in intervention trials like WHI and HERS on weight, central adiposity, in-
sulin sensitivity, and also blood pressure. However, in contradiction to the
assumption of a healthy user effect, adverse lifestyle habits as to nutrition, but
especially intense smoking may counteract the beneficial effects seen in HRT
users and increase their cardiovascular risk.
Funding: German Stifterverband für die Wissenschaft

We-P12:283 EFFECTS OF SEXUAL STEROIDS ON
MICROVESSELS

G.L. Nádasy1, B. Székács3, M. Mericli2 , S. Várbíró2, N. Ács2,
M. Szekeres1 , R. Kakucs3, M. Mátrai1 , E. Monos1. 1Institute of Human
Physiology and Clinical Experimental Research, Semmelweis University,
Budapest, Hungary; 22nd Department of Obstetrics and Gynecology,
Semmelweis University, Budapest, Hungary; 32nd Department of Internal
Medicine, Semmelweis University, Budapest, Hungary

Objective and Methods: A critical review of known effects of sexual steroids
on microvessels of nongenital organs, based partly on published work from
our laboratory.

Results: According to undebated epidemiological data premenopausal
females are less prone to develop hypertension than males. Ovariectomy
reduced the morphological diameter of a musculocutaneous resistance artery
while estradiol replacement inversed this effect in rats. Estradiol seems to
stimulate microvascular endothelium dependent dilation. Convincing body
of data demonstrates that estradiol inhibits hypertensive resistance artery
wall remodeling. It has stimulating effect on angiogenesis and microvascular
network development improving tissue perfusion. Less known are the vascular
effects of progesterone. The effects of testosterone are sometimes parallel
with, sometimes opposite to that of estradiol.

Conclusion: Sexual hormones have important effects on nongonadal vas-
culature which help fine tuning the cardiovascular system to different needs
of different phases of life cycle and reproductive cycle. Part of the common
deterioration of the human vascular system with aging can be connected
to decreased sexual hormone levels. Direct sexual hormone effects do not
represent a basic loop of acute or chronic microvascular control. Their trophic
effects on vascular tissues, however, usually improve vascularization, tissue
perfusion and the potential range of perfusion control.
Funding: OTKA T032019, OTKA T042670, OTKA T037832, ETT 240/2003.

We-P12:284 OESTROGEN AND FEMALES ISCHEMICAL
HEART DISEASE

V. Stevitsh Gajitsh1, M. Borzanovitsh2 , R. Obrenovitsh3. 1Health Center,
Krusevac; 2Institute for Cardiovascular Diseases Dedinje, Belgrade;
3Institute of Neurology, Belgrade, Serbia - Montenegro

Introduction: Although ischemical heart disease (IHD) appears at both gen-
ders under the influence of same risk factors, all researches so far have shown
that the disease is much less frequent among female population, which is
mostly assigned to favourable impacts that oestrogen.

Aim: Since modern acknowledgements point to increas frequency of the
disease at the female population, the aim of this study is to examine the
relation between oestrogen and other clinical and biochemical parameters
important for its appearance.

Methods: We analysed the relation between oestrogen levels and frequency
of obesity, diabetes, hypertension and the levels of total, HDL, LDL i VLDL
cholesterola, triglycerids, Lp(a), apoprotein A i B i PAI 1 at the 50 (25 pre- and
postmenopausal) patients, treated due to IHD in Health Center in Krusevac
between during 2002 year.

Results: Low concentration of oestrogen was found with 22 (44%) of
patients. They had an insignificantly more frequent appearance of diabetes,
obesity and risky levels of high aterogenics lipid fractions (total and LDL
cholesterol, Lp(a), apoprotein B), whereas the concentrations of PAI 1, triglyc-
erids and HDL cholesterol was lower, with a significant correlation between
oestrogen level and PAI-1 (T=0,32, p<0,05).

Conclusion: Despite all researches done so far, numerous questions, con-
nected with high incidence of IHD among premenopausal women, have stayed
open – whether it occurs as a consequence of reduced oestrogen synthesis,
reduced expression of oestrogen receptors, their modified function or maybe
concomitant influence of other risk factors, not necessarily connected with the
sex, that eliminate protective effects of this hormone.
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We-P12:285 THE EFFECTS ON LIPIDS OF A 2-YEAR
ADJUVANT TREATMENT WITH EXEMESTANE
AFTER TAMOXIFEN IN POSTMENOPAUSAL
WOMEN WITH EARLY BREAST CANCER

S. Gonnelli 1, A. Montagnani1 , A. Cadirni1, C. Caffarelli1 , M. Montomoli1 ,
M.S. Campagna1, R. Petrioli2 , K. Del Santo1, C. Cuda1, R. Nuti1.
1Department of Internal Medicine, Siena, Italy; 2Medical Oncology Unit,
Siena, Italy

This study aimed to evaluate the effects on lipid profile and body composition
of the shifting from tamoxifen (T) to exemestane (E). 70 postmenopausal
women (61.0±5.9 yrs; BMI 27.5±2.9 kg/m2) with resected breast cancer,
who had already received 2 to 3 years of T treatment, were randomly assigned
to continue T 20 mg/day (n = 36) or to switch to E 25 mg/day (n = 34).
Anthropometric data and lipid profile were obtained one week before ran-
domisation, and then every 3 months, while DXA (Hologic) body composition
was assessed every 6 months.

In the E group HDL (C) showed a significant reduction at month 12
(p<0.05) and at month 24 (p<0.01). The LDL C significantly increased at
month 12 (p<0.01) and at month 24 (p<0.05). The non-HDL C resulted
significantly higher with respect to the baseline at month 12 (p<0.05). In the
E group triglycerides significantly (p<0.01) decreased by 16.9% and 18.1%
after 12 and 24 months, respectively. No significant changes in lipid profile
were observed in T group. The between-group differences in lipid profiles
were statistically significant only for LDL-C (p<0.05). In the E group, but
not in the T group, fat mass (FM) showed a significant decrease at month 12
and 24 (p<0.01), the between-group difference was statistically significant at
month 12 and 24 (p<0.01). The fat-free mass (FFM)/FM ratio significantly
increased after 12 and 24 months (P<0.01) in the E, but not in the T group;
the between-group difference was statistically significant (p<0.05) at month
12 and 24.

These findings indicate that the choice between E and T in the first-
line treatment of breast cancer should take into account also individual
cardiovascular risk.

We-P12:286 THE EFFECT OF MOXONIDINE IN COMPARISON
WITH PRESTARIUM ON PARAMETERS OF LIPID
METABOLISM IN POSTMENOPAUSAL WOMEN

G.M. Dadashova, A.B. Bakhshaliyev. Scientific Research Institute of
Cardiology, Baku, Azerbaijan

Objectives: To compare effects of new agonist of imidasoline receptors-
Moxonidine (Fhysiotens, Solvay Pharma) and ACE inhibitor prestarium on
parameters of lipid metabolism in postmenopausal women with hypertension.

Methods: 73 postmenopausal women with hypertension aged 44,5±15,5
entered the trial. The patients were randomly divided into two groups. Group
1 (n=35) received moxonidine (0,2-0,4 mg/day), group 2 (n=38) received
prestarium (2-4mg/day). Blood pressure, paramerets of lipid profile and
fibrinogen were measured before and after 6 month of treatment.

Results: Antihypertensive efficacy of 2 drugs was similar: in 1 group
moxonidine produced significant decrease in both systolic and diastolic blood
pressure (from 158,4 ± 2,8 to 124,0 ±2,0 mm Hg, and from 97,6±1,4 to 73,5
±2,8 mm Hg, P<0,001, respectively). In 2 group from 155,6 ± 2,7 to 125,1±
2,2 mm Hg, and from 95,5±1,7 to 78,6± 3,4 mm Hg, P<0,001, respectively.
Significant elevation of high density lipoprotein cholesterol (CH-HDL) for
38,6% and tendency to lowering of triglyceride level for 21% were observed
in moxonidine group. In 2 group patients determined also reliable lowering
of levels of triglyceride 18,4%, elevation of CH-HDL for 15,7%. Relible
reduction of body mass index (BMI) was observed in 1 group - by 7,9%, while
in 2 group BMI increased 2,5%. In comparison with the 2 group, in 1 group
the level of fibrinogen was reduced more (-0,72 and -0,33 g/l accordingly).

Conclusion: Therapy with moxonidine was associated with favorable
changes of lipid profile and may be beneficial in treatment of postmenopausal
women with hypertension.

We-P12:287 HIGH ORAL DOSE OF ESTROGEN INHIBITS
ATHEROSCLEROSIS BY INHIBITING NADPH
OXIDASE AND INCREASING OXIDATIVE STRESS
SCAVENGERS IN APO E-DEFICIENT MICE

Y.C. Chen1, L.Y.C. Wing2, Y.Y. Shih2, J.C. Cheng1, M.J. Jiang1.
1Department of Cell Biology and Anatomy, College of Medicine, National
Cheng Kung University, Tainan, Taiwan; 2Department of Physiology, College
of Medicine, National Cheng Kung University, Tainan, Taiwan

Objective: The effects of hormone replacement therapy (HRT) on cardio-
vascular diseases of postmenopausal women remain controversial. This study
examined 1) the effects of different doses of oral estrogen treatment on
atherosclerosis progression in apoE-deficient mice and 2) whether atheropro-
tective effects of estrogen are mediated by decreased oxidative stress.

Methods: Twelve weeks-old ovariectomized female apoE-deficient mice
fed with cholesterol-containing diet were orally administered with 1.25
μg/day 17beta-estradiol (low dose, equivalent to that used in HRT), 6.25
μg/day 17beta-estradiol (high dose) or vehicle for 12 weeks. Atherosclerotic
lesion area, superoxide production, and expression of redox enzymes were
examined.

Results: Atherosclerotic lesion area in the aortic root was significantly
reduced by both low and high doses of estrogen treatment compared to the
control group. In high dose estrogen-treated group, superoxide anion produc-
tion in aortic sections markedly decreased. The expression of NADPH oxidase
subunit p22phox in the aorta was decreased while that of Cu/Zn superoxide
dismutase and catalase was increased. In contrast, no significant effects were
detected with low dose estrogen treatment.

Conclusions: Oral estrogen treatment inhibits atherosclerosis progression
in apoE-deficient mice but estrogen at doses higher than that used in HRT is
probably needed to significantly reduce oxidative stress in the arterial wall.
Funding: MOE Program (91-B-FA09-2-4) and NSC grant (93-2320-B-006-
058) of Taiwan.

We-P12:288 INDUCTION OF MACROPHAGE RECEPTOR WITH
COLLAGENOUS STRUCTURE (MARCO)
SUGGESTS POSSIBLE INVOLVEMENT OF
ENDOTOXIN IN NONALCOHOLIC
STEATOHEPATITIS (NASH)

M. Takeya, M. Terasaki, Y. Terasaki, N. Sakashita, H. Sato. Department of
Cell Pathology, Kumamoto University, Kumamoto, Japan

Objectives: The main features of metabolic syndrome such as obesity, dia-
betes, insulin resistance, and hyperlipidemia have been reported as risk factors
of NASH. To evaluate the causative role of hyperlipidemia and high-fat
diet, we compared C57BL/6 mice with inherited hyperlipidemic model mice
(LDLR-/-mice and ApoE-/- mice) fed a normal or a high-fat diet.

Methods: Liver tissues were evaluated histologically and immunohisto-
chemically. MARCO was detected by immunohistochemistry, RT-PCR and
Northern blotting. Serum endotoxin levels in the portal vein and vena cava of
the mice were also evaluated.

Results: LDLR-/- and ApoE-/- mice fed normal diet showed significantly
higher serum cholesterol level than that of C57BL/6 mice fed high fat diet.
These mice, however, have shown neither significant elevation of serum ALT
level nor histopathologic features of steatohepatitis. High-fat diet groups of all
three strains showed histopathological characteristics of steatohepatitis with
elevated serum ALT levels and high expression of MARCO in the liver. Since
MARCO recognizes endotoxin as one of the ligands and its expressions are
known to be induced by endotoxin, serum endotoxin levels were evaluated.
Semiquantitative analysis showed an elevated serum endotoxin level in the
portal vein but not in the vena cava in ApoE-/- mice fed the high-fat diet.

Conclusions: The results indicate that long-term feeding of a high-fat
diet induces NASH, whereas hyperlipidemia alone does not induce NASH.
Induced expression of MARCO suggests the feasibility of their involvement
in pathological process of NASH as endotoxin receptors.
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We-P12:289 STRUCTURE AND CONCENTRATION OF
DIFFERENT FATTY ACIDS (FFAS) AFFECT
STEATOSIS EXTENT AND APOPTOSIS IN
HEPATOCYTE COLTURES

M. Ricchi, L. Carulli, M.R. Odoardi, M.L. Bormioli, C. Anzivino,
A. Lonardo, M. Bertolotti, N. Carulli, P. Loria. Department of
Medicine,University of Modena and Reggio Emlia, Ospedeale
S.Agostino-Estense, Modena, Italy

Objective: The role of composition of alimentary fat remains unexplored in
NAFLD. Our aim was to evaluate the effect of oleic and palmitic acid on the
extent of lipid storage and cytotoxicity in HepG2, WRL-68 and HuH-7 cell
lines.

Method: Steatosis was induced by adding FFA into the medium: palmitic
(0.3 and 0.6mM), oleic (0.6 and 1.2 mM) or association of the two FFAs
into the medium. Extent of triglyceride (TG) storage was expressed as TG
(mg/dl)/protein content (mg/ml) in cells lysates. Apoptosis was evaluated by
caspases 3/7 activity.

Results: Steatosis as shown by red oil-O and TEM was induced in all 3 cell
lines. The amount of TG in the lysates was proportional to the concentration
of FFAs into the medium. At the same concentrations (0.6mM), in Hep G2
cells, oleic induced a greater (p<0.05) TG storage (80.4mg) than palmitic
(55.4mg). Apoptosis increased with increasing concentration of both FFAs.
However palmitic acid induced a significantly greater apoptosis than oleic
acid (p<0.01). Mixtures of oleic and palmitic acid (1.3+0.6mM) induced an
extent of apoptosis lower (p<0.01) than palmitic alone (0.6mM). WRL-68 and
HuH-7 had a different “quantitative” behavior but the data trend was similar.

Conclusions: Steatosis can be induced in cellular coltures. FFAs structure,
concentrations and cell line type, are important factors modulating extent of
TG storage and apoptosis. Oleic acid is more steatogenic but less toxic than
palmitic and, when associated to palmitic, decreases its toxicity.
Funding: PRIN 2004061213_001.

We-P12:290 ENDOTHELIAL FUNCTION IS IMPAIRED IN
NON-ALCOHOLIC STEATOHEPATITIS

S.S. Shankar, N.P. Chalasani, H.O. Steinberg. Indiana University School of
Medicine, Indianapolis, USA

Endothelial vascular function (EDV), an independent risk factor for car-
diovascular disease, is impaired by insulin resistance (IR). Non-alcoholic
steatohepatitis (NASH) is associated with IR. However, the effect of NASH
on endothelial function is unknown. NASH could impair EDV either directly,
or as a consequence of IR.

We studied 4 biopsy-proven NASH and 8 control subjects matched for age,
gender, and BMI. Lipids and insulin sensitivity (euglycemic hyperinsulinemic
clamp) were determined. EDV was assessed by measuring changes in leg
blood flow (LBF) responses to arterial infusions of the endothelium dependent
vasodilator methacholine (MCh). Results are expressed as Mean ± SEM in
NASH vs controls, and compared using an unpaired t-test.

Total cholesterol was 224± 36 vs 177±42 mg/dl NASH and controls, re-
spectively (p=0.05). LDL-cholesterol was 151± 30 and 103±29 mg/dl NASH
and controls, respectively (p=0.05). Glucose disposal rates (insulin sensitivity)
were 3.9±1.3 and 6.2± 1.9 mg/kg/min NASH and controls, respectively
(p=ns). Maximal increments in LBF in response to intra-arterial Mch, ex-
pressed as a percentage of baseline, were 34±17 vs 193±58% in NASH
and controls, respectively (p=0.05). Importantly, AST exhibited a significant
inverse and strong correlation with EDV (r=-0.75, p<0.05). Multivariate
analysis indicated that AST and body mass index but not cholesterol account
for most of the impaired EDV.

In conclusion, NASH is associated with endothelial dysfunction over and
above that associated with the obesity of NASH. The mechanism(s) of NASH
associated endothelial dysfunction are yet to be determined.

We-P12:291 THE TREATMENT OF NONALCOHOLIC FATTY
LIVER DISEASE WITH METFORMIN AND
LACTULOSE

M. Meparidze 1, N.N. Kipshidze2, T. Kodua3, M. Jebashvili4 ,
N. Kakauridze5 , M. Khelashvili6 , M. Mosistrapishvili2 . 1Infectious Disease,
Aids and Clinical Immunology Research Center, Tbilisi, Georgia; 2National
Center of Therapy, Tbilisi, Georgia; 3Tbilisi State Medical University, Tbilisi,
Georgia; 4Health Care Commetee, Parliament of Georgia, Tbilisi, Georgia;
5National Center of Atherosclerosis, Tbilisi, Georgia; 6Gudushauri National
Medical Center, Tbilisi, Georgia

Objectives: Treatment of nonalcoholic fatty liver disease (NAFLD) represents
a common challenge for hepatologists, endocrinologists and cardiologists. The
role of liver in development of the metabolic syndrome is underestimated.
There are not established criteria for diagnosis og NAFLD, indications for
treatment and effective and safe methods of treatment. Almost all antihyper-
lipidemic drugs are considered as hepatotoxic. The aim of our study was to
elaborate a safe method of treatment on patients with NAFLD using diet,
metformin and lactulose.

Methods: During a year 17 patients (5 men, 12 women - average age
44) with NAFLD and 8 age matched controls were observed. Viral hepatitis,
toxicomany and epilepsy were excluded. Liver function tests, blood glucose
and C-peptide level, lipid metabolism, ultrasound and CT of abdomen were
investigated. All these examinations were carried out before and after 5-7 and
12 months of treatment. 9 patients (group I) were treated with metformin
(850g 2 times a day) and 8 (group II) - with lactulose (70-80g a day). Number
connection test A was carried out in all patients.

Results: Improvement of lipid and carbohydrate metabolism was observed
in both groups, when weight loss was statistically significant only in group
I. In both groups the level of C-peptide was elevated after glucose loading.
After treatment this indicator normalized. Self-feeling and results of number
connection test were improved.

Conclusions: Metformin and lactulose appear to be effective in treatment
of patients with NAFLD. But lactulose has positive influence on quaity of life.
Funding: Solvay Pharma.

We-P12:292 HEPATIC APOLIPOPROTEIN-A5 MRNA
EXPRESSION DECREASES WITH WEIGHT LOSS
IN MORBIDLY OBESE SUBJECTS WITH
NON-ALCOHOLIC FATTY LIVER DISEASE

S. Kaser, A. Sandhofer, A. Moschen, H. Tilg, C. Ebenbichler, J. Patsch.
Medical University Innsbruck, Department of Medicine, Innsbruck, Austria

Objective: Apolipoprotein (apo)-A5 is a recently discovered protein synthe-
sized by the liver that plays a major role in triglyceride metabolism. In mice,
overexpression of apo-A5 leads to dramatically decreased plasma triglyceride
levels. Mechanistically, apo-A5 accelerates plasma lipoprotein hydrolysis by
stimulating lipoprotein lipase and suppresses hepatic VLDL-triglyceride pro-
duction rate, respectively. In this study, we set out to investigate the role
of weight loss on hepatic apo-A5 mRNA expression of obese subjects with
non-alcoholic fatty liver disease.

Methods: Ten morbidly obese patients with variable degrees of hepatic
steatosis undergoing bariatric surgery were tested before and after signif-
icant weight loss. Hepatic apo-A5 mRNA expression was estimated by
fluorescence-based real time polymerase chain reaction.

Results: Mean weight loss of 15 kg was accompanied by improved insulin
sensitivity as estimated by the HOMA index, decreased plasma triglyceride
levels and reduced degree of steatosis, respectively. In parallel, hepatic apo-A5
mRNA expression was decreased by 45% (p=0.05). No significant correlation
was found between liver apo-A5 mRNA expression levels and degrees of
steatosis, inflammation or fibrosis, respectively.

Conclusions: Our results show that hepatic apo-A5 mRNA expression is
reduced after pronounced weight loss probably due to improved insulin sensi-
tivity. We hypothesize that elevated hepatic apo-A5 reduces VLDL production
resulting in increased fat deposition in the liver of morbidly obese subjects.
Funding: None
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We-P12:293 ASSOCIATIONS BETWEEN CAROTID ARTERY
WALL THICKNESS AND LIVER HISTOLOGY IN
PATIENTS WITH NON-ALCOHOLIC FATTY LIVER
DISEASE

G. Targher1, L. Bertolini1 , R. Padovani1 , S. Rodella2 , L. Zenari1,
M. Cigolini3 , G. Falezza1 , G. Arcaro1. 1Division of Internal Medicine, Sacro
Cuore Hospital, Negrar, Italy; 2Department of Radiology, Sacro Cuore
Hospital, Negrar, Italy; 3Observatory of Clinical Epidemiology, Department
of Medicine, Arzignano, Italy

Objective: Nonalcoholic fatty liver disease (NAFLD) is closely associated
with several metabolic syndrome (MetS) features. We assessed whether
NAFLD is associated with carotid artery intima-media thickness (IMT), as a
marker of early, generalized atherosclerosis, and whether such an association
is independent of classical risk factors, insulin resistance and MetS features.

Methods: We studied 75 consecutive outpatients with biopsy-proven
NAFLD and 150 healthy controls who were matched for age, sex, and body
mass index (BMI).

Results: NAFLD patients had a marked increase in carotid IMT (1.13±0.20
vs. 0.82±0.12 mm; P <0.001), as assessed by ultrasonography, when com-
pared with healthy controls. The MetS (by the Adult Treatment Panel III
criteria) and all its individual components occurred more frequently among
those with NAFLD (P <0.001). The marked differences in carotid IMT
that were observed between the groups were only slightly weakened after
adjustment for age, sex, BMI, smoking history, plasma LDL cholesterol con-
centration, insulin resistance (by homeostasis model assessment) and MetS
components. Notably, among NAFLD patients, carotid IMT was strongly and
independently associated with the histological degrees of hepatic steatosis,
necroinflammation and fibrosis (P <0.001 for all). Concordantly, by logistic
regression analysis, the severity of histological features of NAFLD indepen-
dently predicted carotid IMT (P<0.001) after adjustment for all potential
confounders.

Conclusions: These results suggest that the severity of liver histology
among NAFLD patients is strongly associated with early carotid atherosclero-
sis, independent of classical risk factors, insulin resistance and the presence of
MetS.

We-P12:294 DOES FATTY LIVER ASSOCIATE WITH CAROTID
ATHEROSCLEROSIS ?

F. Scaglioni, S. Lombardini, M. Ricchi, A.M. Verrone, S. Ballestri, L. Carulli,
A. Lonardo, N. Carulli, P. Loria. University of Modena and Reggio Emilia,
Modena, Italy

Objectives: Excess cardiovascular risk in nonalcoholic fatty liver disease
(NAFLD) is controversial. We evaluated: a) whether carotid vascular disease
(CVD) is more prevalent in subjects with utrasonographic (US) bright liver
and b) prevalence and determinants of CVD in NAFLD. Methods- a) Data
of 422 patients submitted to US imaging of both carotid and liver in the
1993-2005 period were retrieved. Fatty liver (FL) was diagnosed through US
bright liver. Carotid was studied through US by a single experienced operator.
CVD was categorized as intima-media-thickeninig (IMT) or plaques; b) a
subset of 65/422 patients with NAFLD (histologically demonstrated in 23) in
whom detailed clinico-laboratory data were available was also studied.

Results: a) Prevalence of normal carotid US finding (18%) and of IMT
(18%) was more elevated in subjects with FL than in controls (8% and 11%,
respectively); plaques were seen more often in controls (81%) than in FL
(64%) p<.001. Prevalence of plaques significantly increased, whereas FL
decreased with age. b) NAFLD subjects with normal US carotid studies were
younger (46± 2 ys), heavier (BMI 31±1), more insulin resistant [HOMA-IR
4.2 (2.9-5.9)] than those with plaques [58± 2 ys; BMI 27± 0.8; HOMA-IR
2.8(2.2-3.8)]. At multinominal logistic regression analysis though, age was
the only independent predictor of IMT and plaques in NALFD patients.

Conclusions: Age rather than NAFLD independently predicts CVD in our
overall series and is alo the only independent predictor of CVD in NAFLD
patients.

We-P12:295 ASSOCIATION BETWEEN BONE MINERAL
DENSITY AND ATHEROSCLEROSIS IN
POSTMENOPAUSAL WOMEN

R. Sato, M. Okabayashi, H. Akao, K. Kajinami. Department of Cardiology,
Kanazawa Medical University,Uchinada, Ishikawa, Japan

The object of the present study was to examine the potential link between

vascular atherosclerosis and bone metabolism, both of which develop rapidly
after menopause. We studied consecutive 102 postmenopausal women receiv-
ing elective coronary angiography with multi-slice computed tomography to
quantify coronary calcification (CS), with ultrasonography to assess carotid
plaque, and with DXA scanner to measure bone mineral density (BMD).
Each of the coronary narrowing sites according to the classification of Amer-
ican Heart Association Grading Committee (15 segments) were scored as 1
(<25%), 2 (25-50%), 3 (50-75%) and 4 (≥75%). CAG score was defined as
the sum of these scores. Each carotid plaque was scored as 1 (soft), 2 (mixed),
and 3 (hard) according to image intensity, and plaque score (PS) was defined
as the sum of the score multiplied by total plaque number. No subjects received
hormone replacement, nor associated condition influencing bone metabolism.
CS (log-transformed), CAG score and PS values in 33 patients with signifi-
cant coronary narrowing (<50% stenosis) (Patient) were significantly higher
than 69 subjects free from lesions (Control), respectively. Weight-adjusted
forearm and hip BMDs were significantly lower in Patient relative to Control
(p=0.006,p=0.018,p<0.0001,p<0.0001). These BMDs showed significant and
negative associations with CAG score (r=0.351, p=0.0003), CS (r=0.295,
p=0.026), PT(r=0.165, p=0.0984) and PS (r=0.217, p=0.0285), and two of 4
relations were independent from traditional coronary risk factors. Our results
suggest that bone mineral density in postmenopausal women is independently
associated with carotid and coronary atherosclerosis.

We-P12:296 EXPRESSION OF OSTEOPROTEGERIN IN THP-1
CELLS. INFLUENCE OF MACROPHAGE
TRANSFORMATION AND CO-CULTURE WITH
SMOOTH MUSCLE CELLS

Y. Nagano1, K. Nakai2, M. Daito2, N. Domae1. 1Department of Internal
Medicine, Osaka Dental University, Hirakata, Japan; 2Department of
Pediatric Dentistry, Osaka Dental University, Hirakata, Japan

Objective: Calcified atheromatous lesions are refractory to therapeutic ap-
proaches. The balance of local osteogenic and osteoclastic functions has been
considered as an important factor of arterial calcification. Osteoprotegerin
(OPG) is a molecule that regulates osteoclastogenesis and bone resorption.
OPG knockout mouse has been reported to show arterial calcification. In this
study, we investigated the expression of OPG in THP-1 cells under different
conditions.

Methods: THP-1 cells, a human monocytic leukemia cell line, were main-
tained in RPMI 1640 containing 10% FCS. The cells were transformed into
macrophages by addition of 200nM phorbor ester (PMA). In co-culture exper-
iments, rat aortic smooth muscle cells were added after the transformation of
THP-1 cells. Expression of OPG mRNA was determined by RT-PCR.

Results: Without PMA treatment, OPG mRNA was not identified in
THP-1 cells at all. However, the expression was clearly induced when the
cells became macrophages. The expression of OPG mRNA decreased when
the macrophages were co-cultured with smooth muscle cells.

Conclusions: The result of the study suggests that, in advanced athero-
matous lesion where macrophages and smooth muscle cells may co-exist,
calcification of the plaque could be promoted due to the decreased expression
of OPG.
Funding: Supported by Osaka Dental University Joint Research Funds (B05-
02) and The Science Research Promotion Fund of the Promotion and Mutual
Aid Corporation for Private Schools of Japan.

We-P12:297 HIGH PREVALENCE OF PERIPHERAL ARTERIAL
DISEASE AMONG OSTEOPOROTIC
POSTMENOPAUSAL WOMEN

R. Mangiafico, E. Russo, S. Riccobene, P. Pennisi, M. Mangiafico,
F. D’Amico, N. Parisi, C. Fiore. Department of Internal Medicine,University
of Catania, Catania, Italy

Objective: To investigate the prevalence and correlates of peripheral arterial
disease (PAD) in osteoporotic postmenopausal women (OPW).

Methods: PAD was assessed by ankle brachial index (ABI) in 345
ambulatory OPW and in 360 community-based, age- and race-matched
postmenopausal women with normal bone mineral density (BMD) (control
group).

Results: PAD was detected in 63/345 (18.2%) osteoporotic women and
in 14/360 (3.8%) control subjects (P < 0.0001). The mean ABI values were
significantly lower in the osteoporosis than in the control group (0.98±0.09
versus 1.04±0.06, P< 0.0001). Cardiovascular risk factors did not differ
between OPW and controls, or between OPW with and without PAD. Os-

XIV International Symposium on Atherosclerosis, Rome, Italy, June 18–22, 2006



Wednesday, June 21, 2006: Poster Session
412 P12 Optimal atherosclerosis management (2nd part)

teoporotic patients with PAD had lower femoral neck BMD T-scores than
those without PAD (-4.2±0.7 versus -2.3±0.7, P < 0.0001). Only 4 PAD
patients (5.1%) had intermittent claudication. In multivariate logistic regres-
sion analysis, factors independently associated with PAD within osteoporotic
patients were lower femoral neck BMD T-score (odds ratio [OR] = 0.20, 95%
confidence interval [CI]: 0.05- 0.70, P = 0.01) and systolic blood pressure (OR
= 1.02, 95% CI:1.00-1.03, P = 0.01).

Conclusions: We showed an increased prevalence of PAD among OPW,
with lower femoral neck BMD T-score being a significant independent pre-
dictor. The findings suggest that vascular status evaluation should be done in
OPW in order to identify patients candidate for preventive and therapeutic
cardiovascular interventions.
Funding: This study was supported by a grant from the Ministero
dell’Istruzione,dell’Università e della Ricerca.

We-P12:298 EFFECT OF SHORT-TERM RHG-CSF
STIMULATION ON LIPOPROTEIN PROFILE AND
OSTEOPROTEGERIN

S. Bergmann, G. Siegert, F. Kroschinsky. Tud, Medizinische Fakultät,
Dresden, Germany

Statins have been linked to protective effects on bone metabolism via enhanced
osteoblastic differentiation and secretion of OPG. Short-term administration
of rhG-CSF for mobilization of allogenic peripheral haematopoietic stem
cells was associated with increasing concentration of OPG. M-CSF rapidly
increased uptake of LDL. It is unknown whether rhG-CSF influences the
lipoprotein profile and how the OPG-RANKL system is involved.

In 64 healthy persons (9 women; mean age 34.7±6.7 yrs) lipoproteins,
inflammation (CRP, IL1β), and bone marker (bone alk. phosphatase, TRAP5b,
OPG, sRANKL, PTH) were measured before and at leukapheresis on day 5 of
stem cell mobilization.

Stem cell mobilization was associated with an increase in OPG con-
centration (3.2±1.3 vs 4.2±1.3pmol/L; p<.001).Total cholesterol decreased
sign. due to decrease in HDLC (1.24±0.35 vs 1.04±0.34mmol/L; p<.001)
and LDLC (2.65±0.83 vs 1.50±0.68 mmol/L; p<0,001). Basic HDLC was
correlated with bone AP (r=-,298;p<,05), DPD-crosslinks (r=,277;p<,05) and
sRANKL (r=,277; p<.05). Basic concentration of OPG was not associated
with lipoproteins. Stimulated OPG concentration was weakly correlated with
the increase in CRP (r=.340; p=.01), stimulated concentration of CRP and
HDLC (r=.277; p<.05). There was no association between the decrease in
LDLC concentration and bone or inflammation markers.

Changes in HDLC accompanied inflammatory reaction as well as changes
in the OPG-RANKL system. Obviously, rhG-CSF stimulated the LDL-uptake
in the same extent as described for M-CSF, but the postulated association with
increasing OPG could not be shown under given condition.

We-P12:299 ASSESSMENT OF PERIODONTAL STATE IN
PATIENTS WITH CORONARY HEART DISEASE

L. Pawlicki, M. Kowalski, J. Kowalski, J. Blaszczyk, M. Barylski,
A. Lewinski. Medical University of Lodz, Lodz, Poland

Objective: At present, periodontal diseases are thought to play an important
role in the pathogenesis of coronary heart disease (CHD).

Methods: The study comprised 98 patients (68 men and 30 women), aged
31-72 years (mean 56±10.2 years). All patients suffered from CHD. The
control group consisted of 101 subjects (38 men and 63 women), aged 42-88
years (mean 55.3±10.36 years) with no CHD. The rate of smoking was similar
in both groups.

To examine periodontal state, periodontal pocket depth was measured
(with periodontal sound), Periodontal Index (IP) and dental plaque index were
assessed.

Results: The frequency and severity of periodontal diseases in CHD
patients were demonstrated to be significantly increased as compared to the
control group (p<0.05). Adult chronic periodontitis (ACP) was observed sig-
nificantly more frequently in CHD patients (80.01%) than in the control group
(55.06%, p<0.05).A positive correlation was found betweeen periodontal
pocket depth and dental plaque index in patients with CHD.

Conclusions: The frequency and intensification of periodontal diseases
speak for their cause-and-effect relationship with CHD. The prophylaxis and
treatment of periodontal diseases should be of great importance in the CHD
therapy, which may increase its effectiveness.

We-P12:300 THE FIMBRIAE OF PORPHYROMONAS
GINGIVALIS INCREASED ATHEROSCLEROSIS
RISK

L.P. Nucci Da Silva1, J.L. Sinone1, C. Gun2. 1Sociedade Brasileira de
Pesquisa Odontologica, Sao Paolo, Brazil; 2Sociedade Brasileira de
Cardiologia, Sao Paolo, Brazil

Porphyromonas gingivalis is an important pathogen in human periodontitis
and has also been implicated in atherosclerosis. A major virulence factor
of this pathogen is the fimbriae, which function as a surface adhesin. Here
we present evidence that fimbriae also constitute a predominant P. gingi-
valis proinflammatory molecule which activates proinflammatory cytokines
(IL-1beta, IL-6, and TNF-alpha) and chemokines (IL-8) in monocytic cells.
We thus propose that fimbriae function as cytokine induction, suggesting that
fimbriae are sensed as a potential “danger” to the host immune system. More-
over, proinflammatory cytokine induction is attenuated upon repeated cellular
stimulation with P. gingivalis fimbriae. This mechanism of tolerance induction
which serves to mitigate excessive and potentially harmful inflammatory
reactions appears to be due partly to fimbria-induced downregulation of the
expression of interleukin-1. Understanding the molecular basis of how the host
recognizes and responds to P. gingivalis fimbriae is essential for developing
molecular approaches to control P. gingivalis-induced inflammatory responses
in periodontal disease and perhaps atherosclerosis.

We-P12:301 PERIODONTAL DISEASE AND
ATHEROSCLEROSIS: CAN BRUSHING AND
FLOSSING PREVENT CARDIOVASCULAR
DISEASE?

M. Trevisan, R.J. Genco, O.M. Andriankaja, J. Dorn, K.L. Falkner,
S.G. Grossi. University At Buffalo, Buffalo, USA

Objectives: Evidence exists of an association between Periodontal(PD) and
Cardiovascular Disease (CVD); these findings are corroborated by the exis-
tence of pathways linking PD to CVD. Doubts remain regarding the causal
nature of the relationship and the possibility that confounders may be re-
sponsible for this association. Smoking, has been identified as an important
confounder; in addition limited information is available in women.

Methods: A case-control study of Myocardial Infarction(MI) (588 cases
and 845 controls, age 35-69 years) and a prospective study of 832 MI patients
and CVD events.

Results: In the case control study we find evidence of a significant
association between PD and MI in men OR 2.73(1.71-4.35) and women
3.27(1.64-6.51) for 4th vs. 1st quartile of clinical attachment loss (CAL); this
association is present in smokers and non smokers.

We confirmed the association between PD and CVD in our prospective
study (follow-up of 2.6 years and 124 CVD events). We find that PD at
baseline is associated with a significant risk of recurrent CVD in non-smokers
HR 1.34(1.05-1.73) but not in current HR 1.19(0.94-1.51) or former smokers
HR 1.00(0.83-1.22).

Conclusions: Our findings confirm that a significant association exist
between PD and CVD (in both men and women) and indicates that this associ-
ation can not be confounded by smoking. While the cause-effect relationship
between PD and CVD has not yet proven, the consistency of the association
across numerous studies is of relevance and needs to be further evaluated. If
causal, this link between two highly prevalent conditions may have important
implications.
Funding: These studies are funded by the National Institutes of Health in the
USA.

We-P12:302 PERIODONTAL DISEASE AND CORONARY
ARTERY DISEASE: A TALE OF TWO DISEASES?

S. Abou-Raya, A. Abou-Raya, A. Naim, H. Abuelkheir. Faculty of Medicine,
University of Alexandria, Alexandria, Egypt

Objective: Both periodontal disease (PD) and coronary artery disease (CAD)
are common diseases. The so-called classic risk factors of CAD do not account
for all of its clinical and epidemiological features. Recent data, suggests that
chronic inflammatory conditions, in particular PD, are involved in the patho-
genesis of CAD. Accordingly, the aim of the present study was to evaluate the
association between PD and CAD and the influence of systemic inflammatory
factors.

Methods: 50 patients referred for diagnostic coronary angiography were
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assessed for PD. All patients underwent a thorough physical, cardiac, dental
and laboratory evaluation.

Results: Pantomography X-rays and coronary angiograms of the partic-
ipants were scored blindly by a dentist and cardiologist respectively. The
association between PD and coronary atheromatosis remained significant after
adjustment for confounding factors. Significant elevations of the inflammatory
markers were found in both individuals with PD and in those with angiograph-
ically demonstrable CAD. hsCRP, fibrinogen, WBC and ESR all correlated to
the CAS: r = 0.5248; p< 0.001; r = 0.6243; p <0.006; r = 0.6243; p < 0.005; r
= 0.4132; p< 0.007 respectively and also to the PGI: r = 0.5134; p < 0.001; r
= 0.6805; p< 0.001; r = 0.4385; p<0.005; r = 0.4311; p< 0.006 respectively.

Conclusions: Evidence from this study confirms an association between
PD and CAD. The implication here is that PD could be a potential risk factor
for CAD by predisposing the individual to chronic low-grade infections and
inflammation. If so, then dental health becomes an important parameter for
medical health.

We-P12:303 PERIODONTAL MICROBIOTA AND CORONARY
ARTERY DISEASE

B. Shivalkar 1, W. Hoisington2, P. Camp2, I. Micholt2 , J. Bosmans1,
C. Vrints1, M. Toelken2. 1University of Antwerp, Antwerp, Belgium; 2Dental
Clinic Micholt, Ninove, Belgium

Objective: Recently a close association between periodontitis, stroke and sub-
clinical atherosclerosis was shown. We investigated the relationship between
periodontal microbiota, genetic predisposition to develop periodontitis, and
the occurrence of coronary artery disease (CAD).

Methods: In 9 patients (50±4 y) with a low Framingham risk profile (FRP,
5.1±2) and CAD requiring revascularization, and in 9 age (48±5 y), sex, and
FRP (3.9±2.6) matched controls without CAD, an oral exam was performed
and blood samples taken. Periodontal disease severity was measured through
bleeding on probing, probing depth, clinical attachment level and gingival
recession. Buccal mucosa scrape was taken to measure the genetic mutations
influencing progression of periodontal infections. Subgingival plaque sam-
ples obtained with paper points were quantitatively assessed for 11 known
periodontal bacteria by DNA-analysis involving a polymerase chain reaction
technique.

Results: 7 of 9 patients and 6 of the 9 controls had a high genetic risk of
developing periodontitis. The burden of all bacteria assessed, burden of bac-
teria causative of periodontal disease (Porphyromonas Gingivalis, Tannerella
Forsynthesis, Actinobacillus Actinomycetemcomitans, Treponema Denticola),
and the relative burden of causative over other bacteria was significantly higher
in patients with CAD (p=0.03). The lipid and c-reactive protein levels were
similar, but fibrinogen was higher in CAD patients (407±70 versus 318±37
mg/dL, p=0.005).

Conclusions: This data shows for the first time increased burden of
etiologic periodontal microbiota in young patients with CAD.

We-P12:304 SEROLOGICAL ANALYSIS OF THE
IMPLICATIONS OF PERIODONTITIS IN
VASCULAR DISEASES

Y.W. Chen1, M. Umeda1, Y. Huang2, Y. Takeuchi1, Y. Inoue2, T. Iwai2,
I. Ishikawa1. 1Periodontology,Department of Hard Tissue Engineering,Tokyo
Medical And Dental University, Tokyo, Japan; 2Department of Vascular and
Applied Surgery,Tokyo Medical and Dental University, Tokyo, Japan

Objectives: A possible link between periodontal diseases and cardiovascular
diseases have been suggested by many epidemiological studies. The aim of
the present study was to investigate the serological evidence on the role of
periodontal infection in the pathogenesis of atherosclerosis.

Methods: The study population comprised 25 patients with atheroscle-
rosis and 29 control subjects. Atherosclerosis was diagnosed by vascular
surgeons with the aid of angiography and ultrasonography. Periodontal sta-
tus, serum IgG levels against periodontopathic pathogens and levels of
periodontitis-associated inflammatory cytokines (IL-6, TNF-a, IL-1b levels)
were examined.

Results: Periodontitis prevalence was significantly higher in atherosclero-
sis patients than control group. Patients group had significantly fewer residual
teeth and more attachment loss. Serum IgG levels against Porphyromonas
gingivalis and Treponema denticola were significantly higher in atheroscle-
rosis patients. Serum IL-6, TNF-a, IL-1b levels were significantly higher in
atherosclerosis patients with periodontitis than those without periodontitis.

Conclusion: This study provides serological evidence that an infection

caused by major periodontal pathogens may be associated with atheroscle-
rosis. The importance of oral health and periodontal intervention should be
emphasized.
Funding: This research was supported by the grant for Centre of Excel-
lence Program (COE) for Frontier Research on Molecular Destruction and
Reconstruction of Tooth and Bone in Tokyo Medical and Dental University

We-P12:305 PORPHYROMONAS GINGIVALIS INDUCES
PLATELET AGGREGATION AND BLOOD
COAGULATION - ROLE OF GINGIPAINS AND
LIPOPOLYSACCHARIDES

T. Bengtsson1, M. Nylander1, C. Skoglund1, N. Tynngård2, H. Kälvegren1,
L. Wallin1, M. Grenegård1, T. Lindahl2. 1Cardiovascular Inflammation
Research Centre, Div Pharmacology, Linköping University, Linköping,
Sweden; 2Cardiovascular Inflammation Research Centre, Div Clinical
Chemistry, Linköping University, Linköping, Sweden

Objectives: Frequent bacteremias with Porphyromonas gingivalis are consid-
ered to contribute to coronary artery disease, however, the mechanisms by
which this invasive periodontal pathogen support atherogenesis are incom-
pletely understood. The aim with this study was to examine the effects of P.
gingivalis on platelet activation and blood coagulation and elucidate involved
mechanisms.

Methods: The effects of P. gingivalis (ATCC33277) on platelet aggrega-
tion/secretion and blood coagulation were analyzed with lumi-aggregometry
and free oscillation rheometry (FOR), respectively.

Results: P. gingivalis dose-dependently triggered platelet aggregation and
secretion in human whole blood and washed platelet suspensions. These
effects were antagonized by polymyxin B, anti-TLR4, leupeptin and a PAR-1
antagonist, indicating a role for both LPS-TLR and gingipainR-PAR interac-
tion. Similarly, P. gingivalis coagulated whole blood, which was inhibited by
leupeptin but not by cathespin B inhibitor II, thus suggesting involvement of
gingipainR. Heat treatment of P. gingivalis only partly antagonized the effects
on coagulation. Inhibition of platelet function in whole blood had no effect on
the P. gingivalis-induced coagulation.

Conclusions: This study shows that P. gingivalis strongly triggers platelet
activation and blood coagulation and that these responses appear to occur
independent of each other. The effects are mainly attributed to gingipainR,
but possibly also to LPS. Our findings support a role for P. gingivalis in
atherosclerotic disease, specifically during late stages of thrombotic vascular
occlusion and mycocardial infarction.

We-P12:306 PERIODONTAL DISEASE AND PRESENCE OF
CORONARY ARTERY DISEASE IN PATIENTS
UNDERGOING CORONARY ANGIOGRAPHY

J. Auer1, G. Szuesz2, G. Lamm1, G. Krennmair2, R. Berent1, T. Weber1,
B. Eber1. 1Department of Cardiology, Wels, Austria; 2Department of Dental
Medicine, University School of Dental Medicine, Vienna, Austria

Background: Periodontitis has been linked to coronary artery disease (CAD)
risk, possibly through providing a systemic inflammatory burden. Few studies
have evaluated periodontal disease and angiographic measures of atheroscle-
rosis.

Methods: 153 patients referred for diagnostic coronary angiography were
assessed for periodontal disease. All patients underwent a thorough physical
examination, routine laboratory testing, cardiac evaluation and dental exam-
ination. Periodontal disease and coronary angiograms were scored blindly
by a dentist and cardiologists respectively. Any coronary stenosis with a
diameter reduction of fifty percent or more was considered as CAD. Severity
of periodontal disease was assessed using the Community Periodontal Index
of Treatment Needs (CPITN) score.

Results: 94 patients (61.4%) had CAD assessed by coronary angiography.
Community Periodontal Index of Treatment Needs (CPITN) score was 2.6
and 2.1 in patients with and without CAD, respectively (p<0,05). Patients
with CPITN scores of 3/4 compared to CPITN scores of 1/2 had CAD in
67.1% and 56.6%. CAD was present in 52.1%, 57.6%, and 78% of patients
with CPITN scores 1, 2/3, and 4, respectively (p<0.05 for trend).

Conclusion: The present study suggests an association between periodon-
tal disease and presence of CAD assessed angiographically. This association
may be non-causal, but still demonstrate that CAD and periodontal diseases
may cluster in particular groups of a population. These data may emphasize
the need for better control of periodontal diseases in patients at risk for
CAD.
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We-P12:307 EFFECT OF ANTI-TNFA ADMINISTRATION ON
THE LIPID PROFILE IN PATIENTS WITH
INFLAMMATORY DISEASES

J.A. Papadakis1, E.K. Spanakis2, G.E. Vrentzos1, G. Katsikas2,
S.T. Karvounaris2, H.D. Kritikos2, P.I. Sidiropoulos2 , E.S. Ganotakis 1,
D.T. Boumpas1,2. 1Dept of Internal Medicine, University Hospital of
Heraklion, Heraklion, Greece; 2Dept of Rheumatology, Clinical Immunology
and Allergy, University Hospital of Heraklion, Heraklion, Greece

Background: Tumor necrosis factor alpha (TNFa) is considered as one of
the key cytokines in Rheumatoid Arthritis (RA), Psoriatic Arthritis (PsA) and
Ankylosing Spondylitis (AS) pathophysiology. It has also multiple atherogenic
effects, and increased levels of TNFa have been positively correlated with
impaired insulin action.

Objective: To access whether anti-TNFa therapy modifies the unfavorable
lipid profile of patients with inflammatory diseases.

Methods: The lipid profile and the inflammatory markers [high sensitivity
C-reactive protein (hsCRP) and erythrocyte sedimedation rate (ESR)] were
measured in 60 patients (24 with RA, 25 with AS and 11 with PsA) treated
with anti-TNFa monoclonal antibodies, before and after 1, 3 and 6 months of
treatment.

Results: Serum high-density lipoprotein (HDL) levels were significantly
increased at 1st, 3rd and 6th month after anti-TNFa administration [mean dif-
ference (95% CI): 4.7 (2.6-6.9)mg/dl; p<0.001, 3.5 (1.2-5.8)mg/dl; p<0.01,
and 2.8 (0.6-5.0)mg/dl; p=0.01, respectively]. Serum cholesterol (TC) concen-
tration was significantly increased only at 1st month [11.0 (4.4-17.5)mg/dl;
p<0.01]. There were no significant differences either in triglycerides (TG)
or in low-density lipoprotein (LDL) serum levels during subsequent visits.
Atherogenic indexes TC/HDL and LDL/HDLwere significantly increased
only at 1st month [0.26 (0.09-0.43); p<0.01 and 0.22 (0.07-0.36); p<0.01,
respectively].

Conclusion: anti-TNFa administration increases serum HDL levels. This
may improve the cardiovascular risk profile of patients with inflammatory
diseases.

We-P12:308 INFLAMMATION AND PLATELET ACTIVATION IN
PATIENTS WITH RHEUMATOID ARTHRITIS:
POSSIBLE DETERMINANTS OF INCREASED
CARDIOVASCULAR RISK

C. Jurcut, R. Jurcut, S. Blaj, C. Tanasescu. Central Military Hospital,
Bucharest, Romania

Background: Large epidemiological studies showed the great prevalence
of cardiovascular disease (CVD) in patients with rheumatoid arthritis (RA).
Moreover, this increased risk was not related to traditional cardiovascular risk
factors and seems to be related to persistent inflammatory status existing in
these patients. However, the predictors for the development of CVD in patients
with RA were not clearly established, and, otherwise, the role of thrombosis
mechanisms were inconsistent characterized in these patients.

Methods: In 22 pts with RA (mean age: 60.68 years), we performed
standard biochemical workup and platelet histogram, including mean platelet
volume (MPV) and platelet distribution width (PDW) as markers of platelet
activation. We divided the study group in two subgroups: group A = 14
patients with RA without CVD and group B = 8 patients with RA and with
CVD.

Results: Patients from group B vs. group A had significantly higher levels
of fibrinogen (544.00 vs. 415.37 mg/dl, p<0.05) and increased, erythrocyte
sedimentation rate (47.25 vs. 31.00 mm, p=ns). Mean age was higher in group
B vs. group A (73.85 vs. 54.53 years, p<0.05). Platelet histogram showed
higher values for MPV (9.74 vs. 8.66 fL, p<0.01) and PDW (17.15 vs. 16.08,
p<0.01) in patients with RA and CVD, reflecting great platelet activation in
these patients.

Conclusion: The presence of cardiovascular disease in patients with
rheumatoid arthritis may be linked to an increased inflammatory and throm-
bosis activity (fibrinogen levels and platelet histogram indices).Age of the
patients is also one of the determinants of CVD in rheumatoid arthritis.

We-P12:309 RHEUMATHOID ARTRITHIS (RA) AND
ATHEROSCLEROSIS: OSTEOPONTIN (OPN) A
COMMON INFLAMMATORY MARKER
ASSOCIATED WITH CARDIOVASCULAR RISK

L. Bazzichi 1, A. Mazzone2 , A. Consensi1, T. Giuliano1, F. De Feo3,
M. Lanza1, C. Giacomelli3 , S. Bombardieri1 . 1Department of Internal
Medicine- Division of Rheumatology, University of Pisa, Pisa, Italy;
2Institute of Clinical Physiology, CNR of Pisa, Pisa, Italy; 3Deparment of
Psychiatry, Neurobiology, Pharmacology and Biothecnology, University of
Pisa, Pisa, Italy

Objectives: RA is a systemic inflammatory status, associated with the devel-
opment of cardiovascular (CV) disease and CV mortality. OPN extracellular
phosphorilathed glycoprotein with property cytokines, secreted by activated
macrophages, leukocytes, T lymphocytes and stimulated by IL1, IL6 and TNF
alpha, was found in inflamed joints and atherosclerotic plaque. Serum OPN
was detected higher in coronary and carotid artery disease patients (pts) and
in RA pts. We would estimate the link between RA and CV risk factors
comparing ordinary and new inflammatory markers with lipidic profile.

Methods: We studied clinically 32 pts, 23 with AR and 9 non case (2 AP,
2 gout, 2 SSc, 1 Sj, 1 FM, 1 AS) without clinical signs of cardiovascular
disease. In all pts, we detected a basal venous perhipheral blood sample for
the measure of ordinary inflammatory markers (ESV, CRP, Fibrinogen, AB
antiCCP, RF), and OPN by enzyme immunometric assay EIA kit (Titer Zyme)
(ref range 0-30 ng/ml). Moreover we detected atherosclerotic risk factors by
systemic lipidic profile: Cholesterol Triglicerides, ApoA, ApoB, HomoCys.

Results: In RA pts, plasma level of OPN are higher respect to non case
(mean±SD) (117.5±82.1 vs 39.16±19.19; p=0.012); RA pts shown a signifi-
cant correlation between serum levels of OPN and other inflammatory markers
as ESR, CRP, fibrinogen, RF (p<0.05), and between OPN and Cholesterol
(p<0.05) and Apo A (p<0.05).

Conclusions: Our results increase the hypothesis of an associated comor-
bidity between RA and atherosclerosis.
Funding: The OPN could have an important role for the pathogenesis of RA
also as marker disease.

We-P12:310 TNF ALPHA -1031 T>C POLYMORPHISM IS
ASSOCIATED WITH ELEVATED MARKERS OF
OXIDATION AND WITH SMALLER LDL SIZE IN
SUBJECTS WITH RHEUMATOID ARTHRITIS

J.C. Vallvé1, J. Girona1, S. Paredes1, E. Hurt-Camejo2 , L. Masana1. 1Unitat
Recerca Lípids, Ircis, Hospital Univ. Sant Joan, Univ. Rovira i Virgili, Reus,
Spain; 2Depart. Molecular Pharmacology. AstraZeneca, Mölndal, Sweden

Objective: To examine the association between the TNFa gene variants (-1031
C/T, -863 C/A, -857 T/C) with markers of oxidative stress and lipid profile in
rheumatoid arthritis (RA) patients.

Methods: we studied 30 RA patients and 30 matched controls. We ana-
lyzed plasma samples for lipids, inflammatory markers, susceptibility of LDL
to oxidation and LDL size. We determined the TNFa polymorphisms (-1031
C/T, -863 C/A, -857 T/C) by PCR amplification and enzymatic restriction.
LDL size was assessed by NMR.

Results: The frequency of the rare alleles was not different between RA
patients and controls. Although carriers of the -1031 C allele showed a 1.6 fold
increased in plasma TNFa levels, we found no significant association between
inflammatory parameters (CRP, ESR, fibrinogen, sPLA2-IIA and TNFa) and
the polymorphisms studied in RA patients. We found in the RA subjects a
significant association between -1031C allele and lag phase, maximal rate and
LDL size. More precisely, carriers of -1031C allele had significantly lower
LDL lag phase (36,5%; p<0.03), higher maximal rate (19,2%; p<0.05), and
smaller LDL particles (2,1%; p<0,05) compared with carriers of the -1031T
allele. These results show, that RA subjects with the -1031C allele have a
higher susceptibility to LDL oxidation and a more atherogenic LDL particle
compared with RA subjects carriers of the T allele.

Conclusions: These results show that in RA patients, variability at the
TNFa gene is associated with increased susceptibility to LDL oxidation and
reduced LDL particle size. These results could help to detect RA patients with
a higher cardiovascular risk.
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We-P12:311 ATHEROSCLEROSIS, INFLAMMATION, CRP AND
STATINS IN RHEUMATOID ARTHRITIS

A. Abou-Raya, S. Abou-Raya, A. Naim. Faculty of Medicine, University of
Alexandria, Alexandria, Egypt

Objective: Cardiovascular (CVS) diseases secondary to accelerated
atherosclerosis (AS) are a leading cause of morbidity and mortality in
rheumatoid arthritis (RA) patients. Similarities have emerged between the
paradigm of inflammation in the pathogenesis of AS and the inflammatory
process of RA. Accordingly, we set to evaluate markers of inflammation and
atherogenesis in RA patients with and without coronary artery disease (CAD)
at baseline and after 12 months of statin therapy.

Methods: 60 RA patients and 30 age-sex-modifiable risk factor- matched
control subjects were studied. Thirty of the RA patients had overt CAD and
30 had no previous history or clinically overt CAD. In RA patients, disease
activity was evaluated using the disease activity score (DAS28). Laboratory
variables assessed included hsCRP, fibrinogen and fasting lipid profile. All
subjects received 40mg/day of atorvastatin for 12 months. Laboratory and
clinical variables were assessed at baseline and at the end of the study.

Results: After statin therapy, hs-CRP decreased significantly from 6.4 (1.5)
to 3.0mg/l (p< 0.001); Fibrinogen levels and ESR were significantly lowered.
DAS28 score was significantly reduced from 5.9(1.01) to 3.4 (0.68), p <

0.001. Significant mean percent reductions in the lipid profile occurred.
Conclusions: Statin administration to RA patients, (esp. those with CAD)

is associated with reduction of hs-CRP, ESR and fibrinogen and improvement
of the lipid profile as well as disease activity scores. These anti-inflammatory
and anti-atherogenic effects may be critical for the reduction of CVS risk and
mortality in RA patients.

P13 METABOLIC SYNDROME

We-P13:312 FUNCTIONAL FEATURES OF A CYCLE GLUCOSE
- FAT ACIDS IN WOMEN WITH RISK FACTORS OF
A METABOLIC SYNDROME

Z.AE. Bakhtina, A.V. Strelkova, T.A. Zykova. Northern State Medical
University, Arkhangelsk, Russia

Objective: Functional hyperandrogenism is associated with insulin resistance
and compensatory hyperinsulinaemia. The aim of this study was to determine
the influence of free fat acids on recycling of blood glucose in women with
functional hyperandrogenism during oral glucose tolerance test.

Methods: Four groups were studied: group 1 (control, n=19); group 2
(control obese women, n=11); group 3 (non obese women with functional
hyperandrogenism, n=37); group 4 (obese women with functional hyperan-
drogenism, n=24). Venous plasma insulin, glucose, pyruvate, lactate and free
fat acids were studied on 0, 30, 60 and 120 minutes during oral glucose
tolerance test. Statistical analysis was made using SPSS v. 11.0.

Results: The basal pyruvate level was significantly higher in group 3
(0.114±0.01) vs group 1 (0.09±0.01), p<0.042, as well as 1 hour later
(0.13±0.01 vs 0.094±0.02, p<0.042). 30-min and 120-min pyruvate was
maximal in group 4 vs group 3 (0.19±0.02 vs 0.14±0.02, p<0.017 and
0.14±0.02 vs 0.10±0.01, p<0.024).During oral glucose tolerance test falling
levels of free fat acids in all groups were observed, but the maximal speed of
falling of free fat acids concentration in all points of the test was in control
group in spite of lower basal parameters.

Conclusion: Decrease antilipolitic action of insulin owing to presence of
insulin resistance is accompanied by increase level of pyruvate and low speed
of decrease free fat acids during an oral glucose tolerance test in women with
functional hyperandrogenism that can be atherogenic predictors in changes of
plasma lipids.

We-P13:313 THE METABOLIC SYNDROME IS A POWERFUL
DETERMINANT FACTOR OF INFLAMMATION IN
THE CALCIFIED AORTIC VALVE

C. Côté, A. Cartier, Z. Castonguay-Lebel, R. Shetty, A. Pépin, M. Briand,
J.P. Després, P. Pibarot, P. Mathieu. Laval Hospital, Québec, Canada

Introduction: Calcific aortic stenosis (AS) is an inflammatory disease related
to an atherosclerotic process. We therefore hypothesized that metabolic syn-
drome (MS) might influence valve inflammation during the development of
AS.

Methods: We analyzed 35 AS valves to compare the relationship between

the degree of valvular inflammation and the different atherosclerotic risk
factors including the MS.

Results: Immunohistochemistry studies demonstrated that AS valves were
heavily infiltrated by leukocytes (CD45). Age, gender, hypercholesterolemia,
obesity, smoking, as well as treatment with statins had no significant effect on
the extent of valve leukocytes infiltration (VLI). Factors that were associated
with VLI were hypertension (36.5±7.6 leukocytes/400x field vs. 19.1±6.1
leukocytes/400x field;p=0.09) and MS (41.2±7.6 leukocytes/400x field vs.
15.3±5.2 leukocytes/400x field;p=0.0008). In multivariate analysis, MS was
the only independent predictor of VLI. Valve lipid infiltration was significantly
increased in AS valves from patients with the MS and correlated with VLI
(r=0.42);p=0.01). Furthermore, VLI was inversely correlated with plasma
HDL cholesterol level (r=-0.46; p=0.01), whereas it was not associated with
total LDL cholesterol, triglyceride and CRP.

Conclusion: This is the first study to demonstrate that inflammation in
calcific AS is independently associated with the MS. Reduced plasma HDL
cholesterol level and enhanced lipid infiltration into the valve are among
the main factors responsible for the association between the MS and the
development of valvular inflammation.

We-P13:314 LDL FROM OBESE PATIENTS INDUCE AN
INCREASE IN SCAVENGER RECEPTORS CD36
AND LOX-1 GENE EXPRESSION IN HUMAN
ENDOTHELIAL CELLS

C. Stancu1, G. Botez1, D. Alexandru1, M. Vladica2, A. Sima1. 1Institute of
Cellular Biology and Pathology N. Simionescu, Bucharest, Romania;
2Institute of Diabetes, Nutrition and Metabolic Diseases N.C. Paulescu,
Bucharest, Romania

Objectives: Our aim was to evaluate the biological effect of lipoproteins (Lp)
from obese patients on human endothelial cells and compare with in vitro
modified Lp.

Methods: Two groups of subjects: (i) obese patients (7 diabetic [D], 5 hy-
perlipemic [H]) and (ii) 4 normal-weight healthy subjects (N) were involved.
Serum cholesterol (C), triglycerides (TG), and glucose levels were measured.
Lp were separated by FPLC on a Superose 6H column. The biological effect
of D, H and N sera was assessed on human endothelial cells (EAhy926); accu-
mulation of esterified cholesterol (EC) was measured and the gene expression
for scavenger receptors CD36 and LOX-1 was evaluated by Real-time PCR.
In vitro oxidized and glycated human LDL were incubated with EAhy926, the
EC content and the gene expression for CD36 and LOX-1 were measured.

Results: C and TG content of Lp from H and D sera differed from N sera:
an increase in VLDL- and LDL-cholesterol, VLDL-TG, and a decrease in
HDL were determined. FPLC profiles suggested a modification of LDL and
HDL in H and D sera, the characteristic peaks being shifted towards smaller
particles. Sera from D and H patients induced a 3 fold increase in the EC
content of EAhy926, and in CD36 gene expression. Glycated and oxidized
LDL incubated with EAhy926 induced increases in EC content, CD36 mRNA
and LOX-1 mRNA.

Conclusions: EC accumulation induced by H and D sera might be due to
the increase in the gene expression of CD36 and LOX-1, as is suggested by
the incubation of EAhy926 with in vitro glycated or oxidized LDL.
Funding: Study supported by National Grants from Ministry for Education
and Research.

We-P13:315 ELEVATED LEVELS OF THE
PROINFLAMMATORY MEDIATOR SCD40L IN THE
METABOLIC SYNDROME

N. Varo1,2, C. Natal1, I. Colina2, J. Díez1,2 . 1Centre for Applied Medical
Research, University of Navarra, Navarra, Spain; 2University Clinic of
Navarra, Navarra, Spain

Objective: Plasma levels of the proinflamatory cytokine sCD40L predict
cardiovascular events and are elevated in diabetes and hypercholesterolemia.
The objectives of this work were: 1) To compare plasma sCD40L levels in
patients with MS and healthy individuals and 2) to study the association with
clinical, biochemical and inflammatory information.

Methods: 246 healthy subjects (54±11 years) and 128 patients with MS
(ATPIII criteria) (56±11 years) provided a sample of blood at the University
Clinic of Navarra. Plasma sCD40L and adiponectin levels were measured by
ELISA.

Results: Patients with more than 3 risk factors of the MS had higher
sCD40L levels (p<0.05) than those with 1 or 2, or controls (0.88±1.15 vs
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0.79±1.12 or 0.65±0.95 ng/ml respectively). After adjustment for other risk
factors, sCD40L levels correlated with cholesterol and glucose levels (all
r=0.2, p<0.05) and HOMA index (r=0.19, p<0.05). Interestingly, sCD40L
were associated with CRP and IL-18 circulating levels (both r=0.3, p<0.05).
No association was found between sCD40L levels and intima-media thickness.
Adiponectin levels were lower in patients with MS compared with controls
(10.10±5.05 ug/ml vs 16.5±9.17 ug/ml respectively, p<0.05) and correlated
with HDL cholesterol and triglicerydes (r=-0.3 and r=0.4, p<0.05).

Conclusions: The presence of several cardiovascular risk factors leads to
increased sCD40L plasma levels associated with other markers of inflamma-
tion which could be responsible of the marked increase in cardiovascular risk
in these patients.
Funding: National Ministry of Education. Departments of Health and Educa-
tion, Government of Navarra.

We-P13:316 GLYCEMIA AND TRIGLYCERIDES, BUT NOT
TOTAL OR HDL CHOLESTEROL LEVELS, ARE
ASSOCIATED WITH HIGHER PLATELET
ACTIVITY

P. Osmancik1, F. Bednar2, P. Stros1, M. Jares2, P. Widimsky1. 1Cardiac
Center, Dept. of Cardiology, 3rd Faculty of Medicine Charles University and
Fnkv, Prague, Czech Republic; 2Cardiac Center, Dept. of Cardiac Surgery,
3rd Faculty of Medicine Charles University and Fnkv, Prague, Czech
Republic

Background: Higher activity of platelets in patients with metabolic syndrome
has been described traditionally. However, the data about which particular risk
factor is associated with (which) particular platelet activity marker are very
poor.

Material and Methods: Eighty patients from subanalysis of Prague-4
study and 40 patients from Cabaret study were analyzed. All patients were
from 1 month up to 2 years after coronary artery bypass grafting, all were in
stable status at the follow-up. Platelet activity was determined by membrane
expression of antigens CD41 (part of GpIIb/IIIa integrin), CD42b (von Wile-
brand factor receptor) and CD 62P (P-selectin) by flow cytometry. Platelet
aggregability was measured by ADP-aggregometry.

Results: Platelet CD41 antigen expression positively correlated with
glycemia (r2=0.29, p<0.01, all correlation done by Spearman test), but
not with triglycerides, total or HDL cholesterol. CD42b antigen expres-
sion correlated also with glycemia (r2=0.4, p<0.01) but not with total or
HDL cholesterol. Platelet CD62P expression correlated with triglyceride
level(r2=0.29, p<0.01). No correlation were found between platelet mem-
brane antigen expression and other hematological or biochemical parameters
(white blood cells count, platelet or erythrocyte count, liver enzymes).

Conclusion: Higher triglyceride and glycemia levels, but not total or HDL
cholelesterol levels are associated with higher platelet activity. Proaggregatory
status is present in patients with metabolic syndrome and coronary artery
disease.
Funding: Supported by VZ Nr. MSM0021620817.

We-P13:317 PLASMA LIPOLYTIC ACTIVITY AND
HEMOSTATIC PARAMETERS IN PATIENTS WITH
METABOLIC SYNDROME

L.V. Javashvili, D.K. Virsaladze, N. Esakia. Tbilisi State Medical University,
Department of Endocrinology, Tbilisi, Georgia

Background and Aims: The Metabolic Syndrome (MS) is considered as
preatherosclerotic condition. Insulin resistance (IR) and dyslipidemia (DL),
main MS features, have same genetic origin and is manifested by decreased
activity of lipoprotein lipase (LPL). Several authors reported the association
of IR with the hemostatic parameters (HP). The aim of our study was to
investigate the relationship between the parameters of MS features, LPL and
HP parameters.

Material and Methods: 70 overweight patients (50 females, 20 males)
have been studied. By WHO definition MS was diagnoses in 60 (I group), by
ATPIII - in 63 (II group). Control groups consisted of non-MS-patients (C1
and C2 groups, respectively). All parameters of MS features, LPL and HP
parameters have been measured.

Results: LPL activity is inversely correlated with the number of MS
features in the I group (r=-0.336, p=0.028) and II group (r=-0.333, p=0.029).
It was established significant difference between LPL activities in I vs. C1
[16.4±4.2 vs. 19.3±3.0 μmol/(mlxh), p=0.042], and II vs. C2 [16.5±4.2
vs. 19.9±2.7 μmol/(mlxh), p=0.013]. Thrombin time is correlated with

LPL (r=0.438, p=0.009), Basal C-peptide (r=-0.345, p=0.023); fibrinogen -
with triglycerides (r=0.623, p<0.001), HDL-cholesterol (r=-0.844, p<0.001);
beta-fibrinogen - with body mass index (r=0.477, p=0.016), LPL (r=-0.514,
p<0.001); fibrinolysis activity - only with basal C-peptide (r=0.307, p=0.04).

Conclusion: Our results suggest that LPL activity is significantly decreased
in MS patients and inversely correlated with the number of MS features. HP
also depend on parameters of MS features.

We-P13:318 CD4+T CELLS ARE RELATED TO THE
METABOLIC SYNDROME OF HIV-INFECTED
PATIENTS

G. Aragones1, B. Coll2 , S. Parra3, C. Alonso-Villaverde3 , J. Joven1,
L. Masana3. 1Centre de Recerca Biomedica, H.U.Sant Joan, Reus, Spain;
2Centre de Recerca Biomedica and Servei de Medicina Interna, H.U.Sant
Joan, Reus, Spain; 3Servei de Medicina Interna, H.U.Sant Joan, Reus, Spain

Objectives: the incidence of metabolic syndrome (MS) in HIV-infected pa-
tients is increasing and the lymphocyte subpopulations are related to some
features of MS. We aimed to identify immune system-related variables that
may influence the development of MS.

Methods: we designed a case-control study according to the diagnostic of
MS (NCEP-ATPIII). HIV-related variables and classical cardiovascular risk
factors were collated and CD4+T cell counts were analysed by immunofluo-
rescence.

Results: 183 patients were included in the study and 29 met MS criteria
(15.8%). We did not find significant differences in HIV-related variables.
Patients with the MS were significantly older (p=0.02) and higher rates of
lipodystrophy were diagnosed when compared to those without MS (58.6%
vs. 20.9%; p<0.001).

The increment in CD4+T cells (current CD4 +T - nadir CD4 + T) was
significantly higher in those patients who develop MS [242 (IQR: -45 - 293)
vs. 85 (IQR: -288 - 234), p=0.01]. In the multivariate analyses, although not
statistically significant, age was positively related to MS [Odds Ratio(OR)=
1.05 (0.99- 1.11), p=0.08]. We did not find any significant association with the
time under Protease Inhibitor or being naïve to antiretroviral therapy. However,
the increment of CD4+T cell count was significantly (p=0.05) related with the
development of MS [O.R=1.0 (1.0-1.01)], that may indicate that the higher
the increase in CD4 cell count, the higher the likelihood of developing MS.

Conclusion: the immune response in HIV-infected patients influence the
development of MS.
Funding: Supported by FIS PI041752 and RC/MN (C03/08).

We-P13:319 LEPTIN TO ADIPONECTIN RATIO AS THE NOVEL
ATHEROGENESIS RISK INDICATOR

M. Malczewska-Malec, L. Partyka, I. Lesczynska-Golabek, A. Zdzienicka,
M. Szopa, A. Dembinska-Kiec. Dept. of Clinical Biochemistry, Jagiellonian
University School of Medicine, Krakow, Poland

Familial obesity is linked to the development of type 2 diabetes and atheroscle-
rosis complications. Adiponectin is considered as vasoprotective factor im-
proving glucose tolerance mainly in liver, whereas leptin is associated with
the regulation of appetite and energy expenditure.

Aim of the study was to establish if the leptin to adiponectin ratio might
correlate with the postprandial glycemia and lipemia in patients with familial
obesity (obese and non-obese off-springs of families).

Methods: 80 patients from obese families from Southern Poland underwent
clinical and laboratory metabolic assessment. Blood lipids (incl. triglycerides
and free fatty acids), insulin, glucose, leptin, adiponectin were determined
during the oral lipid and glucose tolerance tests.

Results: Mean leptin and adiponectin concentration in the investigated
group was 23.91 microIU/ml (SD ±16.6) and 8.28μg/ml (SD ± 4.94) respec-
tively. Significant differences in the leptin to adiponectin ratio were observed
in both sexes between respective patient groups stratified according to the
weight e.g. between normal weight (0.80 ± 0.3 in women and 0.47 ± 0.2
in men) and obese (3.85 ± 1.6 in women and 4.35 ± 3.2 in men) patients.
The significant correlation between the leptin to adiponectin ratio and the
glucose and lipid tolerance parameters was observed. It was better then for the
individual adipocytokines.

Conclusion: The leptin/adiponectin ratio might serve in future as the
additional indicator of the danger of obesity complications.
Funding: Supported by Polish MNiI grant: 2 P05A 067 28, JUMC grants:
501/NKL/48/L, 501/NKL/49/L.
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We-P13:320 THE CLINICAL SIGNIFICANCE OF SERUM
7-KETOCHOLESTEROL LEVELS IN PATIENTS
WITH METABOLIC SYNDROME OR ACUTE
MYOCARDIAL INFARCTION

Y. Miyashita1, M. Ebisuno1, M. Ohira1, K. Endoh1, A. Saiki1, N. Koide1,
T. Oyama1, T. Murano2, H. Watanabe2, K. Shirai1 . 1Internal
Medicine,Sakura Hospital, Toho University, Chiba, Japan; 2Clinical
Labolatory, Sakura Hospital, Toho University, Chiba, Japan

Objective: We have already reported that 7-ketocholesterol (7KCHO), an
oxysterol existing in human atherosclerotic plaque, might render atheroscle-
rotic plaques unstable by inducing apoptosis of vascular smooth muscle cells
(SMC). Many oxysterols have been also detected in the plasma of humans.
They are transported into the circulation by mainly low-density lipoprotein
(LDL). The amount of 7KCHO present in atherosclerotic lesions may be
regulated by serum 7KCHO level (s-7KCHO), because the lipids contained
in atherosclerotic lesions are mostly derived from serum LDL. However, the
significance of s-KCHO is not fully understood. In this study, we examined
the clinical significance of s-7KCHO in patients with metabolic syndrome
(MS) or acute myocardial infarction (AMI).

Methods: The subjects were 129 healthy persons, 98 MS and 68 AMI.
The s-7KCHO was measured by gas chromatography with mass spectrometry
analysis.

Results: The s-7KCHO was significantly higher in patients with metabolic
syndrome (39.5ng/ml) or AMI (41.1ng/ml) compared to healthy persons
(16.1ng/ml). Among patients with metabolic syndrome, s-7KCHO was sig-
nificantly higher in patients with high low density lipoprotein-cholesterol
(LDL-C) levels (45.1ng/ml) compared to those with normal LDL-C levels
(35.3ng/ml). Furthermore, s-7KCHO increased according to the number of
concurrent coronary risk factors.

Conclusion: These results suggest that s-7KCHO may depend on the
severity of insulin resistance and serum LDL-C levels, and may contribute to
accumulation of 7KCHO in atherosclerotic plaque and occurrence of AMI.

We-P13:321 CLINICAL SIGNIFICANCE OF ELEVATED LEVELS
OF VERY LONG-CHAIN SATURATED FATTY ACID
(HEXACOSANOIC ACID; C26:0) IN WHOLE BLOOD
CELL IN METABOLIC SYNDROME

A. Kume1, T. Miyazaki1 , T. Kiyanagi1, H. Ohmura1, Y. Kitamura2,
K. Oshida2, N. Yanagisawa2 , K. Shimada1, H. Mokuno1, H. Daida1.
1Department of Cardiology, Juntendo University School of Medicine, Hongo,
Japan; 2Nutritional Science Laboratory, Morimaga Milk Industry Co., Ltd.,
Zama, Japan

Objective: Several studies had reported associations of high levels of very
long-chain saturated fatty acid (hexacosanoic acid; C26:0), which is increased
by dysfunction of β oxidation in peroxisome, with various cell dysfunction,
aging and atherosclerotic disease. The metabolic syndrome is characterized
by disorder of fatty acid metabolism. However, an association between C26:0
and metabolic syndrome (MS) has not fully determined. We firstly examined
a relationship between quantitative analysis of C26:0 in whole blood and MS.

Method: Two hundred and eighteen healthy male volunteers (age 51±10)
were divided into MS group (n=78) or non-MS group (n=140) using the IDF
definition. The levels of C26:0 in 1 ml of whole blood was measured by gas
liquid chromatography mass spectrometry.

Results: Compared with subjects in non-MS group, subjects in the MS
group had significantly higher levels of C26:0 (2.25 ±0.29 vs. 2.42 ±0.31
μ g/ml, p = 0.0001). Focusing on each criterion of MS, the levels of C26:0
were positively correlated with systolic and diastolic blood pressure (r=0.30,
p<0.0001), levels of triglyceride (r=0.22, P=0.001) and levels of fasting blood
sugar (r=0.26, p<0.0001). Furthermore, there is a positive association between
the levels of C26:0 and the number of criteria of MS (r=0.33, p,0.0001).

Conclusion: The quantitative analysis of C26:0 in whole blood were sig-
nificantly associated with the MS. These results indicated that high levels of
C26:0 in whole blood may represent severity of metabolic syndrome. Further
studies will be required to clarify the contribution of C26:0 to development of
MS.

We-P13:322 INFLAMMATORY CYTOKINES IN METABOLIC
SYNDROME (MS) A COMPARISON BETWEEN MS
AND SIMPLE OBESITY

M. Ohni, S. Mizukawa, H. Ohnuki, K. Nakajima, Y. Suemitsu, M. Kaneko,
K. Toba, Y. Hata. Department of Gerontology, Kyorin University School of
Medicine, Mitaka-City, Japan

To investigate pathogenesis of metabolic syndrome (MS), we compared in-
flammatory cytokines and adipokines between patients with MS and the
control group of simple obesity. Thirteen subjects with MS (MS group) and
13 age-, sex- and BMI-matched simple obesity subjects (SO group) were
employed in this study. The diagnosis of MS was based on the criteria in the
Japanese Society of Internal Medicine. Those receiving hypoglycemic or lipid
lowering drugs were not included. The percentage of body fat (%BF) and
resting energy expenditure (REE) were evaluated by bioelectrical impedance.
Blood samples were taken in the fasting state for measurement of serum lipids
(total cholesterol, LDL-cholesterol, triglycerides, HDL-cholesterol), apopro-
teins (A-I, A-II, B, C-II, C-III, E), glucose and insulin. As inflammatory
markers and adipokines, TNF-alpha and IL-6, h-CRP, leptin, adiponectine
were determined. %BF and REE did not differ between the two groups
(25.3±2.1% vs. 25.3±1.4%, 1,683±129 kcal/day vs. 1,676±178 kcal/day).
Compared with SO group, MS group had high blood pressure and elevated
serum triglyceride level and HOMA-IR (125±8 mmHg vs. 116±9 mmHg;
p<0.05, 216±118 mg/dl vs. 92±46 mg/dl; p<0.01, 2.9±1.6 vs. 1.7±0.2;
p<0.05). As for inflammatory markers, IL-6 and TNF-alpha of MS group
were significantly higher than those of SO group (1.7±0.6 pg/ml vs. 1.2±0.4
pg/ml, 1.6±0.3 pg/ml vs. 1.3±0.3 pg/ml; p<0.05). H-CRP in MS group
tended to be higher than that of SO group (1,328±688 ng/ml vs 737±466
ng/ml). These results suggest that a low-grade inflammatory process may be
involved in development of MS.

We-P13:323 LEPTIN LEVELS IN YOUNG, NON-OBESE, MALE
SMOKERS AND NON-SMOKERS

B. Koc, A. Sonmez, T. Dogru, I. Tasci, H. Genc, M. Gok, E. Bozoglu,
M.I. Yilmaz, G. Erdem, S. Erikci. Gulhane School of Medicine, Ankara,
Turkey

Objectives: There is a close association of body weight with smoking and
plasma leptin levels. However, the effect of smoking on plasma leptin has
been divergent in clinical trials, which might have occurred due to selection of
heterogeneous study populations. Thus we investigated whether there is such
an association in a group of healthy, nonobese, young male adults.

Methods: 54 smokers (mean age: 21.18±1.62; BMI: 19.6±0.85 kg/m2)
and 26 non-smokers (mean age 21.69±3.0; BMI: 21.59±1.39 kg/m2) with
similar daily physical activity and diet and without any documented disease
were enrolled. The smokers were grouped as heavy (n=12), moderate (n=12),
and mild smokers (n=30).

Results: The BMI and plasma leptin levels of smokers were significantly
lower than the non-smokers (p<0.001 and p=0.006 respectively). Plasma
leptin levels were negatively correlated with the BMIs of smokers (r=0.83,
p<0.001). There was a negative correlation between the severity of smoking
and the plasma leptin levels (r= -0.8, p<0.001). In subgroup analysis of sub-
jects with BMI less than 20 kg/m2 and between 20.0-20.9 kg/m2, plasma leptin
levels of smokers were significantly lower when compared to non-smokers
(p=0.009 and p=0.024 respectively).

Conclusions: Plasma leptin is low in healthy, young, non-obese male
smokers independent from the BMI. High amount of smoking is associated
with lower serum leptin as well. The current data however is not enough to
explain the cause and effect relationship between smoking and leptin. Future
studies are recommended to analyze the effect of smoking on body weight and
plasma leptin levels.

We-P13:324 HYPERTENSION DIFFERENTIATES THE GROUP
OF PATIENTS WITH METABOLIC SYNDROME

L. Partyka, M. Malczewska-Malec, I. Leszczynska-Golabek, M. Trzos,
D. Siedlecka, A. Dembinska-Kiec. Dept. of Clinical Biochemistry,
Jagiellonian University School of Medicine, Krakow, Poland

Familial obesity is a frequent clinical entity linked to the development of
type 2 diabetes and cardiovascular complications. Leptin due to the adrenergic
system activation and water/electrolyte retention is considered as the one of
pathogenic factors in the development of hypertension in patients with visceral
adiposity.
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Aim of the study was the assessment of metabolic status parameters in
patients with familial obesity with and without hypertension.

Methods: 243 patients from obese families from Southern Poland un-
derwent detailed clinical and laboratory metabolic assessment. Blood lipids
(incl. triglycerides and free fatty acids), insulin, glucose, leptin (ELISA) were
determined during the oral lipid and glucose tolerance tests.

Results: There were 98 subjects with hypertension in the investigated
group of 243 patients with familial obesity. Hypertensive subjects demon-
strated higher weight, BMI, WHR, higher per cent of the body fat mass,
and waist circumference - particularly in men. They also demonstrated the
higher mean leptin concentration (29.68 ± 14.7 vs. 21.88 ± 16.8 μg/ml, p
< 0.001), the higher glucose concentration (in 90 and 120 min of the oral
glucose tolerance test), the higher insulin output during the lipid tolerance
test (measured as the 120min insulin concentration), as well as total and LDL
cholesterol.

Conclusion: Hypertension in concert with hyperleptinemia are factors
selecting subjects endangered with metabolic insufficiency and high compli-
cation risk within the group of patients with familial obesity.
Funding: Supported by Polish MNiI and JUMC grants: 501/NKL/48/L,
501/NKL/49/L.

We-P13:325 METABOLYC SYNDROME IN HD PATIENTS:
INSULIN RESISTANCE, VISCERAL ADIPOSITY,
INFLAMMATION AND IRON

Z. Rasic-Milutinovic 1, G. Perunicic-Pekovic1 , S. Pljesa1, M. Ilic2,
S. Stankovic2 . 1Universitiy Hospital Zemun, Belgrade, Serbia, Serbia -
Montenegro; 23 Institute for Medical Biochemistry Clinical Center of Serbia,
Serbia, Serbia - Montenegro

Objective: We investigated the presence of metabolic syndrome, particularly
insulin resistance among end-stage renal disease patients and evaluated the
association of body composition, inflammation and other potential etiolog-
ical factors with insulin resistance, on chronic renal failure maintenance
hemodialysis patients.

Methods: We selected the patients with Subjective Global Assessment,
SGA-A and SGA-B, 23 well nourished and 20 mild to moderate malnourished,
with median 48 months (IQR 24.5-82.0) dialysis duration, and explored the
difference between them according to body fat, visceral adiposity, insulin
sensitivity (evaluated by HOMA-IR), biochemical nutritional parameters, in-
flammatory status (TNF-alpha, IL-6, and hs-CRP), serum phosphorus, i-PTH,
ferritin, iron, hemoglobin and haematocrite. We also examined potential
associations of insulin resistance index with body fat, visceral obesity, and
biochemical markers.

Results: The prevalence of metabolic syndrome, was present in 16 (67%)
well nourished and in 12 (38%) mild malnourished hemodialysis patients.
SGA-B patients were with lower haematocrite, lower hemoglobin, higher
ALT, lower triglyceride, lower total fat percentage, but they did not differ
for albumin, BMI and waist values. In multivariate regression analyses waist
and AST were predictors, waist independent only, of insulin resistance index,
IR-HOMA in SGA-B group, and iron and AST, iron independent only in
SGA-A group.

Conclusion: The present study shows that only waist circumference may
be predictor of insulin sensitivity in mild malnourished long-term HD patients,
while only iron level was independent predictor of insulin resistance in well
nourished HD patients.

We-P13:326 DYSLIPIDEMIC PROFILE IN RELATION TO
ANTHROPOMETRIC INDEXES OF VISCERAL
OBESITY IN METABOLIC SYNDROME

S. Subeska Stratrova 1, B. Dejanova2 , V. Arsova3, P. Kandikijan2 . 1Clinic of
Endocrinology, Skopje, Makedonija; 2Institute of Physiology, Skopje,
Makedonija; 3Institute of Biochemistry, Skopje, Makedonija

Objective: was to determine the relationship of sagital diameter to hip cir-
cumference ratio (SHR) with anthropometric indexes of visceral obesity waist
circumference (WC) and WHR and their association with lipid levels.

Methods: Triglyceride (TG), cholesterol (C), HDL, LDL,LDL/HDL,
C/HDL, WC, WHR, SHR were determined in 240 healthy women divided into
3 groups according to body fat distribution by WHR values: 1st WHR<0,85;
2nd WHR (0,85-1,0) and 3rd gr. WHR>1,0.

Results: WHR and SHR correlated significantly positively with TG
(p<0,0001), LDL (p<0,047; p<0,038), LDL/HDL (p<0,003;p<0,0001),
C/HDL (p<0,0001), also with WC and between themselves (p<0,001),

and negatively with HDL (p<0,001). WC and SHR levels were signifi-
cantly higher in the 3rd gr. (123,16±14,26cm; 0,27±0,03), compared to
the 2nd (108,87±13,93cm; 0,23±0,03) and the 1st gr. (87,27±16,59cm;
0,19±0,02) (p<0,0001). TG in the 3rd gr (1,86±0,75ng/ml) were sig-
nificantly higher (p<0,0001) compared to the 1st (1,02±0,43ng/ml) and
2nd gr (1,74±0,93ng/ml). HDL in 3rd gr was (0,96±0,24ng/ml) signifi-
cantly lower compared to the 1st (1,22±0,28ng/ml) (p<0,001) and 2nd gr
(1,07±0,43ng/ml) (p<0,028). LDL, C/HDL, LDL/HDL and C levels were
also significantly higher in the 3rd group.

Conclusions: Visceral obesity is characterized with increased values of
WHR, WC and SHR, which are positively related to dyslipidemic profile.
Positive relation of SHR with atherogenic lipids, atherogenic indexes, WHR
and WC, and negative relation with HDL, confirmed it as an important
diagnostic parameter of visceral obesity in metabolic syndrome.
Funding: Clinic of Endocrinology, Skopje

We-P13:327 LEPTINE LEVELS AND INSULIN RESISTANCE
INDEX ARE MARKERS OF EARLY METABOLIC
DISTURBANCES AT PARTIENTS WITH ESSENTIAL
HYPERTENSION

N. Velykykh1, S. Koval2, I. Snegurskaya2, D. Myloslavsky2,
Y. Karachentsev1 , N. Kravchun1. 1Institute of Endocrine Pathology
Problems, Kharkov, Ukraine; 2Therapy Institute, Kharkov, Ukraine

The aim of the study was to assay the leptine (L) levels, insulin resistance
index (HOMA-IR) and lipid parameters at essential hypertension (EH) patients
with different expressiveness of metabolic syndrome (MS).

Materials and Methods: 61 EH patients and 25 healthy people were
enrolled. EH patients were MS classified according to the WHO criteria (EH
duration: 5.8+0.9 yrs for EH with MS and 9.1+1.2 yrs for EH patients; BMI:
32.5±0.7 for EH with MS and 23.6±0.8 for EH patients). HOMA-IR, total
cholesterol (TC), alpha-cholesterol (a-C), high density lipoproteins cholesterol
(HDLC), triglycerides (TG) and L levels were studied.

Results: EH patients had HOMA-IR increasing in comparison with health
(4.4+0.3 vs 2.7+0.5, p<0.05). HOMA-IR at EH patients with MS was in-
creased significantly (8.5+0.6) and its growth correlated with increasing of MS
expressiveness (full MS) 10.5+0.8, p<0.05. Positive correlation is obtained
between HOMA-IR and patient BMI, EH duration and stage (r=0.48; 0.29;
0.33) p<0.05. EH and MS combination in comparison with EH increased TG
(3.4±0.1 vs 1.9±0.1)mmol/l and TC (6.4±0.1 vs 5.5±0.2)mmol/l, p<0.001
and accompanied by decrease of a-C levels (0.86+0.1 vs 1.2+0.1) p<0.05.
L levels at EH patients were higher in comparison with health (9.6+1.2 vs
2.1+0.6)ng/ml, p<0.001. At EH with MS L levels were (22.8+1.9)ng/ml and
correlate with amount of MS components, systolic blood pressure, TG and
HDLC levels (r=0.61; 0.31; 0.28; - 0.37), p<0.05.

Conclusion: HOMA-IR, L and CHDL levels are characterize the MS
expressiveness and can be used as diagnostic markers of early metabolic
disturbances at EH patients.

We-P13:328 METABOLIC SYNDROME IS ASSOCIATED WITH
INFLAMMATION BUT NOT
PROTHROMBOGENESIS AND ENDOTHELIAL
DYSFUNCTION

K. Yusoff, H. Nawawi, R. Ibrahim. Universiti Teknologi Mara, Shah Alam,
Malaysia

Objective: To determine the preponderance of metabolic syndrome (MS) for
inflammation, prothrombogenesis and endothelial dysfunction among Malay
Asian subjects.

Methods: ATPIII definition was used to identify the MS subjects. MS
(99 subjects, aged 43.3+5.5 years) and normal controls (NC, 142 subjects,
aged 42.4+4.7 years) were recruited from the community in a health screen-
ing program. Anthropometric measurements and fasting venous bloods were
taken for lipid, glucose, hsCRP, homocysteine and soluble adhesion molecule
determination.

Results: MS subjects had twice the level of hsCRP when compared to NC
(median [95%CI] 3.1[0.5-9.5] mg/l vs 1.5[0.1-8.9]mg/l;p<0.0001). However
homocysteine (mean+SD: 10.9+3.2 vs 10.7+3.5 umol/l, p>0.05), s-ICAM-1
(median [95%CI]: 368 [147 - 1031] ng/l vs 358 [154 - 828] ng/l; p>0.05), and
s-VCAM (590 [97- 1136] vs 582 [259-1329] ng/l, p>0.05) were no different
between the groups.

Conclusion: Whilst inflammation is increased in MS, prothrombogenesis
and endothelial function seem unperturbed in our group of relatively young
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MS subjects. Whether anti-inflammatory agents may enhance lifestyle modi-
fication in ameliorating MS and hence reverses the risk for diabetes and CVD
needs exploration.

We-P13:329 SYMPATHETIC ACTIVATION AND RISK OF
ATHEROSCLEROSIS IN PATIENTS WITH
DIABETES MELLITUS TYPE 1

T. Zykova, A. Strelkova, K. Balandina, O. Batrakova. Northen State Medical
University, Arkhangelsk, Russia

Objective: To reveal correlation between high heart rate in rest in men with
DMT-1and components of metabolic syndrome.

Methods: We investigated 27 men age 27.6±2.1 with DM T-1duration
1-20 years (average 6.3±1.2years). Criteria of inclusion: lack of severe
complications-diabetic nephropathy and microalbuminuria (MAU); retinopa-
thy, except initial manifestations of nonproliferative stage. We estimated
weight, growth, circumference waist, circumference thigh, BMI, index waist-
thigh, blood pressure, heart rate after 15-minute rest; investigated lipid plasma
levels: cholesterol, HDL-C, HbA1c. MAU was determined in 2 night portions
when there was negative test on urine infection. Criteria of exclusion: clinical
manifestations of neuropathy and atherosclerosis.

Results: 12 men had values of heart rate more than 85 beats per minute.
Most of patients had decompensation of carbohydrate metabolism- high values
of HbA1c 9.1±0.13% before investigation. We haven’t revealed correlations
between demographic and anthropometric data and heart rate in rest. Heart
rate didn’t depend on duration and compensation DM. Positive relations were
between heart rate in rest and cholesterol (r=0.49, ?=0.04) and MAU(r=0.55,
?=0.02). Negative relation was between heart rate and HDL-C values (r=
-0.55, ?=0.02).

Conclusion: The presence of correlations between heart rate in rest in
men with DM T-1and clinical markers of high risk cardiovascular diseases
(cholesterol, HDL-C, MAU) is evidence of availability of sympathetic acti-
vation in this cohort and may be serves as earlier marker of atherosclerosis
manifestation.
Funding: We confirm the role of heart rate in rest in men with DM T-1as
characteristic concerned with proatherogenic changes of plasma lipid profile
and MAU reflecting development of nephropathy, cardiovascular risk.

We-P13:330 ASSOCIATION BETWEEN PLASMA
MYELOPEROXIDASE LEVELS AND METABOLIC
SYNDROME

H. Ghanbari, B. Hassunizadeh, H. Manyam, R. Dandamudi, D. Cunningham,
S. David, C. Machado. Providence Hospital and Medical Centers, Southfield,
USA

Objective: To investigate the association of plasma myeloperoxidase (MPO)
levels measured by Enzyme Immuno Assay (EIA) with the presence of
metabolic syndrome (MS).

Methods: Patients referred for elective cardiac catheterization were in-
cluded in the study. Patients with evidence of infection, malignant disease
or recent myocardial infarction were excluded. Five milliliters of heparinized
plasma from each patient was analyzed by EIA using human MPO antibody.
Plasma MPO levels were determined photometrically. MS was defined by the
National Cholesterol Education Program (NCEP) criteria.

Results: The study comprised of 183 patients. Mean age was 65 ± 13
years, 62% were males. MS was identified in 66% of patients (120/183).
Patients with MS had significantly higher mean MPO levels than patients
without MS (279.4 ± 21.1 pM vs 172.5 ± 22.8 pM, p=0.002). In patients
with MPO levels > 91.6 pM (137/183) the likelihood of having MS was
significantly higher than in the group of patients with MPO levels < 91.6
pM (OR, 5.17; 95% CI, 2.53-10.54, p=0.0005). A cut-off value of 91.6 pM
for MPO identified the presence of MS with sensitivity of 86% and positive
predictive value of 75%.

Conclusions: Patients with MS have significantly higher MPO levels than
patients without MS. A cut-off value of 91.6 pM for MPO may identify
majority of patients with MS with high sensitivity and positive predictive
value. The presence of increased MPO levels in patients with MS suggests a
role for MPO as a mediator for the inflammatory state associated with MS.
Funding: Provided by Providence hospital research department.

We-P13:331 COMPLEX ADAPTIVE RESPONSE IN THE
METABOLIC SYNDROME (MS): CLINICAL,
FUNCTIONAL AND GENETIC STUDY

V. Palmieri, P. Portincasa, I. Grattagliano, A. Genovese, G. Cardinale,
G. Palasciano. Clinica Medica Augusto Murri, University of Bari, Bari, Italy

The MS is a clinical disorder that involves multiple organs and systems in
reciprocal interactions (it therefore a typical example of a complex systemic
disorder).

A systemic approach to the analysis of MS is important in order to char-
acterize its pathological mechanisms and to establish an adequate therapeutic
approach. Objectives of this ongoing study are to characterize the complex
adaptive response in the MS; to establish the relationship between MS and
pathological associated conditions; to define the existence of mitochondrial
genoma alterations in subjects affected by different phenotypes of MS.

A cohort of almost 100 MS patients and their relatives with or without
MS has undergone to clinical evaluation (by neural networks methodology),
functional evaluation (glycidic and cardiovascular homeostasis by glucose
and blood pressure continuous monitoring, redox state: Vitamin E and C,
Vitamin C, Glutathione, Homocysteine, malondyaldeide), study of prevalence
of associated factors (gallstones and NASH), evaluation of mitochondrial
genoma (extraction of DNA from blood cells and analysis of variant by PCR
and restriction enzyme digestion).

Main preliminary results show that: 1) in pts with maternal inheritance for
MS, no 4291 variant of mtDNA, previously associated to MS, has been found
while one polymorphism not explicable dy data present in literature has been
found and is under further analysis by the screening of the entire mtDNA;
2) early alterations of glycidic homeostasis – impaired glucose tolerance, late
hypoglycaemic response to oral glucose load - are present in patients with MS
and no basal glycemic alterations; 3) the existence of alterations of antioxidant
systems (reduction of vitamins C and E) and of oxidation (malondyaldeide) in
patients with MS that have no cardiovascular complications.

We-P13:332 URIC ACID IS ASSOCIATED WITH CORONARY
ARTERY CALCIFCIATION AMONG
ASYMPTOMATIC MEN WITH METABOLIC
SYNDROME

R.D. Santos1, K. Nasir2, R. Orakzai2, S. Orakzai2, R. Meneghelo3 ,
J.A.M. Carvalho3 , R. Blumenthal4 . 1Heart Institute Incor University of Sao
Paulo, Sao Paulo, Brazil; 2University of Pittsburgh, Pittsburgh, USA;
3Preventive Medicine Center Albert Einstein Hospital, Sao Paulo, Brazil;
4Johns Hopkins Medical Institutions, Baltimore, USA

Background: There is suggestion that elevated uric acid (UA) is a risk
factor for cardiovascular disease. Whether UA is just an innocent bystander
in proximity to vascular events in patients who have an abnormal metabolic
profile or whether it has an independent mechanistic action is unclear. In this
study we aim to assess the association of increasing UA levels with coronary
artery calcification (CAC), a specific marker for coronary atherosclerosis in
asymptomatic men according with the metabolic syndrome (MS) status.

Methods and Results: We evaluated 371 subjects (48±7 yrs.) that were
submitted to a routine medical evaluation that included CAC quantification by
electron beam tomography. After adjusting for age, cholesterol, and smoking
status; the odds ratios (95%CI) of quartiles of UA for MS were 1.0, 1.13
(0.53-2.41), 2.0 (0.95-4.17), and 3.60 (1.78-7.28). After adjusting for age,
LDL-C, and smoking status, the odds ratio (95%CI) for subjects in the second,
third and fourth quartiles of UA level with 0.89 (0.47-1.67), 0.92 (0.47-1.81),
and 1.74 (0.90-1.81), respectively. UA in the highest quartile (high UA) was
significantly associated with increased CAC prevalence with an odds ratio of
1.85 (95% CI, 1.11-3.19, p=0.027) adjusted for the same covariates with lower
(normal UA) as reference. Multivariate analysis using the same covariates
demonstrated high UA to be associated with CAC in men with MS (OR:
3.02 95%CI; 1.08-8.48, p=0.035) but not in men without it (OR 1.32, 95%CI
0.68-2.59,p=0.4).

Conclusions: In asymptomatic men with the MS, UA was independenlty
associated with CAC.
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We-P13:333 ADJUSTMENT BY HEIGHT IMPROVES THE
CORRELATION OF WAIST CIRCUMFERENCE
WITH SUBCLINICAL ORGAN DAMAGE IN
HYPERTENSIVE MEN

G. Lupattelli, G. Schillaci, M.R. Mannarino, G. Pucci, J. Helou, G. Savarese,
M. Pirro, E. Mannarino. Internal Medicine, Angiology and Arteriosclerosis
Disease, University of Perugia, Perugia, Italy

Objective: definitions of abdominal adiposity and metabolic syndrome are
based on sex- and ethnicity-adjusted waist circumference (WC), but body
height might introduce a further source of bias when estimating abdominal fat
and its role as a predictor of subclinical organ damage.

Methods: 214 Caucasian untreated hypertensive men underwent measure-
ment of echocardiographic left ventricular mass (in g/height to the power of
2.7), urine albumin-to-creatinine ratio (ACR), and aortic pulse wave velocity
(PWV) by applanation tonometry.

Results: Despite the absence of a relation between height and body
mass index (r=0.06, p=0.36), height had a direct relation with WC (r=0.27,
p<0.0001). Thus, WC was adjusted by height on the basis of the regression
line: adjusted WC = observed WC - [0.405 * (height - 173)], where 173 is
the mean height of the sample in cm. WC had a direct association with left
ventricular mass index (r=0.31, p<0.0001). This relation became significantly
stronger when using height-adjusted WC values (r=0.38, p<0.0001; p=0.003
for the comparison between r values). ACR and aortic PWV had no significant
relation with unadjusted WC (r=0.10 and 0.11, respectively, both p=n.s.),
while the associations became significant when using height-adjusted WC
(r=0.18 and 0.19, both p<0.05; p=0.028 and p<0.0001 for the comparisons
between r values).

Conclusions: in Caucasian hypertensive men, height-adjusted WC has a
stronger impact on subclinical organ damage than crude WC. Height should
be taken into account when estimating WC as a measure of abdominal fat and
as a marker of preclinical cardiovascular disease.

We-P13:334 METABOLIC SYNDROME DIAGNOSTIC
CRITERIA. DIVERGING TO THE POINT? A MASSA
LOMBARDA PROGRAM COHORT PRELIMINARY
ANALYSIS

E. Pedro1, M. Manca2, S. Nascetti2 , M. Gaddoni2, G. Noera2,
A.M. Bargossi3, A. Gaddi2. 1Minister of Defense, Lisbon, Portugal; 2Health
Ricerca E Sviluppo, Bologna, Italy; 3S. Orsola Hospital, Bologna, Italy

Objectives: During last decades scientific and medical communities has fo-
cused growing attention on a peculiar cluster of risk factors named Metabolic
Syndrome. Many different guidelines have been developed, each one ad-
dressing some specific needs. Nevertheless it remains unclear what the
consequences could be of this divergence. The aim of our work has been
to evaluate differences between Metabolic Syndrome prevalence according
either to NCEP ATPIII versus PROCAM modified criteria, which are the most
feasible in general population studies nowadays.

Methods: We analysed data from 1442 subjects (627 males and 815
females; mean age 60 years, range 24-101) listed in the Massa Lombarda
Program between 2002 and 2003. We calculated prevalences of Metabolic
Syndrome according to each criterion and we compared the severity (as
number of determinants positive per subject) of the diagnosis between the two
criteria.

Results: Metabolic Syndrome in Massa Lombarda affects the 25%
(F=24%; M=27%) or the 19% (F=17%; M=21%) of the population according
to the ATPIII or to the PROCAM criteria respectively. The distribution ATPIII
vs PROCAM of severity showed a that 50% of the subjects obtained different
grading (+ or - 1) by the two methods. ATPIII scored the worst grading.

Conclusions: Our comparison between ATPIII and PROCAM showed an
overall good concordance. Nevertheless we recorded a remarkable difference
in severity assessment. We believe that these findings may be questioned for
an effective intervention plan and may spur to look for a common path.
Funding: Funded by Health Ricerca e Sviluppo S.r.l.

We-P13:335 ASSOCIATION BETWEEN HIGH-SENSITIVE
C-REACTIVE PROTEIN AND HIGH-MOLECULAR
WEIGHT ADIPONECTIN IN JAPANESE GENERAL
POPULATION

S. Nakano1, M. Tsusima2, Y. Nakano3, S. Kyotani4, T. Nakamori5,
C. Maruyama6, T. Maruyama7. 1Dep.Of Medicine, National Tochigi
Hospital, Utsunomiya, Japan; 2Dep.Of Medicine, International University of
Health and Welfare, Atami, Japan; 3Dep.Of Medicine, Showa University,
Shinagawa, Japan; 4Dep.Of Medicine, National Cardiovascular Center,
Osaka, Japan; 5Department of Food and Nutrition, Tokai Gakuen University,
Nagoya, Japan; 6Department of Food and Nutrition, Nihon Wemen’s
University, Bunkyou, Japan; 7Dep.Of Medicine, Saitama Social Insurance
Hospital, Saitama, Japan

Objectives: High-sensitive C-reactive protein (hs-CRP) is a well-known risk
factor for cardiovascular disease. Adiponectin levels are to be lower in
metabolic syndrome. In the study the relationships between serum hs-CRP
levels and high-molecular weight adiponectin (HMW) levels was investigated
in the Japanese general population.

Methods: The hs-CRP was determined in 272 free living healthy people
(mean 61.1 years of age) after the confirmation of the nepherometry method.
The serum adiponectin concentration and HMW were measured by ELISA.
As the endpoint of the study we measured the IMT of the common carotid
arteries.

Results: (1) In men, the plasma hs-CRP levels were positively corre-
lated with BMI, WBC, HDL-C, FFA (p<0.05). (2) In women, the plasma
hs-CRP levels were positively correlated with age, BMI, IRI, SBP, WBC,
FIB, HDL-C, TG, FPG (p<0.05). (3) The plasma hs-CRP levels were sig-
nificantly higher in the metabolic syndrome. (4) The plasma hs-CRP levels
were negatively correlated with the plasma HMW levels (r=0.146 p<0.05).
(5) Carotid atherosclerosis is defined as far wall max IMT>1.5mm by the
B-mode ultrasonic measurements, and the plasma hs-CRP and HMW levels
were not related with carotid atherosclerotic subjects.

Conclusion: Our present study suggests that the low hs-CRP level such
as 1.0-1.3mg/L and higher could make the increase of risk for atherosclerosis
progression and the good predictive factor for metabolic syndrome in general
population.

We-P13:336 HAEMOSTATIC AND FIBRINOLYTIC
ABNORMALITIES IN OBESE PATIENTS AND IN
PATIENTS WITH TYPE 2 DIABETES WITH
METABOLIC SYNDROME

G. Avellone, V. Di Garbo, R. Scaglione, P. Fernandez, R. De Simone,
G. Raneli, G. Licata. Department of Internal Medicine, University of
Palermo, Palermo, Italy

Objective: This study was conducted to identify mechanisms responsible for
haemostatic and fibrinolytic abnormalities in obese patients and in patients
with type 2 diabetes with Metabolic Syndrome (MS) during basal conditions
and in response to a physiological stress (venous occlusion test).

Methods: Five group of age-and sex-matched patients were studied: 1.
control subjects (n=20); 2. obese patients (n=20) without MS; 3. obese pa-
tients with MS (n=22); 4. diabetic patients (n=22) without MS; 5. diabetic
patients (n=24) with MS. We determined: glucose (Glucose Oxidase), total
colesterol (Cholesterol Oxidase), triglycerides (Glycerol Phosfate Oxidase),
HDL-Cholesterol (by selective precipitation with dextran-magnesium chlo-
ride), Apolipoproteins A1 e B (by nephelometric assay), Lp(a) (ELISA),
plasma insulin (by radioimmunoassay), Insulin resistance (using HOMA
method), C-reactive protein (hs-CRP), t-PA antigen pre and post VO (ELISA),
PAI activity pre and post VO (Behring Chromo Time System), Factor VII (by
chromogenic substrate assay) and fibrinogen.

Results: In addition to metabolic and inflammatory abnormalities obese
and diabetic patients with MS displayed significantly (p<0,005) higher levels
of fibrinogen, Factor VII, PAI pre and post VO and t-PA(Ag) pre VO and
significantly (p<0.005) lower levels of t-PA(Ag) post VO.

Conclusions: Our findings demonstrate in obese and diabetic patients
with metabolic syndrome an impairment of the haemostatic and fibrinolytic
mechanisms which may be a key role in the pathogenesis of atherosclerotic
vascular complications.
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We-P13:337 METABOLIC SYNDROME IN ACUTE CORONARY
SYNDROMES

I. Burazor1, M. Burazor1, S. Nagorni1, S. Ciric-Zdravkovic1 , Z. Burazor2,
N. Burazor1. 1Cardiology, Clinical Center, Nis, Serbia - Montenegro;
2Endocrinology, Clinical Center, Nis, Serbia - Montenegro

The feature of metabolic syndrome include: abdominal obesity, hypertension,
insulin resistance/type 2 diabetes, low HDL cholesterol, hypertriglyceridemia
and can be considered as a low grade inflammatory state. Since inflammation
maybe the cause of acute coronary syndromes (ACS), the main reasons for
admission in Coronary Care Units around the world, the question remains if
metabolic syndrome should be consider as a risk factor for ACS.

Aim: The aims of our study were to determine the presence of metabolic
syndrome and markers of inflammation in patients with ACS an admission to
Coronary Care Unit.

Patients and Methods: A total of 111 patients with ACS were enrolled in
study (60.3 years of age, 53% men) between December 2004 and May 2005.
We noted all traditional factors. CRP, fibrinogen and leucocytes count were
determined.

Results: Around 31% of patients had metabolic syndrome. The CRP was
significantly higher in patients with diabetes and with hypertension. There
was a correlation between CRP and levels of serum total cholesterol (p=0.03),
HDL (p=0.03) and abdominal obesity (p=0.05). Also leucocytes count and
fibrinogen were significantly higher in patients with metabolic syndrome.

Conclusion: Metabolic syndrome can be considered as a risk factor for
ACS. By screening the general population we will be determine the group
with metabolic syndrome and try to reduce the prevalence of ACS that arise in
older age. Also, CRP might be used as a marker of ongoing inflammation.

We-P13:338 SERUM URIC ACID LEVELS AND RISK FOR
CARDIOVASCULAR DISEASES IN PATIENTS WITH
AND WITHOUT THE METABOLIC SYNDROME

J. Hjortnaes1, A. Algra2,3, J. Olijhoek1, M. Huisman4, H. Jacobs4, Y. van der
Graaf2, F.L.J. Visseren1. 1Department of Internal Medicine, University
Medical Centre Utrecht, Utrecht, The Netherlands; 2Julius Centre for Health
Sciences and Primary Care, University Medical Centre Utrecht, Utrecht, The
Netherlands; 3Department of Neurology, Rudolph Magnus Institute for
Neuroscience, University Medical Centre Utrecht, Utrecht, The Netherlands;
4Department of Rheumatology, University Medical Centre Utrecht, Utrecht,
The Netherlands

Introduction: The role of serum uric acid in the metabolic syndrome and as-
sociated risk of cardiovascular disease is not fully understood. We investigated
the assocation between uric acid levels and the metabolic syndrome in patients
with manifest vascular diseases and whether serum uric acid levels conveyed
an increased risk for cardiovascular events.

Methods: A nested case-cohort study of 431 patients with manifest
vascular disease. Analyzing the relationship of serum uric acid with the
metabolic syndrome, age, sex, creatinine clearance, alcohol and diuretics were
considered as confounders.

Results: Serum uric acid levels in 214 patients with the metabolic syn-
drome were higher compared to 217 patients without (0.36±0.08 mmol/l vs.
0.32±0.09 mmol/l). Serum uric acid concentrations increased with the number
of metabolic syndrome components (0.30 mmol/l to 0.38 mmol/l) adjusted
for age, sex, creatinine clearance, alcohol and diuretics. Increased serum uric
acid concentration showed to be independently associated with the occurrence
of cardiovascular events in patients without the metabolic syndrome (age and
sex adjusted HR 1.9, 95% CI 0.9-3.9), contrary to patients with the metabolic
syndrome (adjusted HR 1.3, 95% CI 0.6-2.7).

Conclusion: Elevated serum uric acid levels are strongly associated with
the metabolic syndrome, yet are not linked to an increased risk for cardiovas-
cular disease in patients with the metabolic syndrome. However, in patients
without the metabolic syndrome elevated serum uric acid levels are associated
with increased risk for cardiovascular disease.

We-P13:339 THE CORTISOL AWAKENING RESPONSE AND
THE METABOLIC SYNDROME - A GENDER
SPECIFIC ASSOCIATION?

I. Bengtsson1, L. Lissner1, T. Ljung2, A. Rosengren1, D. Thelle1,
P. Währborg1. 1Sahlgrenska Academy At Göteborg University, Göteborg,
Sweden; 2Institute of Stress Medicine, Göteborg, Sweden

Objectives: To investigate the relationship between cortisol awakening re-

sponse (CAR) and the metabolic syndrome (MS) in middle-aged adults and
to relate CAR to waist-hip ratio (WHR), an indicator of centralized fat
distribution. Cortisol levels, in particular rises in the morning are believed to
be associated with metabolic changes mediated through the HPA-axis.

Methods: Subjects were 91 women and 85 men (mean age 56.9±7.0)
taking part in a larger population-based health survey in Western Sweden
(InterGene). All agreed to perform salivary cortisol sampling upon awakening
and 15 minutes later. MS was defined according to NCEP criteria, and elevated
WHR according to WHO. CAR was calculated as 100((cortisol at 15 minutes
- baseline cortisol)/baseline cortisol).

Results: The mean morning increase in CAR was 45.0±55.4% for women
and 36.4±50% for men. 15.4% of women and 17.9% of men fulfilled at
least 3 NCEP criteria for metabolic syndrome. Among women with metabolic
syndrome CAR increased by 91.4%, in contrast to 36.5% among those without
MS (p<0.001). The corresponding increases for men with and without MS
were 38.5% and 36.0% respectively. Multivariate analysis indicated statisti-
cally significant main effects of sex and MS on CAR, together with a sex*MS
interaction (F(1,171)=6.27; p=0.01). Among men, the only factor significantly
associated with an increase in CAR was WHR (in men with WHR >1 CAR
increased by 59.2% and in WHR ≤1 CAR increased by 31.0%, p=0.04).

Conclusions: Cortisol awakening response is significantly increased in
women with the metabolic syndrome but not in men. CAR is increased in men
with WHR>1.

We-P13:340 INCREASED GLOBAL INFLAMMATION SCORE
AMONG MEN WITH THE METABOLIC
SYNDROME IDENTIFIED WITH NCEP-ATP III
CRITERIA OR HYPERTRIGLYCERIDEMIC WAIST

A. Cartier1,2, M. Côté1,2 , J. Bergeron3, N. Alméras1,5, A. Tremblay4,
P. Mauriège4, I. Lemieux1, J.P. Després1,4 . 1Laval Hospital Research Center,
Québec, Canada; 2Department of Anatomy and Physiology, Laval University,
Québec, Canada; 3Lipid Research Center, CHUL Research Center, Québec,
Canada; 4Division of Kinesiology, Department of Social and Preventive
Medicine, Laval University, Québec, Canada; 5Department of Fodd Sciences
and Nutrition, Laval University, Québec, Canada

It is now recognised that an inflammatory state is a component of the metabolic
syndrome. We have developed an inflammation score which takes into account
the variation of C-reactive protein (CRP), interleukin-6 (IL-6), tumor necrosis
factor-alpha (TNF-a) and adiponectin. The score represents the sum of quartile
values (0 to 3) for each variable generating a global score ranging from
0 (being in the lowest quartile for CRP, IL-6 and TNF-a and the highest
for adiponectin) to 12 (top quartile for CRP, IL-6 and TNF-a and lowest
quartile for adiponectin). The present study compared levels of inflammatory
markers individually or as a global score among individuals with or without
the metabolic syndrome identified either by the NCEP-ATPIII criteria or by
the hypertriglyceridemic waist (hyperTG waist) phenotype (waist>90 cm and
triglycerides>2.0 mmol/L). Fasting plasma CRP was measured by nephelom-
etry and IL-6, TNF-a and adiponectin levels were determined by ELISA in a
sample of 185 untreated asymptomatic men. Men were divided into quartiles
of inflammation score and those in the highest quartile were characterised by
a greater waist girth (103.3±9.1 cm, p<0.05) and by the most deteriorated
metabolic profile. The percentage of men meeting either NCEP-ATPIII or
hyperTG waist also increased across quartiles of inflammation score. Men
with the metabolic syndrome (NCEP-ATPIII or hyperTG waist criteria) had
higher CRP, IL-6, TNF-a and lower adiponectin levels than men without the
syndrome. These results suggest that a simple screening tool such as hyperTG
waist is able to detect the presence of an inflammatory profile.

We-P13:341 REDUCED ANTIOXIDATIVE DEFENSE IN
CHILDREN AND ADOLESCENTS WITH
METABOLIC SYNDROME

V. Dimitrijevic-Sreckovic, E. Colak, P. Djordjevic, D. Gostiljac,
T. Novakovic, B. Sreckovic, S. Popovic, R. Obrenovic, F. Canovic, T. Nisic.
Clinical Center of Serbia, Beograd, Serbia - Montenegro

Objective: To determine the frequency of metabolic syndrome (MS), examine
the extent of disorders and analyze insulin sensitivity, secretion, antioxidative
and lipid status.

Methods: The study included 24 obese individuals (age 10-20 years,
BMI or waist circumference over 90 percentile). Oral glucose tolerance test
(OGTT) was used to evaluate the extent of disorder. Insulin sensitivity was
determined by HOMA IR, insulin secretion by HOMA b, lipid status by
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spectrophotometry. Erythrocyte dismutase (SOD) and erythrocyte glutation
peroxide (GPX) were markers of antioxidative defense.

Results: MS was found in one third of patients ((BMI 33.9±0.74 kg/m2;
waist circumference 98±0.55 cm; blood pressure 123.7±4.8/78.7±13.1
mmHg; insulinemia mean value 57.7±20.3 mlU/l; HOMA IR elevated in all
patients (6.5±3.2); HOMA b showing insulin secretion disorder (246±55.6);
increased triglycerides (1.77±0.05 mmol/l); decreased HDL (0.72±0.12
mmol/l)). These patients had a reduced antioxidative defense (SOD 1083.7 +
0.40 U/gr/Hgb; GPX 30 + 0.82 U/gr/Hgb). The other two thirds showed 1-2
MS criteria (mostly waist circumference, decreased HDL), increased insulin
resistance, increased insulin mean value and reduced antioxidative defense
(SOD 932 + 0.81 U/gr/Hgb; GPX 30.3 + 0.8 U/gr/Hgb).

Conclusions: MS in children and adolescents is associated with increased
insulin resistance, hyperlipoproteinemia and reduced antioxidative defense,
all resulting in accelerated atherosclerosis.
Funding: Institute of Endocrinology, Diabetes and Metabolic Diseases, Bel-
grade.

We-P13:342 PSYCHOSOCIAL FACTORS AND HEALTH
RELATED QUALITY OF LIFE AMONG
MIDDLE-AGED INDIVIDUALS WITH AND
WITHOUT THE METABOLIC SYNDROME

G. Hollman1, M. Kristenson2. 1Dep. of Medicine and Care, Faculty of
Health and Sciences, 2Dep. of Health and Society, Faculty of Health and
Sciences, Linköping University, Linköping, Sweden

Objectives: Metabolic syndrome (MS) is a combination of physiological
risk factors, which is related to increased risk of cardiovascular disease.
Psychosocial factors and stress have been suggested as important backgroud
factors. Little empirical data on the consequences of MS for individual health
related quality of life (HRQoL) exist. The aim of this study was to investigate
psychosocial factors and HRQoL in relation to MS.

Methods: A random sample of normal Swedish middle-aged population,
502 men and 505 women, 45-69 years, from whom fasting blood glucose,
serum lipids, blood pressure, length, weight and waist circumference were
measured. A questionnaire including measures of psychosocial factors and
HRQoL (SF-36) was filled out. Individuals with MS were identified through
using the National Cholesterol Education Programme (NCEP) definition of
MS. Age standardized analyses was performed.

Results: Women with MS reported higher levels of hopelessness (p=0.035)
compared to women without MS. No other difference were found according
to psychosocial factors. Men with MS had lower scale scores on physical
function, general health, vitality and emotional role function (all p<0.05)
compared to men without MS. Women with MS, had lower scale scores
on physical function, physical role function, bodily pain, general health and
social function (all p<0.01), with no differences for mental health.

Conclusions: HRQoL was lower among both men and women with MS
compared to those without MS. The common belief that MS is related to
psychosocial strain is not supported by these findings.
Funding: University grant.

We-P13:343 OBSTRUCTIVE SLEEP APNEA: RELATIONSHIP
WITH METABOLIC SYNDROME AND LOW GRADE
INFLAMMATION

A.M. Maresca1, E. Laurita1, C. Marchesi1, E. Nicolini1 , F. Solbiati1 ,
M. Gianni1, D. Tomassetti2, M. Marogna2, F. Colombo2, A.M. Grandi1.
1Univ. of Insubria, Varese, Italy; 2Cuasso Al Monte Hospital, Varese, Italy

Objective: A high prevalence of metabolic syndrome (MetS) has been de-
scribed in patients with obstructive sleep apnea (OSA). Both MetS and OSA
are associated with increased incidence of cardiovascular diseases, possibly
through low grade inflammation.The study was aimed to test the relationship
of low grade inflammation with OSA and MetS.

Methods: We evaluated 51 patients (pts) admitted to a respiratory out-
patients clinic for suspected OSA. Each patient underwent: nightime cardio-
respiratory examination, daily hypersomnolence evaluation, 24-h ambulatory
blood pressure monitoring and measurement of high sensitivity C- reactive
protein (hs-CRP). MetS was diagnosed following ATPIII criteria (2005).We
exclude from the analysis 8 pts with mild OSA (apnea-hypopnea index, AHI,
5-20 events/h)

Results: Moderate to severe OSA (AHI >20 events/h) was diagnosed in
20 patients (OSA+); 23 subjects were without OSA (OSA-). AHI, oxygen
saturation and Epworth scale score were higher (p<0.001) in OSA+. Age,

gender, BMI, waist circumference, glycemia, 24h blood pressure and heart rate
were similar among the 2 groups. The prevalence of MetS was not different
between the 2 groups (OSA+ 60% vs OSA- 62.5%, ns). Subdividing the pts
on the basis of OSA, hsCRP was not different between OSA+ and OSA- (2.67
vs 2.66 mg/L, ns), whereas subdividing the pts on the basis of MetS, hsCRP
was higher in MetS + (3.77 vs 2.48 mg/L, p<0.05).

Conclusions: When patients with and without OSA have similar BMI, the
prevalence of MetS is not higher in OSA; low grade inflammation appears to
be linked to the presence of MetS rather than to OSA.

We-P13:344 C-REACTIVE PROTEIN, THEIR RELATIONSHIPS
WITH METABOLIC SYNDROME AND INSULIN
RESISTANCE IN MEXICAN ADOLESCENTS

G. Cardoso-Saldaña, J. Juarez-Rojas, J. Zamora-Gonzalez,
M. Raygoza-Perez, R. Martinez-Alvarado, R. Posadas-Romero,
C. Posadas-Romero. Instituto Nacional de Cardiologia, Ignacio Chavez,
Mexico City, Mexico

Objective: To investigate the relationships of plasma C-reactive protein (CRP)
levels with metabolic syndrome (MS) components and with insulin resistance
(IR), in Mexican adolescents.

Methods: Three hundred and twenty five adolescents residents in Mexico
City, 182 girls and 143 boys; age 12-16 years, without infection 2 weeks
before blood sampling, were recruited. Standardized clinical measurements
and fasting plasma lipids, glucose, insulin and CRP levels were determined.
CRP values higher than 75th percentile was considered elevated. For metabolic
syndrome, the NCEP-ATP III definition was used.

Results: Overall MS prevalence was 13%. The most frequently MS com-
ponents were; low HDL-c (50%), high triglycerides (35%) and high waist
circumference (28%). CRP median and 75th percentile values for all children
were 0.42 and 0.97 mg/dL, respectively and were similar for boys and girls.
The highest values of CRP were found in children who had MS, p<0.007.
Plasma CRP was positively correlated with waist circumference, triglycerides
and negatively with HDL-c, p<0.0, and positively with insulin, p<0.001. In
multivariate regression analysis, waist circumference and HOMA were inde-
pendently associated with high CRP levels after adjust by age, sex, physical
activity, and smoking.

Conclusions: Adiposity has an independent affect on high CRP levels but
IR explained a much larger part of high plasma CRP in adolescents. Data
support the hypothesis that adipose tissue and IR might induce an inflamma-
tory state that would be identified since adolescence. Effects of chronic low
systemic inflammation in atherogenesis, remain to be examined.

We-P13:345 OBESE WOMEN AND WAIST CIRCUMFERENCE

D. Stojsic1, M. Novkovic2 , J. Stojsic1, M. Vejnovic1. 1Dept of
Endocrinology,General Hospital, Sombor, Serbia - Montenegro; 2Dept.Of
Endocrinology,General Hospital, Vrbas, Serbia - Montenegro

Background: Obesity, particularly abdominal obesity, is associated with an
increased risk of insulin resistance, type 2 diabetes mellitus (T2DM) and
dyslipidemia. Abdominal fatness can be evaluated clinically by measuring
the waist circumference (WCF), a relevant anthropometric tool to identify a
high-risk obesity phenotype commonly associated with the features of the
metabolic syndrome (MetS).

Aim: To evaluate correlation between WCF and lipid parameters in obese
women.

Methods: We analyzed lipid parameters: cholesterol, HDL-cholesterol,
LDL-cholesterol and triglycerides in group of obese women (N-64) inhabi-
tants of plain region Vojvodina, northern Serbian province. Group was divided
by anthropometrical parameter WCF into group A (WCF<88; N-29; aged-
37.31±9.04; BMI-24.37±2.51; WCF-74.79±7.28) and group B (WCF>88;
N-35; aged-40.54±7.66; BMI-36.18±5.82; WCF-101.74±8.76).

Results: Group A and B differ significantly in respect to different WCF:
HDL-cholesterol (group A-1.33±0.31 vs group B-1.18±0.25;p<0.05) and
triglycerides (group A-1.27±0.68 vs group B-1.91±0.82; p<0.01). We didn’t
find stastistically significant differences for cholesterol (group A-5.48±1.17
vs group B-5.91±1.28; p>0.05) and for LDL cholesterol (group A-3.62±0.94
vs group B-3.88±1.21; p>0.5). In these two group we found statistically
significant correlation between WCF and triglycerides (r = 0.436, p<0.001)
and cholesterol (r = 0.264; p<0.03).

Conclusion: Our results confirm significance of WCF as a good marker of
abdominal obesity and tool for identifying individuals with high likelihood of
having MetS.
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We-P13:346 METABOLIC SYNDROME, HYPERTENSION AND
CAROTID ATHEROSCLEROSIS

C. Irace1, C. Cortese2, C. Carallo1, A. Gnasso1. 1Department of Clinical
and Experimental Medicine, Magna Graecia University, Catanzaro, Italy;
2Department of Internal Medicine, University of Tor Vergata, Rome,
Italy

Objective: Elevated blood pressure is among the factors that contribute to the
Metabolic Syndrome (MetS). It is not known whether subjects with MetS and
elevated blood pressure are at the same cardiovascular risk of subjects with
MetS but without elevated blood pressure. We have evaluated the prevalence
of carotid atherosclerosis in subjects with MetS with or without elevated blood
pressure.

Methods: A large population was examined (842 women and 1011 men).
Blood pressure, lipids, glucose and waist were measured by routine methods.
Carotid atherosclerosis was evaluated by echo-Doppler examination.

Results: The prevalence of MetS was 24.4% in women and 28.7% in men.
The prevalence of carotid atherosclerosis was 35.1% in women and 37.3%
in men (p=NS), and increased with increasing number of MetS components.
When comparing subjects with an equal number of MetS components, the
prevalence of carotid atherosclerosis was significantly higher in subjects
with elevated blood pressure than in those without. No difference in carotid
atherosclerosis prevalence was found in subjects bearing or not components
of the syndrome other than elevated blood pressure.

Conclusions: The present findings demonstrate that subjects with MetS
and elevated blood pressure have increased carotid atherosclerosis compared
with subjects with MetS but without elevated blood pressure. The diagnosis of
MetS per se might not adequately identify subjects at elevated cardiovascular
risk.

We-P13:347 LOWER WAIST CIRCUMFERENCE THRESHOLD
FOR METABOLIC SYNDROME IN A MALAY ASIAN
POPULATION

H. Nawawi, T. Ismail, N.M. Mansor, M.M. Mahyuddin, R. Razali, S. Muid,
A.R. Azlina, K. Yusoff. Coronary Risk Prevention Investigators, Faculty of
Medicine, Universiti Teknologi Mara, Shah Alam, Malaysia

Objective: To determine the threshold of waist circumference (WC) for
metabolic syndrome (MS) in a Malay Asian population.

Methods: A cross-sectional community-based study was conducted on
1297 subjects (780 females, 517 males, age range: 30-65years). MS was
defined according to the Adult Treatment Panel III National Cholesterol
Education Program (NCEP-ATPIII) criteria. The diagnostic sensitivities and
specificities for MS according to the NCEP ATPIII were determined at various
WC for males and females. Receiver operator curves (ROC) were plotted,
each for males and females using the various WC cut-offs. The percentage of
MS subjects with 3, 4 or 5 MS criteria were determined.

Results: Based on the ROC, the WC cut-off in males was 90cm, with
61.4% sensitivity and 66.4% specificity. In females, the WC cut-off was 80cm,
with 84% sensitivity and 67.4% specificity. The percentage of MS subjects
with 3, 4 or 5 criteria were 70.7% (198/280), 23.2% (65/280) and 6.1%
(17/280) respectively.

Conclusion: The WC threshold for MS in the Asian is much lower than
that of the Caucasian population. The NCEP ATPIII WC criterion for MS is
unsuitable and need to be revised for identifying individuals with MS in the
Asian population.
Funding: IRPA 06-02-05-7009 (Top down research grant from the Malaysian
Ministry of Science, Technology and Innovation)

We-P13:348 OBESITY AND METABOLIC SYNDROME IN
CHILDREN AND ADOLESCENTS

I. Schusterova1, J. Saligova1 , L. Potocnakova1 , M. Andrejkova1 ,
I. Marinova1, I. Riecansky2. 1Children University Hospital, Kosice, Slovak
Republic; 2Slovak Medical University, Bratislava, Slovak Republic

Background: Childhood obesity is a major risk factor, especially for the
metabolic syndrome and further cardiovascular diseases.

Aim: Aim of our study was to identify some of the insulin resistance
associated cardiovascular risk factors in children and adolescents.

Methods: Study group consisted of 89 children aged 6-18 years with
dyslipidemia. Lipids and fasting insulin level were measured. Children were
screened for obesity and overweight according BMI percentiles. By echo-
cardiography left ventricle mass (LVM) and LV geometry and intima-media

thickness (IMT) of the carotid arteries were established. All children had an
ambulatory blood pressure monitoring (ABPM).

Results: Obesity was found in 20% children, same result was in over-
weight. Children with combined DLP had significantly higher BMI percentile
- 73,59 and the highest number of obese (18,51%) and overweight (33,3%).
Left ventricle concentric remodeling was associated with significantly higher
total cholesterol and concentric hypertrophy with triglyceride levels. Obesity
and overweight were associated with significantly higher all values of blood
pressure obtained from ABPM, higher IMT (0,52 and 0,50 mm) compared
with children with normal body weight (0,43 mm) and higher LVM (108,3 g;
135,2 g; 136,9 g in non obese, overweight and obese children respectively)
and with significantly higher fasting insulin level.

Conclusion: Obesity and overweight in children and adolescents are asso-
ciated with multiple insulin resistance cardiovascular risk factors and that is
why it is important to screen for incipient metabolic syndrome in childhood.

We-P13:349 THE PREVALENCE OF METABOLIC SYNDROME
IN THE KOREAN PATIENTS WITH CORONARY
ARTERY DISEASE

J.H. Choi1, J. Sung1, M.K. Kang1, W.J. Lee2, Y.H. Choi3, M.K. Lee4,
J.E. Park1. 1Division of Cardiology, Cardiac and Vascular Center, Samsung
Medical Center, Seoul, South Korea; 2Department of Radiology Center for
Imaging Science, Samsung Medical Center, Seoul, South Korea; 3Center for
Health Promotion, Samsung Medical Center, Seoul, South Korea; 4Division
of Endocrinology, Samsung Medical Center, Seoul, South Korea

Objectives: The aims of this study are to compare the prevalence of the
metabolic syndrome and its components of diagnostic criteria between CAD
group and healthy control group and to answer how much the metabolic
syndrome contributes to the development of coronary artery disease.

Methods: The CAD group was 327 patients with coronary artery disease
who were confirmed by coronary angiography in Samsung Medical Center
and the healthy control group was the healthy population of 7497 persons who
had health check up at the Health Promotion Center of the Samsung Medical
Center and did not have cardiovascular disease history and had negative
treadmill test results. The metabolic syndrome was defined according to the
NCEP ATP III criteria. After the correction of age and sex, the prevalence
of metabolic syndrome and components of diagnostic criteria were compared
between CAD group and control group (n=654).

Results: The prevalence of metabolic syndrome was 50.8%(166/327) in
CAD group and 15.7%(1177/7497) in control group. As for the compo-
nents of metabolic syndrome, the order of the positive ratio was hyper-
tension(66.4%), HDL(57.2%), DM(51.1%), waist circumference(39.1%) and
TG(35.8%) in CAD group, but TG(37.1%), hypertension(29.6%), waist cir-
cumference(27.7%), HDL(18.7%), and DM(15.1%) in control group. After
the correction of age and sex, the prevalence of metabolic syndrome was
75.1% in CAD group and 24.9% in control group. Among the components
of metabolic syndrome, HDL was the most significant discriminating factor
(odds ratio 7.16, confidence interval 4.69-10.9).

Conclusions: The metabolic syndrome was strongly associated with coro-
nary artery disease and risk factors of coronary artery disease in Korea. Early
detection and intervention of metabolic syndrome may help preventing the
development of CAD.

We-P13:350 PREVALANCE OF METABOLIC SYNDROME IN A
MEDITERRANEAN COHORT OF ANKYLOSING
SPONDYLITIS PATIENTS

J.A. Papadakis 1, E.K. Spanakis2, G.E. Vrentzos1, G. Katsikas2,
P.I. Sidiropoulos2 , E.S. Ganotakis1 , D.T. Boumpas1,2 . 1Dept of Internal
Medicine, University Hospital of Heraklion, Heraklion, Greece; 2Dept of
Rheumatology, Clinical Immunology and Allergy, University Hospital of
Heraklion, Heraklion, Greece

Background: The metabolic syndrome (MetS) is recognized as a cluster
of cardiovascular risk factors. Increased levels of tumar necrosis factor alfa
(TNFa) have been positively correlated with impaired insulin action. TNFa is
also considered as one of the key cytokines in Ankylosing Spondylitis (AS)
pathology.

Objective: To study the prevalence of MetS, defined by the Adult Treat-
ment Panel (ATP) III criteria, in a Mediterranean cohort of AS patients.

Methods: We retrospectively studied 54 AS patients (47 men), of median
age 40 (range 19-69) years, and 70 individuals (60 men) without AS or other
chronic inflamatory disease, of median age 40.8 (21-70) years, as controls.
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Bath ankylosing spondylitis index (BASFI) and Bath ankylosing spondylitis
disease activity index (BASDAI) were applied to asses AS disease activity.
Fasting blood samples were obtained in order to measure high sensitivity C-
reactive protein (hsCRP) and erythrocyte sedimentation rate (ESR), glucose,
and a complete lipid profile.

Results: Twenty out of 54 patients (37%) met the criteria for MetS, while
only 13 out of 70 controls (18.6%) (p<0.05).

AS patients with MetS had significantly higher BASDAI than those without
MetS (4.99±1.57 vs 3.94±1.85, p<0.05). BASFI, ESR and serum hsCRP
levels did not differ significantly between AS patients with or without MetS.

The number of MetS components in AS patients had a positive correlation
with BASDAI (p<0.01) and BASFI (p<0.05), but not with ESR and serum
hsCRP levels.

Conclusion: The prevalence of MetS is increased in AS patients. The
presence of MetS correlated with some of the indexes of disease activity.

We-P13:351 METABOLIC SYNDROME RISK FACTORS
CORRELATION NETWORKS IN MASSA
LOMBARDA POPULATION. RELEVANT
STRUCTURAL DIFFERENCES BETWEEN
HEALTHY AND AFFECTED GROUPS

E. Pedro1, M. Manca2, A.F.G. Cicero2, C. Altini2 , G. Noera2, R. Fellin3,
A. Gaddi2. 1Minister of Defense, Lisbon, Portugal; 2Health Ricerca E
Sviluppo, Bologna, Italy; 3University of Ferrara, Ferrara, Italy

Objectives: Several network modeling approaches have been used to inves-
tigate biological responses to stress. The aim of our study was to question
the feasibility of such approaches for the study of Metabolic Syndrome, thus
treated as a peculiar stress.

Methods: We analysed data from 1442 subjects (627 males and 815
females; age: mean 60 years, range 24-101) listed in the Massa Lombarda
Program between 2002 and 2003. We diagnosed Metabolic Syndrome accord-
ing to the NCEP-ATPIII criteria and according to the PROCAM-modified
criteria. We considered healthy subjects those who were negative for every
single determinant. Based on Pearson correlation R values we built network of
Metabolic Syndrome determinant and we studied their structural properties,
with special attention to Gamma index (a comparison between the actual
number of links and the maximum theoretical one): A/(N(N-1)/2) (A=actual
number of links; N=number of nodes)

Results: We calculated a Gamma index of 0.67 for healthy subjects
against the 0.4 and 0.3 for Metabolic Syndrome affected subjects according to
PROCAM and ATPIII criteria respectively.

Conclusions: A significant difference in network structures has been out-
lined between healthy subjects and Metabolic Syndrome carriers. Networks
rarefied in metabolic syndrome patients, as expected according to what we
supposed at the beginning of our work. If our data will be confirmed also from
dynamically built individual networks this could be a challenging new way to
define the syndrome and to investigate its pathogenesis.
Funding: Funded by Health Ricerca e Sviluppo S.r.l.

We-P13:352 PREDICTIVE VALUE OF NEW METABOLIC
SYNDROME DEFINITION

J. Bellwon, K. Chlebus, R. Dworakowski, W. Sobiczewski, D. Ciecwierz,
J. Siebert, A. Rynkiewicz. Medical University of Gdansk, Gdansk, Poland

Objective: The metabolic syndrome (ms) definition contains risk factors
not included in commonly used CV risk equations. MS can give additional
information in estimation of CV risk. The aim of our study was to compare the
predictive value for diagnosis of diabetes mellitus (DM), arterial hypertension
(HA) and myocardial infarction incidence (MI) of two ms definitions ATP III
and IDF.

Methods: We have examined 511 subjects, mean age 44,7±8,2 years, 403
men and 108 women, who did not have any symptoms of cardiovascular
diseases. Anamnesis, physical examination, ECG, blood pressure, lipids and
fasting glucose measurements were performed at baseline and repeated after 7
years of follow up. The metabolic syndrome was diagnosed according to ATP
III and IDF criteria.

Results: At baseline 111 (21,7%) subjects fulfilled ATP criteria of ms and
152 (29,7%) subjects fulfilled IDF criteria of ms, p<0,005. After 7 years of
follow up 141 (27,6%) subjects fulfilled ATP criteria of ms and 213 (41,7%)
subjects fulfilled IDF criteria of ms, p<0,001. After 7 years of follow up 135
subjects were diagnosed with HA, 37 with DM and 28 suffered MI. Positive
predictive value of ATP and IDF ms criteria were respectively for HA 50% and

46%, for DM 22% and 18%, for MI 8% and 7%, all ns. Negative predictive
value of ATP and IDF ms criteria were respectively for HA 79% and 80%, for
DM 96% and 97%, for MI 95% and 95%, all ns(ATP vs IDF).

Conclusion: The prevalence of metabolic syndrome is bigger using IDF ms
criteria than ATP criteria, but the predictive value for hypertension, diabetes
and infarction are the same for both definitions.

We-P13:353 RELATIONSHIP OF DEFINITIONS OF THE
METABOLIC SYNDROME TO CORONARY
ARTERY DISEASE BURDEN IN PAKISTANIS

A. Wierzbicki 1, S. Nishtar2, P. Lumb1, M. Crook1, J.A.S. Gill1. 1St Thomas
Hospital, London, United Kingdom; 2Heartfile, Chak Shazad, Islamabad,
Pakistan

Background: To compare the utility of different definitions of the metabolic
syndrome (M-IRS) in the prediction of coronary atheroma in Indian-asian
patients.

Methods: A prospective case-control study of 200 patients with angio-
graphic coronary artery disease (CAD) and 200 patients with chest pain but
no angiographic disease from a tertiary referral cardiology unit in Pakistan.

Results: Using National Cholesterol Education Program (NCEP) criteria
M-IRS was present in 37% of CAD (+) vs. 27% CAD(-) by caucasian
criteria or 47% vs. 42% by asian criteria. After adjustment for other risk
factors NCEP M-IRS was not a significant predictor for CAD. Age (p=0.03),
smoking (P<0.001), sialic acid (p=0.01) and creatinine (p=0.008) accounted
for the excess risk. Similarly age (p=0.005), creatinine (p<0.001), smok-
ing (p=0.02), diabetes (p=0.008) and sialic acid (p=0.08) were predictors
of greater angiographic disease.Analysis of the population by International
Diabetes Federation (IDF) criteria showed that 38% CAD (+) patients had
M-IRS compared with 30% CAD(-) (RR=1.25; p=0.10) by caucasian criteria
and 68% CAD(+) vs. 37% CAD(-) by asian criteria (RR=1.86; p<0.001).
Regression analysis showed that in contrast to NCEP IDF-defined M-IRS was
associated with atheroma burden (P<0.001) independent of other risk factors
including lipoprotein (a), sialic acid and creatinine.

Conclusion: The IDF criteria are superior to the NCEP M-IRS criteria in
the identification of Indian-asians with significant coronary arterial disease.

We-P13:354 METABOLIC SYNDROME, DIABETES AND
CARDIOVASCULAR DISEASE IN AN ELDERLY
CAUCASIAN COHORT. THE ITALIAN
LONGITUDINAL STUDY ON AGING

S. Maggi, M. Noale, G. Crepaldi. CNR Aging Branch, University of Padua,
Padua, Italy

Objectives: To estimate the prevalence rate of the Metabolic syndrome (MetS)
in older individuals and its association with diabetes and CVD

Methods: We assessed the prevalence of the MetS in the participants to
the Italian Longitudinal Study on Aging (ILSA), a population-based study on
a sample of 5,632 individuals aged 65 to 84 at baseline (1992). We measured
the association of the MetS with stroke, coronary heart disease and diabetes at
baseline and with CVD mortality at 4 year follow up.

Results: The prevalence of the MetS was 31.3% in men and 59.4% in
women. At baseline, in both men and women there was a significant associa-
tion with stroke (OR=1.67, CI= 1.02-2.75 in men and OR=1.72, CI= 1.01-2.93
in women) and diabetes (OR=4.58, CI= 3.12-6.74 in men and OR=5.15, CI=
3.23-8.20 in women). A significant association with CHD was found in men
only (OR=1.40, CI= 1.02-1.97). During the approximately 4 year follow up,
non diabetic men with the MetS had a risk of CVD mortality 12% higher
compared to those without the MetS, while no significant differences were
found in women.

Conclusions: MetS is very common in the aged Italians and it is associated
to stroke and diabetes in both sexes, and with CHD in men. In men, it increases
significantly the risk of CVD mortality.

Reference Noale M, Maggi S, Marzari C, Limongi F, Gallina P, Bianchi D,
Crepaldi G for the ILSA Working Group. Components of the metabolic syn-
drome and incidence of diabetes in elderly Italians: The Italian Longitudinal
Study on Aging. Atherosclerosis. 2005 Oct 19
Funding: Supported by a research grants from the CNR Targeted Project on
Aging from 1991 through 1995.
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We-P13:355 HERITABILITIES OF THE METABOLIC
SYNDROME AND ITS COMPONENT TRAITS IN A
CAUCASIAN GENETIC ISOLATE

A. Bellia 1, D. Lauro1, P. Sbraccia1 , M. Federici1 , M. Tesauro1, G.B. Rini2,
G. Novelli1 , M. D’Adamo1, E. Giardina1, R. Lauro1. 1University of Rome
Tor Vergata, Roma, Italy; 2University of Palermo, Palermo, Italy

Growing evidence suggests that the metabolic syndrome and its traits have
both genetic and environmental basis. A powerful approach to mapping the
genes for complex and multifactorial diseases is to study isolated founder
populations, in which genetic heterogeneity and environmental noise are likely
to be reduced. We evaluated the prevalence of the metabolic syndrome and its
major components in the adult population of Linosa, a small Italian island in
the southern-central part of Mediterranean Sea (n=364; 201 women, 163 men;
aged 48±18 years, mean±DS). Therefore, to evaluate the opportunity of a
genome-wide linkage analysis, we estimated heritabilities of these metabolic
traits. The overall prevalence rates were assessed according to NCEP-ATP
III criteria. Heritabilities were estimated in a sample of 292 probands from
51 families, for whom genealogical data were available. The following
prevalence rates were calculated: hyperglycemia (IFG/IGT/T2D) 21%; cen-
tral obesity 27.1%; hypertension 43.7%; hypertriglyceridemia 28.1%; low
HDL 56%; metabolic syndrome 21.4%. The age, gender and relative med-
ications adjusted-heritability estimates (h2) for metabolic syndrome and its
individual components, treated as dichotomist variables, were as following:
metabolic syndrome 0.27 (p=0.006); central obesity 0.28 (p=0.002); hyper-
triglyceridemia 0.16 (p<0.05); low HDL 0.45 (p<0.001); 0.30 (p=0.002);
IFG/IGT/T2D and hypertension (NS). Among different phenotypes of the
metabolic syndrome, the association of central obesity with hypertriglyc-
eridemia and low HDL showed the strongest heritability (h2 0.30; p=0.002).
In conclusion, our data demonstrated: (1) high prevalence rates of metabolic
disorders in a middle-aged isolated population; (2) significant heritabilities
for the metabolic syndrome itself and some, but not all, of its individual
traits. These results could confirm that genetic factors could contribute to the
familial aggregation of the metabolic syndrome and encourage to identify
susceptibility loci for this syndrome.

We-P13:356 ESTIMATION OF METABOLIC SYNDROME (MS)
OCCURRENCE ACCORDING TO NCEP ATP III
AND IDF CRITERIA IN THE POPULATION OF
RESIDENTS OF LODZ (POLAND)

J. Kowalski, J. Blaszczyk, M. Barylski, L. Pawlicki, M. Godala, A. Lewinski.
Medical University of Lodz, Lodz, Poland

Objective: Occurrence of metabolic disorders, which are observed in subjects
with MS, leads to premature cardiovascular events and death. Early identifi-
cation of individuals with MS and their treatment may limit development of
ischaemic heart disease, hypertension, diabetes mellitus and obesity.

Aim: The aim of the study was to estimate, within the scope of prevention,
frequency of MS occurrence according to ATP III (2001) and IDF (2005)
criteria in selected population of residents of Lodz.

Methods: The prevention study included 581 subjects (213 males and
368 females): 250 born in 1949, 155 born in 1959 and 176 born in 1969.
Recognition of MS was made on the basis of NCEP ATP III and IDF criteria.

Results: According to ATP III criteria MS was recognized in 104 indi-
viduals, which means 17,9% of the total examined group, significantly more
frequently in men (22,1%) than in women (15,5%). Moreover, the frequency
of MS increased with age.

According to IDF criteria MS was recognized in 116 subjects, which
means 20% of the total examined group, significantly more frequently in men
(23,5%) than in women (17,9%) and the frequency of MS occurrence also
increased with age.

Conclusions: 1. The frequency of MS occurrence in the examined popu-
lation is similar (17,9% vs 20%) according to ATP III and IDF criteria.2.MS
occurred significantly more frequently in men than in women.3.The frequency
of MS increased with age of the examined subjects.

We-P13:357 PREVALENCE OF METABOLIC SYNDROME
AMONG SCHOOL CHILDREN IN TAIWAN

N.-F. Chu1, H.-C. Chin2, S.-C. Wang1, D.-M. Wu2. 1Dept. of Community
Medicine, Tsgh, Taipei, Taiwan; 2Dept. of Public Health, Ndmc, Taipei,
Taiwan

The purpose of this study is to evaluate the prevalence of metabolic syndrome

(MS) among school children in Taiwan. We also address the importance of
body mass index (BMI) and/or waist circumference (WC) on this syndrome
among children. After multistage random sampling, we totally enrolled 1765
children (874 boys and 891 girls) with age 13 to 16 years in 2003. The
modified NCEP-ATP III criteria for metabolic syndrome including: blood
pressure > 130/85 mmHg, fasting glucose > 100 mg/dl, TG > 100 mg/dl,
HDL-C < 40 mg/dl in boys or < 50 mg/dl in girls, and BMI/WC > 85th
percentile with age- and gender- specification were applied.

The overall prevalence of metabolic syndrome was 9.6% for boys and was
5.5% for girls. Among boys, the age-adjusted prevalence of MS was 1.2% for
BMI < 24 and was 40.0% for BMI ≥ 24; was 3.6% and 50.8% for those
with WC < 90 cm and ≥ 90 cm. Among girls, the age-adjusted prevalence
of MS was 1.2% for BMI < 24 and was 40.3% for BMI ≥ 24; was 1.9%
and 35.9% for those with WC < 80 cm and ≥ 80 cm, respectively. The odds
ratio of MS for every increase 1 unit of BMI or 1 cm of WC was 1.34 (95%
CI 1.15-1.56) and 1.05 (95% CI 0.99-1.11) for boys; and was 1.41 (95%
CI 1.21-1.64) and 1.05 (95% CI 0.98-1.12) for girls. After adjusting for the
potential confounders, BMI was more significant factor associated with MS
than WC in both genders.

The prevalence of metabolic syndrome was significantly increased among
children with larger BMI or WC. However, children with central obesity (both
BMI and WC greater than the 85th percentile) had higher prevalence of MS
than those only had larger BMI or WC only.

We-P13:358 HYPERTENSION AND METABOLIC SINDROME IN
THE BRISIGHELLA STUDY (BS)

S. D’Addato, A. Dormi, L. Laghi, A.V. Gaddi, C. Borghi. Dip. Medicina
Clinica E Biotecnologia Applicata, University of Bologna, Bologna, Italy

Determining the prevalence of Metabolic Syndrome (MS), its incidence and
relationship with hypertension, in the BS, a longitudinal epidemiological study
in the community of Brisighella, begun at ’72. The considered data for this
elaboration belong to ’96 and ’04 surveys (423 males (M), 411 females (F),
aged:22-82). For prevalence (’04) we used ATPIII criteria, whereas to study
incidence and correlations with hypertension we considered International Task
Force (ITF) criteria. In ’96 control we didn’t observe waist circumference,
so we used body mass index (BMI). Risk has been evaluated using Cox
model, each analysis has been corrected on the basis of age. MS prevalence,
is significantly higher in M than in F under 60 year old, in older people
the prevalence is significantly higher in F. In the whole population the MS
prevalence, adjusting for age, is 28,2% in F and 27,6% in M. For incidence
too percentage is higher in M till 60 years old, in the youngers incidence in
M is twice than in F (5,6% vs 2,4%, p<0.005). The most frequent risk factor
associated with MS is hypertension. In healthy subjects the predictors of MS
don’t show any difference in the two sexes.

Males Females

OR (95% IC) P OR (95% IC) P

BMI 1.1 (1.0-1.2) 0.0489 1.2 (1.0-1.4) 0.0319
Glycaemia 1.2 (1.0-1.3) 0.0425 1.1 (1.1-1.3) 0.0097
Triglycerides 1.4 (1.1-1.4) 0.0003 1.1 (1.0-1.2) 0.0150

In subjects with only one of the 5 factors of MS in 1996 control, the
higher risk factor to come down with MS is: hypertriglyceridemia (RR 2.0,
p<0.0001) in M, and obesity (RR 1.7, p<0.0001) and hypertension (RR 1.3,
p<0.0001) in F. In our study the relationship with hypertension is very closed
in F: more than 25% of subjects with only hypertension develop a MS in few
years, confirming once again the tight correlation between hypertension and
metabolic disorder.

We-P13:359 PREVALENCE OF METABOLIC SYNDROME IN
THE JAPANESE

K. Homma1, Y. Homma2, H. Yamaguchi2 , G. Uehara2, T. Sakai2,
Y. Morita2, M. Igarashi2, M. Matsuda2, K. Ishiwata2. 1Department of
Internal Medicine, Keio University School of Medicine, Tokyo, Japan;
2Health Evaluation and Promotion Center, Tokai University Hospital,
Isehara, Japan

Objective: Prevalence of metabolic syndrome (MS) in the Japanese was esti-
mated, based on the data of examinees at a health evaluation and promotion
center.

Methods: Subjects were 17,133 examinees of Health Evaluation and
Promotion Center, Tokai University Hospital, Isehara at 2003. MS was des-
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ignated as the complication of 3 and more factors from BP≥135/85 mmHg,
TG≥150 mg/dL, HDL-C<40 mg/dL, FPS≥110 mg/dL, and BMI for waist
circumference≥25 kg/m2.

Results: Numbers of subjects were 10,716 male and 6,417 female. Preva-
lences of factors for male subjects without ischemic ECG (with ischemic
ECG) were 31.8% (14.1%) for 0 factor, 33.0% (26.5%) for 1 factor, 21.9%
(25.3%) for 2 factors, 10.1% (21.7%) for 3 factors, 3.2% (10.0%) for 4 factors,
and 0.4% (2.9%) for 5 factors, respectively. Those for female subjects were
55.1% (28.3%) for 0 factor, 28.1% (35.0%) for 1 factor, 12.1% (21.7%) for
2 factors, 3.9% (11.7%) for 3 factors, 0.8% (3.3%) for 4 factors, and 0%
(0%) for 5 factors, respectively. Thus, Prevalences of MS were 13.7% for
male subjects and 4.7% for female subjects without ischemic ECG. Those
for subjects with ischemic ECG were 34.7% for male and 15.0% for female.
Relative risks of MS for ischemic ECG were 5.5 for male and 6.0 for female.

Conclusions: Prevalences of MS were 14% for male subjects and 5% for
female subjects without ischemic ECG. Those for subjects with ischemic ECG
were 35% for male and 15% for female. Relative risks of MS for ischemic
ECG were 5.5 for male and 6.0 for female.

We-P13:360 A PRELIMINARY SURVEY ON THE PREVALENCE
OF METABOLIC SYNDROME - A HOSPITAL DATA
BASED STUDY

K. Priya, V.K. Nampoothiri. Research Center, S.D College(University of
Kerala), Alappuzha, Kerala, India

Objective: Metabolic syndrome (MS), a widely acclaimed modifiable cardio-
vascular disease (CVD) risk factor is becoming a major health concern in
developing countries like India where CVD morbidity & mortality is on the
rise. Obesity is also assuming epidemic proportions. The study is a preliminary
survey on the prevalence of MS as defined by ATPIII in type2 diabetic cases
(T2D) and the CVD corelation.

Methods: Study examines the prevalence of MS in 144 T2D cases aged
bet’n 30 & 80, who attended DM camps from February-October 2005.
Prevalence of MS is defined by ATPIII criteria (any 3 of the following abnor-
malities): waist circumference greater than 102cm in males & 88cm in females;
blood pressure (BP) of at least 130/85; serum triglycerides level of at least
150mg/dL; high density lipoprotein cholesterol (HDL) level less than 40mg/dL
in males & 50mg/dL in females; serum glucose level of atleast 110mg/dL.

Results: Using ATPIII definitions, the age-adjusted prevalence of MS is
50.69% (39.53% in males & 67.24% in females). The prevalence increased
from 25% among 40-50 age group to 66.67% & 62.5% for those aged 60
through 69 years & 70 years or older, respectively. A noted observation is
the high prevalence of MS in the 30-40 age groups (44.44%). Prevalence of
each of the individual abnormalities is 64.71% for abdominal obesity, 69.78%
for hypertriglyceridemia, 78.57% for low HDL, 62.70% for high BP. About
15.27% had CVD history (19.78% in males & 8.62% in females).

Conclusion: Even though the study period is short, the survey suggests of
a high prevalence of MS in T2D cases with significant CVD corelation.
Funding: KSCSTE Govt of Kerala Fellowship

We-P13:361 TO DETERMINE THE PREVALENCE OF
PHENOTYPES OF METABOLIC SYNDROME
AMONG HEYPERTENSIVE PATIENTS IN
CENTRAL AREAS OF IRAN

R. Ansari1, M. Abdar2, R. Kelishadi1 , A. Khosravi1. 1Isfahan
Cardiovascular Research Center, Isfahan, Iran; 2Isfahan University of
Medical Sciences, Isfahan, Iran

Objective: To determine the prevalence of phenotypes of metabolic syndrome
among heypertensive patients in central areas of Iran.

Introduction: Different studies have shown the relationship between
metabolic syndrome and hypertension is a common risk factor of both
cardiovascular diseases and metabolic syndrome.

Methods: This cross-sectional study was implemented in Isfahan and
Markazi provinces in 2001 and 12514 people from both Sexes who were
above 19 years were studied and selected through random- clustering method.

The sampling size of metabolic syndrome to hypertension was 1936 (1429
female, 507 male) hypertension patient

With least two risk factors cardiac-metabolic such as hyper glicemia, hyper-
triglicedimia, low-HDL, waist circumference obesity were clustering by Data
were analyzed using SPSS 10 by chi-square test and Odds Ratio (OR) test.

Findings: The prevalence of Metabolic syndrome differ from 0.6% in
hypertension men to 7.5% women in central areas of Iran.

The most prevalent of metabolic syndrome was in hypertensive women
with high TG and WC and the least prevalent was in hypertensive men with
these two phenotypes 1-highe FBS and WC and 2-highe FBS and low HDL
cholesterol.

The prevalence of metabolic syndrome in the most urban populations and
women with central obesity and dislipidemia was more than rural’s one.

Conclusion: The statistics of prevalence of metabolic syndrome among
hypertensive patient were similar to many prevents studies.

Comment: The prevalence of phenotypes of metabolic syndrome among
hypertensive patients in women s obesity and with dislipidemia exactly, in the
urban areas is very important and we recommend to study similarly to our
study in other areas in Iran in central areas of Iran are more common that other
previous studies.

We-P13:362 PREVALENCE OF A METABOLIC SYNDROME
AMONG A PEDIATRIC CASISTIC FROM THE
MOUNTAIN COMMUNITY (SERRE CALABRE)

F. Martino1, E. Martino1, F. Morrone1, R. Papa1, T. Niglio2, E. Tocci3,
F. Vecchio4, D. Noto5, M.R. Averna5. 1Centro Per Lo Studio Delle
Dislipidemie Infantili, Dipartimento di Pediatria, Università la Sapienza di
Roma, Roma, Italy; 2Istituto Superiore di Sanità, Roma, Italy; 3Laboratorio
Analisi, Presidio Ospedaliero, Serra San Bruno, Italy; 4Asl N.8 di Vibo
Valentia, Catanzaro, Italy; 5Dept. of Clinical Medicine and Emerg. Diseases,
University of Palermo, Palermo, Italy

Objective: The metabolic syndrome associated with increased risk of type
2 diabetes mellitus and cardiovascular diseases (CVD) begins to develop in
childhood, and persists into adulthood. The purpose of this study was to
estimate the prevalence of a metabolic syndrome among a pediatric popula-
tion.

Research Design and Methods: The cohort study included 1671 pupils
(880 male, 791 female) from primary and secondary schools (aged 6-16 years)
from a Calabria mountain community near Vibo Valentia (Serre Calabre).
Children were examinated for clustering criteria for metabolic syndrome,
according to the National Cholesterol Education Program Adult Treatment
Panel III (NCEP ATP III) definition, modified for pediatric age. Analysis was
made by programs from EPI-INFO (3.2.2 version for Windows distributed on
2004 by Centers for Disease Control and Prevention, CDC, Atlanta, USA).

Results: In our study the 2% of cohort displayed clustering of three- or
four-criterion risk variables at the 95th centile of BMI, fasting glycemia,
hyper-triglyceridemia, low HDL levels, blood pressure. Twenty-nine out 1671
pupils showed 3 criteria and other five children had 4 criteria. The study also
showed that 120 pupils out 1671 (7.2%) had 2 criteria.

Conclusions: The presence of metabolic syndrome in 34 out 1671 chil-
dren suggests early childhood interventions for preventing possible CVD in
adulthood.

We-P13:363 PREVALENCE OF METABOLIC SYNDROME IN
WOMEN WITH POLYCYSTIC OVARY SYNDROME

B. Popovic, D. Macut, I. Bozic, M. Petakov, S. Ognjanovic, T. Isailovic,
S. Damjanovic. Institute of Endocrinology, University of Belgrade, Belgrade,
Serbia - Montenegro

Objectives: Metabolic syndrome (MBS) has recently come to attention as
a concomitant disorder in women with polycystic ovary syndrome (PCOS),
with variable prevalence in different populations. It is well known that obesity
is one of the risk factors for the development of MBS. The aim of our study
was to compare the prevalence of metabolic syndrome between obese women
with PCOS and obese but otherwise healthy women.

Methods: We studied 22 obese women with PCOS (mean age: 27.55±5.89
yrs, mean BMI: 29.32±3.86 kg/m2) that were diagnosed using revised Rot-
terdam 2003 Consensus criteria. Respective control group consisted of 26
obese women (mean age: 25.81±4.41, mean BMI: 32.09±4.84). Metabolic
syndrome was defined according to the Adult Treatment Panel III (ATP III)
criteria. In all patients and controls we determined basal values of triglycerides
(TG), HDL cholesterol and fasting glucose (FG), and measured systolic blood
pressure (sysBP) and waist circumference (WC).

Results: MBS was present in 61.9% of obese PCOS and 15.4% obese
controls (p=0.002). We found difference between PCOS and controls in
all analyzed parameters: TG 1.87±1.01 vs. 1.19±0.83 mmol/l, p=0.015,
HDL 1.21±0.24 vs. 1.41±0.36 mmol/l, p=0.028, sysBP 132.73±15.33
vs. 119.62±15.09 mmHg, p=0.005, FG 4.93±0.82 vs. 4.40±0.54 mmol/l,
p=0.014, and WC 92.89±11.42 vs. 75.38±14.21.
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Conclusions: We showed that MBS was more prevalent in our group of
PCOS in comparison to controls. It seems that that PCOS is at risk for MBS
that is independent from obesity.

We-P13:364 THE PREVALENCE OF METABOLIC SYNDROME
AND CARDIOVASCULAR EVENTS INCIDENCE
RELATED TO ITS COMPONENTS

C. Tudor, R.A. Jeberean, R. Buzas, A. Popescu, V. Lungu. Medical Clinic I -
Municipal Hospital, Timisoara, Romania

Objective: An early diagnosis of metabolic syndrome
Specific treatment for the components of the syndrome
The use of statines, thiazolidinediones and calcium channel blockers
Methods: The study included 2 groups of patients: the control group

formed of 500 patients who did not have at least 3 of metabolic syndrome
components and 1000 persons, 312 of them (32.05%) having the disease. In
both groups body mass index, the plasma glucose level, HDL, LDL choles-
terol, total cholesterol and blood pressure were determined at a 3 month period
during 12 months. The treatment was specific to the metabolic syndrome
components that were present.

Results: The persons suffering of metabolic syndrome who had no more
than 3 components (312) presented a 8.20±2.28 kg weight loss, triglycerides
level became normal, LDL cholesterol average values=2.84±0.12 mmol/l,
HDL cholesterol=1.19±0.22 mmol/l, TA<128/82mmHg. The 123 persons
(39,42%) who had 4 to 6 elements of metabolic syndrome presented a two
times higher incidence of cardiovascular events compared to those who had
no more than 3 components of the metabolic syndrome.

Conclusions: Early diagnosis of the metabolic syndrome and simultane-
ous treatment of each component using statines, thiazolidinediones, sartans,
inhibitors of imidazoline receptors or calcium channel blockers together with
the change of the life style, prevents the appearance of endothelial dysfunction
and reduces the cardiovascular events.
Funding: Worwag Pharm GMBH

We-P13:365 PREVALENCE AND CHARACTERISTIC FEATURES
OF METABOLIC SYNDROME WITH AND
WITHOUT DIABETES IN PATIENTS WITH ACUTE
MYOCARDIAL INFARCTION

M. Zeller1, M. Farnier2, P.G. Steg3, L. Mock4, Y. Laurent5,
L. Janin-Manificat6 , P. Sicard7, H. Makki8, B. Verges7, Y. Cottin7. 1Faculté
de Médecine, Dijon, France; 2Point Médical, Dijon, France; 3Hopital Bichat,
Paris, France; 4Clinique de Fontaine, Fontaine les Dijon, France; 5CHR,
Semur En Auxois, France; 6CHR, Beaune, France; 7CHU, Dijon, France;
8CHR, Chatillon Sur Seine, France

Objective: To assess the prevalence and characteristic features of metabolic
syndrome (MS) with and without diabetes (DM) in a population-based registry
of patients with acute myocardial infarction (AMI).

Methods: Since January 1, 2001, the RICO registry has been collecting
in-hospital data from patients hospitalized with AMI in Cote d Or, France.
Patients were classified into 4 groups, according to the presence or absence of
either MS (defined according to the NCEP ATP III criteria) or DM.

Results: Out of a total of 956 patients included in this study, 42% had
neither DM nor MS, 19% had MS without DM, 8% had DM without MS and
31% had both MS and DM. Compared with subjects without MS, patients with
MS were older, more likely to be female, with a higher prevalence of previous
MI and more likely to be under statin therapy (p<0.001). Almost all patients
with MS without DM had low HDL cholesterol (89%) or abdominal obesity
(82%). As for clinical status on admission, patients with MS had similar
characteristics to those without MS, but patients with DM were characterized
by a higher proportion of heart failure (p<0.001) and were more likely to have
impaired left ventricular function (p<0.001). The CRP level was higher in the
presence of either DM or MS (p<0.05).

Conclusions: MS was present in almost 50% of subjects hospitalized for
an AMI. DM was found to be very common in MI patients and most patients
with DM fulfilled the MS criteria.
Funding: This work was supported by grants from URCAM, Hospital
University of Dijon and ARH of Burgundy.

We-P13:366 THE PREVALENCE OF METABOLIC SYNDROME
AMONG THE PEOPLE UNDERGOING ANNUAL
HEALTH CHECKS IN OUR INSTITUTE

J. Suwa, S. Hiramatsu. Center for Preventive Medicine St. Luke’s
International Hospital, Tokyo, Japan

Objective: The objective of this study was to compare the prevalence of
metabolic syndrome (MS) using various diagnstic criteria.

Methods: The study population comprised 32,911 individuals who un-
derwent annual health checks at our institute (16,599 men, mean age 50.0
years; 16,312 women, mean age 48.4 years) in the year between April 2004
and March 2005. The prevalence of MS was analized using the follow-
ing three criteria (1)the Japanese criteria for MS which established by the
Japanese Society of Internal Medicine in 2005; (2)the modified Japanese
criteria using Body Mass Index (BMI; ≥25) instead of waist circumfer-
ence; and (3)NCEP-ATP criteria. The Japanese criteria was defined as the
presence of increased waist circumference (≥85cm for men; ≥90cm for
women) in addition to two or three of the following risk determinants:
(1)elevated triglyceride(≥150mg/dl) or low HDL cholesterol (<40mg/dl)
or on anti-dyslipidemic medication, (2)impaired fasting plasma glucose
(≥110mg/dl) or on diabetic medication,(3)hypertension(≥130/85mmHg) or
on anti-hypertensive medication.

Results: (1)There was good correlation between waist circumference and
BMI (r=0.871 in men, r=0.847 in women). For the men waist circumference
of 85 cm was equivalent to BMI 23.87, and for women 90 cm to 24.94.(2)The
prevalence of MS using the Japanese criteria, the modified Japanese criteria
and NCEP-ATP criteria were as follows: the men, 17.10, 12.25, 6.78%; the
women, 2.43, 2.65, 3.50% respectively.

Conclusion: The prevalence of MS varies depending on the combination
of risk determinants used.

We-P13:367 IS THE PREVALENCE OF THE METABOLIC
SYNDROME INCREASING AMONG MIDDLE-AGED
SWEDES?

G. Hollman1, M. Kristenson2. 1Dep. of Medicine and Care, Faculty of
Health and Sciences, Linköping University, Linköping, Sweden; 2Dep. of
Health and Society, Faculty of Health and Sciences, Linköping University,
Linköping, Sweden

Objectives: The prevalence of obesity is increasing in Sweden, as well as
in other countries. It has therefore been assumed that the prevalence of the
metabolic syndrome (MS), which is an important risk factor for cardiovas-
cular disease, would also increase. The aim of this study was to analyse the
prevalence of MS in a middle-aged Swedish population and campare the result
with previous data from Swedish populations.

Methods: The study is a part of the LSH-study (Life circumstances, Stress
and Health) a randomised population based study of middle-aged, 45-69 year
old, individuals (n=502 men and n=505 women) in a Swedish council. Blood
glucose, serum lipids, blood pressure, weight, length and waist circumference
were measured. Self-reported data on drug treatment and present disease
were filled out in a questionnaire. MS was defined according to the National
Cholesterol Education Programme (NCEP).

Results: The prevalence of MS was 15.1%, 14.8% in men and 15.3%
in women. Comparative data from several Swedish population based studies
1994-1999 showed lower prevalence compared to the present data, (range
2-6% units) with no clear trends according to gender and age group.The most
common risk factor among people with MS was high waist circumference,
followed by high blood pressure and high triglycerids.

Conclusions: The prevalence of MS in this middle-aged population from
southeast of Sweden was 15% among men and women. Comparisons with
earlier datasets suggest that this prevalence has increased during the last 6-8
years.
Funding: University grant from the Faculty of Health and Sciences, Linköping
university, Sweden.

We-P13:368 GENDER - SPECIFIC ISSUES IN METABOLIC
SYNDROME IN IRANIAN WOMEN

N. Sarrafzadegan, R. Kellishadi, N. Mohammadifard, K. Rabiei. Isfahan
Cardiovascular Research Center, Isfahan, Iran

Objectives: To determine the gender-specific characteristics of the metabolic
syndrome (Met S) in a representative sample of Iranian population.

Methods: As cross-sectional study was done on 12514 Iranian adults aged-
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19 years living in urban and rural areas of three big cities in Iran. The subjects
were selected by multi-stage random cluster sampling. The prevalence of Met
S (based or ATP III criteria), as well as dietary intake based on FFQ and
physical activity were evaluated on the whole sample.

The micronutrient intake level based on one-day food record was done on
a random sub-sample of 2000.

Results: The age adjusted prevalence of Met S was 23% generally, with a
higher prevalence among women than men (35% vs. 10.7%, p<0.05) and in
urban than rural areas (26% vs. 23.4%, p<0.05) respectively.

The most prevalent Met S component among urban and rural women
was abdominal obesity (60.7%) followed by hypertriglyceridemia (56%) then
low HDL-C (42.8%) whereas among men, low HDL-C (60.8%) followed by
hypertriglyceridemia (51%) then high blood pressure were the most prevalent
components p<0.05.

Abdominal obesity was 5.3 fold higher among women than men (61.7%
vs. 12%, p<0.05), and had a significant effect on the development of other
metabolic disorders even after adjustment for age, sex and living area. Among
the macro and micronutrients, only daily protein and carbohydrate intake in
women have slightly increased the prevalence of Met S (OR=1.04 and 1.06,
respectively).

Total energy expenditure was lower in women than men both in urban
(76.7/0.7 vs. 118.9/0.9 kcal/kg/day, P<0.05), and in rural areas (76.8/1.2 vs.
129.6/1.6 kcal/kg/day, P<0.05) respectively.

Conclusion: Met S is highly prevalent in Iranian population considerably
in women living in urban areas and primarily determined by abdominal obesity
combined with dyslipidemia. Implementing community-based strategies for
lifestyle change particularly reducing weight and increasing physical activity
would be important.

We-P13:369 REVERSING METABOLIC SYNDROME WITH
HIGH INTENSITY TRAINING

A.E. Tjonna, O. Rognmo, P.M. Haram, T. Stolen, J.P. Loennechen,
S. Slordahl, U. Wisloff. Department of Circulation and Medical Imaging,
Norwegian University of Science And Technology, Trondheim, Norway

Background: The worldwide epidemic of the metabolic syndrome requires
cost-effective tools such as endurance training for prevention and rehabilita-
tion. The present study determines the effects of moderate- and high-intensity
(interval-training) exercise upon the metabolic syndrome.

Methods: 28 persons with the metabolic syndrome were randomized to
either 16 weeks, 3-times per week of high-intensity interval training (HIT)
(92.5% of maximal heart rate), moderate intensity training (MIT)(70% of
maximal heart rate; covered the same distance as individuals in the HIT-group
so that only exercise-intensity differed) or a control group that received advice
from their regular doctor. Endothelial function in the brachial artery was
measured by ultrasound.

Results: 46% in the HIT and 37% in the MTG, trained themselves out of
the syndrome. Body weight decreased significantly (p<0.05) in both training
groups. HIT significantly decreased systolic (p=0.004) and diastolic (p=0.033)
blood pressure, MIT significantly (p=0.03) decreased systolic blood pressure,
no changes occurred in the control group. HIT had a 22% increase in HDL
cholesterol (p=0.036), and a decrease in fasting glucose (p<0.05). ox-LDL
was significantly (p=0.003) reduced in the HIT group. Maximal oxygen uptake
increased 35% in HIT (p< 0.001) and 16% in MIT (p<0.001). Endothelial
dysfunction was reversed in both training group, but the effect on flow
mediated dilatation was most pronounced in the HIT group.

Conclusion: High intensity training is superior to moderate-intensity and
advice from the regular doctors to reduce the markers of the metabolic
syndrome.

We-P13:370 CLINICAL RELEVANCE OF VLDL CHOLESTEROL
REDUCTION TO INCREASED SERUM
ADIPONECTIN WHEN ASSESSING SERUM LIPID
AMELIORATION ACHIEVED BY EXERCISE
TRAINING

H. Yoshida1, H. Yanai1, Y. Hirowatari2 , T. Ishikawa3, N. Sato1, N. Tada1.
1Jikei University School of Medicine, Kashiwa Hospital, Kashiwa, Japan;
2Tosoh Comapny, Ayase, Japan; 3Sony, Shinagawa, Japan

Objective: Recently, increasing evidences have demonstrated good clinical
outcomes in CHD patients, including that exercise training can provide less
progression of coronary artery disease than performing angioplasty. The
present study was performed to investigate effect of exercise training (ET) on

serum lipids and adiponectin (AN) related to atherosclerosis disease risk. The
present paper is an interim report.

Methods: Hyperlipidemic patients (N= 26) were enrolled and they per-
formed ET (60 min/day, 8 times/month; fitness training) for 2 months. Serum
cholesterol levels of each lipoprotein (HDL, LDL, IDL, VLDL, chylomi-
cron) were measured by the HPLC method as we previously reported. Other
parameters were measured conventionally.

Results: ET demonstrated significantly deceased body weight (BW),
cholesterol levels of LDL and IDL and particular reduction in VLDL choles-
terol, but cholesterol levels of HDL, chylomicron, and RLP, TG, and were
not changed. Further subanalysis was performed after dividing subjects to
two groups [increased AN group (ANup; N=15) and decreased AN group
(ANdown; N= 11)]. ANup showed significant lowering of BW and LDL
cholesterol, comparing with ANdown. Although VLDL cholesterol decreased
significantly in each group, the reduction rates were significantly greater (p=
0.017) in ANup (-58%) than in ANdown (-26%).

Conclusion: These results suggest that VLDL cholesterol measurement
may be useful for assessing effect of ET, and that VLDL cholesterol reduction
might be regulated in part by AN, but its underlying mechanisms remain to be
cleared.

We-P13:371 REGULAR AEROBIC EXERCISE CAN REDUCE
ARTERIAL STIFFNESS AND VASCULAR
INFLAMMATION IN SUBJECTS WITH
METABOLIC SYNDROME

S. Sha, S. Tanaka, T. Miki. Hidaka Hospital, Hidaka, Japan

Objective: Pulse wave velocity (PWV) is a useful method for assess the arte-
rial stiffness and can predict the future cardiovascular events. We investigated
the effect of regular aerobic exercise on PWV and high sensitivity C-reactive
protein (hsCRP) in subjects with metabolic syndrome (MS).

Method: MS were diagnosed by NCEP definition (we used body mass
index >25 instead of waist circumference and HDL cholesterol <40mg/dl in
both sexes). Subjects were given exercise prescription at aerobic threshold, and
given advise to participate 6 months exercise session with dietary moderation.
PWV was assessed with AT form PWV/ABI (Colin, Japan).

Results: Subjects were divided into 2 groups based on the weekly time
spent on exercise (H group: >90 min/week, n=22; L group: <90 min/week,
n=31). In both groups, systolic and diastolic blood pressure fell, body mass
index reduced significantly. Plasma glucose reduced only in L group, triglyc-
eride reduced only in H group. HDL-cholesterol was unchanged in both
groups. PWV reduced only in H group (1.66+0.33 to 1.55+0.23 m/s, p<0.05)
but not in L group (1.53+0.27 to 1.48+0.27 m/s). At the end of the study,
hsCRP was lower in H group than in L group (0.62+0.42 vs. 1.38+1.32 mg/l,
p<0.05).

Conclusion: Although both relatively small and large amount of exercise
with dietary moderation had improvement in MS, we shown that only large
amount of exercise could reduce PWV and lower hsCRP. These results
suggest that regular aerobic exercise would have favorable effect on arterial
stiffness and inflammation and that may contribute to the reduction of future
cardiovascular event in metabolic syndrome.

We-P13:372 REDUCTION OF VISCERAL ADIPOSITY
UNDERLIES THE IMPROVEMENT OF ARTERIAL
STIFFNESS THROUGH EXERCISE TRAINING IN
MIDDLE-AGED MEN WITH ABDOMINAL OBESITY

Y. Takanami1, F. Kinoshita2, Y. Kawai1, O. Mohira2, T. Shimomitsu1,
T. Yoshikawa3. 1Tokyo Medical University, Tokyo, Japan; 2Wakayama
Wellness Center, Wakayama, Japan; 3Kyoto Prefectural University of
Medicine, Kyoto, Japan

Objective: The aim of this study was to elucidate whether regular aerobic
exercise reduce visceral adiposity and arterial stiffness in middle-aged men
with abdominal obesity.

Methods: We assigned forty-six sedentary subjects (51.0±0.9 y: mean ±
SE) to two groups: one that engaged in 30-60 minutes of aerobic exercise/day
at least 3 times/week for 3 months (Ex, n=36), and one age-matched sedentary
control group (C, n=10). Body fat indices and brachial-ankle pulse wave
velocity (baPWV) were measured at baseline and after 3 months. Visceral
fat area (VFA) and subcutaneous fat area (SFA) at the umbilical level was
determined by computed tomographic scanning (CT).

Results: According to the baseline CT examination, there were 16 subjects
with abdominal obesity (VFA≤ 100cm2: Ob) in Ex (Ex-Ob), and 5 in C
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(C-Ob). Twenty subjects were not abdominally obese in Ex (Ex-N). Exercise
training reduced VFA in Ex-Ob (139.6±7.3cm2 to 113.4±7.9cm2: p<0.001)
and also in Ex-N (58.0±3.9cm2 to 48.6±3.7cm2: p<0.001). BaPWV of
Ex-Ob decreased from 1340.9±39.3cm/sec to 1281.6±39.1cm/sec (p<0.05)
through exercise. However, no significant change of baPWV was detected in
Ex-N and in C-Ob after 3 months period. There was a significant correlation
between the changes in VFA and the changes in baPWV in Ex (r=0.338,
p<0.05).

Conclusions: Regular aerobic exercise reduced visceral adiposity and arte-
rial stiffness in abdominal obesity. This reduction of arterial stiffness through
aerobic exercise training may be partially caused by the reduction of visceral
fat.

We-P13:373 THE INFLUENCE OF DIET AND PHYSICAL
EXERCICE ON PATIENTS WITH DISMETABOLIC
SYNDROME X WHO WERE MONITORED BY THE
HEALTH CENTER OF SKIATHOS

A. Sianni1, A. Ganotopoulou2 . 1Pathology Department, Health Center of
Skiathos, Skiathos, Greece; 2Pathology Department of Volos General
Hospital, Volos, Greece

Objective: To study the influence of weight loss through diet and regular
physical exercise on patients with DSX.

Methods: We evaluated 160 patients with DSX (they met at least 3 of
the syndrome clinical criteria) who came to the Health Center emergency
room from September 2004 until September 2005. We recorded the patients’
gender and age. We evaluated the difference in their weight, cholesterol,
systolic arterial pressure and fasting glucose before and after the diet and
regular physical exercise schedule. The patients followed a Mediterranean
diet, i.e. they reduced the saturated fat in food and increased the consumption
of fruit, vegetables, legumes, fish and olive oil. Physical exercise included a
15-30-minute walk daily and 30-60-minute slow swimming in the summer.

Results: Out of the 160 patients with DSX, aged 51-79, 109 (68%) were
women aged 70 on average and 51 patients (32%) were men, aged 65 on
average. After having followed a diet and regular physical exercise schedule,
women lost 2-6kg (mean: 3.8kg) while men lost 2-5kg (mean: 3.4kg).

The systolic arterial pressure value was decreased by 10mmHg-2mmHg
(mean: 4.5mmHg) in women and by 8mmHg-3mmHg (mean: 4.8mmHg) in
men.

HDL-cholesterol was decreased by 14mg-2mg (mean: 7.8mg) in women
and by 12mg-3mg (mean: 7.2mg) in men. Fasting glucose was decreased by
4mg-1mg (mean 2.5mg) in women and by 4mg-2mg (mean: 2.3mg) in men.

Conclusion: The Mediterranean food diet combined with regular physical
exercise can improve diabetes mellitus, hypertension and dyslipidemia on
patients with DSX.

We-P13:374 CLINICAL UTILITY OF HOMEOSTASIS MODEL
ASSESSMENT IN THE PREVENTION OF TYPE 2
DIABETES AND CARDIOVASCULAR DISEASES

L.L. Faleiro1, M.C. Martins2, A.E. Fonseca2. 1Dept Cardiologia, Ipr, Lisboa,
Portugal; 2Instituto Nacional de Saude, Lisboa, Portugal

Insulin resistance (IR) is usually associated with weight gain and obesity,
conditions characterized by an increase in free fatty acids and in the production
by fat cells of cytokines and chemokines further potentiating incorrect insulin
action and its secretion by pancreatic beta cells.

Frequently IR is present in metabolic syndrome and in conditions progress-
ing to type 2 diabetes and cardiovascular diseases (CVD), as it is associated
with a cluster of atherosclerotic risk factors.

However, as it is possible the prevention of type 2 diabetes and CVD
by controlling IR, the authors decided to quantify this index in a population
sample at CVD risk.

A total of 154 subjects (64 men and 90 women), older than 30 years,
clinically referred as non-diabetic, were considered. IR was assessed using
the homeostasis model assessment described by Matthews et al. Usually IR
is present in metabolic syndrome and in conditions progressing to type 2
diabetes and cardiovascular diseases (CVD), as it is associated with a cluster
of atherosclerotic risk factors.

Subjects whose HOMA-IR values are equal or higher than 3.0, were
considered to have IR.

To assess the effects of insulin resistance, subjects were divided into two
groups: insulin resistant (HOMA≥3) and insulin sensitive (HOMA<3) and
compared with risk factors of type 2 diabetes and CVD.

The results have shown higher, statistically significant mean values of the
risk factors in subjects with HOMA≥3; as exceptions HDL-c, which became
lower and total and LDL-c, higher, but with no statistical significance. These
results were similar when, instead of means, we considered the risk factors
prevalence and correlation coefficients values. The accumulation of 3 or more
risk factors was, in %, higher in IR subjects. In conclusion the results obtained
raise the problem of IR control in subjects with HOMA≥3 as well as the
modifiable risk factors they may have preventing type 2 diabetes and CVD.

We-P13:375 METABOLIC SYNDROME IN PREMATURE
CORONARY HEART DISEASE IN A HUNGARIAN
PATIENT GROUP

L. Szollár. Institute of Pathophysiology, Semmelweis University, Budapest,
Hungary

250 patients suffering from premature (onset prior 55 years of age) coronary
heart disease (CHD) verified by coronarography or diagnosed acute myocar-
dial infarction and 250 age-matched control subjects were investigated in a
retrospective case-control study in order to assess the importance of metabolic
syndrome (MS).

The routine lipid and lipoprotein parameters were measured, MS were
characterized according to IDF.

The frequency of risks: LDL-C >4,0 mmol/l: total: 20%, healthy: 19%,
CHD patients: 21%; low HDL (alone) 18,14 and 22%; MS (according to IDF):
45%, 27% and 59%*. The prevalence of the components: impaired glucose
regulation 30, 18 and 42%*; android obesity 84, 70 and 92%*, hypertension
30, 27 and 31%; atherogenic dyslipidaemia 54, 37 and 69%*, respectively.
(asterisks means a significant difference according to Fisher’s two-tailed exact
test).

We found that the serum cholesterol/apo B ratio (<5 reflects the over-
helming quantity of the major ’modified lipoproteins, is a good predictor for
premature CHD (Total: 39%, healthy: 27% and CHD: 56%*). The sensitivity
and specificity of the cholesterol/apo B ratio 56 and 93%.

A prospective study is needed to confirm the significance of these findings,
but the results emphasizes the urgent need the cange of paradigm: in premature
CHD cases besides the ’traditional’ risk factor analysis an extended search for
’new risks’ is strongly recommended.
Funding: Supported by Hungarian National Science Found, OTKA T34815
and the Ministry of Health, ETT 286/2000.

We-P13:376 INTRAPERITONEAL LEPTIN REGULATES LIPID
AND LIPOPROTEIN METABOLISM IN MICE FED A
HIGH-FAT DIET

N. Nalini, J. Kalaivani Sailaja. Department of Biochemistry, Annamalai
University, Chidambaram, India

Objective: Atherosclerosis is a multifunctional disease characterized by hy-
perlipidemia, smoking, diabetes mellitus, hypertension and obesity. However,
the relationship between heart diseases and leptin is not completely well
documented The aim of our study was to evaluate the effect of administering
leptin on mice fed a high-fat diet.

Methods: Adult male Swiss mice of body weight 25-28 g was used for
the study. The mice were divided into four groups, and all of them received
standard pellet diet and tap water ad libitum. Group 1 were control animals,
group 2 animals received exogenous mouse recombinant leptin (230 mg/kg
body weight i.p) every alternate day, group 3 were fed high-fat diet (2%
cholesterol, 0.125% bile salts, 5% peanut oil) and group 4 high-fat diet fed
mice that received leptin (230 mg/kg body weight i.p) every alternate day. The
experiment was terminated after giving leptin injections for 15 days. Total
body weight, plasma and tissue lipids were analyzed.

Results: Feeding high-fat diet to mice resulted in significantly elevated
levels of plasma and tissue total cholesterol, phospholipids, free fatty acids
and triglycerides as compared to those of the control mice. Subsequently after
thirty days, exogenous leptin administration simultaneously along with the
daily dose of high-fat diet every alternate day for fifteen days significantly
reduced the levels of total cholesterol, phospholipids, free fatty acids and
triglycerides in the plasma, liver, heart and kidney of both the control and high
fat fed mice. Moreover, leptin administration markedly reduced the levels of
plasma LDL, VLDL and elevated plasma HDL and the activity of lipoprotein
lipase as compared with the untreated control and high-fat diet fed mice.

Conclusions: Thus, leptin administration was found to have a marked
protective effect against atherogenesis by virtue of its lipid lowering effects.
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We-P14:377 PALM TOCOTRIENOL SUPPRESSES
INSULIN-INDUCED ADIPOGENESIS

H. Uto1, E. Yoshioka1, C. Yanagisawa1 , Y. Kishimoto1, M. Machida1 ,
M. Hasagawa1, H. Saito2, C. Kiyose3, K. Shimokado4, K. Kondo1.
1Ochanomizu University, Bunkyo-Ku, Japan; 2Hirosaki University, Hirosaki
City, Japan; 3Kagawa Nutrition University, Sakato City, Japan; 4Tokyo
Medical and Dental University Graduate School, Bunkyo-Ku, Japan

Objective: Gamma-tocotrienol is known to possess various protective factors
against atherosclerosis, namely antioxidative properties, the ability to act as a
natriuretic hormone precursor, and so on. In this study, we evaluated the effect
of gamma-tocotrienol and its metabolite, gamma-CEHC on the adipocyte
differentiation of 3T3-L1 cells.

Methods: Adipocyte differentiation was induced in 3T3 -L1 cells by
insulin in the presence or absence of gamma-tocotrienol: Messenger RNA for
the adipocyte-specific genes were then determined by quantitative real-time
RT-PCR. The cellular triglyceride contents were also determined.

Results: 3T3-L1 preadipocytes differentiated into adipocytes in the pres-
ence of 10 micro g/ml insulin; after 14 days they started to express PPAR
gamma genes and thereafter they accumulated a sizable amount of triglyceride
that was detected by both biochemical and morphological methods. When
both 100 ng/ml gamma-tocotrienol and 10 micro g/ml insulin were added to
the culture, the amount of PPAR gamma- mRNA significantly decreased by
90% while the cellular content of triglyceride decreased by 80% on day 14
in comparison to the same findings with insulin alone. The amount of mRNA
for other adipocyte-specific genes also decreased. In addition, when 10 micro
g/ml gamma-CEHC and 10 micro g/ml insulin were added to the culture, the
expression of PPAR gamma and triglyceride accumulation decreased by 25%.

Conclusions: gamma-tocotrienol and gamma-CEHC both suppressed
adipocyte differentiation, and the suppressive effect of gamma-tocotrienol
was stronger than that of gamma -CEHC in 3T3- L1 cells.

We-P14:378 ERYTHROCYTE FATTY ACID COMPOSITION IN
OBESE PATIENTS WITH HYPERLIPIDEMIA

M. Postic, D. Ristic-Medic, A. Arsic, M. Glibetic. Institute for Medical
Research, Belgrade, Serbia - Montenegro

Objective: Membrane fatty acid (FA) composition is an important factor that
influences insulin responsiveness and can be modify by quality of dietary
fat. We examined if erythrocyte membrane FA composition changes are
associated with altered insulin sensitivity in 30 nondiabetic, normoglycemic
overweight/obese subjects (BMI= 32.9±5.0kg/m2) with hyperlipidemia
(LDL-cholesterol >3.4 mmol/l, normal or increased triglycerides levels).

Methods: Two insulin sensitivity groups were formed: normal glucose
tolerance (NGT) and insulin resistance (IR) group using homeostasis model
analysis of insulin resistance (HOMA) as marker of insulin resistance. Total
erythrocyte lipids were extracted, lipid classes separated using thin layer
chromatography and phospholipid fatty acids’ methyl esters analyzed by gas
chromatography.

Results: The fasting insulin level and HOMA value correlated with body
mass index (r= 0,60 and 0,58, respectively; p <0.001). Proportion of 22:5n-3
(p<0.01), 22:6n-3 (p<0.01), total n-3 polyunsaturated FA (PUFA) (p<0.001)
were increased in NGT group. We also found that a measure of delta5 desat-
urase activity (ratio 20:4n-6/20:3n-6) (p<0.05) was higher in NGT compared
to IR group patients.

Conclusion: Our results show that increased dietary intake of highly
unsaturated long-chain n-3 PUFA could be recommended for prevention of
insulin resistance development in obese, nondiabetic patients with high LDL-
cholesterol. It seem that membrane unsaturation could be of great importance
for insulin action in obesity.
Funding: Supported by the Grant No. 145071, Ministry of Science and
Environment Protection, Republic of Serbia.

We-P14:379 ASSESSING DIETARY BEHAVIOUR BY
MICRODIET SOFTWARE AS EDUCATIONAL TOOL

M. Mariotti1 , O. Giampietro2, E. Matteucci 2. 1Dietary Service, Aoup, Pisa,
Italy; 2University of Pisa, Pisa, Italy

Objective: A pilot program was designed to improve the nutrition and
the health of type 2 diabetes (T2D) patients with high cardiovascular risk

(29±12%). Among various interventions, it provided nutritional education
and dietary counselling whose effectiveness was assessed using a 2-d 24-h
dietary recall (24HDR) administered at 1, 3, 6, 9, and 12 months.

Methods: We evaluated the initial outcome in 14 T2D patients (age 62±5
y, BMI 30±5 kg/m2, HbA1c 7.1±1.2%) monitored during the first 9 months.
Weights of food were estimated using a standard reference guide and analysed
using Microdiet software (Sanford University). The software produces a real
time report that indicates total energy and nutrients intake, the percentage of
energy from protein, fat, and carbohydrate, nutrient totals (comparable with
reference values).

Results: Mean dietary energy intake was 1646±431 kcal/d (vs the sug-
gested 1602±181, ns). The percentage of energy from protein 18±4% (vs
17±1), carbohydrate 49±7% (vs 55±1, p<0.001), lipid 31±8% (vs 27±1,
p<0.001). Daily intake of fiber was 19±8 g/d, cholesterol 199±135 mg/d,
saturated fat 15±7 g/d, monounsaturated 25±12 g/d, polyunsaturated 14±12
g/d. From month 1 to 9 the daily intake of folic acid increased (p<0.05).

Conclusions: Present results highlight the potential advantage of 24HDR
analysed by Microdiet software, but also confirm the difficulty that presents
changing dietary habits in aged T2D subjects, in particular concerning the
reduction in lipid intake in favour of carbohydrate.
Funding: Research funds.

We-P14:380 DIETARY MEDIUM-AND LONG-CHAIN
TRIACYLGLYCEROLS (MLCT) SUPPRESS
ACCUMULATION OF BODY FAT

M. Kasai1, S. Negishi1, H. Uto2, M. Okazaki3, O. Igarashi4, K. Kondo2.
1The Nisshin Oillio Group, Ltd, Kanagawa, Japan; 2Ochanomizu University,
Tokyo, Japan; 3Kagawa Nutrition University, Sitama, Japan; 4Ibaraki
Christian University, Ibaraki, Japan

Recently, we formulated a new type of cooking oil composed of structured
medium and long-chain triacylglycerols (MLCT). MLCT are structured lipids
that contain medium-chain fatty acids (MCFA) and long-chain fatty acids
(LCFA) in the same triacylglycerol. In the previous study, it is difficult to
substitute medium-chain triacylglycerols (MCT) for long-chain triacylglyc-
erols (LCT) in dietary fat for long-term dietary therapy, largely because the
lower smoke point makes MCT difficult to use as a cooking oil. MLCT
improved disadvantage of a cooking. We investigated whether a structured
MLCT diet could decrease accumulation of body fat in healthy humans. The
study conducted under double-blind randomized design. Ninety-three subjects
participated in this study. The experimental subjects consumed the test bread,
which was made with 14 g of MLCT, daily at breakfast during the study
period of 12 weeks, and the control subjects consumed bread made with LCT.
All subjects consumed the same standard packaged meals. Body composition
parameters were body weight, total body fat and abdominal fat. Significant
decreases of body weight, the amount of body fat, subcutaneous and visceral
fat were noted in the MLCT group as compared with those of the LCT group
for 12 weeks. This study suggests that the intake of MLCT diet containing
MCFA over the long term inhibit body weight and body fat gains in case of
the caloric intake is similar. We used 14 g of MLCT as the test oil. This value
has been expected to daily cooking in Japan. Therefore, MLCT may be useful
as special cooking oil for obesity.

We-P14:381 METABONOMICS TO ASSESS SELF-REPORTED
DATA: THE INTERNATIONAL STUDY ON
MACRONUTRIENTS AND BLOOD PRESSURE
(INTERMAP)

R.L. Loo1, E. Holmes1, E. Maibaum1, M. Coen1, T. Ebbels1, Q. Chan1,
P. Elliott1 , H. Ueshima2, B. Zhou3, J. Stamler4. 1Imperial College, London,
United Kingdom; 2Shiga University of Med Sci., Japan, Japan; 3Chinese
Academy Med Sci., Prc, China; 4Northwestern University, Chicago, USA

Background: Many epidemiological studies rely on self-reported data to ac-
quire information on participants, although these data are limited in reliability.
The aim of this study is to assess nuclear magnetic resonance (NMR) based
metabonomics for evaluating self-reported data on paracetamol usage.

Methods: Four in-depth 24-hour dietary recalls and two timed 24-hour
urine collections were obtained from each participant. A 600 MHz 1H NMR
spectrum was acquired for each urine specimen (n= 9943). Training and test
sets each consisting of 2 classes, i.e., paracetamol metabolites yes or no in
urine spectrum, were initially selected by a principal component analysis
model consisting of specimens from all 17 population samples. Paracetamol
status in training and test sets was confirmed by visual examination.
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Results: A partial least squares-discriminant analysis (PLS-DA) model
based on the training set (n=110) was validated in the test set (n=620). It
correctly predicted 575 of 587 specimens (98%), sensitivity 95.4% and speci-
ficity 100%, after removal of 33 outliers deviating from the model. This model
was then used to predict paracetamol status of all INTERMAP specimens.
It identified 384 participants who underreported analgesic use, of whom 63
underreported analgesic use in both clinical visits.

Conclusion: NMR-based metabonomics can enhance self-reported data on
medication use and is valuable for detection of drug metabolites in free living
populations. This strategy is broadly applicable to metabolites from other
drugs and foods.
Funding: National Heart, Lung, and Blood Institute, U.S.A

We-P14:382 THE EFFECTS OF WEIGHT LOSS ON LP-PLA2
ACTIVITY AND LOW DENSITY LIPOPROTEIN
(LDL) PHENOTYPE IN OBESE WOMEN

T.D. Filippatos1, T. Tzotzas2, D.N. Kiortsis3, A. Triantos2, M. Karamouzis2,
A. Tselepis4. 1Department of Internal Medicine, Medical School, University
of Ioannina, Ioannina, Greece; 2Department of Biochemistry, Medical School
of Thessaloniki, Thessaloniki, Greece; 3Laboratory of Physiology, Medical
School, University of Ioannina, Ioannina, Greece; 4Laboratory of
Biochemistry, Department of Chemistry, University of Ioannina, Ioannina,
Greece

Introduction: Platelet-activating factor acetylhydrolase (PAF-AH or Lp-
PLA2) is a Ca2+-independent phospholipase A2 primarily associated in
plasma with LDL. Increased plasma Lp-PLA2 levels have been associated
with increased cardiovascular risk in large clinical trials. LDL is a hetero-
geneous population of particles with respect to size, density and chemical
composition. Several studies have shown that small dense LDL (sdLDL)
particles are more atherogenic compared with large-buoyant LDL particles

Objective: To assess the effects of weight loss on Lp-PLA2 activity and
low density lipoprotein (LDL) phenotype in obese women.

Methods: Twenty eight obese women participated in a weight reduction
program. All subjects received a low-calorie diet. Anthropometric parameters
were assessed and lipid profile, Lp-PLA2 activity, as well as LDL pheno-
type [using a 3% polyacrylamide gel-tube electrophoresis method (Lipoprint,
Quantimetrix)], were determined at baseline and after 4 months of treat-
ment.

Results: The patients lost 10.2±5 kg (p<0.001). A significant decrease of
total cholesterol, LDL cholesterol and triglyceride levels was observed after
weight loss. Moreover, Lp-PLA2 activity was reduced from 49±15 to 44±14
nmol/ml/min (p<0.01). Mean LDL particle diameter did not change after
the weight loss program. The large-buoyant LDL mass was reduced (from
56±22 to 45±15 mg cholesterol/dl, p<0.01), but neither sdLDL mass nor the
% proportion of the cholesterol mass of sdLDL subfractions over the total
LDL-cholesterol mass were changed after the intervention program.

Conclusions: Weight loss in obese women resulted in the improvement of
lipid profile and the reduction of the Lp-PLA2.

We-P14:383 HIGH CALCIUM DIET WITH WHEY PROTEIN
INHIBITS WEIGHT GAIN IN A MODEL OF DIET
INDUCED OBESITY

T.K. Pilvi1,2, R. Korpela1,2 , H. Vapaatalo2 , E. Mervaala2 . 1Foundation for
Nutrition Research, Helsinki, Finland; 2Institute of Biomedicine,
Pharmacology, University of Helsinki, Helsinki, Finland

Objective: An inverse relationship between calcium intake and bmi has been
found in several studies and specially dairy calcium has been shown to be
effective. It has been suggested that calcium affects adipocyte metabolism via
suppressing 1,25(OH)2-D and decreases fat absorption by binding fatty acids
in the gut. We studied the effect of calcium, whey and casein on body weight
(BW) in C57BL mice.

Methods: 30 9-week-old male C57BL mice were put on a high-fat diet.
Two groups received diet containing 1.8% CaCO3 AND 18% kcal either
casein (C) or whey (W) for 146 days. Low calcium (LC) group (0.4% CaCO3,
18% kcal casein) served as a control. Fecal calcium and fat excretion and body
fat content (by DXA) were measured twice during the study. The 1,25(OH)2-D
and PTH were measured from the serum samples at the end of the study.

Results: The final BW (44.1±1.1G) and body fat content (41.6±0.6%)
were significantly lower (P<0.05) in the W group than in the LC group
(48.1±0.8G and 44.9±0.8%), but there was no significant difference in the
BW or body fat content between the C and LC group. Serum 1,25(OH)2-D

levels were remarkably lower (P<0.001) in C and W groups (C 3.9±0.9
pmol/l, W 29.8±18.0 pmol/l) than in the LC group (327.1±35.0) and so were
the levels of PTH. The fat intake was slightly greater in W group than in the
C and LC groups and thus the small but significant difference found in the fat
excretion did not have significant effect on fat absorption.

Conclusions: High calcium diet with whey inhibits BW gain during high
fat diet, but CaCO3 as such doesn’t reduce weight or fat gain despite major
changes in 1,25(OH)2-D and PTH.

We-P14:384 DEVELOPMENT OF ANTIOBESITY VEGETABLE &
FRUIT EXTRACT. S.H.BOK, DEPARTMENT OF
PHARMACEUTICAL ENGINEERING, KONYANG
UNIVERSITY, NONSAN, KOREA

S.H. Bok. Konyang University, Nonsan, South Korea

To develop antiobesity agents and cholesterol lowering agents various veg-
etables and fruits which have been known to contain large amounts of
bioflavonoids and polyphenols were screened in animal feeding experiments
using mice.

The vegetable powders PF, BF and LF were selected and fed to mice at 5%
level in a high fat diet for 6 weeks. At the end of the 6 week period, the PF,
BF and LF fed mice were killed and the body weight, body fat weight, blood
lipid level, and hepatic lipids were analyzed. PF, BF, LF fed mice body weight
decreased by 4, 7, 9% respectively compared with control group mice. The
mouse body fat weight decreased by 8, 14, 5% respectively in PF, BF, LF fed
mice. The blood triglyceride level decreased by 32%, 26%, 34% and the blood
cholesterol level decreased by 51%, 36% and 40% in PF, BF, LF fed mice.

Vegetable powder PF, BF and LF were extracted in 100degree water for
4∼5 hours and the resulting extract was spray-dried and named PWE, BWE,
LWE respectively.

PWE, BWE, LWE were fed to mice at 10% level in a high fat diet for 6
weeks.

The PWE, BWE, LWE fed mouse body fat decreased by 16%, 20%, 36%.
The blood triglyceride level decreased by 32%, 50%, 50% and the

cholesterol level by 3%, 32%, 8% in PWE, BWE, LWE fed mice.
In conclusion, antiobesity vegetable powder PF, BF, LF were very effective

in reducing cholesterol and triglyceride in blood of mice. The water soluble
vegetable extracts PWE, BWE and LWE were effective in reducing the mouse
body fat and blood triglyceride level significantly.

We-P14:385 RESIDENTIAL MULTIDISCIPLINARY
REHABILITATION FOR THE TREATMENT OF
OBESITY

M. Mancini1, V. Rendina2 , R. Caporaso2, A. Caporaso3, M. Lionetti2 ,
F.P. Mancini4. 1Department of Medicine, University Federico 2nd, Naples,
Italy; 2Relax Center, S.Salvatore Telesino, Benevento, Italy; 3Department of
Orthopedics, Clinica S.Rita, Benevento, Italy; 4Department of Biological and
Environmental Sciences, University of Sannio, Benevento, Italy

Objective: To evaluate the simultaneous control of dietary intake, physical
activity and psychological status for reducing body weight (w) in obesity (ob),
especially in elder patients (pts).

Methods: Obese pts (29 men (m), 83 women (wo), BMI 30-80 kg/m2,
aged 15-72 yrs) have been admitted in a health center for a residential
multidisciplinary rehabilitation. A 1400-kcal diet was provided and tailored
physiotherapy was supervised. The aim was an extra energy expenditure of
700-1800 kcal daily depending on age and tolerance, by exercising on a tread-
mill and a standing bike, walking outdoors, and swimming. Psychological
evaluation and care were provided. Results (m±sd). Younger age (<50 yrs): 5
pts with mild ob (2 m and 3 wo, BMI 35±1.4 kg/m2, age 26±9 yrs) obtained
8-10% w reduction in 5-7 wks. 15 pts with severe ob (7 m, 8 wo, BMI 57±11
kg/m2, age 35±10 yrs) reached similar results in 6-8 wks. In the milder obese
pts, w loss/wk was 2.0±1.0 kg in m vs 1.4±0.4 kg in wo; in the severely
obese, it was 2.7±1.7 kg in m vs 1.7±0.6 kg in wo. Older age (>50 yrs):
11 m (BMI 35±3.0 kg/m2, age 59±8 yrs) and 31 wo (BMI 35±3.1 kg/m2,
age 63±2 yrs) with mild ob achieved 8 and 4.5% w reduction in 6 wks,
respectively. 50 pts with severe ob (9 m and 41 wo, BMI 49±6.5 kg/m2 and
age 61±7 yrs) achieved 6-7% w reduction in 6-7 wks. In mildly obese pts w
loss/wk was 1.3±0.7 kg in m vs 0.7 ±0.2 kg in wo; in severely obese pts, it
was 2.0±1.0 kg in m vs 1.1±0.6 kg in wo.

Conclusions: Residential rehabilitation by multidisciplinary approach is a
useful tool for w reduction in obese pts, including the elderly.
Funding: National Health Service.
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We-P14:386 DEVELOPMENT OF ANTIOBESITY HAMBURGER
INGREDIENT SLIM&SLIM PWH

S.H. Bok. Department of Pharmaceutical Engineering, Konyang University,
Nonsan, South Korea

To prevent obesity, heart disease, and diabetes various vegetable and fruit
extracts were evaluated in the mouse feeding experiments.

Several different antiobesity vegetable extracts, vitamins and plant fibers
were mixed together to prepare Slim&Slim PWH and Slim&Slim PWH was
fed to mice for 6 weeks at 10% level in the diet.

At the end of the 6 week period, the mice were killed. The mouse body
weight, body fat weight, blood lipid level, were analyzed.

Five grams of Slim&Slim PWH were mixed with 100g ground beef meat
to make hamburger meat patties.

Twenty-six college students were selected and they were given one Slim&
Slim PWH hamburger and 350ml of cola for their lunch for 30 days. As a
control, one regular hamburger and 350ml of cola were given to 14 students
for lunch.

At 0 time, students blood samples were taken at the hospital and their body
weight, body fat weight, total blood cholesterol, total blood triglyceride were
determined.

The total body fat weight of the Slim&Slim PWH fed mice decreased by
26.5%, the blood triglyceride level by 62% and the blood cholesterol level by
25%.

The Slim&Slim PWH added hamburger fed students showed 2.9% de-
creased level of blood cholesterol, while regular hamburger fed students
showed 5.8% increased level of blood cholesterol in 30 days.

The increase rate of triglyceride level was lower in the group of stu-
dents who had taken the Slim&Slim PWH hamburger relative to the control
group.

From the above results one can expect that intake of Slim&Slim PWH can
contribute to reduction of incidence of obesity, hyperlipidemia and diabetes.

We-P14:387 THE DIETARY BREAD, BETTER NUTRITION FOR
THE PEOPLE WITH DIABETES

Z. Savoski1, Z. Trpkovski2, Z. Servini1. 1Medical Centre, Prilep,
Makedonija; 2Medical Centre, Negotino, Makedonija

Objective: The aim of this study is to check how diet broad influence to
people with diabetes of the level of HbA1c.

Methods: In the project was participated 40 randomly picked volunteers,
from which 32 will consume diet bread and will measure level of the blood
sugar, and 8 volunteers will just measure level of the blood sugar without
consuming a diet bread. The condition was: all volunteers to observe toward
proposed directions for interim prescribed diet and use and receive therapy
proposed by an doctor. The volunteers were do measure of the blood level
sugar twice in a week.

The volunteers were separated in two bigger groups insulin dependent and
non-dependent, but also there was older and younger of 40 years.

During the project, we have made an education about diabetes to all
volunteers. The education goes individually during measure of blood sugar
level and in groups during meetings in the Club of ACDPC.

Results: The average enhancement of HbA1c was 1,9%, in the volunteers
who have made just measuring just 0,9%. The best results was gained from
insulin non-dependent and older that 40 years2,4% and the worst in children
just 0,7%, which was excepted because many factors like puberty, psychic
component and others.
Funding: Consuming of diet bread decrease blood level sugar, but also a big
influence in this have a education of people with diabetes.

We-P14:388 EFFECTS OF FOODS AND DIETS VARYING IN
GLYCEMIC INDEX AND GLYCEMIC LOAD ON
POSTPRANDIAL GLUCOSE AND INSULIN
RESPONSE AND MEASURES OF OXIDATIVE
STRESS

L. Augustin1,2 , C.W. Kendall1,2, A. Josse1,2, S. Salvatore3, , F. Brighenti3, ,
D.J. Jenkins1,2. 1Department of Nutritional Sciences, University of Toronto,
Toronto, Canada; 2Clinical Nutrition and Risk Factor Modification Center,
St. Michaels Hospital, Toronto, Canada; 3Department of Public Health,
University of Parma, Parma, Italy

Background: Epidemiological studies indicate that low glycemic index (GI)
and glycemic load (GL) diets may decrease risk for the development of

coronary heart disease (CHD) and diabetes. Clinical evidence indicates that
elevations in postprandial glycemia has been associated with increases in
oxidative stress. As such, dietary strategies which limit postprandial glucose
may be of benefit in moderate oxidative damage.

Objectives: To assess the effect of foods varying in glycemic index
and glycemic load on postprandial glycemia, insulinemia and measures of
oxidative damage.

Methods: Fifteen healthy subjects were fed 5 test meals: i) & ii) 50g
available carbohydrates from white bread (control), which was tested twice;
iii) 50g available carbohydrates from pasta; iv) 100g available carbohydrates
from pasta; and v) 100g available carbohydrates from white read. Blood
samples were obtained over the following 4 hours.

Results: Compared to the white bread control (50 g available carbohy-
drate), the area under the 2-hour glycemic response curve was significantly
greater for 100g available carbohydrate from white bread (mean±SE) 141±15
(P<0.05); was significantly reduced 50g available carbohydrates from pasta
(71±6; P<0.05); and was unchanged for 100g available carbohydrates from
pasta (90±10; P<0.05).

Conclusion: Altering the glycemic index and glycemic load of the diet
can greatly affect the postprandial glycemic response curve, which may have
important implications for oxidative damage and risk of CHD and diabetes.
Funding: Natural Sciences and Engineering Research Council of Canada.

We-P14:389 THE EFFECT OF PALATINOSE ON ATHEROGENIC
INDEX AND VISCERAL FAT IN MALE JAPANESE
BRAZILIANS

E. Moriguchi1, M. Mori2,5, H. Mori3, P. Ishikawa1, T. Sakuma1,
Y. Moriguchi1 , Y. Yamori4,5. 1Pucrs, Porto Alegre, Brazil; 2Research Inst.
Production Development, Kyoto, Japan; 3Inst. Health Restoration, Hyogo,
Japan; 4Mukogawa Womens Univ, Hyogo, Japan; 5Intl. Center On Primary
Prev. Cardiovasc. Diseases, Kyoto, Japan

Objective: To investigate whether the replacement of sugar by palatinose (6-
O-alpha-D-glucopyranosyl-D-fructofuranose) reduces atherogenic index (AI)
and visceral obesity in Brazilian Japanese immigrants.

Methods: A randomized, double-blind, placebo-controlled intervention
study was carried out by giving palatinose (PS) or sugar (S) as placebo for
16 weeks to male Japanese immigrants aged 35 to 80 y.o. living in Campo
Grande, MS, Brazil. Measurements before and after the intervention: blood
pressure (BP) by an automated BP system, visceral fat (VF) by CT scan,
fasting blood for total and HDL-cholesterol (TC, HDL), triglycerides (TG),
glucose, insulin. The study design was approved by the ethical committee of
Institute for Health Restoration.

Results: Significant decreases in AI (p<0.05) and VF (p<0.05) were
observed only in the PS from their initial levels. Inter-group differences in
percent changes of VF were nearly significant (p<0.1).

Conclusions: the substitution of sucrose by palatinose in the daily diet
can reduce visceral obesity and AI. Previous studies reported that palatinose
replacement for sugar attenuated postprandial elevation of blood glucose and
insulin. This improvement of insulin sensitivity by sucrose/palatinose substi-
tution, with the possible increase in adiponectine due to the size-reduction of
visceral fat, may also contribute to the protection against atherosclerosis be-
sides the decrease in the AI. Therefore, the substitution of sugar by palatinose
could reduce the risk of atherosclerosis and metabolic syndrome.
Funding: This study was funded by an unrestricted grant from Mitsui Sugar,
Japan.

We-P14:390 ACTIVATION OF POLYMORPHONUCLEAR
LEUKOCYTES BY POTATO CRIPS CONSUMPTION
IN HEALTY SMOKERS

D. Zapolska-Downar1,2 , A. Kosmider1, G. Nowicka1, M. Naruszewicz1 .
1National Institute of Food and Nutrition, Warsaw, Poland; 2Department of
Biochemistry and Clinical Chemistry The Warsaw Medical University,
Warsaw, Poland

Objectives: Activation of leukocytes is obligatory for inflammation and
atherogenesis by adhering to endothelium by specific ligands. It has been
recognized that deeply processed food may exert an effect on initiation and
progression of atherosclerosis. The aim of our study was to find out if the con-
sumption of potato crisps may induce oxidative stress and polymorphonuclear
leukocyte activation.

Methods: Using flow cytometry, we studied intracelullar reactive oxygen
species (ROS) formation and the expression of the leukocyte activation mark-
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ers in 20 healthy smokers at the baseline, after one month crisps consumption
(160 g daily) and after next one month without crisps consumption.

Results: After one month crisps consumption, expression of CD11a,
CD49d, CD14 and CD62 was significantly (p<0.01 for CD11a and p<0.001
for CD49d, CD14 and CD62L) on monocytes and lymphocytes (p<0.02 and
p<0.001 for CD49d and CD62L). ROS production was also significantly
higher on monocytes and lymphocytes (p<0.01 and p<0.02; respectively)
after one month crisp consumption. After next one month leukocyte activation
markers and intracellular ROS production was less but still significant higher
compared to baseline, suggesting that even stop crisp consumption during
next month in blood there are substance which activate leukocytes (possibly
haemoglobin-acrylamide adducts).

Conclusion: These results suggest a pro-inflammatory situation in the
blood after consumption of crips and must, likely represent increased adhesive
capacity of polymorphonuclear leukocytes to endothelium which contribute to
the inflammatory component of atherosclerosis.

We-P14:391 CLAS INHIBIT TRANSFORMATION OF
ARACHIDONIC AND LINOLEIC ACIDS IN
MACROPHAGES THROUGH DOWN REGULATION
OF CPLA 2/15 LO 1 AND SPLA2/COX 2 PATHWAYS

E.W.A. Stachowska, D. Chlubek. Departament Biochemistry, Pomeranian
Medical University, Szczecin, Poland

Objective: Macrophages are cells which actively participate in inflammatory
processes. The key enzymes which make the cell enter the inflammatory
reaction pathway are phospholipases A2. The objective of this study was to
assess the effect of CLAs on the expression and activity of the cytoplasmic
(cPLA2) and secretory phospholipases (sPLA2) and enzymes linked with them
in the metabolic pathways of 15-lipoxygenase (15LO-1) and cyclooxygenase
2 (Cox-2).

Methods: THP-1 human monocytic cells were differentiated to mac-
rophages by administration of 100 nM phorbol myristate acetate, then
macrophages were incubated for 48 hr with 30 μM fatty acids (CLAs: cis-9,
trans-11 and trans-10, cis-12 C18:2). After the incubation, the activities of
cPLA2, 15 LO-1, sPLA2, and Cox-2 were determined. Expression of sPLA2
and Cox-2 genes was measured.

Results: Both CLA isomers inhibited the activity of the cPLA2/15LO-1
pathway because they reduced the activity of cPLA2 (p<0,01 for cis-9,
trans-11 CLA and p<0,001 for trans-10, cis-12 CLA) and acted as inhibitors
of macrophage 15LO-1. The trans-10, cis-12 CLA isomer inhibited gene ex-
pression and enzymatic protein synthesis (p=0.02) of sPLA2 in macrophages.
Both isomers inhibited the activity of macrophage Cox-2 (p=0.027).

Conclusion: CLAs can reduce the intensity of inflammatory reactions
through the inhibition of activity of both phospholipases (cPLA2 and sPLA2)
in macrophages. The consequence of phospholipase inhibition is the reduction
of the release of arachidonic and linoleic acids from the cellular membranes of
macrophages, which contributes to the restriction of availability of substrates
for the enzymes 15LO-1 and Cox-2 conjugated with phospholipases. CLAs
seem to be also involved in direct inhibition of 15LO-1 and Cox-2.
Funding: Supported by a grant No. 15 POB 11723 from the State Committee
for Scientific Research, Poland.

We-P14:392 CONJUGATED LINOLEIC ACIDS INCREASE
NON-OXIDATIVE OXYGENATION OF
ARACHIDONIC ACID IN MONOCYTES VIA PPAR
ALPHA RECEPTOR ACTIVATION

D. Chlubek, E. Stachowska. Department of Biochemistry, Pomeranian
Medical University, Szczecin, Poland

Objective: A diet enriched in CLA potentiated inflammatory processes in
the human body, contributing to an increase in 8-iso-PGF2alpha synthesis.
Receptors activated by peroxisome proliferators (PPAR alpha) are transcrip-
tion factors functioning as regulators of transcription of genes associated with
lipid metabolism. Fatty acids are ligands of PPAR alpha receptors. Their main
function is to regulate the genes involved in mitochondrial and peroxisomal
beta-oxidation of fatty acids. The objective of this study was to determine
whether CLA can activate non-enzymatic oxidation of arachidonic acid in
differentiating monocytes.

Methods: Monocytes were isolated from venous blood of healthy donors,
and then incubated for 7 days with 100 uM CLAs. After the incubation, the
expression of PPAR alpha, the activity of sPLA2 and cPLA2, the concentration
of 8-iso-PGF2alpha and the synthesis of ROS were measured.

Results: CLA activated the expression of PPAR alpha receptors, reducing
the activity of both PLAs. Incubation of monocytes with CLA potentiated
ROS synthesis and increased the level of 8-iso-PGF2alpha in the cells
tested.

Conclusion: Activation of PPAR alpha caused by CLA leads to increased
activity of the respiratory chain and as a result to an increase in free radical
synthesis in the cell. Additional inhibition of phospholipase activity reduces
the release of arachidonic acid from monocyte membranes. An increase in
ROS concentration in the cell stimulates oxygenation of arachidonic acid
in non-enzymatic reactions and contributes to an increase in the level of
8-iso-PGF2alpha in differentiating monocytes.

We-P14:393 THE NATURAL CONCENTRATION OF THE
CONJUGATED LINOLEIC ACID, CIS-9,TRANS-11
IN MILK-FAT CAN MODULATE THE
ATHEROGENIC RISK IN HYPERLIPIDEMIC
HAMSTERS

A. Quignard-Boulange1 , K. Valeille2 , J. Ferezou3, G. Amsler3, D. Gripois3,
J.C. Martin4, M. Parquet3. 1Inserm U671, Paris, France; 2Pierre Fabre,
Castres, France; 3Len, U-Parisxi, Orsay, France; 4UMR Lipides et Nutrition
Humaine, Marseille, France

Objective: Milk-fat is usually considered to be pro-atherogenic, although
its fatty acid composition can vary, mainly due to farming conditions. We
evaluated if such usual variation can modify the atherogenic outcome of
dairy-fat.

Method: Aortic lipid deposition and related risk-factors (lipoprotein profile
and aortic genes expression) were examined in Syrian hamsters given for 12
wk diets containing 200g/kg of 2 commercial milk-fats (HSF and LSF) con-
strasting respectively with regard to total saturated fatty acids (72% vs 67%),
18:1trans (4.24 vs 7.26%) and conjugated linoleic acid (mainly cis9,trans11
or rumenic acid) (0.39 vs 2.59%).

Results: Hamsters fed the LSF-diet had 25% less aortic cholesteryl-
ester deposition than the HSF one, and this was accompanied by lower
LDL-cholesterol concentration, LDL-/HDL-cholesterol ratio, and local in-
flammatory status (aortic gene expression of COX-2), and a lower aortic gene
expression of adhesion molecule (VCAM-1) (all P < 0.05). Rumenic acid in
the LSF-diet was then artificially brought from 4.5 to 9 g/kg. This amplified
the anti-atherogenic effect of the original LSF-diet compared to HSF-diet: less
aortic cholesterol loading, increased reverse cholesterol transport potential
(higher HDL-cholesterol concentration and aortic ABCA1 gene expression),
decreased LDL-peroxidability index and gene expression of pro-inflammatory
IL-1b in aorta (all P < 0.05).

Conclusion: our results suggest that the atherogenic potential of milk-fat
can be greatly reduced in products with a high rumenic acid concentration,
and argue for increasing this fatty acid in milk.

We-P14:394 INHIBITION OF LDL OXIDATION IN RED YEAST
RICE

E. Yoshioka1, H. Uto1, C. Yanagisawa1 , N. Machida1 , Y. Kishimoto1,
M. Hasegawa1, M. Tani1, T. Kido1, H. Yoshida2, K. Kondo1. 1Ochanomizu
University, Bunkyo-Ku, Japan; 2Division of Nephrology And Hypertension,
Department of Internal Medicine, The Jikei University School of Medicine,
Minato-Ku, Japan

Objective: Red yeast rice is the fermented product of rice in which red yeast
(Monascus purpureus) grows. It is a traditional food in China, which has been
used for many centuries to enhance the color and flavor of food, and it is
also used as a medicine for both the digestive and vascular functions. This
contains lovastatin, which is an inhibitor of HMG-CoA reductase, however
limited information is available regarding the antioxidant effects. We here in
assessed the antioxidant activity of red yeast rice.

Method: We first studied the scavenging activities of the DPPH free radical
of red yeast rice and determined the total amount of polyphenols in it. Next,
we examined the LDL oxidation lag time of red yeast rice. LDL was added to
red yeast rice extract and there after the conjugated dienes formed with V70
were measured. We also studied the low-cholesterol effect by analyzing the
HMG-CoA reductase protein and mRNA levels in HepG2 cells after incubated
with red yeast rice.

Results: The amount of scavenging DPPH radical was 0.12±0.01mM,
while the total amount of polyphenols was 0.18±0.03mM. The LDL oxidation
lag time was 101.7±13.8 min (p<0.001) and the control was 50.4±17.1
min. The HMG-CoA reductase protein level significantly increased to 1.41-
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fold(p<0.001). A PCR analysis revealed the mRNA expression of HMG-CoA
reductase to be upregulated in comparison to the control cells.

Conclusion: Red yeast rice has a significant antioxidant activity on DPPH
free radical and LDL oxidation and it also increased both the HMG-CoA
reductase protein and mRNA levels.

We-P14:395 THE ANTIOXIDANT ACTIVITIES OF ALMONDS
AGAINST LDL OXIDATION

C. Yanagisawa, H. Uto, M. Tani, Y. Kishimoto, N. Machida, M. Hasegawa,
E. Yoshioka, T. Kido, K. Kondo. Ochanomizu University, Tokyo, Japan

Objective: There have been numerous studies indicating that almond con-
sumption is helpful in the prevention of atherosclerosis. The aim of our study
was to investigate the inhibitory effect of almonds on LDL oxidation.

Methods: Dried roasted almonds from California were extracted by soak-
ing in water at 20 degrees Celsius for 24 hours. We then measured the total
polyphenol contents by a Foline-Ciocaluteu assay, the free radical scavenging
activity using the DPPH, the lyso-PC content in LDL, an LDL oxidation
lag time assay, and the cell-mediated LDL oxidizability with HUVEC was
determined by a LPO assay, TBARS assay and agalose gel electrophoresis.

Results: Each whole almond had a total polyphenol concentration of
746±96ug, which was mostly contained in its skin. Almond skin showed the
equivalent of 2.2±0.8mM ascorbic acid regarding its DPPH radical scavenging
ability. The lag time prolongation rate relative to the control was 5.69±0.94.
The lyso-PC production in LDL was suppressed with whole almonds and
a sample of almond skin only, but not with almonds without the skin. The
LPO, TBARS and Rf levels decreased compared 46.2% (p<0.0001), 70.9%
(p<0.0001) and 77.0% (p=0.0003), respectively.

Conclusion: Almonds thus showed a clear DPPH radical scavenging abil-
ity, a prolonged lag time, and a suppression of the lyso-PC production. This
inhibitory effect against LDL oxidation was mostly derived from the skin,
which contained a large amount of polyphenol. In addition, cell-mediated
LDL oxidation was suppressed after the treatment of whole almonds.

We-P14:396 THE EFFECT OF ALMONDS ON THE SERUM
LIPID, LIPOPROTEIN AND APOLIPOPROTEIN
LEVELS IN JAPANESE MALE SUBJECTS

C. Yanagisawa 1, H. Uto1, M. Tani1, Y. Kishimoto1, N. Machida1,
M. Hasegawa1, E. Yoshioka1, T. Kido1, K.G. Lapsley2, K. Kondo1.
1Ochanomizu University, Tokyo, Japan; 2Almond Board of California,
Modesto, USA

Objective: Regular almond consumption may protect against the risk of
coronary heart disease despite their high caloric and fat content. The aim of
this study was to investigate the effect of almonds on serum lipid levels in
Japanese male subjects.

Methods: Twenty four subjects aged from 27-64 years of age were
randomized into three groups; consisting of a full-dose almond group (56g
almonds, n=8), a half-dose almond group (28g almonds, n=8), and a control
group (n=8). The dose-response effects of whole almonds were compared
with the control. The subjects consumed prepared packaged meals, containing
a mean of 2360kcal/day of energy, 35.6% energy from fat including test
almonds for 4 weeks after a washout period. Fasting blood samples were then
obtained at 0, 2 and 4 weeks.

Results: The percentage of 35.6% of energy from fat is very high for
Japanese, and thus the serum total cholesterol levels increased. After two
weeks, the cholesterol levels increased to 16.0±14.6mg/dl in the control group
and 14.4±20.1mg/dl in the half-dose group. However, the full-dose almond
group showed no increase, -1.6±11.8mg/dl (p=0.0377 vs. control, p=0.0570
vs. half-dose). Similarly, the same tendencies were seen regarding the serum
LDL-cholesterol and apolipoprotein B levels. According to the MDA-LDL
levels, a significant decrease was recognized in the full-dose group after two
and four week periods.

Conclusion: A modest quantity of almonds in the diet each day for 4
weeks did not lead to an increase in the total cholesterol, LDL-cholesterol or
apolipoprotein B levels, and led to a decrease in the MDA-LDL levels.

We-P14:397 TESTING VARIOUS VEGETABLES FOR
ANTI-THROMBOTIC EFFECT: II. CARROTS

J. Yamamoto1, A. Naemura1, Y. Ijiri2 , K. Ogawa3, T. Suzuki4, Y. Shimada4.
1Kobe Gakuin University, Kobe, Japan; 2Hyogo University, Kakogawa,
Japan; 3Ono Pharmaceutical Co. Ltd., Osaka, Japan; 4Sakata Seed
Corporation, Shizuoka, Japan

Objective: Prevention of arterial thrombotic diseases has high priority in
developed countries. As inappropriate diet is known to predispose for acute
thrombotic events, intake of a diet with antithrombotic effect may be efficient
in preventing such diseases. The aim of the present study was to screen
antithrombotic varieties of carrot.

Methods: A shear-induced in vitro platelet reactivity/thrombolysis test
(Gorog Thrombosis Test; http://www.montroseltd.net/) was used to screen for
antiplatelet and thrombolytic activities. Effective varieties were further tested
with a laser-induced in vivo thrombosis model in mice. Antioxidant capacity,
polyphenolics, carotene, tocopherol and ascorbate levels were also measured.

Results: The tested 15 carrot varieties showed different in vitro effect on
platelets and spontaneous thrombolysis. One variety (Sakata-0421) inhibited
platelet reactivity, enhanced thrombolysis and exerted an antithrombotic effect
in vivo. Variety 0420 stimulated platelets, enhanced thrombolysis, but had
no effect on thrombosis. Variety 0418 enhanced thrombolysis, did not affect
platelets but showed an antithrombotic effect. Most of the antithrombotic ac-
tivities (except 0421) were lost after 100C for 10 min. Effects on platelets and
thrombolysis did not show significant relationship with either the antioxidant
activities or polyphenolics, carotene, tocopherol and ascorbate contents.

Conclusions: Carrot varieties can be grouped into subclasses having either
anti- or prothrombotic activities. Inclusion of carrots with antithrombotic
effect may increase the effectiveness of an antithrombotic diet.

We-P14:398 ADDITIVE EFFECTS OF STEROLS TO RICE BRAN
OIL ON SERUM CHOLESTEROL LEVELS IN RATS

E. Tsuji1, M. Takahashi2, S. Kinoshita1, M. Tanaka3, K. Tsuji4. 1Hyogo
University, Kakogawa, Japan; 2Boso Oil & Fat Co., Ltd., Funabashi, Japan;
3National Institute of Health and Nutrition, Tokyo, Japan; 4University of
Hyogo, Himeji, Japan

Objective: Rice bran oil (RO) is characterized by a relatively high content
of unsaponifiable materials of non-fatty acid components. RO lower plasma
cholesterol levels and its lowering ability seems to be due to the contents of
unsaponifiable materials. Sterols have also hypocholesterolemic activity, it is
useful for the dietary supplements as one of the functional materials. In this
study more additive effects of commercial sterols to the natural RO on serum
cholesterol levels were studied.

Methods: Male SD rats were fed a hypercholesterolemic diet containing
cholesterol and Na cholate. [Exp.1] Dietary lipid sources were lard in the
control group and the natural RO, sterol added (1.0 or 2.0%) to RO in the
experimental groups. [Exp.2] Soybean oil used in the control group and sterol
added (0.5, 1.0, 1.5 or 2.0%) to the natural RO in the experimental groups.
Experimental periods were 3 (Exp.1) or 4 (Exp.2) weeks.

Results: [Exp.1] Serum TC in the control group were the highest, but sig-
nificantly decreased in all experimental groups. Serum HDL-C was the lowest
in the control group. HDL-C in the experimental groups clearly increased.
[Exp.2] There were no differences in the serum TC in all groups. HDL-C
in the experimental groups were higher compared to the level of the control
group.

Conclusion: It was suggested that the surprising effect on serum choles-
terol levels was not observed in the sterol added oil groups, because RO
include naturally high contents of sterols. However RO is preferable for
regulating lipid metabolism and is very beneficial for promoting our health by
using it in our dietary life.

We-P14:399 CAROTID AND BRACHIAL ARTERIAL FUNCTION
IN HEALTHY POSTMENOPAUSAL WOMEN: A
COMPARISON BETWEEN VEGETARIANS AND
OMNIVORES

P.L. Torng1, T.C. Su2, J.S. Jeng3, M.F. Chen2, C.S. Liau2. 1Department of
Obstetrics and Gynecology, National Taiwan University Hospital, Taipei,
Taiwan; 2Department of Internal Medicine, National Taiwan University
Hospital, Taipei, Taiwan; 3Department of Neurology, National Taiwan
University Hospital, Taipei, Taiwan

Objective: We have demonstrated there is no significant difference in carotid
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atherosclerosis between healthy postmenopausal vegetarians and omnivores;
however, information regarding the arterial function in vegetarians is limited.

Methods: This study was designed to compare whether carotid and
brachial arterial function are better in 49 healthy postmenopausal vegetarians
than 41 matched omnivores. Arterial function of common carotid artery was
assessed by carotid ultrasound, and brachial artery distensibility (BAD) and
brachial artery compliance (BAC) were evaluated by pulse dynamics method
(DynaPulse 2000, Pulse Metric, San Diego, California), respectively. Fasting
blood levels of lipoprotein (a), high-sensitivity C-reactive protein (hs-CRP),
lipid profile, homocysteine, Vitamin B12 and glucose were assessed.

Results: Levels of vitamin B12 were lower, and homocysteine levels were
higher significantly in vegetarians in comparison with those of omnivores.
Serum levels of lipoprotein (a) and hs-CRP were no difference between the two
groups. Carotid beta-stiffness index and BAC and BAD were no significant
difference between the two groups even after adjusting associated covariates.
Multivariate lineal regression analysis revealed age and pulse pressure were
the major determinants of carotid beta-stiffness index, however, pulse pressure
and fasting glucose were the major determinants of BAD.

Conclusions: There was no significant difference in arterial stiffness in-
dexes between apparently healthy postmenopausal vegetarians and omnivores.
Funding: National Taiwan University Hospital, Taipei (NTUH 91-S049).

We-P14:400 OLIVE OIL AND RED WINE POLYPHENOLS
INHIBIT REACTIVE OXYGEN SPECIES AND
EICOSANOID RELEASE INDUCED BY OXIDISED
LOW DENSITY LIPOPROTEINS

M. Vivancos, J.J. Moreno. University of Barcelona, Barcelona, Spain

Oxidation of low density lipoproteins (LDLs) is an early and critical event
in atherogenesis. Besides the role of oxidised LDL (oxLDL) in promoting
the transformation of macrophages to foam cells, they affect many aspects
of macrophage function linked to the inflammatory response of these cells
though the synthesis and secretion of mediators such as reactive oxygen
species (ROS) and eicosanoids.

Mediterranean diet has a key role in cardiovascular disease prevention.
There is consistent evidence for an antioxidant activity of some selected
phenolic compounds of olive oil and wine. Thus, these compounds show
several anti-atherogenic activities such as the inhibition of LDL oxidation.

Here, we study the effect of hydroxytyrosol and resveratrol on ROS produc-
tion as well as on arachidonic acid release, cyclooxygenase-2 expression and
eicosanoid synthesis induced by oxLDL in RAW 264.7 macrophage cultures.

Our results shown that these polyphenols decreased superoxide anion and
hydrogen peroxide production induced by oxLDL. Moreover, both polyphe-
nols were able to inhibit arachidonic acid release and cyclooxygenase-2
overexpression induced by oxLDL and consequently reduced eicosanoid
(PGE2/LTB4) synthesis. Moreover, we observed that both compounds did not
modify oxLDL uptake by RAW 264.7 macrophage. Thus, olive oil and red
wine polyphenols at nutritionally relevant concentrations modulate cell sig-
nalling involved in the release of pro-inflammatory mediators by macrophages
that partially explaining atheroprotection from Mediterranean diet.
Funding: Supported by Spanish Ministry of Science and Technol-
ogy (BFI2001-3397) and the Autonomous Government of Catalonia
(2001SGR00266)

We-P14:401 DOES DIETARY INTAKE OF VITAMIN B6 AND
FOLATE AFFECT HOMOCYSTEINE AND CRP
LEVELS IN PATIENTS WITH HEART FAILURE ?

M. Makarewicz-Wujec1 , M. Kozlowska-Wojciechowska 2. 1National Point of
Information, National Food and Nutrition Institute, Warsaw, Poland;
2Department of Pharmacognosy and Molecular Basis Phytotherapy The
Warsaw Medical University, Warsaw, Poland

The purpose of the study was to assess the effect of dietary intake of vitamin
B6 and folate on Hcy and CRP levels in patients with diagnosed heart failure
(HF) and patients with moderate hyperlipidaemia (HLP).

Group A consisted of 31 patients aged 55.5 ±7.0 with HF diagnosed on
the basis of clinical symptoms and NYHA classification. Group B consisted
of 31 patients aged 52.2 ±11.3, without clinical signs of heart failure and with
moderate hyperlipidaemia (TC < 260 mg/dl). Vitamin B6 and folate intake
were assessed on the basis of a 24-hour nutritional interview. In the serum of
patients in both groups Hcy and CRP levels were assayed by an enzymatic
method. In group A were found significantly (<0.05) higher levels of Hcy
(14.6±4.06 mmol/l) than in group B (12.1±3.05 mmol/l), similarly, the

serum level of CRP was higher in patients with HF (3.9±.3.31 mg/ml) than in
patients with HLP (2.4± 2.41 mg/ml) (<0.05). Dietary folate intake in patients
with HF was 162.2±80.11 mcg/day and was lower than in the control group
(191.0±119.4 mcg/day), it follows that only in 57 and 68% respectively of the
RDI. Vitamin B6 intake in both groups was at the same level of 1.7 mg/day
(85% of the RDI). The higher levels of Hcy in patients with HF may reflect
the lower dietary intake of folate, because vitamin B6 intake was similar in
both groups, presumably it did not affect Hcy levels. The higher levels of CRP
in patients with HF confirm the existence of an active inflammatory process;
they may reflect also the progression of atherosclerosis consequential to the
action of various pro-inflammatory factors, including Hcy.

We-P14:402 EFFECT OF SEVERAL FATTY ACIDS ON
POSTPRANDIAL HYPERLIPEMIA

Y. Kishimoto, M. Tani, A. Takeuchi, C. Yanagisawa, M. Hasegawa,
N. Machida, E. Yoshioka, H. Uto, Y. Masuda, K. Kondo. Ochanomizu
University, Tokyo, Japan

Objective: Postprandial hyperlipemia has been recognized to be a risk factor
for atherosclerosis development, which is closely related to fat consumption.
This study evaluated the effect of three kinds of mayonnaise with differing fat
contents on hyperlipemia.

Methods: Twenty healthy male volunteers ingested three different kinds
of mayonnaise (15g) in each trial (TG (Triacylglycerol) mayonnaise, TG
half-energy mayonnaise, DG (Diacylglycerol) mayonnaise). Blood samples
were then collected at 0, 2, 3, 4, 6 h after the ingestion of each mayonnaise.
The serum lipids were measured by enzymatic methods while the lipoprotein
lipids were analyzed using agarose gel electrophoresis.

Results: After fat loading, the TG (Triglyceride) concentration increased
over time in the plasma, chylomicron and VLDL, and it also showed a
maximum level after about 3 hours. The area under the curve (IAUC) after
the ingestion of TG half-energy mayonnaise (plasma TG: 44.5±13.2, chy-
lomicron TG: 4.1±0.6) was significantly less than that for TG mayonnaise
(plasma TG:75.6±11.0, chylomicron TG:9.6±1.7). No significant differences
were observed in the plasma TG and chylomicron TG levels between the DG
mayonnaise and TG mayonnaise groups.

Conclusions: For the control of postprandial hyperlipemia, in addition to
controlling the type of fatty acid ingested by individuals, it is also important
to reduce the amount of ingested fatty acid energy.

We-P14:403 DRIP PAPER-FILTERED AND BOILED AND
COTTON-FILTERED COFFEE REDUCE LIPID
PEROXIDATION AND ANTHROPOMETRIC
PARAMETERS IN PRIMARY
HYPERCHOLESTEROLEMIA

R.P. Costa, M.C. Elias, M.C.O. Izar, A.O. Santos, L. Pinto, S.S.M. Ihara,
A.A. Lascasas, W.G.M. Relvas, F.A.H. Fonseca. Federal University of Sao
Paulo, Sao Paulo, Brazil

Objectives: Observational studies reported coffee consume associated to
lower risk of new onset diabetes. We aimed to verify whether moderate
consumption of drip-paper-filtered (PF) or boiled and cotton-filtered (CF)
coffee could modify anthropometric aspects, lipid profile and peroxidation in
hypercholesterolemic (HC) patients.

Methods: A randomized crossover study was conducted on 60 patients
with primary HC. Patients were assigned to receive 250 mL/d of both coffees
for two six-week periods, regardless the order of treatments. Lipid profile and
hydroperoxides (FOX2) were obtained after AHA/NCEP III diet (D), and at
weeks 6 and 12. Apo-E genotypes were examined by PCR-RFLP.

Results: In spite of similar diet components during the treatment periods,
there was a modest reduction in body weight (D=66.1±1.4, PF=65.7±1.5,
CF=65.8±1.5 kg, D>PF=CF; p<0.05), BMI (D=27.1±0.5, PF=26.8±0.5,
CF=26.9±0.5 kg/m2; p<0.05, D> PF=CF), and waist circumference
(D=87.5±1.4, PF= 86.3±1.4, CF= 86.4±1.4 cm; p<0.001, D> PF=CF)
after either coffee preparation, with no effect on lipid profile, blood glu-
cose or liver enzymes. Both coffee brews markedly reduced lipoperoxidation
(D=7.3±0.9, PF= 2.9±0.6, CF=2.5 ±0.4 nmol/mL; p< 0.005, D> PF=CF),
and there was a trend for higher caffeine consumption during treatment periods
with both coffees (p=0.08). There were no influences of Apo E genotypes.

Conclusions: Moderate consumption of both coffee preparations improved
lipid peroxidation and anthropometric parameters without harmful effects.
These results can be explained by a postulated insulin-sensitizing effect of
caffeine.
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We-P14:404 A MUSHROOM, WHITE BUNASHIMEJI
(HYPSIZIGUS MARMOREUS) PREVENTS THE
DEVELOPMENT OF ATHEROSCLEROSIS IN
APOLIPOPROTEIN E-DEFICIENT MICE

M. Ikeda1, K. Mori2, C. Kobayashi1, Y. Ohmori1, T. Tomita1. 1University of
Shizuoka, Shizuoka, Japan; 2Hokuto Corporation, Nagano, Japan

Objective: This study investigated whether daily consumption of a mush-
room, white bunashimeji prevents the development of atherosclerosis in
apolipoprotein E-deficient [apoE-/-] mice maintained on the normal diet.

Methods: Six-week old male apoE-/- mice were fed either a normal
diet (cholesterol concentration<0.067%), or the diet supplemented with 3%
of the dry-powdered mushroom, white bunashimeji (Hypsizigus marmoreus)
for 10 weeks. The concentration of serum cholesterol and triglyceride were
measured every 2 weeks. The size of atherosclerotic lesions was measured
with paraffin cross-sections of the aortic sinus and the aorta stained with
haematoxylin-eosin. Serum lipoprotein profile was measured using an HPLC-
method.

Results: The level of serum total cholesterol and VLDL-cholesterol were
significantly lower in the supplemented group than in the control group.
However, there is no difference in serum triglyceride and HDL-cholesterol
concentrations between the two groups. The atherosclerotic lesions were
apparently observed in the end of the aorta and the aortic sinus in apoE-/-
mice at 16 weeks of age maintained on normal diet. The ingestion of the
white bunashimeji for 10 weeks significantly prevented the development of
atherosclerotic area in compared with without the supplementation.

Conclusion: Ingestion of the white bunashimeji prevented an increase of
VLDL-cholesterol and the development of atherosclerosis around the aortic
valve in apoE-/- mice fed with normal diet.
Funding: Ingestion of the white bunashimeji is efficient for prevention of the
development of atherosclerosis in apoE-/- mice fed with normal diet.

We-P14:405 MECHANISM OF THE ANTI-THROMBOTIC
EFFECT OF DIETARY DIACYLGLYCEROL IN
ATHEROGENIC MICE

Y. Ijiri1.2, A. Naemura1, T. Yamashita1, H. Ikarugi1, J. Yamamoto1.
1Laboratory of Physiology, Faculty of Nutrition, Kobe, Japan; 2Faculty of
Health Science, Hyogo University, Kakogawa, Japan

Objective: We have shown earlier that diacylglycerol (DAG) but not triacyl-
glycerol (TAG) inhibited thrombus formation. The aim of the present study
was to investigate the mechanism of this antithrombotic effect of DAG.

Methods: Four diets, the (1) Western-style high fat diet containing 20%
lipid and 0.05% cholesterol (w/w), (2) TAG-rich and (3) DAG-rich high
fat diets containing 20% lipid and 0.05% cholesterol, but all lipid replaced
by TAG or DAG oil with very similar fatty acid composition and the (4)
Japanese-style low fat diet containing 7% oil but no cholesterol were given
to ApoE and LDLR double deficient mice. Atherogenicity was assessed
by morphology, mapping the whole aorta and measuring the total area of
lipid-stained lesions. Endothelial function was measured by the flow-mediated
vasodilation test (FMV). Platelet reactivity was assessed from native blood
sample by a shear-induced platelet function test (haemostatometry). Serum
lipoprotein profile was measured by HPLC.

Results: Both the Western-style and the TAG-rich high fat diets have
accelerated atherosclerosis. In contrast, DAG-rich high fat diet inhibited the
atherosclerotic process in an extent comparable with the Japanese-style low
fat diet. There was no significant difference in platelet and coagulant activity
between the studied diet groups. DAG-rich but not the TAG-rich high fat diet
significantly suppressed serum LDL cholesterol level.

Conclusions: The present findings suggest that the mechanism of anti-
thrombotic and anti-atherogenic effect of DAG may involve a protection of
the vascular endothelium from injury and lowered serum LDL cholesterol.

We-P14:406 PALM VITAMIN E INHIBITS THE PROGRESSION
OF ATHEROSCLEROSIS IN RABBITS FED AN
ATHEROGENIC DIET

A. Idris, K. Sundram. Malaysian Palm Oil Board, Kuala Lumpur, Malaysia

Objective: The ability of palm vitamin E tocotrienols (TRF) to inhibit
development and progression of atherosclerosis in rabbits was evaluated.

Methods: 16 NZ White rabbits were divided into 2 groups and fed an
atherogenic diet (AD) containing 35% fat + 0.15% cholesterol. The fat con-
tained 71%, saturated fatty acids mainly as C12:0+C14:0. The test group was

fed the AD with added TRF (500mg/kg diet), while the control group (CG)
consumed a diet without added vitamin E. Animals were fed diets ad libitum
for 100 days. Fasting blood was obtained at sacrifice and plasma TC, HDL-C,
LDL-C and TG were analyzed. The entire aorta was traced, dissected and
stained with Oil Red O for delineation of atheromatous deposits in the intima.
Lesions were quantified using a computerized imaging system. Significance
was established at p<0.05

Results: Plasma lipids (mmol/L) were significantly lowered in the TRF
group (TC, 20.7±4.8; LDL-C, 18.3±5.8 and TG, 3.9±2.1) compared to
the CG (TC, 29.7±11.5; LDL-C, 27.3±13.7 and TG, 6.9±2.7). HDL-C
was however unaffected by the dietary treatments. Atherosclerotic lesions
were quantified as fibrous or fatty plaques and fatty streaks. Feeding TRF
significantly reduced fibrous plaques (1.9±2.8) compared to the CG diet
(14.1±11.7) whereas fatty plaques (TRF, 4.3±4.13; CG, 1.4±1.8) and fatty
streaks (TRF, 2.4±2.1; CG, 1.6±2.3) were significantly increased in the TRF
fed animals.

Conclusion: This study suggests that TRF inhibits atherogenesis by reduc-
ing formation of fibrous plaques mediated partly through reduced TC, TG and
LDL-C.
Funding: Malaysian Palm Oil Board (MPOB)

We-P14:407 EFFECT OF COFFEE ON THE OXIDATIVE
SUSCEPTIBILITY OF LOW-DENSITY
LIPOPROTEIN

M. Hasegawa, C. Yanagisawa, Y. Kishimoto, N. Machida, E. Yoshioka,
M. Tani, T. Kido, H. Uto, K. Kondo. Ochanomizu University, Bunkyo-Ku,
Japan

Objective: Coffee is a widely consumed beverage throughout the world. The
oxidative modification of LDL may play a key role in early atherogenic
events. We observed an antioxidant ability in coffee, especially regarding the
antioxidant ability of LDL.

Methods: We used both commercially available coffee and decaffeinated
coffee. In the first section, we assessed the antioxidant activity of coffee
against the DPPH radicals and LDL oxidation. In addition, we also measured
the total polyphenol contents.

Secondly, we examined the effect of pretreatment with coffee on the ability
of cells (HUVEC) to oxidize LDL.

We next examined the LDL oxidizability in 11 healthy volunteers with a
single dose of 10g of decaffeinated coffee powder.

Results: In an in vitro study, the inhibitory effects of DPPH radicals and
LDL oxidation were observed in coffee and chlorogenic acid. Coffee was rich
in polyphenols.

The pretreatment of HUVEC with 1000 micro g/ml decaffeinated coffee
significantly reduced the TBARS and LPO formation in endothelial cell-
mediated LDL oxidation (6.60±0.75 vs.3.20±0.37 micro mol/mg protein,
p<0.001; 8.5±0.9 vs.5.5±1.1nmol/mg protein, p<0.059). This treatment also
decreased the electrophoretic mobility of LDL for 50.2±3.9% (p<0.001).

After ingestion of decaffeinated coffee, the lag time significantly increased
at 1h and 2h (1.06±0.07 fold, p<0.05; 1.06±0.10 fold, p<0.05).

Conclusion: Coffee showed a relatively strong antioxidant activity against
the DPPH radicals, LDL oxidation by an azo compound and cell-mediated
LDL oxidation.

We-P14:408 THE ANTIOXIDATIVE AND ANTI-ATHEROGENIC
EFFECTS OF THE FERMENTATION BROTH OF
LINGZHI (G. LUCIDUM) CULTIVATED IN THE
MEDIUM CONTAINING LEGUMINOUS PLANTS

Y.L. Chien1, Y.L. Yang1, L. Sun Hwang1. Institute of Food and Technology,
Ntu, Taipei, Taiwan

Objective: To investigate the antioxidative and anti-atheroenic effects of the
fermentation broth produced by using leguminous plants as part of the liquid
fermentation medium of Lingzhi (Ganoderma lucidum), a traditional Chinese
medicial fungus.

Methods: The experiment consisted of two parts. The in vitro evaluation
of antioxidative activity by DPPH scavenging test and the inhibition of Cu2+-
induced human LDL oxidation. The in vivo study of the anti-atherogenic
effect in hamsters. There were three groups: Group 1 (control) fed a high-fat
(12%), high-cholesterol (0.3%) diet; group 2 (postive control) fed control
diet plus 0.1% isoflavone; group 3 (G. lucidum) fed control diet plus 10%
lyophilized powder of the fermentation broth. After eight weeks, lipid profiles
of serum and liver were analyzed.
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Result: Results of the in vitro tests showed that the lag time of LDL oxi-
dation prolonged while the fermentation time increased. The total polyphenol
content of the fermentation broth and DPPH scavenging ability also increased
with the fermentation time. The in vivo experiment results showed that
fed 0.1% isoflavone decreased its serum malonyldialdehyde (MDA) by 9%
(p<0.05), while fed with 10% fermentation broth would decrease its liver
cholesterol and serum MDA by 17% (p<0.05) and 12% (p<0.05), respectively.

Conclusions: In vitro antioxidative activity of the fermentation broth of
G. lucidum increased with fermentation time. Hamsters fed 10% fermentation
broth showed lower liver cholesterol content and serum MDA level.
Funding: National Science Council, ROC.

We-P14:409 SUPPLEMENTATION OF L-ARGININE IMPROVE
ENDOTHELIUM-DEPENDENT VASODILATION IN
HYPERCHOLESTEROLEMIA WITH IMPAIRED
VASODILATION

P.R. Chen1, C.M. Lee1, T.C. Su1, T.L. Liu2, B.W. Chuo2, C.E. Tsai2.
1National Taiwan University Hospital and National Taiwan University
College of Medicine, Taipei, Taiwan; 2Department of Bioscience Technology,
Chung Yuan University, Taoyan, Taiwan Albania

The dysfunctional endothelium was demonstrated as the primary indicator
of atherosclerosis. We conducted a crossover double-blind designed clinical
study to demonstrate the effects of 10 grams daily L-arginine supplemen-
tation on endothelium-dependent vasodilation and other atherogenic factors.
Forty hypercholesterolemic patients were randomly assigned to supplemented
L-arginine or placebo. Subjects were instructed to maintain their diet and
physical activity as usual through the experimental periods, including two
experimental stages for 8 weeks each and washout period for 4 weeks. Results
showed that supplementation of L-arginine augmented FMD significantly
(p<0.01) in patients with poor performance of FMD at baseline (FMD <

10%). No significant changes were found on lipid profiles, LDL lag phase, C-
reactive protein, fibrinolytic factors and adhesion molecules. Supplementation
of L-arginine could improve endothelium-dependent vasodilation effectively
in hyperlipidemic patients with impaired vasodilation.

We-P14:410 INTAKES OF PHOSPHORUS, MAGNESIUM AND
CALCIUM IN RELATION TO BLOOD PRESSURE:
THE INTERMAP STUDY

P. Elliott1 , H. Kesteloot2 , J. Stamler3, A.R. Dyer3, H. Ueshima4, Q. Chan1,
L. Appel5, B. Zhou6. 1Department of Epidemiology and Public Health,
Imperial College, London, United Kingdom; 2Central Laboratory,
Akademisch Ziekenhuis St. Rafael, Leuven, Belgium; 3Department of
Preventive Medicine, Northwestern University, Chicago, USA; 4Department
of Health Science, Shiga University of Medical Science, Otsu, Japan; 5Welch
Center for Prevention, Epidemiology and Clinical Research, Johns Hopkins
University, Baltimore, USA; 6Department of Epidemiology, Fu Wai Hospital
and Cardiovascular Institute, Chinese Academy of Medical Sciences, Beijing,
China

Objectives: Few data are available on relationship of phosphorus (P) intake
of individuals to their blood pressure (BP); findings on magnesium (Mg) and
calcium (Ca) intakes from epidemiologic studies and randomised controlled
trials indicate inverse associations with BP. Aims are to add significant new
knowledge on these relationships.

Methods: Cross-sectional epidemiologic study involving 4,680 men and
women ages 40-59 from 17 population samples in four countries. Systolic
and diastolic BP measured 8 times at four visits. Dietary intakes from four
multiple-pass 24 hour recalls plus data on supplement use. Relationships of
BP with P, Mg and Ca intakes from multiple regression analyses.

Results: Dietary P was inversely associated with BP. Adjusted for multiple
confounders (sample, age, gender, physical activity, medical/family history,
supplement use, alcohol, height, weight, 24-h urinary sodium and potassium),
estimated BP differences for dietary P intake higher by 764 mg/d (2 sd) were
-1.5 mm Hg systolic and -1.0 mm Hg diastolic (both p<0.05). For Mg intake
higher by 203 mg, BP differences were -1.6 mm Hg (p<0.05) systolic and
-0.7 mm Hg diastolic; for Ca intake higher by 604 mg/d, they were -1.3 mm
Hg systolic (p<0.01) and -0.8 mm Hg diastolic (p<0.05).

Conclusions: These findings, based on large sample size and robust
methodology, indicate a possible role for dietary P, as well as Mg and Ca,
in lowering BP. Increased intakes of these minerals – from improved dietary
patterns for healthy lifestyle – may contribute sizably to lower BP.
Funding: National Heart, Lung, and Blood Institute, USA.

We-P14:411 MONOSACCHARIDE, DISACCHARIDE INTAKE
AND BLOOD PRESSURE IN UK AND USA, MEN
AND WOMEN AGES 40-59: THE INTERMAP STUDY

I.J. Brown1, P. Elliott1 , C.E. Robertson1, Q. Chan1, A.R. Dyer2, J. Stamler2.
1Department of Epidemiology and Public Health, Imperial College, London,
United Kingdom; 2Department of Preventive Medicine, Northwestern
University, Chicago, USA

Objective: Explore relations of monosaccharide and disaccharide intake to
blood pressure (BP) among UK and USA men and women of the INTER-
national collaborative study of MAcro- and micro-nutrient intake and blood
Pressure (INTERMAP).

Methods: Cross-sectional data including four standardized in-depth 24-hr
dietary recalls, two timed 24-hr urine collections, and eight BP readings were
analysed for 2,696 men and women ages 40-59 years (10 population samples).

Results: In multiple regression analyses, galactose and lactose intakes
(% total energy intake, TEI) of individuals were inversely related to their
BP. Systolic BP difference associated with 2 standard deviation (sd) higher
galactose intake (equivalent to 0.2% TEI) ranged from -2.0 mmHg (standard
error [SE] 0.52) in age/sex adjusted analysis, to -0.7 mmHg (SE 0.51) in a
fully adjusted model (including other nutrients, height, weight). Coefficients
for diastolic BP were similar in pattern, but smaller. Ranges of BP difference
associated with 2 sd higher lactose intake (3.6% TEI) were similar to those for
galactose, non-significant after adjustment for dietary calcium. Fructose, glu-
cose, maltose, and sucrose intakes were not associated with BP in multivariate
analyses.

Conclusions: These low-order inverse associations between galac-
tose/lactose intakes and BP are novel findings. More research is needed
to assess possible role of monosaccharide and disaccharide intakes in preven-
tion and control of high BP.
Funding: IJB by MRC studentship; INTERMAP by grants from NHLBI, and
national agencies in Japan, People’s Republic of China, and UK.

We-P14:412 EFFECTS OF MODERATE CONSUMPTION OF
SICILIAN RED WINES ON SOME
CARDIOVASCULAR RISK FACTORS

G. Avellone, V. Di Garbo, D. Campisi, G. Raneli, R. De Simone, A. Indovina,
G. Abruzzese, G. Licata. Department of Internal Medicine, University of
Palermo, Palermo, Italy

Objective: Aim of the study is to evaluate whether Sicilian red wine
consumption is associated with lower cardiovascular risk.

Methods: 48 subjects of both sexes (aged between 35-65 years) non-
drinkers or rarely drinkers of moderate red wine intake were selected. All
subjects were divided into two groups (Group A and Group B), assigned
to receive with a cross-over design 250 ml/die (during the meals) of one
of 2 types of Sicilian red wines (Nero d’Avola and Etna Torrepalino re-
spectively). At all visits (-14 days, basal, +4 and +8 weeks) the following
parameters were measured: Blood glucose, total cholesterol and triglycerides
(by enzyme kit methods), HDL-C (by selective precipitation with dextran-
magnesium chloride), LDL-C (by calculation with the Friedewald formula),
LDL/HDL ratio, APO A1 and B (by radial immunodiffusion), Lp(a) (ELISA),
plasma C-reactive protein (High Sensitivity), TGFbeta1 (ELISA), D-Dimer
(Turbiquant), Factor VII (Coagulant), PAI Antigen (ELISA), t-PA Antigen
(ELISA), Fibrinogen (Coagulant), oxidized LDL antibody (ELISA), Total
plasma antioxidant capacity (FRAP method).

Results: At the end of red wine intake period, HDL-C was significantly
(p<0.01) increased and the LDL/HDL ratio was significantly (p<0.05) de-
creased in Group A and in Group B, while APO A1 was significantly (p<0.05)
increased only in Group A. At the end of red wine intake period, in Group A
and in Group B Fibrinogen (p< 0.01 and p< 0.005 respectively), Factor VII
(p< 0.01 and p<0.05 respectively), plasma C-reactive protein (p<0.005 and
p<0.05 respectively) and oxidized LDL antibody (p<0.05) were significantly
decreased, while TGFbeta1 (p<0.05), t-PA (p<0.005), PAI (p<0.005) and
total plasma antioxidant capacity (p<0.005) were significantly increased.

Conclusions: Our results show a positive effect of these Sicilian red wines
on many risk factors, suggesting a moderate consumption of red wine in the
adult population as component of Mediterranean diet.
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We-P14:413 EFFECTS OF SOYPROTEIN ISOFLAVONES ON
SERUM LIPID PROFILE AND HORMONES OF
HYPERCHOLESTEROLEMIC MEN

R. Amani. Dept. of Nutrition, Ahvaz Jundi-Shapour University, Ahvaz, Iran

The main objective of this study was to determine the metabolic effects of
soy protein isoflavones (SPI) on serum lipoproteins and hormones of mild
to moderate hypercholesterolemic male subjects. The effects of SPI on this
type of patients and on the serum hormones levels have not clearly been
evaluated. Thirty male volunteers divided into two age-matched groups in a
double-blinded parallel randomized placebo controlled trial (n1,2=15). Group
1 received 50mg purified alcohol-extracted soy isoflavones as solution and
group 2 received placebo for 8 weeks period.

The variables were inclued of serum total cholesterol, triglycerides, lipopro-
tein profile, fasting blood sugar, blood pressure and thyroxine, triidothyronine,
FSH, and testosterone levels.

Results showed that total and LDL-cholesterol (decreased by 10%, P=0.05),
VLDL, HDL, cholesterol, triglycerides, thyroxine, triiodothyronine, FSH,
testosterone and fasting blood sugar levels variations did not significantly
change at the end of study. TSH levels in SPI group significantly elevated after
intervention (P<0.05). Results agree with other findings that SPI without soy
protein does not affect serum cholesterol levels.

We-P14:414 THE EFFECT OF ZN ON THE PLASMA LEVEL OF
CHOLESTEROL AND TRIGLYCERIDE

A.H. Masoudi, B. Mohamadi. Shahid Beheshti University of Medical Science,
Tehran, Iran

Atherosclerosis is one of the most important causes of death among the elderly
in the world. Various factors interfere with the incidence of atherosclerosis;
the most important of them is the high plasma concentration of cholesterol in
the form of low density lipoprotein.

In this study the effect of Zn, on the plasma level of cholesterol and
triglyceride caused hypercholesterolemia in rats.

Rats with weight between 200gr and 250gr were divided into 2 groups,
experimental and control group. Both groups were exposed to high cholesterol
diet (2.5%, daily) for four weeks and after being sure from high plasma
cholesterol, the experimental group was fed with Zn(as ZnSO4) in 6, 8 and
10 mg/kg for 4 weeks. Then plasma level of LDL, HDL, cholesterol &
triglyceride were measured.

The plasma level of cholesterol and triglyceride in both groups (experi-
mental and control) showed significant increase. According to the result we
concluded that doses of Zn (ZnSO4) of 6, 8 and 10 mg/kg of body weight for 4
weeks had no significant effect on the plasma level of cholesterol and triglyc-
eride, but the increase in HDL plasma level was observed in experimental
group in comparison with the control group.

It is possible for human beings to get some benefits from Zn to increase
the HDL plasma level in their blood. Undoubtedly the elderly will get the best
result.

We-P14:415 PROTECTIVE EFFECT OF TUNISIAN OLIVE OIL
PHENOLIC COMPOUNDS AGAINST LOW
DENSITY LIPOPROTEIN OXIDATION

A. Nakbi1, M. Issaoui1, N. Koubaa1, N. Attia1, A. Echbili1 , S. Debbou1,
A. Trigui2, M. Hammami1. 1Biochemistry Laboratory Faculty of Medicine,
Monastir, Tunisia; 2Institut de l’Olivier, Sfax, Tunisia

The low incidence of coronary heart disease (CHD) in Mediterranean coun-
tries has been attributed to a diet essentially olive oil. There is evidence that
the oxidation of low density lipoproteins (LDL) is the first step in the complex
process leading to atherosclerosis.

Objective: The aim of our study was to compare in vitro the kinetics and
the alteration of fatty acid composition of LDL oxidation supplemented or not
with phenolic compounds from an extra virgin olive oil (EVOO).

Methods: The Kinetics of LDL oxidation induced by copper sulphate were
examined by monitoring the changes in diene absorbance (234 nm, 37 C, for
4 hours, at 2 min intervals).

Results: The results elaborated should that EVOO from Chetoui present a
higher of phenolic compounds level than Chemlali (total polyphenols 395 ppm
and o-diphenols 133.40 ppm vs 158 ppm and 53.19 ppm respectively). So, the
Chetoui variety more prevented the oxidation of LDL than Chemlali variety
(the lag times are 116 min and 64 min respectively at 0.3 mg/l cafeic acid
equivalents). The level of major PUFA in LDL decreased over 6 h of oxidation

(C18:2 = 59%; C20:4 = 42%; C20:6 = 25%). In contrast the preincubation of
LDL with phenolic compounds maintained their basal level (C18:2 = 96%;
C20:4 = 97%; C20:6 = 100%).

Conclusions: We suggest that the variability of polyphenolic compounds of
EVOO from some Tunisian olive varieties appear to prevent at variance of the
LDL oxidation, thus retarding the CHD complications. The further studies and
biavailability of phenolic compounds were investigated in progress in vivo.
Funding: This work was supported by a grant from MRSTD Tunisia

We-P14:416 HYPOLIPIDEMIC EFFECTS OF PURSLANE LEAF
EXTRACT ON DIET INDUCED
HYPERCHOLESTEROLEMIC ANIMALS

A. Movahedian 1, A. Ghannadi2, M. Vashirnia1. 1Department of Clinical
Biochemistry, School of Pharmacy, Isfahan University of Medical Scien,
Isfahan, Iran; 2Department of Pharmacognosy, School of Pharmacy, Isfahan
University of Medical Sciences, Isfahan, Iran

It is now well documented that there is a causal relationship between increased
serum lipid levels and the development of atherosclerotic disease. Purslane
(Portulaca oleracea L.) is an herbaceous plant from Portulacaceae family and
has been widely used in Iranian traditional medicine for the treatment of
several disorders such as hyperlipidemia, pain and inflammatory disorders.
The present investigation was done to study the antihypercholesterolemic
effect of hydroalcoholic extract of Purslane leaves.

Rabbits were divided into 5 groups as follows: control, hypercholes-
terolemic control and 3 treatment groups (hypercholesterolemic diet + 200,
400, 800 mg/kg.b.w of extract) and were fed for 12 weeks. Blood samples
were obtained to analyze plasma cholesterol, triglyceride, LDL and HDL
cholesterol and atherogenic index (A.I).

Plasma total cholesterol increased with respect to the control in the positive
control group at the end of the treatment. Plasma total cholesterol decreased in
all groups treated with Purslane. extract. Changes in the distribution of choles-
terol in HDL or LDL were found and LDL-C decreased significantly in all of
the groups treated with Purslane. extract with respect to hypercholesterolemic
group. All treated animals also showed a decrease in A.I.

However, these findings indicate that this plant may be useful for the treat-
ment of hypercholesterolemia.Further works would be necessary to evaluate
the activity of the active constituents and the mechanisms of these effect

We-P14:417 EFFECT OF TRIBESTAN ON LIPID METABOLISM
AND HORMONAL STATUS IN MEN IN
ANDROPAUSE

N.I. Doncheva 1, G. Sheinkova2 , K. Kalinov3, D. Dobreva4, M. Protich1.
1Department of Clinical Lipidology and Department of Endocrinology,
Medical Institute, Ministry of Interior, Sofia, Bulgaria; 2Endocrinology
Clinic, Uh Aleksandrovska, Sofia, Bulgaria; 3Department of Informatics, New
Bulgarian University, Sofia, Bulgaria; 4Sopharma, Sofia, Bulgaria

Objective: Cholesterol, LDL-C, and triglyceride lowering, as well as HDL-C
elevation strategies are recognized for cardiovascular risk reduction in males.
Andropause is accompanied by complex shifts in hormonal balance. Hy-
pogonadism correlates with dyslipidaemias and its correction may lead to
improvement of lipid turnover. Aim of this study is to determine influence of
Tribestan, drug of plant origine, on lipid metabolism and hormonal status in
male subjects.

Methods: This open prospective clinical study screened 49 males with dys-
lipidaemia and tested 250 mg Tribestan effect on serum lipids and hormonal
status in the course of 90 days. Total cholesterol, triglycerides, HDL-C, LDL-C
in all patients, as well as hormones testosteron, LH and FSH as indicators for
effective treatment only in males between 60-70, were measured.

Results: After screening, 40 male subjects were included in the study
and 34 finished it. Lipid status in dyslipidaemia males (avr. age 58±9.1)
treated by Tribestan showed the following changes: 1. Significant LDL-C
decrease (p=0.008); 2. Significant cholesterol reduction (p=0.03). 3. Triglyc-
erides, HDL-C, and studied hormones were not significantly affected by the
treatment.

Conclusion: Tribestan may be successfully recommended and applied in
males before and in adropause for therapy of sexual disorders, as well as in
correction of dyslipidaemias and cardiovascular risk prevention.
Funding: Funding for the study was provided by Sopharma.
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We-P14:418 EFFECT OF DIETS WITH DIFFERENT FAT
CONTENT ON THE AFFINITY OF LOW-DENSITY
LIPOPROTEIN TO THE LOW-DENSITY
LIPOPROTEIN RECEPTOR IN HEPG2 CELLS

P. Gómez Luna, J. López-Miranda, C. Marín Hinojosa, B. Cortés,
J.A. Moreno Gutierrez, M.J. Gómez Luna, J. Delgado Lista,
F. Pérez-Jiménez. Hospital Universitario Reina Sofía, Córdoba, Spain

Objective: The aim of this study was to determine the effect of in vitro LDL
obtained from diets with different fat content on binding affinity to LDLr in
HepG2 cells and LDL particle size.

Methods: LDL was isolated from plasma of healthy volunteers subjected
to three dietary periods, each lasting four weeks. The first was a SFA-rich
diet [38% fat-20% SFA, 12% MUFA- 47% CHO], which was followed by a
CHO-rich diet (30% fat-<10% SFA, 12% MUFA- 55% CHO) or a MUFA-
rich diet (38% fat-<10% SFA, 22% MUFA- 47% CHO) in a randomized
crossover design. LDL isolated (0 to 50 ug/ml) of each dietary period was
incubated with HepG2 cells in presence of a fixed concentration of control
LDL labeled (25 ug/ml) with the fluorescent probe DIL and the LDL receptor
affinity was evaluated. The amount of unlabeled LDL necessary to displace
50% of the binding (IC50) was determined and then used to calculate de
inhibition constant (Ki). The LDL size was measured from serum samples
with polyacriylamide gradient gel electrophoresis.

Results: LDL from a CHO-rich diet had lower affinity to LDLr than LDL
from the SFA-rich diet and MUFA-rich diet, as indicated by higher inhibition
constant (Ki) value. Moreover, LDL partcle size was significantly smaller after
CHO-rich diet than after the SFA-rich or MUFA-rich diets.

Conclusions: Our data indicate that LDL from a CHO-rich diet shows
impaired binding to the LDLr, that could results in increased residence time
in blood which, in turn, could induced further modifications of LDL, as small
and dense LDL.
Funding: CGICYT SAF2001-0366.

We-P14:419 MEDITERRANEAN DIET NEEDS CORRECTIONS
TO TREAT HYPERTENSION

R. Volpe1, J. Pille2, G. Nantel3 . 1Italian National Council of Research
(CNR), Rome, Italy; 2Edical Service of the Food and Agriculture
Organization (FAO) of United Nations, Rome, Italy; 3Nutrition Planning,
Assessment and Evaluation Service of the FAO, Rome, Italy

Lifestyle modifications proven effective in the treatment of hypertension
include weight loss, sodium restriction, moderation of alcohol intake and
increased physical activity.

As part of the FAO Medical Service Coronary Heart Disease (CHD) Pre-
vention Programme, a programme for the diagnosis and prevention of CHD
for the multinational staff working in the Rome based UN Agencies (FAO,
IFAD and WFP), and on the basis of the ’Table of food composition’ by the
National Institute of Food and Nutrition Research, considering that reducing
body weight is the best strategy to reduce the risk of hypertension, we have
prepared a list of recommended mediterranean foods low in fat. However,
we have also developed another list of foods low in fat but for restricted
consumption because of their high salt content: bread, crisp bread, breakfast
cereals, muesli, popcorn without butter; consommé, vegetable soups, mine-
strone; ham, speck (fat removed), bresaola; skate, lobster, mussels, oyster;
cottage cheese, quark, cow-ricotta, cow-mozzarella; tinned legumes. Although
these are foods typical of the Mediterranean diet, the amount and frequency of
their consumption should be limited because of their high salt content.

In conclusion, a modified lifestyle has been shown to be a useful first ap-
proach in managing hypertension. Our approach using a list of recommended
foods all based on the Mediterranean diet is founded on the observation that
the healthy effects from the different components of the Mediterranean diet
produce benefits only when combined into a whole dietary approach. There is,
therefore, a need to limit some foods typical of the Mediterranean diet because
they are too high in salt, in order to obtain better results.

We-P14:420 POLYPHENOLS ENHANCE PLATELET NITRIC
OXIDE BY INHIBITING PROTEIN KINASE
C-DEPENDENT NADPH OXIDASE ACTIVATION.
EFFECT ON PLATELET RECRUITMENT

P. Pignatelli 1, S. Di Santo1, B. Buchetti1 , V. Sanguigni2, A. Brunelli1 ,
F. Violi1. 1University of Rome la Sapienza, Rome, Italy; 2University of Rome
Tor Vergata, Rome, Italy

Several studies demonstrated an inverse association between polyphenol in-
take and cardiovascular events. Platelet recruitment is an in vitro model to
explore platelet activation at the site of vascular injury; however it has never
been investigated if polyphenols influence platelet recruitment.

Aim of the study was to analyse in vitro if two polyphenols, quercetin
and catechin, were able to affect platelet recruitment. Platelet recruitment was
reduced by nitric oxide (NO) donors and by NADPH oxidase inhibitors and
was enhanced by L-NAME, an inhibitor of NO synthase. Quercetin and cate-
chin, but not single polyphenol, significantly inhibited platelet recruitment in a
concentration-dependent fashion. The formation of superoxide anion was sig-
nificantly inhibited in platelets incubated with quercetin and catechin but was
unaffected by one single polyphenol. Incubation of platelets with quercetin
and catechin resulted in inhibition of PKC and NADPH oxidase activation.
Treatment of platelets with quercetin and catechin resulted in an increase of
NO and also downregulated the expression of GpIIb/IIIa glycoprotein. This
study shows that the polyphenols quercetin and catechin synergistically act
in reducing platelet recruitment via inhibition of PKC-dependent NADPH
oxidase activation. This effect, resulting in NO-mediated platelet glycoprotein
GpIIb/IIIa downregulation, could provide a novel mechanism through which
polyphenols reduce cardiovascular disease.

We-P14:421 APOLIPOPROTEIN E4 ALLELE IS A GENETIC
FACTOR WHICH CONTRIBUTES TO PLASMA
CHOLESTEROL RESPONSIVENESS TO DIET
THERAPY IN TYPE 2 DIABETIC PATIENTS

M. Saito, M. Eto. Ohu University, Koriyama, Japan

Objective: Reduction of elevated levels of plasma cholesterol by dietary
intervention can markedly reduce the risk for CHD. It is well known that there
is a difference in plasma cholesterol response to diet therapy among individual
subjects. The difference is in part explained by genetic factors. Apolipoprotein
(apo) E4 allele is one of the candidate genes, but there is little information in
diabetic patients. The aim of this study is to investigate whether or not apo
E4 allele contributes to plasma cholesterol responsiveness to calorie restricted
diet therapy in type 2 diabetic patients.

Methods: Thirty five diabetic patients (apo E3/3 genotype (n=24) and
apo E4/3 genotype (n=11)) were studied. They were hospitalized for calorie
restricted diet therapy (25.0 kcal/kg body weight/day) for 14 days. Plasma
lipid levels on hospital days 1 and 14 were compared between the two apo E
genotype groups.

Results: Body weight decreased slightly, and FPG levels decreased signif-
icantly after diet therapy in both apo E genotype groups. In apo E3/3 group
only plasma levels of triglyceride decreased significantly after diet therapy,
whereas in apo E4/3 group plasma levels of triglyceride, total cholesterol
and LDL-cholesterol decreased significantly after diet therapy. The decrease
(percent change) in total cholesterol (-16.3% vs -6.6%, p<0.001) and LDL-
cholesterol (-15.6% vs -0.7%, p<0.001) after diet therapy was significantly
greater in apo E4/3 group than in apo E3/3 group.

Conclusions: Calorie restricted diet therapy is more effective to reduce
plasma LDL-cholesterol in type 2 diabetic patients with apo E4 allele.

We-P14:422 OLIVE OIL PHENOLS MODULATE
TNF-ALPHA-INDUCED MATRIX
METALLOPROTEINASE-9 IN THP-1 CELLS

R. Fagnani1, M. Dell’Agli1,2 , S. Bellosta1 , G.V. Galli1 , R. Parente1,
M. Crestani1 , E. De Fabiani1, E. Bosisio1,2 , D. Caruso1,2 . 1Department of
Pharmacological Sciences, Milan, Italy; 2Research Centre for the
Characterisation and Safe Use of Natural Products-G. Galli, Milan, Italy

The Mediterranean-style diet is associated with a low incidence of cardiovas-
cular risk. Olive oil, the main source of lipid of this diet, contains catechols
namely hydroxytyrosol (HT) and oleuropein aglycone (OleA), known for their
antioxidant activity. These compounds might exert protective activities in a cell
population such as macrophages, which are closely related to the development
of cardiovascular disease. In fact, the interaction between monocytes and ex-
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tracellular matrix proteins stimulates TNF-alpha-induced metalloproteinase-9
(MMP-9) production by monocytes, that facilitates their extravasation. To
verify this hypothesis, the effects of virgin olive oil phenolic extract (OPE),
OleA and HT on MMP-9 activity, secretion and gene expression in THP-1
cells were investigated.

For this purpose, THP-1 cells were pre-treated with OPE, OleA and HT
and activated with TNF-alpha. The MMP-9 activity and secretion were anal-
ysed by zymography whereas mRNA levels were measured by quantitative
Real-Time PCR.

The results have shown that OPE, at micromolar concentrations, was able
to down-regulate MMP-9 activity (up to 30%) and secretion (up to 90%),
being OleA the main responsible for OPE effect. The contribution of HT on
secretion was negligible.

The effect of these phenols on MMP-9 secretion was higher than that
observed on mRNA levels, suggesting that these compounds could act on post
transcriptional mechanisms modulating MMP-9 secretion; this hypothesis is
currently under investigation.

Our data indicate that daily consumption of virgin olive oil could contribute
to protect against cardiovascular risk through MMP-9 inhibition.

We-P14:423 DIET AND SUPPLEMENT EFFECTS ON LIPID
SUBFRACTIONS AND INFLAMMATORY
MARKERS IN THE METABOLIC SYNDROME:
CHANGE IS POSSIBLE!

S.R. Gundry, W.L. Ehrman. The International Heart and Lung Institute,
Center for Restorative Medicine, Palm Springs, USA

Objectives: The dyslipidemia and inflammation associated with the Metabolic
Syndrome (MS) is usually treated with statins, which fail to counter the long
term effects of insulin resistance and hyperinsulinemia. We asked if dietary
changes would alter this.

Methods: Based upon our earlier work, we enrolled 75 pts with MS and/or
CAD in a diet and supplement program instructed by an MD, which included
the requirements to eat one head/bag of dark salad greens/day, eat 1/2 cup of
raw mixed nuts/day/use olive oil for salads or cooking, drastic curtailment of
white foods (refined carbohydrates,potatoes,pasta, rice, etc), combined with
qod flossing of teeth. Those who drank alcohol were switched to red wine. All
pts took 500 mg of Vit C bid, B-100’s qd, Selenium 200mcg qd, Chromium
Picolinate 400mg bid, and 2000mg Omega 3 FA’s/day. All but 3 pts tolerated
500-1,000mg extended release Niacin qd. 65 of the 75 pts were on statins at
the start of the study. Baseline lipid fractions and subfractions, inflammatory
markers were compared at baseline and at 6 months.

Results: Wt loss was 20±5 lbs. Total Cholesterol fell to 187±30 from
245±40mg/dl; LDL fell to 89±12 from 156±25mg/dl; HDL increased to
75±12 from 41±14mg/dl; Triglycerides fell to 55±20 from 180±60 (all
p<0.001) Hs-crp fell to 1.0±0.5 from 4.0±2. LDL IIIa&b,IVa fell 50%, while
HDL2b rose from 14%pre to 32%post of total HDL. Pt acceptance was high;
only 1pt dropped out but continued on the supplements.

Conclusions: Dietary modifications and supplements dramaticallly alter
the lipid profile of pts with MS and/or CAD and are easily tolerated.

We-P14:424 THE EFFECT OF ANTHOCYANINS ON
OXIDATIVE-ANTIOXIDATIVE BALANCE
HIPERCHOLOSTEROLAEMIC PATIENTS

A. Kopff2, E. Kowalczyk1 , M. Kopff3, J. Blaszczyk1 . 1Department of
Human Physiology, Medical University In Lodz, Lodz, Poland; 2II Chair and
Department of Cardiology, Medical University In Lodz, Lodz, Poland;
3Department of Chemistry and Clinical Biochemistry, Medical University In
Lodz, Lodz, Poland

Increased vascular production of reactive oxygen species in conditions predis-
posing to atherosclerosis such as hypercholesterolemia contributes to devel-
opment and progression of atherosclerosis by oxidative modification of LDL
and by promoting endothelial dysfunction enhancing vascular inflammatory
responses.

The aim of the study was to evaluate the influence of anthocyanins (by
Agropharm, Poland) administration (at daily dose of 240 mg during one
month) on the selected parameters of oxidative-antioxidativ equilibrium in
patients with hypercholesterolaemia. The investigation was carried out on 25
persons (15 men and 10 women) at mean age of 27 ± 6.4 years, hitherto
healthy, without any deviations from the normal state in the basic laboratory
investigations except increased cholesterol value (mean 238 ± 24.6 mg/dl). At
the baseline and after 30 days of anthocyanins administration blood was col-

lected to determine: 1. in hemolysate of red blood cells: TBARS concentration
(substances reacting with thiobarbituric acid), superoxide dismutase, catalase
and glutathione peroxidase activity; 2. in plasma: vitamin E vitamin C concen-
tration. After 30 days of anthocyanins administration no changes in TBARS
concentration was observed, while antioxidative enzymes activity and vitamin
C and E concentration were significantly increased. It can be speculated that
anthocyanins have protective influence on atherosclerotic processes.

We-P14:425 THE INFLUENCE OF ANTHOCYANINS ON THE
SELECTED PRO- AND ANTIANGIOGENIC
FACTORS IN HIPERCHOLESTEROLEMIA

E. Kowalczyk1 , A. Kopff3, M. Kopff2, J. Blaszczyk1 . 1Department of
Human Physiology, Medical University In Lodz, Lodz, Poland; 2Department
of Chemistry and Clinical Biochemistry, Medical University In Lodz, Lodz,
Poland; 3II Chair and Department of Cardiology, Medical University In
Lodz, Lodz, Poland

There is some evidence that angiogenesis can play a causative role in
atherosclerosis as it is involved in the process of plaque formation and
probably its destabilization and rupture. In experimental studies revealed that
some endothelium-specific inhibitors of angiogenesis reduced plaque area.
The aim of the study was to evaluate the effect of anthocyanins from Aronia
melanocarpa Elliot on the selected pro- and antiangiogenic factors in hyper-
cholesterolemic patients (cholesterol mean value 238 ± 24.6 mg/dl) treated
with anthocyanins (Agroharm, Poland) during one month 240 mg per day.
The investigations were carried out in 25 persons (15 men and 10 women) at
mean age 27 ± 6.4 years, hitherto healthy, who no deviations from the normal
state in the basic laboratory investigations (among others: blood cell count,
plasma glucose level, AspAT, AlAT activity). In the course of experiment the
investigated patients did not take drugs, did not smoke cigarettes and did not
change their dietary habits. At the baseline and after 30 days of administering
anthocyanins blood was collected to assess: 1. human vascular endothelial
growth factor (VFGF), 2. human fibroblast growth factor basic (FGF basic),
3. tissue inhibitor of metalloproteinases 1 (TIMP-1).

After 30 days of anthocyanins administration significant decrease in VEGF
and FGFb, and increase of TIMP-1 concentrations were observed.

It is suggested that anthocyanins intake can modify angiogenesis and thus
influence on atherogenesis.

We-P14:426 SUPPLEMENTATION WITH QUERCETIN AND
NON-ALCOHOLIC RED WINE EXTRACT
INCREASE FIBRINOLYTIC FACTOR T-PA
ACTIVITY AND ANTI-INFLAMMATORY
CYTOKINE TGF-β1

G. Mielcarz 1, A.N. Howard2, A. Barinow-Wojewódzki3 . 1Department of
Chemistry and Clinical Biochemistry, University of Medical Sciences In
Poznan, Poznan, Poland; 2The Howard Foundation, Cambridge, United
Kingdom; 3Provincial Pulmonary Hospital, Ludwikowo, Poland

Objective: We investigated the in vivo effect of supplementation of non-
alcoholic red wine polyphenols extract (RWX) and quercetin on fibrinolytic
activity in blood by measuring tissue plasminogen factor t-PA and TGF-beta1
plasma activity in elderly women (aged 68 - 71y).

Methods: All subjects were fasted overnight. Ten subjects were given 0.5g
starch as a placebo and t-PA activity determined after 4 hours. Twelve women
volunteers were given 1g RWX and then supplemented daily for 2 wk with
1 g/day RWX. Eight women were given 50mg/day quercetin likewise. The
polyphenols composition of the RWX was analysed by HPLC. TGF-beta1 and
t-PA activity were measured by ELISA.

Results: The t-PA activity in the placebo group after 4 hours of blood
collection was increased (p<0.01). However in both groups supplemented
with RWX and quercetin t-PA activity increased much more than in the
placebo group (p<0.001). TGF-beta1 showed a significant increase after 14
days of RWX and quercetin supplementation (p<0.01).

Conclusion: Supplementations of polyphenols obtain from red wine and
quercetin have a beneficial effect on the fibrinolytic system in elderly people,
through the increased activity of enzyme tPA. Another beneficial effect of red
wine polyphenols is to increase the level of

TGF-beta1, in human plasma, which can inhibit abnormal vascular smooth
muscle cell proliferation, and thus help prevent the formation of obstructive
lesions in cardiovascular disease.
Funding: Supported by the Howard Foundation, Cambridge, UK.
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We-P14:427 LUNCH BOX RICH IN SOY AND FISH REDUCES
RISK OF ATHEROSCLEROSIS IN ONE MONTH -
A DOUBLE BLIND PLACEBO CONTROLLED
STUDY

M. Mori1,2, H. Mori2,4, Y. Yamori3,4 . 1Resarch Inst. for Production
Development, Kyoto, Japan; 2Inst. For Health Restoration, Hyogo, Japan;
3Mukogawa Womens Univ, Hyoto, Japan; 4International Center for Research
On Primary Prev. of Cardiovasc. Diseases, Kyoto, Japan

Objective: The effects on atherosclerosis risks of the nutritionally well-
balanced Lunch for health (HL) of less salt and high potassium were
compared with those of the Fortified-Lunch (FL) containing over 40mg soy
isoflavones (Iso), 700mg DHA and 4.5g dietary fibers for one month in
high-risk volunteers.

Methods: Randomized, double-blind, placebo-controlled, intervention ap-
proved by the ethical committee. After 63 male subjects aged 40 to 63 with
relatively higher BMI were checked for blood pressure and total cholesterol
levels, they took either HL or FL for 4 weeks. Both diets were prepared at
the same energy about 750kcal and with lower Na/K ratio. 24hrs urine (24-U)
and blood were sampled before and after the intervention. The nutritional
biomarkers in 24-U and blood were analyzed in 53 subjects (HL=28, FL=25).

Results: Diastolic BP (p<0.01), HbA1c (p<0.05) and BMI (p<0.001)
were significantly reduced from the baseline in both groups. Low den-
sity lipoprotein cholesterols were significantly decreased and high density
lipoprotein cholesterols (HDL) were significantly increased only in FL, thus,
significant group differences (p<0.01) in atherogenic index (non-HDL to
HDL ratio) were observed.

Conclusion: Nutritionally well-balanced, low salt, low cholesterol daily
lunch, containing high potassium, dietary fiber, soy Iso and DHA could
contribute to coronary heart disease prevention through the risk reduction of
atherosclerosis.
Funding: Granted by the Japan Atherosclerosis Prevention Fund 2003 and
Sugita Genpaku Award to Y.Yamori.

We-P14:428 FRUIT AND VEGETABLE INTAKE AND THE RISK
OF DEVELOPING CORONARY HEART DISEASE

M. Nikolic, Z. Kostic. Faculty of Medicine, Nis, Serbia - Montenegro

Objective: To assess the evidence on fruit and vegetable intake and risk of
coronary heart disease

Methods: Cases were randomly selected male and female patients (n=290),
aged 25 to 80 years (mean age 59,98 ± 10,03), admitted to the cardiology
clinic in Nis, Serbia between June 2001 and June 2003 for a first event of an
acute coronary syndrome. Coronary patients were studied at least 2.5 months
after acute illness. In addition, we selected 290 paired, by sex-age-region,
controls (mean age 59,43 ± 10,10), in the same hospitals but without any
clinical suspicion of coronary heart disease. Using validated food-frequency
questionnaires we assessed total diet, including fruit and vegetable intake, on
a dayly basis. We estimated odds ratio of developing coronary heart disease
by level of fruits and vegetables intake.

Results: Data analysis revealed that the benefit of fruit or vegetable con-
sumption increases proportionally by the number of servings consumed (P for
trend < 0.0001). Those in the upper tertile of fruit consumption (5 or more
items/day) had 60% lower risk for coronary heart disease (odds ratio = 0.56,
95% CI 0.35 - 0.89, P < 0.05), compared with those in the lowest tertile
of intake (<1 items/day). Similarly, consumption of vegetable more than 3
items/day was associated with 70% lower risk for coronary heart disease CHD
(odds ratio = 0.25, 95% CI 0.09 - 0.66, P < 0.05), compared with those that
they did not consume vegetables.

Conclusions: Consumption of fruits and vegetables seems to offer signifi-
cant protection against coronary heart disease
Funding: Ministry of science and environment, Serbia

We-P14:429 DESPITE ITS INSTABILITY, EPIGALLOCATECHIN
GALLATE EFFECTIVELY LOWERS SERUM
CHOLESTEROL IN THE
HYPERCHOLESTEROLAEMIC RABBIT

P.D. Roach, V.H. Le, N. Naumovski, B. Blades. University of Newcastle,
Ourimbah, Australia

Epigallocatechin gallate (EGCG), is considered to be the component in green
tea which lowers cholesterol in animal models of hypercholesterolaemia.
However, the catechin is known to be unstable and may be lost from experi-

mental diets. Furthermore, EGCG has yet to be shown to lower cholesterol in
the hypercholesterolaemic rabbit model.

Objectives: To determine the stability of pure EGCG in a rabbit chow
and to determine its effects on serum cholesterol in a rabbit model of
hypercholesterolaemia.

Methods: Twelve N.Z. White rabbits were fed, for two weeks, a rabbit
chow to which was added 0.25% (w/w) cholesterol. After measuring their
serum cholesterol, they were divided into two groups of six rabbits matched
for cholesterol levels. For the next four weeks, one group (control) continued
on the 0.25% (w/w) cholesterol chow while the other group (treatment) was
fed the 0.25% (w/w) cholesterol diet with 2% (w/w) EGCG added, and serum
cholesterol was measured. The stability of the EGCG in the rabbit chow was
also determined by HPLC.

Results: The EGCG diet effectively lowered serum cholesterol in the
treatment group between week 2 and week 6 by 85% (P = 0.02) from 8.6 ±
5.8 to 1.3 ± 0.4 mmol/L. In contrast, serum cholesterol did not change (P =
0.72) in the control group going from 8.6 ± 5.8 at week 2 to 7.8 ± 9.9 mmol/L
at week 6. This effect was seen despite a substantial loss of EGCG from the
treatment diet; the recovery of EGCG averaged 60 ± 4%.

Conclusions: Despite its instability, EGCG effectively lowered cholesterol
in the treated rabbits.
Funding: The University of Newcastle, NSW, Australia.

We-P14:430 DIETARY INTERVENTION AND BLOOD LIPID
PROFILE IN HYPERCHOLESTEROLEMIC
CHILDREN

S. Rossi, C. Pederiva, R. Restelli, G. Banderali, E. Riva, M. Giovannini.
Department of Pediatrics, San Paolo Hospital, University of Milan, Milan,
Italy

Background: treatment of hypercholesterolemia in children is mainly based
on dietary intervention to improve the lipid profile reducing Total Cholesterol
(TC)/HDL ratio, LDL levels and LDL oxidative stress, and to educate family
to acquire adequate nutritional habits. According to Italian Guidelines the
qualitative dietary counselling suggested aimed at maintain the total fat intake
around 28% of energy, increase the intake of mono-polynsaturated fats, vegetal
protein and fibre, without adverse effects on growth.

Methods: we investigated 137 hypercholesterolemic children (HC) -70 FH
(genetic diagnosis), 19 FCHL, 48 PH (clinical criteria) (73 M, 64 F, 7.9 y)-
at the first access in our Lipid Clinic for plasma lipid profile: TC, HDL-C,
Try (enzymatic method); LDL-C (Friedewald formula), and for dietary intake
with a quantitative food-frequency questionnaire. The lipid profile at the first
determination is (mean values mg/dl): TC 258.2 (DS 61.53), LDL 187.5, HDL
53.14, Try 87.7. Statistics: paired t-Student test.

Results: the intake of total calories (2248.73 kcal/die) is in agreement
to the recommended dietary allowances for Italian Population (LARN) for
all ages unless adolescent. We found: protein 15.53%, glucid 57.83% and
lipid intake 30.13%. After a 12 months qualitative dietary intervention, the
lipid profile is statistically decreased: TC 249.1, LDL 178.3 (p=.001) and no
significant changes were observed for HDL (53.3) and Try (86.5 p=ns).

Conclusion: We found an acceptable dietary intake in HC at the first access
at our Lipid Clinic, in spite of this our data suggest that a 12 months dietary
intervention may produce a significant modification of the blood lipid profile,
selectively decreasing TC, LDL without reducing HDL.

We-P14:431 IS ADHERENCE TO MEDITERRANEAN DIET
ENOUGH FOR LOWERING LIPID PARAMETERS
AMONG A HEALTHY ITALIAN POPULATION?

F. Sofi1, A.M. Gori1, F. Cesari1, A.P. Cellai1 , A. Alessandrello Liotta1,
A. Abdullahi Said1, C. Surrenti2 , A. Casini2, R. Abbate1, G.F. Gensini1,3 .
1Department of Medical and Surgical Critical Care, Thrombosis Centre,
University of Florence, Florence, Italy; 2Department of Clinical
Pathophysiology, Unit of Clinical Nutrition, University of Florence, Florence,
Italy; 3Centro S. Maria Agli Ulivi, Fondazione Don Carlo Gnocchi Onlus
IRCCS, Impruneta, Italy

During the last 5 years an increasing body of evidence have accumulated
on the association between adherence to mediterranean diet (MD), calculated
through specific diet-scores, and health status. We evaluated the association
between 2 different scores (a score of adherence to MD and a score of
adherence to a healthful life (HL) which includes abstinence from smoking
and a moderate physical activity) and circulating parameters linked to chronic
diseases in 932 individuals (365 M; 567 F) with a median age of 47.5 years.
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Subjects who reported a greater adherence to MD were found to be more
frequently males, married and over 45 years. A general linear model, by
dividing the study population into quartiles of scores, was performed. After
adjustment for age, gender, body mass index, total energy and alcohol intake
as well as for smoking habit and physical activity we observed no influence of
adherence to MD on circulating levels of biomarkers. On the contrary, as HL
score is concerned, an inverse association between circulating levels of lipid
parameters, mainly total cholesterol, LDL-cholesterol and triglycerides and
higher score of adherence to healthy life, after adjustment for all the possible
confounders, was reported. In addition, a significant difference between the
highest and the lowest quartile of HL score for homocysteine plasma levels
was observed (p=0.04).

In conclusion, a healthful life which include not only a high adherence
to MD but also to lifestyle factors is able to lower lipid parameters and
homocysteine in a clinically healthy Italian population.

We-P14:432 TWO WEEKS SUPPLEMENTATION WITH OLIVE
OIL AND EVENING PRIMROSE OIL SIMILARLY
AFFECT PLASMA LIPIDS LEVEL IN MEN WITH
CORONARY ARTERY DISEASE

M. Stolyhwo Gofron1, J. Bellwon1 , W. Sobiczewski1 , D. Ciecwierz1 ,
A. Rynkiewicz1 , A. Stolyhwo2. 1Ist Dept. of Cardiology Medical University
of Gdansk, Gdansk, Poland; 2Technical University of Gdansk, Gdansk,
Poland

Objective: Nutrition plays an important, modifying role in the development
of coronary artery disease (CAD). The aim of our study was to estimate
the effect of a diet supplementation with virgin olive oil or of cold-pressed
evening primrose oil on plasma lipids composition.

Methods: We studied 24 males, age 56,5±9 years, BMI 27,3±4 kg/m2

waist circumference 93,5±11cm, SBP 119±14 and DBP 75±8 mmHg. All
of them had coronary artery disease confirmed with coronary angiography.
Smokers and diabetics were excluded. Secondary prevention drugs were
recommended according to routine practice. For two weeks 11 subjects were
given about 30g (3x10g) per day of olive oil, and 13 subjects were given 3g
(3x1g) of cold pressed evening primrose oil. We measured the plasma lipids
levels at baseline and after two weeks of oil supplementation. There was no
difference in baseline characteristics between studied groups.

Results: After olive oil supplementation the total cholesterol decreased
from 231±24 to 214±15 mg/dl (p<0,05) and after the evening primrose oil
from 226±24 to 210±20 mg/dl (p<0,005).The HDL cholesterol raised from
48,6±13 to 53,9±12 mg/dl (p<0,05) after olive oil and from 54,5±15 to
61±12 mg/dl (p<0,05) after the evening primrose oil. Triglycerides decreased
from 191±69 to 166±41 mg/dl (p<0,05) after olive oil and from 145±34 to
128±28 mg/dl (p<0,05) after the evening primrose oil.

Conclusions: The short time supplementation with olive oil or evening
primrose oil similarly affect plasma lipids in men with CAD. Both supplements
raised HDL and lowered total cholesterol and TG.
Funding: Polish Scientific Board KBN P0514

We-P14:433 POSSIBLE IMPORTANCE OF COLONIC
FERMENTATION TO POTENTIATE THE
CHOLESTEROL LOWERING PROPERTIES OF SOY
BUT NOT OF OAT B-GLUCAN

J.M.W. Wong1,2, R. De Souza1,2 , C.W.C. Kendall1,2 , D.J.A. Jenkins1,2 .
1University of Toronto, Toronto, Canada; 2St. Michael’s Hospital, Toronto,
Canada

Background: Biotransformation of soy isoflavones and production of SCFA
from oats are two of the proposed mechanisms of action for cholesterol
reduction. An active colonic microflora is central to each of these mecha-
nisms therefore, diet induced microbial changes may favorably enhance the
cholesterol lowering properties of soy and oats.

Objective: To determine if the addition of a prebiotic, fructo-
oligosaccharide (FOS), given in combination with soy foods or oat foods,
further reduces cholesterol levels.

Methods: Forty-nine hyperlipidemic subjects completed three 4-week
treatments consisting of FOS (10 g/d) and low-fat dairy foods or a wheat bran
bread, and soy protein (30 g/d) foods or oat bran bread (4.5 g/d soluble fiber)
with or without FOS (10 g/d) in crossover studies. Fasting blood lipids, blood
pressure and body weight were measured at weeks 0, 2 and 4 of each phase.

Results: LDL:HDL showed a mean (week2&4) increase with FOS alone
(0.22±0.10, P=0.04), no change with soy alone (-0.05±0.06, P=0.46), and

a decrease with soy and FOS (-0.32±0.14, P=0.03), compared to baseline.
Neither oat bran bread (-0.03 ±0.07, P=0.13), FOS taken alone (-0.14±0.14,
P=0.29) or in combination (-0.05±0.08, P=0.56) reduced LDL:HDL signifi-
cantly.

Conclusion: Improvements in the lipid profile of individuals consuming
soy protein foods with FOS compared to their intake alone, suggest a possible
synergistic effect. Neither oats given alone nor in combination with FOS re-
duced serum lipids. These results may be related to altered microbial changes
induced by different foods.
Funding: Heart and Stroke Foundation of Canada, Orafti Group

We-P14:434 LOW CHOLESTEROL DIET INFLUENCE ON
BLOOD LIPID PROFILE AND ATHEROSCLEROTIC
CHANGES IN COMMON CAROTID ARTERIES

N.N. Kipshidze, M.G. Beridze, N.G. Kakauridze. The National Centre of
Therapy of Georgia, Tbilisi, Georgia

The aim of the work was to find the important correlations and relations
between lipid profile and Common Carotid Arteries changes by ultrasound in-
vestigation and these data improvement after two month special lipid lowering
diet.

Objectives: The investigation was released for patients with clinically
manifested CHD (coronary heart disease) and CVD (cerebral vascular dis-
ease) and with dislipidaemia. there were 22 patients; 12 males and 10 females,
age range was 60-70.

Methods: We were investigated the patients before and after the special
lipid lowering diet lasting two month, such as lipid profile (TC, LDL, HDL,
TG, VLDL), Ultrasound examination of Common Carotid Arteries, M- and
B-mood.

Results: As for ultrasound examination 65% had decreased P waves by
M-mood, 4% had increased and 31% had normal data. Only 35% of inves-
tigated patients had atherosclerotic plaques in common carotid arteries, 40%
had increased intimae-media thickness and 90% had destroyed intimae-media
structure.

After two month diet TC decreased by 20%, LDL – 17%, TG – 15%,
VLDL- 10% and HDL increased by 5%. There were significant correla-
tions between TC and LDL before and after diet treatment. We had not
found any improvements in Common Carotid Arteries changes by ultrasound
investigation by M- and B-mood.

Conclusion: After two month special lipid lowering diet the lipid profile
was significantly improved. There were no changes in common carotid arteries
after the diet.
Funding: Cholesterol low diet is very important for the lipid profile im-
provement, but the atherosclerotic changes in carotid arteries need additional
treatment and time.

We-P14:435 NUT CONSUMPTION, CORONARY HEART
DISEASE AND RISK FACTORS

D. Colquhoun1,2, S. Natoli3 , N. Lapsys3, A. Ferreira-Jardim1,2 ,
K. Kostner1,2. 1Core Research Group, Brisbane, Australia; 2University of
Queensland, Brisbane, Australia; 3Food and Nutrition Australia, Sydney,
Australia

Objectives: A systematic review of the evidence for the effects of nut
consumption in relation to risk factors for coronary heart disease.

Methods: PUBMED and CINAHL electronic databases were searched for
the period between 1991 to 2005. Studies were eligible if they examined the
effects of nut consumption on population health and physical and biochemical
markers for coronary heart disease, were published in a peer-reviewed journal
and had either a randomised control or prospective design. Due to significant
heterogeneity in the participant populations and dietary measures, results were
critically reviewed rather than meta-analysed.

Results: Randomised controlled trials of fat-enriched (nut) diet compared
to low-fat diet was associated with lowering of Low Density Lipoprotein-
Cholesterol (LDL-C) of similar efficacy with usually a greater reduction of
triglycerides and increased HDL. Moderate nut consumption was not found
to increase body weight and may be useful as part of a weight reduction
program. Regular nut consumption was associated with between 20% and
40% reduction in total mortality. Increased nut consumption may contribute
to lowering the risk of Type 2 diabetes and lower body weight.

Conclusions: Regular nut consumption is association with improved lipid
profile and epidemiological studies are consistent with lower risk of coronary
heart disease and lower mortality rates. Regular nut consumption needs to be
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considered as part of lipid-lowering diets and may improve longevity. The
place of nuts in population healthy eating guides requires review to reflect
current scientific evidence.
Funding: None

We-P14:436 COMPARISON OF THE EFFECTS OF CHEESE OR
BUTTER ON THE SEVERITY OF ATHEROGENIC
MARKERS IN HAMSTERS FED AN
HYPERLIPIDEMIC DIET

B. Delplanque 1, A. Thaminy1, G. Agnani1, J.C. Martin2, K. Bensharif2 ,
D. Gripois1. 1Len, Universite-Parisxi, Orsay, France; 2Umr Lipides Nutrition
Humaine, Marseille, France

Milk fat is rich in saturated fatty acids known to increase plasma cholesterol,
but the relative effects of different dairy products on the risk of CVD is
somewhat controversial.

The question was to know if there was some benefit to cheese consumption
compared to butter.

Two groups of 9 hamsters were fed with equal fat content diets from
cheese or butter sources (same fat quality). Cheese diet (CHE) was obtained
by blending lyophilized whole cheese with the chow-based diet and the butter
diet (BUT) was similarly prepared, to provide up to 10% or 20% (by weight)
of lipids for both.

Animals were fed for 5wks with the 10% lipids diets and then with the
20% lipids diets till 12wks. The atherogenic impact was evaluated after both
10% and 20% lipids diets by the plasma lipoprotein profiles (TC, LDLC, Non
HDLC and atherogenic ratio LDL/HDL or NonHDL/HDL) and after the 20%
lipids diets by evaluating the aorta lesions severity expressed by its cholesteryl
esters (CE) content (by GLC).

Results showed that after the 10% lipids diets, plasma lipids did not
significantly differed in the two groups except for plasma triglycerides: higher
in BUT group (+70% p<0.01). After the 20% lipids diets, plasma lipids
levels were much higher in BUT compared to CHE group (+70% to +80%
for LDLC, Non HDLC and atherogenic ratio LDL/HDL or NonHDL/HDL
p<0.05), except for HDLC (lower in BUT ns). The CE levels of the aortas
were signficantly lower in CHE group compared to BUT group (25% less
p<0.05) and were correlated to the NonHDL/HDL-cholesterol ratio.

At equal fat content, cheese may be less atherogenic than butter.
Funding: Grants from LACTALIS.

We-P14:437 EFFECT OF TOW NATURALS PRODUCTS OILS,
ARGAN AND OLIVE, IN THE NUTRITIONAL
PREVENTION ON ATHEROSCLEROSIS IN MAN

A.F. Derouiche1, R. Saile1, A. Drissi1, M. Cherki1, Y. Bamou2,
A.I. Oudghiri2 , J.M. Lecef3, A. Adlouni1. 1Faculté des Sciences Ben M Sik,
Casablanca, Morocco; 2Hôpital Militaire Moulay Ismail, Meknès, Morocco;
3Service de Nutrition, Institut Pasteur, Lile, France

Objective: To evaluate if the consumption of virgin argan oil (VAO) and
extra-virgin olive oil (EVO)are associated with a change in serum lipids and
reduce the risk on atherosclerosis in healthy Morrocans

Methods: Sixty volunteer s young men were included in this study. They
consumed butter (25 g/day) during 2 weeks sabilisation period (S P) and were
divided into two groups randomly. The VAO group received 25 g/day of VAO
during 3 weeks, Intervention periode (IP) and the control group received 25
g/day of EVO.Throughout the study, weight, blood pressure and the daily food
intake were measured Total cholesterol, LDL-c, HDL-c, triglycerides (TG)
and (apo) AI and B were measured at the end of each diet period

Results: Analysis of food intake showed that daily food is isocaloric as
well as for butter regimen that for VAO and EVO regimen.Analysis of lipids
intake showed a reduction in saturated fatty acids intake with VAO and EVO
regimen compared to S P. The analysis of serum lipids showed a signifi-
cant increase of HDL-c and apo AI in VAO group (8,42%, p=0,012; 5,2%,
p=0,027respectively) and EVO group (17,35%, p=0,001, 5,89%, p=0,037
respectively). However, LDL-c and apo B (13,8%, p=0,037; 7,78%, p=0,039
respectively) decreased significantly only in EVO group compared to S P
while TG decreased significantly by 17,5%; (p=0,039) only in VAO group

Conclusion: These results show for the first time the TG lowering and
HDL-c increasing effects of VAO in man

Finding: Let us suggest a combined consumption of argan and olive oils
could have a powerful effect in the nutritional prevention on atherosclerosis in
man

We-P14:438 AD LIBITUM CONSUMPTION OF A HIGH
MONOUNSATURATED FATTY ACID DIET AND
OF A LOW FAT DIET REDUCES PLASMA
ADIPONECTIN LEVELS

S. Desroches1, A. Tchernof1, W.R. Archer1, P. Couture1, N. Bergeron2,
B. Lamarche1. 1Laval University, Ste-Foy, Canada; 2College of Pharmacy,
Touro University, Vallejo, USA

Objectives: We compared the impact of a high monounsaturated fatty acid
(MUFA) diet and a low fat control diet consumed under unrestricted con-
ditions of energy intake for 6-7 weeks on 1) plasma adiponectin levels and
2) the relationship between diet-induced changes in plasma adiponectin and
lipid/lipoprotein levels.

Methods: Sixty-five men were randomly assigned to either the high MUFA
diet (45% carbohydrate, 40% fat, 22.5% from MUFA, 15% protein) or the low
fat control diet (58% carbohydrate, 26% fat, 16% protein).

Results: The low fat diet and the high MUFA diet induced significant and
comparable reductions in adiponectin levels (-23.3%, P<0.01 and -29.7%,
P<0.0001, respectively), which were independent of diet-induced changes
in body weight (2-3% reduction) and visceral fat. Diet-induced changes in
plasma adiponectin levels were positively correlated with changes in plasma
apolipoprotein (apo) A-I, HDL-cholesterol (C), and LDL-C levels (r>0.35,
P<0.05 for all) in the low fat group, while they were correlated with changes
in VLDL apoB-100 and plasma apo A-II concentrations (r=-0.45, P<0.05 and
r=0.54, P<0.01, respectively) in the high MUFA group.

Conclusions: These results suggest that the ad libitum consumption of a
high MUFA diet and of a low fat diet similarly reduce plasma adiponectin
levels independant of changes in obesity indices. Additional studies are
warranted to assess the rationale for the observed relationship between diet-
induced changes in adiponectin and concurrent changes in lipid metabolism.
Funding: Canada Research Chair in Nutrition and Cardiovascular Health and
International Olive Oil Council.

We-P14:439 MEDITERRANEAN DIET AND ITS PROTECTIVE
EFFECTS ON CARDIOVASCULAR RISK FACTORS

G. Godàs1, R. Solà1, J. Girona1, J.C. Vallvé1, B. Winklhofer-Roob2 ,
E. Rock3, J. Ribalta1 , L. Masana1. 1Institut de Recerca en Ciències de la
Salut, Hospital Universitari Sant Joan, Univerisitat Rovira i Virgili, Reus,
Spain; 2Institute of Molecular Biosciences. Karl-Franzens University, Graz,
Austria; 3UMMM, Inra-Theix, St. Genes Champanelle, France

Objectives: To measure the influence of the Mediterranean diet on several
cardiovascular disease risk factors with a Traditional Mediterranean-diet score
and a new Extensive Mediterranean-diet score that includes cardioprotective
elements.

Methods: As part of the European VITAGE project, we conducted a cross-
sectional study of healthy men. Subjects were stratified by age to highlight
potential differences in consumption between age groups. One hundred valid
volunteers were identified out of a total of 210 subjects interviewed. Dietary
information was collected using a validated semiquantitative food-frequency
questionnaire and we used two different Mediterranean diet scores to indicate
their degree of compliance with the Mediterranean diet.

Results: Greater adherence to the Extensive Mediterranean diet score was
significantly associated with lower systolic blood pressure levels -0.87 mmHg
CI 95% (-1.7,-0.02) (p<0.05), lower BMI -0.39 kg/m2 CI 95% (-0.66,-0.12)
(p<0.01) and greater resistance to LDL oxidation 0.57 min CI 95% (0.007,
1.14) (p<0.05). Ethanol intake was positively and significantly correlated
with HDL cholesterol (R=0.30, p=0.003) and Apo AI concentration (R=0.44,
p<0.001).

Conclusions: Greater adherence to the Mediterranean diet is significantly
associated with lower systolic blood pressure levels and BMI and greater
resistance to oxidation in all age groups. The Extensive Mediterranean diet
score may be a useful and more complete tool for assessing Mediterranean
dietary patterns.

We-P14:440 MEDITERRANEAN FOOD AND
CARDIOVASCULAR HEALTH: IN VIVO STUDIES

F. Visioli, P. Bogani, C. Galli. Department of Pharmacological Sciences,
University of Milan, Milan, Italy

Even though people of different Mediterranean countries consume different
diets, scientists are trying to identify common dietary patterns that might
explain the beneficial effects of the Mediterranean diets. For example, the high
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antioxidant intake from fruits, vegetables, red wine, and olive oil, together
with a high proportion of complex carbohydrates and non-digestible fiber,
and a balanced ratio of omega-6 and omega-3 fatty acids, might significantly
contribute to cardioprotection and increase longevity, without markedly affect-
ing classic risk factors such as serum cholesterol and blood pressure, which,
indeed, are not much different in the populations of southern Europe when
compared to other Western countries. Current research is focusing on the
biochemical mechanisms responsible for the healthful effects of food items
shared by the various populations that live around the Mediterranean basin.
Controlled human trials are difficult to perform; yet, over the past few years
we performed animal and human studies by administering lycopene from
tomato, cyanidine from blood orange, hydroxytyrosol from extra virgin olive
oil, and polyphenols from wild food plants. Most of such trials demonstrate
positive effects of minor components on surrogate markers of cardiovascular
disease, such as endothelial function, inflammatory processes, and oxidative
stress. In turn, there is nowadays experimental evidence for proper dietary
advice and, potentially, nutraceutical consumption, which should accompany
cardiovascular therapy.

We-P14:441 COFFEE MAY PREVENT THE PROGRESS OF
ATHEROSCLEROSIS IN JAPANESE

C. Iwai1, M. Hashimoto1, Y. Miyamoto1, M. Shimizu1, Y. Matsuda1,
K. Kanazawa1 , H. Akita1, K. Nishimura1, D. Sugiyama1, K. Ito2. 1Kobe
Univ. School of Medicine, Kobe, Japan; 2Kobe Pref. Health Promotion
Association, Kobe, Japan

Objective: Pulse wave velocity (PWV) is an indicator of arterial stiffness and
it has been shown to be a good surrogate marker of clinical atherosclerosis.
PWV is also well known as a predictor of future cardiovascular events in a
general population. Although coffee is one of the most popular sources of
antioxidants in the form of polyphenols which inhibit atherosclerosis, whether
coffee can prevent progress of atherosclerosis remains uncertain. We examined
the relationship between the amount of daily coffee consumption and arterial
stiffness by measuring brachial-ankle PWV (baPWV).

Methods: In total, 5,065 consecutive Japanese (2,599 men and 2,466
women, 17 - 89 years) undergoing an annual health screening examination
were enrolled in a cross-sectional study and baPWV measurement was per-
formed using a noninvasive volume-plethysmographic apparatus (Form/ABI;
Colin Co., Komaki, Japan). All subjects were asked conventional coronary
risk factors. We also determined the relationship between baPWV and the
consumption of black tea and green tea.

Results: The mean baPWV was 1,422±274cm/s. There was a significant
negative correlation between the amount of daily coffee consumption and
baPWV. They had a significant correlation also in a stepwise regression
analysis (coef. -21.8, p<0.001). There was no significant correlation between
baPWV and the amount of daily black tea and green tea consumption after
adjustment for age, sex, and other atherosclerotic risk factors has yet to be
decisively established.

Conclusions: Our findings suggest that coffee consumption may prevent
progress of atherosclerosis in Japanese.
Funding: N/A

We-P14:442 BIOFLAVONOID-RICH BOTANICALS REDUCE
BLOOD SERUM ATHEROGENICITY IN
PERIMENOPAUSAL WOMEN

V.V. Korennaya1.5 , V.A. Mysoedova2, N.A. Nikitina4 , I.A. Sobenin3,
A.N. Orekhov1. 1Institute for Atherosclerosis Research, Moscow, Russia;
2Institute of General Pathology and Pathophysiology, Moscow, Russia;
3Institute of Experimental Cardiology, Moscow, Russia; 4Institute of Physical
and Chemical Medicine, Moscow, Russia; 5Russian Medical Academy of
Postgraduate Education, Moscow, Russia

Aim: To develop a combination of bioflavonoid-rich botanicals, for blood
serum atherogenicity reduction, and therefore primary atherosclerosis preven-
tion, in perimenopausal women.

Methods: The content of polyphenols, procyanidis, genistein, daidzein,
rezveratrol and flavone in studied plants was estimated chromatographically.
Blood serum was obtained from apparently healthy perimenopausal women
2, 4 and 6 hours after single oral administration of phytoestrogen-rich natural
substances in doses of 50-1000mgs. The blood serum atherogenicity,that is
defined as the ability of the serum to induce intracellular cholesterol accumula-
tion in a primary cell culture of human blood-derived monocytes-macrophages
was measured in the ex vivo model.

Results: Dried grape seeds extract, fermented grape stems, hop cones,
green tea leaves have shown the reduction of serum atherogenicity on average
by 68±2%, 36±4%, 48±5%, 85±6% respectively. The antiatherogenic ef-
fects correlated positively with the content of polyphenols (r=0.957, p<0.01),
procyanidis (r=0.971, p <0.01) and the sum of phytoestrogens (genistein,
daidzein, rezveratrol, flavone) (r=0.764, p <0.01).

Conclusion: Based on the results of this and previous studies, we have
developed bioflavonoid-rich natural combination for primary atherosclerosis
prevention in perimenopausal women, containing dried grape seeds extract,
fermented grape stems, hop cones, green tea leaves, garlic powder and vi-
tamins and representing all major groups of bioflavonoids (phytoestrogens).
Further studies of the influence of this natural combination on intima-media
thickness and menopause symptoms are on their way.

We-P14:443 ENDOTHELIAL CELL DYSFUNCTION:
ENVIRONMENTAL CONTAMINANTS AND
NUTRITIONAL IMPLICATIONS

B. Hennig, X. Arzuaga, Z. Majkova, E. Smart, M. Toborek. University of
Kentucky, Lexington, USA

Exposure to environmental contaminants can contribute to the development
of inflammatory diseases such as atherosclerosis. Our data demonstrate that
coplanar polychlorinated biphenyls (PCBs), and possibly other aryl hydrocar-
bon receptor (AhR) ligands, can compromise normal functions of vascular
endothelial cells by activating oxidative stress-sensitive signaling pathways
and subsequent proinflammatory events critical in atherosclerosis. We also
found that the PCB-induced endothelial activation can be cross-amplified
by specific dietary fats and down-regulated by bioactive compounds with
antioxidant activity. Lipid domains abundant in endothelial cells, such as
caveolae and its major structural protein caveolin-1 (CAV-1), appear to play a
significant role in PCB-induced endothelial cell inflammation. PCB treatment
led to an increase in both CAV-1 gene and protein expression, as well as
in CAV-1 associated genes, such as annexin-II and COX-2. The PPARalpha
ligand fenofibrate protected against the PCB-induced mRNA and protein
expression of the downstream inflammatory genes COX-2 and IL-6, as well
as PCB 77-induced expression of the AhR-responsive gene cytochrome P450
1A1. In summary, our data suggest that exposure to environmental pollutants
are a major risk for atherosclerosis by inducing oxidative stress-sensitive sig-
naling pathways and proinflammatory events. Vascular inflammation induced
by POP can also be modulated by dietary components, suggesting complex
paradigms between environmental pollutants, diet and atherosclerotic risk
factors. Supported by grants from NIEHS/NIH (P42ES07380) and UK AES.

We-P14:444 CONSUMPTION OF A POLYPHENOL-RICH GRAPE
EXTRACT IMPROVES THE CARDIOVASCULAR
RISK PROFILE OF HEALTHY MALES

R. Draijer1, R. Duivenvoorden2 , Y. De Graaf1, E. Haddeman1, E. De Groot2,
C. Kroner1. 1Unilever Food and Health Research Institute, Vlaardingen, The
Netherlands; 2Department of Vascular Medicine, Academic Medical Centre,
University of Amsterdam, Amsterdam, The Netherlands

Introduction: Epidemiological data suggest that consumption of red wine
(polyphenols) may protect against cardiovascular (CV) disease. Intervention
studies with grape-derived products demonstrated that certain CV risk indica-
tors, such as endothelial function, blood pressure (BP), and platelet function
are improved by consumption of these polyphenol-rich products. However, the
studies were often confounded due to lack of proper blinding, placebo control
or the presence of alcohol or sugar.

Objective: To study the effects of a dry grape extract mix on a range of
CV risk indicators.

Design: Randomised double-blind, placebo-controlled, crossover interven-
tion study. Effects were assessed twice after 2 weeks intervention separated by
1 week washout in 35 healthy males (age 18-45 y). Measurements were made
both after a low and a high fat meal.

Interventions: Capsules containing a daily dose of 800 mg of oligomeric
polyphenols derived from grape juice and red wine vs. placebo

Results: Systolic BP decreased in the whole population, but a more promi-
nent and significant decrease was noted in males with baseline values above
120 mmHg (average -6 mmHg). Arterial stiffness and endothelial function
were not significantly affected. The thrombotic tendency of blood decreased
significantly by 10%. Total- and LDL-cholesterol significantly decreased by
4%. Effects on plasma lipids and platelets were more pronounced after the
high fat meal.
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Conclusion: A short term intervention with a mix of grape and wine
extract improved the CV risk profile of healthy young males, including BP,
blood lipids and platelet function.

We-P14:445 DESIGN OF THE MET-ANTIOX STUDY: SYNERGIC
BIOACTIVITY OF ANTIOXIDANT FUNCTIONAL
FOODS IN THE METABOLIC SYNDROME

S. Dragan1, S. Mancas1, D. Cheta2, D. Velimirovici1 , M. Rada1, L. Barbu1,
G. Otiman1. 1University Ofmedicine and Pharmacy Victor Babes, Timisoara,
Romania; 2National Institute of Nutrition and Metabolic Diseases, Bucharest,
Romania

This stage of European research in functional food science authorizes use in
clinical trials.

Aim: to study the efficiency of a novel nutritional approach in prevention
Objective: to use functional foods as a strategy for correcting the metabolic

syndrome
Methods: A phase II clinical trial will be carried out in 3 Romanian

centers. Functional foods will be created in 2 biotechnological centers without
exceeding daily allowances of vitamins E, C, carotenoids and polyphenols, e.g.
balsamic vinegar from apples, Hyppophae Rhamnoides and honey, soy schrott
in low-fat yoghurt, bakery products with nutraceutic compounds, tomato juice
enriched with microelements.

Results: 1000 patients with metabolic syndrome will be randomized for
intervention or non-intervention and followed-up at inclusion, 6 and 12
months for: a. metabolic effect: HOMA IR insulin resistance score, lipidic
profile; b. oxidative stress: free radicals (FORMox), total antioxidant capacity,
plasmatic non-enzymatic antioxidants (carotenoids, polyphenols, vitE, vitC)
and enzymatic antioxidants (SOD, cathalasis, GPx); c. functional parameters:
intima-media thickness of common carotid artery; and d. QOL: anthropometric
indexes, WHO questionnaire.

Conclusion: The study will contribute to replace the quantitative dosage-
effect principle used for biodisponibility of individual active substances in
pharmacology with the qualitative concept of synergic bioactive effect, more
appropriate to describe the complex interaction of multiple active principles
in nutrition.
Funding: Grant funded by the Romanian Ministry of Research, Program of
Excellence BIOTECH.

We-P14:446 EFFECT OF CRANBERRY JUICE CONSUMPTION
ON PLASMA OXIDIZED LDL LEVELS IN MEN:
RESULTS FROM A 4-WEEK PLACEBO
CONTROLLED CROSS-OVER TRIAL

C. Couillard, G. Ruel, S. Pomerleau, P. Couture, S. Lemieux, B. Lamarche.
Institute of Nutraceuticals and Functional Foods, Laval University, Quebec,
Canada

Oxidation of plasma lipoproteins and their accumulation into the artery wall
are closely implicated in the formation of atherosclerotic lesions. Consumption
of fruit and vegetables has been associated with a lower risk of cardiovascular
disease (CVD), an effect likely attributable to increased flavonoid intake.

Objective: Determine the effect of short-term daily flavonoid-rich cran-
berry juice consumption on plasma lipoprotein oxidation in men.

Methods: Forty-six healthy men (aged 24-64 y with a waist girth <90
cm) were recruited and asked to consume 500 mL/day of either low-calorie
cranberry juice cocktail (CJC) or placebo drink for 4 weeks. Physical and
metabolic profile of the subjects was assessed before and after each treatment
including plasma oxidized LDL (OxLDL) measured by ELISA.

Results: No effect of the intervention was observed when the entire
group of men was considered. However, when men were separated in those
with (n=12) or without (n=34) the metabolic syndrome (MS), according to
NCEP ATPIII guidelines, we found that compared to the placebo drink, CJC
consumption significantly reduced plasma OxLDL levels in men with the MS
(p<0.05) but not in those without the MS.

Conclusions: Our results suggest that daily low-calorie CJC consumption
may improve the CVD risk profile of men but that this effect appears to
depend on the metabolic condition of the individuals. It is our understanding
that flavonoids, which possess significant antioxidant properties and are highly
present in cranberries, are responsible for the lowering of plasma OxLDL in
men with the MS.
Funding: Canadian Institutes of Health Research

We-P14:447 A PROTECTIVE ROLE TOWARDS
ATHEROSCLEROSIS BY HYDROGEN SULFIDE
AND NATURAL ORGANOSULFUR COMPOUNDS
DERIVED FROM GARLIC AND ONION

M.A. Eghbal1, M.Y. Moridani2 , P.S. Pennefather2 , P.J. Obrien2. 1Faculty of
Pharmacy, Tabriz University of Medical Sciences, Tabriz, Iran; 2Department
of Pharmaceutical Sciences, University of Toronto, Toronto, Canada

Objective: Our objective was to determine whether hydrogen sulphide (H2S)
and natural organosulfur compounds (OSC) derived from garlic and onion can
react non-enzymatically with toxic aldehydes to form nontoxic adducts.

Methods: We used freshly isolated hepatocytes to test whether H2S
and OSCs prevent aldehyde induced cytotoxicity by forming aldehyde:OSC
complexes. Lipid peroxidation was determined by measuring TBARS formed
during the decomposition of lipid hydroperoxides. Mercaptan-acrolein/2-
chloroacetaldehyde adduct formation was measured by Mass spectrometry
analyses.

Results: H2S, allyl mercaptan (AM), propyl mercaptan (PM), were all
shown to be effective in preventing hepatocyte toxicity induced by allyl
alcohol or 2-bromoethanol and their toxic metabolites acrolein (catalysed
by alcohol dehydrogenase) or bromoacetaldehyde (catalysed by CYP2E1)
respectively. MS/MS spectrometry revealed adduct formation between AM or
PM with the acrolein and haloacetaldehyde formed by the metabolism of allyl
alcohol and a-haloethanol respectively.

Conclusion: It is concluded that H2S or garlic and onion mercaptans are
cytoprotective by trapping toxic aldehyde metabolites and preventing lipid
peroxidation. Therefore, they can inhibit lipid peroxidation and oxidative
modification of LDL, thus protecting endothelial cells from the injury by the
oxidized molecules, which contributes to atherosclerosis.
Funding: This work was supported by a grant to PSP from Heart and Stroke
Association of Canada and grants to PJO from NSERC and CIHR. MAE
Acknowledges the Ministry of Health and Medical Education of Iran for
financial support.

We-P14:448 RESVERATROL SUSTAINS THE INFLAMMATORY
RESPONSE IN RAT VASCULAR SMOOTH MUSCLE
CELLS

A. Cignarella 1,2, C. Minici1 , C. Bolego1, V. Pelosi1,2 , L. Puglisi1 ,
R.M. Gaion2. 1Department of Pharmacological Sciences, University of
Milan, Milan, Italy; 2Department of Pharmacology and Anaesthesiology,
University of Padova, Padova, Italy

Objective: Based on the reported cardioprotective effects of resveratrol, a
polyphenolic antioxidant found in grapes and wine, and the well-characterized
anti-inflammatory properties of 17β-estradiol, the effects of resveratrol on
the functional expression of inflammatory enzymes were assessed in vascular
smooth muscle cells (SMC) from normoglycaemic and diabetic rats.

Methods: SMC were isolated from the aorta four weeks after treating rats
with streptozotocin (65 mg/kg) or its vehicle. The functional expression of
inducible NO synthase (iNOS) and cyclooxygenase (COX) 2 was assessed by
Western blotting, immunoassay and colorimetric assays.

Results: After stimulation with a cytokine mix for 24 h, resveratrol (0,1-
100 μM) dose-dependently enhanced iNOS formation and activity in SMC
from normoglycaemic and diabetic rats. This effect was also detectable after
4-h cytokine stimulation. A similar profile of iNOS protein activation was
observed following treatment with genistein, a structurally related compound
known to be a rather selective activator of estrogen receptor (ER) β. Inhibition
of ERs by the pure antiestrogen ICI 182,780 partially reversed resveratrol
action on iNOS. While resveratrol did not affect the synthesis of COX-2
protein, a dose-dependent fall in prostaglandin E2 release was observed in
SMC from normoglycaemic rats only.

Conclusions: Resveratrol failed to control inflammatory responses in rat
vascular SMC. Some of its pro-inflammatory actions in these settings were
likely related to ERβ activation.
Funding: Italian Ministry of Education, University and Research.
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We-P14:449 THE IMPROVEMENT OF METABOLIC MARKERS
WITH NATURAL POLYPHENOLS AND ZINC ON
DIABETIC RATS

M. Ciocoiu 1, M. Badescu1, M. Chicu1, C. Bohotin1, D. Tutunaru2.
1University of Medicine and Pharmacy, Iasi, Romania; 2Dunarea de Jos
University, Galati, Romania

Objective: The aim of the present study was to assess the effectiveness
of zinc (Zn) and natural polyphenols supplementation on the antioxidant
defense mechanisms of diabetic rats, in order to reduce damage caused by the
peroxidation of membranes and other cell components.

Methods: The study was made on Wistar rats: Group I = witness; Group
II = rats with diabetes caused through the streptozotocin (STZ) injection 55
mg/kg body weight; Group III = diabetic rats who were administered with
natural polyphenols, in a dose of 0,028g/kg body weight; Group IV = diabetic
rats who were administered with a Zn sulphate 70 mg/kg body weight.

Results: Zn administered to STZ rats reduced blood glucose concentra-
tion more that 50% after three weeks of treatment. In diabetic group, the
superoxide dismutase (SOD) and glutathione (GSH) levels were significantly
decreased when compared with normal group. Zn treated group showed
increased antioxidant potential as seen from improvements in SOD and GSH
levels. Animals treated with Zn and polyphenols showed significant (p<0.001)
reduction in the elevated level of alkaline phosphatase and glutamate pyruvate
transaminase compared with diabetic rats. A significant decrease in rat body
weight by 19% was noted in STZ-induced diabetic rats. When the animals
were treated with Zn, it suppressed the weight loss significantly (p<0.001)
when compared with initial body weight.

Conclusions: Oral administration of Zn was found to reduce the serum
glucose tolerance in streptozotocin diabetic rats. Zn restored the plasma an-
tioxidant capacity which was impaired by STZ diabetes more than the natural
polyphenols.

We-P14:450 AJUGA IVA TREATMENT ATTENUATES
HYPERCHOLESTEROLEMIA INDUCED BY A
CHOLESTEROL SUPPLEMENTED DIET AND
IMPROVES LIPID PEROXIDATION AND
ANTIOXIDANT ENZYMES

A. Chenni1, D. Ait-Yahia 1, F.O. Boukortt1 , J. Prost2, M. Bouchenak1 .
1Laboratory of Clinical and Metabolical Nutrition. Faculty of Sciences.
University of Oran. Es Seniaoran. Algeria, Es Seniaoran, Algeria; 2Upres
Lipids- Nutrition Ea 2422, Faculty of Sciences Gabriel, University of
Burgundy, Dijon, France

The present study was designed to explore the possible antioxidant and
hypolipemic effects of Ajuga iva (Ai) in rats fed a cholesterol-supplemented
diet. The lipids parameters, lipid peroxidation and antioxidant enzymes in
plasma, as well as in tissues were assessed. Male Wistar rats (n=12) were
divided into two groups feeding a diet supplemented with cholesterol (1%)
and treated or not by an aqueous extract of Ai (0.5%) for 4 weeks.

The results indicated that Ai treatment led to a decrease of plasma total
cholesterol (TC) (-18%) and VLDL-C (-29%) and an increase of HDL2-C
(+35%) compared to untreated group. LDL-HDL1-C and HDL3-C and plasma
phospholipids remained unchanged. Moreover, CT/HDL-C ratio was 1.64-fold
lower in Ai treated rats as compared to untreated rats. The triacylglycerols
contents were reduced in plasma (-31%) and in VLDL (-74%) with Ai
treatment. The lipid peroxidation determined by thiobarbituric acid reactive
substances (TBARS) was decreased in plasma (-75%), liver (-41%), heart
(-80%) and kidneys (-65%) and increased in adipose tissue (+59%) in Ai
treated rats fed a cholesterol-supplemented diet. Ajuga iva treatment enhanced
superoxide dismutase activity in liver (+29%) and kidney (+97%). Glutathione
reductase activity was lowered in adipose tissue (-28%) but increased in liver
(+10%) and kidney (+28%) in Ai treated group as compared to untreated
group. Ajuga iva treatment led to an increase of glutathione peroxidase activity
in liver, heart and kidney and a decrease in adipose tissue.

In conclusion, in addition to its potent triacylglycerol- and cholesterol-
lowering effects, Ajuga iva is effective in improving the antioxidant status
by reducing lipid peroxidation in plasma and tissues and enhancing the
antioxidant enzymes in rats fed a cholesterol supplemented diet.

We-P14:451 DIETARY IRON OVERLOD IN RATS STRONGLY
AFFECTS LIPID PARAMETERS

F. Schemeit, D. Von Bremen, J. Heeren, P. Nielsen. Department of
Biochemistry and Molecular Biology II, University Hospital Hamburg
Eppendorf, Hamburg, Germany

Objectives: Epidemiologic and experimental data suggest that excess iron
may contribute to the development of atherosclerosis. Using a well known
animal model for experimental iron overload, the direct influence of iron
loading on lipid parameters was studied in rats.

Methods: Groups of female Wistar rats (n=5) were kept on a diet enriched
with 0.5% (trimethylhexanoyl)ferrocene for 4 or 12 weeks. Control groups
received a diet with low iron. Cholesterol and triglyceride were measured
by enzymatic microplate assays in SuperoseTM6-FPLC separated lipoprotein
fractions. Fatty acid (FA) compositions in serum, fat and liver were analysed
by gas chromatography.

Results: The iron enriched diet resulted in a severe and progressing
iron loading (liver-Fe controls, 0.17±0.03 mg/g wet weight; Fe-4 weeks,
5.39±0.99; Fe-12 weeks, 16.2±3.3, respectively). The cholesterol in plasma
increased under the high iron diet (267±58 mg/dl after 4 weeks) compared to
controls (85±11). FPLC fractionation of plasma showed an increase in HDL,
but also in LDL, remnant-like particles, and VLDL. FA in plasma was lower
in controls (94±25 μg/ml) compared to iron loaded rats (4 weeks, 208±53
μg/ml), but lower in iron loaded livers (20±5 mg/g liver) than in liver of
controls (29±8).

Conclusions: The lipoprotein metabolism is strongly affected in iron
loaded rats. Further investigations are needed to look inside this mechanism
which might be relevant for both animal models of atherosclerosis, and for the
cardiovascular risk in patients with iron overload diseases.

We-P14:452 EFFECT OF ANTIOXIDANT SUPPLEMENTATION
ON GENETIC STABILITY AND LIPID
PEROXIDATION IN MIDDLE-AGED MEN

J. Gasparovic1, K. Raslova2, M. Barancokova1 , A. Kazimirova1 , A. Coll
Ins3, B. Smolkova1, A. Horska1, L. Wsolova1, M. Dusinska1,
K. Volkovova1 . 1Slovak Medical University, Bratislava, Slovak Republic;
2Metabolic Centre Ltd, Bratislava, Slovak Republic; 3University of Oslo,
Oslo, Norway

Objective: To examine the effect of antioxidant supplementation on oxida-
tive damage and chromosome stability in middle-aged men, smokers and
non-smokers.

Methods: A total of 124 men aged 48±6 years from Bratislava and from
rural population near Bratislava were investigated. 64 men were supplemeted
for 12 weeks with antioxidants, while 60 men were given placebo. We
measured the plasma levels of vitamines C and E, Se, ferric reducing ability of
plasma (FRAP), malondialdehyde (MDA), and number of micronuclei (MN).

Results: Antioxidant supplementation increased the plasma concentrations
of antioxidants and FRAP. Non-smokers (NS) had significantly higher MDA
concentrations at the beginning of the study than smokers (S)(1.72±0.15
vs. 1.18±0.13 uM). Antioxidant supplementation significantly decreased the
concentration of MDA only in plasma of NS not affecting significantly the
level of MDA in S. We found positive correlation (p<0.001) between the
concentration of MDA before supplementation and the difference in number
of cells with MN. Antioxidant supplementation induced a decrease in percent
of aberrant cells in both groups, but significantly (p<0.05) only in group of S
(0.5±0.15 vs. 0.16±0.08%).

Conclusions: These results indicate that a combined antioxidant sup-
plementation (a) is effective even at very moderate doses; (b) significantly
diminishes oxidative damage to lipids when it is high initially; and (c) is ef-
fective in decreasing chromosomal instability in lymphocytes of middle-aged
men.
Funding: Supported by EU contract IC15-CT96-1012.

We-P14:453 ERYTHROCYTE MEMBRANE ELECTRON
TRANSFER, DIET AND LIFESTYLE IN HEALTHY
AND IN TYPE 1 DIABETIC FAMILIES

E. Matteucci1 , S. Manzini1, I. Chiti1 , M. Mariotti2 , O. Giampietro 1.
1University of Pisa, Pisa, Italy; 2Dietary Service, Aoup, Pisa, Italy

Objective: Human erythrocyte membrane contains electron transfer systems,
which protect against extracellular pro-oxidant challenge and whose activity
is closely related to the metabolic state of the cell. Particularly, erythrocytes
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export electrons to external ferryicyanide (RBC vfcy). Having characterised
RBC vfcy in patients with type 1 diabetes (T1D), we evaluated modulating
effects of diet and lifestyle on RBC vfcy in healthy and T1D relatives.

Methods: We measured RBC vfcy in 95 healthy controls and 76 non-
diabetic relatives of type 1 diabetics whose dietary habits and lifestyle were
assessed by using the European Prospective Investigation of Cancer and
Nutrition questionnaires.

Results: RBC vfcy was 12.1±3.6 μmol/ml h in 95 healthy controls and
12.6±4.2 in 76 T1DM relatives. Daily intake of vitamin C was 121±47 mg in
95 healthy controls and 131±64 in 76 T1DM relatives; regular exercise was
2.4±1.8 hour/week and 2.1±1.9, respectively.

Were positively associated with RBC vfcy daily dietary intake of vitamin
C among healthy controls, whereas time spent in regular exercise among
relatives.

Conclusions: Dietary intake of vitamin C and sporting activities modulate
erythrocyte electron transfer efficiency. Iintracellular electron donors avail-
able from dietary sources can be very important in maintaining the redox
environment of a cell. Our data also support evidence suggesting that regular
exercise may improve electron transport efficiency. However, the reason why
independent lifestyle variables associated with RBC vfcy markedly differed
among population subgroups remains unknown.
Funding: Research funds.

We-P14:454 THE CHRONIC INTAKE OF A MEDITERRANEAN
DIET ENRICHED IN VIRGIN OLIVE OIL,
DECREASES NUCLEAR TRANSCRIPTION FACTOR
KAPPAB ACTIVATION IN HEALTHY MEN

P. Perez-Martinez 1, J. Lopez-Miranda1 , L.M. Blanco-Colio2 ,
Y. Jimenez-Gomez1, R. Gallego1, F. Lopez-Segura1 , J. Egido2,
F. Perez-Jimenez1 . 1Unit of Lipids and Atherosclerosis, Hospital
Universitario Reina Sofia, Cordoba, Spain; 2Vascular Research Laboratory,
Fundacion Jimenez Diaz, Madrid, Spain

Objective: We have examined the effect of three diets, with different fat
composition, on the activation of nuclear transcription factor kappaB (NF-kB)
on peripheral blood mononuclear cells.

Methods: Sixteen healthy men followed three four-week diets, in a ran-
domised crossover design: a Western diet, rich in saturated fat (SAFA) [22%
SAFA, 12% monounsaturated fat (MUFA) and 0, 4 alpha-linolenic acid];
a Mediterranean diet [<10% SAFA, 24% MUFA, and 0,4% alpha-linolenic
acid], and a low fat diet enriched in alpha-linolenic acid [<10% SAFA, 12%
MUFA, and 2% alpha-linolenic acid]. NF-kB (electrophoretic mobility shift
assay) in mononuclear cells and plasma concentrations (ELISA) of soluble
vascular cellular adhesion molecule 1 (VCAM-1) were examined after either
diets.

Results: Western diet increased 2.7-fold NF-kB compared with the
Mediterranean diet (p=0.038) and 1.79-fold with the alpha-linolenic acid diet
(p=0.07). No differences were found between the last two. Furthermore, an
increase on plasma VCAM-1 was observed with the Western diet (p<0.05).

Conclusions: Mediterranean diet diminished NF-kB activation in mononu-
clear cells, compared with Western diet, supporting its cardioprotective
properties. The effect of the n-3 enriched diet was intermediate.

We-P14:456 EVALUATION OF POLICOSANOLS AS
FUNCTIONAL FOOD INGREDIENTS FOR
CHOLESTEROL- LOWERING

A.N. Kassis1,2, P.J.H. Jones1. 1School of Dietetics and Human Nutrition,
McGill University, Macdonald Campus, Ste-Anne-De-Bellevue, Canada;
2Institute of Nutraceuticals and Functionals Foods

Studies conducted in Cuba have reported substantial reductions in plasma
lipids using Cuban sugar cane policosanol mixtures. However, external re-
search groups using different mixtures have failed to reproduce the efficacy of
policosanols observed in the earlier studies.

Objectives: Evaluate the effect of the authentic sugar cane policosanols
(SCP) on plasma lipids in healthy hypercholesterolemic volunteers.

Design and Methods: The effect of policosanols on lipid levels in humans
was nested in a randomized, double-blind crossover design. 21 volunteers were
administered 10 mg of SCP per day or a placebo incorporated in margarine as
an afternoon snack, for a period of 28 days. Subjects were asked to maintain
their habitual diet and physical activity, and body weights were monitored
daily throughout the study period. Blood was collected at the start and end of
the feeding period and lipid levels were measured using enzymatic kits.

Results: No significant difference was observed between treatment and
control groups in plasma total, LDL-, HDL-cholesterol and triglyceride levels.
Body weights did not vary significantly throughout the trial, and did not
impact plasma lipid values.

Conclusion: The present study is the first to be conducted in North
America using the authentic mixture of policosanols in order to examine their
effect on lipid levels. Our results show no beneficial effect of policosanols
on lipid parameters in hypercholesterolemic individuals and question the
clinical usefulness of policosanol mixtures as cholesterol-lowering natural
health products.
Funding: Funded by Advnaced Foods and Materials Network - Networks of
Centers of Excellence.

We-P14:457 OLIVE OIL RICH MEDITERRANEAN AND A LOW
FAT ENRICHED IN A-LINOLENIC ACID DIETS
PREVENTS POSTPRANDIAL INCREASE OF
FACTOR VII DURING POSTPRANDIAL LIPEMIA

B. Cortes, J. Lopez-Miranda, C. Marin, A. Lozano, Y. Jimenez, P. Gomez,
I. Perez, F. Perez-Jimenez. Unit of Lipids and Atherosclerosis. Reina Sofia
Hospital, Cordoba, Spain

Objective: We examined the effect of 3 different fat content dietary models
on the Factor VII coagulant (FVIIc) and Plasminogen Activator Inhibitor-1
(PAI-1) during the postprandial state and its relation to lipid and insulin
resistance parameters.

Methods: 20 healthy males volunteers were underwent 3 isocaloric diet
periods during 4 weeks each by following a randomised crossover design.
Composition of the diets:High-Monounsatured Fatty Acid (MUFA) diet from
olive oil [10% Saturated Fatty Acid (SAFA),24% MUFA,4% Poliunsatu-
rated Fatty Acid (PUFA)(0,4% alfa-linolenic acid)]; high-SAFA diet (22%
SAFA,12% MUFA,4% PUFA,0.4% alfa-linolenic acid); low fat N3 PUFA-rich
diet from vegetal origin (10% SAFA,12% MUFA,8% PUFA,2% alfa-linolenic
acid). At the end of the each diet period, subjects were underwent to a fat load
test (1 gr of fat/kg body weight) with the same fat composition as during diet
period. Blood samples were taken at time 0 and 4 hours after test. FVIIc, PAI-1
plasma cholesterol (C), triglyceride (Tg) and C, Tg in lipoprotein fractions,
lipoprotein (a), insulin, glucose and Homeostasis Model Assesment (HOMA)
were determined.

Results: Postprandial FVIIc decreased after the consumption of a high
MUFA (p=0,019) and low fat N3 (p=0,034) in relation to SAFA rich diet.
Postprandial PAI-1 decreased after the consumption of a low fat N3 PUFA rich
diet in relation to a high MUFA (p=0,043) and to a high SAFA diet (p=0,013).
HOMA was correlated to basal (p=0,006) and postprandial PAI-1 (p=0,005).

Conclusion: high unsatured fatty acids diets prevent elevation of FVIIc
and PAI-1 during postprandial lipemia.
Funding: None.

We-P14:458 POSSIBLE ROLE OF UNSATURATED FATTY ACIDS
INTAKE IN INCREASED HUMAN SURVIVAL: A
8.5-YEAR FOLLOW-UP OF THE ITALIAN
LONGITUDINAL STUDY ON AGING

V. Solfrizzi, C. Capurso, A.M. Colacicco, A. D’Introno, A. Capurso,
F. Panza. Department of Geriatrics, University of Bari, Bari, Italy

Objective: Recent evidence suggested a protective role of dietary monoun-
saturated fatty acids (MUFA) and polyunsaturated fatty acids (PUFA) intakes
against several chronic diseases and, therefore, in increased human longevity.
We investigated the possible role of MUFA, PUFA, and other selected food
groups in protecting against all-causes mortality.

Methods: We evaluated a population-based sample, in a prospective study
with a median follow-up of 8.5 years, conducted in one of the eight centers
of the Italian Longitudinal Study on Aging (ILSA), Casamassima, Bari, Italy.
Out of 704 elderly subjects (65-84 years), 278 nondemented persons agreed
to participate at the 1st survey (1992-1993). During a median of 196 months
of follow-up, there were 91 deaths. A semi-quantitative food frequency ques-
tionnaire evaluating macronutrient daily intakes were performed at the 1st
survey.

Results: Higher MUFA intake was associated with an increase of survival
(hazard ratio 0.81, 95% CI 0.66 – 0.99), a higher unsaturated fatty acids (UFA)
to SFA ratio (hazard ratio 1.20, 95% CI 0.99-1.45) increased total mortality
only marginally, while no effect about other selected food groups were found.

Conclusions: In conclusion, in this prospective study on older nonde-
mented subjects with a typical Mediterranean diet, a higher MUFA intake
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increased survival, while a higher UFA/SFA ratio increased total mortality, but
only marginally.
Funding: none declared.

We-P14:459 OLIVE OIL AND WALNUT MEALS ELICIT THE
INFLAMMATORY RESPONSE IN MONONUCLEAR
CELLS COMPARED WITH BUTTER MEAL
DURING POSTPRANDIAL STATE IN HEALTHY
MEN

Y. Jiménez-Gómez, J. López-Miranda, P. Gómez Luna, C. Marín Hinojosa,
R. Moreno Luna, I. Romero García, E. Galán, E. Sánchez, F. Pérez-Jiménez.
Hospital Universario Reina Sofía, Córdoba, Spain

Objective: To determine the influence of 3 different fatty meals on the
inflammatory response during the postprandial period.

Methods: 20 healthy men followed 3 different diets for 4 weeks each one,
according to a randomized crossover design: SFA rich diet (15% protein, 47%
CHO, 38% fat (22% SFA, 4% PUFA, 12% MUFA); MUFA rich diet (15%
protein, 47% CHO, 38% fat (<10% SFA, 4% PUFA, 24% MUFA)); CHO
rich and n-3 diet (15% protein, 55% CHO, <30% fat (<10% SFA, 8% PUFA,
12% MUFA)). After a 12 hour fast, volunteers were given a meal with the
fat composition to the consumed in each one of the diets: Butter meal (38%
SFA, 22% MUFA, 4% PUFA, 0.7% a-LNA); Olive oil meal (22% SFA, 38%
MUFA, 4% PUFA, 0.7% a-LNA); Walnut meal (20% SFA, 24% MUFA, 16%
PUFA, 4% a-LNA). Blood samples were taken at time 0 and every 3 hour
until the 9th hour. The mRNA of TNF-a, IL-6 and MCP-1 in mononuclear
cells (PBMCs) and their levels in plasma was determined.

Results: The SFA rich diet induced a higher TNF-a and MCP-1 mRNA
levels in the fasting state as compared to the MUFA and CHO n-3, respectively.
In the postprandial study, the butter meal induced a higher increase in TNF-a
mRNA levels than the olive oil meal at 3 hours. Moreover, we found an effect
of the interaction between the type of fat and the time in the postprandial
response of the mRNA IL-6 levels. The walnut meal induced a reduction in
the mRNA IL-6 levels compared with the butter and olive oil meals at the 3
hours.

Conclusion: Olive oil and walnut meals in healthy men elicit the inflam-
matory response in PBMCs compared with butter meal during postprandial
state.
Funding: CGICYT SAF2001-0366.

We-P14:460 ORAL ADMINISTRATION OF
EICOSAPENTAENOIC ACID REDUCES AND
STABILIZES ATHEROSCLEROTIC LESIONS IN
APOE-DEFICIENT MICE

M. Matsumoto1, M. Sata1, M. Soma2, K. Tanaka1, D. Fukuda1, R. Nagai1.
1The Dept of Cardiovasucular Medicine, The Univ of Tokyo, Tokyo, Japan;
2Mochida Pharmaceutical Co, Ltd, Tokyo, Japan

Dietary intake of n-3 polyunsaturated fatty acids (PUFAs) is associated with re-
duced incidence of cardiovascular events. However, the molecular mechanism
of their atheroprotective effects remains largely unknown. Male five-week-old
ApoE-deficient mice were fed on western-type diet without (Control group,
n=5) or with 5% eicosapentaenoic acid ester, a major component of n-3 PUFAs
(EPA group, n=7) for 13 weeks. A fatty acid composition analysis of liver
homogenates revealed that oral administration of EPA markedly increased n-3
PUFA content (n-3/n-6 ratio: 0.20 ± 0.01 vs. 2.5 ± 0.2, p<0.01). Interestingly,
EPA increased triglyceride level without significant effect on total cholesterol
level, suggesting an essential role of ApoE in triglyceride-lowering effect
of EPA. En face Sudan IV staining of aorta revealed that EPA significantly
suppressed the development of atherosclerotic lesions (18.7 ± 3.1 vs. 5.1 ±
1.2%, p<0.01). The lesion of the EPA group showed smaller lipid deposition
(20.4 ± 2.2 vs. 10.9 ± 5.3%) with thicker fibrous cap (1.3 ± 0.2 vs. 3.6 ±
0.8%, p<0.05) and less macrophage accumulation (32.7 ± 4.1 vs. 14.7 ±
2.0%, p<0.05). Pretreatment with EPA blunted up-regulation of VCAM-1,
ICAM-1, and MCP-1 in human umbilical vein endotherial cells as well
as expression of MMP-2 and MMP-9 in human monocytic cells (THP-1)
induced by TNF-alpha. These results suggest that EPA reduces and stabilizes
atherosclerotic lesions through its anti-inflammatory effects.

We-P14:461 DIETARY FISH OIL ALTERS THE PLASMA LIPID
PROFILE AND THE EXPRESSION OF HNF4ALPHA
IN HYPERCHOLESTEROLEMIC RATS

E. Bravo1, M. Napolitano1 , I. Lopez2, K.M. Botham2, C. Stefanutti3 .
1Istituto Superiore di Sanità, Rome, Italy; 2The Royal Veterynary College,
London, United Kingdom; 3University la Sapienza, Rome, Italy

Objectives: Although fish oil n-3 polyunsaturated fatty acids (PUFA) are
known to be cardioprotective, it is not clear whether they provide any
benefits in hypercholesterolemic subjects. Dietary n-3 PUFA reduce plasma
triglyceride (TG) levels by inhibiting liver VLDL secretion, and hepatic
nuclear factor 4alpha (HNF4alpha) is a trascription factor which controls the
expression of key genes regulating this process. The aim of this study is to
investigate the effects of dietary fish oil on the plasma lipid profile and hepatic
HNF4alpha expression in hypercholesterolemic rats.

Methods: Rats fed a diet containing 4% n-6 PUFA (control), 4% fish n-3
PUFA (n-3), a hypercholesterolemic diet (HCH) or HCH + 4% n-3 PUFA
(HCH n-3). After 4 weeks plasma cholesterol (CH) and TG levels were
measured and the expression of mRNA for HNF-4alpha in the liver was
determined.

Results: The n-3 diet did not change CH levels in comparison to the control
diet, but reduced those of TG, while the HCH diet caused a 4-5 fold increase
in CH. Addition of n-3 PUFA to the HCH diet caused a significant decrease
of CH. TG was raised in HCH group (+34%) but addition of n-3 PUFA to the
HCH diet caused a 40% reduction. mRNA for HNF4alpha was increased (x3)
in livers from rats fed the n-3 as comapred to the control diet, but this effect
was abolished in the HCH n-3 group.

Conclusions: Dietary fish oil decreases plasma CH and TG in hyperc-
holesterolemia and increases trascription of the HNF4alpha gene in normo-,
but not in hyerlipidemia. Thus, the lipemic state is an important factor im the
beneficial effects of fish n-3 PUFAs.
Fundings: Sigma-Tau SpA, Italy

We-P14:462 FISH CONSUMPTION AND SERUM LEVELS OF
EICOSAPENTAENOIC AND DOCOSAHEXAENOIC
ACID ARE NOT RELATED TO FLOW-MEDIATED
VASODILATION

L.J. Bjerregaard, I.V. Aardestrup, R. Bülow, O. Frøbert, C. Dethlefsen,
J.G. Rasmussen, E.B. Schmidt. Dept. of Preventive Cardiology, Aarhus
University Hospital, Aalborg, Denmark

Objectives: To investigate the correlation between flow-mediated vasodilation
(FMD), a measure of endothelial function, and fish consumption together with
the content of eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA)
in serum phosholipids in a healthy population.

Methods: Fourty healthy volunteers (20 women and 20 men) with a mean
age of 48 years were included in the study. Blood samples were drawn in the
morning after 10 hours of fasting. The content of EPA and DHA in serum
phospholipids was measured by gas chromatography. FMD was determined
with ultrasound of the brachial artery with results given as % increase after is-
chaemia for 5 minutes. The subjects filled out af Food Questionnaire regarding
their fish intake. Patients, who followed the general Danish recommendations
for fish intake at least twice a week, were classified as belonging to the Fish+
group (n=19), while those, who consumed fish less than twice a week, were in
the Fish- group (n=21).

Results: The sample mean of FMD in the population was 9.6%. Pearsons
coefficient of correlation between FMD and EPA was -0.23 (95%CI:-
0.51;0.09); p=0.15 and -0.06 (95%CI:-0.36;0.26); p=0.72 between FMD and
DHA. In the Fish+ group, the sample mean of FMD was 9.1% (±1.4) and
10.1% (±1.5) in the Fish+ group and the Fish- group was -1.0 (±2.0); p=0.33.

Conclusion: There was no correlation between fish intake, the content of
EPA and DHA in serum phospholipids and FMD. The study, therefore, do not
suggest any beneficial effect of fish intake or of EPA and DHA on endothelial
function.
Funding: None.
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We-P14:463 NO PROTECTION OF A HIGH OMEGA-3 INDEX
FOLLOWING AN ACUTE MYOCARDIAL
INFARCTION

H. Aarsetoey 1, V. Pônitz1, H. Grundt1, D. Pritchard2 , H. Staines3,
W.S. Harris4, D.W.T. Nilsen1. 1Stavanger University Hospital, Stavanger,
Norway; 2Axis Shield, Dundee, United Kingdom; 3University of Abertay,
Dundee, United Kingdom; 4Saint Luke‘S Hospital, Kansas City, USA

Objective: Cardio-protective effects have been demonstrated by intake of n-3
fatty acids (FAs) at doses lower than those needed to affect traditional risk
factors. This might indicate a direct protective effect of n-3 FAs through their
incorporation into cellular membranes of myocardial cells. Red blood cell
eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) (expressed as
percent of total FAs; the Omega-3 Index) has recently been found to be a good
surrogate for the cardiac n-3 FA content and may serve as an independent risk
factor for cardiac events. We examined the prognostic value of the Omega-3
Index in a coastal population with an acute myocardial infarction (MI).

Methods: Re-infarction (re-MI), defined as TnT > 0.05 with a typical MI
pattern, all-cause mortality and the combined endpoint of re-MI and death at 1
and 6 months were related to the Omega-3 Index at admission in 462 patients
hospitalized with MI. Odds ratios (OR) were computed across quartiles of
Omega-3 Index; Q1 < 5.26%, Q2: 5.26- 6.42%, Q3: 6.42-7.95% and Q4 >

7.95%.
Results: After 30 days 20 patients in the upper quartile were dead or had

suffered a re-Mi (14 re-Mi, 8 deaths) as compared to 10 patients (5 re-MI,
5 deaths) in the lowest quartile. Comparing Q4 to Q1 the univariate analysis
gives an OR of 3.08 (p= 0.027) for re-MI and 2.23 (p= 0.046) for re-MI
and/or death after 30 days. After correction for age, heart failure and prior
MI, this apparent harmful effect of a high Omega-3 Index disappears. After 6
months no significant differences between the Omega-3 Index quartiles could
be demonstrated, with a total of 25 and 28 combined events in Q1 and Q4,
respectively.

Conclusion: No protective effect of a high Omega-3 Index in MI survivors
was demonstrated. The apparent harmful effect in the univariate analysis
might be due to increased omega-3 intake in patients with a previous MI, or to
possible contaminants in North Sea fish.
Funding: Governmental grants.

We-P14:464 PLASMA FATTY ACID COMPOSITION IN
OVERWEIGHT PATIENTS WITH
HYPERTRIGLYCERIDEMIA

A. Arsic, D. Ristic-Medic, M. Postic, J. Tepsic, M. Glibetic. Institute for
Medical Research, Belgrade, Serbia - Montenegro

Objective: Plasma fatty acid (FA) composition mainly reflects dietary fat in-
take, as well as endogenous fatty acids metabolism. The aim of this study was
to determine plasma phospholipid FA status in 36 overweight patients (BMI
28.66±2.88 kg/m2) with hypertriglyceridemia (triglycerides level>1.7mmol/l
and LDL-cholesterol<3.4mmol/l).

Methods: Patient were subdivided in two groups: non-diabetic patients
(n=21) group HTG and type 2 diabetic patients (n=15) group DM-HTG. Six-
teen healthy, lean subjects (BMI< 25kg/m2), as control group, were included
in the study. The phospholipids fraction was isolated by thin-layer chromatog-
raphy and fatty acid methyl esters were analyzed using gas chromatography.

Results: The percentage of oleic (18:1n-9) acid is significantly lower
(p<0.05), whereas the percentage of dihomo-ã-linolenic (20:3n-6) acid is
significantly higher (p<0.001) in DM-HTG patients compared to HTG
patients. Total saturated FA were significantly higher (p<0.001), but n-6
polyunsaturated fatty acids (PUFA) (p<0.001) and n-3 PUFA significantly
lower (p<0.01) in both group of patients compared with healthy controls.
In DM-HTG patients, the ratio n-6/n-3 FA was significantly higher (p<0.05)
compared to control group.

Conclusions: Alteration in percentage of dihomo-ã-linolenic acid and oleic
acid may indicate that activities of delta-5 and delta-9 desaturase are decreased
in type 2 diabetic patients. Our results show that dietary intake of n-6 and
n-3 PUFA is deficient in overweight patients with hypertriglyceridemia. These
findings also support that dietary n-6/n-3 PUFA ratio should be considered in
the prevention of disturbances of glucose and lipid metabolism in overweight
patients.
Funding: Supported by the Grant No. 145071, Ministry of Science and
Environmental Protection, Republic of Serbia.

We-P14:465 THE ASSOCIATION OF POLYUNSATURATED
FATTY ACIDS AND BLOOD PRESSURE IN MEN
WITH CORONARY ARTERY DISEASE

M. Stolyhwo Gofron1, J. Bellwon1 , W. Sobiczewski1 , D. Ciecwierz1 ,
A. Rynkiewicz1 , A. Stolyhwo2. 1Ist Dept Medical University of Gdansk,
Gdansk, Poland; 2Technical University of Gdansk, Gdansk, Poland

Objective: Regular consumption of polyunsaturated fatty acids can lower
blood pressure and reduce cardiovascular risk. The aim of our study was to
estimate the relationship between blood pressure level and proportions of n-3
and n-6 PUFA in male coronary artery disease confirmed by angiography.

Methods: We studied 50 male subjects age 58±9 years, BMI 27±4 kg/m2

with coronary artery disease confirmed by angiography.Secondary prevention
drugs were recommended according to guidelines. Blood pressure was as-
sessed by ABPM. Mean 24hour blood pressure was systolic (SBP) 120±15
mmHg, diastolic (DBP) 76±8 mmHg and mean (MAP) 85±7 mmHg. PUFA
n3 and n6 in plasma were determined by gasliquid chromatography.

Results: Among the plasma fatty acids we have found significant positive
association of mean 24hour SBP with trans C18:1 acid r=0,30; p<0,05 and
significant inverse association of mean 24hour SBP with arachidonic acid
C20:4(n-6) r=-0,35; p<0,02. The association of SBP with trans C18:1 acid
was significant during the night r=0,30; p<0,05 but not day. In contrast the
association of SBP with arachidonic acid C20:4(n-6) was significant during
the day r=0,32; p<0,05 but not night. The alfa linoleic acid correlated with
both mean 24hour SBP and DBP respectively r=0,33, p<0.05 and r=0,33,
p<0.05. There was no significant association of ABPM blood pressure with
any other determined fatty acid in our study.

Conclusions: Our findings are consistent with the hypothesis that plasma
n3 and n6 PUFA composition affect blood pressure level at least in patients
with confirmed CAD.
Funding: Polish Scientific Board KBN P0514

We-P14:466 PURE OR BLENDED RAPESEED OIL INTAKE TO
REACH HUMAN ALPHALINOLENIC
RECOMMENDATION INCREASE PLASMA
AVAILABILITY AND CONVERSION TO
EICOSAPENTAENOIC (EPA)

B. Delplanque 1, N. Combe2, C. Boue-Vaysse2, A. Thaminy1, G. Agnani1,
B. Le Roy3, A. Ruelland3. 1Len, Universite-Parisxi, Orsay, France; 2Iterg,
Universite-Bordeaux-I, Talence, France; 3Iuniversite-Rennes-I, Rennes,
France

Epidemiologic studies have shown that cardiovascular disease (CVD) risk
increases in subjects with the lowest alpha-linolenic acid (ALA) intake or
plasmatic levels. Recommendations propose a mimimum ALA intake of
2g/day: 0.8% total caloric intake (TCI), but the population is generally below
1g/day (0.4%TCI).

Our objective was to study modifications induced by higher levels of ALA
intake, in long-term-diet of 22 healthy men (Monks), via consumption of
vegetable oils: 30g per day of a blend including 58% as rapeseed or pure
rapeseed oil (ALA1.5 and 2.7g/d from oil respectively) inducing an increase of
ALA-TCI from of the basal diet (0.4%) to 0.93% and 1.36% respectively. Ex-
cept the changes in oil consumption, the subjects did not modify their dietary
habits. Plasma fatty acids were analyzed in phospholipids and cholesteryl
esters, and compared the basal diet (30g/d of vegetable oil devoided of ALA).

Results show that increasing levels of ALA in the two diets significantly
increases the plasma ALA levels by 90% and 200% respectively and is
associated with an increased conversion to EPA (but not DHA) by 60% and
130% respectively, inducing a reduction of the aggregating 20:4n-6/20:5n-3
ratio (AA/EPA). The plasma lipids (TC, LDL, HDL, TG) remained stable.

Simple nutritional modifications introducing rapeseed oil (pure or in
blends) in the usual diet thus increase ALA levels to recommended protective
values and could provide an easy way to increase the n-3 cardiovascular
protection via plasma increase of both precursor-ALA and LC-EPA and by
reducing the aggregating ratio (AA/EPA).
Funding: Grants from ONIOL, LESIEUR, ONIDOL.
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We-P14:467 EFFECTS OF THE OMEGA-3 POLYUNSATURATED
FATTY ACIDS IN THE TREATMENT OF
CARDIOVASCULAR AUTONOMIC NEUROPATHY
IN TYPE 2 DIABETES MELLITUS PATIENTS

V. Serhiyenko, O. Oleksyk, A. Serhiyenko. Medical University of Lviv, Lviv,
Ukraine

Objective: The aim of this study was to assess the long term effect (4 months)
of docosahexaenoic (DHA) and eicosapentaenoic acid (EPA) on the heart
rate variability (HRV), QTc interval, the activities of erythrocytes (RBC’s)
enzymes, state of the prostacyclin I2-thromboxane A2 system, parameters of
the platelet aggregation in patients (pts) with Type 2 diabetes mellitus (DM)
and cardiovascular aunonomic neuropathy (CAN).

Methods: 39 pts with CAN (54±5 yrs) were allocated in two groups:
A (n=26) were receiving capsules of fish oil every day (2,0 g EPA, 2,0 g
DHA and 0,1% α-tocopherol acetate), B (n=13) - placebo capsules of olive
oil. All patients were on the same diet. The duration of the study was 4
months. We investigated: the activities of protein-kinase C (PK-C), Na+ ,
K+-ATPase, Ca2+ , Mg2+- ATPase in the membranes of RBC’s, levels of the
125I-6-ketoprostaglandin F1α (6-ketoPGF1α) and 125I-thromboxane B2 (TXB2)
in the blood plasma. Statitics: ANOVA.

Results: The manifestation of the CAN is accompanied by decrease of the
Na+ , K+-ATPase, Ca2+, Mg2+-ATPase activities (p<0,001), 6-ketoPGF1α ,
EPA level (p<0,001) with increase of TXB2, PK-C activity, stage of platelet’s
aggregation, QTc interval. After 4 months of treatment there were a decrease
of TXB2 level (141,2±15,4 pg/ml, p<0,001), activity of PK-C (14,46±4,52
pmol 32P/mg protein per 1 min, p<0,001), degree and speed of an aggregate
of thrombocytes with simultaneous increase activities of Na+, K+-ATPase
(from 0,04±0,003 to 0,1±0,004 mMol P≥/mg protein per 1 hour, p<0, 001),
Ca2+ , Mg2+-ATPase and the level of the 6-ketoPGF1α in the group A marked.
Also, we observed significant improvement of cardiovascular autonomic tests,
HRV parameters, decrease of QTc interval (p<0,01).

Conclusions: In conclusion, DHA and EPA at moderate doses may exert
antithrombotic effects and may be used for prophylaxis and treatment of
diabetic CAN.

We-P14:468 OMEGA-3 SUPPLEMENTATION IS ASSOCIATED
WITH AN IMPROVED INFLAMMATION AND
ENDOTHELIAL FUNCTION IN NORMOGLYCEMIC
FIRST-DEGREE RELATIVES OF DIABETES

S. Rizza, M. Iantorno, M. Tesauro, M. Federici, G. Donadel, M. Turriziani,
G.C. Cocciolillo, P. Sbraccia, R. Lauro, D. Lauro. Department of Internal
Medicine Tor Vergata, Rome, Italy

Cardiovascular disease (CVD) represents the leading cause of morbidity and
mortality in patients with type 2 diabetes mellitus (T2DM). Endothelial dys-
function is considered the earliest event in the development of atherosclerosis
and of its complications in these patients.

Previous investigations indicated that subjects at risk for T2DM (i.e. with
family history in one or both parents) have impaired vascular function even in
the absence of glucose abnormalities.

To test the hypothesis that healthy, young and lean subjects with one parent
with T2DM could improve their metabolic and inflammation characteristics
after 3 months treatment with omega-3 (2 g/daily), twenty six healthy subjects
with one parent with a diagnosis of T2DM took part in the study. Before and
after 12 weeks of therapy we performed the following panel of exams: waist,
BMI, blood pressure, lipid profile, Homa IR, TNF-alpha, adiponectin, IL-6,
IL-1, CD40L, hs-CRP and the brachial reactivity test.

Omega-3 significantly reduced triglycerides level from 166.26±74.11
mg/dl to 86.23±43.55 mg/dl (p=0.04). Moreover, fish oil therapy significantly
improved endothelial function, rising from 8.89±5.85% to 11.41±4.18%
(p=0.05). Interestingly, also Tnf-alpha reduced from 9.00±2.5 pg/ml to
7.24±2.53 pg/ml (p=0.03), while adiponectin increased from 7618.8±4552
pg/ml to 9740.8±4953 pg/m, showing a trend to increase values but not
reaching the statistical significance (p=0.06).

In conclusion, our data show that the fish oil supplementation could
improve the metabolic and pre-inflammatory characteristics of young subjects
genetically predisposed to diabetes.

We-P14:469 THE EFFECT OF N-3 FATTY ACIDS ON
NUTRITIONAL STATUS AND INFLAMMATORY
MARKERS IN HEMODIALYSIS PATIENTS

G. Perunicic-Pekovic 1, Z. Rasic1, S. Pljesa1, S. Sobajic2 , I. Djuricic2 .
1Department of Nephrology Univercity Hospital Zemun, Belgrade, Serbia -
Montenegro; 2Faculty of Pharmacy, Belgrade, Serbia - Montenegro

Objectives: Hemodialysis patients have a high incidence of cardiovascular
disease and increased mortality rate.The aim of this study is to examine the
effect of n-3 PUFAs on nutritional status and inflammatory markers -tumor
nacrosis factor-alpha(TNF-alpha) and interleukin-6(IL-6).

Methods: Forty-two hemodialysis patients were included and randomly
assigned to treatment with 2,4g of n-3 PUFAs for 8 weeks. The patients were
subdivided into two groups based on subjective global nutritional assesment
(SGNA): group I, normal nutritional status (29%), group II, mild and moderate
malnutrition (71%). Patients were evaluated by measurement of plasma albu-
min, lipids and inflammatory markers, before and after the supplementation.
n-3 PUFA content was determined in cell membrane of erythrocytes.

Results: There was a significant decrease in TNF-alpha (p=0.0001) and IL-
6 (p=0.0001) in hemodialysis patients administered n-3 PUFA supplements.
There was a significant increase in albumin levels (p=0.0002) and increase in
HDL-cholesterol levels (p=0.0001). A statistically significant negative corre-
lation between TNF-alpha and non-esterified very long chain eicosapentaenoic
acid -EPA (r = -0.497; p < 0.05) was found in malnourished patients (group
II). Furthermore, there was a significant negative correlation between IL-6 and
non-esterified EPA in group II.

Conclusion: A dietary regime with 2.4g fish oil intake may have an effect
on decrease of inflammation in hemodialysis patients.
Funding: This study supported by grants from Hemofarm Concern.

We-P14:470 EFFECT OF SHORT-TERM EXPOSURE TO
PHYTOSTANOL - AND STEROL ESTERS ON
BLOOD LIPIDS IN CHOLESTEROL CHALLENGED
WHHL RABBITS

M. Schrøder1, A. Mortensen1, K. Pilegaard1, C. Fricke2, D. Lütjohann2 .
1Danish Institute for Food and Veterinary Research, Copenhagen, Denmark;
2Department of Clinical Pharmacology, University of Bonn, Bonn, Germany

The objective was to investigate short-term effects of sterol - and stanol esters
on blood lipids and cholesterol accumulation in aorta of heterozygous (hH)
and homozygous (hh) WHHL rabbits. The study included 36 (19 hH, 17 hh)
males and females in 5 groups fed standard rabbit chow with 0.1% cholesterol
(control, 5 hh and 7 hH) or this diet added 1.7% sterol ester, 0.4, 0.8 or
1.7% stanol ester, respectively (3 hh and 3 hH per group) for 20 days. Plasma
cholesterol (PC) and plasma triglycerides (PT) were measured initially and at
termination and aortic cholesterol (AC) after sacrifice.

An increase in PC was seen in all groups of both hh (PC change(c): 12.1
(control) vs. 3.8; 5.2; 7.8; 3.6 mM) and hH (PCc: 2.8 (control) vs. 1.0; 5.4; 3.3;
1.0 mM), with dose-dependent reduction of PC in the hH rabbits. Comparable
changes in PT were seen in all groups of hh (PTc:-1.7 vs. 0.4; 0.5; 0.9; -0.7
mM) and hH (PTc: -0.4 vs. 1.3; -0.1; 1.3; 0.4 mM). The only difference in AC
was a decrease in 1.7% phytosterol groups of hh rabbits (AC: 26 (control) vs.
19 (sterol), 13 (stanol) mg/g).

Cholesterol feeding increased PC in all groups of hh and hH rabbits.
In hh a beneficial effect of phytosterols was recorded in form of decreased
hypercholesterolemia induced by the cholesterol feeding.

Concentrations of 1.7% of stanol - and sterol esters had comparable
beneficial effect on induced hypercholesterolemia in hH. Stanol esters caused
a dose-dependent reduction of the hypercholesterolemia. Both phytosterols at
1.7% reduced the AC.
Funding: Funding by the EC (FP6-506387: Quantitative risk assessment
strategies for novel foods).

We-P14:471 REDUCTION OF CHOLESTEROL ABSORPTION
BY DIETARY PLANT STEROLS AND STANOLS IN
MICE IS INDEPENDENT FROM THE
ABCG5/ABCG8 TRANSPORTER

J.K. Kruit1, T. Plösch1, V.W. Bloks1, N.C.A. Huijkman1, R. Havinga1,
G.S.M.J. Duchateau2 , Y. Lin2, F. Kuipers1. 1Laboratory of Pediatrics,
University Medical Center Groningen, Groningen, The Netherlands;
2Unilever Food and Health Research Institute, Vlaardingen, The Netherlands

Objectives: Plant sterols, stanols and their esters reduce intestinal cholesterol
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absorption and thereby lower plasma LDL cholesterol concentration in hu-
mans. It is suggested that these beneficial effects are (partly) attributable to
induction of genes involved in intestinal cholesterol transport, e.g., Abcg5 and
Abcg8, via the Liver X Receptor (LXR).

Methods and Results: Male C57BL/6J mice were fed a semi-synthetic
diet (control) or diets containing cholesterol (0.12%) only or combined with
either plant sterols or stanols (0.5%) for four weeks. Plant sterols/stanols
massively increased neutral fecal sterol excretion. Unesterified cholesterol and
cholesterol ester concentrations increased in livers of mice fed cholesterol:
Plant sterols/stanols completely prevented cholesterol accumulation and in-
duction of LXR target genes in liver. Feeding plant sterols/stanols did not
alter intestinal expression of Abcg5, Abcg8 or other LXR target genes nor
of Npc1l1. Finally, fractional cholesterol absorption in Abcg5-/- mice was
reduced to the same extent as in wild-type littermates by dietary plant sterols.

Conclusions: Plant sterol/stanol-induced reduction of cholesterol absorp-
tion in mice is not associated with upregulation of intestinal LXR target
genes nor influenced by Abcg5-deficiency. Our data indicate that dietary plant
sterols/stanols exert inhibitory actions on cholesterol absorption within the
intestinal lumen independent of LXR.
Funding: Supported by the Dutch Heart Foundation, grants 2004T048 and
2001B043, and by Unilever Food and Health Research Institute Vlaardingen,
The Netherlands.

We-P14:472 THE NEW MECHANISM OF THE ACTIVITY OF
PLANT STEROLS

M. Kozlowska-Wojciechowska. Warsaw Medical University, Warsaw,
Poland

Objective: Plant sterols lower cholesterol absorption by enhancing choles-
terol excretion to the intestinal lumen via ABC proteins. An important role in
regulation of cholesterol homeostasis is played also by hepatic LXR a- and
b-receptors the physiological ligands of which are specific oxysterols detected
in the blood serum and in various tissues. It was proven that oxysterols in the
blood serum probably originated also from dietary sources. Their carriers are
oxygenated LDL, as a result of which they become more atherogenic.

The study presented the effect of plant sterols on chronic inflammation
evaluated with the use of the CRP and on inhibition of absorption of oxysterols
from diet.

Methods: After 4 week dietary intake of sterol-containing margarine in the
plasma of young 42 healthy volunteers before and after diet the serum levels
of ox-LDL, CRP, 7b-hydroxycholesterol and 7-ketocholesterol were assayed
by an enzymatic method.

Results: The sterol diet in comparison with the diet with polyunsaturated
acids caused a reduction in the level of inflammation markers hsCRP and
ox-LDL by more than 23% (p=0.00001) and by almost 22% (p=0.0004),
respectively. Also, confirm the significant reduction: by 15.8% (p=0.00001) in
the case of 7-b-hydroxycholesterol and by 14.2% (p=0.0002) in the case of
7-ketocholesterol.

Conclusions: Plant sterols - by reducing the oxysterol level - inhibit the
absorption of cholesterol in the small intestine through stimulation of the
LXR receptor. This may cause the expression of the gene coding the ABCG5
transport proteins and particularly ABCG8, reducing cholesterol absorption
in the enterocyte and causing a secondary increase in biliary cholesterol
excretion. The reduction in inflammation markers (CRP, ox-LDL) indicate
that plant sterols reduce absorption and formation of oxysterols and reduce
inflammation which is inherently associated with atherosclerosis.
Funding: Grants 3PO5D061 from State Committee for Scientific Research

We-P14:473 EFFECT OF THE CONSUMPTION OF PECTIN AND
PHYTOSTEROLS ON STEROL LEVELS
SUPPLEMENTED TO A SATURATED DIET IN
GUINEA PIGS

G. Brufau1, M.A. Canela2 , J. Quílez3, M. Rafecas1 . 1University of
Barcelona, Faculty of Barcelona, Nutrition and Food Science
Department-Certa, Barcelona, Spain; 2University of Barcelona, Faculty of
Mathematics, Department of Applied Mathematics and Analysis, Barcelona,
Spain; 3Department of Technology. Europastry, S.A., Sarral, Spain

Background: The effects of a saturated diet enriched with plant sterols and
pectin on the amount of cholesterol, cholesterol precursor (squalene) and
phytosterols in plasma and liver have not been still evaluated.

Objective: The aim of this poster was to present the results of a study
focused on the effects on the level of total cholesterol and plant sterols in

plasma and liver after the addition of pectin and plant sterols to a saturated
guinea pigs feeding.

Design: The study used a sample of 72 female Harley guinea pigs and
included 9 treatments. The treatments resulted from the addition of pectin
and plant sterols to the control group, following a 3x3 factorial design, with
three levels of pectin (0; 3,7 and 6,9%) and three of phytosterols (0; 1,37
and 2,45%). The diets were followed during 28 days. Blood samples were
then obtained by means of an intracardiac intraperitoneal pentobarbital. Liver
was extracted after the sacrifice and was homogenated and freeze-dried and
faeces were collected with a 2-day periodicity and also freeze-dried. Plasma,
liver and faeces sterols were determined by gas chromatography with a FID
detector.

Results and Conclusions: Plasma cholesterol concentrations and liver
concentrations were decreased after phytosterol intake. Moreover a decrease
in squalene levels were found at higher doses of phytosterols which is cor-
related with liver cholesterol levels. This decrease may be an indicator of
inhibition of cholesterol synthesis.

On the other hand, plasma and liver campesterol (p<0,001), b-sitosterol
(p<0,001) and cholesterol (p=0,212) levels increase with higher doses of plant
sterols. These results suggest an increase in cholesterol absorption.

Looking at pectin effect, we found an increase in cholesterol and campes-
terol concentrations at intermediate concentrations. No differences were found
in cholesterol and squelene levels after pectin feeding.

Finally, we only found some interactions of both compounds for campes-
terol and b-sitosterol levels which were modified at high doses of both
compounds.

Therefore, the results of the present study show a decrease in the hypoc-
holesterolemic effect of both compounds when they are added to a saturated
diet.

We-P14:474 FATTY ACID PROFILE AFTER PLANT STEROLS
AND PECTIN CONSUMPTION ENRICHED INTO A
SATURATED DIET IN GUINEA PIGS

M. Rafecas1, G. Brufau1, M.A. Canela2, R. Codony1. 1University of
Barcelona, Faculty of Barcelona, Nutrition and Food Science
Department-Certa, Barcelona, Spain; 2University of Barcelona, Faculty of
Mathematics, Department of Applied Mathematics and Analysis, Barcelona,
Spain

Background: Most of the studies conducted have studied the effects of
phytosterols or pectins supplemented to a low-fat diet. However, to our knowl-
edgment, no data are available of the combined effect of these compounds on
fatty acid metabolism when these compounds are added to a saturated diet.

Objective: The aim of this poster was to present the results of a study
focused on the effects on seven fatty acids (lauric acid, myristic acid, palmitic
acid, steraric acid, oleic acid, linoleic acid and linolenic acid) in plasma, liver
and faeces after the addition of pectin and plant sterols to saturated guinea
pigs feeding.

Design: The study used a sample of 72 female Harley guinea pigs and
included 9 treatments. The treatments resulted from the addition of pectin
and plant sterols to the control group, following a 3x3 factorial design, with
three levels of pectin (0; 3,7 and 6,9%) and three of phytosterols (0; 1,37
and 2,45%). The diets were followed during 28 days. Blood samples were
then obtained by means of an intracardiac intraperitoneal pentobarbital. Liver
was extracted after the sacrifice and was homogenated and freeze-dried and
faeces were collected with a 2-day periodicity and also freeze-dried. Plasma,
liver and faeces sterols were determined by gas chromatography with a FID
detector.

Results and Conclusions: We found a significant association between
saturated fatty acids (SFA) in all sample and phytosterol intake, showing the
highest concentrations in plasma and liver at the highest doses of phytosterol
intake. Looking only at pectin addition no effects were found in SFA con-
centrations, however, the combined effect of both compounds reveal a slight
combined effect due to the highest dose of pectin modulate the effect of
phytosterols.

On the other hand, looking at the unsaturated fatty acids no significant
effect was found in liver and plasma after pectin and phytosterol addition.
Nevertheless, the apparent absorption (concentration in feces/concentration in
diet) of these compounds (oleic, linoleic and linolenic acids) was decreased
after the plant sterol and pectin feeding.

Therefore, we can conclude that when plant sterols and pectin are added
to a saturated diet may increase SFA absorption and decrease absorption of
unsaturated fatty acids in female guinea pigs.
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We-P14:475 DETECTION OF UNSAPONIFIABLE
COMPONENTS OF OLIVE OIL IN HIV PATIENTS

I. Kasem1, M.C. Pérez-Camino2 , J.L. Prada3, J. Aguilar3, J. De La Torre3,
V. Ruiz-Gutiérrez2 . 1Faculty of Agriculture. Damascus University,
Damascus, Syria; 2Instituto de la Grasa (CSIC), Seville, Spain; 3Hospital
Costa del Sol, Malaga, Spain

Objective: The objective of this study is to detect the unsaponifiable compo-
nents in triacylglycerol-rich lipoproteins (TRL) originated from ingestion of
olive oil in HIV subjects. This is attributed to the lack of a sensitive and rapid
assay for the identification and quantitation of these components in TRL.

Methods: Thirteen HIV male volunteers received an experimental meal
containing 70g of either pomace ’orujo’ olive oil or refined olive oil with 1
week washout between meals. Blood samples are collected after an overnight
fast hourly during a 7 h postprandial period. Afterwards TRL are isolated
from serum by ultracentrifugation. Lipids are extracted and the unsaponifiable
matter obtained after adding three internal standard solutions. The silyl-
derivatives are prepared and analysed by GLC-FID and GLC-MS. Fatty acids
and unsaponifiable fraction of both tested oils are measured as well.

Results: A simple, sensitive and reproducible method is developed for
the analysis of aliphatic alcohols, squalene, cholesterol, sterols and oxyphy-
tosterols in human lipoprotein, which are identified and quantified by gas
chromatography GLC-FID and GLC-MS.

Result shows the existence of these components in TRL of HIV patients
after ingestion of tested oils. Higher values of linoleic acid (18:2,n-6) and
unsaponifiable matter are found in pomace ’orujo’ olive oil than in refined
olive oil.

Conclusions: We have detected the unsaponifiable components in HIV
subjects after the intake of tested oils in TRL, which may be of interest in the
investigation of atherosclerosis and the metabolism of cholesterol.
Funding: By CICYT (AGL2002-00195), Red Fiss of G03-140 (PREDIMED)
and a grant from MAE-AECI

We-P14:476 TOCOPHEROLS, POLYPHENOLS AND STEROLS
DERIVED FROM ARGAN OIL EXERT AN
ANTIOXIDANT EFFECT ON HUMAN LDL

A. Drissi1, J. Girona2, M. Cherki1, R. Sola2, A. Adlouni1. 1Faculté des
Sciences Ben Msik, Casablanca, Morocco; 2Universidad Rovira I Virgili,
Facultad de Medicina, Reus, Spain

Objective: identify the nutritional properties of argan oil and its benefits on
cardiovascular disease prevention.

Methods: antioxidant effect of tocopherols, polyphenols, sterols of argan
oil and saponins of argan cake press on human LDL peroxidation was anal-
ysed by the kinetics of conjugated dienes. The antioxidant and hypolipemiant
effects of argan oil were assessed on consumers and non-consumers of argan
oil (140 subjects) by measuring vitamin E, LOOH and serum LDL and Lp(a).

Results: antioxidant effect on LDL is obtained with increasing amounts
of tocopherols, polyphenols and sterols. This effect was corroborated by the
strong positive correlation between amounts of tocopherols, polyphenols and
sterols in the incubation buffer and LDL-Lag-phase (r2=0.8443, P< 0.0096;
r2=0.9913, P<0.0001; r2=0.800, P=0.041, respectively). However, saponins
did not present any effect on the Lag-phase. Subjects consuming argan oil
have lower levels of serum LDL-c, apo B in LDL particles and serum Lp(a)
(12.72%, p<0.05; 25.14%, p<0.05; 25.33%, p<0.05, respectively). Also we
obtained a reduction in hydroperoxides (LOOH) (57.61%, p<0.01) and a
significant increase of serum and LDL-vitamin E (11.81%, p<0.05; 20.49%,
p<0.05, respectively) in argan oil consumers. The results show that regular
consumption of argan oil induces a lowering of LDL cholesterol and exerts a
beneficial effect against oxidative stress.

Conclusions: These results suggest a protective benefit of Argan oil on
atherosclerosis process by its antioxidant properties.
Funding: Action intégrée Marocco-espagnole and contrat Protars CNR, Rabat
(Morocco).

We-P14:477 A STANOL YOGURT DRINK ALONE OR
COMBINED WITH A LOW-DOSE OTC STATIN
LOWERS NON-HDLC, BUT ALSO LOWERS TGS &
ELEVATES HDLC IN METABOLIC SYNDROME
PATIENTS

J. Plat, G. Brufau, M. Dasselaar, R.P. Mensink. Dept Human Biology,
Maastricht University, Maastricht, The Netherlands

Objective: Patients with the metabolic syndrome (MS) are at increased CHD
risk, partly due to high TGs, low HDLc and a low-grade inflammatory profile.
We therefore evaluated effects of two commonly available strategies (stanol
ester yogurt drink (2g stanols) and 10mg OTC simvastatin) on these CHD risk
parameters in subjects with or without the MS.

Methods: 36 patients with and 94 without the MS participated. After a
run-in period of 2 weeks (all 130 subjects consumed both placebo yogurt
drink and capsules), subjects were randomly divided over 4 groups, 1. placebo
2. simvastatin + placebo yogurt drink 3. placebo + stanol yogurt drink 4.
simvastatin + stanol yogurt drink. After 9 weeks effects on serum lipids, CRP
and SAA were evaluated.

Results: In MS patients, stanol esters, simvastatin or the combination low-
ered non-HDLc by 12.8% (P=0.011), 30.7% (P<0.001) and 35.4% (P<0.001)
respectively, as compared to placebo. TGs were lowered by respectively
27.5% (P=0.044), 21.7% (P=0.034) and 32.7% (P<0.01). HDLc increased by
4.2% (P=0.011), 11.3% (P<0.001) and 16.2% (P<0.001) which resulted in
a decreased TC/HDLc ratio of -16.1% (P=0.015), -39.7% (P<0.001) and -
44.7% (P<0.001). In subjects without the MS stanol esters lowered non-HDLc
by only 3.8%, which was significantly (P<0.01) lower as compared to the
12.8% in MS patients while TGs and the TC-HDL ratio were not significantly
lowered. None of the interventions affected CRP or SAA.

Conclusions: This study shows that in subjects with the MS stanol esters
not only lower non-HDLc, but also TGs and elevate HDLc illustrating an
additional benefit of plant stanol esters. Since effects on TG and HDL of
the combination are larger than expected from doubling the simvastatin dose
combining simvastatin 10mg + stanol ester yogurt drinks is preferable.

We-P14:478 REDUCED CALORIE ORANGE JUICE BEVERAGE
WITH PLANT STEROLS IN HUMANS RESULTS IN
CONCOMITANT REDUCTION IN LDL-C AND
HSCRP LEVELS

S. Devaraj, B. Autret, I. Jialal. Ucdavis Medical Center, Sacramento, USA

Objective: Dietary plant sterols lower low-density lipoprotein (LDL) choles-
terol when incorporated into fats. Orange juice with added plant sterols (1
g/240 mL) significantly lowered LDL cholesterol in humans. Hs-C-reactive
protein (CRP), the prototypic marker of inflammation, is a cardiovascular
risk marker, however there is no data on the effect of plant sterols on CRP.
The aim of the study was to test if plant sterols affect CRP levels and lipids
when incorporated into a reduced calorie non-fat orange juice beverage (50
calories/240mL).

Methods: 72 subjects were randomized to receive either reduced calorie
orange juice beverage without (Placebo Bev) or with plant sterols (1g/240
mL)(Sterol Bev) twice a day with meals for 8 weeks. Fasting blood was
obtained at baseline and after 8 weeks of supplementation.

Results: Sterol Bev supplementation significantly decreased total and LDL
(5% and 9.4%)(p<0.01), cholesterol compared to baseline and Placebo Bev
(p<0.05). HDL cholesterol increased significantly with Sterol Bev supplemen-
tation (p<0.02). There were no significant changes in triglycerides, glucose or
liver function tests. Also, Sterol Bev did not result in any significant change
in plasma vitamin E and carotenoids. Sterol Bev significantly lowered CRP
levels compared to baseline and placebo (12%, p<0.005).

Conclusions: Thus, a reduced calorie orange juice beverage with plant
sterols is effective in concomitantly reducing CRP and LDL-cholesterol and
could easily be incorporated into the therapeutic lifestyle changes dietary
regimen.
Funding: NIHK24AT00596 and Beverage Institute for Health & Wellness,
Coca-Cola
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We-P14:479 ARE WE GOING TOWARDS PLEIOTROPIC
EFFECTS WITH PLANT STEROLS?

C. Nicolle1, E. Bruckert2 , L. Massana3, J.M. Cobo Sanz4, L. Cohen5,
L. Lalanne1. 1Danone Research - Daniel Carasso Research Center,
Palaiseau, France; 2Hopital Pitie-Salpatriere, Paris, France; 3Hospital de
Sant Joan, Reus, Spain; 4Danone S.A., Barcelona, Spain; 5TNO Quality of
Life, Leiden, The Netherlands

Atherosclerosis is a complex process where cholesterol accumulation and
inflammatory response play a central role. The cholesterol lowering effect
of plants sterols (PS) is well documented but less is known about the
overall effect of PS on the atherosclerosis process. Herein we addressed 1.
the cholesterol-lowering effect of 2 types of PS-enriched Fermented Milk
(FM) in moderate hypercholesterolemic subjects and 2. the effect of PS on
atherogenesis, lesion severity and in inflammation in apoE-/- mice.

In parallel double-blind studies, subjects were randomly assigned to either
a low fat FM (spoonable and drinkable) enriched with PS-ester (FM-PS) or a
control FM. The daily intake of PS was 1.6g/d.

After 3 weeks, FM-PS decreased both total (TC) by 6.2 and 7.8% and
LDL (LDL-C) cholesterol by 9.5 and 12% respectively with the spoonable
and drinkable FM. b-carotene plasma levels were decreased but adjusting the
data according to LDL did not show any change.

For the atherosclerosis study, three groups of 15 apoE(-/-) mice received
either a high-cholesterol diet (0.1% cholesterol) or a high cholesterol diet plus
1% PS or a low cholesterol (LC) diet for 14 weeks. PS decreased plasma
cholesterol concentration in mice and reduced by 59% the cross-sectional
lesion area, and percentage of severe lesions (-41%). Lipid analysis showed
that cholesterol content of the aortic arches was significantly reduced by PS
(-23% free-cholesterol and -35% TC).

The inflammation biomarker serum amyloid A was also reduced by PS
(-55% vs HC).

All together these results showed that consumption of low fat FM con-
taining PS-ester are effective cholesterol-lowering products in moderate
hypercholesterolemic subjects. We also showed that PS reduces atherogenesis
partly independent of its cholesterol lowering effect. This additional beneficial
effect of PS may be explained, at least partly, by its anti-inflammatory action.

We-P14:480 CHOLESTEROL ESTERASE ACTIVITY AND
PLANT STEROLS

G. Duchateau, J. Ramcharan, J. Van Duynhoven. Unilever R&D,
Vlaardingen, The Netherlands

Cholesterol esterase enzyme (CEase) hydrolyses C-esters (CE) and facilitates
C absorption. The structural similar plant sterol esters (PSE) could reduce
CE splitting in the gut and hence reduce absorption. This interaction is a
proposed Mechanism of Action of Plant Sterols (MAPS) for C lowering.
CEase circulates also in plasma, involved with C plasma lipoprotein transfer
into atherogenic, small-dense LDL. It is hypothesized that plasma PS/PSE
may impact on the LDL particle distribution.

To understand CEase we optimized an assay for impact of PS/PSE on
CEase activity towards C-oleate. CEase is active on micellized substrates, is a
complicating factor in enzyme studies. Enzyme compatible nonionic surfac-
tants were screened for dynamics by inserting co-surfactants in the micelles.
The proportion of stable isotope labelled C-oleate in micelles or microdroplets
could be determined by NMR. In the same systems the enzyme activity
on C-oleate was measured by gas chromatography. We found that micellar
dynamics determine enzyme activity; a linearity exists between proportion of
substrate in micelles and enzyme reaction rate.

In this optimised assay for PS/PSE effect on CEase activity, impact of
PSE on CEase activity was minimal. The preference of the enzyme is for the
natural substrate CE. The activity of CEase towards PSE is 2 to 4 times lower.
Splitting of PSE in the GI tract might not be complete in the time frame of
duodenal transit. In-vivo studies should confirm this.

These observations suggest that inhibition of CEase by PSE is not a major
factor in the MAPS.

We-P14:481 DEPENDENCE OF THE CHEMICAL NATURE OF
THE SOLUBLE FIBERS ON VERY LOW DENSITY
LIPOPROTEIN PRODUCTION BY HEPATOCYTES

P.T. Boban, P.R. Sudhakaran. Department of Biochemistry, University of
Kerala, Trivandrum, Kerala, India

Mucilages are viscous polysaccharides produced by plant secretary cells. Mu-

cilages have diverse physiological effects including hypolipidemic effect in
humans. Mucilages isolated from different plant sources differ in their chem-
ical nature. In order to study whether the hypolipidemic effect of mucilages
depend on their chemical nature, we compared the hypolipidemic properties
of mucilages from three different sources, which were chemically distinct, viz
a galactomannan, an arabinogalactan and a glucomannan. All these mucilages
decreased serum and tissue lipid levels in rats. Among these mucilages,
glucomannan showed more triglyceride lowering effect than galactomannan
and arabinogalactan. Further experiments using isolated hepatocytes from
mucilage fed rats showed that there was significant decrease in the synthesis
and secretion of apoB containing lipoproteins, mainly VLDL, by hepatocytes
isolated from mucilage fed rats when compared to control. Here also gluco-
mannan showed more effect followed by galactomannan and arabinogalactan.
The differences in these effects appear to be due to difference in the extent
of formation of fermented short chain fatty acids, which decreased VLDL
production in vitro. These results suggested that dietary fiber exerts hypolipi-
demic effect by reducing VLDL production by liver cells and further that the
hypolipidemic effect depends on the chemical nature of the dietary fiber.

We-P14:482 EFFICACY OF SOLUBLE FIBER
SUPPLEMENTATION IN CV DISEASE RISK
MANAGEMENT OF PATIENTS WITH METABOLIC
SYNDROME: A 6-MONTHS, RANDOMIZED
CLINICAL TRIAL

A.F.G. Cicero1, G. Derosa2, M. Bove1, L. Laghi1, A.V. Gaddi1. 1Gc
Descovich Atherosclerosis Research Centre, University of Bologna, Bologna,
Italy; 2Internal Medicine & Therapeutics Dept., University of Pavia, Pavia,
Italy

Objective: To comparatively evaluate the long-term effect of the psyllium husk
and guar gum supplementation on metabolic syndrome (MS) components.

Methods: 141 consecutively enrolled MS patients were randomized to
soluble psyllium husk powder or partially hydrolyzed guar gum 3.5 gr t.i.d.
and to be taken 20 minutes before the main 2 meals, or to standard AHA step
2 diet for a cumulative period of 6 months.

Results: Both fibers improved significantly BMI (-2.9% vs. -3.3%), FPG
(-16.4% vs. -9.3%), and LDL-C (-4.4% vs -4.3%) after 4 months of treatment,
and a broader range of metabolic parameters after 6 months: BMI (-7.2% vs.
-6.5%), FPG (-27.9% vs. -11.1%), FPI (-20.4% vs. -10.8%), HOMA Index
(-39.2% vs. -16.7%), HbA1c (-10.4% vs. -10.3%), LDL-C (-7.9% vs. -8.5%)
and ApoB (-10.5% vs. -5.6%). Apart from the speed and efficacy, only the 6
months psyllium supplementation exerted a significant improvement in plasma
TG concentration (-13.3%) and in SBP (-3.9%) and DBP (-2.6%). At the end
of the study, the 12.5% of patients in the psyllium group the 2.1% in the guar
group did not comply to the criteria for the MS diagnosis. After 6 months of
treatment, no one significant difference has been observed as it regards the
standard AHA step 2 diet group in comparison to the baseline.

Conclusions: On the basis of our data, psyllium could be more indicated
for patients that have to reduce a large number of CV risk factors, while guar
gum could be more rapidly efficacious in strengthening the effect of diets
aimed at reducing body weight.
Fundings: Alma Mater Studiorum University of Bologna

We-P14:483 EVALUATION OF NUTRITIONAL AND
BIOLOGICAL PROPERTIES OF A LUPIN PROTEIN
ISOLATE IN SPRAGUE-DAWLEY RATS

M. Marchesi1, S. Caligari1 , D. Gilio1, L.A. Rubio2, S.K. Johnson1,
G. Chiesa1, C.R. Sirtori1 . 1Department of Pharmacological Sciences,
University of Milan, Milan, Italy; 2Unidad de Nutricion, Estacion
Experimental del Zaidin, Granada, Spain

Objectives: Soybean proteins have been shown to successfully reduce the
risk of cardiovascular diseases, due to the reduction of cholesterolemia, anti-
hypertensive and anti-oxidant properties. The similarity between lupin and
soybean proteins suggested to analyse the nutritional and biological qualities
of a protein isolate from Lupinus albus.

Methods: Sprague-Dawley rats were fed for 10 days a 10% lupin protein
isolate (LP), casein (CA) or lactalbumin (LA) containing diet, in a feed
restricted regimen. To investigate middle-term effects, a 28 days ad libitum
trial was also conducted.

Results: In both studies, no differences in feed intake were observed with
the three dietary regimens. In the 10 days study, the nutritional quality of
lupin proteins was only moderately lower than that of controls, as shown
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by Net Protein Utilization values (80.11±6.90% LP vs 93.32±6.83% CA
and 90.73±6.07% LA). In the middle-term study, nutritional quality analysis
confirmed what observed in the 10 days study. Moreover, no differences in
liver relative weights were seen among groups, indicating that there were no
metabolic changes due to vegetable proteins low digestibility. Similar results
were found in thymus and spleen, suggesting no adverse effects of lupin on
the immune system. Finally, no significant differences were observed among
groups in the levels of plasma lipids, glucose and uric acid.

Conclusion: We have demonstrated, in Sprague-Dawley rats, that a protein
isolate from Lupinus albus has good acceptability and adequate nutritional
quality.
Funding: EEC Project, Healty profood, QLRT2001-2235.

We-P14:484 REDUCED MAMMARY TUMOR PROGRESSION IN
A TRANSGENIC MOUSE MODEL FED AN
ISOFLAVONE-POOR SOY PROTEIN
CONCENTRATE

E. Rigamonti1 , E. Disconzi1, S. Soldati2 , M.G. Sacco2, C. Parolini1 ,
A. Arnoldi3, C.R. Sirtori1, M.R. Lovati1 , G. Chiesa1. 1Department of
Pharmacological Sciences, University of Milan, Milan, Italy; 2CNR-ITBA,
Milan, Italy; 3Agrifood Molecular Sciences, University of Milan, Milan, Italy

Objectives: Dietary exposure to soy is generally associated with a reduction
of breast cancer incidence. Soy phytoestrogens (isoflavones) and protein
components such as protease inhibitors and, recently, the lunasin peptide have
been indicated as potential agents reducing carcinogenesis. In this study, the
effect of soy-based diets was evaluated in a transgenic mouse model of breast
carcinoma, overexpressing the neu oncogene.

Methods: 40 neu female mice were divided into 4 groups and fed
for 20 weeks: a soy and isoflavone-free diet (IFD), a standard soy-based,
isoflavone-rich diet (STD), or semisynthetic diets where the protein source
was a soy protein isolate (SPI), or an isoflavone-poor soy protein concentrate
(CroksoyR70). At the end of dietary treatments a complete necroscopy of pri-
mary tumors and metastases was performed. Cell proliferation was determined
by 5 Bromo 2’deoxyuridine (BrdU) incorporation.

Results: Mice fed CroksoyR70 showed reduced tumor progression vs
IFD and STD diets (0.69±0.14 g vs 1.10±0.03 g in IFD, 1.03±0.04 g in
STD group; p<0.05). In contrast, no significant differences were observed
in mean tumor weight in SPI vs IFD and STD fed mice. Moreover, mice
fed CroksoyR70 showed lower BrdU incorporation into breast tumor cells
compared to STD and SPI groups. Lung metastases, a major feature of this
model, were detected in 80% of IFD fed mice and in 70% of STD and SPI fed
mice, but in only 50% of the CroksoyR70 fed animals.

Conclusions: The results indicate that a diet containing CroksoyR70 may
inhibit breast tumor progression.
Funding: Supported in part by a grant from MIUR of Italy

We-P14:485 SESAMIN REDUCED BLOOD GLUCOSE
CONCENTRATIONS IN ZUCKER FATTY RAT

Y. Fujiwara1, Y. Okamura1, M. Iwamura1, S. Ikemoto1, Y. Ono2, Y. Kiso2,
Y. Seyama1. 1Ochanomizu University, Tokyo; 2Suntory Ltd., Osaka, Japan

Objective: Sesamin, a major lignan in sesame seeds has multiple functions
such as cholesterol-lowering and anti-hypertension activities. To investigate
its possibility for improvement of diabetics mellitus and metabolic syndrome,
we used Zucker fa/fa rats and evaluated the effect on the blood glucose and
insulin resistance.

Method: Male Zucker fa/fa rats were divided into four groups. Three of
those were fed the high fat diets (14% w/w) containing 0, 0.02 and 0.05%
sesamin. The last group was given the normal diet. After feeding 33 days, they
were given oral glucose tolerance test. After further 7days, their blood, liver,
white adipose tissue, and soleus were removed. Concentrations of glucose,
insulin, free fatty acids, triglyceride, keton body, adiponectin and leptin in
plasma were measured. Total RNAs were extracted from each tissue, and
mRNA levels of various proteins related to insulin resistance were measured
by quantitative RT-PCR. Enzyme activities related to beta-oxidation in liver
were also measured.

Result: High fat diet increased the weight of white adipose tissue and con-
centrations of fasting plasma glucose compared with normal diet without effect
of body weight and food intakes. However, addition of sesamin reduced to the
levels of normal diet. Insulin and adiponectin were not changed, whereas leptin
was reduced by sesamin treatment. Sesamin increased activity of acyl CoA
dehydrogenase and decreased the mRNA levels of gulucose-6-phosphatase.

Conclusion: Oral administration of sesamin is suggested to improve
metabolic syndrome by reducing white adipose mass and blood glucose
concentration.

We-P14:486 EPIGALLOCATECHIN GALLATE REDUCES
BLOOD PRESSURE, IMPROVES INSULIN
SENSITIVITY, AND PROTECTS AGAINST
MYOCARDIAL ISCHEMIA/REPERFUSION INJURY
IN SHR

M.A. Potenza1, F.L. Marasciulo1 , M. Tarquinio1, E. Tiravanti1 ,
G. Colantuono1 , A. Federici1 , M.J. Quon2, M. Montagnani 1. 1University of
Bari, Pharmacology and Human Physiology, Bari, Italy; 2Diabetes Unit,
NCCAM - NIH, Bethesda, USA

Objective: We investigated effects of EGCG to improve cardiovascular and
metabolic function in SHR (model of metabolic syndrome with hypertension,
insulin resistance, and overweight).

Methods: 9-wk old SHR (n=6/group) were treated for 3 weeks with
EGCG (200 mg/kg), enalapril (30 mg/kg), or vehicle (DMSO) by intragastric
gavage. Systolic blood pressure (SBP; tail-cuff), food intake, and body weight
were monitored. Plasma insulin and adiponectin were measured by ELISA.
Insulin sensitivity was assessed by QUICKI, vascular reactivity evaluated
in perfused mesenteric arteries (MVB) and cardiac function assessed in
Langendorff-perfused hearts exposed to I/R.

Results: When compared with DMSO, either enalapril or EGCG lowered
SBP (205.6±17 vs 170±5 and 182±8 mmHg; P<0.05), reduced insulin
(5±1 vs 2.3±0.9 and 2.4±0.6 ng/ml; p<0.001), increased insulin sensitivity
(P<0.05). EGCG reduced body weight (305±2 vs 331±7 g; P<0.05), in-
creased adiponectin levels (7.82±0.7 vs 5.92±0.8 mg/ml; P<0.05), enhanced
insulin-mediated vasodilation in MVB (P<0.05). Intrarterial EGCG (1-100
microM) elicited dose-dependent vasodilation blocked by L-NAME (eNOS
antagonist) or wortmannin (PI 3-kinase inhibitor). Our findings provide a
potential mechanism to explain enhanced recovery of ventricular function and
reduced infarct area after I/R injury in SHR treated with EGCG (P<0.05).

Conclusions: EGCG has direct vascular actions to stimulate NO produc-
tion that may contribute to reducing SBP, improving insulin sensitivity, and
protecting against myocardial I/R injury in SHR. Thus, green tea consumption
may be beneficial for patients with metabolic syndrome.

We-P14:487 THE ROLE OF SOYBEAN PRODUCT PREPARATS
IN TREATMENT OF ATHEROSCLEROSIS

R. Tabukashvili 1, V. Kapetivadze1 , K.H. Chaava1, G. Grigorashvili2 . 1State
Medical University, Tbilisi, Georgia; 2Research Institute of Sanitary and
Hygiene, Tbilisi, Georgia

Objective: Our objective was to extract flavonoids from soybeans and study
affect of this natural food supplement in patients with atherosclerosis. For
this purpose we studied indicators of lipid metabolism, endothelial function,
functional status of cardiovascular system, lumen diameter and phybrinolitic
activity.

Methods: Flavonoids were extracted from ecologically pure soybeans
using G.Grigorashvili - Ch. Moniava methodology. Extracted supplement
was given to 160 patients during 6 weeks, dose – 200mg. Taking into
consideration the risk-factors the observationwas carried out on different age
groups.The indicators of lipid metabolism were determined using autoanalyser
spectrophotometer SF-46 LOMO. Endothelium function was investigated by
measuring NO with the help of EpR spectrography and SPIN traps method.
Function of the cardiovascular system was studied using ECG and ultra-
sound methods. Lumen diameter was identified by means of non-invasive
dopplerography technique and phibrinolitic activity – by coagulogram.

Results: Our findings showed that adminitration of flavonoids during 6
weeks improves lipid metabolism, i.e. the levels of total cholesterol, low and
very low density lipoproteins and triglicerides are reduced. The level of high
density lipoproteins tends to increasing, functional status of cardiovascular
system and endothelium function are improved and coagulogram indicators
normalized.

Conclusions: Based on the obtained data it can be assumed that soybean
flavonoids have anti-atherosclerotic action. They are not characterized with
side effects and are much cheaper in comparison with other anti-atherosclerotic
drugs.
Funding: Wide administration of soybean flavonoids in prevention and
treatment of atherosclerosis is highly recommended.
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We-P14:488 EFFECT OF A WEIGHT REDUCING HIGH
PROTEIN VEGAN DIET ON SERUM LIPIDS

J.M.W. Wong1,2, A. Esfahani1,2 , C.W.C. Kendall1,2 , D.J.A. Jenkins1,2 .
1University of Toronto, Toronto, Canada; 2St. Michael’s Hospital, Toronto,
Canada

Background: High protein, low carbohydrate diets have gained popularity
in recent years as weight loss strategies. However, high amounts of animal
protein and its associated saturated fat may result in an undesirable lipid
profile and increase the risk of coronary heart disease.

Objective: To determine if high monounsaturated fat and vegetable protein,
mainly from soy, will result in improved blood lipids while still encouraging
weight loss.

Method: In a parallel design study, twenty-one subjects underwent either
a diet high in vegetable protein and vegetable fat (soy, nuts, vegetable oils)
(vegan test) or a diet very low in saturated fat, based on milled whole-wheat
cereals and low-fat dairy foods (NCEP Step 2 control) for 4 weeks. Subjects
consumed 60% of their estimated energy requirements and all study foods
were provided. Measurements were made at weeks 0, 2 and 4.

Results: Both interventions resulted in a significant weight loss of about
5.2% at week 4 compared to baseline (5.3±0.3% for NCEP Step 2 con-
trol and 5.2±0.5% for vegan test). LDL-C decreased similarly, 16.3±3.8%
(P=0.004) on the NCEP Step 2 control diet and 21.0±5.7% on the vegan test
diet (P=0.007) with a Total:HDL-C reduction of 11.1±5.2% (P=0.083) and
19.2±6.5% (P=0.025), respectively.

Conclusion: Exchange of the saturated fats in the original low carbohy-
drate diets for unsaturated fats (e.g. vegetable oils, nuts) and the high animal
protein for vegetable protein (e.g. soy) improved the lipid profile similarly to
a low fat diet and was associated with decreased coronary heart disease risk
profile.
Funding: The Solae Company

We-P14:489 INHIBITORY EFFECTS OF TILIANIN ON THE
EXPRESSION OF INDUCIBLE NITRIC OXIDE
SYNTHASE IN LOW DENSITY LIPOPROTEIN
RECEPTOR DEFICIENCY MICE

K.H. Nam2, J.H. Choi1, Y.J. Seo1, Y.M. Lee1, M.R. Lee1, M.N. Lee1,
J.G. Park1, G.T. Oh1. 1Division of Molecular Life Sciences and Center for
Cell Signaling Research, Ewha Womans University, Seoul, South Korea;
2Genetic Resources Center, Kribb, Taejon, Chung-Nam, South Korea

Objective: To investigate the inducible nitric oxide synthesis activity on
Ldlr Knock out mice by tilianin treatment, a major component of Agastache
rugosa (Labiatae), plasma from high fat diet fed mice and primary peritoneal
macrophage stimulated with LPS were investigated.

Methods: Mice were fed with normal chow (n=5), high cholesterol diet
(HCD) (n=10) or HCD supplemented with tilianin (0.1% wt/wt of HCD,
n=10). Plasma level and culture media were analyzed by using automatic NO
analyzer and the Griess reagent, respectively.

Results: Ldlr Knock out mice fed with HCD resulted in increased plasma
level of NO. However mice fed with HCD supplemented tilianin, the NOx
level was significantly decreased up to about 50% of HCD fed mice. Tilianin
treatment also inhibited NO synthesis in the macrophages harvested from
Ldlr Knock out mice after lipopolysaccharide treatment. The inhibition of NO
production in peritoneal macrophages isolated from Ldlr Knock out mice was
due to the suppression of iNOS gene expression. Moreover, tilianin inhibited
the transcriptional activity of iNOS via NF-kB binding activity on iNOS
promoter region.

Conclusions: Thus, these results provide the first evidence that tilianin
inhibits iNOS expression and production of NO, thus tilianin may act as a
potential anti-inflammatory agent.
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Th-PL4 FROM CLINICAL TRIALS TO PRACTICE

Th-PL4:1 INCREASING HIGH-DENSITY LIPOPROTEIN
CHOLESTEROL: FROM PROMISE TO PRACTICE

J.J.P. Kastelein. Department of Vascular Medicine, Academic Medical Center,
University of Amsterdam, Amsterdam, the Netherlands

During the last two decades statin therapy has evolved as the mainstay of all
regimens for prevention of cardiovascular disease (CVD). In fact, cardiovascu-
lar (CV) risk in all patient groups is reduced by these drugs by approximately
30%. More recent studies have emphasized the impact of robust lipid low-
ering by showing further reduction in CV events upon vigorous low-density
lipoprotein cholesterol (LDL) reduction. Within the next few years, trial data
will show whether the beneficial effect of further LDL-lowering is restricted
to statin therapy, or whether it also extends to cholesterol absorption inhibitors
or other novel compounds such as antisense apoB mRNA inhibitors. Despite
further improvements in the LDL field, current clinical practice shows that
approximately two third of CV events cannot be prevented. Although LDL
remains one of the most important “actors” in atherogenesis, research has
shifted beyond the LDL-particle and includes other lipoproteins that may be
contributing to CVD risk, such as low high-density lipoprotein-cholesterol
(HDL) and elevated triglyceride (TG) levels. With the growing epidemic
of obesity-induced dyslipidemia, mainly consisting of low HDL levels and
elevated TGs, in conjunction with the fact that low HDL is the most frequent
lipid abnormality in patients with premature coronary heart disease, HDL-
increasing strategies are beginning to emerge as an attractive tool for CV
protection. Thus, large-scale population studies have demonstrated the impact
of HDL on future CVD. Unfortunately, statins only have minor effects on
HDL levels and lifestyle modification has proven difficult to adhere to, during
long-term follow-up, whereas the beneficial effects on CV risk factors are, at
best, modest. On the other hand, fibrates and niacin provide a safe and effective
way of increasing HDL, the latter being the most potent. Whereas for both,
particularly for fibrates, intervention data have emerged to show beneficial ef-
fects on CV-outcome, their ability to enhance CV-event reduction when added
to statin monotherapy has been shown in small trials with niacin. In view of
the consistent and strong data indicating that HDL has potent anti-atherogenic
effects, it is safe to assume that future CV risk management will include both
lifestyle modifications, intensive LDL-lowering therapy combined with potent
HDL-increasing agents such as niacin, CETP-inhibitors or apoA-I peptides.
Particularly, the final verdict on apoA-I peptides with regard to plaque sta-
bilization, regression and better survival after an acute coronary syndrome
awaits further confirmation. If validated, novel interventions in patients with
acute coronary syndromes and patients at very high risk for CV complications
may include acute infusion of HDL mimetic peptides/reconstituted HDL,
followed by long-term strategies to establish LDL-lowering with concomitant
HDL-increase.

Th-PL4:2 INSIGHTS FROM INTRAVASCULAR ULTRASOUND

E.M. Tuzcu. Cleveland Clinic, Cleveland, OH, USA

As atherosclerotic cardiovascular disease remains the scourge of humanity,
there is an ongoing need to develop imaging modalities that would allow
detection of sub-clinical disease and monitoring of natural and unnatural
history of atherosclerosis. Furthermore, imaging modalities that visualize the
arterial wall is needed to evaluate the effect of new therapeutic strategies
on the size and composition of atherosclerotic plaque. Intravascular ultra-
sound (IVUS) is an invasive imaging modality, which is performed during
cardiac catheterization. The tomographic orientation of IVUS images enables
visualization of the vessel wall and measurements of lumen and atheroma.
Ultrasonic coronary imaging has revealed essential details regarding the nat-
ural history of atherosclerosis. Atheroma formation begins at a surprising
young age in a contemporary American population. IVUS studies in cardiac
transplant donors reveal atherosclerotic plaque build-up in 17% of teenagers.
In early coronary disease, the angiogram often remains normal or shows trivial
disease. During the early phases of atheroma accumulation, outward expan-
sion (“remodeling”) of the external elastic membrane (EEM) compensates for

plaque growth, thereby maintaining a normal lumen size. Coronary ultrasound
has defined that restenosis following percutaneous intervention results from
a combination of arterial recoil, remodeling and neointimal formation. IVUS
has characterized coronary transplant vasculopathy, a pathological process
responsible for most of the late morbidity and mortality following transplanta-
tion. Recent randomized trials utilizing serial IVUS imaging strongly support
the concept that aggressive modification of atherosclerotic risk factors has a
measurable impact on plaque progression. Reversal of Atherosclerosis with
Aggressive Lipid Lowering (REVERSAL) study provided strong evidence
that lower levels of LDL-C achieved through aggressive statin treatment
rather than moderate lipid lowering stopped the disease progression. This was
further extended by the findings of the recently reported A Study To Evaluate
the Effect of Rosuvastatin on Intravascular Ultrasound-Derived Coronary
Atheroma Burden (ASTEROID). In this study significant reductions in each
measure of atheroma burden were observed, consistent with regression of
atherosclerotic plaque. The direct relationship between the level of LDL-C
achieved and change in atheroma volume extends to regression in the setting
of very low LDL-C levels. The relative contribution of HDL-C elevation to
atheroma regression warrants further investigation. The concept of combined
therapy aimed at lowering LDL and raising HDL is very exciting. In a small
study regression of atherosclerosis was demonstrated by IVUS after infusion
of reconstituted HDL (rHDL) containing apolipoprotein A-I Milano weekly
for five weeks. Impact of antihypertensive treatment an atherosclerosis pro-
gression has also been studied by IVUS. In a sub study of the Comparison of
Amlodipine vs. Enalapril to Limit Occurrences of Thrombosis (CAMELOT)
study serial IVUS imaging demonstrated that progression of atherosclerosis
can be stopped patients by intensive blood pressure lowering in patients with
established CAD and “normal” blood pressure. An important element of
atherosclerosis imaging is characterization of plaque composition. Important
advances have been made in this field using radiofrequency data analysis
of the ultrasound backscatter. Accurately identifying the plaque components
and monitoring the changes that occur in response to interventions will
improve our ability to assess the progression and regression of atherosclerosis
substantially.

Th-PL4:3 HYPERTENSION, INFLAMMATION AND ARTERIAL
STIFFNESS: NEW PARADIGMS FOR
CARDIOVASCULAR RISK MANAGEMENT

G. Schillaci. Internal Medicine, Angiology and Arteriosclerosis Disease,
University of Perugia, Perugia, Italy

Arterial hypertension is a major contributor to the worldwide epidemic of
cardiovascular disease, and a main determinant of the development of sus-
tained increased arterial stiffness. Research studies on hypertension have, so
far, generally focused on vascular resistance and small arteries. Recently, the
development of noninvasive tonometric, Doppler and echotracking techniques
has made it possible to determine large-artery stiffness with a high degree of
reproducibility.

Several new markers of aortic stiffness have been identified, including
increased pulse pressure, pulse wave velocity, and disturbed wave reflections,
all of which are independent predictors of cardiovascular risk that are more
powerful than either systolic or diastolic blood pressure alone. Arterial stiff-
ness is considered a precursor, or at least a predictor of atherosclerosis, given
its twofold role as both a marker of early arterial damage and a determinant
of cardiac afterload and coronary hypoperfusion. Loss of central artery elastic
properties determines an early reflection of the pulse wave with a resulting
increase in central systolic and reduction in central diastolic pressure. This
causes an increase in left ventricular afterload and a reduction in diastolic
perfusion of the myocardium. This hemodynamic pattern results from a num-
ber of hemodynamic and non-hemodynamic mechanisms. There is increasing
amount of work linking arterial stiffness in hypertensive subjects to chronic
inflammation, as well as to the metabolic syndrome, diabetes mellitus, and
renal failure.

Increased arterial stiffness and disturbed wave reflections are the basis
for: (1) understanding reduced aortic elasticity and systolic hypertension,
particularly in older people; (2) explaining the prognostic superiority of pulse
pressure and the counterintuitive inverse relationship between diastolic blood
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pressure and cardiovascular risk in the elderly; and (3) assessing the impact of
treatments aimed at reducing cardiovascular risk.

The traditional approach to antihypertensive treatment is based upon reduc-
tion in brachial blood pressure as the best surrogate marker for antihypertensive
treatment efficacy, but some recent data are challenging this conventional wis-
dom. Novel therapeutic approaches are currently under investigation to reduce
the increase of pulse pressure and arterial stiffness with age. In essential
hypertension, despite a similar decrease in peripheral blood pressure, different
effects on central hemodynamic parameters were observed with the use of
different antihypertensive agents, and this finding may explain the different
prognostic benefits yielded by different antihypertensive drug classes. These
results support the hypothesis that measurement of aortic stiffness could help,
not only in risk assessment strategies but also in risk reduction strategies.
Furthermore, early diagnosis of arterial stiffness with noninvasive techniques
before the development of hypertension or cardiovascular complications may
help to identify persons at risk at a time when lifestyle intervention may be
useful therapy.

The structural and functional factors that influence arterial stiffness in
hypertension, as well as their related roles in cardiovascular risk, will be
discussed.

Th-PL4:4 NUTRITION AND HEART DISEASE: WHERE ARE WE?

E.J. Schaefer. Lipid Metabolism Laboratory, Human Nutrition Research
Center on Aging at Tufts University, Boston, MA, USA

Objective: to review current knowledge of the role of dietary constituents
on heart disease and its risk factors, which include elevated systolic blood
pressure, elevated total cholesterol or low density lipoprotein (LDL) choles-
terol, diabetes, and decreased high density lipoprotein (HDL) cholesterol, as
well as emerging risk factors such as high triglycerides, altered lipoprotein
subspecies, lipoprotein(a), total cholesterol/HDL cholesterol, and C reactive
protein (CRP).

Methods: a complete review of the literature as well as our own research.
Results: Animal studies indicate that excess dietary saturated fat and

cholesterol promote atherosclerosis related to elevations in VLDL and LDL
due to delayed clearance via the LDL receptor mediated pathway, while
dietary cholesterol upregulates apolipoprotein (apo) A-I gene expression, and
saturated fat downregulates HDL apoA-I clearance due to decreased SR-BI
activity. Diets high in carbohydrate and calories promote excess production
of triglyceride-rich lipoproteins. Human metabolic studies support these con-
cepts. With aging there is increased production of VLDL, and decreased LDL
clearance, resulting in significant elevations, while gender differences in HDL
apoA-I are due to altered production. Lp(a) levels are mainly genetic, while
CRP levels are determined by liver lipid content, and central adiposity. Human
intervention studies have documented the benefit of replacing saturated fat
with polyunsaturated fat in heart disease risk reduction, as well as from
increasing the intake of n3 fatty acids for decreasing cardiac sudden death
and possibly dementia. Caloric intake, level of exercise, fiber content, and
glycemic index all appear to be important in determining insulin resistance,
CRP, central adiposity, and changes can lower risk.

Conclusions: The 2003 World Health Organization nutrient intake guide-
lines of saturated fat < 10% of calories, n6 fats 5-8%, n3 fats 1-2%, fiber
16-24 g/day, cholesterol < 300 mg/day, and simple carbohydrate < 10% along
with daily exercise are excellent for heart disease prevention.
References
[1] Schaefer EJ. Lipoproteins, nutrition, and heart disease. Am J Clin Nutr

2002; 75:191-212.
[2] Dansinger ML, Gleason JA, Griffith JL, Selker HP, Schaefer EJ. Compar-

ison of the Atkins, Ornish, Weight Watchers, and Zone diets for weight
loss and heart disease risk reduction. JAMA 2005; 293: 43-53.

[3] World Health Organization Technical report 216 “Diet, Nutrition, and the
Prevention of Chronic Disease Geneva 2003; (32): 1-160.

Funding: National Institutes of Health and US. Department of Agriculture
Research Service
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Th-W46 OXIDATION

Th-W46:1 OXIDATION OF LDL LEADS ITS RECOGNITION BY
MULTIPLE ARCS OF INNATE IMMUNITY

C.J. Binder, M.K. Chang, A. Boullier, M.Y. Chou, P.X. Shaw, K. Hartvigsen,
L. Hansen, D.A. Woelkers, Y.I. Miller, S. Hörkkö, J.L. Witztum. University of
California, San Diego, San Diego, California, USA

The chronic inflammatory response that occurs in atherosclerosis is in large
part likely instigated by hypercholesterolemia and attendant generation of
prooxidant and proinflammatory mediators, which leads to generation of
artery wall neoantigens. In turn, there is a complex immune response, includ-
ing immune cells, immunoglobulins directed against artery wall neoepitopes
and a complex mixture of inflammatory cytokines and growth factors. Immune
responses can be thought of as those that arise from somatic generation of
receptors in response to a perceived pathogen that takes days to weeks to
develop and provide specific and targeted cellular and humoral immunity. In
contrast, innate immune responses are mediated by more primitive arcs of
immunity that are in large part the result of natural selection and as such are
focused on providing early and generalized protection against a wide variety
of pathogens. The receptors that mediate innate responses are for the most
part germ line encoded and termed pattern recognition receptors (PRR), and
the ligands on pathogens to which they bind are termed pathogen associated
molecular patterns (PAMPs). Our laboratory has shown that multiple com-
ponents of innate immunity bind to and impact the metabolism of oxidized
LDL (OxLDL). We suggest a rationale why such inherited immunity should
recognize modified LDL, since atherosclerosis most likely would not be a
selecting influence in natural selection.

Our lab has shown that when LDL undergoes oxidation a large variety
of oxidized moieties are generated that form neo-self epitopes, which are
immunogenic. We cloned a series of IgM autoantibodies from apoE-deficient
mice and showed they bind to “oxidation-specific” epitopes of OxLDL.
Monoclonal antibody EO6 will be used as an example. EO6 was shown
to specifically bind to the phosphorylcholine (PC) headgroup of oxidized
phospholipid (OxPL), but did not bind to the same PC headgroup of native
phospholipid. In turn EO6 inhibited the uptake of OxLDL by CD36 and
SR-B1 of macrophages, thus showing that the OxPL was a PAMP on OxLDL,
mediating the binding of OxLDL to scavenger receptors. Increasing EO6 titers
is atheroprotective. We then cloned the genes of the antibody binding site
and found that this was identical to an antibody first described 30 years ago.
These antibodies, termed T15, are well known because they bind to the PC
moiety present on the cell wall of many bacteria (not as a phospholipid) and
provide the optimal protection to mice against S. pneumonia infection. Thus,
the PC of bacteria and the PC of OxLDL exhibit molecular mimicry, and both
are PAMPs recognized by innate PRRs. Furthermore, we also showed that the
primitive innate immune protein, CRP, also binds to this same moiety. How-
ever, why should this occur? When cells undergo apoptosis, they are subject
to oxidative stress, and we speculated that they too would express neoepitopes
consisting of similar oxidatively modified structures. Indeed, we have shown
that EO6, scavenger receptors of macrophages and CRP all bind to the PC
moiety of OxPL, which are increased in the membrane of apoptotic cells when
measured by mass spec techniques. Because apoptosis is an ongoing event
throughout life, the need to rapidly clear these modified cells is paramount and
we suggest that such innate receptors evolved for this purpose. PC is just one
of many oxidation-specific epitopes recognized by innate immunity. Because
such epitopes display molecular mimicry with OxLDL, these innate responses
may impact atherogenesis and other chronic inflammatory diseases and could
have therapeutic potential.
References
[1] Binder CJ, Shaw PX, Chang MK, Boullier A, Hartvigsen K, Hörkkö

S, Miller YI, Woelkers DA, Corr M, Witztum JL. The role of natural
antibodies in atherogenesis. J Lipid Res 2005;46:1353-1363.

[2] Chang MK, Binder CJ, Miller YI, Subbanagounder G, Silverman GJ,
Berliner JA, Witztum JL. Apoptotic cells with oxidation-specific epitopes
are immunogenic and proinflammatory. J Exp Med 2004;200:1359-1370.

Funding: Specialized Center of Research (SCOR) from the NHLBI (NIH)

Th-W46:2 HDL-ASSOCIATED PARAOXONASE 1 (PON1)
ATTENUATES LIPOPROTEIN OXIDATION,
MACROPHAGE FOAM CELL FORMATION AND
ATHEROSCLEROSIS DEVELOPMENT

M. Aviram, M. Rosenblat. The Lipid Research Laboratory,Technion Faculty
of Medicine, The Rappaport Family Institute for Research in the Medical
Sciences and Rambam Medical Center, Haifa, Israel, 31096.Tel:
972-4-8542970, Fax: 972-4-8542130 E.mail: aviram@tx.technion.ac.il

Objective: As macrophage foam cell formation, the hallmark of early
atherogenesis, is increased under oxidative stress, and since HDL possesses
anti-oxidative properties, we analyzed the effect of HDL-associated paraox-
onase1 (PON1) on macrophage foam cell formation and on atherosclerosis
development. PON1 is physically associated in serum mostly with HDL, and
the activity of PON1 was shown to be inversely associated with the risk of
atherosclerosis development. This latter phenomenon could be related to the
ability of PON1 to protect lipoproteins and arterial cells against oxidation,
probably secondary to its hydrolytic action on specific oxidized lipids (1).

Methods: PON1 deficient mice, as well as PON1 transgenic mice (on
the background of the atherosclerotic apo E deficient mice) were studied.
Recombinant and mutant evolved PON1 were also used.

Results: In PON1 deficient mice, in comparison to control mice, a sig-
nificant 42% increase in aortic atherosclerotic lesion size was paralleled
by increased oxidative stress in their serum (by 48%), as well as in their
peritoneal and arterial macrophages (by up to 40%). In macrophages from
PON1 deficient mice, enhanced NADPH oxidase activation (by 130%) was
accompanied by increased superoxides release (by 116%) and enhanced cell-
mediated oxidation of LDL by 50% (1). In contrast, on using hPON1 trasgenic
mice, macrophage oxidative status, analyzed as cellular lipid peroxide levels,
superoxide anion release, and macrophage-mediated oxidation of LDL, was
substantially decreased by 30%-50%. Most important, in hPON1 transgenic
mice, a significant 58% reduction in the atherosclerotic lesion size was noted
(1). To find out whether PON1 active site is required for its protection against
oxidized LDL accumulation, we used evolved PON1 that was mutated in its
active site (hisitidins 115 and 134). Whereas the wild type PON1 decreased
macrophage-mediated oxidation of LDL by 60%, the PON1 mutants did not
significantly affect LDL oxidation (2).We also questioned the possible role
of HDL apolipoprotein A-I in PON1 protection of LDL against oxidation.
On using reconstituted HDL particles (phosphotydil choline, cholesterol, and
PON1) containing apo A-I, in comparison to reconstituted HDL lacking apo
A-I, increased capability of PON1 to protect LDL against oxidation was noted
(2).

An in vivo support to the stabilizing role of HDL on PON1 was obtained
from serum PON1 distribution analysis (3). In diabetic patients, unlike control
healthy subjects, PON1 was found to be partly dissociated from the HDL into
the lipoprotein deficient serum (LPDS) fraction. Upon oxidation of HDL or
of LPDS with the free radical generator AAPH, a 35% decrement in HDL
oxidation was noted when PON1 (5U/ml) was added to the HDL oxidation
system, whereas no significant effect of PON1 could be observed when added
to the LPDS oxidation system, suggesting that PON1 is stabilized when
present in HDL, but not when present in LPDS (3).

Conclusions: We conclude that the ability of PON1 to reduce oxidative
stress is related not only to its concentration and activity, but also to the
extent of its association with HDL. Intervention to decrease oxidative stress in
atherosclerotic patients should aim to increase their low serum PON1 activity
and to shift PON1 from the LPDS fraction to the HDL particles. Dietary
antioxidants, such as pomegranate juice unique polyphenols and complexed
sugars, contribute to such anti-atherosclerotic effects.
References
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present in HDL than in lipoprotein-deficient serum: Relevance to diabetes.
Atherosclerosis. 184: 255-265 (2006).

Th-W46:3 IGG IMMUNE COMPLEXES AGAINST OXIDIZED
LDL INDUCE EXPRESSION AND SECRETION OF
PROATHEROGENIC CYTOKINES BY CULTURED
HUMAN MAST CELLS

J. Lappalainen, R. Oksjoki, P.T. Kovanen, K.A. Lindstedt. Wihuri Research
Institute, Helsinki, Finland

Objective: Immune complexes containing oxidized low-density lipoproteins
(oxLDL) accumulate in human atherosclerotic lesions during early atheroge-
nesis. Here we studied whether such immune complexes (oxLDL-IgG ICs)
can activate human mast cells and induce the expression and secretion of
proinflammatory and proatherogenic cytokines.

Methods and Results: As demonstrated by quantitative real-time PCR and
ELISA, oxLDL-IgG ICs significantly upregulated the expression and secre-
tion of proinflammatory cytokines and chemokines by cultured human mast
cells. The mRNA expression levels of TNF-alpha, IL-1beta, and IL-8 were
induced by 160-fold (p<0.001), 18-fold (p<0.001), and 110-fold (p<0.001),
respectively, whereas MCP-1 mRNA expression was induced by 6-fold
(p<0.001). Similarly, the protein levels of oxLDL-IgG IC-induced secretion
of TNF-alpha, IL-8, and MCP-1 were 0.6 (p<0.01), 0.75 (p<0.001), and 15
pg/L/million cells (p<0.01), respectively, as compared to the control levels,
which were 0.03, 0.07, and 1.7 pg/L/million cells, respectively. Native LDL
and oxLDL alone did not significantly induce the expression and secretion
of cytokines by human mast cells, suggesting an involvement of Fcgamma
receptors rather than LDL or scavenger receptors.

Conclusions: The present results show that immune complexes formed
against oxLDL particles induce activation of human mast cells, followed
by synthesis and secretion of proinflammatory and proatherogenic cytokines
and chemokines. Thus, mast cells in atherosclerotic lesions may foster the
pathogenesis of atherosclerosis by initiating and amplifying inflammatory
reactions.

Th-W46:4 DENDRITIC CELLS PULSED WITH OXIDISED LOW
DENSITY LIPOPROTEIN AGGRAVATE
ATHEROSCLEROSIS

C. Hjerpe, D. Johansson, X. Zhou, G.K. Hansson. Karolinska Institutet,
Stockholm, Sweden

Objective: Atherosclerosis is related not only to cholesterol deposition and
cell proliferation in the lesions, but also to infiltration of immune cells involved
in both innate and adaptive immunity. Dendritic cells (DCs), a professional
antigen presenting cell that can prime T cells and stimulate B cell growth and
antibody secretion in adaptive immunity, have been found in atherosclerotic
lesions. Previous findings suggest that DCs may be important in the initiation
of immune responses to plaque antigens. The effector mechanisms of DCs
in atherosclerosis have not been studied. Meanwhile, oxidized low density
lipoprotein (oxLDL) has been identified as one of the most important candidate
antigens for the immune response associated with atherosclerosis.

Methods: To evaluate the function of DCs in the development of atheroscle-
rosis, oxLDL-pulsed DCs derived from bone marrow was transferred into apoE
KO mice. The extent of the disease was estimated by measuring lesion size in
the root of aorta and was compared to control animals transferred with either
KLH-pulsed or untreated DCs.

Results: Mice receiving oxLDL pulsed DCs showed significantly increased
atherosclerosis accompanied by elevation of VCAM-1 expression in the le-
sions. Titers of antibodies to oxLDL or KLH were dramatically increased in
the corresponding groups.

Conclusions: Our results show that transfer of bone marrow derived DCs
pulsed with oxLDL can induce a strong antigen specific immune response and
aggravate atherosclerosis.
Funding: This work was funded by the Swedish Research Council, Swedish
Heart Lung Foundation and AFA Health Foundation.

Th-W46:5 OXIDIZED LDL INDUCES
MONOCYTE-TO-MACROPHAGE DIFFERENTIATION
THROUGH ACTIVATION OF THE M-CSF RECEPTOR

B. Fuhrman, A. Partoush, N. Volkova, M. Aviram. Technion Faculty of
Medicine and Rambam Medical Center, Haifa, Israel

Objective: Oxidation of LDL plays a pivotal role in early atherogenesis.
We investigated oxidized LDL (Ox-LDL)-induced monocyte-to-macrophage
differentiation and examined molecular mechanisms involved in this process.

Methods and Results: Mouse peritoneal macrophages (MPM) isolated
1, 2, and 3 days after Ox-LDL intraperitoneal injection, gradually exhibited
characteristic macrophage morphology, along with increased expression of
the cell-surface antigen CD11b. Incubation of THP-1 monocytes with Ox-
LDL in combination with 1ng/mL of PMA, induced a more differentiated
phenotype of the cells, as evidenced by a gradual increase in the expression
of CD11b, CD36 and CD14, and mRNA for CD36, ABCA1 and SRB1,
as well as by an increase in cellular uptake of Ox-LDL. Stimulation of
monocyte-to-macrophage differentiation was specific to Ox-LDL, depended
on LDL oxidation degree, and required Ox-LDL intracellular processing.
7-ketocholesterol and 7beta-hydroxycholesterol were identified as the major
Ox-LDL components that induced cell differentiation in the range of 5-20
μmol/L. Ox-LDL triggered THP-1 monocyte differentiation by stimulation
of the M-CSF-receptor phosphorylation within 2-5 minutes, as shown by
Western blot analysis.

Conclusions: We report that Ox-LDL induces differentiation of monocytes
into macrophages through activation of the M-CSF receptor. Furthermore,
7-ketocholesterol and 7beta-hydroxycholesterol were found both to be the
active components in Ox-LDL in this process.

Th-W46:6 EFFECTS OF SIX MONTHS OF TREATMENT WITH
LOW DOSE PRAVASTATIN ON PLASMA LEVELS OF
OXIDIZED LDL IN THREE ULTRACENTRIFUGALLY
SEPARATED LDL SUBFRACTIONS

Y. Homma1, K. Homma2, H. Yamaguchi1 , Y. Husegawa3, H. Ozawa3,
Y. Shiina3, K. Ishikawa1. 1Health Evaluaion and Promotion Center, Tokai
University Hospital, Isehara, Japan; 2Department of Internal Medicine, Keio
University School of Medicine, Toyko, Japan; 3Department of Internal
Medicine, Tokai University School of Medicine, Isehara, Japan

Objective: Effects of 6 months of treatment with low dose pravastatin (P)
on plasma levels of oxidized LDL (ox-LDL) in 3 ultracentrifugally separated
LDL, namely, low density (ld)-LDL, medium density (md)-LDL, and high
density (hd)-LDL.

Methods: P was initially administered at a daily dose of 10 mg to 20
hypercholesterolemic patients. Daily dose of pravastatin was increased to
20 mg for 13 patients whose LDL-C was still higher than 130 mg/dL at a
month of treatment. Plasma lipoproteins were subfractionated ultrcentrifugally
into VLDL, IDL, ld-LDL (1.019<d <1.035), md-LDL (1.035<d <1.045),
hd-LDL (1.045<d <1.063), HDL2, and HDL3. Ox-LDL was measured with
a sandwich ELISA method, using monoclonal antibodies against MDA-LDL
and apo B.

Results: Plasma total ox-LDL levels were 153 U/L at start and 128 U/L at
6 months of P treatment (absolute decrease; p<0.001, % decrease; p<0.001).
Decreases were same in 10 mg group and 20 mg group. Plasma ox-LDL
levels in ld-LDL changed from 19 U/L and 29 U/L to 20 U/L and 21 U/L,
respectively (10 mg group; NS, 20 mg group; p=0.024). Ox-LDL in md-LDL
decreased from 56 U/L to 40 U/L (p<0.001). The decreases were same in 10
m group and 20 mg group. Ox-LDL in hd-LDL was changed from 20 U/L and
50 U/L to 19 U/L and 30 U/L, respectively. The changes were not statistically
significant.

Conclusions: Six months of P treatment with a daily dose of 10 mg only
decreased ox-LDL in md-LDL. Six months of P treatment with a daily dose
of 20 mg decreased ox-LDL in ld-LDL and md-LDL. Ox-LDL in hd-LDL did
not change in both groups.

Th-W46:7 SOLUBLE LECTIN-LIKE OXIDIZED LDL
RECEPTOR-1 (SLOX-1) IS A SUPERIOR SERUM
MARKER FOR ACUTE CORONARY SYNDROME
THAN TROPONIN T AND H-FABP

N. Kume1, H. Mitsuoka1, K. Hayashida1, M. Tanaka2, T. Kita1. 1Kyoto
University, Kyoto, Japan; 2Osaka Red Cross Hospital, Osaka, Japan

Objectives: Lectin-like oxidized LDL receptor-1 (LOX-1) appears to play key
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roles in atherosclerotic plaque rupture by mediating oxidized LDL-induced
vascular dysfunction. Cell-surface LOX-1 is shed and released as soluble
LOX-1 (sLOX-1). Serum sLOX-1 levels were dramatically elevated in pa-
tients with acute coronary syndrome (ACS) as measured by ELISA. In this
study, we compared the diagnostic value of sLOX-1 for ACS with those of
troponin T and heart-type fatty acid binding protein (H-FABP).

Methods: Patients (107) undergoing coronary angiography (CAG), con-
sisting of 18 ACS and 89 non-ACS patients were enrolled.

Methods: Peripheral blood samples were obtained immediately after emer-
gent or elective CAG. Non-ACS consisted of 30 patients with normal CAG,
30 stable angina pectoris patients controlled by medical treatment, 29 patients
with stable angina who required elective coronary revascularization (PCI or
CABG).

Results: Age, gender, or prevalence of diabetes or smoking was not sig-
nificantly different between ACS and non-ACS. Neither serum total nor LDL
cholesterol levels were significantly different. By ROC analyses, troponin T
showed 50.0% sensitivity with 89.8% specificity for diagnosis of ACS at the
optimal cut-off value of 0.02 ng/ml. H-FABP indicated 58.9% sensitivity with
81.8% specificity for diagnosis of ACS at the optimal cut-off value of 5.8
ng/ml. In contract, sLOX-1 showed 96.6% sensitivity with 92.2% specificity
for diagnosis of ACS at the optimal cut-off value of 0.6 ng/ml.

Conclusion: Serum sLOX-1 appears a more sensitive and specific marker
for diagnosis of ACS than troponin T and H-FABP.

Th-W47 CHOLESTEROL RISK FACTORS AND
MANAGEMENT: A SUCCESS OR A FAILURE?

Th-W47:1 PREVENTING CVD EVENTS WITH RISK FACTOR
CONTROL IN THE USA

P.W.F. Wilson. Medical University of South Carolina, Charleston, SC, USA

Objective: To present the evidence for risk factor control and CVD events in
the USA

Methods: To report on results obtained from systematic surveys of risk
factors.

Results: Data from the United States that have been published in last
several years are generally showing improvements in many, but not all, of
the determinants of atherosclerotic disease. Trend analyses from the National
Health and Nutrition Examination Surveys show a decline in dietary fat,
saturated fat, dietary cholesterol and serum cholesterol over the past 30 years.
On the other hand, the prevalence of obesity, diabetes and obesity related
conditions has increased over the same time interval and the prevalence of
obesity (BMI > 30 kg/m2) now exceeds 21% in adult Americans and the
trends for increases in obesity and diabetes continue in both sexes, all ages,
all races, all educational levels and all smoking levels. Observational data
from women in the Nurses’ Health Study suggests that greater intake of fruits
and vegetables may reduce this long risk of obesity and weight gain. Despite
available national guidelines, assessments from ambulatory surveys show that
diet and physical activity counseling are under-prescribed for persons at an
elevated risk to develop cardiovascular disease. Survey data on lipid control
showed in 2000 that approximately 38% of patients were achieving National
Cholesterol specified LDL-C target levels. When analyses were stratified
according to risk levels the success rate at low risk was 68%, at high risk was
37%, and among persons with coronary heart disease was 18%. Additional
surveys undertaken across hospitals in Massachusetts before and after a best
practice and multidisciplinary interventions for persons with coronary heart
disease showed that lipid treatment rose from 54% to 79%, with additional
improvements seen for counseling concerning smoking cessation and blood
pressure control. It has been reported that control of risk factors in persons with
diabetes mellitus are discouraging, and in the NHANES survey 1999-2000
only 37% had HbA1c < 7%, 36% were at target for arterial pressure <130/80,
and 48% had cholesterol levels < 200 mg/dL. Overall, only 7% of diabetic
persons had all of these factors (HbA1c < 7%, systolic pressure controlled,
and cholesterol <200 mg/dL) controlled. Survey data in the United States on
smoking cessation report that this advice is not recommended often enough
to persons with atherosclerotic disease. Summary analyses on the benefits of
smoking cessation have shown that mortality is reduced approximately 36% in
persons with coronary heart disease who stop smoking and this risk reduction
is independent of age, sex, type of cardiac event, and country.

Conclusions: Progress in risk factor control is continuing in the United
States with blood pressure leading the way, with lower control rates for lipids,
smoking, and glycemic control, while obesity and new type 2 diabetes mellitus
rates are increasing.

References
[1] LaBresh KA, Ellrodt AG, Gliklich R, Liljestrand J, Peto R. Get with

the guidelines for cardiovascular secondary prevention: pilot results. Arch
Intern Med 2004; 164(2):203-209.

[2] Saydah SH, Fradkin J, Cowie CC. Poor control of risk factors for vascular
disease among adults with previously diagnosed diabetes. JAMA 2004;
291(3):335-342.

Funding: none

Th-W47:2 ATHEROSCLEROSIS – A PARADOX OF EASTERN
EUROPEAN COUNTRIES

Z. Reiner1, E. Tedeschi-Reiner2 . 1Department of Internal Medicine,
University Hospital Center Zagreb, Zagreb, Croatia 2Department of
Ophthalmology, University Hospital "Sestre milosrdnice", Zagreb, Croatia

The diseases caused by atherosclerosis such as coronary heart disease (CHD),
acute myocardial infarction (AMI) and ischaemic stroke are the major burden
of disease and the leading cause of death worldwide. Each year cardiovascular
diseases mainly caused by atherosclerosis cause over 4.35 million deaths in
Europe (49% of all deaths) being the main cause of years of life lost from
early death. There has been much recent interest in the widening east-west
gap in cardiovascular mortality in some parts of Europe. Namely, over the past
25 years death rates from CHD have been falling rapidly in most northern and
western European countries (precisely EU members before 2004 or “old EU
“) but rising rapidly in most eastern European countries. This is particularly
true for the 12 countries of Commonwealth of Independent States (CIS
including Russia) and the central Asian republics (Kyrgyzstan, Tajikistan,
Turkmenistan, Uzbekistan) and Kazakhstan. For instance standardized death
rates for diseases of circulatory system decreased in “old” EU members from
427.33/100000 inhabitants in the year1980 to 387.45 in 1990 and 243.88
in 2000. In CIS countries they increased from 708.85 in 1985 to 771.49 in
2000 and 821.36 in 2003 and in central Asian republics they increased from
594.31 in 1985 to 750.86 in 2000. However, in central European countries
(precisely in 8 out of 10 EU members since May 2004 or “new EU” and some
others like Croatia and Bulgaria) the cardiovascular death rates have been
falling in this period. Although being much higher than in “old EU” member
states, they decreased in these countries from 618.27 in 1980 and 605.92 in
1990 to 469.79 in 2000 and 451.35 in 2003. The explanation might be an
important modification of lifestile that occurred in these countries during the
last 15 years. One of the most important changes was a significant decrease
of cigarette smoking eg. from 1801 cigarettes/person/year/100000 inhabitants
in Lithuania in 1995 to 1155 in 2003 or from 2550.04 in Poland in 1990
to 1934.24 in 2000. This trend was clear in Croatia as well where cigarette
smoking decreased from 2197.45 cigarettes/person/year/100000 inhabitants
in 1995 to 1736.68 in 2000. Nutritional background and its relationship to
high blood total cholesterol is an essential component in the development of
atherosclerosis. Therefore, nutritional changes that occurred in most of these
countries could also explain the positive trends in cardiovascular death rates.
For instance the percentage of total energy coming from fat intake decreased
from 37.67 in Czech Republic in 1990 to 33.02 in 2000 and in Croatia from
38.00 in 1990 to 33.68 in 2000. The intake of vegetables and fruits increased
in some of these countries too, eg. from 107.3 kg/person/year in Estonia in
1995 to 147.5 in 2000 or from 152.3 in Poland to 175.7 in 2000. However,
this is still much less than the intake of fruits and vegetables in the “old EU”
countries in which it increased from 222.25 kg/person/year in 1990 to 235.67
in 2000. The cardiovascular mortality and epidemiological data concerning
risk factors for atherosclerosis suggest that social and economic differences
between “east” and “west” of Europe before the dramatic political changes
that began in the end of 80ies and the diverging economic fortunes of central
and east European countries in the 90ies, particularly towards the end of this
decade, might explain the differences.
References
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Th-W47:3 EUROACTION: A NEW APPROACH TO MANAGING
RISK FACTORS IN EUROPE

D.A. Wood. Cardiovascular Medicine, National Heart and Lung Institute,
Imperial College London, UK

Objective: EuroAction is a European Society of Cardiology demonstration
project which aims to raise the standards of preventive cardiology in Europe
by demonstrating that the Joint European Societies’ Guidelines on lifestyle,
risk factor and therapeutic goals for cardiovascular disease (CVD) prevention
can be realised in everyday clinical practice [1]. EuroAction is targeting the
clinical priorities for cardiovascular disease prevention: (1) hospital patients
with coronary artery disease and their partners, (2) first-degree relatives of
patients with premature coronary disease, and (3) individuals in primary care
at high multi-factorial risk of developing CVD and their partners. The project
is being conducted in 8 European countries: Denmark, France, Italy, The
Netherlands, Poland, Spain, Sweden and the United Kingdom.

Methods: The study design is a cluster randomised controlled intervention
trial with clinical follow-up at 16 weeks and 1 year (hospital arm) and at 1 year
only (primary care arm). In each country a pair of district general hospitals
and a pair of general practices are recruited. Hospitals and general practices
are randomised within their respective pairs to intervention (EuroAction
preventive cardiology programme) or usual care.

In the intervention hospitals all consecutive new patients, both men and
women <80 years, with a medical diagnosis of CHD (acute myocardial infarc-
tion, unstable angina and stable angina) are prospectively recruited, together
with their partners and first degree blood relatives (siblings and offspring ≥
18 years of age) of those patients with premature disease (men < 55 years and
women < 65 years), to a comprehensive nurse led multidisciplinary 16 weeks
cardiovascular prevention and rehabilitation programme.

In the intervention general practices consecutive individuals, men and
women, 50 years of age or older but less than 80 years, without a history
of cardiovascular disease, and who are 1) at high multifactorial risk: CVD
risk ≥ 5% over 10 years (now or projected to age 60 years), according to
the HeartScore risk estimation model; or 2) diagnosed with hypertension
and/or dyslipidaemia and started on treatment with antihypertensive and/or
lipid-lowering therapy in the last 1 year; or 3) patients with diabetes on diet
alone or on hypoglycaemic therapy, are prospectively identified and together
with their partners are recruited to the nurse led cardiovascular prevention
programme.

Conclusions: The EuroAction preventive cardiology programme was
launched in 2003 with the object of achieving the recommended lifestyle, risk
factor and therapeutic targets for cardiovascular disease prevention. The com-
parison between intervention and usual care hospitals and general practices
in 2006 will show how effectively the EuroAction cardiovascular prevention
programme helps coronary patients, high risk individuals and their families
to achieve the lifestyle, risk factor and therapeutic targets for cardiovascular
disease prevention.
References
[1] Wood DA, Kotseva K, Jennings C, et al on behalf of the EuroAction Study

Group. EUROACTION: A European Society of Cardiology demonstration
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Funding: EuroAction is funded by the European Society of Cardiology with
an unconditional grant from AstraZeneca.

Th-W47:4 PHYSICIANS’ AND PATIENTS’ PERCEPTIONS:
BARRIERS TO CHOLESTEROL MANAGEMENT IN
CLINICAL PRACTICE

L.R. Erhardt. Department of Cardiology, Malmö University Hospital, Lund
University, Malmö, Sweden

Physicians recognise high cholesterol as a risk factor for coronary heart dis-
ease (CHD), yet many of their patients fail to reach treatment goals. Evidence
suggests that physicians do not follow guidelines for the prevention of CHD in
routine clinical practice. This does not reflect a lack of knowledge, but rather
a misunderstanding of patient needs. There are a number of explanations for
this treatment gap and physicians’ and patients’ perception of CHD play a
major role [1].

There is little published information on the perception of the general
public, patients, and physicians with respect to risk factors for CHD. To
address our lack of knowledge, the attitudes and opinions of these populations
have recently been evaluated. In the Reassessing European Attitudes about
Cardiovascular Treatment (REACT) study [2], face-to-face interviews were
conducted with 5104 members of the public in five European countries

(France, Germany, Italy, Sweden and the UK). Results showed that only 45%
of the public correctly identified CHD as the leading cause of death, and only
51% were aware that high cholesterol increases CHD risk. The presence of
CHD or CHD risk factors in respondents did not appear to alter perception
of risk. Awareness and knowledge of low-density lipoprotein cholesterol
(LDL-C) and high-density lipoprotein cholesterol (HDL-C) were very poor
in all countries. Half of the general public (50%) reported that they had
never discussed their cholesterol levels with a physician and only 33% knew
what their target level was. Only 9% of the total sample reported that they
were currently taking medication for high cholesterol, compared with 20%
for hypertension (2). In the From the Heart (FTH) study, 1547 patients with
high cholesterol from 10 countries were selected for interview. Only 40% of
these patients rated heart attack or stroke as the primary cause of death. More
patients feared cancer (50%) than a heart attack or stroke (29%). Many patients
were not shocked (72%), upset (64%), angry (84%) or concerned (30%) when
diagnosed with high cholesterol. Although 60% and 61% of patients had heard
of bad (LDL) and good (HDL) cholesterol, respectively, 74% were unable to
state ‘heart attack’ as a consequence of high cholesterol. Following treatment,
many patients believed they had achieved their cholesterol goal (35%), were
satisfied with the information available on high cholesterol (77%) and the
treatment of their condition (82%).

Regarding physicians’ attitudes, the REACT study showed that, of the 754
primary care physicians interviewed, most (89%) agreed with the contents of
common guidelines relating to the management of high cholesterol. However,
only 18% believed that they were implemented to a major extent. The per-
ception among physicians in the REACT study [3] was that their patients had
a good knowledge of cholesterol as a risk factor; this was in contrast, to the
actual finding. In the FTH study, physicians (n=750) rated CVD as the leading
cause of death compared with other causes (e.g. cancer). However, 80%
perceived cancer as the most feared illness among patients. Most physicians
(71%) believed that patients regard smoking as the most important CVD risk
factor, but only 50% believed that patients considered high cholesterol to be
the greatest risk. Although only 48% of patients achieved cholesterol goals,
61% of physicians believed that a sufficient number of patients reached goal,
and 42% did not feel pressured to get patients to goals.

Both the general public, and patients with high cholesterol show a major
lack of awareness of the risks of high cholesterol for the development of
CVD.While physicians appreciate the mortality risk of CVD, the importance
of achieving cholesterol goals for preventing CVD is not widely prioritised.
These findings reinforce the challenges of making patients understand the
dangers of high cholesterol and the need for intensified education among
physicians.
References
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Th-W48 ANIMAL MODELS (2nd PART)

Th-W48:1 MOUSE MODEL OF VEIN GRAFT
ARTERIOSCLEROSIS: ROLE OF NITRIC OXIDE AND
VEGF IN ENDOTHELIAL PROGENITOR CELL
HOMING

Y. Hu, U. Mayr, Q. Xu. St George’s University of London, London, United
Kingdom

Objectives: Previously, we have established a mouse model for vein graft
arteriosclerosis by grafting autologous jugular veins or vena cava to carotid
arteries. Using this model, we studied the role of inducible nitric oxide
synthase (iNOS) in the development of vein graft arteriosclerosis.

Methods: Vein grafts were performed in iNOS-/- and iNOS+/+ mice.
The lesions were analysed by using immunofluorescence and Western blots.
Endothelial progenitor cell homing was monitored by using TIE2-LacZ mice
expressing LacZ gene only in endothelial cells.

Results: Four weeks after grafting, neointimal hyperplasia of vein grafts in
iNOS-/- mice was increased twofold compared with that of wildtype controls.
Neointimal lesions contained mainly MAC-1+ macrophages and alpha-actin+
smooth muscle cells (SMCs) in both vein grafts of iNOS-/- and iNOS+/+
mice. When vein grafts were performed in iNOS-/-/TIE2-LacZ transgenic
mice expressing LacZ gene only in endothelial cells, the number of beta-gal+
cells in iNOS-/- vein grafts were significantly decreased. Interestingly, local
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application of VEGF to iNOS-/- vein grafts restored endothelial progenitor
homing and reduced neointimal lesions, whereas VEGF receptor inhibitor
SU1498 increased the lesion formation. Additionally, iNOS-deficient SMCs
showed a low level of VEGF production in response to IL-1beta stimulation.

Conclusions: We provide the first evidence that iNOS produced NO and
VEGF in the vessel wall plays a crucial role in attracting endothelial progenitor
cell homing that regulates arteriosclerosis.
Funding: British Heart Foundation and Oak Foundation.

Th-W48:2 HEPARANASE AND ATHEROSCLEROSIS: LESSONS
FROM TRANSGENIC MICE OVER-EXPRESSING THE
HUMAN HEPARANASE GENE

D. Planer1, S. Metzger1 , E. Zcharia1, I. Vlodavsky1, J. George2, T. Chajek -
Shaul1. 1Hadassah - the Hebrew University Medical Center, Jerusalem,
Israel; 2Tel Aviv Sourasky Medical Center, Tel Aviv, Israel

Objective: To study the effect of heparanase over-expression on the develop-
ment and progression of atherosclerosis.

Methods: Transgenic mice ubiquitously over-expressing the human hep-
aranase gene were produced. Atherosclerotic lesions were compared quanti-
tatively between transgenic and control mice after 6 months of high fat diet.
Advanced plaques composition and stability were studied in the transgenic
mice crossbred with Apo E-/- mice. Lipid profile, cytokine profile and lipid
uptake by peritoneal macrophages were studied. Apo E-/- mice were trans-
planted with bone marrow from transgenic mice, C57BL/6 mice and Apo E-/-
mice to study whether the effect is mediated by the hematopoietic system.

Results: Transgenic mice over-expressing heparanase had 5 times in-
creased atherosclerotic lesions compared to control mice. Atherosclerotic
plaques in Apo E null mice crossbred with heparanase over-expressors were
less stable as demonstrated by reduced plaque’s collagen to lipid ratio com-
pared to Apo E -/- mice. There was no difference in plasma cholesterol levels
as well as in macrophages cholesterol uptake. Heparanase over-expressors had
higher levels of IFN gamma. Apo E-/- mice over-expressing heparanase only
in the hematopoietic cells had increased atherosclerotic plaque area compared
to control.

Conclusions: Heparanase plays a dominant role in atherosclerosis both in
early lesions and mature plaques composition. The effect is at least partially
mediated by the hematopoietic system.
Funding: None.

Th-W48:3 EPIDERMAL LANGERHANS CELLS ARE REQUIRED
FOR NICOTINIC ACID-INDUCED CUTANEOUS
FLUSHING IN THE MOUSE

E. Carballo-Jane 1, T. Ciecko1 , S. Luell1, J.W. Woods2, E.I. Zycband2,
M.G. Waters3, M.J. Forrest1 . 1Department of Pharmacology, Merck Research
Laboratories, Rahway, USA; 2Department of Immunology, Merck Research
Laboratories, Rahway, USA; 3Department of Cardiovascular Diseases,
Merck Research Laboratories, Rahway, USA

Objective: Our objective is to study the role of cutaneous Langerhans cells
(LC) on a mouse model of nicotinic acid (NA)-induced flushing.

Methods: NA-induced flushing was studied in the mouse ear by laser
Doppler flowmetry prior to and at intervals after LC depletion by treatment
with hydrocortisone (HC), which induces apoptosis of LC.

Results: NA (1-300 mg/kg, IP) evoked a dose-dependent increase in
perfusion in the mouse ear. Treatment with 1% HC resulted in substantial
depletion of LC 9 and 22 days post-treatment, which was accompanied by
failure to flush in response to NA. Partial recovery of LC was observed at
day 53 post-treatment and was associated with a partial flushing response to
NA. To exclude non-specific effects of HC on arachidonic acid metabolism,
the ability of animals to mount an edema response to phorbol 12-myristate
13-acetate (PMA) was evaluated. On day 9 post HC, PMA failed to evoke
an edema response. However, on day 22 post HC, the edema response in the
HC-treated animals was indistinguishable from that of control animals.

Conclusions: These results suggest that LC are responsible for NA-induced
flushing. Lack of flushing correlates with the absence of LC, and recovery
of the flushing response tracks with the repopulation of the ears by LC.
The differential time-course between recovery of the flushing response and
recovery of the PMA-induced edema response supports the conclusion that
lack of flushing is due to the absence of LC, not to the inability of the skin to
generate arachidonic acid metabolites.
Funding: Self-funded by Merck Research Laboratories.

Th-W48:4 ATHEROSCLEROSIS INDUCED BY MAJOR
PERIODONTAL PATHOGEN IN A MOUSE MODEL: A
PILOT STUDY

A.M. Tuomainen1, M. Jauhiainen2 , P.T. Kovanen3, S. Paju1, P.J. Pussinen1.
1University of Helsinki, Helsinki, Finland; 2National Public Health Institute,
Helsinki, Finland; 3Wihuri Research Institute, Helsinki, Finland

Objectives: Periodontitis is a common bacterial infection in tooth-supporting
tissues leading to chronic local inflammation. Clinical periodontitis is associ-
ated with increased risk for cardiovascular diseases, but data on the role of
periodontal pathogens in atherogenesis are limited. We studied whether major
periodontal pathogen, Actinobacillus actinomycetemcomitans (Aa), is capable
to induce atherosclerosis in apoE-/- mice.

Methods: Male apoE-/- mice received 1×107 CFU live bacteria (n=10,
Aa-mice) or vehicle (n=9) i.v. once a week for 4, 6 or 8 weeks. Serum samples
and aortas were collected one week after the last injection.

Results: Aa-mice developed an IgG- but not IgA-class antibody response
to the bacterium. CRP concentrations were 1.3 (p=0.046), 1.2 (ns), and
1.9 (p=0.034) times higher in the Aa-mice than in the control mice after
4, 6 and 8 injections, respectively. After 8 injections the mean cholesterol
(15.0±1.2 vs. 10.3±2.7 mmol/l, p=0.034) and triglyceride (1.66±0.12 vs.
0.97±0.47 mmol/l, p=0.050) concentrations were higher, and apoA-I (559±35
vs. 638±143 μg/ml, p=ns) concentrations lower in the Aa-mice than in the
controls, respectively. En face morphometric analysis of the aortic tree re-
vealed that the mean lesion area was 1.2-2.7 fold greater in every time point
(ns) in the Aa-mice than in the controls.

Conclusions: The results from our pilot study suggest that in mice A.
actinomycetemcomitans may induce chronic inflammation and proatherogenic
lipid profiles contributing to the development of atherosclerosis.
Funding: Academy of Finland (grants 205987 and 211129).

Th-W48:5 PRODIABETOGENIC EFFECTS OF TRANSGENIC
RESISTIN IN OLD SPONTANEOUSLY
HYPERTENSIVE RATS

M. Pravenec1, V. Zidek1, V. Landa1, L. Kazdova2, T.W. Kurtz3. 1Institute of
Physiology, Czech Academy of Sciences, Prague, Czech Republic; 2Institute
of Clinical and Experimental Medicine, Prague, Czech Republic; 3University
of California, San Francisco, USA

Objective: In the current study, we investigated age-related changes in glucose
tolerance and insulin resistance of peripheral tissues in transgenic SHR.

Methods: Metabolic phenotypes were determined in 16 months old male
transgenic SHR expressing the mouse resistin gene under control of fat-
specific aP2 promoter and age-matched SHR controls that were fed a diet with
60% fructose for 2 weeks before the end of the study.

Results: Old transgenic rats vs. controls displayed higher body weight
(389±6 vs 370±5 g, p<0.05) and elevated epididymal fat pad weight
(0.922±0.035 vs 0.709±0.043 g/100 g BW, p<0.02), and increased serum
triglyceride concentrations (1.99±0.15 vs 1.34±0.11 mmol/L, p<0.01). The
transgenic expression of resistin substantially impaired the tolerance to the oral
glucose load (AUC: 1429±164 vs 725±14 mmol/L/120 min, p=0.00001) and
increased hyperinsulinemia (339±21 vs 270±24 pmol/L, p<0.05) and was
associated with a near total resistance of adipose tissue to insulin action mea-
sured in vitro according to 14C-U-glucose incorporation into lipids (32.1±4.0
vs 53.6 nmol//mg protein/2h in absence of insulin, p<0.02 and 48.6±13.2 vs
130.3±22.4 nmol//mg protein/2h, p<0.01 in presence of insulin). In soleus
muscle, basal and insulin-stimulated glycogen synthesis was not different
between SHR transgenic and control rats.

Conclusions: Our data suggest a potential role for resistin in the age-related
development of insulin resistance and diabetes.

Th-W48:6 ROSUVASTATIN EXERTS RENOPROTECTIVE
EFFECTS IN STROKE-PRONE RATS
INDEPENDENTLY OF CHANGES IN CHOLESTEROL
LEVELS

A. Gianella1 , E. Nobili1 , P. Gelosa1, L. Mussoni1, M. Canavesi1,
S. Bellosta1 , M. Abbate2, C. Zoja2, E. Tremoli1, L. Sironi1. 1Dept of
Pharmacological Sciences, University of Milan, Milan, Italy; 2Mario Negri
Institute, Bergamo, Italy

Statin treatment improved renal and cardiovascular outcomes. Spontaneously
hypertensive stroke-prone rats (SHR-SP), a model of brain and kidney disease,
show a progressive increase of proteinuria and accumulation of acute-phase
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proteins (APP) in body fluids when subjected to salt loading. We have demon-
strated that rosuvastatin (RSV) reduces APP accumulation and prolongs
survival of SHR-SP. Objective and Methods. The aim of the present study was
to evaluate the mechanisms responsible for the renoprotective effect exerted
by RSV in SHR-SP fed a high-salt diet. RSV- (10 mg/kg/day; n=15) and
vehicle-treated rats (n=15) were sacrificed when brain damage of the latter
was detected by MRI. For comparison, baseline kidneys from SHR-SP (n=6)
were collected at the start of the high-salt diet.

Results: By electron microscopy, we observed that vehicle-treated animals
exhibited degenerative changes of podocytes, villous transformations, and
focal detachment of cells from the glomerular basement membrane. These
changes were reduced in rats given RSV. In comparison with the baseline
rats, kidneys of the vehicle-treated rats presented massive inflammatory cell
infiltration, accumulation of alpha-smooth muscle-positive myofibroblasts,
collagen and fibrin deposition. Moreover, the renal tissue of these rats showed
greater expression of PAI-1, tPA, uPA, MMP-2, and plasmin activity, but less
MMP-9 expression.

Conclusions: RSV, without influencing plasma lipid levels, prevented all
these modifications, indicating that this statin exerts a renoprotective effect in
SHR-SP by preserving renal morphology, reducing inflammatory events, and
modulating the “imbalance” in the plasminogen/plasmin and metalloprotease
systems.

Th-W48:7 PORCINE PLASMA PAF-ACETYLHYDROLASE:
PHYSIOLOGY UPON DIET HYPERLIPIDEMIA. A
SURROGATE MODEL OF HUMAN
ATHEROSCLEROSIS.

W. Wei1, P. Holvoet2, D. De Keyzer2 , D. Stengel1, H. Durand1,
F. Cambien1, E. Ninio1. 1Inserm U525, Université Pierre et Marie Curie,
Faculté de Médecine Pierre et Marie Curie, Paris, France; 2Atherosclerosis
and Metabolism Unit, Department of Molecular and Cardiovascular
Research, Katholieke Universiteit, Leuven, Belgium

Objective: Plasma platelet-activating factor-acetylhydrolase (PAF-AH, LDL-
PLA2 or PLA2G7) hydrolyzes PAF and PAF-like oxidized phospholipids is
mainly produced by macrophages and is transported by plasma lipoproteins.
We analysed the PAF-AH activity distribution in lipoproteins of hypercholes-
terolemic pigs and studied its correlation with blood parameters and the size
and the composition of atherosclerotic plaques.

Methods and Results: In controls, PAF-AH activity was associated with
HDL (70%) and LDL (30%); upon 12 wks of diet (4% cholesterol, 14% beef
tallow and 2% hog bile) it raised in LDL (38%). In blood, PAF-AH correlated
with cholesterol and with oxidised LDL. In plaques, it correlated with lipids,
macrophages and oxidised LDL, but not with plaque size. In pig, PAF-AH was
3-fold more active than in human plasma. To explore the molecular basis of
such increase, the cDNA was cloned from pig macrophages showing that pig
PAF-AH cDNA encodes a 436aa protein and contains the conserved esterase
triad (Ser274, Asp297, His351), the consensus binding sites for lipoproteins
(Tyr115, Leu116, Tyr205) and is highly similar to bovine (84.2%) and human
(80.5%). Kinetic studies of recombinant porcine and human PAF-AH showed
different Km for PAF (8 vs 22 μM PAF) that may explain an observed 3-fold
higher activity of pig PAF-AH.

Conclusions: Despite some differences with humans, pig might be a
relevant surrogate model to study the involvement of PAF-AH in human
atherosclerosis.
Funding: INSERM, Fondation de France (no. 2002005211), Fonds voor
Wetenschappelijk Onderzoek-Vlaanderen (Program G0232.05) and IAP Pro-
gram P5/02.

Th-W48:8 THE IMMUNOSUPPRESANT EVEROLIMUS
SIGNIFICANTLY PREVENTS ATHEROSCLEROSIS IN
HYPERCHOLESTEROLEMIC LDLR-/- MICE

M.A. Mueller, F. Beutner, D. Teupser, U. Ceglarek, F. Jeromin, C. Weise,
J. Thiery. Institute of Laboratory Medicine, University Hospital Leipzig,
Leipzig, Germany

The progression of atherosclerosis is characterized by cholesterol filled mac-
rophages and the recruitment of effector T cells within the intima of the
arterial wall. This is augmented by several inflammatory mediators and the
proliferation of smooth muscle cells and fibroblasts. The mTOR inhibitor
everolimus (Novartis Pharma AG) has been recently shown to inhibit growth
factor promoted cell proliferation of hematopoietic and non hematopoietic
cells and to reduce transplant vasculopathy in different animal models. The

aim of our study was to investigate the effect of everolimus treatment (0, 0.05,
1.5 mg per kg bodyweight per day, n=20, n=15, n=12, respectively) on the
development of atherosclerosis in male hypercholesterolemic LDL-R-deficient
mice. The drug was administered continous by subcutaneous implanted os-
motic minipumps and showed stable drug levels over the 12 week study period
(36± 13 and 427±225 μg/l, 0.05 and 1.5 mg everolimus s.c. respectively).
Everolimus (1.5 mg per kg bw/day) did reduce significantly the size of
atherosclerotic lesions at the brachiocephalic artery compared to the placebo
treated animals (34357±7914μm2 vs. 5998±1744μm2, p<0.002).The strong
antiatherosclerotic effect of everolimus was evident despite higher total plasma
cholesterol in both treatment groups compared to placebo. The cellular plaque
composition and pro- and antiinflammatory markers in the treated animals
are presently under further investigation. We show for the first time that
everolimus drastically reduces atherosclerosis despite high plasma cholesterol
levels in the model of the LDLR-/- mouse.
Funding: Novartis Pharma AG

Th-W49 PHARMACOLOGY OF ARTERIAL DISEASE:
NOVEL THERAPEUTIC APPROACHES (1st PART)

Th-W49:1 BERBERINE IS A PROMISING NOVEL
CHOLESTEROL-LOWERING DRUG WORKING
THROUGH A UNIQUE MECHANISM DISTINCT
FROM STATINS

W. Kong1,5, J. Wei2,5, P. Abidi3,5 , M. Lin3, S. Inaba3, C. Li3, Y. Wang4,
Z. Wang2, S. Si1, H. Pan2, S. Wang2, J. Wu2, Y. Wang4, Z. Li1, J. Liu3,
J.-D. Jiang1. 1Institute of Medicinal Biotechnology, Chinese Academy of
Medical Sciences, and Peking Union Medical College, Beijing, 100050,
China; 2Division of Endocrinology, First Hospital of Nanjing City, Nanjing
Medical University, Nanjing, 210006, China; 3Research Service, Department
of Veterans Affairs Palo Alto Health Care System, Palo Alto, CA, 94304, USA;
4Department of Medicine, Mount Sinai School of Medicine, New York, NY,
10029, USA; 5Equal contribution

Objective: Berberine is a benzyltetrahydroxyquinoline compound (MW of
371.8) isolated from Coptis chinensis. It has been extensively used in China
as a non-prescription drug to treat diarrhea for decades. Here we identify
berberine as a novel cholesterol-lowering drug.

Methods and Results: Oral administration of berberine (1 gram per day) in
32 hypercholesterolemic patients for 3 months reduced the serum cholesterol
by 29%, triglyceride by 35%, and LDL-cholesterol by 25%. Liver enzymes
were significantly reduced in the patients treated with berberine and kidney
function was without change. Treatment of hyperlipidemic hamsters with
BBR reduced serum cholesterol and LDL-cholesterol by 40% and 42% with
a 3.5-fold and a 2.6-fold increases in hepatic LDLR mRNA and protein.
Lipid storage in the liver was largely reduced in the hyperlipidemic hamsters
treated with berberine. Using human hepatoma cells, we demonstrate that
BBR upregulates LDLR expression independent of SRE binding proteins but
dependent of ERK activation. An identical upregulating effect of berberine on
LDLR expression was observed in cell lines with either Asian (Bel-7402) or
Caucasian (HepG2) genetic background. Berberine elevates LDLR expression
by a posttranscriptional mechanism that stabilizes the mRNA. Utilizing a
heterologous system with luciferase as a reporter, we further identify the 5′
proximal section of the LDLR mRNA 3′ untranslated region responsible for
the regulatory effect of BBR.

Conclusion: These findings discover BBR as a novel hypolipidemic drug
with a unique working mechanism different from statins.
References
[1] Weijia Kong, Jing Wei, Parveen Abidi, Meihong Lin, Satoru Inaba,

Cong Li, Yanling Wang, Zizheng Wang, Shuyi Si, Huaining Pan, Shukui
Wang, Jingdan Wu, Yue Wang, Zhuorong Li, Jingwen Liu and Jian-Dong
Jiang. BBR is a Promising Novel Cholesterol-Lowering Drug Working
Through a Unique Mechanism Distinct From Statins. Nature Medicine
2004, 10:1344-1351.

[2] Weijia Kong, Jingwen Liu and Jian-Dong Jiang. Regulatory mechanisms
for the low density lipoprotein receptor gene expression. J Mol Med 2006
84 (1):29-36.

[3] Abidi P, Zhou Y, Jiang JD and Liu J. Extracellular Signal-Regulated
Kinase-Dependent Stabilization of Hepatic Low-Density Lipoprotein Re-
ceptor mRNA by Herbal Medicine Berberine. Arterioscler Thromb Vasc
Biol 2005, 25: (10): 2170-6.

Funding: National Natural Sciences Foundation, China; and NIH, USA.
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Th-W49:2 CHYMASE AS A NOVEL TARGET FOR THE
PREVENTION OF VASCULAR STENOSIS

M. Miyazaki, S. Takai, D. Jin. Department of Pharmacology, Osaka Medical
College, Osaka, Japan

Chymase, a chymotrypsin-like serine protease that is contained in the secretory
granules of the mast cells, has attracted a great deal of attention with regard
to the conversion of angiotensin II (Ang II) from Ang I and the cleavage of
latent transforming growth factor (TGF)-β to an active form.

In canine hypertrophied vein grafts and postballoon-injured carotid arteries,
chymase is activated significantly and suppression of this chymase activity by
treatment with specific inhibitors results in a significant reduction in the ratio
of the intimal area to the medial area. Both of these findings indicate that the
mast cell-derived chymase via an acceleration of Ang II and the generation
of the active form of TGF-β may play an important role in the pathogenesis
of neointimal formation. Hemodialysis vascular access dysfunction caused
by the stenosis of the venous side essentially results from hyperplasia of the
intima. The pathologic mechanisms may be very similar to the hypertrophy
observed in vein grafts. Recently, we constructed a native arteriovenous (AV)
fistula in dogs and demonstrated the profile of the chymase-containing mast
cells, as well as the preventive effect of chymase inhibitor to the venous
inflow or outflow stenosis caused by intimal hyperplasia. More recently, we
demonstrated the involve of chymase in the hemodialysis access dysfunction
caused by the intimal hyperplasia after polytetrafluoroethylene (PTFE) grafts
implantation. The stenosis by neointima proliferation was most frequently
observed in venous side of PTFE grafts. Myofibroblasts were commanded an
absolute majority, while the smooth muscle cells and fibroblasts were sparsely
distributed within neointima. Chymase, Ang II and TGF-? were extensively
expressed in the areas surrounding PTFE walls. Chymase inhibitor treatment,
in accordance with reduction of chymase, Ang II and TGF-β expressions,
suppressed the neointimal formation significantly.

Thus, chymase is involved in the pathogenesis of many types of vascular
stenosis, and its inhibition may become a novel strategy to prevent stenosis in
either native AV fistula or the PTFE grafts.

Th-W49:3 LIPID-LOWERING THERAPIES IN DEVELOPMENT

A.S. Wierzbicki. Department of Chemical Pathology, St Thomas Hospital,
London, UK

Introduction: Hyperlipidaemia accounts for 45% of population attributable
risk of atherosclerosis [1]. The role of LDL-C is well established and a 1%
reduction in LDL-C correlates with a 1% reduction in events. The case for
raising HDL-C is epidemiologically strong and suggests that a 1% increase in
HDL-C is associated with a 3% reduction in events. Statins are now accepted
first-line therapy for atherosclerosis. Currently available compounds do not
address all aspects of lipid-derived cardiovascular risk adequately so new
agents are needed [2].

LDL-cholesterol: Statins target cholesterol synthesis but LDL-C can also
be reduced by antisense RNA to apolipoprotein B and siRNA therapies are
now in trial. VLDL synthesis also depends on the triglyceride pool in endo-
plasmic reticulum (ER) necessary for stabilising apolipoprotein B100 mediated
by microsomal transfer protein (MTP). MTP inhibitors have reached clinical
trials but cause fatty liver and elevated transaminases. Cholesterol synthesis
can also be limited at squalene synthase and inhibitors reduce LDL-C by 20%
without reducing cholesterol intermediates. Between 25-50% of cholesterol
is derived from intestinal uptake. Treatment with sitostanol/sitosterol reduces
LDL-C and a stanol derivative FM-VP4 is in trial. Ezetimibe is a specific
cholesterol uptake inhibitor via NPC1L1 and other agents targeting this path-
way are likely to be developed. The long-established bile acid sequestrants
reduce LDL-C by up to 25% in compliant patients. Most development work
has focused on finding more tolerable less bulky agents. The specific ileal bile
acid transporter that resorbs bile acids into the enterohepatic circulation is also
a potential drug target. One of the critical steps in macrophage cholesterol
uptake is the esterification of cholesterol, which is dependent on ACAT.
Avasimibe, an ACAT inhibitor reduced atheroma in rabbit models but not
unfortunately IVUS-measured atheroma volume in man.

HDL-cholesterol: The importance of increasing HDL has been shown in
many studies and many new drugs target this pathway [3]. Peroxisomal Prolif-
erator Activating Receptor (PPAR) agonists are known to affect lipids (alpha)
and glycaemic control (gamma) and to improve clinical events. PPAR α-γ
co-agonists have reached clinical trials in man with good effects on both lipid
and glycaemic profiles but many compounds have induced side-effects. Some
studies with PPAR-delta agonists show that they increase muscle lipoprotein
turnover and show an analogous overall lipid profile response to PPAR-α

agonists. In humans the liver-X-receptors (LXRs) control expression of the
cholesterol transporter ABC-A1 and also ABC-G1 as well as cholesterol ester
transfer protein (CETP). As yet no LXR agonists have reached human trials.
Cholesterol esters transfer protein inhibition has a potential role in increas-
ing HDL-C levels and reverse cholesterol transport. Torcetrapib has reached
clinical trials in man. CETP levels can also be reduced by antibody-mediated
clearance, which again is in early trials. Some point mutations in apolipopro-
tein –A1, the principal protein component of HDL are associated decreased
rates of atherosclerosis. Infusions of pre-HDL discs containing either native
unmodified apolipoprotein A-I, mutant apoA1-Milano, or alpha-helix pep-
tides complexed with phospholipids are functional and are protective against
atherosclerosis in animal models. Many of these infusions are in clinical trials
in man.

Inflammation-modifiers: Oxidised cholesterol promotes atherosclerosis di-
rectly through activation of macrophages and indirectly through oxidized LDL
receptors (Lox) on other cells. Probucol reduced progression of atherosclerosis
to a limited extent in man. However, its mechanism of action has remained
obscure. A derivative of probucol, AGI-1067, which interferes with lipid
peroxide signaling, and has reached human trials.

Clinical Perspective: As statins and other drugs are so well established,
new agents will have to show significant advantage in tolerability or efficacy
over existing agents and have the potential to be used in combination therapy.
Many of the mechanisms of action of these new agents differ from established
drugs it will be necessary for them to prove their efficacy in formal surrogate
marker and endpoint trials.
References
[1] Yusuf S, et al. Effect of potentially modifiable risk factors associated

with myocardial infarction in 52 countries (the INTERHEART study):
case-control study. Lancet 2004; 364:937-52

[2] Wierzbicki AS. Lipid-altering agents: the future. Int J Clin Pract 2004;
58:1063-72

[3] Brewer HB, Jr. High-density lipoproteins: a new potential therapeutic
target for the prevention of cardiovascular disease. Arterioscler Thromb
Vasc Biol 2004;24:387-91.

Funding: Nil

Th-W49:4 IDENTIFICATION OF HISTONE DEACETYLASE 7 AS
A NEW TARGET FOR TREATMENT OF
HYPERCHOLESTEROLEMIA

N. Mitro, C. Godio, E. Scotti, E. Gers, E. De Fabiani, A.B. Vigil Chacon,
D. Caruso, M. Crestani. Dept Pharm Sci-Univ Milan, Milan, Italy

Elevation of plasma cholesterol increases the incidence of atherosclerosis and
coronary artery disease. Cholesterol is disposed mainly via its conversion to
bile acids. Here we report the discovery of a novel target for the design of new
hypocholesterolemic drugs. By studying the transcriptional regulation of the
gene (CYP7A1) encoding cholesterol 7alpha-hydroxylase, the rate-limiting
enzyme of bile acid synthesis, we found that bile acids, the physiological
regulators of this gene, repress CYP7A1 transcription by recruiting spe-
cific histone deacetylases (HDACs) on this promoter. In vivo studies in the
low-density lipoprotein receptor deficient (Lld-r-/-) mouse, an animal model
of hypercholesterolemia, show that the two structurally unrelated HDAC
inhibitors, Valproic Acid (VPA) and Thricostatin A (TSA), strongly increase
mRNA levels of Cyp7a1. VPA and TSA derepress Cyp7a1 gene trascription
and mRNA levels, increases bile acid synthesis and pool size and ultimately
reduces plasma total and LDL-cholesterol. Interestingly, the effect is specific
for Cyp7a1, as the mRNAs levels of other genes involved in lipid metabolism
such as HMG-CoA reductase, apolipoprotein A-1, B100 and CIII do not
change in animals treated with HDAC inhibitors. Our results demonstrate that
inhibition of HDAC activity is a novel approach to lower plasma cholesterol
by increasing bile acid synthesis and disclose new opportunities for effective
treatment of hypercholesterolemia.
Funding: Patent #WO2005105066. Supported by grants to MC from the Eu-
ropean Commission FP5 QLG1-CT-2001-01513, from MIUR COFIN-PRIN
2002062991 and from Telethon GGP04252.
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Th-W49:5 A HUMAN APOLIPOPROTEIN B ANTISENSE
INHIBITOR REDUCES AORTIC SINUS PLAQUE
VOLUME IN LDL RECEPTOR DEFICIENT MICE
EXPRESSING A HUMAN APOB-100 TRANSGENE

E. Chuang, K.M. Lemonidis, C. Whipple, M.J. Graham, C. York-Defalco,
G. Hung, R.M. Crooke. Isis Pharmaceuticals, Inc., Carlsbad, USA

Objective: ISIS 301012, a second generation antisense oligonucleotide com-
plementary to human apoB-100, has been shown to specifically reduce human,
but not murine, hepatic apoB mRNA, protein and serum apoB-100 when
administered to human apoB-100 transgenic mice. The principal objective of
this study was to determine whether administration of ISIS 301012 would
affect the development of atherosclerosis in LDL receptor deficient mice
expressing the human apoB-100 transgene (LDLR-/-; Tg(apoB+/+).

Methods: All animal experiments were performed in accordance with
IACUC Guidelines. LDLR-/-; Tg(apoB+/+) mice were administered ISIS
301012 by i.p. injection (20 and 50 mg/kg/wk) for 14 weeks. At study ter-
mination, mice were anesthetized, whole blood was obtained through cardiac
puncture, and liver, spleen and kidneys were removed and weighed. Liver
was processed for RNA and protein, and plasma metabolic parameters, total
cholesterol, and lipoproteins were measured. Atherosclerotic lesion severity
was assessed by serial sectioning of the aortic root. Plaque volume was
evaluated using quantitative imaging analysis.

Results: ISIS 301012 reduced, in a dose-dependent fashion, hepatic human
apoB mRNA and serum apoB-100 (>90% and >70%, respectively, at 50
mg/kg/wk) in treated mice. Aortic plaque volume was concomitantly reduced
by 76% at the highest dose (p=0.033).

Conclusions: ISIS 301012, a human apoB antisense inhibitor in Phase 2
clinical trials, reduced aortic sinus plaque volume in LDLR-/-; TG(apoB+/+)
mice.
Funding: Isis Pharmaceuticals, Inc.

Th-W49:6 SIGNIFICANT REDUCTION OF SMALL DENSE
LDL-CHOLESTEROL CONCENTRATIONS IN
HEALTHY VOLUNTEERS BY ANTISENSE
INHIBITION OF APOLIPOPROTEIN B

J.J.P. Kastelein1 , M.K. Wedel2, B. Baker2, J. Su2, J. Bradley2 , E. Chuang2.
1Academic Medical Center, Amsterdam, the Netherlands; 2Isis
Pharmaceuticals, Carlsbad, USA

Objective: To evaluate the safety and efficacy of an antisense oligonucleotide
to human apolipoprotein B in humans.

Methods: Double-blind, randomized, placebo-controlled, dose-escalation
study conducted at a single site in 36 volunteers with mild dyslipidemia.
Subjects received a single SQ dose of 50 to 400 mg ISIS 301012, followed by
a same dose period consisting of a one week IV loading regimen (3 doses qod)
and three weekly SQ maintenance doses. Subjects were observed for 12 weeks
after the last dose. Efficacy was determined by changes in serum apoB and
LDL-cholesterol relative to baseline and placebo. LDL particle concentrations
and mean LDL particle size were determined by NMR. Safety was assessed
by the incidence, severity, and relationship of adverse events to dose.

Results: Treatment of subjects with 200 mg ISIS 301012 resulted in a
significant reduction in apoB (50%, p = 0.001) and LDL-cholesterol (35%, p =
0.002), as well as the small dense LDL particle subclass concentration (62%,
p = 0.009). LDL-cholesterol and apoB remained below baseline (p < 0.05) up
to three months after the last dose. The half-life of the 200 mg dose was 31
(+11) days. Skin reaction at the injection site was the most common adverse
event.

Conclusions: This study highlights the potential of antisense therapy for
preferential lowering of the atherogenic small dense LDL particle concentra-
tion through a direct and prolonged lowering of apoB.

Th-W49:7 PACLITAXEL ASSOCIATED WITH A LIPIDIC
NANOEMULSION (LDE) PROMOTES
ATHEROSCLEROSIS REGRESSION IN THE RABBIT

R.C. Maranhão1,2, E.R. Tavares1, A.F. Padoveze1, C.J. Valduga1,
T.V. Oliveira1 , D.G. Rodrigues1. 1Heart Institute (Incor) of the Medical
School of University of São Paulo, São Paulo, Brazil; 2Faculty of
Pharmaceutical Sciences of University of São Paulo, São Paulo, Brazil

A cholesterol-rich nanoemulsion (LDE) binds to LDL receptors and after
injection into the blood stream may concentrate in cells with LDL receptor
overexpression, as occurs in neoplasias and other proliferative processes such

as in atherosclerosis lesions. Thus, LDE may be used as vehicle to target drugs
against those cells. The association of a paclitaxel derivative, paclitaxel oleate,
to LDE is stable and retains the cytostatic activity of the drug.

Objective: To verify in rabbits whether LDE-paclitaxel oleate could reduce
the atherosclerotic lesions produced by prolonged feeding of an atherogenic
diet.

Methods: 13 male New Zealand rabbits were fed a 1% cholesterol diet
for two months. After one month, 7 animals were treated with LDE-paclitaxel
oleate (4mg/kg/week, I.V. injection) and 6 with weekly I.V. saline solution in-
jection (controls). Pharmacokinetics of paclitaxel-oleate, was determined and
after treatments the animals were sacrificed for performance of morphometric
analysis.

Results: LDE-paclitaxel reduced lesion area by 75% compared with con-
trol rabbits and reduced intima-media ratio fivefold. Hematologic parameters,
weight and food intake evolution indicated that the treatment had no toxicity.

Conclusions: Association with LDE endows paclitaxel to attain phar-
macological effect in the vessel proliferation sites, so that dramatic lesion
regression was achieved with virtually no toxicity. Therefore, this preparation
that achieves drug targeting by the LDL receptor endocytic pathway has
remarkable potential in cardiovascular therapeutics.

Th-W50 GUIDELINES AND GLOBAL RISK (1st PART)

Th-W50:1 IMAGING AND APOLIPOPROTEINS IN ASSESSING
CARDIOVASCULAR RISK AND DEFINING AIMS OF
THERAPY

O. Faergeman. Cardiovascular Medicine, National Heart and Lung Institute
Charing Cross Campus, Imperial College, London, United Kingdom

Current algorithms for calculating risk of cardiovascular disease do this
reasonably well for persons at very low or very high risk but not for the
majority of persons in the intermediate range of risk. There are currently
two approaches to solving this problem. One is some kind of imaging of the
coronary or other arteries. The European and US guidelines both recognize
that, as examples, measurement of coronary calcium or the thickness of the
carotid intima-media can be employed in sophisticated evaluation of individual
patients. If they are to be used consistently, however, it will be necessary to
integrate such techniques formally into the algorithms.

The other approach is refinement of biochemical measurements of plasma
components such as thrombogenic factors, markers of inflammation, homo-
cystein, and apolipoproteins. One proposal is to use the ratio of apoB to apoA1
as a marker of risk. The higher the ratio, the higher the risk. Concentrations of
apoB are a measure of concentrations of atherogenic lipoproteins such as LDL
and the smaller varieties of VLDL, and apoA1 is the major apolipoprotein of
HDL, low concentrations of which are associated with high risk of disease.
Good data support using apoB/apoA1 as a marker of increased risk, but
problems attend using a particular value of the ratio as a target of therapy.
Importantly, does it make a difference whether apoB/apoA1 is lowered by
decreasing the numerator or by increasing the denominator? The evidence to
support lowering the numerator, apoB, is very strong, whereas the evidence
to support increasing the denominator is mainly from in vitro and animal
experimentation. Clinical data are limited.

Th-W50:2 THE EVOLVING PARADIGM OF GLOBAL RISK
ASSESSMENT

S.M. Grundy. Center for Human Nutrition, University of Texas Southwestern
Medical Center, Dallas, Texas, USA.

A fundamental axiom of preventive cardiology is that the intensity of clinical
intervention should be adjusted to absolute risk. However, the concepts of risk
in general and global in risk in particular are complex issues. Many of these
issues are related to choice of drug therapy and intensity of drug intervention.
Several categories of global risk are currently recognized:

High risk: This category includes patients with established coronary heart
disease (CHD) and other clinical forms of atherosclerotic cardiovascular
disease (ASCVD). It is generally accepted that diabetes is also a high-risk
condition, although the level of risk can vary from individual-to-individual
or population-to-population. For this reason, some investigators do not uni-
formly put all cases of diabetes in the same high-risk category as those
with clinical atherosclerotic disease. Recently, in response to recent clinical
trials of cholesterol-lowering therapy, the category of very high risk has been
introduced to include patients who will benefit from reductions of serum
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LDL-cholesterol to very low levels. Such patients usually will have two or
more coexisting high-risk conditions.

Intermediate risk: This category includes persons who have multiple (2+)
risk factors but not ASCVD or diabetes. Risk factors usually are limited to
the major risk factors (e.g. smoking, blood pressure, total cholesterol, HDL
cholesterol, and age). The 10-year risk for major coronary events can vary
from < 10% to > 20%. Intermediate risk usually is identified by standard
risk-assessment algorithms such as those of Framingham and PROCAM.
There is a gradual but progressive trend towards allowing risk-reducing drugs
to be used in persons at intermediate risk. The use of drugs in this category of
risk is somewhat controversial however because of issues of cost-effectiveness
and long-term safety of drug therapy. Efforts have been made to refine risk
estimates for individuals found to be at intermediate risk by using other
risk markers such as C-reactive protein and subclinical atherosclerosis. The
integration of these into global risk assessment nevertheless has not been
achieved.

Lower risk: This category includes persons with 0-1 risk factors. When
persons at lower have severe single risk factors (e.g. heavy smoking, hyperten-
sion, or elevated LDL cholesterol) they at a high long-term risk for ASCVD
and may require drug intervention on single risk factors. Others at lower
risk may have multiple, marginal (subcategorical) risk factors (e.g. metabolic
syndrome); these two are also at higher long-term risk. Primary therapy is at
lower risk is lifestyle intervention targeted at single risk factors or multiple,
marginal risk factors. Drugs generally are reserved for those patients in who
are considered to be at particularly high, long-term risk.

Th-W50:3 EMERGING MARKERS IN CARDIOVASCULAR RISK
ASSESSMENT IN THE PROCAM STUDY

G. Assmann, P. Cullen, M. Stoll, H. Schulte. Leibniz Institute of
Arteriosclerosis Research at the University of Münster, Domagkstr. 3,
Münster, Germany

The Prospective Cardiovascular Münster Study is the largest prospective
evaluation of cardiovascular risk factors in Europe. In 1978, recruitment was
started in 52 large companies and public authorities in the northwestern
German city of Münster and its environs. To date, data on over 43,000
participants who were aged 18 to 65 years at recruitment and one third of
whom are women, has been collected. In addition to collecting information
on risk factors, the PROCAM study is also worldwide the largest biobank
derived from a prospective study with long-term follow-up in the field of
cardiovascular research.

One of the most important achievements of PROCAM was the development
of a simple coronary risk score that was published in 2002 and is now in
widespread use in Europe [1].

In recent years, much effort has been devoted to extending and improving
the risk prediction scores in PROCAM. The scores that have been produced
to data have depended on multivariate logistic regression analysis, neural
network analysis, and on Cox proportional hazards models. Up to now, the
Cox proportional hazards model used has incorporated the age of participants
as a risk variable and has used the time since recruitment as the time variable.

To improve on this model, we are now developing Cox models in which
age is viewed not as a risk variable but as the time variable itself. The main
advantage of this approach is that it allows for the first time calculation of risk
in elderly individuals in PROCAM who were at the upper end of the age range
at recruitment.

A second focus is the development of a risk score for women. Preliminary
data indicate that the risk of a coronary event (fatal or nonfatal myocardial
infarction, sudden coronary death) in non-diabetic women in PROCAM is
about a quarter that of men with the same risk score. Diabetes mellitus appears
to completely negate the sex advantage in women, i.e. risk in women with
type 2 diabetes mellitus is the same as that of men with the same risk score.

A third focus of PROCAM is the identification of novel biomarkers. A
surprising finding in this regard has been the emergence of non-cholesterol
sterols, in particular sitosterol, as a potential marker of coronary risk. In a
nested case-control approach, 159 men who suffered major coronary event
within 10 years of follow-up in PROCAM were each matched with two
controls by age, smoking status, and date of investigation. Plasma sitosterol
concentrations were elevated in cases compared with controls and men in the
upper quartile of sitosterol had a 1.8-fold increase in risk compared to men
in the lower three quartiles. Among men with an absolute coronary risk of
at least 20% in 10 years as calculated using the PROCAM algorithm, high
sitosterol concentrations were associated with an additional 3-fold increase
in the incidence of coronary events; a similar, significant relationship was
observed between a high sitosterol/cholesterol ratio and coronary risk [2].

Further work on the relationship between phytosterols and coronary risk is
currently underway.

Recently, we began a program of systematic whole-genome screening of
PROCAM participants using DNA microarrays containing 500,000 single nu-
cleotide polymorphisms (SNPs). Despite the genetic complexity of coronary
heart disease, several putative genetic loci have been identified and are cur-
rently being subjected to verification and further analysis using biochemical
and molecular biological techniques.

We expect that the PROCAM study will continue to provide important new
information on risk factors in coronary heart disease for many years to come.
References
[1] Assmann G, Cullen P, Schulte H. Simple scoring scheme for calculating

the risk of acute coronary events based on the 10-year follow-up of the
prospective cardiovascular Munster (PROCAM) study. Circulation 2002;
105:310-5.

[2] Assmann G, Cullen P, Erbey J, Ramey DR, Kannenberg F, Schulte H.
Plasma sitosterol elevations are associated with an increased incidence
of coronary events in men: Results of a nested case-control analysis of
the Prospective Cardiovascular Munster (PROCAM) study. Nutr.Metab
Cardiovasc.Dis. 2006; 16:13-21.

Th-W50:4 THE ABILITY OF THE SCORE RISK MODEL TO
PREDICT 10-YEAR CVD MORTALITY IN NORWAY

A.S. Lindman1,2, M.B. Veierod2,3 , J.I. Pedersen3, A. Tverdal1, I. Njølstad4 ,
R. Selmer1. 1Division of Epidemiology, Norwegian Institute of Public Health,
Oslo, Norway; 2Department of Biostatistics, Institute of Basic Medical
Sciences, University of Oslo, Oslo, Norway; 3Department of Nutrition,
Institute of Basic Medical Sciences, University of Oslo, Oslo, Norway;
4Department of Community Medicine, University of Tromsø, Tromsø, Norway

Objectives: To evaluate the predictive accuracy of the SCORE high-risk
function in Norway.

Methods: A total number of 57 912 individuals screened in 1985-1992 in
two population based surveys in Norway was included. These data have been
linked to the national cause of death register. The SCORE high-risk algorithm
for prediction of 10-year cardiovascular disease (CVD) mortality was applied
to the population. The number of expected events estimated by the SCORE
model was compared with the observed numbers in the age groups 40-49,
50-59, and 65-67. The SCORE low-risk algorithm was studied for comparison.

Results: In men, the number of CVD deaths estimated by the SCORE
high-risk function was approximately twice as high as the observed number
(expected over observed ratio range 1.9-2.1). In women, the overestimation
increased with age (ratio 1.7-2.8). The low-risk function predicted reasonably
well for men (ratio 1.1-1.2), whereas an overestimation was found for women
aged 50-59 and 65-67 (ratios 1.5 and 1.8, respectively).

Conclusion: The SCORE high-risk model overestimated the number of
CVD deaths in Norway in a period with declining mortality, both for women
and for men. Before implementation in clinical practice, proper adjustments
to national levels are required.
Funding: The present work was funded by a grant to the presenting author
by the Norwegian Research Council (post.doc grant). There is no conflict of
interest, and the authors do not have any financial interest in the work.

Th-W50:5 ONE THIRD OF THE VARIABILITY IN
HDL-CHOLESTEROL LEVEL IN A LARGE
DYSLIPIDEMIC POPULATION IS PREDICTED BY
AGE, SEX AND TRIGLYCERIDEMIA

B. Hansel1, A. Kontush2, P. Giral1 , D. Bonnefont1, M.J. Chapman2,
E. Bruckert1 . 1Hôpital de la Pitié, Paris, France; 2Inserm U551,
Dyslipidemia and Atherosclerosis, Paris, France

Objective: To identify key determinants of high-density lipoprotein-
cholesterol (HDL-C) level, including subclinical inflammation and insulin
resistance, and to determine the prevalence of a low HDL-C phenotype in a
large dyslipidemic population.

Methods: We assessed the prevalence of low HDL-C phenotypes in
14,667 dyslipidemic patients and evaluated the potential relationships between
HDL-C level and sixteen clinical and biological parameters.

Results: In univariate analysis, levels of triglyceride (TG), fasting blood
glucose and uric acid, gender, age, waist circumference, body mass index,
alcohol consumption, high sensitivity C-reactive protein (hs-CRP), insulin
resistance (as HOMA index) and smoking were all significantly correlated
with HDL-C. Multivariate analysis identified eight independent correlates
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of HDL-C. Age, sex and TG accounted for 37% of variability in HDL-C;
modifiable factors including waist circumference, alcohol consumption, and
smoking, in addition to HOMA and hs-CRP, accounted for an additional 5%
of the variability in this parameter. Using a cut-off of 40 mg/dl in men and of
50 mg/dl in women, 33% and 28% of dyslipidemic men and women displayed
low levels of HDL-C.

Conclusion: Eight independent determinants of HDL-C account for 42%
of variability in HDL-C in a large dyslipidemic population. Three of these
i.e age, sex and TG level explain more than one third of such variability.
The elevated prevalence of low HDL-C phenotypes in dyslipidemic patients
emphasizes the need for therapeutic strategies to raise HDL-C which include
lifestyle modifications and pharmacological intervention.

Th-W50:6 THE APOB/APOA-I RATIO – A NEW PREDICTOR OF
FATAL STROKE, MYOCARDIAL INFARCTION AND
OTHER ISCHAEMIC DISEASES - STRONGER THAN
LDL AND LIPID RATIOS

G. Walldius1, I. Jungner2. 1Karolinska Institute and Astrazeneca,
Stockholm,Mölndal, Sweden; 2Karolinska Institute and Calab Research,
Stockholm, Sweden

Objective: To determine whether the apoB/apoA-I ratio is superior to lipids
and lipid ratios to predict risk of fatal stroke, and all fatal Ischaemic Coronary
Heart Diseases (ICHD) including myocardial infarction (MI).

Methods: In the prospective AMORIS (Apolipoprotein-related MOrtality
RISk) study plasma lipids, apoB, apoA-I, and the apoB/apoA-I ratio (reflect-
ing the balance of pro- and antiatherogenic lipoproteins) were determined
in 98 722 men and 76 831 women. ApoB and apoA-I were measured by
immunoturbidimetric methods.

Results: After a mean follow-up of 10.3 years 1 111 subjects died from
stroke, 3 409 from ICHD, including 2 213 from MI. The odds ratio (OR, decile
10 vs 1) of the apoB/apoA-I ratio for all strokes adjusted for age, gender,
TC and TG was 2.07, p<0.0001. The strongest association was for ischaemic
stroke. Low apoA-I was a common abnormality in all stroke subtypes in-
cluding subarachnoidal and haemorrhagic strokes. OR (adjusted as for stroke)
was 4.25 for MI, and 3.38 for all ICHD, both p<0.0001. In all conditions risk
was log-linearly related to the apoB/apoA-I ratio. This ratio was superior to
LDL-C and any cholesterol ratio in predicting risk, all at least p<0.025. By
contrast, there was no relationship between the apoB/apoA-I ratio and risk of
fatal cancer (n=4 423) or other non-ischaemic causes of death (n=1 080).

Conclusions: These results indicate that the apoB/apoA-I ratio is the
best single variable to quantitate risk of stroke, MI and ICHD. Since the
apoB/apoA-I is a better summary index of risk than LDL-C and lipid ratios,
apoB and apoA-I should be included in new guidelines for risk evaluation.

Th-W50:7 RISK ASSESSMENT FOR CARDIOVASCULAR DEATH
AMONG OLD PEOPLE IN COMPARISON TO YOUNG
PEOPLE-THE REYKJAVIK STUDY

B. Thorsson1, T. Aspelund1, G. Sigurdsson1,2 , V. Gudnason1,2 . 1Icelandic
Heart Association, Kopavogur, Iceland; 2University of Iceland, Reykjavik,
Iceland

Objective: Cardiovascular disease (CVD) risk in old people needs evaluation.
We studied people older than 70 to see which factors are applicable in
prospective risk assessment, how their effects compare with estimates for
younger people and if new factors are worth considering.

Methods: Risk for fatal CVD in 515 men and 823 women 70 years or
older entering the 38 year long Reykjavik Study in 1991-1996 was assessed.
Assessment for young people was based on 6173 men and 6818 women of
age 36-64 at entry from previous stages of the study.

Results: For 64 and younger the strongest risk factors for fatal CVD were
cholesterol, systolic blood pressure SBP and smoking. Hazard ratios (HR)
were comparable to the European SCORE project results. In addition, diabetes
(DM) was significant: HR=1.7 with 95% confidence interval (CI) 1.4,2.1. In
old people cholesterol was not a significant risk factor. SBP remained a risk
factor only after hypertension treatment was taken into account and previous
smoking was considered to avoid dilution of the smoking effect. DM was
still a strong risk factor HR=1.6, CI 1.1,2.2. Other applicable risk factors that
predicted CVD more strongly in the older cohort were: Proteinuria (positive
urine stix) HR=1.4, CI 1.0,2.0; heart rate over 80 bpm: HR=1.5, CI 1.1,2.2;
and current physical exercise: HR=0.6, CI 0.5,0.9.

Conclusions: Epidemiological CVD risk assessment is applicable in old
people but differs from younger individuals. Traditional risk factors may

cease to have predictability, are diluted, or need more careful modeling. Other
factors emerge as significant.
Funding: Icelandic Heart Association

Th-W51 HYPERTENSION

Th-W51:1 ATHEROSCLEROSIS PROGRESSION IN THE
CORONARIES DURING ANTIHYPERTENSIVE
TREATMENT

E. Murat Tuzcu. Professor of Medicine, Cleveland Clinic, Cleveland, OH,
USA

Intravascular ultrasound (IVUS) has emerged as a powerful imaging modality
for the assessment of the arterial wall and it’s response to the accumulation
of atherosclerotic plaque. The ability to image the coronary arteries on a
serial basis provides a unique opportunity for IVUS to monitor the impact
that potential anti-atherosclerotic strategies exert on plaque burden. As a
result, studies incorporating serial IVUS imaging as the primary endpoint
have demonstrated that therapeutic strategies that modify LDL, HDL and
blood pressure in patients with established coronary artery disease can have a
profound impact on the progression of atherosclerotic plaque. This heralds a
paradigm shift that emphasizes plaque regression as a potential target in the
development of preventive strategies.

Clinical IVUS studies have assessed the impact of targeting risk factors be-
yond plasma lipoproteins. There is currently no consensus view with regard to
optimal blood pressure management in normotensive patients with established
coronary artery disease. The recently reported Comparison of Amlodipine
vs. Enalapril to Limit Occurrences of Thrombosis (CAMELOT) study61 was
designed to assess the influence that blood pressure reduction had on clinical
events and plaque burden in normotensive subjects. 1991 patients with coro-
nary artery disease and a diastolic blood pressure less than 100 mmHg, with
or without treatment, were randomized to receive amlodipine 10 mg daily,
enalapril 20 mg daily or placebo for 24 months. Treatment with amlodipine
resulted in a 31% reduction in the composite incidence of clinical events
compared with placebo. This benefit resulted largely from a 27% reduction in
coronary revascularization and 42% reduction in hospitalization for angina.
274 of these subjects participated in an IVUS substudy, which demonstrated
plaque progression with placebo, a trend to progression with enalapril and
no change in atherosclerotic burden with administration of amlodipine. The
difference in efficacy between amlodipine and placebo was significant in
the prespecified subgroup of subjects with baseline blood pressure greater
than the mean. When the amlodipine and enalapril groups were combined
there was a continuous relationship between reduction in blood pressure and
progression of atheroma. The effects of the treatment arms on clinical events
corresponded with their effect on plaque burden. These results were also
achieved in the setting of contemporary treatment including optimal lipid
lowering. It demonstrates that even in normotensive patients, blood pressure
lowering can have a beneficial impact on coronary atherosclerosis.

Th-W51:2 THE ROLE OF STATINS IN BLOOD PRESSURE
CONTROL

C. Borghi. Department of Medicine, University of Bologna, Italy

Hypertension and hypercholesterolemia are two of the most important risk
factors and they are often present in the same subject where they are responsi-
ble for a significant increase in the rate of major cardiovascular events (1). In
particular for any level of s.cholesterol the extent of CV risk is significantly
increased in presence of even mild elevations of blood pressure and vice versa.
Accordingly any strategy aimed at preventing cumulative cardiovascular risk
should consider the need of treating both risk factors in the same subject, since
any partial intervention would limit the clinical impact of the intervention
in terms of mortality and morbidity. Antihypertensive drugs and statins have
been separately demonstrated to be highly effective for the treatment of
hypertension and plasma lipid abnormalities and the treatment with both of
them have been associated with an improvement in clinical prognosis as well
as with a significant decrease in the rate of cardiovascular event and mortality.
However, some recent data seem to suggest the possibility that in patients
with hypertension and plasma lipid abnormalities, such drugs can provide
some degree of interaction that could significantly improve the extent of the
achieved benefit. Such effect could results from a “therapeutic cross-over”
which is mainly based on the capacity of statins to improve blood pressure
control in patients with hypertension.
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The beneficial effects of statins on blood pressure control has been reported
by many different small trials focused on the correction of lipid abnormalities
as well as by at least three prospective studies where the effect of statins and on
blood pressure control has been primarily investigated in patients with mild-
to-moderate hypertension or high-normal blood pressure. An improvement in
blood pressure control in patiente treated with stains has been also reported
in the ASCP-LLA study. The effects of statins on BP control seem to be
more evident in younger patients as well as in those with higher pre-treatment
values of blood pressure and s.cholesterol. Conversely, it does not seem to
be evident in normotensive patients. Some kind of therapeutic interaction
have been described between the use of statins and blood pressure control in
patients with diabetes and in patients undergoing antihypertensive treatment
with ACE-inhibitors and CCB’s. The modifications of blood pressure profile
in patients with hypertension is only partially related to the extent of choles-
terol reduction and very recently a significant blood pressure reduction has
been reported in patients with normal cholesterol levels and isolated systolic
hypertension. The effects of statins on blood pressure are probably dependent
on the ability of such drugs to downregulate the expression of angiotensin II
receptors of the AT1-type and to increase the availability of nitric oxide at
the vascular level and both these mechanisms could largely contribute to the
preventive effect of statins on the progression of the atherosclerotic disease.
Despite a strong speculative setting, many data seem to support a relevant
role of statins in the modulation of cardiovascular risk profile of patients with
hypertension.
References
[1] Neaton JD, Wentworth D. Serum cholesterol, blood pressure, cigarette

smoking, and death from coronary heart disease. Overall findings and dif-
ferences by age for 316,099 white men. Multiple Risk Factor Intervention
Trial Research Group. Arch Intern Med 1992;152(1):56-64

[2] C.Borghi, M.Veronesi, MG Prandin, A.Dormi, E.Ambrosioni. Statins and
blood pressure regulation. Current Hypertension Reports 2001; 3: 281-288

[3] Borghi C, Prandin MG, Costa FV, Bacchelli S, Degli Esposti D, Ambro-
sioni E. Use of statins and blood pressure control in hypertensive patients
with hypercholesterolemia, J Cardiovasc Pharmacol 2000; 35: 549-555

Th-W51:3 HIGH SALT DIET ACCELERATES
ATHEROSCLEROSIS IN APOE-/- MICE WITH FIXED
HIGH ANGIOTENSIN II LEVELS

M.E. Johansson1, E. Bernberg1, I.J. Andersson1, L. Gan1, G. Bergström1,2.
1Inst of Neuroscience and Physiology, Dept. of Physiology, the Sahlgrenska
Academy, Göteborg University, Göteborg, Sweden; 2Dept. of Clinical
Physiology, the Sahlgrenska Academy, Göteborg University, Göteborg,
Sweden

Objectives: High salt diet has been suggested to increase blood pressure and
thereby increase the risk of cardiovascular events. We hypothesize that high
salt diet is critical for subjects unable to adjust their renin angiotensin system
activity to changes in salt intake, and that these subjects are more susceptible
to atherosclerosis.

Methods: ApoE-/- mice received standard or high salt diet (8%) alone or
in combination with Ang II (0.5 μg/kg/min). Systolic blood pressure (SBP)
was measured, plaque burden was assessed in thoracic aorta and innominate
artery. Urinary isoprostan was used to investigate oxidative stress.

Results: High salt diet only increased plaque size in the innominate artery
(P<0.05) but not in thoracic aorta. The combination of high salt diet and Ang
II increased plaque area in both aorta and innominatie artery significantly more
that Ang II (P<0.05, P<0.01 respectively). Salt diet alone did not affect SBP
or isoprostane levels. Ang II infusion alone increased SBP and isoprostane
levels (P<0.05, P<0.01, respectively). High salt diet in combination with Ang
II did not increase SBP further but increased isoprostane beyond that seen by
Ang II (P<0.001 vs Ang II alone).

Conclusions: High salt diet per se does not influence SBP and is mod-
erately atherogenic. The combination of high salt diet and fixed high Ang
II levels has a synergistic effect and accelerates atherogenesis. The effect is
beyond the hypertensive effect and possibly mediated via increased oxidative
stress.
Funding: Swedish Medical Research Council, Swedish Heart Lung founda-
tion, funds at the Sahlgrenska University hospital (LUA/ALF).

Th-W51:4 LIPID PEROXIDATION AS A DETERMINANT OF
PLATELET ACTIVATION IN HYPERTENSIVES WITH
MICROALBUMINURIA

P. Ferroni1, A. Falco2, M.T. Guagnano2, V. Paoletti3 , M.R. Manigrasso2,
N. Michetti2 , G. Ciabattoni2 , C. Patrono3, G. Davì2. 1IRCCS San Raffaele,
Rome, Italy; 2G. d’Annunzio University, Chieti, Italy; 3La Sapienza
University, Rome, Italy

Objective: We evaluated platelet activation in hypertensives with or without
microalbuminuria, and its association with oxidative stress and endothelial
activation.

Methods: Urinary 11-dehydro-thromboxane (TX) B2 and 8-iso-
prostaglandin (PG)F2alpha (in vivo markers of platelet activation and ox-
idative stress) were measured in 30 patients with essential hypertension and
microalbuminuria (MH), 30 patients with essential hypertension (EH), and
30 controls (HS). Endothelial function was assessed by dosing plasma nitric
oxide (NO), ICAM-1 and asymmetric dimethylarginine (ADMA).

Results: Urinary excretion of 11-dehydro-TXB2 and 8-iso-PGF2alpha
was higher in MH compared to either HS or EH (p<0.0001). A significant
correlation was found between 11-dehydro-TXB2 and 8-iso-PGF2alpha in
hypertensives (Rho=0.73, p<0.0001). An impairment in endothelial function
was found in MH, with decreased NO (p<0.0001) and increased ICAM-1
(p<0.0001) and ADMA (p<0.0001) levels compared to either HS or EH. On
multiple linear regression analysis both urinary 8-iso-PGF2alpha (beta=0.49;
p<0.0001) and microalbuminuria (beta=0.36; p<0.001) were independently
related to 11-dehydro-TXB2 in hypertensives. To elucidate the role of ox-
idative stress as a determinant of platelet activation, we evaluated the effects
of vitamin E (900 mg/d for 1 month) in 10 MH patients. Treatment led to
normalization in 11-dehydro-TXB2 (p<0.01) and 8-iso-PGF2alpha (p<0.01).

Conclusions: Lipid peroxidation is a major determinant of persistent
platelet activation in MH.
Funding: This research was supported by MIUR (FIRB) and EC FP6 funding
(LSHM-CT-2004-0050333).

Th-W51:5 LIPOPROTEIN (A) IS ELEVATED IN PATIENTS WITH
RENOVASCULAR HYPERTENSION, BUT NOT IN
PATIENTS WITH PRIMARY ALDOSTERONISM

K. Kostner, Y. Liu, D. Cowley, M. Stowasser. University of Queensland,
Brisbane, Australia

Objective: Lipoprotein (a) is one of the most atherogenic lipoproteins and
an important risk factor for cardiovascular disease and stroke. Lp(a) has been
found to be elevated in hypertensives in several, but not all studies. The reason
for this elevation seems unclear. It is also not clear whether Lp(a) is elevated in
all forms of hypertension. Since the kidney plays an important role in apo(a)
catabolism, we postulated that only patients with renovascular hypertension
have elevated plasma Lp(a) levels.

Methods: Therefore we measured Lp(a) levels in 2 groups of hyper-
tensives: patients with renovascular hypertension (n=45), and patients with
primary aldosteronism (n=90) and compared them to healthy matched controls
(n=50).

Results: Lp(a) plasma levels were significantly elevated in patients with
renovascular hypertension (median, 25th, 75th percentiles: 57, 17, 93 mg/dl)
when compared to patients with primary aldosteronism (20, 9, 50 mg/dl) and
healthy controls (17, 8, 47 mg/dl).

Conclusions: Patients with renovascular hypertension, but not patients
with primary aldosteronism have elevated Lp(a) levels. Kidney function but
not hypertension itself is probably responsible for this elevation of Lp(a).

Th-W51:6 SEX-SPECIFIC EFFECTS OF THE METABOLIC
SYNDROME ON LEFT VENTRICULAR STRUCTURE
AND FUNCTION IN HYPERTENSION

G. Schillaci, M. Pirro, F. Gemelli, G. Pucci, M.R. Mannarino, G. Vaudo,
E. Mannarino. Internal Medicine, Angiology and Atherosclerosis Disease,
University of Perugia, Perugia, Italy

Objective: The metabolic syndrome (MS) is increasingly recognized as an
important cardiovascular risk factor in hypertension, but its influence on left
ventricular (LV) mass and function in the two genders has not been specifically
addressed.

Methods: Among 618 nondiabetic, untreated, uncomplicated hypertensive
subjects, echocardiographically-detected LV mass was significantly greater in
subjects with MS.
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Results: A significant interaction was observed between sex and the MS
(p<0.003 for the multiplicative interaction term). Compared to women with-
out the MS, those with the syndrome had a 24% greater LV mass (49.5±12
vs 40.0±10 g/m2.7, p<0.001), while the difference was only 9% in men
(50.3±12 vs 46.1±10 g/m2.7, p=0.003). A greater prevalence of inappro-
priately high LV mass was found in women (28% vs 5%, p<0.001), but
not in men (26% vs 16%, p=0.08), with the MS. After adjustment for the
effect of age, body mass index, 24-hour systolic blood pressure, and several
confounders, the MS was independently associated with a greater LV mass in
women (regression coefficient 15.7 g, p<0.001), but not in men. Women with
the MS also had a greater LV relative wall thickness (0.42 vs 0.39, p=0.004)
and a depressed afterload-corrected midwall fractional shortening (94.0% vs
101.0%, p<0.001) than women without the syndrome, while no differences
emerged in men.

Conclusions: In untreated hypertension, MS has a different impact on
LV hypertrophy and function in men and women. The effect of MS is more
pronounced in women, and is partly independent from the effect of several
hemodynamic and non-hemodynamic determinants of LV mass.

Th-W51:7 NON-STEROIDAL ANTI-INFLAMMATORY DRUGS
UP-REGULATE NADPH OXIDASE EXPRESSION IN
SPONTANEOUSLY HYPERTENSIVE RATS

H. Li1, M. Hortmann1, A. Daiber2, M. Oelze2, I. Brausch1, C. Mang1,
P.M. Schwarz1, T. Munzel2, U. Forstermann1. 1Department of
Pharmacology, Johannes Gutenberg University, Mainz, Germany; 2Internal
Medicine II, Johannes Gutenberg University, Mainz, Germany

Objective: Non-steroidal anti-inflammatory drugs (NSAIDs) are widely used
for the treatment of pain and inflammation. However, recent studies have
associated selective inhibitors of cyclooxygenase 2 with an increased cardio-
vascular risk and there is concern that this increased risk may be a common
feature of all NSAIDs, especially in risk patients. We hypothesized that the
major superoxide-producing enzymes, the NADPH oxidases, may be involved
in the pathomechanism.

Methods: Spontaneously hypertensive rats were treated for two weeks
with rofecoxib (10 mg/kg/d), celecoxib (30 mg/kg/d) or diclofenac (5
mg/kg/d). The mRNA expression of the NADPH oxidase subunits p22phox
and gp91phox (NOX2), and the gp91phox homologs NOX1 and NOX4 was
analysed using quantitative real-time RT-PCR. Superoxide was measured by
chemiluminescence with lucigenin or Diogenes.

Results: In aorta and heart, the mRNA expression of the NADPH oxidase
subunits was markedly increased by the non-selective NSAID diclofenac.
A moderate upregulation of NADPH oxidase subunits was also seen with
rofecoxib or celecoxib. This expressional upregulation of NADPH oxidase by
the NSAIDs was associated with increased superoxide production in aorta and
heart. Accordingly, plasma lipid peroxides were increased in parallel.

Conclusions: NSAIDs may increase the cardiovascular risk by upregulat-
ing NADPH oxidases and increasing oxidative stress. Coxibs produce less
oxidative stress than the non-selective diclofenac.
Funding: This work was supported by the Collaborative Research Center SFB
553 from the DFG, Bonn, Germany.

Th-W52 AGEING

Th-W52:1 VESSEL-AGING AND MECHANISMS OF
ATHEROTHROMBOSIS

P. Holvoet. Atherosclerosis and Metabolism Unit, Department of Molecular
and Cardiovascular Research, Katholieke Universiteit Leuven, Belgium

Schematically one distinguishes two major types of modifications in the
arterial wall: atheromatous plaque formation (atherosclerosis) and aging-
associated increase of wall thickness and arterial stiffening (arteriosclerosis).

Although epidemiological studies have revealed that high lipid levels, obe-
sity, diabetes, hypertension, smoking, sedentary lifestyle, and genetic factors
are risk factors for CVD, advancing age unequivocally confers the major risk.
One possible explanation for the dominant effect of age on the likelihood
for CVD occurrence is that other defined risk factors co-vary in number or
severity with increasing age and that increasing age contributes to an increased
exposure time to these other age-dependent risk factors. For example, the
prevalence and the severity of the metabolic syndrome increase with age and
it amplifies the age-associated increases in vascular thickness and stiffness. A
possible mechanism is the increase in oxidative stress.

Aging is also associated with alterations in a number of structural and func-
tional properties of arteries, including diameter, wall thickness, wall stiffness,
vasoconstrictor responses, endothelial function, apoptosis, oxidative stress,
and inflammation. Over time, this aging process alters the substrate on which
specific pathophysiological disease mechanisms linked toatherosclerosis, be-
come superimposed. Vascular stiffening, for example, is exacerbated by
common disorders such as hypertension and diabetes.

Aging-associated arterial stiffening results from structural alterationsin
the vascular media, including changes in concentration and metabolism of
glycosaminoglycans, increase in amount and cross-link grade of collagen,
increased thickness of collagen fibrils, reduced elastin content, increased
elastin fractures, and calcification resulting in lower expansibility of the
vessel. Prominent aging-associated arterial stiffening has been demonstrated
in populations with little or no atherosclerosis, indicating that vascular stiff-
ening can occur independently of atherosclerosis. However, more recent data
indicate that increased large vessel stiffening also occurs in the context of
atherosclerosis. The link may be that stiffness is governed not only by the
structural changes within the matrix, as noted above, but also by endothelial
dysfunction resulting in impaired regulation of vascular smooth muscle tone
and of other aspects of vascular wall structure/function.

Endothelial dysfunction occurs early on in the pathophysiology of
atherosclerosis. Thus, there is evidence of a vicious cycle: altered mechanical
properties of the vessel wall influence the development of atherosclerosis and
the latter, via endothelial cell dysfunction and other mechanisms, influences
vascular stiffness. Increased intimal thickening can thus be considered as a
risk factor for atherosclerosis. Additional risk factors, including hypertension,
smoking, dyslipidemia, diabetes, diet, and genetic factors, can then interact
with vascular aging to activate an atherosclerotic plaque, explaining why
plaque progression increases with age.

Finally, aging is associated with impaired repair mechanisms attributable
to exhaustion of bone marrow-derived vascular repair cells.

Th-W52:2 SERUM CHOLESTEROL AND IN-HOSPITAL
MORTALITY IN THE ELDERLY

R. Bernabei. Chair of Gerontology, Catholic University of the Sacred Heart,
Rome, Italy

Objective: Total cholesterol levels correlate with long-term mortality from
all causes among middle-aged persons; however, this association remains
controversial in older persons. We studied whether total cholesterol levels
predict all-cause in-hospital mortality, independent of frailty and comorbidity,
or whether it serves only as a marker of health status, in a series of unselected
hospitalized elderly patients.

Methods: We analyzed data from a large collaborative observational study,
the Italian Group of Pharmacoepidemiology in the Elderly (GIFA), which col-
lected data on about 34,000 hospitalized patients. A total of 6984 patients aged
65 years or older who had been admitted to 81 participating medical centers
during four survey periods (from 1993 to 1998) were enrolled. Patients were
divided into four groups based on total cholesterol levels at hospital admission:
<160 mg/dL (n = 2115), 160 to 199 mg/dL (n = 2210), 200 to 239 mg/dL (n =
1719), and ≥240 mg/dL (n = 940). We ascertained in-hospital mortality; data
about cause of death or death after hospitalization were not gathered. Drugs
were coded according to the Anatomical Therapeutic and Chemical codes.
Discharge diagnoses were coded according to the International Classification
of Diseases, Ninth Edition, Clinical Modification. Comorbidity was quantified
using the Charlson comorbidity index. Crude and adjusted odds ratios and 95%
confidence intervals for mortality by cholesterol levels were calculated using
logistic regression models. Variables considered for adjustment were age, sex,
body mass index, smoking, alcohol consumption, Charlson comorbidity index,
functional impairment, cognitive impairment, and serum albumin levels. We
also performed logistic regression models that stratified the cohort by age
and sex. To assess whether the association between serum cholesterol and
mortality could be explained by inflammation, we performed an additional
logistic regression model that included the erythrocyte sedimentation rate and
fibrinogen level. Because the use of statins or any other lipid-lowering agent
was very low within the study sample (1.7%), it was not included in our
analyses.

Results: Patients (mean age, 78 ± 7) were hospitalized for an average
of 15 ± 10 days. The mean total cholesterol level was 186 ± 49 mg/dL.
A total of 202 patients died during hospitalization. Mortality was inversely
related to cholesterol levels (<160 mg/dL: 5.2% [110/2115]; 160–199 mg/dL:
2.2% [49/2210]; 200–239 mg/dL: 1.6% [27/1719]; and ≥240 mg/dL: 1.7%
[16/940]; P for linear trend <0.001). After adjustment for potential con-
founders (demographic characteristics, smoking, alcohol use, indicators of
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nutritional status, markers of frailty, and comorbid conditions), low choles-
terol levels continued to be associated with in-hospital mortality. Compared
with patients who had cholesterol levels <160 mg/dL, the odds ratios for
in-hospital mortality were 0.49 (95% confidence interval [CI]: 0.34 to 0.70)
for participants with cholesterol levels of 160 to 199 mg/dL, 0.41 (95% CI:
0.26 to 0.65) for those with cholesterol levels of 200 to 239 mg/dL, and 0.56
(95% CI: 0.32 to 0.98) for those with cholesterol levels ≥ 240 mg/dL. These
estimates were similar after further adjustment for inflammatory markers and
after excluding patients with liver disease.

Conclusions: among acutely ill hospitalized patients, low serum cholesterol
level is associated with increased all-cause mortality during hospitalization,
regardless of malnutrition, frailty, inflammation, and comorbidity.
References
[1] Onder G et al. Serum cholesterol levels and in-hospital mortality in the

elderly. Am J Med. 2003;115:265-71.
[2] Schatz IJ et al. Cholesterol and all-cause mortality in elderly people from

the Honolulu Heart Program: a cohort study. Lancet. 2001;358:351–355.
[3] Ettinger WH Jr, Harris T, Verdery RB, et al. Evidence of inflammation

as a cause of hypocholesterolemia in older people. J Am Geriatr Soc.
1995;43:264–266.

Funding: The GIFA study was supported in part by a grant from the Italian
National Research Council (n. 94000402).

Th-W52:3 IMPACT OF AGE AND GLUCOSE INTOLERANCE ON
CARDIOVASCULAR RISK

J. Tuomilehto. University of Helsinki, Helsinki, Finland

Cardiovascular diseases (CVD) increase exponentially with age, thus age is
clearly the most important risk factor for CVD. For instance, after 60 years of
age the number of stroke patients doubles every decade. Also, the incidence
of acute coronary syndromes increases with age so that the majority of such
events occur after 65 years of age. However, ageing itself may not be the
cause of CVD, but the atherosclerotic process that has lasted for decades and
initiated by multiple risk factors. One of the major risk factors is diabetes
and glucose intolerance that also increase with age. Diabetes is defined by
chronic hyperglycaemia, and it can be determined by either fasting or post-
prandial (post-challenge) state. Fasting glucose level in the population remains
remarkably stable throughout the lifespan, whereas post-challenge glucose
(PCG) steadily increases with age and is primary driving force for the increase
in the prevalence of diabetes and glucose intolerance with increasing age.
During a long period of time hyperglycaemia does not cause any significant
symptoms, and therefore type 2 diabetes often remains undetected for 10-15
years. Therefore, in the population for any diagnosed case of diabetes there is
another one unrecognized since no systematic screening for diabetes has been
applied. At the age of 75 years about 30% of the people have diabetes and at
least a similar proportion have impaired glucose tolerance (IGT).

The current data clearly indicate that asymptomatic hyperglycaemia is
associated with an increased risk of CVD already at the glucose levels below
the threshold for diabetes. A large number of epidemiological studies show
that high PCG is an independent risk factor for CVD. The risk of CVD with
increasing PCG increases in a linear fashion, whereas for fasting glucose a
threshold in risk can be seen at about 7 mmol/l. Indeed, PCG is a more
powerful risk factor than fasting glucose or HbA1c, and a large proportion
of the risk of CVD associated with high fasting glucose and high HbA1c
is actually due to the simultaneous elevation of PCG. Thus, when adjusting
for PCG in multivariate models, fasting glucose and HbA1c are no longer
significant predictors of CVD. Pathophysiological hypotheses that support for
these observations include: the contribution of postprandial glucose to HbA1c;
postprandial glucose as a surrogate marker for other CVD risk factors, serum
lipids and triglycerides in particular; and direct toxicity of elevated glucose
levels attributed to “spikes” in glucose concentration following caloric inges-
tion. IGT is an independent risk factor for CVD. Lifestyle and pharmacologic
interventions have unequivocally demonstrated that worsening of glucose
intolerance with age can be drastically reduced. Early interventional data also
suggest that therapy targeted at postprandial glucose can have a favourable
impact on CVD events and reduces atherosclerotic lesions in arterial wall.
While more interventional studies clearly are clearly needed, the growing
weight of evidence supports a therapeutic approach more directed at excessive
prandial glycemic excursions that are characteristic of both type 1 and type 2
diabetes.

Th-W52:4 FACTORS ASSOCIATED WITH ELEVATED C
REACTIVE PROTEIN LEVELS IN OLDER
INDIVIDUALS WITH AND WITHOUT METABOLIC
SYNDROME

G. Zuliani1, M. Galvani1 , S. Bandinelli2 , A.M. Corsi3, F. Lauretani4 ,
R. Fellin1, L. Ferrucci5 . 1Department of Clinical and Experimental
Medicine, University di Ferrara, Ferrara, Italy; 2Asf Geriatric Rehabilitation,
Firenze, Italy; 3Tuscany Regional Health Agency, Firenze, Italy; 4Ars
Tuscany, Firenze, Italy; 5National Institute on Aging, NIH, Baltimore, USA

Objective: Both metabolic syndrome (MS) and aging have been associated
with a low grade systemic inflammation. We have investigated the factors
associated with increased high sensitive C reactive protein (CRP) plasma
levels (> 3 mg/L) in a large sample of community dwelling older individuals
with or without MS by the NCEPT ATP III criteria.

Methods: The study included 1.156 older participants (65-102 years),
randomly selected from the Chianti region population (Italy). The present
study included 1.044 older individuals in which inflammatory markers and
metabolic parameters had been measured. The sample was divided in 4 groups
based on the absence (MS-) or presence (MS+) of MS and normal (CRP-) or
elevated (CRP+) levels of CRP.

Results: 323 individuals (31%) were affected by MS. High CRP was
present in 55% of MS+, and 36% of MS- subjects. Compared with MS+/CRP-
, MS+/CRP+ subjects were characterized by higher, white blood cells (WBC)
count, waist, and body mass index (BMI). Compared to MS-/CRP-, MS-
/CRP+ subjects were characterized by higher uric acid, WBC count, waist,
BMI values, and lower HDL-C levels. At multivariate linear regression,
plasma glucose, WBC, and waist were correlated with CRP in MS+ indi-
viduals (adjusted r square: 0.17), while age, gender, WBC, uric acid, waist,
HDL-C, and previous stroke were correlated with CRP levels in MS- subjects
(adjusted r square:0.18).

Conclusions: A variety of components of the MS are associated with
elevated CRP levels in older individuals; in particular waist circumference, a
marker of abdominal adiposity, is associated with high CRP in both subjects
with and without MS.

Th-W52:5 AGE-DEPENDENT IMPAIRMENT OF ENDOTHELIAL
PROGENITOR CELLS IS CORRECTED BY GROWTH
HORMONE MEDIATED INCREASE OF
INSULIN-LIKE GROWTH FACTOR-1

T. Thum1,2, S. Hoeber1, S. Froese1, I. Klinik1, D.O. Stichtenoth3 ,
D. Tsikas3, S.D. Anker2, P.A. Poole-Wilson2 , G. Ertl1, J. Bauersachs1 .
1Julius-Maximilians-Universität, Medizinische Klinik I, Würzburg, Germany;
2National Heart and Lung Institute, Imperial College London, London,
United Kingdom; 3Medizinische Hochschule Hannover, Institut Für Klinische
Pharmakologie, Hannover, Germany

Ageing is associated with impairment of endothelial progenitor cells (EPC)
and increasing risk for atherosclerosis. Insulin-like growth factor-1 (IGF-1)
stimulates angiogenesis and has vascular protective properties, but little is
known about its effect on age-related EPC dysfunction. We compared EPC
number and function in healthy male volunteers (57.4 ± 1.4 years) before
and after a ten day treatment with recombinant growth hormone (0.4 mg/day
s.c.) with that of younger male subjects (27.5 ± 0.9 years). Older subjects
had lower IGF-1 levels which were increased by growth hormone treat-
ment (126.0±7.2ng/ml vs 241.1±13.8ng/ml; p<0.0001). In older subjects,
circulating CD133+/VEGFR-2+ EPC were significantly lower, EPC function
was attenuated and EPC telomerase activity was reduced compared with
the younger group. Growth hormone treatment in elderly subjects increased
circulating EPC, which displayed improved colony forming and migratory ca-
pacity, showed enhanced incorporation into tube-like structures, and increased
telomerase activity comparable to that of the younger group. IGF-1 stimulated
EPC differentiation, migratory capacity and the ability to incorporate into
forming vascular networks in vitro via the IGF-1 receptor. IGF-1 increased
telomerase activity, expression, phosphorylation and activity of endothelial
nitric oxide synthase in EPC in a phosphoinositide-3-kinase/Akt dependent
manner. Growth hormone-mediated IGF-1 reverses EPC dysfunction in the
elderly and may be a novel therapeutic strategy against vascular disorders with
impairment of EPC.
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Th-W52:6 AGE-RELATED ENDOTHELIAL DYSFUNCTION:
A NOVEL MECHANISM

A. Smith1, F. Visioli2, B. Frei1, T. Hagen1. 1Linus Pauling Institute, Oregon
State University, Corvallis, USA; 2Department of Pharmacological Sciences,
University of Milan, Milan, Italy

Aging is the single most important risk factor for cardiovascular diseases
(CVD). The underlying etiologies that elevate CVD risk are unknown, but
increased vessel rigidity is a major hallmark of cardiovascular aging. We
hypothesized that post-translational signaling pathways become disrupted
with age and adversely affects eNOS activity and endothelial-derived nitric
oxide (NO) production. Using arteries and isolated endothelia from aged
versus young rats, we show a loss of vasomotor function with age that is
attributable to a decline in endothelial nitric oxide synthase (eNOS) activity
and NO bioavailability. An altered eNOS phosphorylation pattern consistent
with its inactivation was observed: phosphorylation at the inhibitory threonine
494 site increased while phosphorylation at the activating serine 1176 site
declined by 50%. Loss of phosphorylation on serine 1176 was related to
higher ceramide-activated protein phosphatase 2A activity, which was driven
by a 125% increase in ceramide in aged endothelia. Elevated ceramide levels
were attributable to chronic activation of neutral sphingomyelinases without
a concomitant increase in ceramidase activity. This imbalance may stem from
an observed 33% decline in endothelial glutathione (GSH) levels, a loss
known to differentially induce neutral sphingomyelinases. Pretreating aged
vessel rings with the neutral sphingomyelinase inhibitor, GW4869, signifi-
cantly reversed the age-dependent loss of vasomotor function. These results
suggest a novel mechanism that at least partly explains the persistent loss of
eNOS.

Th-W52:7 INFLUENCE OF AGE ON BILE ACID SYNTHESIS:
ROLE OF HEPATIC EXPRESSION OF NUCLEAR
RECEPTORS

C. Gabbi1, M. Bertolotti1 , C. Anzivino1, D. Macchioni1 , M. Crestani2 ,
N. Mitro2, M. Del Puppo3, L. Carulli1 , P. Loria1, N. Carulli1 . 1University of
Modena and Reggio Emilia, Modena, Italy; 2University of Milan, Milano,
Italy; 3University of Milano Bicocca, Monza, Italy

Bile acid synthesis plays a key role in cholesterol homeostasis. Recent data
have highlighted the role of nuclear receptors in the transcriptional regulation
of the limiting enzyme, cholesterol 7alpha-hydroxylase (CYP7A1), in cellular
and animal models. AIM of the present study was to analyze the effects of age
on the expression of CYP7A1 and related nuclear receptors in human livers.

Methods: Liver biopsies were obtained in 22 untreated patients with
abdominal diseases requiring surgery. mRNA levels of CYP7A1 and related
nuclear receptors and coactivators were assayed by quantitative real-time
RT-PCR. Serum levels of 7alpha-hydroxycholest-3-one (3-ONE), a marker of
bile acid synthesis, were assayed by GC-MS.

Results: Aging was inversely correlated with serum 3-ONE and with
CYP7A1 mRNA levels (r = -0.53 and r = -0.48, respectively, p < 0.05).
Among the different nuclear factors, CYP7A1 mRNA best correlated with
HNF-4 (r = 0.51, p < 0.05); HNF-4 levels were inversely correlated with age
(r = -0.72, p < 0.05). Age was inversely correlated with serum IGF-1 levels
which, in turn, were directly correlated with HNF-4 expression.

Conclusions: Aging associates with reduced bile acid synthesis, in agree-
ment with previous evidence from this laboratory; this might be related with
reduced expression of hepatic nuclear receptors, in particular HNF-4, in turn
leading to reduced expression of CYP7A1. Age-related modifications of the
GH/IGF axis might play a role. The changes observed may help to understand
age-related modifications of cholesterol metabolism.
Funding: The present work was supported by COFIN-PRIN grant 2004
067491.

Th-W53 UNSATURATED FATTY ACIDS

Th-W53:1 INTERPLAY BETWEEN n-6 AND n-3 FATTY ACIDS
AND CARDIOVASCULAR RISK

C. Galli, P. Risè, F. Marangoni, F. Visioli. Department of Pharmacological
Sciences, University of Milan, Italy

Background: Diets in Western populations provide 35-40 en% as fat (>90
g/day as fatty acids, FA). In contrast, the estimated load of circulating
(esterified) FA in plasma amounts to 12-18g.

Under these conditions: A. Saturation of FA transport, and competitions
and displacements among individual FA and FA classes for esterification into
plasma lipids are predictable. B. The massive intakes of FA, especially those
with 18 C or less, including the major monounsaturated FA (MUFA) oleic acid
(OA), will minimize the involvement of metabolic pathways responsible of the
endogenous formation of these compounds. In contrast the long chain (≥20
C) PUFA (LCP) critical modulators of metabolic and functional processes, are
provided in minimal amounts by the diet. They therefore derive mainly from
their 18 C metabolic precursors, the Essential Fally Acids Linoleic (LA, 18:2
n-6) and alpha Linolenic acids (ALA, 18:3 n-3) provided by the diet. The
above conditions dictate the interactions among major, especially unsaturated,
FA in plasma and cell lipids, that would finally affect their impact on CV
parameters and ultimately on health.

Experimental: 1. Analyses of levels of individual FA and FA classes in
plasma total lipids (TL) and lipid classes in 75 subjects (66 M, 9 F, 48-76
y) revealed strong and somewhat unpredicted correlations. The most relevant
are: in TL, strongly negative between MUFA (oleic acid, OA, 18:1 n-9)
and n-6 PUFA (LA, linoleic, 18:2, and arachidonic acid, AA, 20:4), while
no correlation is present between n-9 MUFA and n-3 PUFA, nor between
n-6 and n-3 PUFA. In lipid classes, correlations among FA in PL and CE
are similar to those in total lipids (mainly negative), whereas in TG mainly
positive correlations are present. Precise and measurable processes control
therefore the final incorporation and transport of FA in complex lipids. It
appears that MUFA, i.e. OA, displace n-6 PUFA but not n-3 PUFA, and n-6
and n-3 do not compete for incorporation in plasma lipids. 2. Among the
FA metabolizing enzymes (desaturases) only those involved in the synthesis
of LCP such as the ?5 desaturases, but not those (?9 desaturase) involved in
the synthesis of e.g. OA from stearic acid, are affected in vivo and mainly in
vitro by pharmacological treatments (HMGCoA inhibitors). This suggests that
interactions, for esterification into complex lipids, among selected FA and FA
classes would take place mainly among those that are massively provided by
the diet, e.g. the 18 C OA and LA, while interactions among LCP of the n-6
and n-3 series would be minimal.

Conclusions and recommendations: n-3 FA when compared to n-6 have
been extensively shown to be protective vs CHD through various mechanisms
(lipid metabolism, structural roles in selected biomembranes, modulation of
cellular activities through receptor functions, ion channels and lipid media-
tors), and optimal n-6/n-3 FA ratios (4:1 to 6:1) in the diet are recommended.
However evidence is accumulating indicating that the favourable effects of
n-3 FA are dependent mainly upon their intakes but are somewhat independent
from those of n-6 FA, mainly LA. These observations are in line with our
data on FA interactions and the message to nutritionists is that intakes of
n-3 FA should be increased together with those of MUFA. These will reduce
circulating n-6 PUFA, but not n-3 PUFA. Levels of n-3 PUFA, on the other
side, are not affected by intakes of n-6.

Research in progress: Finally, the assessment of the relationships between
FA profiles in drop of blood on one side and nutritional and physiopatholog-
ical states on the other can performed on a large scale through an innovative
method developed in our lab. Applications to diversified population groups
(from neonates to aged populations) are in progress.

Th-W53:2 CARDIOPROTECTIVE EFFECTS OF OMEGA-3
FATTY ACIDS

W.S. Harris. Department of Medicine, University of Missouri-Kansas City,
and Mid America Heart Institute of Saint Luke’s Hospital, Kansas City, MO,
USA

The omega-3 fatty acids (FA) are essential FA in which the last double bond
is 3 carbons from the terminal (omega, or nth methyl group. Fish and fish oils
are rich in the long-chain omega-3’s (eicosapentaenoic and docosahexaenoic
acids, EPA and DHA), and flaxseed oil is rich in the short-chain omega-3,
α-linolenic acid (ALA). ALA is also present in canola and soybean oil, and
in walnuts. The biological conversion rate of ALA to EPA is very low, and
therefore, ALA is not a substitute for EPA and DHA.

The evidence for a cardioprotective effect for omega-3 FA (i.e., EPA and
DHA) comes from epidemiological, case-control, and prospective randomized
trials that have shown that these FA reduce risk for death from coronary heart
disease (CHD), especially sudden cardiac death. The mechanisms by which
omega-3 FA reduce risk for CHD appear to be via a combination of myocar-
dial membrane stabilization (which results in a reduced susceptibility to fatal
arrhythmias) and possibly anti-thrombotic and anti-inflammatory properties.
In large doses (i.e., 3-4 g/d), they can lower serum triglyceride levels and
inhibit platelet function.

The American Heart Association (AHA) [1] currently recommends about
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1 g/d of EPA+DHA for patients with known CHD, and at least two (preferably
oily) fish meals per week for individuals without it. This translates into
about 500 mg of EPA+DHA per day. For triglyceride lowering, 2-4 g of
EPA+DHA is needed. There is no compelling reason to choose triglyceride-
based omega-3 products over ethyl ester formulations since both appear to
exert cardioprotective effects.

There are no known health risks to taking up to at least 3 g of EPA+DHA
per day, and much higher intakes have likewise proved to be benign. There is
a theoretical increase in risk for bleeding since omega-3 FA, especially EPA,
compete with arachidonic acid in platelet and endothelial cell membranes for
conversion to thromoboxane and prostaglandin, and the products derived from
arachidonic acid are more pro-aggregatory and vasoconstrictive than those
derived from EPA.

We have recently proposed that blood levels of omega-3 FA (e.g., the
Omega-3 Index which is a measure of the amount of EPA+DHA in ery-
throcyte membranes) be considered a possible new risk factor for CHD,
particularly sudden cardiac death. Preliminary data suggests that an Omega-3
Index level of >8% may be a cardioprotective level.
References
[1] Kris-Etherton PM, Harris WS, Appel LJ. Fish consumption, fish oil,

omega-3 fatty acids, and cardiovascular disease. Circulation. 2002;
106:2747-2757.

Th-W53:3 HOW TO IMPROVE ATHEROSCLEROSIS
PREVENTION BY ARGAN OIL?

A. Adlouni1, A. Drissi1, M. Cherki1, M. El Messal2, J.M. Lecerf3,
A. Khalil4 , A.F. Derouiche1 . 1Laboratoire de recherche sur les
Lipoprotéines, Faculté des Sciences Ben Msik Sidi Othmane, University of
Casablanca, Morroco; 2Laboratoire de Biochimie, Faculté des Sciences Ain
Chok, University of Casablanca. 3Service de nutrition, Institut Pasteur de
Lille, France; 4Laboratoire de stress oxydatif, athérosclérose et système
immunitaire, Centre de recherche sur le vieillissement, IUGS, Université de
Sherbrooke, Sherbrooke, Québec, Canada

Objective: It is well known that the incidence of cardiovascular diseases is
positively correlated with saturated fatty acids intake and negatively correlated
with unsaturated fatty acids intake, which are abundant but unequally dis-
tributed in vegetable oils such as olive, sunflower and lin-seed oils. Also, it is
demonstrated that products rich in components such as tocopherols and pheno-
lic compounds reduce the susceptibility of lipoproteins to lipid peroxidation,
which play a crucial role in the development of the atherosclerosis process.
Argan oil, obtained from the pit of Argania spinosa, an endemic tree of
south-western Morocco, is a vegetable oil rich not only in oleic acid, but also
in linoleic acid with a ratio of 1.25. Interestingly, the unsaponifiable fraction
of this oil is mainly rich in antioxidant compounds such as sterols, saponins,
phenolic compounds and tocopherols, principally γ-tocopherol isoform. Con-
sidering its chemical composition, we investigated the effect of consumption
of argan oil as a nutritional approach in atherosclerosis prevention by realising
in vitro experiments and interventional studies with argan oil in healthy
men.

Methods: In interventional and randomised and controlled study with
argan oil in volunteer men, hypolipemiant and antioxidant activities of argan
oil were assessed by determining lipid and lipoprotein profile using enzymatic
methods. Antioxidant status and the susceptibility of oxidation of isolated
plasma LDL were measured by enzymatic, HPLC and spectrophotometric
methods.

Results: Analysis of serum lipids showed a significant increase in HDL-
cholesterol (8.4%) and apolipoprotein AI (17.3%), while TG decreased
significantly by 17.5% in argan oil group [1]. Also, the consumption of 25
ml/day of argan oil during 3 weeks in healthy men increase significantly the
paraoxonase 1 activities (29.03-45.17%) and vitamin E (16.37%) and decrease
significantly lipid peroxides and conjugated diene formation (17.95% and
8.3%, respectively) compared to baseline values [2]. Susceptibility of LDL to
lipid peroxidation shows a significant increase in LP and a significant decrease
in maximum diene production (MDP) (8% and 12.96%, respectively) [3].

Conclusions: Argan oil may reduce cardiovascular risk by improving
plasma lipid profile and antioxidant status. The increasing plasma paraox-
onase activities by argan oil is potentially antiatherogenic. Thus, argan oil
might be used as preventive nutritional intervention to prevent atherosclerosis
progression.
References
[1] Derouiche A, et al. Nutritional intervention study with argan oil in man:

effects on lipids and apolipoproteins. Ann Nutr Metab 2005;49:196-201.
[2] Cherki M, et al. Consumption of argan oil may have an antiatherogenic

effect by improving paraoxonase activities and antioxidant status: Inter-
ventional study in healthy men. Nutr Metab Cardio Dis 2005;15:352-60.

[3] Drissi A, et al. Evidence of hypolipemiant and antioxidant properties of
argan oil derived from the argan tree (Argania spinosa). Clin Nutr 2004;
23:1159-66.

Funding: This work is supported in part by Moroccan Research programme
(PROTARS) and by Institut Aicha Santé-Nutrition (Meknes, Morocco)

Th-W53:4 DIETARY PREVENTION OF ATHEROSCLEROSIS IN
LDL KNOCKOUT MICE: COMBINED EFFECTS OF
COMPONENTS OF SESAME OIL THAT GO BEYOND
PLASMA LIPID LOWERING

S. Bhaskaran, N. Santanam, S. Parthasarathy. Lousiana State University
Health Sciences Center, New Orleans, USA

Objective: Fatty acid composition, antioxidants, and other components of
the diet, have major effects on the atherosclerotic process. Sesame oil has
both mono and poly unsaturated fatty acid constituents in equal proportions.
In addition, it also has high levels of numerous antioxidants and potential
inducers of PPARs. We studied the effect of a high-fat (HF) diet supplemented
with sesame oil on atherosclerosis formation in LDL r -/- mice.

Methods: Male LDLr -/- mice were fed HF diet or HF diet reformulated
with the same level of sesame oil. Plasma lipids and atherosclerotic lesions
were quantified after three months of feeding.

Results: Sesame oil containing diet significantly reduced the atheroscle-
rotic lesion formation in LDL r-/- mice (p<. 0.0003). There was also a sig-
nificant reduction in plasma cholesterol (p<0.0001), triglyceride (p<0.0046)
and LDL cholesterol (p<0.0001) levels in the sesame oil fed animals. A
significant increase in HDL cholesterol was observed in the sesame diet
fed animals, (p<0.0072). Gene microarray studies suggested that proteins
involved in reverse cholesterol transport (SR-B1, ABCA1) as well as nuclear
receptors, LXR and PPARa were elevated in the livers of sesame oil fed
animals. At the same time, the expressions of several inflammatory cytokines
were suppressed.

Conclusions: These findings suggest that sesame oil could inhibit
atherosclerosis lesion formation effectively, perhaps due to the synergistic
actions of multiple anti-atherogenic components.
Funding: This study was funded by institutional funds.

Th-W53:5 THE FATTY ACID COMPOSITION OF
CHYLOMICRON REMNANT-LIKE PARTICLES
INFLUENCES THEIR EFFECTS ON MACROPHAGE
FOAM CELL FORMATION

C. De Pascale, M. Avella, C.D.P. Wheeler-Jones, K.M. Botham. The Royal
Veterinary College, London, United Kingdom

Objective: It was recognised many years ago that the type of fat in the
diet influences the risk of atherosclerosis development Chylomicron remnants
(CMR) transport fat and cholesterol from the diet in the blood, and there is
now strong evidence that they are pro-atherogenic. The aim of this study is
to test the hypothesis that different types of fat (saturated and unsaturated)
carried in CMR have differential effects on the accumulation of lipids in
macrophages in foam cell formation.

Methods: Macrophages derived from the human monocyte cell line,
THP-1 and chylomicron remnant-like particles (CRLPs), containing human
apolipoprotein (apo) E and triacylglycerols from palm, olive, corn and fish
oils (rich in saturated (SFA), monounsaturated (MUFA) and n-6 and n-3
polyunsaturated fatty acids (PUFA), respectively) used as the experimental
model.

Results: Treatment of THP-1 macrophages with the different types of
CRLPs (5, 24 and 48 h) increased triacylglycerol levels in the cells, and
the increase was significantly greater with SFA- as compared to n-6 PUFA-
enriched CRLPs after 24 and 48 h. Further experiments with CRLPs labelled
with [3H]triolein showed that SFA- and MUFA-enriched CRLPs were taken
up more rapidly than those enriched in n-6 PUFA.

Conclusions: These findings provide evidence that different types of fatty
acid carried in CMR have differential effects on lipid accumulation in mac-
rophage foam cell formation, and this may be important in modulating the
influence of different dietary fats on atherosclerosis development.
Funding: British Heart Foundation
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Th-W53:6 THE EFFECT OF N-3 FATTY ACIDS ON HEART RATE
VARIABILITY IN PATIENTS TREATED WITH
CHRONIC HEMODIALYSIS

M. Svensson1, E.B. Schmidt2, K.A. Jørgensen1, J.H. Christensen1 . 1Aarhus
University Hospital, Aalborg, Denmark; 2Aarhus University Hospital,
Aarhus, Denmark

Objectives: Patients with chronic renal failure (CRF) have an increased
mortality, mainly due to cardiovascular disease (CVD). Depressed heart rate
variability (HRV) is a predictor of mortality in patients with CVD. Previous
studies have shown that supplementation with n-3 polyunsaturated fatty acids
(PUFA) may increase HRV and protect against sudden cardiac death. The aim
of the present study was to address the effect of n-3 PUFA on HRV in patients
treated with chronic hemodialysis (HD).

Methods: Patients with documented CVD, treated with chronic HD for at
least 6 months were randomised to treatment with n-3 PUFA or control treat-
ment (olive oil). At baseline and after three months, patients were evaluated
with 24-hour HRV measurement and blood-samples, to assess the content of
n-3 PUFA in plasma phospholipids.

Results: Thirty patients were included. The two groups were comparable
regarding baseline characteristics and HRV. After supplementation with n-3
PUFA for three months there was a significant decrease in heart rate (HR)
from 73.4 bpm to 70.5 bpm and a corresponding increase in the RR interval.
When the two groups were compared, this did not remain significant. n-3
PUFA did not significantly affect other HRV parameters.

Conclusion: Supplementation with n-3 PUFA for three months did not
significantly increase HRV. However, in the n-3 PUFA group there was a
reduction in HR of 2.9 bpm, results that may be of clinical interest.
Funding: The Danish Heart Foundation, The Danish Kidney Foundation, The
Research Foundation of the County of Nothern Jutland and Pronova Biocare.

Th-W53:7 EFFECT OF OMEGA-3 PUFA ON CAROTID IMT AND
HAEMOSTASIS IN HYPERTRIGLYCERIDEMIC
PATIENTS: A LONGITUDINAL PILOT STUDY IN
PRIMARY PREVENTION

M. Amato1, D. Baldassarre1,2, S. Eligini2, S.S. Barbieri2 , L. Mussoni2,
B. Frigerio2, M. Kozàkovà3, E. Tremoli1,2 , C.R. Sirtori2 , S. Colli2 .
1Cardiologico Monzino Center, IRCCS, Milan, Italy; 2Dept. of
Pharmacological Sciences, University of Milan, Milan, Italy; 3Dept. of
Internal Medicine, University of Pisa, Pisa, Italy

Objective: To measure carotid intima-media thickness (C-IMT), IMT texture,
lipids, platelet function and haemostatic variables during omega-3 polyunsat-
urated fatty acids (PUFA) treatment.

Methods: 64 hypertriglyceridemic patients were administered omega-3
PUFA or placebo for 2 years. C-IMT and IMT texture were assessed by
B-mode ultrasound. Lipids, platelet function and haemostatic variables were
determined by validated methods.

Results: Compliance to the treatment was documented by plasma fatty
acid composition. During treatment a fall of triglyceride levels, concomitant to
a rise of HDL-C and LDL-C level, was observed in the group on active treat-
ment. Platelet function, but not FVIIc and fibrinogen levels, was significantly
reduced by omega-3 PUFA. Over 2 years, C-IMT increased significantly
with respect to baseline in placebo but not in the treated group. In addition,
C-IMT texture was significantly affected by omega-3 PUFA. Treatment effect,
however, did not reach the statistical significance neither in terms of IMT
changes nor in terms of IMT texture.

Conclusion: Our results are suggestive of a beneficial effect of omega-3
PUFA on IMT progression and IMT texture that deserve to be more deeply
investigated in a larger sample of patients. Nevertheless the pilot nature of this
study, the beneficial effect of omega-3 PUFA on platelet function, triglycerides
and HDL-C is clearly highlighted.
Funding: Research here described was supported in part by Institut De
Recherche Pierre Fabre, Departement Recherche Clinique.

Th-W54 LIPOPROTEIN PARTICLE

Th-W54:1 RECENT ADVANCES IN THE STUDY OF THE SMALL
DENSE LOW-DENSITY LIPOPROTEIN PARTICLE
PHENOTYPE

B. Lamarche, J.F. Mauger. Institute on Nutraceuticals and Functional Foods,
Laval University, Québec, Canada

Objective: Small dense LDL particles are being increasingly recognized as an
important risk factor for coronary heart disease (CHD). The objective of this
presentation is to provide an overview of the latest research developments in
that area.

Methods: Results were retrieved through literature search in PUBMED,
with emphasis on data from our own group.

Results: Compelling evidence from epidemiological, clinical and in vitro
studies associate small dense LDL to an increased risk of CHD [1]. Yet, the
independence of the association between the small dense LDL phenotype
and CHD risk from other known risk factors remains speculative as this
thesis has not been supported by most epidemiological studies. However,
the fact that the LDL size phenotype has been characterized using a wide
array of methods certainly represents a major limitation in our ability to
reach definite conclusions on whether or not small dense LDL should be
considered an independent risk factor. While most epidemiological studies
have characterized LDL size by polyacrylamide gradient gel electrophoresis
(PAGGE) using a variable referred to as the LDL peak particle diameter, more
recent studies have indicated that other characteristics of LDL, particularly
the proportion and absolute levels of small LDL particles, are more strongly
related to the risk of CHD than the LDL peak particle diameter [2]. It is
suggested that several components of the LDL size phenotype should be
measured concurrently in order to fully appreciate the impact of the small
dense LDL phenotype on CHD risk. LDL particles have also been character-
ized using other methods such as Nuclear Magnetic Resonance (NMR) [3]
and more recently by heparin–magnesium precipitation [4]. However, these
methods show various degrees of concordance with measures derived from
PAGGE. Finally, although it has long been suggested that small dense LDL
have a prolonged plasma residence time compared to larger LDL, thereby
contributing to their increased atherogenecity, this hypothesis had never been
formally tested in vivo in humans using tracer studies with stable isotopes.
We have recently developed a new protocol to investigate the in vivo kinetics
of LDL with various sizes, using a single intravenous bolus of [D3]L-leucine.
We show using this method that LDL in the smaller LDL density range (d
1.044-1.063 g/ml) are cleared at a much slower rate than LDL with a lower
density (d 1.019-1.034 g/ml). These novel analyses will be discussed in detail.

Conclusions: While the inverse association between the small dense LDL
and CHD risk is virtually indisputable, several issues remain to be further
investigated. The most representative measure of the LDL size phenotype in
terms of CHD risk has to be determined. The in vivo physiology of small
dense LDL also needs to be better characterized, particularly in association
with patho-physiological states such as obesity and the metabolic syndrome.
References
[1] Lamarche B et al. Diabetes Metab 1999; 25;199.
[2] St Pierre AC et al. Arterioscler Thromb Vasc Biol 2005; 25;553.
[3] Freedman DS et al. Arterioscler Thromb Vasc Biol 1998; 18;1046.
[4] Koba S et al. Am Heart J 2002; 144;1026.
Funding: Supported in part by the Canada Research Chair in Nutrition and
Cardiovascular Health, Canada Research Chair program, and by the Canadian
Institute for Health Research.

Th-W54:2 WHY METUSELAH LIVED TO BE 969: LONGEVITY
GENES AND A NOVEL LIPOPROTEIN CONNECTION

N. Barzilai, G. Atzmon. Department of Medicine and Molecular Genetics,
Albert Einstein College of Medicine, Bronx, NY, USA

Objective: The discovery that a single gene can confer longevity in lower
species have led us to examine whether centenarians are over-represented with
phenotype and genotype for exceptional longevity.

Methods: We recruited a genetically homogenous population of unrelated
Ashkenazi Jews between the ages of 60 and 108 years (n=366). Individuals
who lived independently at age ≥ 95 years were defined as centenarians, or
having exceptional longevity (n=169). To validate the genetic and physio-
logical findings we also recruited 222 offspring of subjects with exceptional
longevity. We assessed their serum lipoproteins levels and lipoprotein particle
size (by NMR), and determined the presence of the metabolic syndrome (by
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NCEPIII guidelines), and insulin resistance (by HOMA). We used a multi-
locus polymerase chain reaction (PCR)-based assay and sequonome method
to genotype 72 SNPs in promoters, exons or introns of 36 genes associated
with lipoprotein phenotype. The associations between gene variants, their
phenotype, and longevity were examined.

Results: High-density lipoprotein (HDL) and low-density lipoprotein
(LDL) particle sizes were significantly greater in probands (p<0.001), inde-
pendent of plasma levels of HDL and LDL cholesterol and apolipoprotein-A1
and B (APO-A1, B). This phenotype was also typical of their offspring but not
of the age-matched controls. HDL and LDL particle sizes were significantly
larger in offspring and controls without hypertension, cardiovascular disease
(CVD), and the metabolic syndrome (p<0.008) (1). Furthermore, lipopro-
tein particle sizes, but not plasma LDL levels, were significantly greater in
offspring and controls without the metabolic syndrome (p<0.0001). A signif-
icant overrepresentation of 2-3 fold in the frequency of homozygosity in the
favorable genotype for cholesteryl ester transfer protein (CETP) gene codon
405 isoleucine to valine variant (CETP VV), apolipoprotein C-3 (APOC-3) A
(–641) C promoter variant (APOC-3 CC), and genotype of deletion at the 3’
UTR +2019 in the adiponectin (ADIPOQ) gene were observed. In addition
to the favorable lipid profile, subjects with these genotypes have very large
lipoprotein particle sizes, specifically larger particle sizes of high-density
lipoprotein cholesterol (HDL) and low-density lipoprotein cholesterol (LDL),
and increased HDL levels (2).

Conclusions: Exceptional longevity is associated with enrichment in the
several genotypes, and significant measurable phenotype. These genotypes
and their associated phenotype may play a role in conferring survival to
exceptionally old age by increasing lipoprotein particle size, insulin sensitivity
and providing protection from the metabolic syndrome and cardiovascular
disease.
References
[1] Barzilai N, Atzmon G, Schechter C., Schaefer E., Cupples AL, Lipton R,

Cheng S, Shuldiner AR. “Unique lipoprotein phenoytype and genotype
associated with exceptional longevity.” JAMA 2003: 290:2030-40

[2] Atzmon G, Rincon M, Rabizadeh P, Barzilai N. “Biological evidence
for inheritance of exceptional longevity.” Mech. Ageing Dev. 2005 Feb:
126(2):341-5

Funding: This work has been supported by grants from the Paul Beeson
Physician Faculty Scholar in Aging Award, the Ellison Medical Foundation
Senior Scholar Award, RO1 (AG-18728-01A1), the General Clinical Research
Center (M01-RR12248), the Diabetes Research and Training Center (DK
20541) at the Albert Einstein College of Medicine,

Th-W54:3 LDL DENSITY PREDICTS INTIMA-MEDIA
THICKNESS IN A FREE-LIVING POPULATION. THE
PRESENCE AND PROGRESSION OF LESIONS IN
CAROTID ARTERIES (PLIC) STUDY

A. Zambon1, S. Raselli2 , G.D. Norata2, L. Grigore2, F. Maggi2,
D. Vianello1 , M. Marchiori1 , A.L. Catapano2 . 1Department of Medical and
Surgical Sciences, University of Padova, Italy; 2Department of
Pharmacological Sciences and Center for the Study of Atherosclerosis,
University of Milan, Italy

Objective: Small, dense LDL (s-d LDL) are associated with premature cardio-
vascular disease (CVD). Carotid intima-media thickness (IMT) is a surrogate
index of atherosclerosis. The PLIC study aims to: i) verify the presence and
progression of carotid lesions and IMT in a large cohort, and ii) investigate
how IMT relates to classic and emerging CVD risk factors. We present data
from a randomly selected PLIC cohort without signs or history of CVD nor
on any lipid-lowering therapy.

Methods: IMT was evaluated by B-mode ultrasonography in both common
carotid arteries and measured as the mean of 10 standardized points. RF is the
LDL flotation rate by ultracentrifugation (UC).

Results: n=156, age 53±1yrs, BMI 26.6±0.4 kg/m2, PAS132 ±1.5 mmHg,
PAD 82±0.8 mmHg, LDL-C 144±3 mg/dL, HDL-C 56±1 mg/dL, triglyc-
erides 108±6, glucose 89±1 mg/dL. In a linear stepwise regression analysis,
including all major CVD risk factors, age, LDL-RF and HDL-C are the only
independent predictors of IMT (p<0.0001, p=0.018, p=0.023 respectively). In
a multivariate analysis with all lipoprotein subclasses, the cholesterol in two
UC fractions corresponding to remnants-like particles (RLP) and small-dense
LDL, accounts for 32.3%, p<0.0001, and 24.3% p=0.003, of IMT respec-
tively. Leukocytes from subjects with prevalence of s-d LDL, show a 27 fold
greater RNA expression of monocyte chemoattractant protein-1 (MCP-1).

Conclusions: In a free-living population, LDL peak density, age and
HDL-C predict IMT. Only 10-12% of the overall LDL-C, carried in the RLP

and s-d LDL, is strongly associated with the degree of IMT and increased
leukocyte MCP-1 expression.

Th-W54:4 RISK OF ANGIOGRAPHICALLY-ASSESSED
CORONARY ARTERY DISEASE ASSOCIATED WITH
LDL AND HDL PARTICLE SIZES IN WOMEN

P. Blackburn1,2,3, I. Lemieux1, B. Lamarche4, J. Bergeron5, P. Perron2,
G. Tremblay2, D. Gaudet2, J.P. Després1. 1Québec Heart Institute, Laval
Hospital Research Center, Québec, Canada; 2Chicoutimi University
Hospital, Chicoutimi, Canada; 3Université Du Québec à Chicoutimi,
Chicoutimi, Canada; 4Institute On Nutraceuticals and Functional Foods,
Laval University, Québec, Canada; 5Lipid Research Center, CHUL Research
Center, Québec, Canada

Objective: LDL peak particle diameter and the proportion of small and large
LDL particles predict ischemic heart disease. The presence of small HDL
particles has also been associated with features of the metabolic syndrome.
The aim of the present study was to quantify, in women, the respective and
potentially additive contributions of LDL and HDL particle characteristics to
the risk of coronary artery disease (CAD).

Methods: We analyzed the baseline data of 239 women on whom CAD
was assessed by angiography. LDL and HDL characteristics were respectively
assessed by 2-16% and 4-30% polyacrylamide gradient gel electrophoresis.

Results: Women with CAD were characterized by significantly different
LDL and HDL particle characteristics compared to women without CAD
(p<0.01). Women with large LDL particles (>255 rA) and small HDL par-
ticles (<80.2 Å, the 50th percentile) had an increased risk of CAD (OR 2.3,
95% CI: 1.2 to 4.5; p=0.01) compared with women characterized by both
large LDL and HDL particles. Small LDL particles in the absence of small
HDL particles resulted in a 2.9-fold increase in CAD risk, which did not reach
statistical significance (p=0.06). Finally, women having both small LDL and
HDL particles showed the highest risk of CAD (OR 6.9, 95% CI: 2.0 to 24.1;
p<0.003). Similar results were obtained when calculating the proportion of
small LDL in the presence of small HDL particles.

Conclusions: Results suggest that both small LDL and HDL phenotypes
are predictive of an increased CAD risk in women.
Funding: Canadian Diabetes Association.

Th-W54:5 LDL PARTICLE SIZE AND THE RISK OF FUTURE
CHD IN APPARENTLY HEALTHY MEN AND WOMEN:
THE EPIC-NORFOLK PROSPECTIVE POPULATION
STUDY

B.J. Arsenault1, I. Lemieux1, J.P. Després1, S.M. Boekholdt2 ,
N.J. Wareham3, S.A. Bingham4, K.-T. Khaw5. 1Laval Hospital Research
Center, Québec, Canada; 2Academic Medical Center, Amsterdam, the
Netherlands; 3MRC Epidemiology Unit, Cambridge, United Kingdom; 4MRC
Dunn Nutrition Unit, Cambridge, United Kingdom; 5Institute of Public
Health and Primary Care, Cambridge, United Kingdom

Small LDL particle size has been shown to predict an increased risk of CHD
in both prospective and case-control studies. The present study examined,
in a nested case-control study performed in the prospective EPIC-Norfolk
cohort study, the association of LDL particle size to future CHD in apparently
healthy men and women aged 45 to 79 years who developed fatal or nonfatal
CHD over 10 year follow-up. Cases (n=1035) were matched to 1920 controls
who remained free of CHD, by age, gender and enrollment time. Baseline
LDL particle size was measured using 2-16% non denaturing polyacrylamide
gradient gel electrophoresis. LDL peak particle size was smaller in cases
than in matched controls (259±5 vs. 260±5 Å, P<0.001). Accordingly, the
proportion of small LDL particles (<255 Å) was higher in cases than in
controls (29.8±18.7 vs. 26.1±17.2%, P<0.001). The unadjusted odds ratio
for future CHD by percentage of small LDL (as continuous variable, per
10% points) was 1.12 (95%CI, 1.07 to 1.17; P<0.001) The odds ratio for
future CHD remained significant after adjustment for traditional risk factors
(OR, 1.09; 95%CI, 1.04 to 1.14; P<0.001) whereas it did not reach statistical
significance after adjustment for HDL-cholesterol and triglyceride levels (OR,
1.04; 95%CI, 0.99 to 1.09; NS). Among apparently healthy men and women,
an increased proportion of small LDL particles predicts an increased risk of
future CHD, although adjustment for HDL-cholesterol and triglyceride levels
had a major impact on the relation of LDL particle size to CHD events.
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Th-W54:6 DIFFERENTIAL EFFECTS OF LDL SUBSPECIES ON
SR-BI/CLA-1-MEDIATED CHOLESTEROL EFFLUX.

M. Tréguier, M. Moreau, A. Sposito, M.J. Chapman, T. Huby. Inserm U551
Hopital de la Pitié, Paris, France

Objective: The scavenger receptor BI (SR-BI) promotes efflux of free choles-
terol from cells to both high density lipoproteins (HDL) and low density
lipoproteins (LDL). The ability of HDL particles to elicit cellular cholesterol
efflux via SR-BI is dependent on their size, lipid content or apolipoprotein
conformation. LDL particles are heterogeneous in structure, metabolism and
function. We compared the capacity of LDL subspecies to accept cellular
cholesterol via SR-BI.

Methods: Cholesterol efflux assays were performed with CHO clones
stably transfected with human SR-BI (Cla-1). Human plasma LDL were
fractionated into five subspecies either on the basis of their hydrated density,
by ultracentrifugation, or their size, by gel filtration.

Results: Expression of Cla-1 in CHO cells increased total cholesterol efflux
to plasma or purified lipoprotein acceptors. Such Cla-1-specific efflux was
abrogated by addition of anti-Cla-1 antibody. Among LDL subfractions, small
dense LDL (sdLDL) were the least active acceptors of cellular cholesterol
efflux via Cla-1 (16.3 ± 3.9% to large LDL and 8.2 ± 1.9% to sdLDL,
p<0.005), independently of the separation method used. In addition, sdLDL
markedly reduced Cla-1-specific cholesterol efflux rates to large buoyant LDL.
Conversely, at equal protein concentrations, sdLDL did not attenuate efflux to
HDL-2.

Conclusions: These findings provide evidence that LDL particles are
heterogeneous in their capacity to efflux cholesterol via Cla-1. Relative to
HDL-2, large buoyant LDL may constitute physiologicaly relevant cholesterol
efflux acceptors.

Th-W54:7 NICOTINIC ACID AND GEMFIBROZIL
COMBINATION FOR THE TREATMENT OF
FAMILIAL COMBINED HYPERLIPIDEMIA AND THE
EFFECT ON LDL AND HDL SUBCLASS
DISTRIBUTION

R. Superko1, B. Garrett1 , S. King III1, S. Superko2. 1Fuqua Heart
Center/Piedmont Hospital, Atlanta, USA; 2Cholesterol, Genetics, and Heart
Disease Institute, Portola Valley, USA

Objective: Nicotinic Acid (NA) is useful for the treatment of Familial Com-
bined Hyperlipidemia (FCH) but can be limited by side effects at high doses
while Gemfibrozil (GEM) is useful for triglyceride (TG) reduction but alone
is often not sufficient to normalize FCH. We investigated the combination of
Gem plus NA in FCH subjects.

Methods: 24 subjects were randomized to GEM (1200 mg/d) + NA (1500
mg/d) or placebo for 12 weeks. Plasma lipid and lipoprotein cholesterol
concentrations were determined by enzymatic methods. Mass concentrations
(mg/dl) of lipoproteins were determined by analytic ultracentrifugation which
include Sf intervals: 20-400 (VLDL), 12-20 (IDL), 0-7 (dense LDL), and 7-12
(buoyant LDL). HDL2 mass was the sum of intervals F1.203.5-9.0 and HDL3
as F1.200-3.5.

Results: Significant reductions in triglycerides (-54%), LDL-C (-17%),
and increased HDL-C (22%) were noted. Significant reductions in IDL, dense
LDL (Sf3-7) (-33%), and an increase in HDL2 of +85% was noted.

P G+NA p

IDL (Sf12-20) 0.7±21.8 -44.5±20.7 0.0001
LDL-II (Sf5-7) 15.8±23.7 -14.2±39.8 0.04
LDL-III (Sf3-5) -3.0±25.3 -63.4±46.6 0.001
LDL-IV (Sf0-3) -9.9±17.0 -12.6±35.1 0.80
HDL2 (F3.5-9.0) -1.5±10.0 25.2±31.5 0.01
HDL3 (F0-3.5) -4.8±36.4 5.7±31.2 0.48

Conclusions: The combination of GEM and NA can normalize the dys-
lipidemia characteristic of FCH and has a powerful effect on increasing
HDL2.
Funding: Cholesterol, Genetics, and Heart Disease Institute (Non-profit) and
Parke Davis

Th-W55 VEGETABLE PROTEINS

Th-W55:1 THE PORTFOLIO DIET: THE ROLE OF VEGETABLE
PROTEIN AND OTHER DIETARY COMPONENTS IN
HYPERCHOLESTEROLEMIA

D.J.A. Jenkins1,2,3,4, C.W.C. Kendall1,3 , D.A. Faulkner1,3 , J.M.W. Wong1,3,
A. Emam1,3, T. Nguyen1,3 , A. Marchie1,3 , R. De Souza1,3 , E. Vidgen1,3 ,
K.G. Lapsley7, E.A. Trautwein8, T. Kemp, R.G. Josse1,2,3,4,
L.A. Leiter1,2,3,4 , P.W. Connelly2,5,6 , W. Singer1,2,3,4 . 1Clinical Nutrition &
Risk Factor Modification Center; 2Department of Medicine, Division of
Endocrinology and Metabolism, St. Michael’s Hospital, Toronto, Ontario,
Canada; Departments of 3Nutritional Sciences; 4Medicine, 5Biochemistry;
and 6Laboratory Medicine and Pathobiology, Faculty of Medicine, University
of Toronto, Toronto, Ontario, Canada; 7The Almond Board of California,
Modesto, CA, USA; 8Unilever Health Institute, Unilever R&D Vlaardingen,
The Netherlands

Objective: To determine whether a dietary portfolio (a combination dietary
approach) has applications in the ‘real world’.

Methods: Previously, in a series of metabolically controlled studies, we
have assessed the efficacy of combining cholesterol-lowering foods (almonds
and soy protein) and food components (plant sterols, viscous fibers) in the
same diet (dietary portfolio). We have now assessed the effectiveness of a
combination of these cholesterol-lowering foods by studying a group of 66
hyperlipidemic individuals over a one-year period who had been instructed to
follow a self-selected dietary portfolio.

Results: The combination diet approach resulted in mean reductions in
LDL-cholesterol of 12.8% at one year. Reductions were related to compliance
with the diet. In approximately one third of the subjects who closely followed
the diet, significant and clinically meaningful reductions in LDL-cholesterol of
greater than 20% were achieved together with lower blood pressure and a re-
duced neutrophil:lymphocyte ratio, as a new hematologic marker of CHD risk.

Conclusions: The portfolio diet is an effective approach for decreasing
cholesterol levels and risk for coronary heart disease in those individuals who
are prepared to make a significant change to their diet.
References
[1] Metabolism 2002;51:1596-604
[2] JAMA 2003;290:502-10
[3] AJCN 2005;81:380-7
Funding: NSERC, Canada; The Almond Board of California, Modesto Cali-
fornia; Unilever Health Institute, Unilever R&D Vlaardingen, the Netherlands;
Loblaws Companies, Toronto, Ontario.

Th-W55:2 OPTIMAL PROPORTIONS OF DIETARY FAT,
PROTEIN, AND CARBOHYDRATE FOR
CARDIOVASCULAR HEALTH

F.M. Sacks1, L.J. Appel2. 1Harvard School of Public Health, Boston, MA,
USA; 2Johns Hopkins University, Baltimore, MD, USA

Objectives: To conduct carefully controlled, nutritional trials that change the
proportions of dietary fat, protein, and carbohydrate to improve blood pressure
and lipid risk factors. The effect of the DASH diet, a low-fat diet rich in fruits
and vegetables, is compared to higher protein or unsaturated fat diets.

Methods: In the DASH trials, over 400 adults with mild hypertension
or ‘pre-hypertension’ were given totally controlled diets either similar to the
typical US diet or rich in fruits, vegetables, nuts, and reduced in red meat, and
sugar-containing beverages and desserts (called the “DASH” diet). This diet
reduced blood pressure and LDL cholesterol substantially but also lowered
HDL cholesterol and did not affect triglycerides. Subsequently, in the Om-
niHeart trial, three diets were compared. One diet was rich in carbohydrates
(55 percent of calories) and is very close to the DASH diet. Compared to the
carbohydrate diet, a second diet shifted 10 percent of its calories to protein
(about half from plant sources), and a third diet shifted 10 percent of its
calories to unsaturated fat, predominantly monounsaturated fat. All of the
diets were low in saturated fat (6 percent of calories). Researchers provided
all of the food during the study. The 164 participants followed each diet for
six weeks at a stretch. Body weight was kept constant.

Results: In comparison to baseline levels obtained when participants were
eating their own food, all three diets lowered systolic blood pressure by 8.2
mm Hg to 9.5 mm Hg and LDL cholesterol by 11.6 milligrams per deciliter
(mg/dL) to 14.2 mg/dL. When compared to the carbohydrate diet, both the
protein and unsaturated fat diets further reduced blood pressure by 3 mmHg
in the mild hypertensives. The protein diet lowered LDL cholesterol by an
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additional 3 mg/dL. Compared to both baseline and the carbohydrate diet,
the protein diet reduced triglycerides by about 16 mg/dL, and the unsaturated
fat diet lowered triglycerides by about 9 mg/dL. The protein diet reduced
HDL cholesterol whereas the unsaturated fat diet increased it compared to the
carbohydrate diet.

We estimated 10-year risk of coronary heart disease risk based on well-
established formulas (PROCAM and Framingham). While the carbohydrate-
rich diet lowered risk by about 20%, the protein and unsaturated fat diets
lowered risk by about another 10%. Thus, the risk was lowest for people
following the protein and the unsaturated fat diets.

Conclusions: The OmniHeart study results are consistent with several
trials of the Mediterranean type diets demonstrating that reduced carbohydrate
and higher unsaturated fat or protein improve blood pressure and lipid risk
factors, having the potential for substantial reduction in risk for cardiovascular
disease.
References
[1] Appel LJ, Sacks FM, Carey VJ, Obarzanek E, Swain JF, Miller ER,

Conlin PR, Erlinger TP, Rosner B, Laranjo NM, Charleston J, McCarron
P, Bishop LM. Effects of Protein, Monounsaturated Fat, and Carbohydrate
Intake on Blood Pressure and Serum Lipids: Results of the OmniHeart
Randomized Trial. JAMA 2005;294:2455-64.

Funding: National Heart, Lung, and Blood Institute, National Institutes of
Health, USA

Th-W55:3 LUPIN PROTEIN: A NEW SOURCE OF
CARDIOVASCULAR PROTECTIVE AGENTS?

G. Chiesa1, S.K. Johnson2, M. Marchesi1, C. Parolini1 , S. Caligari1 ,
D. Gilio1, L. Cornelli1 , E. Diani1, E. Rigamonti1 , C.R. Sirtori1 . 1Department
of Pharmacological Sciences, University of Milan, Milan, Italy; 2School of
Exercise and Nutrition Sciences, Deakin University, Melbourne, Australia

Objective: Protein from soy has well proven beneficial effects on cholestero-
laemia that resulted in the United States Food and Drug Administration health
claim for cardiovascular disease risk reduction of soy-protein containing foods.
Recently however, the lupin (eg. Lupinus albus in Europe and L. angustifolius
in Australia) has been targeted as an alternative source of legume protein for
human consumption. Unlike soy, lupin has a low content of phytoestrogens
(potentially toxic at high intakes) [1], and is non-genetically modified. Rah-
man et al [2] first reported a cholesterol lowering effect of L. angustifolius
protein in the diet of rats - a preparation rich in the conglutin γ fraction -
demonstrating maximal activity. A reduction in total cholesterol, VLDL+LDL
cholesterol and triglycerides in hypercholesterolaemic rats, given a low dose
of L. albus total protein extract by gavage for two weeks, was recently reported
[3]. An increase in LDL uptake and degradation by HepG2 cells exposed to
a conglutin γ fraction of L. albus was also observed [3], thus suggesting that
up-regulation of LDL receptors in the liver might be a possible mechanism for
the observed hypocholesterolaemia. The effect of commercially-manufactured
L. albus (conglutin γ enriched) and L. angustifolius protein isolate food
ingredients on cholesterolaemia was however unknown, therefore this study
aimed to investigate their effects on blood lipid levels in a rat model of
hypercholesterolaemia.

Methods: Matched groups of 12 male Sprague Dawley rats with diet-
induced hypercholesterolaemia were treated daily by gavage for 2 weeks with
a 50 mg aqueous suspension of either (a) a high conglutin γ L. albus protein
isolate (Type F), (b) a L. angustifolius protein isolate or (c) water only. After
the treatment period, body weight and fasting plasma total cholesterol, HDL
cholesterol, triglycerides and glucose were measured.

Results: In the hypercholesterolaemic rat model, neither the L. albus Type
F, nor L. angustifolius protein isolate had any effect on plasma lipids and
glucose levels or body weight.

Conclusions: The results do not provide evidence of a beneficial effect of
a low dose of either the L. albus Type F or the L. angustifolius protein isolate
in the rat model of hypercholesterolaemia. The lack of effect of L. albus Type
F suggests that the conglutin γ fraction is unlikely to play a major role in
cholesterol lowering.
References
[1] Sirtori CR, Arnoldi A, Johnson SK. Phytoestrogens: end of a tale? Annal

Med 2005;37:423-438.
[2] Rahman MH, Hossain A, Siddiqua A, et al. Hemato-biochemical param-

eters in rats fed Lupinus angustifolius L. (sweet lupin) seed protein and
fiber fractions. J Clin Biochem Nutr 1996;20:99-111.

[3] Sirtori CR, Lovati MR, Manzoni C, et al. Proteins of white lupin seed,
a naturally isoflavone-poor legume, reduce cholesterolemia in rats and
increase LDL receptor activity in HepG2 cells. J Nutr 2004;134:18-23.

Funding: European Commission, Fifth Framework Programme, Healthy-
Profood QLRT 2001-2235; Grains Research and Development Corporation
(Australia).

Th-W55:4 LUPIN PROTEINS IN THE TREATMENT OF
HYPERCHOLESTEROLEMIA

G. Nowicka1, L. Klosiewicz-Latoszek1 , C.R. Sirtori2 , A. Arnoldi2,
M. Naruszewicz1 . 1National Food and Nutrition Institute, Warsaw, Poland,
2University of Milan, Milan, Italy

Objective: The role of diet in the prevention and treatment of hyperlipidemia,
hypertension and other factors enhancing cardiovascular disease development
is well accepted. Legume proteins have been recognized to influence signifi-
cantly lipid status. Soy proteins are commonly used in dietary interventions.
In Western Europe white lupin (Lupinus albus) is a popular species, which has
been consumed, especially in Mediteranean region, for centuries. However,
the benefit of lupin protein rich products consumption is not well documented.
The aim of the study was to examine the effects of lupin protein on lipids
and lipoproteins, glucose and blood pressure levels in patients with mild
hypercholesterolemia.

Methods: The studied group consisted of 43 adult volunteers with mild
hypercholesterolemia (mean age of 49±7 years). They have no clinical his-
tory of cardiovascular diseases, diabetes mellitus, cholestatic liver disease,
gastrointestinal disease and pancreatitis. They did not use antihypertensive or
lipid lowering drugs,and did not take vitamin or nutritional supplements. The
subjects were asked to make no changes in their diet or lifestyle other than
those changes necessary for compliance with the study. All study participants
during 3 months (90 days) received a daily dose of 36 g of lupin protein
in the form of water solution. The lupin protein rich drink was prepared by
TERRENA (France). All subjects underwent full medical and biochemical
examination before the study, after 1 month and after 3 months of the
lupin drink intake. The study protocol was approved by the local Bioethical
Committee for Human Experimentation. All participants gave their written
informed consent.

Results: During our nutritional experiments no adverse effects of the diet
enriched in lupin protein were observed and no one of study participant have
complained. Therefore, the consumption of lupin protein can be recognized
as safety. As a result of lupin protein administration a significant drop in total
serum cholesterol levels was noted: from 264±24 mg/dl to 246±31 mg/dl
(p<0.001). In more than 60% of studied subjects the mean serum cholesterol
decrease was higher than 10% than of the initial values. Significant decrease
was also noted in LDL cholesterol concentrations: from 163±27 mg/dl to
152±30 mg/dl (p<0.001), but in more than 60% of subjects the mean drop
was higher than 11% of the initial LDL cholesterol levels. HDL cholesterol
did not change significantly on lupin protein rich diet. In all subjects with
serum triglycerides higher than 150 mg/dl significant decrease of triglycerides
levels was observed: from 217±50 mg/dl to 163±58 mg/dl (p<0.01). The
lupin protein intake caused also significant changes in plasma glucose and
blood pressure levels. The mean glucose levels decreased from 93± 9 mg/dl to
88±12 mg/dl (p<0.001) during 3 months, and systolic blood pressure (SBP)
from 137±27 to 130±19 mmHg (p<0.01) and diastolic blood pressure (DBP)
from 81±8 to 78±8 mmHg (p<0.01) The changes in SBP) and DBP were
especially visible in patients with DBP/SBP in the upper limit (≥ 90/140
mmHg). However, small lowering tendency was seen also in normotensive
subjects

Conclusions: Diet rich in lupin protein significantly decreases total serum
cholesterol and LDL cholesterol levels, serum triglycerides, glucose and blood
pressure levels.
References
[1] Sirtori CR, Lovati MR, Manzoni C et al. Proteins of white lupin seed a nat-

urally isoflavone poor legume reduced cholesterolemia in rats and increase
LDL receptor activity in HepG2 cells. J.Nutr.2003, 134:18-23; -2.Nowicka
G, Naruszewicz M: Assessing health claims for functional foods. In “Func-
tional foods, cardiovascular diseases and diabetes”, ed.A.Arnoldi, 2004,
Woodhead Publishing Limited,p.10-17
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Th-W55:5 THE EFFECT OF AN INCREASED INTAKE OF
VEGETABLES AND FRUIT ON WEIGHT, BLOOD
PRESSURE AND ANTIOXIDANT DEFENSE IN
SUBJECTS WITH SLEEP APNEA DISORDERS

M. Svendsen1, R. Blomhoff2, I. Holme3, S. Tonstad1. 1Department of
Preventive Cardiology, Ullevål University Hospital, Oslo, Norway; 2Institute
For Nutrition Research, University of Oslo, Oslo, Norway; 3Clinic For
Preventive Medicine, Ullevål University Hospital, Oslo, Norway

Objective: To assess the effect of an increased consumption of vegetables
(400 g/d) and fruit (300 g/d) on body weight, risk factors for cardiovascular
disease (CVD) and antioxidant defense in patients with sleep related breathing
disorder (SRBD).

Subjects and Methods: 103 men and 35 women aged 48.2 y (SD 9.0) and
BMI 36.7 kg/m2 (SD 5.8). 125 completed a randomized, controlled trial of a
group session based intervention. Intake of vegetables and fruit was calculated
at baseline and after 3 months. Six carotenoides were used as biomarkers for
the intake of fruit and vegetables. Antioxidant status was assessed with the
ferric-reducing capasity of plasma (FRAP) test.

Results: The mean between group difference in body weight was 2.0%
(95% CI: 0.5, 3.6), P<0.0001. The mean between group difference in systolic
and diastolic blood pressure (BP) was -7.1 mmHg (95% CI: -11.6, -2.6),
P=0.0023 and -3.9 mmHg (95% CI: -7.0, -0.9), P=0.0014, respectively. The
mean between group difference in change in intake of vegetables and fruit
was 232 g (95% CI: 165, 300), P<0.0001 and 252 g (95% CI: 149, 355),
P<0.0001, respectively. This was reflected in higher concentrations of alpha-
carotene and beta-carotene in the intervention group. No change in FRAP was
seen. In a multiple regression analyses the change in intake of vegetables was
a significant contributor (Radj2=0.073 (95% CI: 0.020, 0.214)) to the change
in weight.

Conclusion: Targeted dietary advice to increase intake of vegetables and
fruit among subjects with SRBD contributed to weight reduction and reduced
systolic and diastolic BP, but had no effect on antioxidant defense.

Th-W55:6 LUPIN PROTEINS REDUCE PROGRESSION OF A
FOCAL ATHEROMATOUS LESION IN RABBITS

C. Parolini, S.K. Johnson, M. Marchesi, E. Diani, E. Rigamonti, L. Cornelli,
C.R. Sirtori, G. Chiesa. Department of Pharmacological Sciences, University
of Milan, Milan, Italy

Objective: In spite of the health claim, approved by the FDA, on the role
of soy proteins in reducing the risk of coronary heart disease, soybean based
foods are used to a modest extent in Western Europe. Lupin is a valuable
alternative to soy, being a protein-rich legume, poor in anti-nutritional factors.
The aim of the study was to evaluate the effect of lupin protein based diets on
the progression of atheromatous lesions in New Zealand White rabbits.

Methods: Focal lesions were induced, by electric current, on common
carotid arteries of 18 rabbits. After surgery, animals were fed for 90 days a diet
containing 1% cholesterol, 15% saturated fatty acids and 20% protein. The
protein source was 20% casein (C), 10% casein and 10% lupin protein isolate
(C+L), or 20% lupin protein isolate (L). Total cholesterol (TC) and triglyceride
(TG) levels were measured at 0, 30, 60, 90 days of dietary treatment. At 90
days after surgery, rabbits were sacrificed and histological analysis of carotids
was performed.

Results: L fed rabbits displayed lower TC levels, compared to C fed ani-
mals, at 60 and 90 days after surgery (p<0.05). No differences in TG plasma
concentrations were observed among the three groups at each time point
analyzed. Histological analysis of carotids showed a significant reduction of
focal lesion progression in L vs C fed rabbits (1.04×109 ± 0.43×109 vs
1.66×109 ± 0.30×109 mm3; p<0.05).

Conclusions: The results indicate, in this animal model, a cholesterol
lowering activity and a reduced atherosclerosis progression associated with
lupin protein based diets.

Fundings: EEC project, Healthy-Profood, QLRT 2001-2235

Th-W55:7 EFFECT OF A DIETARY PORTFOLIO OF
CHOLESTEROL LOWERING FOODS ON BLOOD
PRESSURE

C.W. Kendall1,2, D.J. Jenkins1,2 , D. Faulkner1,2 , T. Kemp3, A. Marchie1,2 ,
J. Wong1,2, R. De Souza1,2 , A. Emam1,2, E. Vidgen1,2 . 1Risk Factor
Modification Center, St. Michael’s Hosptial, Toronto, Canada; 2Department
of Nutritional Sciences, Faculty of Medicine, University of Toronto, Toronto,
Canada; 3Dewsbury and District Hospital, Dewsbury, United Kingdom

Objective: To assess the effect of dietary advice to consume a combination of
cholesterol-lowering foods (dietary portfolio) on blood pressure.

Methods and Results: For six months sixty-six hyperlipidemic sub-
jects were prescribed diets high in plant sterols (1.0g/1000kcal), soy
protein (22.5g/1000kcal), viscous fibers (10g/1000kcal) and almonds
(22.5g/1000kcal). Their 4-week data were also compared with published
results on thirty of the same subjects who had previously undergone separate
one-month metabolic trials of a portfolio diet and also a control diet with simi-
larities to the DASH diet. Fifty-seven subjects completed the six-month study.
With blood pressure value carried forward for those who did not complete the
study (n=5) or changed their blood pressure medications (n=4), the reductions
from baseline in systolic and diastolic blood pressure at week-24 (n=66
subjects) were -4.9±1.2mm Hg (P<0.001) and -2.2±0.8mmHg (P=0.007),
respectively. Only compliance with almond intake advice related to blood
pressure reduction.

Conclusions: A dietary portfolio of cholesterol-lowering foods reduced
blood pressure to the same extent as the control low-fat high-dairy food diet
and may benefit cardiovascular disease risk by reducing both lipids and blood
pressure.
Funding: Almond Board of California, Modesto, CA, USA.

Th-W56 BIOMARKERS FOR RISK DETERMINATION

Th-W56:1 RISK STRATIFICATION IN ASYMPTOMATIC
SUBJECTS

W. Koenig. Dept. of Internal Medicine II- Cardiology, University of Ulm,
Ulm, Germany

Traditional risk factors are a useful first step in determining who could be
at risk for a coronary event. In the era of “global risk assessment” this
should be done using one of the available scores, e.g. the Framingham
score, the PROCAM score or the SCORE score of the European Society
of Cardiology, derived from multivariable statistical models. However, it has
been noted that a considerable number of those at risk cannot be identified
on the basis of traditional risk factors. This has prompted the search for
novel biomarkers to predict cardiovascular risk. Such markers could either
represent blood biomarkers relevant to the pathophysiology of atherosclerosis,
e.g. representing inflammatory pathways, coagulation, platelet aggregation,
lipoproteins or lipid-related variables, or genetic markers. On the other hand,
markers of subclinical disease have emerged, that also could aid in improved
risk prediction. The logical work-up of a subject therefore would consist in
determining global risk based on traditional risk factors first. This would
allow categorization into high (10 year risk >20%), low risk (10 year risk
<10%) or intermediate risk (10-year risk of 10-20%). Subjects at high risk
would be candidates for life-style changes or statin therapy; subjects at low
risk could be re-evaluated 5 years later. Those at intermediate risk, however,
would represent candidates for additional testing, to increase or decrease their
estimated risk. A number of blood biomarkers are available, but most of them
are not yet suitable for the clinical routine for various reasons.

Atherosclerosis is characterized by a non-specific local inflammatory pro-
cess which is accompanied by a systemic response. Thus, a number of
prospective studies in initially healthy subjects have convincingly demon-
strated a strong and independent association between even slightly elevated
concentrations of various systemic markers of inflammation and a number
of cardiovascular endpoints. Presently, C-reactive protein (CRP), the classi-
cal acute phase protein, seems to be the marker of choice for the clinical
situation. The measurement procedure is well standardised and automated,
and high-sensitivity assays with sufficient precision are available. Based on
substantial evidence of a contribution of inflammation to atherothrombogene-
sis, the recent AHA/CDC consensus report recommends the measurement of
CRP in asymptomatic subjects at intermediate risk for future coronary events
(10-year risk of 10-20%). Whether elevated CRP in the presence of normal
LDL cholesterol will alter treatment strategies in subjects without clinically
manifest atherosclerosis is presently tested in a large randomized clinical
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trial (JUPITER). Initial evidence suggests that measurement of CRP adds to
global risk assessment based on the Framingham risk score. In addition, recent
research has suggested that CRP may not only be a risk marker, but may be
directly involved in the pathogenesis of atherothrombosis. However, there are
other emerging biomarkers. More recently, Lipoprotein-associated phospholi-
pase A2 (Lp-PLA2) an enzyme produced by monocytes/macrophages, T-cells
and mast cells has be found to generate proinflammatory and proatherogenic
molecules from oxidized (ox) LDL. Inhibiting the enzyme activity in animal
experiments, but also in humans reduced the progression of atherosclerotic
plaque. In the future, we probably will see a biomarker profile that covers
various aspects of the complex pathophysiology of atherothrombotic disease;
we will focus more on biologic patterns or systems that may become dysbal-
anced during the atherosclerotic process, and finally, testing the “inflammation
hypothesis” in large clinical trials represents an important goal for clinical
research of atherosclerosis.

On the other hand, several markers of subclinical disease have emerged
like carotid ultrasound (measurement of intima-media-thickness, IMT), or
multislice computed tomography (MSCT, assessment of coronary calcium)
that are also able to predict future cardiovascular risk. The Ankle Brachial
Index (ABI), if <0.9, represents a well established marker of atherosclerotic
burden and is also associated with adverse outcome. However, the clinical
validity of MSCT deserves further testing and carotid ultrasound may be
hampered by considerable variability due to different observers. Thus, similar
to blood biomarkers, it is not yet clear whether or not these surrogate marker
of clinical atherosclerotic complications contribute incremental information
above and beyond that derived from traditional risk factors. In addition,
controversy exists which parameter is the most useful one, for which time
period of the atherosclerotic process, and which combination of markers may
be superior to others. This argument also applies to the combination of blood
biomarkers and markers of subclinical disease. Functional molecular imaging
may be able to integrate these approaches. Finally, analytical and cost issues
deserve further study.

In the future, some of the newer biomarkers, however, may serve as
attractive candidates for therapeutic interventions, if their causal involvement
in atherogenesis can be demonstrated.

Th-W56:2 CLINICAL STUDIES ON BIOMARKERS

C.M. Ballantyne. Department of Medicine, Baylor College of Medicine; and
Center for Cardiovascular Disease Prevention, Methodist DeBakey Heart
Center; Houston, Texas, USA

Objective: Despite improvements in cardiovascular disease risk reduction by
targeting major risk factors, many individuals who have cardiovascular disease
events may not be identified on the basis of the major risk factors. Because
inflammation plays an important role in the initiation and progression of
atherosclerotic disease, including the occurrence of atherothrombotic events,
increased understanding of the molecular basis of inflammation has led to
the identification of biomarkers that are related to inflammation and may
also be related atherothrombotic disease. To improve risk assessment and
risk reduction for prevention of cardiovascular disease events, clinical studies
are investigating the potential role of biomarkers in risk stratification and as
surrogates for therapeutic efficacy in atherothrombotic disease.

Methods: Observational epidemiological studies and a few interventional
trials have examined the association of biomarkers with atherosclerotic
cardiovascular disease.

Results: C-reactive protein (CRP), an acute-phase reactant produced in
response to injury, infection, or other inflammatory stimuli, has been asso-
ciated with increased risk for coronary heart disease events in observational
studies such as the Physicians’ Health Study, the Women’s Health Study, and
the Reykjavik study. Lipoprotein-associated phospholipase A2 (Lp-PLA2), a
proinflammatory enzyme primarily associated with low-density lipoprotein
(LDL), has also been shown to predict future cardiovascular disease events in
the Atherosclerosis Risk in Communities (ARIC) study, the Rotterdam study,
and the West of Scotland Coronary Prevention Study (WOSCOPS). Monocyte
chemoattractant protein-1 (MCP-1), an inflammatory marker that mediates the
recruitment of monocytes to the vessel wall at sites of atherosclerosis, was
predictive of peripheral artery disease in the ARIC study. Statin therapy has
been shown to reduce CRP and Lp-PLA2 levels. Although the primary effect
of statins is to lower LDL cholesterol level, their pleiotropic effects, including
anti-inflammatory effects, may contribute to the established benefit of statin
therapy on cardiovascular morbidity and mortality.

Conclusions: The identification of biomarkers related to inflammation and
atherosclerosis has potential clinical use in refining risk assessment to guide
the initiation and intensity of therapy, providing surrogate markers of thera-

peutic efficacy, and identifying potential therapeutic targets for the prevention
of atherothrombotic events.
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Th-W56:3 PLASMA HOMOCYSTEINE LEVELS ARE
INCREASED IN NCEP-DEFINED METABOLIC
SYNDROME PATIENTS BUT ARE NOT ASSOCIATED
WITH INCREASED VASCULAR RISK

G.R. Hajer1, Y. van der Graaf2, J.K. Olijhoek1, M.C. Verhaar1,
F.L.J. Visseren1. 1Department of Internal Medicine, Section of Vascular
Medicine, University Medical Center Utrecht, Utrecht, the Netherlands;
2Julius Center For Health Sciences and Primary Care, University Medical
Center Utrecht, Utrecht, the Netherlands

Objective: The metabolic syndrome (Met Syndr) is associated with increased
cardiovascular risk, caused by at least the sum of the individual components.
Elevated plasma homocysteine (Hcy) may be a cause or consequence of
insulin resistance and could be actively involved in atherogenesis or is just
an indicator of vascular risk. Objectives were to investigate the relations
between Hcy and the Met Syndr and between Hcy and the incidence of new
cardiovascular events in patients with manifest vascular diseases, with or
without the Met Syndr.

Methods: After measurement of plasma Hcy, a cohort of 2169 patients
with manifest vascular disease was followed for a mean period of 2.8 years.
The Met Syndr was defined by the NCEP-criteria.

Results: Prevalence of the Met Syndr was 43%. Hcy levels were higher in
patients with the Met Syndr compared to patients without (14.9 ± 0.2 μmol/l
v. 14.1 ± 0.2 μmol/l, p=0.002), and increased with the components (from 0
to 5; 12.7 μmol/l to 15.9 μmol/l, p<0.001). Patients without the Met Syndr
and Hcy levels in the highest tertile had an increased risk for events (HR 1.9;
95%CI 1.0-3.5) compared to the reference; patients without the Met Syndr
and Hcy levels in the lowest tertile. Presence of the Met Syndr increased the
risk (HR 2.2; 95%CI 1.2-4.2), but elevated Hcy levels further increased the
risk only marginally (HR 2.5; 95%CI 1.4-4.6).

Conclusions: Patients with the Met Syndr have elevated Hcy levels, but
these higher levels are not associated with an increased risk for new cardio-
vascular events. In contrast, elevated Hcy levels do confer an increased risk in
patients without the Met Syndr.

Th-W56:4 HIGH GLUCOSE AND HOMOCYSTEINE
SYNERGISTICALLY AFFECT MMP-TIMP, BUT NOT
TGFBETA PATTERN IN HUMAN FIBROBLASTS

A. Solini, E. Santini, M. Nannipieri, A. Bonotti, E. Ferrannini. Department of
Internal Medicine University of Pisa, Pisa, Italy

Objective: Diabetes (D) is characterized by high homocysteine (Hcy) and ag-
gressive atherosclerosis. Alterations in the MMPs-TIMPs balance, influencing
matrix degradation and deposition, affect the atherosclerotic process. Fibrob-
lasts (Fib) contribute to plaque remodelling via MMPs. The Hcy influence on
plaque growth and stability in D was tested in primary Fib grown in different
glucose concentrations (NG, 5.5 mM; HG, 22 mM).

Methods: MMP2, MMP9, TIMP1 expression (exp) was determined
by WB, MMPs activity by zymography, TGFbeta exp by real-time PCR,
IL6,TGFbeta, fibronectin (Fibro) release (rel) by ELISA.

Results: Hcy increased MMPs exp,more at HG (MMP2: basal (Bs)
70±5,10 μM 75±8,100 μM Hcy 80±13 vs 70±13, 103±10,124±16
AU; MMP9: Bs 47±7,10 μM 71±10,100 μM Hcy 116±17 vs
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87±10,119±20,136±13 AU).TIMP1 exp, higher in HG (102±6 vs 140±9
AU) was suppressed by Hcy (NG: 103±10 with 10,80±5 AU with 100 μM
Hcy; HG: 122±13 with 10,61±7 AU with 100 μM Hcy). MMPs activity also
rose with 100 μM Hcy (MMP2: +55% NG, +169% HG; MMP9: +44% NG,
+75% HG). Hcy similarly stimulated IL6 rel (NG: Bs 1698±106, Hcy 100
μM 1867±113; HG: Bs 2628±132, Hcy 100 μM 2876±108 pg/ml/150,000
cells). Neither TGFbeta (NG:exp ratio (ExR): from 0.97±0.4 to 1.18±0.5; rel:
from 5.63±1.0 to 5.71±1.3; HG:ExR: from 1.35±0.7 to 1.31±0.6; rel: from
5.13±0.8 to 4.96±0.9 ng/ml/150,000 cells), nor Fibro (NG: Bs 3238±195,100
μM 3089±200; HG: Bs 4064±241,100 μM Hcy 3925±156 ng/ml/150,000
cells) were influenced by Hcy.

Conclusions: Hcy upregulates MMP-TIMP pathway and IL6 rel, the effect
being stronger in HG,thus contributing to the increased atherogenesis observed
in poorly controlled D.
Funding: University of Pisa

Th-W56:5 MMP-10 (STROMELYSIN-2): NEW BIOMARKER FOR
CLINICAL AND SUBCLINICAL ATHEROSCLEROSIS

J. Orbe1, J.A. Rodriguez1 , I. Montero1, N. Varo1, O. Beloqui2, P. Libby3,
J.A. Páramo1. 1Center For Applied Medical Research, University of Navarra,
Pamplona, Spain; 2University Clinic of Navarra, Pamplona, Spain; 3Brigham
and Women’s Hospital, Boston, USA

MMPs are a family of endopeptidases which play a key role in atherogenesis
through ECM degradation. We examined the relationship of systemic MMP-10
levels with subclinical and clinical atherosclerosis.

Methods: MMP-10 levels and markers of inflammation were measured
in 371 subjects (mean age 54.3 years, 77.7% men) with cardiovascular
risk factors but free of clinical cardiovascular disease. Severity of carotid
atherosclerosis was evaluated by carotid intima-media thickness (IMT) and
the presence of atherosclerotic plaques with the use of B-mode ultrasound.
Immunolocalization of MMP-10 was performed in carotid endarterectomies
with advanced atherosclerosis (n=10).

Results: MMP-10 levels correlated with fibrinogen (r=0.24, p<0.01),
hs-CRP (r=0.14, p<0.01) and carotid IMT (r=0.17, p<0.01). The association
of MMP-10 and IMT remained significant in multiple regression analy-
sis (p<0.03) when controlling for traditional risk factors and inflammatory
markers. MMP-10 levels were elevated in subjects with higher carotid IMT
(p<0.01) and in patients with carotid plaques (n=78, p<0.01). In addition,
increased MMP-10 was localized in endothelial layer and macrophage-rich
areas in atherosclerotic plaques.

Conclusions: Higher systemic and local MMP-10 levels were associated
with inflammation, increased carotid IMT and atherosclerotic plaques in areas
prone to rupture. Circulating MMP-10 may be useful marker for subclinical
and clinical atherosclerosis.
Funding: Funded through the ’UTE project CIMA’ (University of Navarra)
and grants from Ministerio Educación y Ciencia (SAF 2005-07042) and
Gobierno de Navarra (39/2004), Spain.

Th-W56:6 DETERMINANTS FOR VITAMIN B6 AND FOLATE
CONCENTRATIONS IN ELDERLY: THE INCHIANTI
STUDY

A.M. Gori1, A.M. Corsi2, S. Bandinelli2 , B. Giusti1, F. Lauretani2 ,
C. Saracini1, I. Sestini1 , L. Ferrucci3, R. Abbate1, G.F. Gensini1. 1Dept
Medical and Surgical Critical Area, Thrombosis Centre, University of
Florence, Az.Ospedaliero-Universitaria Careggi, Florence, Italy;
2Laboratory of Clinical Epidemiology, Geriatric Dept,National Institute of
Research and Care On Aging, Florence, Italy; 3Longitudinal Studies Section,
Gerontology Research Center, National Institute on Aging, NIH, Baltimore,
USA

Objective: Low dietary intake and low serum concentrations of vitamin B6
and/or folate are associated with increased risk of vascular events. In the
pathogenesis of cardiovascular diseases inflammation plays a crucial role. To
determine the effect of the inflammatory state, nutrient intakes, and MTHFR
C677T genotype on vitamin B6 and folate concentrations we performed a
population-based study in a representative sample of older persons residents
in the Chianti geographical area (586 men and 734 women).

Results: After adjusting for multiple covariates including homocysteine
(Hcy), intake of beta-carotene, alpha-tocopherol, as well as albumin, C-
Reactive Protein and interleukin-6 receptor concentrations were found to be
significant predictors of vitamin B6 concentrations.

Intake of vitamin C, and gamma-tocopherol concentrations were associated

with folate concentrations. Folate concentrations were related to MTHFR
C677 TT genotype in subjects with folic acid intake in the lowest tertile
(<221.2 μg/die). No significant association between folate concentrations and
inflammatory markers was observed. After adding Hcy as a covariate in the
final adjusted model, vitamin C and retinol intake, Hcy concentrations, sex
and smoking habit remained significantly associated with folate.

Conclusions: Low vitamin B6 but not folate are independent correlates of
pro-inflammatory state and both are influenced by antioxidant reserve.
Funding: The InCHIANTI study was supported by the Italian Ministry of
Health and in part by the U.S. National Institute on Aging.

Th-W56:7 A COST-BENEFIT APPROACH TO THE
REGULATION, QUALIFICATION AND ACCEPTANCE
OF BIOMARKERS AND SURROGATE ENDPOINTS

S.A. Williams1, D.E. Slavin2, J.A. Wagner3, C.J. Webster4. 1Pfizer Inc, New
London, CT, USA; 2Pfizer Inc, Sandwich, UK; 3Merck, NJ, USA; 4Millenium,
Cambridge, MA, USA

Background: The current system of subjective acceptance or rejection of
biomarkers as surrogate endpoints fails to optimize error rates and costs, and
leads to healthcare inefficiency, delays to drug development and does not
minimize harm to patients.

Methods: We apply a tolerability of risk approach to explain current
behaviors around acceptance or rejection of biomarkers by industry and regu-
lators, and evaluate the likely effects of these behaviors on public health. We
propose an alternative to the subjective perception of harm from biomarker
failure [the key driver of biomarker acceptance or rejection] namely societal
monetary cost, and describe biomarker qualification in terms of cost-benefit.
We generate principles that enable the practical application of this method
under different circumstances.

Results: In seeking ways to maximize delivery of new drugs to patients,
industry behaves to minimize the risk of biomarker failures that lead to
false termination decisions or delays [false negative efficacy, false positive
safety]. In seeking ways to maximize public protection, regulators behave to
minimize the risk of biomarker failures that lead to false “proceed” decisions
[false negative safety and false positive efficacy]. Errors that lead to “dread”
are subjectively amplified and distort management of particular types of
biomarker risk. Errors that are subjectively viewed as less harmful are not so
actively managed. These subjective biases would be reduced by using societal
monetary cost as the key measure of harm from failure, and biomarker validity
can be redefined in terms of cost effectiveness.

Conclusions: Biomarker signals, monitoring programs or surrogate end-
points regarded as acceptable by one stakeholder will likely be regarded as
unacceptable by others because of subjectivity in ranking importance of differ-
ent risks. This leads to stagnation, increased costs, and a failure to maximize
societal good. Conversely, a cost-benefit approach based on tolerability of
risk principles can define acceptable biomarker performance that maximizes
benefits and reduces the unintended consequences of precautionary behaviors.

Th-W56:8 INTEGRATED BIOCHEMICAL AND BIOIMAGING
MARKERS AS SURROGATE END-POINTS IN
CARDIOCEREBROVACULAR DISEASE DRUG
EVALUATION: VALIDATION PROPOSALS

S.M. Marcovina1, F. Crea2, P.L. Pieri3 , A.P. Peracino4. 1Northwest Lipid
Metabolism and Diabetes, Research Laboratories, University of Washington,
Seattle, Wa, USA; 2Institute of Cardiology, Catholic University, Rome, Italy;
3Department of Medicine, Cardiovascular Medicine Unit and Nuclear
Cardiology, Hospital Cesena, Cesena, Italy; 4G. Lorenzini Medical
Foundation, Milan, Italy

The Critical Path Initiative launched by the FDA in March 2004 has focused
on the needs of new tools to improve and accelerate the development of new
drugs. The criteria and guidelines are expected to support the validation of the
use of bioimaging and biochemical markers as surrogate endpoints.

The Innovative Medicines Initiative launched by the EFPIA/EUFEPS in
the EU propose defined approaches to accelerate the development of safe and
more effective medicines to benefit patients and society. One of the identified
tools is the use of validated biomarkers.

The integration of biomarkers measured by different methodologies is also
expected to increase their predictive value in the phase of drug evaluation in
clinical trials.

Objectives: The validation of integrated biomarkers (IBs) (e.g. as sur-
rogate endpoints for drug evaluation) should be performed by carefully
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evaluating method specifications, clinical usefulness, cost effectiveness, and
the respective predictive values with the goal to reduce uncertainty in their
use. Consequently, there is a need to develop clear criteria for the definition,
acceptance or rejection of biomarkers by integrating the expertise of different
stakeholders (academia, regulators, industry, etc). Additionally, defined guide-
lines should be provided for the use of integrated biomarkers in different,
specific clinical areas, thus resulting in a reliable use of the biomarkers
either in clinical decision making for a single patient or in development and
assessment of new drugs.

Conclusions: The goals of the Integrated Biomarkers project are: the defi-
nition of criteria and guidelines to evaluate, select, and propose the integration
of biochemical and bioimaging markers in clinical decision-making and in
population studies; the evaluation of the impact of the use of IBs in reducing
the risk/benefit and cost/benefit ratios; the definition of criteria to use for the
validation of IBs as surrogate endpoints in clinical trials, nutritional trials, and
studies on safety and efficacy of drugs.

Th-W57 PHARMACOLOGY OF ARTERIAL DISEASE:
NOVEL THERAPEUTIC APPROACHES (2nd PART)

Th-W57:1 IMMUNOMODULATION OF ATHEROSCLEROSIS

J. Nilsson. Department of Clinical Sciences, Malmö University Hospital,
Lund University, 20502 Malmö, Sweden; jan.nilsson@med.lu.se

Atherosclerosis is a chronic disease affecting medium and large-sized arteries.
It is initiated by accumulation of lipoprotein-derived lipids (primarily LDL)
that aggregate and undergo oxidative modification. Different oxidation prod-
ucts cause inflammation and fibrosis leading to the formation of atherosclerotic
plaques. Both innate and adaptive immune responses play important roles in
this process. Components of innate immunity such as scavenger receptors and
natural IgM antibodies represent a first line of defence against the toxic effects
of oxidized LDL while a concurrent activation of innate Toll-like receptors
promotes the inflammatory response. They may also have a role in shifting
the subsequent adaptive immune response against oxidized LDL towards a
pro-inflammatory Th1 response. The presence of large amount of oxidized
LDL autoantibodies in plasma along with a frequent expression of oxidized
LDL-specific T cells in atherosclerotic plaques suggest that atherosclerosis in
part may be an autoimmune disease against endogenous modified lipoproteins.
However, somewhat surprisingly immunization of experimental animals with
oxidized LDL has been found to activate a protection against atherosclerosis.
The latter observations have suggested that adaptive immune response may
be shifted towards protection as well as the fascinating possibility that it may
become possible to develop an immunomodulatory therapy against atheroscle-
rosis. We have characterized the major antigens in oxidized LDL that are
recognized by antibodies in human plasma. Most of these are aldehyde-
modified breakdown fragments of the only protein present in LDL, apo
B-100. The majority of antibodies in human plasma against these fragments
are IgM and correlate with disease severity. Interestingly, immunization of
experimental animals with aldehyde-modified apo B-100 fragments results in
a shift towards IgG expression and inhibition of atherosclerosis. A similar
protection is also achieved by treatment with recombinant apo B-100 fragment
specific IgG. The first clinical studies evaluating immunomodulatory therapy
for atherosclerosis are likely to be initiated within a few years.
References
[1] Nordin Fredrikson G, Hedblad B, Berglund G, Alm R, Ares M, Cercek

B, Chyu KY, Shah PK & Nilsson J. Identification of immune responses
against aldehyde-modified peptide sequences in apolipoprotein B that
predicts risk for development of coronary heart disease. Arteriosclerosis,
Thrombosis & Vascular Biology, 23, 872-878, 2003

[2] Schiopu A, Bengtsson J, Söderberg I, Janciauskiene S, Lindgren S, Ares
M, Shah PK, Carlsson R, Nilsson J, Nordin Fredrikson G. Recombi-
nant human antibodies against aldehyde-modified apolipoprotein B-100
sequences inhibit atherosclerosis. Circulation, 110, 2047-2052, 2004

[3] Nilsson J, Hansson GK & Shah PK. Immunomodulation of atheroscle-
rosis: Implications for vaccine development. Arteriosclerosis Thrombosis
Vascular Biology, 25, 18-28, 2005

Funding: The projected has been funded by the Swedish Research Council,
the Swedish Heart-Lung Foundation and BioInvent International, Sweden.

Th-W57:2 LOCAL AND SYSTEMIC USES OF
METALLOPROTEINASE INHIBITORS IN THE
PREVENTION/TREATMENT OF ARTERIAL DISEASE

A.C. Newby. Bristol Heart Institute, Bristol BS2 8HW, UK

Atherosclerotic plaque rupture underlies many myocardial infarctions: it is
characterised by a thin fibrous cap with many inflammatory cells and little
interstitial collagen. Degradation of collagen by extracellular proteases could
therefore represent a key mediator of plaque instability. Matrix metallopro-
teinases (MMPs) are a family of 24 enzymes that degrade extracellular matrix
(ECM) components. For example, MMPs-1, -2, -8, -13 and -14 that degrade
helical collagens, MMPs-9 and -12 that degrade elastin and MMPs-3, -7 and
-10 that cleave many ECM components, including non-helical collagens and
proteoglycan core proteins, have all been detected in human atherosclerotic
plaques. MMP-7 and -12 are found at the boundary between the lipid core and
fibrous cap, while the remaining MMPs are most abundant in the foam-cell
rich shoulder regions of plaques that are especially vulnerable to rupture.
MMP activity as well as expression has been detected in plaques, which
supports their involvement in plaque rupture. On the other hand, MMPs also
cleave many cell-surface proteins and as a result can promote migration,
proliferation and viability of vascular smooth muscle cells (SMC), endothelial
cells (EC) and infiltrating leucocytes. These events could have both positive
and negative effects on plaque growth and stability. The effects on SMC are
clearly replicated in models of neointima formation after balloon injury and in
vein grafts.

Human genetic epidemiological studies suggest that MMP-1 and MMP-3
activity may lead to smaller, less stable plaques. However, genetic manipu-
lation in mice has produced a more complex picture. Some studies implied
harmful effects of MMP-3, -9, and -12 on histological correlates of plaque
instability. However, other studies showed protective effects of MMP-1, -3,
and -9. Knockout of the naturally occurring tissue inhibitor of MMPs, TIMP-1,
promoted elastin degradation but had ambiguous effects on plaque growth and
stability.

These studies showing both harmful and protective effects provide a
background for therapeutic approaches using either broad spectrum MMP
inhibitors (MMPIs) or gene therapy with TIMPs. Hydroxamate-based peptide
mimetic, tetracycline derivatives and several TIMPs have all been shown
to inhibit neointima formation, through blocking migration, and in some
cases, proliferation of SMC. TIMP-3 promotes death of SMC but not EC
or macrophages. Effects of TIMP gene transfer has proved greater and more
prolonged (for more than 2 weeks) than that of MMPIs. Studies with MMPIs
in atherosclerosis models that used longer time periods, from 6 weeks to 18
months, uniformly failed to show benefit from synthetic MMPIs. On the other
hand two mouse studies using TIMP gene transfer showed reduced plaque
growth with histological evidence of plaque stabilisation. TIMP-1 appeared
effective in the aortic root but not in the brachiocephalic artery, where TIMP-2
was, however, beneficial.

In conclusion, MMPs do not simply mediate ECM degradation but influ-
ence the cell biology of atherosclerotic plaques with complex implications for
plaque growth and stability (1). Probably as a result the effect of broad spec-
trum synthetic MMPIs is neutral on plaque vulnerability. On the other hand
TIMP gene transfer is more clearly beneficial. A significant factor may be that
TIMPs generally spare the activity of the closely-related adamalysin proteases
(ADAMs). Future research should focus either on oral administration of more
selective, synthetic MMPIs or designing effective local delivery strategies for
TIMPs.
References
[1] Newby, AC. Dual role of matrix metalloproteinases (matrixins) in intimal

thickening and atherosclerotic plaque rupture. Physiol Rev 2005;85:1-31.
[2] Supported by grants from the British Heart Foundation, The Medical

Research Council of Great Britain and the European Vascular Genomics
Network.

Th-W57:3 A STRUCTURE-ACTIVITY STUDY FOR THE
INHIBITION OF METALLOPROTEINASE-9 ACTIVITY
AND GENE EXPRESSION BY ANALOGUES OF
GALLOCATECHIN-3-GALLATE

S. Bellosta 1, M. Dell’Agli1 , L. Rizzi2, G.V. Galli1 , M. Canavesi1, F. Rota2,
R. Parente1 , E. Bosisio1, S. Romeo2. 1Department of Pharmacological
Sciences, University of Milan, Milan, Italy; 2Institute of Medicinal Chemistry,
University of Milan, Milan, Italy

Catechins modulate the gelatinolytic activity of matrix metalloproteinase-9
(MMP-9) by reducing its release from macrophages and by lowering MMP-9
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promoter activity and mRNA levels. The effect appears to be dependent on
some structural and stereochemical requirements. In this study, the relationship
between chemical structure and activity was studied by synthesizing analogues
of (±)-gallocatechin-3-gallate selectively deprived of hydroxyl groups. The
compounds were added to murine macrophages at concentrations ranging from
1 to 30 uM, and the effect on MMP-9 activity, transcription, and secretion
was measured by standard techniques. Our results indicate that the compound
containing all the hydroxyl groups was the most effective in inhibiting di-
rectly MMP-9 activity (80% inhibition, p<0.001), and this inhibitory effect
decreased with the increasing of hydroxyl groups number. Conversely, when
transcription was the target, (±)-trans-3-flavanol-3-benzoate, lacking all the
hydroxyl groups, was the most effective both in lowering MMP-9 promoter
activity (62%, p<0.001) and consequently protein secretion (68%, p<0.001),
and in inhibiting nuclear-factor-kB-driven transcription (72%, p<0.001). The
results of the present study supply new insights on how catechin derivatives
can act at the transcriptional or at enzyme level, indicating that the structural
features required for the enzymatic inhibition are different from those neces-
sary for the down regulation of gene expression. These data may provide new
tools for designing potent and selective agents for the modulation of MMP-9
activity and gene expression.

Th-W57:4 STENT-BASED DELIVERY OF NUCLEAR FACTOR-KB
DECOY ATTENUATES IN-STENT RESTENOSIS IN
HYPERCHOLESTEROLEMIC RABBITS

K. Egashira, K. Otani, K. Nakano, K. Sunagawa. Department of
Cardiovascular Medicine, Graduate School of Medical Sciences, Kyushu
University, Fukuoka, Japan

Background: Nuclear factor-kB (NF-kB) is a transcriptional factor that reg-
ulates the transcription of various genes such as monocyte chemoattractant
protein-1 (MCP-1). We tested the hypothesis that blockade of NF-kB by stent-
based delivery of cis-element decoy of NF-kB reduces in-stent neointimal
formation.

Methods and Results: Stents were coated with a polymer containing or
not containing 500-600 μg of NF-kB decoy. Bare, polymer-coated, and NF-kB
decoy-eluting stents were implanted in iliac arteries of hypercholesterolemic
rabbits (n=6-7 each). Compared to control bare stents, stent-based delivery of
NF-kB decoy suppressed the increase in NF-kB activity. NF-kB decoy-eluting
stents reduced monocyte, MCP-1 expression, and CD14 activation on day
7. NF-kB decoy-eluting stents also attenuated neointimal formation on day
28 (neointimal area: 1.97±0.15, 2.95±0.29, and 2.86±0.21 mm2 for decoy,
polymer, and bare stents, respectively). Histopathological findings showed no
evidence of incomplete healing process (persistent inflammation, hemorrhage,
fibrin deposition, impaired endothelial regeneration) in NF-kB decoy-eluting
stents.

Conclusions: Local stent-based delivery of NF-kB decoy reduced in-stent
neointimal formation, and was associated with no evidence of incomplete
healing or impaired endothelial regeneration. These data suggest that this
strategy might be a practical and promising means for prevention of in-stent
restenosis.
Funding: This study was supported by the Program for Promotion of Fun-
damental Studies in Health Sciences of the Organization for Pharmaceutical
Safety and Research,Tokyo, Japan.

Th-W57:5 DECREASED PLASMA APOB-CONTAINING
LIPOPROTEIN AND ATHEROSCLEROSIS IN
ABCG5/G8 X LDLR-KO MICE ON EZETIMIBE

F. Basso, L. Freeman, C. Ko, T. Tansey, M.J. Amar, F. Thomas,
S. Santamarina-Fojo, H.B. Brewer. Nhlbi, Bethesda, USA

Hepatic overexpression of ABCG5/G8 incr secretion of sterol into bile but
does not alter intestinal chol absorption. As all the chol eliminated through the
bile returned to the liver, there were no changes in the hepatic chol balance
or plasma lipid profile and ultimately no protection against athero in hepatic
G5/G8-Tg x LDLr-KO mice. Therefore reduced intestinal chol absorption is
essential for changes in chol balance and athero. To evaluate this hypothesis
we fed G5/G8-Tg and control mice Ezetimibe for 24 wks. Ezetimibe decr
chol absorption to 5% in both groups (p<0.01). Hepatobiliary chol secretion
incr in G5/G8-Tg vs Ctrl (4.8+1.1 vs 1.8+0.2 um/hr/kg, p<0.01). Thus in
G5/G8-Tg mice fed Zetia, chol output to bile was greater than chol ab-
sorbed from intestine, leading to a net loss of chol in G5/8-Tg vs Ctrl mice
(3.78+0.3 vs 2.85+0.2 μg/d, p=0.04). Hepatic chol synthesis was upregulated
in G5/G8-Tg mice vs Ctrl (3190+576 vs 730+41 nM/h/g, p=0.01). Plasma

lipids were decr in G5/G8-Tg vs Ctrl mice fed Zetia (TC 452+27 vs 617+26,
PL 497+20 vs 604+19, FC 125+9 vs 182+10, CE 327+18 vs 436+18 mg/dl;
p<0.01, all). Plasma FPLC confirmed the decr chol in the LDL fraction of
G5/G8-Tg vs Ctrl mice. LDL particle size also decr in G5/G8-Tg mice. The
decr chol in ApoB-Lps resulted in decr athero in G5/G8-Tg vs Ctrl mice
(62+8 vs 180+27×103 μm2, p=0.001). Hepatic VLDL-TG production rates
and LDL-ApoB plasma clearance are being evaluated. In summary, hepatic
G5/G8 expression combined with reduced intestinal chol absorption enhances
cholesterol removal from the body and reduces atherogenic risk in liver
G5/G8-Tg mice

Th-W57:6 EZETIMIBE PLUS SIMVASTATIN DECREASES LDL
APOLIPOPROTEIN B VIA ENHANCED CLEARANCE
MEDIATED BY INCREASED HEPATIC EXPRESSION
OF LDL RECEPTORS

D.E. Telford1, B.G. Sutherland1 , J.Y. Edwards1, J.D. Andrews1,
P.H.R. Barrett2 , M.W. Huff1. 1Robarts Research Institute, London, Canada;
2University of Western Australia, Perth, Australia

Objective: The combination of ezetimibe, an inhibitor of Niemann-Pick
C1-like 1 (NPC1L1) and an HMG-CoA reductase inhibitor decreases choles-
terol absorption and synthesis leading to substantially greater reductions in
LDL-cholesterol than either compound alone. Our objective was to define the
molecular mechanisms for this enhanced efficacy.

Methods: Miniature pigs were treated with ezetimibe (E, 0.1 mg/kg/d)
and simvastatin (S, 10 mg/kg/d) or placebo (n=21) for 5 wks. Cholesterol (C)
absorption, plasma apoB100 kinetics, plasma lipids and gene expression and
lipids in liver and intestine were determined.

Results: E+S decreased intestinal cholesterol absorption by 74% and
plasma plant sterols by 91% demonstrating efficacy of E in the pig. Plasma-C
decreased by 35% and LDL-C by 47%. VLDL apoB pool size decreased 21%,
due to reduced VLDL production (-28%). LDL apoB pool size decreased
34% due to a 77% increase in the fractional catabolic rate (FCR), which was
associated with a 3.4-fold increase in hepatic LDL-receptor mRNA. Hepatic
microsomal cholesterol (-30%) and cholesteryl ester (-65%) were decreased.
The reduction in LDL apoB pool size and increased LDL apoB FCR were
greater than either compound used alone. E+S increased NPC1L1 expression
in liver and intestine consistent with increased SREBP2 mRNA in both tissues.

Conclusions: In a large animal model, the combination of ezetimibe
and simvastatin decreases VLDL and LDL apoB100 concentrations through
reduced VLDL production and upregulation of LDL-receptor-mediated LDL
clearance.
Funding: Heart and Stroke Foundation of Ontario and Merck Frosst/ Schering
Canada.

Th-W57:7 PITAVASTATIN INHIBITS INTIMAL THICKNESS
THROUGH THE ATTENUATION OF LR11/UPA
RECEPTOR-MEDIATED MIGRATION OF VASCULAR
SMOOTH MUSCLE CELLS

M. Jiang1, H. Bujo1, H. Yamazaki3 , T. Kanaki2, W. Schneider4 , Y. Saito2.
1Department of Genome Research and Clinical Application, Chiba
University Graduate School of Medicine, Chiba, Japan; 2Department of
Clinical Cell Biology, Chiba University Graduate School of Medicine, Chiba,
Japan; 3Tokyo New Drug Research Laboratories I, Kowa Company, Ltd.,
Tokyo, Japan; 4Department of Molecular Genetics, Biocenter and University
of Vienna, Vienna, Austria

Objective: Statins, inhibitors of HMG-CoA reductase, show various actions,
which are known as pleiotropic effects on vascular cells including the mod-
ulation migration of SMCs. We have identified LR11, an LDL receptor gene
family member, is a novel regulator of SMCs migration. LR11 bind and
co-localize with urokinase-type plasminogen activator receptor (uPAR) on the
cell surface. In order to elucidate the mechanism by which statins, in particular
pitavastatin, modulate the migration activity of SMCs, we studied the effect of
pitavastatin on the LR11/uPAR system.

Methods: Migration activity of SMCs was measured by Boydens-Chamber
method.

Results: PDGF-BB stimulated the expression of LR11 as well as stimulant
of migration of cultured SMCs. The induced expression of LR11 caused the
increased cell surface localization of uPAR. Pitavastatin reduced the PDGF-
BB -induced surface expression of LR11 and uPAR dose-dependently. The
increased migration in LR11-overexpressing cells is not reduced by pitavas-
tatin. In vivo studies using WHHL rabbits showed that the SMCs expressing
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LR11 in plaques are almost consistent with expressing of nonmuscle myosin
heavy chain (SMemb). Pitavastatin reduced the expression levels of LR11 and
SMemb in plaques.

Conclusion: Pitavastatin reduces PDGF-induced migration through the at-
tenuation of the LR11/uPAR system in SMCs. Modulation of the LR11/uPAR
system with statins might be a novel treatment for atherogenesis by the
suppression of intimal SMC migration.
Funding: Grant-in-Aid for Scientific Research (JSPS)

Th-W58 GUIDELINES AND GLOBAL RISK (2nd PART)

Th-W58:1 LIFE TIME AND VARIABLE CARDIOVASCULAR
RISK – LINKS TO ENDOTHELIAL FUNCTION

A. Hingorani. Division of Medicine UCL, London, UK

Risk of cardiovascular disease is often calculated in 5 or 10 year blocks.
This has been used as the basis for identifying individuals who are at high
risk and may benefit most from interventions and for calculating the potential
impact of treatments [1]. Whilst this is a reasonable model, it is important to
recognise that most interventions do not prevent events from occurring, they
delay them. Thus an apparently high success rate for an intervention in any 10
year block is largely due to the event rate within that block. Because age is the
predominant determinant of absolute risk this has sometimes dictated a policy
of preferentially treating older individuals. This notion of treating risk and
evaluating effects over relatively short time periods raises an interesting issue.
If we accept that atherogenesis is a chronic process, it might be predicted
that earlier treatment would produce more benefit than later treatment. The
observation that most benefit is seen with late treatment suggests that burden
of atheroma may not be as important as some other property of the atheroscle-
rotic lesions. To explore the question of when treatment offers the most benefit
we developed a model to explore lifetime risk of cardiovascular disease [2].
The model is based on Framingham data and shows that risk accumulates
following a sigmoid curve. By adjusting for competing causes of death it
is possible to model the predicted effects of intervention and to determine
what risk is associated with delaying treatments. This will be discussed and
presented using a real time computer simulation of cardiovascular risk.

The second assumption in cardiovascular risk prediction is that cardio-
vascular risk is relatively constant and only changes slowly with time. It is
not at all clear that this is indeed the case. One pathophysiological predictor
of cardiovascular risk is endothelial function. Loss of normal endothelial
vasodilator function appears to relate to cardiovascular risk and the underlying
mechanisms (loss of nitric oxide amongst others) may be causal [3]. We found
that systemic inflammation produces short lived yet profound alterations is
endothelial function. If this also occurs in the coronary circulation during
intercurrnet infections then this predicts first that endothelial function varies
from daya to day and second that risk of a cardiovascular event should also
vary in response to systemic inflammation or infection. We tested this latter
hypothesis using a large clinical dataset containing health information from 5
million individuals. We found that the risk of a cardiovascular event increases
following an acute infection and then gradually returns to baseline over the
subsequent month. Thus it is clear that cardiovascular risk is variable over
short time periods [4].
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Th-W58:2 PREDICTING LIFETIME RISK FOR
CARDIOVASCULAR DISEASE BASED ON RISK
FACTOR BURDEN

D. Lloyd-Jones. Department of Preventive Medicine and Bluhm
Cardiovascular Institute, Department of Medicine, Northwestern University,
Chicago, IL, USA

Objectives: To describe the current status, understanding, and utility of life-

time risk estimation for cardiovascular diseases (CVD) based on risk factor
burden.

Methods: Using data from several different epidemiological cohorts from
the US, we estimated lifetime risks for CVD, coronary heart disease, heart
failure, and atrial fibrillation. Lifetime risks were estimated at selected in-
dex ages, and for selected individual and aggregate risk factor strata, using
modified multiple-decrement life table analyses, with non-CVD death as a
competing risk.

Results: Among all Framingham Heart Study participants who were free
of atherosclerotic CVD (myocardial infarction, coronary insufficiency, angina,
stroke, claudication) at age 50 years, we followed 3564 men and 4362 women
for 111,777 person-years; 1757 had CVD events and 1641 died free of CVD.
At age 50, lifetime risks for CVD were 51.7% (95% CI, 49.3 – 54.2%) for
men and 39.2% (95% CI, 37.0 – 41.4%) for women, with median survivals
of 30 and 36 years, respectively. With more adverse levels of single risk
factors, lifetime risks increased and median survivals decreased. Diabetes
conferred the highest lifetime risks for CVD. Compared with participants with
≥2 major risk factors at age 50, those with optimal levels had substantially
lower lifetime risks (5.2% vs. 68.9% in men, 8.2% vs. 50.2% in women) and
markedly longer median survivals (>39 vs. 28 years in men, >39 vs. 31 years
in women). These data were confirmed on examination of lifetime risks for
CVD death among a cohort of men and women aged 40 to 59 years enrolled
in the Chicago Heart Association Detection Project in Industry.

Conclusions: Absence of established risk factors at age 50 is associated
with very low lifetime risk for CVD and markedly longer survival. These
results should promote efforts aimed at preventing development of risk factors
in young individuals. Given the high lifetime risks and lower survival in those
with intermediate or high risk factor burden at age 50, these data may be
useful in supporting intensive preventive therapy. Furthermore, lifetime risks
estimates may be a useful adjunct to 10-year risk estimates in the clinical
setting, especially for younger individuals who may have low 10-year but high
lifetime risks.
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Th-W58:3 CARDIOVASCULAR RISK FACTORS IN CHILDHOOD
AND CAROTID ARTERY INTIMA-MEDIA
THICKNESS IN ADULTHOOD: THE CHILDHOOD
DETERMINANTS OF ADULT HEALTH STUDY

C.G. Magnussen1, A. Venn1, T. Dwyer2, O.T. Raitakari3 . 1Menzies Research
Institute, University of Tasmania, Hobart, Australia; 2Murdoch Childrens
Research Institute, Royal Childrens Hospital, Parkville, Melbourne,
Australia; 3Department of Clinical Physiology, University of Turku, Turku,
Finland

Objective: To determine the relationship between cardiovascular disease
(CVD) risk factors measured in childhood (age 9-15 yrs) and carotid artery
intima-media thickness (IMT) measured 20-years later in young adulthood.

Methods: Carotid artery IMT was measured non-invasively using a
portable Acuson CypressTM ultrasound machine in 388 young adults. Partic-
ipants were first surveyed in childhood in the 1985 Australian Schools Health
and Fitness Survey that included measures of CVD risk factors.

Results: Male sex (beta=0.027,p<0.01) and systolic blood pressure
(BP)(beta=0.010,p<0.04) were significantly associated with IMT in cross-
sectional analyses of adult data, with age (beta=0.003,p<0.06) marginally
associated. In linear regression analyses adjusted for age and stratified by sex,
childhood levels of total cholesterol, HDL cholesterol (HDL-C), triglycerides
(TGs), systolic and diastolic BP, and BMI were not significantly (p>0.05)
associated with adult carotid IMT. The number of risk factors present in
childhood (including low HDL-C, high TGs, high systolic BP, high BMI,
and smoking) was not significantly associated with current levels of IMT
(beta=0.001,p=0.88). Those with one or more CVD risk factors in childhood
were at no greater risk of being in the highest fifth of adult IMT (relative
risk=1.1,p=0.66) than those with no risk factors in childhood.
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Conclusion: In this Australian sample, CVD risk factors in childhood
did not predict carotid IMT measured 20-years later. The data suggest that
exposure to CVD risk factors in childhood did not induce atherosclerotic
structural changes to the carotid artery in young adults

Th-W58:4 INCIDENCE OF SUB-CLINICAL ATHEROSCLEROSIS
IN WOMEN WITH ELEVATED PLASMA HDL
CONCENTRATION

S. Keidar1, A. Ovental1 , V. Volfson2. 1Maccabi Healthcare Services - Lipid
Clinic, Haifa, Israel; 2Maccabi Healthcare Services - Imaging, Haifa, Israel

Objective: The purpose of the present study was to evaluate the incidence
of increased carotid artery Intima Media Thickness (IMT) and atherosclerotic
plaques in women with HDL-cholesterol levels above 60mg/dL.

Methods: One hundred women 50-70 years of age with elevated levels
of HDL-cholesterol (>60mg/dL), without diabetes mellitus, hypertriglyc-
eridemia, obesity, hypertension, or smoking were studied by Duplex B-mode
US for IMT thickness and/or the presence of atherosclerotic plaques.

Results: Seventy percent of the women were between 50-60 years old. Fam-
ily history of CHD was reported in 2% of the patients. Serum HDL-cholesterol
concentrations were between 60-130mg/dL with a mean of 80mg/dL. Calcu-
lated serum LDL-cholesterol levels were between 90-290mg/dL with a mean
of 180mg/dL Cholesterol to HDL ratio was less than 4 in 65% of the patients,
and LDL to HDL cholesterol ratio was less than 3 in 75% of the patients.
The calculated Framingham score was between 1-2% in 67% of the patients.
Atherosclerotic plaques and/or IMT thickness were found in 45% of the
patients, in spite of elevated HDL cholesterol levels and even in patients with
LDL <130mg/dL. No correlation was found between age, HDL cholesterol
levels, LDL cholesterol levels, or the relation between cholesterol and HDL
cholesterol on the one hand and the presence or absence of atherosclerosis in
the carotid artery from the other hand.

Conclusion: The Framingham score, and HDL and LDL concentrations
strongly underestimate the incidence of subclinical atherosclerosis in these
very low risk women.

Th-W58:5 LIPOPROTEIN-ASSOCIATED PHOSPHOLIPASE A2
AS A RISK FACTOR FOR CORONARY VASCULAR
DISEASE IN THE ELDERLY?

M.J. Caslake1, J. Cooney1, E. Murray1, D. Bedford1, M. Robertson2,
J.J. Nelson3, C.J. Packard1. 1Vascular Biochemistry, University of Glasgow,
Glasgow, United Kingdom; 2Robertson Biostatistics, University of Glasgow,
Glasgow, United Kingdom; 3GlaxoSmithKline, California, USA

Objective: To determine if lipoprotein-associated phospholipase A2 (Lp-
PLA2) is a risk factor for coronary disease in the elderly, where the
relationship of risk with LDL is attenuated.

Methods: Baseline samples of 5657 men and women (70-82 years) who
participated in the PROSPER study were analysed for Lp-PLA2 mass and
activity using the PLAC2 and CAM assays (DiaDexus). A proportional haz-
ards model was used to examine the association between Lp-PLA2 coronary
disease and stroke over an average follow-up period of 3.2 years.

Results: Both mass and activity of Lp-PLA2 were associated with the pri-
mary endpoint of coronary heart disease and stroke. However after adjustment
for treatment, age, sex, smoking, blood pressure, diabetes and lipids, only
mass remained significant with a hazard ratio (HR) for the highest vs lowest
quartile of 1.25 (95% confidence interval (CI) 1.02 - 1.53, p = 0.011). An
unadjusted HR of 1.39 (CI 1.14 - 1.70, p = 0.006) for the highest quartile of
Lp-PLA2 activity lost significance after adjustment for risk factors specifically
sex and lipids. On further examination, no associaton was observed with
stroke and either measurement of Lp-PLA2. Mass and activity of Lp-PLA2
were correlated (r = 0.44) and both measures correlated with total and LDL
cholesterol. However, activity not mass was related to HDL cholesterol (r =
-0.44) and triglyceride (r = 0.21).

Conclusions: In an elderly population in which LDL is not related to risk,
Lp-PLA2 is a positive risk factor for coronary disease but not stroke.
Funding: GlaxoSmithKline,CA, USA, and kits donated by DiaDexus

Th-W58:6 COMBINED EFFECT OF ADIPONECTIN AND
HDL-CHOLESTEROL ON PREMATURE CORONARY
ARTERY DISEASE RISK IN FAMILIAL
HYPERCHOLESTEROLEMIA AND OTHER
DYSLIPIDEMIAS

T. Bouhali1, D. Brisson1, G. Tremblay1, P. Perron1, M.C. Vohl2,
J.P. Despres2, M.N. Vissers3, B.A. Hutten3, J.J.P. Kastelein3, D. Gaudet1.
1Montreal University, Quebec, Canada; 2Laval University, Quebec, Canada;
3University of Amesterdam, Amsterdam, the Netherlands

HDL-Cholesterol (HDL-C) and adiponectin are covariates of the obesity-
related cluster of metabolic abnormalities and affect CAD expression in
familial hypercholesterolemia (FH) and non-FH lipid phenotypes.

Objective: To assess the combined effect of adiponectin and HDL-C on
the risk of CAD.

Methods: A sample 766 nondiabetic, dyslipidemic men younger than 60
years (383CAD+ matched for age with 383 CAD-) were classified according
to age-specific tertiles of plasma adiponectin and HDL-C. Multivariate regres-
sion models were built to estimate the association between CAD and classes
of adiponectin and HDL-C combinations. Comparisons were done with the
group of individuals in the second tertile of both plasma adiponectin and
HDL-C (intermediate adiponectin-intermediate HDL).

Results: The combined expression of low levels of adiponectin and HDL-C
(low adiponectin-low HDL) was associated with an increased CAD risk (Odds
ratio (OR)=2.55;p=0.002), whereas high levels of both concentrations (high
adiponectin-high HDL) tended to be associated with decreased CAD risk
(OR= 0.51;p=0.07). These results were not affected by the underlying cause
of dyslipidemia and were observed even after having excluded FH patients. In
contrast, high levels of HDL-C in presence of low adiponectinemia, or high
adiponectinemia in presence of low HDL-C concentrations had no significant
influence on CAD risk.

Conclusion: These results suggest that plasma level of HDL-C and
adiponectin synergistically modulate the risk of premature CAD and consti-
tute potential target for therapy or risk estimation.
Funding: This project was supported by ECOGENE-21 project.

Th-W58:7 SYSTEMIC ATHEROSCLEROTIC LESION IN
CEREBROVASCULAR DISEASE

J.E. Fernandez-Britto, J. Bacallao, R. Campos, D. Contreras. Havana Center
of Atherosclerosis, Havana, Cuba

Objective: To assess the association among cerebrovascular, aortic and coro-
nary atherosclerosis. To show the higher levels of atherosclerotic lesion in the
aorta and coronary arteries of patients with stroke as cause of death.

Methods: Atherometric system was used to measure the amount and type
of atherosclerotic lesion in 540 autopsies classified according to cause of
death. Including smoking of the patients. Measures on fatty streak, fibrous and
grave plaques were recorded on 3 artery sectors: aorta, coronaries and circle
of Willis. Canonical correlation analysis was used to assess the amount of
correlation between cerebral atherosclerosis and atherosclerosis at the other
two sites. Multivariate analysis of variance was used to evaluate the difference
between 2 groups of autopsies belonging to patients who died from stroke and
other causes.

Results: We found significant canonical correlations relating cerebral
atherosclerotic lesion with aortic and coronary. The association occurs mainly
at the expense of the fibrous plaque. There are also significant differences
between patients who died from stroke and other with both aortic and coronary
atherosclerosis, also at the expense of severe, and fibrous plaques.

Conclusions: 1 Atherosclerosis is a systemic process and is particularly
characterized by fibrous plaques at the circle of Willis. 2 Cerebrovascular
atherosclerosis is signficantly associated with aortic and coronary atheroscle-
rosis, especially with the former. 3 Patients who died from stroke also show
higher leves of atherosclerotic lesion at the aortic and coronary arteries.
Funding: At the whole expense of (CIRAH)
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Th-W59 MENOPAUSE: NEW APPROACHES TO
INTERVENTION

Th-W59:1 POSTMENOPAUSAL HORMONE THERAPY –
LESSONS FROM THE WOMEN’S HEALTH INITIATIVE

B.V. Howard1, J. Rossouw2, G. Anderson3, J.E. Manson4, J. Hsia5,
S. Wassertheil-Smoller6 , S. Hendrix7, R. Chlebowski8 , M.L. Stefanick9 ,
J. Cauley10, R. Jackson11. 1MedStar Research Institute, Hyattsville,
Maryland, USA; 2National Heart, Lung, and Blood Institute, National
Institutes of Health, Bethesda, Maryland, USA; 3Fred Hutchinson Cancer
Research Center, Seattle, Washington, USA; 4Brigham & Women’s Hospital,
Chestnut Hill, Massachusetts, USA; 5George Washington University,
Washington, DC, USA; 6Albert Einstein College of Medicine, Bronx, New
York, USA; 7Wayne State University, Detroit, Michigan, USA; 8Harbor-UCLA
Research and Education Institute, Torrance, California, USA; 9Stanford
University, San Jose, California, USA; 10University of Pittsburgh, Pittsburgh,
Pennsylvania, USA; 11Ohio State University, Columbus, Ohio, USA

Objective: To determine the effects of treatment with estrogen alone vs. es-
trogen plus progestin on coronary disease, stroke, breast cancer, and fractures
in postmenopausal women.

Methods: Randomized, blinded, placebo controlled trials were conducted
in 40 clinical centers involving postmenopausal women 50-79 years of age
at baseline; 10,739 were enrolled in a trial of conjugated equine estrogen
(0.625mg/day)(CEE) for an average of 6.6 years and 16,608 in a trial of CEE
plus medroxy-progesterone acetate (0.625/2.5mg/day)(E+P) for 5.2 years.
Outcomes were ascertained and adjudicated using standardized protocols.

Results: Baseline differences between women in the CEE and E+P tri-
als reflected those observed with hysterectomy status – CEE women were
heavier, had lower income and education, and were more likely to have
diabetes, hypertension, and high cholesterol. In both trials, hormone therapy
was associated with lower LDL, insulin, and glucose and higher HDL and
triglycerides. Both CEE and E+P were associated with increased risk for
stroke (HR [95%CI] 1.39 [1.10-1.77] and 1.41 [1.07-1.85]) and deep venous
thrombosis (1.47 [1.04-2.08] and 2.07 [1.49-2.87]). There were increased risks
of coronary heart disease (CHD) and breast cancer with E+P (1.24 [1.00-1.54]
and 1.26 [1.00-1.59], respectively) but not with CEE (0.91 [.75-1.12] and 0.77
[.59-1.01]). Hip fracture was reduced with both (0.61 [0.41-0.91] and 0.67
[0.47-0.96]). There were no clinically meaningful changes in indices of quality
of life with either regimen, and both led to increased rates of gallbladder
disease and new onset and worsening incontinence.

Conclusions: Treatment with estrogen plus progestin for up to 5 years or
CEE for up to 6 years is not beneficial overall. Their risk-benefit profiles are
not consistent with a viable intervention for primary prevention of chronic
diseases in postmenopausal women.
References
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Th-W59:2 INTERNATIONAL GUIDELINES: CARDIOVASCULAR
PREVENTION AND ESTROGENS –
A CONTRADICTION?

M.H. Birkhaeuser. Div. of Gynaecolog. Endocrinology and Reprod. Med.,
University of Berne, Inselspital, Effingerstrasse 102, 3010 Berne, Switzerland

Most international guidelines state today that there is no primary and secondary
cardiovascular preventive effect in postmenopausal women using estrogens
and that the cardiovascular risk might even be increased. These recommenda-
tions are largely based on the Women’s Health Initiative (WHI). The WHI has
been designed to evaluate the risk benefit ratio of hormonal treatment after
menopause, particularly with respect to prevention of cardiovascular diseases,
breast cancer risk and cerebral aging. The WHI has been done in elderly,
asymptomatic women taking hormone treatment (estrogen+progestagen, HT)
or estrogen treatment (unopposed estrogen, ET) for prevention of metabolic
diseases and not for the treatment of climacteric symptoms. Its results show,
for the total study population, that HT might increase the cardiovascular risk
if it is started in the later postmenopause.

Women starting HT/ET for treatment of climacteric symptoms are usually
in their menopausal transition or immediately postmenopausal. In contrast, the
WHI participants had a mean age of 63.2 (HT arm) resp. 63.6 (ET arm) years
at recruitment. The baseline characteristics of the WHI participants reveal
the presence of cardiovascular risk factors in a high percentage at inclusion
and let us suppose that most women had already atherosclerotic lesions, a
fact that is much less probable in younger women starting HT/ET imme-
diately after cessation of their endogenous estrogen production. Therefore,
it must be admitted that the WHI has not been designed to study primary
prevention sensu strictiori as it pretended to do. This is confirmed by the
subanalysis of the WHI done in the group of women having a distance from
menopause of less than 10 years at inclusion. The Hazard Ratio of 0.89 in
this subgroup is much lower than the increased cardiovascular risk published
earlier for the total cohort. These results in younger women resemble closely
those of solid observational studies, particularly the Nurses’ Health Study,
and of the EPAT trial, finding both a cardio-protection by ET/HT in early
postmenopausal women, and they are compatible with the experimental data
in monkeys: all these findings point to a cardioprotective effect in females
if HT/ET is initiated during the peri- and early postmenopause (“window of
opportunity”). Unfortunately, the HT arm of the WHI was tenfold underpow-
ered and therefore unable to show a statistically significant cardio-protective
effect in women starting HT/ET during the menopausal transition. The ET
arm, too, was not sufficiently powered to reveal a statistically significant
difference between the administration of unopposed estrogens and placebo in
women initiating ET during the menopausal transition, although there was no
increased cardiovascular risk in the total study population and a clear trend
to a cardioprotection in women starting ET early. However, these data of
the WHI are sufficient to suggest in agreement with observational data that
estrogens do not increase the cardiovascular risk in younger women and that
HT/ET may have a beneficial effect in on the cardiovascular system (“true”
primary preven-tion) if they are started immediately after cessation of the
ovarian estrogen production.

Although it is rightly concluded from the data available today that HT is
contraindicated for secondary cardiovascular prevention, there remains a frank
contradiction between the recommendations of most international guidelines
and the existing data for primary cardiovascular prevention. Because timing
of HT/ET is not taken into account, most guidelines and recommendations
state that HT/ET might increase the cardiovascular risk and should not be
prescribed for primary cardiovascular prevention. These statements provoke
unnecessary fears in younger symptomatic women, the age group where
HT/ET is till the most powerful therapeutic tool at our disposition to treat
climacteric symptoms.

In conclusion, based on all data available, it is likely that for preven-
tive effects of HT/ET, there is a “Window of Opportunity”. Therefore, in
contradiction to most international guidelines a cardioprotective effect seems
plausible, if ET/HT is started during the menopausal transition or immediately
after menopause,

Th-W59:3 MOLECULAR AND CELLULAR BASIS FOR
CARDIOVASCULAR GENDER DIFFERENCES

R.D. Patten. Molecular Cardiology Research Institute and Department of
Medicine, Division of Cardiology, Tufts-New England Medical Center,
Boston, MA, USA

Cardiovascular diseases (CVDs) are the major cause of morbidity and mortal-
ity for both men and women. While they occur uncommonly in premenopausal
women, their incidence rises sharply after the menopausal transition. Cardio-
vascular gender differences are apparent long before CVDs appear in men
and women, and improved understanding of the biology underlying these
differences has the potential to advance the diagnosis and treatment of CVDs
in both sexes. This talk will review gender differences in the molecular and
cellular physiology of the heart and blood vessels in health and disease, with
special attention to sex steroid hormone receptor signaling in cardiovascular
tissues. Sex steroid hormones (SSHs) and their receptors are critical determi-
nants of cardiovascular gender differences. Most research has focused on the
effects of estrogen and estrogen receptors (ERs) on cardiovascular physiology
and disease, whereas progesterone and testosterone and their receptors (PR
and AR), and the enzyme aromatase, have received far less attention. Steroid
hormones activate their cognate receptors, members of the nuclear hormone
receptor superfamily of ligand-activated transcription factors. Ligand-bound
sex steroid hormone receptors (SSHRs) dimerize and bind to specific DNA
response elements, and engage the general transcriptional apparatus. Several
newer SSHR signaling concepts with implications for cardiovascular physiol-
ogy that have emerged recently will be discussed. The heart and blood vessels
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express SSHRs, and their importance in the vascular injury response and in
normal vascular physiology is established, especially for estrogen receptors.
However, much remains to be understood about SSHR-mediated events in
blood vessel and heart cells. Current data support that both of the known estro-
gen receptors, ERα and ERβ, regulate vascular contractile function and blood
pressure. Endothelial nitric oxide synthase (eNOS) generates the endogenous
vasodilator NO, which is necessary for maintenance of normal blood pressure.
Estrogen activates eNOS in an ER-dependent manner and causes rapid vascu-
lar dilatation. New data support that this occurs by tethering a subpopulation
of estrogen receptors to plasma membrane caveolae by a specific interaction
with a newly identified scaffold protein. Accordingly, new clinical data has
emerged about the effect of polymorphisms in the ERα gene (ESR1) on the
risk for CVD and these will be reviewed as well. The manner in which
SSHs and SSHRs regulate myocardial biology presently remains unclear. Data
supporting a role for estrogen and ERs in cardiomyocyte programmed cell
death and hypertrophy will be discussed, including how the effects of estrogen
and ERs may, in part, explain observed gender differences in myocardial
responses to overload. Observational studies show consistently that CVD risk
decreases with HRT use and increases with premature menopause. In contrast,
the WHI and other randomized trials of HRT failed to show an HRT effect
in lowering cardiovascular events. This discrepancy remains misinterpreted as
providing evidence that HRT does not afford cardiovascular protection. Both
methodological and biological issues contribute to these differences between
observational and randomized clinical trials, but the age at which women
initiate HRT is likely critical. Studies in primates and other animal models
support that the beneficial effects of HRT in preventing atherosclerosis occur
only if HRT is initiated before the development of advanced atherosclerosis
(the timing hypothesis), which will also be discussed.
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Th-W59:4 CD4 T CELL DYSFUNCTION OF PERIMENOPAUSAL
WOMEN; THE ROLE OF ESTROGEN IN
ATHEROSCLEROSIS

K. Sato, K. Murasaki, N. Hagiwara, H. Kasanuki. Tokyo Women’s Medical
University, Tokyo, Japan

Objective: Postmenopausal women develop atherosclerosis quickly and have
a high incidence of acute coronary syndromes. However the relationship
between low estrogen level and the mechanisms of atherosclerosis devel-
opment is not fully understood. This study examined the hypothesis that
perimenopausal women with low level of estrogen already have T cell
dysfunction and as a result experience accelerated atherosclerosis.

Methods and Results: Fresh CD4 T cells were isolated from 10 peri-
menopausal women (PMW, 53.6 ± 2.16 years old) with chest pain and 13
sexually mature women (NC, 37.5 ± 1.73 years old) as a control. Estrogen
level in plasma was lower in the PMW than NC (P < 0.001) by ECLIA. Es-

trogen level was significantly correlated with estrogen receptor alpha (ESR1)
mRNA by real-time PCR (R = 0.537, P < 0.03). ESR1 and estrogen receptor
beta (ESR2) mRNA of CD4 T cells in PMW was lower than NC (P <

0.05). TNF alpha mRNA showed a statistical tendency to appear more often
in PMW than NC. CD4 T cells from PMW induced apoptosis of human
umbilical vein endothelial cells was higher than that from the NC (P < 0.03)
in co-culturing system and negatively correlated with ESR2 expression (R =
0.75, P < 0.005). Treatment with 17beta-estradiol showed reduction of CD4
T cell induced apoptosis in PMW. Estrogen receptor antagonist ICI 172,780
abolished estrogen protection.

Conclusion: From these results we conclude that the CD4 T cells in
perimenoposal women display dysfunction related with deficiency of estrogen
and estrogen receptor. It may contribute to the acceleration of atherosclerosis
and acute coronary syndrome.

Th-W59:5 ESSENTIAL ROLE OF BONE MARROW FGF2 IN THE
EFFECT OF ESTRADIOL ON
REENDOTHELIALIZATION AND EPC
MOBILISATION

C. Filipe1, V. Fontaine1 , N. Werner2, P. Gourdy1, A. Billon1,
B. Garmy-Susini1, L. Brouchet1 , T. Doetschman3, G. Nickenig2 ,
J.-F. Arnal1. 1Institut Louis Bugnard, Inserm U589, Toulouse, France;
2University Hospital of the Saarland, Homburg/Saar, Germany; 3University
of Cincinnati College of Medecine, Cincinnati, USA

17β-estradiol (E2) accelerates reendothelialization and increases the number
of circulating endothelial progenitor cells (EPCs), but whether a major growth
factor, such as Fibroblast Growth Factor-2 (FGF2) is involved in these pro-
cesses remains unknown. FGF2 is expressed as both a secreted low MW (lmw)
isoform, and two intranuclear high MW (hmw) isoforms in mouse. The present
study explored the role of FGF2 in the effect of E2 on reendothelialization and
EPC levels in a mouse model.

As previously reported, E2 increased both the velocity of reendothelial-
ization and the number of circulating EPCs in ovariectomized wild type
(Fgf2+/+) mice. In contrast, the effect of E2 on both parameters was abol-
ished in mice deficient in FGF2 mice (Fgf2-/-), demonstrating that FGF2 is
absolutely required for these effects of E2. E2 was found to slightly increase
FGF2hmw levels in the aorta, and markedly increase both FGF2lmw and
FGF2hmw in bone marrow (BM). To evaluate the specific role played by
increased BM FGF2 expression in the effect of E2, we developed chimeric
mice by grafting Fgf2-/-BM to Fgf2+/+ (Fgf2-/-BM ≥ Fgf2+/+) mice and
observed that the effect of E2 on both reendothelialization and EPC levels was
abolished. In contrast, both effects of E2 in Fgf2+/+BM ≥ Fgf2-/- mice were
similar to those observed in Fgf2+/+ mice, demonstrating that only BM, but
not extramedullary, FGF2 is required for both effects.

In conclusion, BM FGF2 is necessary and sufficient to mediate the
accelerative effect of E2 on both reendothelialization and EPC mobilization.

Th-W59:6 SEX-SPECIFIC INTERACTION BETWEEN APOE
AND APOA5 VARIANTS AND PLASMA LIPID
LEVELS

J. Hubacek1, V. Adamkova2, V. Lanska2, Z. Skodova2. 1Cardiovascular
Research Centre, Prague, Czech Republic; 2Institute for Clinical and
Experimental Medicine, Prague, Czech Republic

Objective: The individual importance of APOA5 and APOE genes for de-
termination of plasma triglycerides (TG) and total cholesterol (TC) levels
has been proved in many population studies. We have analyzed simultaneous
effect of APOA5 and APOE variants on plasma levels of TG and TC in a large
Caucasian population.

Methods: Variants T-1131>C and Ser19>Trp in APOA5 gene and e2/e3/e4
alleles in APOE genes were analyzed by PCR and restriction analysis in 1191
males and 1368 females, representatively selected from Czech Caucasian
population.

Results: APOA5 variant exhibit no effect on TC levels, but carriers of the
less common APOA5 alleles (C-1131 and Trp19) have elevated TG levels.
Also effect of APOE gene, if analyzed individually, showed usual association
with TC levels. In males, there was no interaction between APOE and APOA5
and plasma lipid levels.

In females, if both variants analyzed simultaneously, an association be-
tween APOE polymorphism was observed just on the background of the most
common APOA5 haplotype (TT-1131/SerSer19). On this genetic background,
E2 allele carriers have the lowest (5.12 ± 1.15 mmol/L) and the E4 allele
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carriers the highest (6.05 ± 1.06 mmol/L) levels of plasma TC, with E3E3
homozygotes having the medium values (5.69 ± 1.16 mmol/L) (p<0.001)
If at least one less common APOA5 allele (C-1131 or Trp19) was present,
APOE exhibit no significant effect on plasma TC levels.

APOA5 did not affect plasma TG levels, if APOE4 allele was present (1.44
± 0.77 mmol/L for common haplotype, 1.43 ± 0.67 mmol/L for others). In
the presence of APOE2 or APOE3 alleles carriers of the less common APOA5
(C-1131 and Trp19) alleles have higher TG levels (1.64 ± 1.05 mmol/L) than
others (1.37 ± 0.75 mmol/L) (p<0.01).

Conclusion: In females, we have detected combined effect of APOE and
APOA5 variants on plasma levels of cholesterol and triglycerides.
Funding: Supported by research grant 1M0510 (Ministry of Education, Youth
and Sports of the Czech Republic)

Th-W60 ATHEROSCLEROSIS: BASIC SCIENCE
(2nd PART)

Th-W60:1 THE ROLE OF LIMK1 IN ENDOTHELIAL BARRIER
FUNCTION

M. Gorovoy, T. Voyno-Yasenetskaya. University of Illinois, Chicago, USA

Microtubule (MT) destabilization promotes the formation of actin stress
fibers and enhances the contractility of endothelial cells, thereby increasing
endothelial permeability however, the mechanism involved in the coordinated
regulation of MTs and the actin cytoskeleton is poorly understood. LIM
kinase 1 (LIMK1) regulates actin polymerization by phosphorylating the actin
depolymerization factor, cofilin. Here we report that LIMK1 is involved in
the MT destabilization. In endothelial cells endogenous LIMK1 co-localizes
with MTs and forms a complex with tubulin via the PDZ domain. Overex-
pression of wild type LIMK1 resulted in MT destabilization, whereas the
kinase-dead mutant of LIMK1 (KD) did not affect MT stability. Importantly,
down-regulation of endogenous LIMK1 by small interference RNA resulted
in abrogation of the thrombin-induced MTs destabilization and the inhibition
of thrombin-induced actin polymerization. We examined pulmonary vascular
permeability in LIMK1 knockout mice. We found that endothelial perme-
ability in the lungs of LIMK1 -/- mice was lower than that of wild type
mice. Perfusion of the lungs of wild type mice with PAR1 peptide showed
significant increase of endothelial permeability. Notably, the endothelial per-
meability of the lungs of LIMK1 -/- mice after PAR1 peptide perfusion was
significantly lower than that of wild type. Our findings indicate that LIMK1
may coordinate microtubules and actin cytoskeleton. We suggest that the
downregulation of LIMK1 protein leads to less permeable pulmonary blood
vessels.

Th-W60:2 ALKYL-LYSOPHOSPHATIDIC ACID IS A NOVEL
ENDOGENOUS PARTIAL AGONIST OF PPAR-G

G. Tigyi1, T. Tsukahara1, R. Tsukahara1, S. Yasuda1, N. Makarova1 ,
W. Valentine1 , P. Allison2, H. Yuan2, A. Parrill2 , D. Baker3. 1Dept. of
Physiology, University of Tennessee, Memphis, USA; 2Dept. of
Chemistry,University of Memphis, Memphis, USA; 3Dept. of Medicine,
University of Tennessee, Memphis, USA

Objective: Characterize the interaction of 1-O-octadecenyl-2-hydroxy-sn-
glycero-3-phosphate (AGP) with PPARg in vitro and in vivo.

Methods: Molecular modeling, mutagenesis, ligand binding, and reporter
gene assays.

Results: AGP is a high-affinity partial agonist of PPARg. Binding studies
using the PPARg LBD showed that [32P]AGP and [3H]Rosiglitazone (Rosi)
specifically bind to PPARg and compete with each other. [32P]AGP bound
with a Kd ∼60 nM, similar to that of Rosi. However, AGP displaced ∼40%
of bound [3H]Rosi even when applied at a 2000-fold excess. Activation of
PPARg reporter gene expression by AGP and Rosi showed similar potency, yet
AGP-mediated activation was ∼40% that of Rosi. A complex between AGP
and PPARg was generated using molecular modeling. Residues interacting
with AGP were compared with those of Rosi within the Rosi-PPARg cocrystal
complex. These comparisons showed that the two ligands occupy partially
overlapping positions but make different hydrogen bonding and ion-pairing
interactions. Site-specific mutants of PPARg were prepared to examine indi-
vidual ligand binding. H323A and H449A mutants showed reduced binding of
Rosi but maintained binding of AGP. In contrast, the R288A showed reduced
AGP binding but maintained Rosi binding. Finally, alanine replacement of
Y473 abolished binding and activation by Rosi and AGP.

Conclusion: These observations indicate that the endogenous lipid medi-
ator AGP is a high-affinity ligand of PPARg but that it binds via interactions
distinct from those involved in Rosi binding.
Funding: NIH NHLBI 79004.

Th-W60:3 ACUTE ANTI-INFLAMMATORY PROPERTIES OF
STATINS INVOLVE PEROXISOME
PROLIFERATOR-ACTIVATED RECEPTOR-ALPHA
VIA INHIBITION OF THE PKC SIGNALLING
PATHWAY

R. Paumelle 1, C. Blanquart1 , O. Briand1, O. Barbier1, C. Duhem1,
G. Woerly2, J.C. Fruchart1 , D. Dombrowicz2, C. Glineur1, B. Staels1.
1Institut Pasteur de Lille, Inserm U545, Université de Lille2, Lille, France;
2Institut Pasteur de Lille, Inserm U547, Lille, France

Statins are inhibitors of 3-hydroxy-3-methyl-glutaryl-CoA (HMG-CoA) re-
ductase used in the prevention of cardiovascular diseases (CVD). In addition to
their cholesterol-lowering activities, statins exert pleiotropic anti-inflammatory
effects, which might contribute to their beneficial effects not only on CVD, but
also on lipid-unrelated immune and inflammatory diseases, such as rheuma-
toid arthritis, asthma, stroke and transplant rejection. However, the molecular
mechanisms involved in these anti-inflammatory properties of statins are un-
resolved. Here we show that the Peroxisome Proliferator-Activated Receptor
(PPAR)-alpha mediates anti-inflammatory effects of simvastatin in vivo in
models of acute inflammation. The inhibitory effects of statins on lipopolysac-
charide (LPS)-induced inflammatory response genes were abolished in PPAR-
alpha-deficient macrophages and neutrophils. Moreover, simvastatin inhibited
PPAR-alpha phosphorylation by LPS-activated PKC-alpha. A constitutive
active form of PKC-alpha inhibited NFkappaB transrepression by PPAR-alpha
whereas simvastatin enhanced transrepression activity of wild-type PPAR-
alpha, but not of PPAR-alpha mutated in its PKC phosphorylation sites. These
data indicate that the acute anti-inflammatory effect of simvastatin occurs via
PPAR-alpha by a mechanism involving inhibition of PKC-alpha inactivation
of PPAR-alpha transrepression activity.

Th-W60:4 INCREASED ATHEROSCLEROTIC BURDEN IN
YOUNG VERSUS AGED LDL-RECEPTOR KNOCKOUT
MICE

A.O. Kraaijeveld 1,2, R. De Nooijer2, E.E. Van Der Wall1, J.W. Jukema1,
T.J.C. Van Berkel2, E.A.L. Biessen2. 1Leiden University Medical Centre,
Dep. of Cardiology, Leiden, the Netherlands; 2Leiden Amsterdam Centre For
Drug Research, Dep. of Biopharmaceutics, Leiden, the Netherlands

Objective: Aging is regarded as a major risk factor in the development of
atherosclerosis. However, it is still unclear whether it directly or indirectly
impacts the process of atherogenesis.

Methods and Results: Atherosclerotic lesions were elicited in carotid
arteries of young (12 weeks, n=16) and aged (52 weeks, n=15) LDLr-/-
mice by bilateral perivascular collar placement after six weeks of high-fat
diet. Cholesterol levels were found to be consistently increased in young vs.
aged mice (baseline 1690 vs 1294 mg/dl; P<0.001). After six weeks, carotid
and innominate arteries as well as aortic roots were harvested and analyzed.
Carotid plaque (40,500 vs 14,800 μm2, P<0.04) and media size (52,300 vs
33,600 μm2, P<0.02) were larger in young vs. aged mice. Due to a substantial
outward remodeling in younger mice (total vessel area 179,400 vs 113,500
μm2, P<0.04), their lumen areas were increased as well (86,572 vs 65,122
μm2, P<0.04). In line with this finding, aortic root plaque size was larger in
young mice (7,38×105 vs 5,06×105 μm2, P<0.03) as well, brachiocephalic
artery plaques of both age groups displayed the same tendency. Collagen and
macrophage content were comparable between groups, suggesting that age
per se is not a causal factor in plaque stability.

Conclusions: Reduced plasma cholesterol levels, decreased atherogenesis
and outward remodeling accompany increasing age in our model. Thus, while
the atherogenic propensity may even be quenched at high age, the loss of
remodeling capacity of aged vessels may aggravate the clinical repercussion
of atherosclerosis considerably.
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Th-W60:5 INHIBITION OF FIBROBLAST GROWTH FACTOR
RECEPTOR SIGNALING ATTENUATES
ATHEROSCLEROSIS IN APOLIPOPROTEIN
E-DEFICIENT MICE

T. Raj1,2 , P. Kanellakis1 , G. Pomilio1, G. Jennings1, A. Bobik1, A. Agrotis1.
1Baker Heart Research Institute, Melbourne, Australia; 2Department of
Anatomy and Cell Biology, Monash University, Melbourne, Australia

Objective: Fibroblast growth factors and their receptors (FGFRs) are ex-
pressed in human atherosclerotic lesions but their significance for lesion
development have not been delineated. Here, we investigated the signifi-
cance of FGFR expression for the development of atherosclerotic lesions in
ApoE-deficient (-/-) mice.

Methods: ApoE-/- mice fed a high fat diet were administered the FGFR
tyrosine kinase inhibitor SU5402 (25mg/kg/day sc), a dose which inhib-
ited neointima growth by 85%. Image analysis, immunohistochemistry, and
quantitative (real-time) PCR methodology were used to determine SU5402
effects on lesion size at the aortic sinus, macrophage and smooth muscle cell
accumulation, the expression of monocyte chemotactic and retention factors,
as well as its effects on FGFR expression/phosphorylation.

Results: FGFR tyrosine kinase inhibition reduced phosphorylated FGFRs
in the lesions by 90%, associated with a 65% reduction in lesion size
measured using Oil Red O. Macrophages and smooth muscle cells within
lesions were reduced by 58% and 78% respectively. Monocyte chemotactic
protein-1 expression was also reduced, as was the expression of hyaluro-
nan synthase, cyclo-oxygenase-2, CD36 and endothelial monocyte-activating
polypeptide-II; plasma cholesterol was unaffected.

Conclusions: ApoE-/- mice express an active FGF/FGFR system that
promotes the development of atherosclerosis via increased smooth muscle
cell proliferation, and by augmenting macrophage accumulation via increased
expression of MCP-1 and factors promoting macrophage retention in lesions.
Funding: NHMRC of Australia (Program Grant).

Th-W60:6 TISSUE-SPECIFIC SIALIDASE DEFICIENCY
PROTECTS AGAINST ATHEROSCLEROSIS IN
EXPERIMENTAL ANIMALS

A.E. Yang1, V. Tedesco2, H.F. Kufaishi1, B.L. Trigatti2 , S.A. Igdoura1,3.
1Department of Biology, McMaster University, Hamilton, Canada;
2Department of Biochemistry and Biomedical Sciences, McMaster University,
Hamilton, Canada; 3Department of Pathology and Molecular Medicine,
McMaster University, Hamilton, Canada

Previous studies have suggested that the level of sialic acid modification of
apolipoproteins may affect lipoprotein metabolism and atherogenic poten-
tial and that sialic acid modification of certain cell surface molecules may
modulate inflammation and the immune response. Lipoprotein metabolism,
inflammation and the immune response play important roles in the devel-
opment of atherosclerosis. The lysosomal sialidase neu1 may play a role in
modulating sialic acid incorporation into a variety of cell surface and secreted
proteins.

Objective: To establish if a deficiency in sialidase affects development of
atherosclerosis. Methods and Results: We generated ApoE knockout (ApoE-
/-) mice harboring a mutated neu 1 sialidase gene (B6.SM/ApoE-/-). Both
male and female double homozygous mutant mice had decreased IDL and
LDL-cholesterol levels compared to ApoE-/- mice. Male B6.SM/ApoE-/-
mice exhibited >60% reduced aortic atherosclerotis compared to ApoE-/-
controls. To test the contribution of neu 1 sialidase expression in leuko-
cytes to atherosclerosis, we measured diet-induced atherosclerosis in LDL
receptor knockout mice transplanted with bone marrow from either sialidase
mutant B6.SM or control C57BL6/J mice. Leukocyte specific neu 1 sialidase
deficiency reduced atherosclerosis by ∼50%.

Conclusion: Sialidase deficiency confers protection against atherosclerosis
in both ApoE- and LDL receptor- knockout mice.
Funding: Grants to SAI and BLT from the Heart and Stroke Foundations of
Ontario and Canada and the Canadian Institutes of Health Research.

Th-W60:7 SIMVASTATIN ABROGATES LYSYL OXIDASE
DOWNREGULATION INDUCED BY TUMOUR
NECROSIS FACTOR-ALPHA: LYSYL OXIDASE AS A
NEW MARKER IN ENDOTHELIAL DYSFUNCTION

C. Rodriguez, J.F. Alcudia, B. Raposo, J. Martínez-González, L. Badimon.
Centro de Investigación Cardiovascular, CSIC-ICCC, HSCSP, Barcelona,
Spain

Objective: TNF-alpha promotes endothelial dysfunction, atherosclerosis and
advanced heart failure. We have analyzed whether lysyl oxidase (LOX), en-
zyme involved in the impairment of endothelial function, could be modulated
by TNF and if simvastatin (SIM) could prevent such effect.

Methods: LOX expression and activity were analyzed by Real-Time RT-
PCR and by a fluorimetric assay respectively in porcine aortic endothelial
cells (PAEC). Transcriptional activity was measured by transient transfection
with LOX-dependent luciferase reporter constructs.

Results: LOX activity was significantly reduced by TNF (1 ng/ml; 40
h) in PAEC. This effect was preceded by a decrease of LOX mRNA levels
after 24 h of incubation (Control: 100±3.6 vs TNF: 52.6±4.6; p<0.001).
A reduction of LOX transcriptional activity (2 fold) was associated with
LOX mRNA downregulation. Promoter deletions showed that TNF-dependent
regulation was produced through element/s located in the first 120 bp. The
effect of TNF was not due to a pro-apoptotic effect and was mediated by
TNF receptor-2. SIM (0.1 uM) blocked TNF-mediated LOX decrease, effect
reversed by mevalonate and geranylgeranyol but not by farnesol. Furthermore,
both RhoA/ROCK inhibitors and a RhoA dominant-negative mimicked SIM.

Conclusion: Endothelial dysfunction caused by TNF is associated with an
early downregulation of LOX. Simvastatin prevented TNF deletereous effect
on LOX through a RhoA/ROCK-dependent mechanism. Thus, LOX could be
considered as a new marker of endothelial dysfunction and a new mediator of
statin vascular effects.
Funding: FIS PI030355, PI020392, PI020361, RECAVA (C03-01)

Th-W60:8 THE INTERFERON INDUCIBLE GENE 12, A NOVEL
FACTOR MODULATING THE VASCULAR RESPONSE
TO INJURY

N. Papac-Milicevic 1, L. Ryban1, J. Zaujec1, C.J. Binder1, J.M. Breuss1,
E.B. Binder2, P. Uhrin1, B.R. Binder1. 1Dept. Vasc. Biol. and Inst. Med. &
Chem. Lab. Diag., Vienna, Austria; 2Emory University, Atlanta, USA

Objective: The NR4A family of nuclear receptors is upregulated in the in-
flammed vasculature. In mice adenoviral over expression of NR4A1 abolished
restenosis upon carotid artery ligation. It is unclear why the beneficial effect
of NR4A1 is not fully appreciated and we searched for factors that attenuate
its beneficial activity in vasculature.

Methods: Yeast 2 hybrid screen with NR4A1 as bait was done with a
library from cytokine activated microvascular endothelial cells. We found
the interferon inducible gene 12 (ISG12) as interaction partner. ISG12 co-
localization with NR4A1 and its activity and expression was analyzed. To
understand ISG12 function, we generated ISG12-/-, and ISG12-/-/NR4A1-/-
double knock out mice that were analyzed by carotid artery ligation. SNPs in
ISG12 were correlated with vascular diseases in man.

Results: ISG12 is upregulated by interferons in vascular cells and found
increased in atherosclerotic plaques. ISG12 enhances nuclear export of tran-
scription factors such as nuclear receptors NR4A1 and PPARs, thereby
decreasing their beneficial activities in vascular disease. ISG12-/- mice have
no gross phenotype but are resistant to restenosis upon carotid artery ligation
while ISG12-/-/NR4A1-/- double deficient mice are not. We could show an
correlation between an ISG12 SNP with the vascular disease.

Conclusions: ISG12 is a novel gene upregulated in the vasculature upon
injury that contributes to vascular pathologies by increasing nuclear export
of beneficial nuclear receptors thereby down-regulating their transcriptional
activities.
Funding: CeMM project #9 and EVGN LSHM-CT-2003-503254.
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Th-W61 ANIMAL MODELS (3rd PART)

Th-W61:1 UROTENSIN-II RECEPTOR KNOCKOUT INCREASES
PLASMA TOTAL CHOLESTEROL AND
ATHEROSCLEROSIS IN APOE KNOCKOUT MICE

N. Bousette 1, W. Al-Ramli1, F.U. Hu1, E.H Ohlstein2, S. Douglas2,
A. Giaid1. 1McGill University, Montreal, Canada; 2GlaxoSmithKline, King
of Prussia, USA

Objective: Based on our recent findings of increased expression of Urotensin-
II (UII) and its receptor, UT, in human atherosclerosis, we sought to determine
the effect of UT gene deletion in a mouse model of atherosclerosis.

Methods: We developed UT knockout (KO) mice by homologous recom-
bination using the neomycin phosphotransferase gene cassette. These mice
were then crossed with ApoE KO mice to develop UT/ApoE double knockout
(DKO) mice. At 6 weeks of age wild-type (WT), UT KO, ApoE KO, and DKO
mice were placed on a high fat western type diet for 12 weeks. We evaluated
the degree of atherosclerosis via an en face aortic presentation, and the lesion
area was quantified and compared to total aortic area.

Results: ApoE Ko mice showed apparent aortic atherosclerosis and hepatic
steatosis. Negligible atherosclerosis was observed in either WT or UT KO
mice. However, DKO mice exhibited significantly increased atherosclerosis
compared to ApoE KO mice (P<0.05). This was associated with a significant
increase in total plasma cholesterol (P<0.001) and decrease in hepatic steato-
sis (P<0.05). In addition, we found that the mass of the heart was significantly
increased in DKO mice compared to all other strains (P<0.01).

Conclusions: We have shown that UT gene deletion exacerbates hyperlipi-
demia in a mouse model of atherosclerosis leading to increased aortic lesion
formation. The profound hyperlipidemia in DKO mice may be due to altered
liver metabolism of lipids as evidenced by the significantly decreased hepatic
steatosis.

Th-W61:2 LEPTIN DEFICIENCY IN APOE*3LEIDEN
TRANSGENIC MICE. A NEW MOUSE MODEL WITH
COMBINED INSULIN RESISTANCE AND
ATHEROSCLEROSIS

J.W.A. Van Der Hoorn1,2, J.W. Jukema2, P. Koolwijk1, H.M.G. Princen1.
1Biomedical Research, TNO Pharma, Leiden, the Netherlands; 2Dept of
Cardiology, Leiden University Medical Centre, Leiden, the Netherlands

Objectives: The demand for research into the effect of IR or DMII on
atherosclerosis is increasing, but only a limited amount of models, are avail-
able. We generated a new mouse in which IR and DMII are combined with
mild hyperlipidemia to study their combined effect on atherogenesis.

Methods: APOE*3 Leiden mice (E3L), a well-established model for
hyperlipidemia and atherosclerosis, responding to treatment with statins and
fibrates, were cross-bred with Ob/Ob mice. On chow cholesterol (TC) and
triglyceride (TG) levels were 8.5 ± 2.4 mM and 2.2 ± 0.9 mM in E3L.Ob/Ob
mice and 2.7 ± 0.5 mM and 2.9 ± 1.1 mM in E3L mice. To raise TC 0.25%
cholesterol was added to the diet resulting in TC and TG of 14.9 ± 2.4 mM
and 2.5 ± 0.8 mM for the E3L.Ob/Ob and 8.4 ± 3.0 mM and 2.0 ± 1.3
mM for the E3L mice. An athero control group of E3L mice receives western
type diet, resulting in similar TC as the E3L.Ob/Ob. Lipoprotein profiles of
the E3L.Ob/Ob mice show a small VLDL, a large LDL and a smaller HDL
cholesterol peak.

The mice will be fed this atherogenic diet for 20 weeks and atherosclerosis
will be quantified. Plasma lipids, glucose, insulin, blood pressure, hormones
and inflammatory markers are measured at the end.

Conclusions: E3L.Ob/Ob is a new humanised mouse model, in which
DMII and atherosclerosis are combined. The leptin deficient genotype results
in IR and DMII and the E3L genotype makes this model very sensitive
for diet induced hyperlipidemia, resulting in atherosclerosis. Therefore the
E3L.Ob/Ob mice may be a promising model to investigate the effect of drugs
that reduce IR or DMII on atherosclerosis.

Th-W61:3 12/15-LIPOXYGENASE DEFICIENCY AUGMENTS
ANGIOTENSIN-II-INDUCED ATHEROSCLEROSIS IN
APOLIPOPROTEIN E DEFICIENT MICE

F. Babamusta, N. Hatch, V.L. King. University of Kentucky, Lexington, USA

Objective: Angiotensin II (AngII) accelerates atherosclerotic lesion formation
in hyperlipidemic mice. The expression of a number of enzymes involved in

the metabolism of arachidonic and linoleic acid, including 12/15-lipoxygenase
(12/15-LO), is increased by AngII. Previous studies have demonstrated that
12/15-LO deficiency decreases atherosclerosis in hyperlipidemic mice. There-
fore, we sought to determine if AngII accelerates atherosclerosis through
induction of 12/15-LO.

Methods: Age matched male C57BL/6 apolipoprotein E (apoE) deficient
(12-LO+/+) and C57BL/6 12/15-LO deficient apoE-/- (12/15-LO-/-) mice
were infused with AngII (1,000 ng/kg/min) for 28 days.

Results: AngII-induced increases in systolic blood pressure were not
altered by 12/15-LO deficiency (12/15-LO+/+: 166 ± 8 vs 12/15-LO-/-:
172 ± 1 mmHg). 12/15-LO deficiency did not alter serum total cholesterol
concentrations or lipoprotein distribution in AngII infused mice. Surprisingly,
12/15-LO deficiency markedly increased AngII-induced atherosclerosis in the
aortic sinus (12/15-LO+/+: 0.132 ± 0.045 mm2 vs 12/15-LO-/-: 0.440 ±
0.083 mm2, P = 0.01). Moreover, atherosclerotic lesion formation in the aortic
arch was also increased in 12/15-LO deficient mice (12/15-LO+/+: 0.99 ±
0.26% vs 12/15-LO-/-: 2.71 ± 0.49%, P = 0.003).

Conclusion: These data contradict previous studies and suggest that in the
presence of AngII, 12/15-LO protects against atherosclerosis.
Funding: This work was funded by NIH Grant #RR0201145.

Th-W61:4 REDUCED ATHEROSCLEROSIS IN APO E -/- MICE
WITH HEPARAN SULFATE-DEFICIENT PERLECAN

K. Tran Lundmark1, P.K. Tran1, G. Paulsson Berne1, R. Soininen2,
K. Tryggvason1, T.N. Wight3, M.G. Kinsella3 , U. Hedin1. 1Karolinska
Institutet, Stockholm, Sweden; 2University of Oulu, Oulu, Finland; 3Benaroya
Research Institute, Seattle, USA

Objective: Perlecan is the predominant heparan sulfate proteoglycan in the
extracellular matrix of the artery wall. Heparan sulfate has previously been
suggested to possess anti-atherogenic properties by interfering with lipopro-
tein retention, suppression of inflammation, and inhibition of smooth muscle
cell growth.

Here, we investigated the role of perlecan and its heparan sulfate gly-
cosaminoglycan side-chains in atherogenesis by cross-breeding Apo E-/- mice
with mice expressing a heparan sulfate-deficient perlecan through targeted
deletion of exon 3 in domain I of the perlecan gene (hspg2D3/D3).

Methods and Results: Morphometric analysis of lesion formation in cross
sections of aortic roots and en face preparations of the aorta using Oil-Red-O
and Sudan IV revealed a significant decrease in lesion formation in Apo E-/-
/hspg2D3/D3 in comparison with ApoE-/- control mice at 15 and 33 weeks.
In order to study the mechanisms through which a reduced content of heparan
sulfate in the artery wall prevents atherosclerosis we are studying plaque com-
position with respect to cells and matrix components, uptake of 125I-labelled
LDL into the vessel wall in vivo, and LDL-binding to extracellular matrix
prepared from isolated smooth muscle cells.

Conclusions: In contrast to the current view, the results show that heparan
sulfate in the vessel wall rather promote the development of atherosclerotic
lesions in Apo E-/- mice, possibly by retention of lipoproteins.
Funding: Swedish Research Council (12233), Heart-Lung Foundation
(20050445)

Th-W61:5 CHOLESTERYL ESTER TRANSFER PROTEIN
EXPRESSION INCREASES THE (V)LDL/HDL RATIO
AND SEVERELY AGGRAVATES ATHEROSCLEROSIS
IN APOE*3-LEIDEN MICE

M. Westerterp1, C.C. Van Der Hoogt1, W. De Haan1, G.M. Dallinga-Thie2 ,
J.W. Jukema1, L.M. Havekes1,3 , P.C.N. Rensen1. 1Leiden University Medical
Center, Leiden, the Netherlands; 2Erasmus Medical Center, Rotterdam, the
Netherlands; 3TNO-Quality of Life, Leiden, the Netherlands

Objective: To evaluate the effect of human cholesteryl ester transfer protein
(CETP) expression on lipoprotein profiles and atherosclerosis in APOE*3-
Leiden (E3L) mice with a human-like lipoprotein profile.

Methods and Results: CETP E3L and E3L mice were generated by
crossbreeding. On a chow diet, CETP expression (activity=255 nmol CE/ml
h) resulted in 25% increased total cholesterol (TC) levels (5.3±2.3 vs 3.6±1.2
mM; P<0.05), and a shift in TC distribution from HDL towards VLDL. To
evaluate the effect of CETP on atherosclerosis development, female mice were
fed a Western-type diet containing 0.25% cholesterol, resulting in 1.5-fold
elevated TC in CETP E3L as compared to E3L mice (23.3±7.8 vs 13.5±5.2;
P<0.01). In addition, CETP activity was 4-fold increased as compared to the
chow diet, which resulted in approx. 2-fold reduction in HDL with a con-
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comitant 2-fold increase in VLDL/IDL. This CETP-induced shift affected the
cholesterol accepting potency of the plasma, which was decreased by approx.
30% as established using both J774 and Fu5AH cells. After 19 weeks of diet,
CETP E3L mice showed a 7.0-fold increase in mean atherosclerotic lesion
area in the aortic root (288900±48700 vs 41200±27800 μm2; P<0.0001) as
compared to E3L mice.

Conclusions: CETP has major impact on distribution of cholesterol be-
tween lipoproteins and represents a clear pro-atherogenic factor in E3L mice.
The CETP E3L mouse may be a valuable model for preclinical testing strate-
gies at raising HDL, which constitutes a novel therapeutic target in prevention
of cardiovascular disease.
Funding: Dutch Organisation for Scientific Research, VIDI 917-36-351

Th-W61:6 NUMBER OF AORTIC ADVENTITIAL MAST CELLS
AND SEVERITY OF AORTIC VALVE THICKENING
ARE INCREASED IN UREMIC APOE KNOCKOUT
MICE

M. Simolin1, S. Bro2, M. Mäyränpää1 , E. Falk3, L.B. Nielsen2,
P.T. Kovanen1. 1Wihuri Research Institute, Helsinki, Finland; 2Department of
Clinical Biochemistry, Rigshospitalet, University of Copenhagen,
Copenhagen, Denmark; 3Department of Cardiology and Institute of
Experimental Clinical Research, Aarhus University Hospital (Skejby),
Aarhus, Denmark

Objective: Our objective was to study the influence of impaired renal function
on the aortic mast cell (MC) numbers and on the thickening of aortic valves in
apoE-knockout (apoE-KO) mice.

Methods: ApoE-KO mice were divided into 3 groups: 5/6 nephrectomy
(N=23), unilateral nephrectomy (N=17), and no surgery (N=17). Paraffine
sections were prepared from ascending aorta at the levels of coronary arter-
ies and aortic valve cusps. We stained MCs enzyme-histochemically using
chloroacetate-esterase method. MCs were counted and their location was
determined (valves, intima, media, or adventitia). The maximal thickness of
the thickest aortic valve cusp was measured at the site of the central nodule.

Results: MCs were absent in the intimal or medial layers of the aortic roots
of all groups of apoE-KO mice. In the adventitial layer, significantly more
MCs were present in 5/6 nephrectomized mice (8.5 ± 3.1; mean ± SD) than
in unilaterally nephrectomized mice (5.1 ± 3.2; P=0.002) or in unoperated
mice (6.0 ± 1.8 MCs, P=0.006). Aortic valves were significantly thicker in
5/6 nephrectomized mice than in unoperated mice (161 ± 37 μM vs 107 ± 56
μM, P=0.001).

Conclusions: Increased numbers of MCs in the adventitial layer of aortic
root and thickening of aortic valves are associated with uremia in apoE-KO
mice, suggesting that uremia may have an effect on the progression of valvu-
lar thickening. Uremic apoE-KO mouse may constitute an useful model to
elucidate the pathways of uremia induced valvular diseases.
Funding: The study was supported by the Jenny and Antti Wihuri Foundation.

Th-W61:7 ABSENCE OF CD36 IS PROTECTIVE AT LATE TIME
POINTSIN THE APOE KO MODEL

M. Febbraio 1, E. Guy2, S. Kuchibhotla1 , R. Silverstein1 . 1Dept. of Cell
Biology, Cleveland Clinic, Cleveland, USA; 2Weill Medical College of
Cornell University, New York, USA

In previous work we determined that absence of CD36 was protective against
atherosclerosis in the apoE KO model after 12 weeks on a high fat western
diet. CD36 is a class B scavenger receptor that is involved in the uptake of
oxidized forms of LDL and in the scavenging of apoptotic cells. Because
atherosclerosis is a multistep process involving multiple receptor and cellular
interactions, we wondered if at later stages of disease CD36 would still be
protective. Thus the objective of this study was to determine if absence of
CD36 would still be protective at later time points in this model.

Methods: We generated background matched apoE KO and CD36 KO/apo
E double KO (DKO) mice which were 6x backcrossed to C57Bl/6. Cohorts
were placed on a western diet after weaning for up to 35 weeks. We assessed
plasma total, LDL, and HDL choleserol, triacylglycerol and non-esterified
fatty acids at 4 week intervals. We also tested the mice for insulin resistance.
After 20 or 35 weeks, lesion area was 25-28% less in the DKOs compared
with the apoE KOs. At 20 weeks the mean lesion area in apoE KOs was 31.52
± 3.2% vs. 23.65 ± 1.2% in the DKOs (p=0.052, Mann-Whitney test). At 35
weeks, the mean lesion area in the apoE KOs vs. DKOs was 61.81 ± 3.2% vs.
45.07 ± 2% (p<0.001). However, most impressive was the difference in the
gross appearance of the aortas: the apoE KO aortas were sclerotic and nearly

occluded by lesion, wheras in the DKOs, the lesions were smaller and more
punctate. We conclude that in the apoE KO, absence of CD36 is protective
even at late stages of disease.
Funding: NIH HL70083, HL072942, HL46403.

Th-W61:8 HUMAN APO A-1 TRANSFER ENHANCES
EXPANSIVE REMODELING AND INTIMAL
ANGIOGENESIS IN A MURINE MODEL OF
TRANSPLANT VASCULOPATHY

Y.M. Feng, J. Lievens, J. Snoeys, F. Jacobs, Z. Zhang, D. Collen, B. De Geest.
Center For Molecular and Vascular Biology,Kuleuven, Leuven, Belgium

Objectives: Transplant vasculopathy is the major cause of cardiac allograft
failure. We evaluated whether increased HDL cholesterol induced by apo A-I
transfer augments luminal area by enhamcing expansive artery remodeling
and intimal vessel formation in a murine model of transplant vasculopathy.

Methods: Human apo A-I transfer in male C57BL/6 apo E deficient mice
was performed with E1E3E4-adenoviral vectors containing a hepatocyte-
specific expression cassette(AdA-I). Common carotid arteries of female
Balb/c mice were transplanted paratopically into 3 months old recipient mice
14 days after gene transfer. Histological analysis of the transplanted arteries
was performed 56 days after transplantation.

Results: A persistent 2.4-fold (p< 0.001) elevation of HDL cholesterol
occurred after AdA-I transfer. Since no differences were observed between
the Adnull (n=13) and saline (n=12)control vector groups, data of both groups
were pooled. AdA-I transfer increased the luminal area of transplanted arteries
in the AdA-I group (n=14) 16-fold compared to controls. The area within the
external elastical lamina and internal elastical lamina in the AdA-1 group were
1.2-fold (p< 0.05) and 1.3-fold (p<0.05) larger, respectively, than in controls,
whereas intimal area was not significantly different. VEGF expression was
significantly imcreased in AdA-I treated mice. The number of CD31+ cells
was 13-fold higher in the intima of the AdA-I group compared to controls.

Conclusions: Elevated HDL cholesterol induced by human apo A-I trans-
fer results in expansive remodeling and increase angiogenesis in a murine
model of transplant
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Thursday, June 22, 2006: Celebrating Session

Th-S17 50th ANNIVERSARY OF THE
ULTRACENTRIFUGAL SEPARATION OF LIPOPROTEINS

IN CLINICAL SCIENCE

Th-S17:1 THE INVENTIONS OF THE ULTRACENTRIFUGE AND
THE ELECTROPHORESIS – PREREQUISITES FOR
BASIC AND CLINICAL LIPOPROTEIN RESEARCH

A.G. Olsson. Faculty of Health Sciences, Linköping Univ., Linköping, Sweden

The detection and characterisation of the lipoproteins were highly dependent
on the development of two protein separation techniques: ultracentrifuga-
tion and electrophoresis. These techniques were developed by two Swedes:
Theodor (The) Svedberg (1884-1971) who invented the ultracentrifuge and
Arne Tiselius (1902-1971) who developed the electrophoretic technique.

The Svedberg was professor of physical chemistry at Uppsala University
1912-1949 and head of Gustaf Werner’s Institute for Nuclear Chemistry 1949-
1967, Nobel laureate in chemistry in 1926 for his works regarding disperse
systems. He invented the ultracentrifuge and found in 1925 with this technique
that protein consisted of macromolecules. With this discovery he gave biochm-
istry a new start and paved the way for a new science: molecular biology.
Svedberg has given name to the unit “svedberg” (S) for sedimentation rate.

Arne Tiselius was professor of biochemistry at Uppsala University 1938-
1968, Nobel laureate in chemistry in 1948. Tiselius is one of Sweden’s most
influential scientists of the 20th century. He commenced his scientific career as
a student of The Svedberg and first worked with him on the ultracentrifuge. On
Svedberg’s suggestion he soon became interested in the migration of charged
particles in electrical fields, electrophoresis. His doctoral thesis of 1930 bore
the title: The Moving Boundary Method for Studying the Electrophoresis of
Proteins. With the method of eletrophoresis Tiselius showed for example that
blood serum contains at least four distinct protein groups: albumin, and α-, β-,
and γ-globulin.

The pioneering works of Svedberg and Tiselius became prerequisites for
the further development of lipoprotein separation techniques used by Gofman
and others in the United States and in Europe.

Th-S17:2 DEFINITION OF VLDL, LDL AND HDL (AND AN
AMERICAN PERSPECTIVE)

R.J. Havel. Cardiovascular Research Institute, UCSF, San Francisco, USA

The use of the ultracentrifuge to study lipoproteins began with the 1945
report by Pederson, working in Uppsala (where the analytical ultracentrifuge
was invented), that a low density lipoprotein (density 1.03 kg/L) with beta
electrophoretic mobility could be separated after raising the density of plasma
with salt. The field then exploded in 1949 with the work of Gofman and his
students at the University of California, Berkeley who established the spectrum
of human plasma lipoproteins and quantified their mass by use of analytical
ultracentrifugation. My work at the National Heart Institute with Howard Eder
and Joseph Bragdon on sequential separation of lipoprotein classes with the
preparative ultracentrifuge, published in 1955 [1], was based upon the pioneer-
ing work of the Gofman school. This method made it possible to quantify the
chemical composition of the major lipoprotein classes in a manner accessible
to many investigators. Bragdon had devised an indirect method to quantify
triglycerides by subtraction from total lipids, which we used to determine the
percentage composition of the 3 major lipoprotein classes [2]. The recognized
electrophoretic alpha and beta lipoprotein fractions were identified as high and
low density, respectively, but it was obvious that the beta lipoproteins included
species that contained mainly cholesterol or mainly triglycerides. We desig-
nated the cholesterol-rich fraction with a density between 1.019 and 1.063
kg/L, which corresponded roughly to Pederson’s “low density” lipoprotein, as
LDL and the lowest density fraction (<1.019 kg/L), rich in triglycerides, as
“very low density lipoprotein” (VLDL). Later, we separated IDL (1.006-1.019
kg/L) from the VLDL fraction. With this method, we were able to characterize
the distribution of cholesterol and other major lipids among the separated
lipoproteins in healthy humans and other mammals, which greatly facilitated
lipid-metabolic studies. Moreover, preparative ultracentrifugation provided a
practical means for clinical investigators to characterize dyslipoproteinemias

according to the distribution of lipid species, particularly cholesterol and
triglycerides, among the separated fractions and for clinicians to relate plasma
cholesterol and triglyceride concentrations to the concentrations of LDL and
VLDL.

As other methodologies were developed, preparative ultracentrifugation
remained the reference method for many years. It provided the basis for
the “beta-quantification” estimate of LDL-cholesterol used in many impor-
tant clinical studies that led to the acceptance of “LDL-cholesterol” (which
includes IDL) as a major risk factor for atherosclerotic disease. Preparative
ultracentrifugation confirmed the gender difference in HDL cholesterol and
phospholipids observed by Eder with a precipitation method (Cohn fraction-
ation) and it is interesting to note that with that method he first showed that
alpha lipoproteins (HDL) are reduced in individuals with premature coronary
heart disease.

The role of preparative ultracentrifugation and other methodologies in
plasma lipoprotein research has recently been reviewed [3,4].
References
[1] Havel RJ, Eder HA, Bragdon JH. The distribution and chemical compo-

sition of ultracentrifugally separated lipoproteins in human serum. J Clin
Invest. 1955;34:1345-1353.

[2] Bragdon JH, Havel RJ, Boyle E. Human serum lipoproteins. I. Chemical
composition of four fractions. J Lab Clin Med. 1956;48:36-42.

[3] Grundy SM. Richard Havel, Howard Eder, and the evolution of lipoprotein
analysis. J Clin Invest. 2004;114:1034-1037.

[4] Rifai N, Cooper GR, Brown WV, Friedewald W, Havel RJ, Myers GL,
Warnick, GR. Clinical Chemistry journal has contributed to progress in
lipid and lipoprotein testing for fifty years. Clin Chem. 2004;50:1861-
1870,

Funding: None

Th-S17:3 EARLY EMERGING STUDIES OF THE
ATHEROGENICITY OF LIPOPROTEINS (A
EUROPEAN PERSPECTIVE)

M.F. Oliver. Professor Emeritus and past Chairman of Cardiology, University
of Edinburgh, Edinburgh, UK

Following Gofman’s original observation in 1949 [1] that it was possible to
separate plasma lipoproteins by ultracentrifuge, investigators in Stockholm
[2], Helsinki [3] and Edinburgh [4] developed filter-paper zone electrophore-
sis in the early 1950s for this purpose. Using laborious elution procedures,
cholesterol was identified by electrophoresis as being carried by beta and alpha
globulins. This was at a time when the relation between plasma cholesterol
and coronary heart disease (CHD) had not yet been established.

The plasma concentrations of beta lipoproteins (LDL) were found to
be raised in patients with CHD [5], FH, xanthomata and those of alpha
lipoproteins (HDL) low in diabetic patients. These early observations were all
descriptive, including the effects of various hormones.

For many years, interest was focussed on total plasma cholesterol. The
potential importance of plasma lipoproteins was ignored. In the 1960s, pathol-
ogists studying the arterial wall began to suspect that high concentrations
of beta lipoproteins and pre-beta (VLDL) might be deleterious. But it was
not until 1975 that the potentially protective role of HDL was proposed [6].
Thereafter, reduction of LDL and increase in HDL has been the priority.
References
[1] Gofman et al. Ultracentrifugal studies of lipoproteins in human serum.

JBC 1949;179:973-80.
[2] Swahn B. A method for localization and determination of serum lipids

after electrophoretical separation on filter paper. Scand J clin Lab Invest.
1952;4:98-104.

[3] Nikkila E. Studies on the lipid-protein relationship in normal and patho-
logical sera and the effect of heparin on serum lipoproteins. Scand J clin
Lab Invest 1953;5, suppl 8.

[4] Boyd GS. The estimation of serum lipoproteins. Biochem J. 1954;58:680.
[5] Oliver MF, Boyd GS. Serum lipoprotein patterns in coronary sclerosis and

associated conditions. Brit Heart J 1955;17:299-302.
[6] Miller GJ, Miller NE. Plasma high density lipoprotein (HDL) concentra-

tion and development of ischaemic heart disease. Lancet 1975;i:16-19.
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P15 PATHOPHYSIOLOGY OF LIPIDS AND
LIPOPROTEINS

Th-P15:1 PERILIPIN, A POTENTIAL SUBSTITUTE FOR
ADIPOPHILIN IN TRIGLYCERIDE STORAGE IN
HUMAN MACROPHAGES

G. Larigauderie1 , M.A. Bouhlel1 , C. Furman1, M. Jaye2, J.C. Fruchart1 ,
M. Rouis1. 1Inserm U-545/Institut Pasteur de Lille/Université Lille II, Lille,
France; 2Gsk, Vascular Biology Department, King of Prussia, USA

Objectives: Abnormal lipid deposition in human arteries leads to the forma-
tion of fatty streak due to the accumulation of a large number of macrophages
derived-foam cells. The formation and catabolism of intracellular lipid droplets
is regulated by droplet-associated proteins. Among such proteins, the role of
perilipin in human macrophages was unknown.

Methods and Results: In this study, we first showed that perilipin expres-
sion was increased during differentiation of human monocyte to macrophages.
Interstingly, cellular perilipin content was unaffected by treatment of cells
with OxLDL, AcLDL, VLDL or sterol esters. Moreover, its expression was
not dependent on the presence of adipophilin, another lipid droplet-associated
protein, since it was not affected by transfection of macrophage with siRNA-
adipophilin. Perilipin overexpression in macrophages with an expression
vector resulted in significant lipid droplet formation and TG accumulation and
this was unaffected by decreasing adipophilin levels using siRNA.

Conclusion: Consequently, perilipin, like adipophilin, might play an im-
portant role in the conversion of macrophages into foam cells and contribute to
lesion formation. Therefore, inhibition of adipophilin might not be sufficient
to prevent lesion formation as previously suggested, and perilipin inhibition
might be additionally required.
Funding: This study was supported by INSERM, Fondation de France and
Leducq Foundation.

Th-P15:2 INFLUENCE OF INSIG-1 AND INSIG-2 SILENCING ON
THE EXPRESSION OF GENES INVOLVED IN FATTY
ACID AND CHOLESTEROL METABOLISM IN HUH7
HUMAN HEPATOMA CELLS

E. Chernogubova, S. Krapivner, A. Hamsten, F. Van’T Hooft. Gustaf V
Research Institute, Karolinska Hospital, Stockholm, Sweden

Objective: INSIG1 and 2 are membrane proteins of the endoplasmatic retic-
ulum (ER) that regulate lipid synthesis by retaining SREBPs in the ER
and preventing their proteolytic activation in the Golgi apparatus. Studies in
rodents have shown that INSIG 1 and 2 are complementary in the hepatic
expression of SREBP target genes, but little is known regarding the role of the
INSIGs in human liver cells.

Methods: 48 hour siRNA inhibition of INSIG-1, INSIG-2 or both IN-
SIG isoforms in human Huh7 hepatoma cells, followed by RealTime PCR
quantification of >40 genes involved in lipid metabolism.

Results: siRNA inhibition of INSIG-1, INSIG-2 and INSIG-1+2 was asso-
ciated with 70-80% reductions of the mRNA levels of INSIG-1 (INSIG-1 and
INSIG-1+2 siRNA) and INSIG-2 (INSIG-2 and INSIG-1+2 siRNA) without
compensatory increases in INSIG-1 (INSIG-2 siRNA) or INSIG-2 (INSIG-1
siRNA). Silencing of INSIG-1 significantly enhanced the expression of 8
known SREBP target genes (ACAS2, FASN, FDPS, HMGCR, HMGCS1,
LDLR, PCSK9) (n=4, p<0.05, log2>1.5). These results were confirmed in an
independent set of 4 experiments. Surprisingly, no effect of siRNA inhibition
of INSIG-2 on the expression of the SREBP target genes was observed. More-
over, in contrast to rodent data, there was no evidence for an additive effect
of INSIG-2 on the expression of the SREBP target genes in the INSIG-1+2
siRNA experiments.

Conclusion: INSIG-1 is the predominant regulator of the SREBP pathway
in human hepatoma cells.

Th-P15:3 EFFECT OF LIVER X RECEPTOR AGONIST ON
NIEMANN-PICK C-1 EXPRESSION AND
INTRACELLULAR CHOLESTEROL
TRANSPORTATION IN LIPID-LOADED THP-1
MACROPHAGES

X. Ou, C.K. Tang, X.Y. Dai, J.H. Yang, X.R. Hao, D.L. Cao, Z.S. Jiang,
Z.Q. Wang, G.H. Yi, Z. Wang. Institute of Cardiovascular Disease of Nanhua
University, Hengyang, China

Objective: Liver X Receptor(LXR) plays an important antiatherogenic role
by promoting cholesterol efflux from macrophages; Niemann-Pick Type
C1(NPC1) controls cholesterol transport from the lysosome to the plasma
membrane. We studied the effect of 24(S),25-epoxycholesterol, a kind of LXR
agonists, on NPC1 expression and intracellular cholesterol transportation in
oxLDL-loaded THP-1 macrophages.

Methods: After exposure of the oxLDL-loaded THP-1 macrophages to
24(S),25-epoxycholesterol for different time, cholesterol efflux was deter-
mined by liquid scintillator. NPC1 mRNA and protein level were determined
by RT-PCR and Western blot, respectively. The total cholesterol(TC), free
cholesterol(FC) and cholesterol ester(CE) levels of these cells were measured
by high performance liquid chromatography. The cholesterol levels of the
perinuclear regions and the plasma membrane were measured by staining with
Filipin.

Results: 24(S),25-epoxycholesterol enhanced cholesterol efflux and NPC1
expression in oxLDL-loaded THP-1 macrophages in a time-dependent man-
ner. The levels of TC, FC and CE of these cells were decreased in a time
-dependent manner. The agonist gradually increased the Filipin fluorescence
in the plasma membrane and decreased the signal intensity in the perinuclear
region.

Conclusions: LXR can transport FC from the intracellular compartment to
the plasma membrane by inducing NPC1 expression in lipid-loaded THP-1
macrophages. Up-regulation of NPC1 expression contributes to increasing
cellular cholesterol efflux.
Funding: The work was supported by grants from the National Natural
Sciences Foundation of China(30470720).

Th-P15:4 THE LIPID DROPLET SURFACE PROTEIN
ADIPOPHILIN INHIBITS CHOLESTEROL
CLEARANCE FROM HUMAN MACROPHAGE FOAM
CELLS

C.M. Quinn1, L. Kritharides1,2 , W. Jessup1. 1Centre for Vascular Research,
University of New South Wales, Sydney, Australia; 2Dept of Cardiology,
Concorde Hospital, Sydney, Australia

Objectives: Accumulation of cholesterol ester (CE) in cytoplasmic lipid
droplets within macrophages leads to foam cell formation, an early indicator
of atherogenesis. Clearance of CE occurs at a slow basal rate, suggesting that
this phenotype is reversible. However, regulatory function of lipid droplet-
associated proteins in CE hydrolysis is poorly understood. Adipophilin is a
member of the PAT family of lipid droplet- associated proteins which have
been mainly characterized in adipocytes. It is expressed widely including in
macrophages where it is further increased by CE loading and translocates
to the droplet surface. Evidence for a regulatory role for adipophilin in the
formation and stability of lipid droplets within foam cells was investigated.

Methods: An RNA interference assay was developed to knockdown
adipophilin mRNA (>90%) and protein (>50%) expression in the human
macrophage cells (THP-1), with and without cholesterol loading. Free choles-
terol and CE were measured using HPLC.

Results: Adipophilin knockdown had no effect on macrophage accumu-
lation of CE. However, loss of adipophilin increased basal CE hydrolysis
leading to depletion of stored CE.

Conclusions: By controlling CE hydrolysis, adipophilin may promote
lipid droplet stability, indicating a proatherogenic role for this protein. This
suggests that supression of adipophilin expression could increase the rate of
CE hydrolysis and export of stored cholesterol from macrophage foam cells.
Funding: This work was funded by the National Health and Medical Research
Council of Australia.

XIV International Symposium on Atherosclerosis, Rome, Italy, June 18–22, 2006



Thursday, June 22, 2006: Poster Session
P15 Pathophysiology of lipids and lipoproteins 493

T
H

U
R

S
D

A
Y

Th-P15:5 APOLIPOPROTEIN E DISTRIBUTION IN HEPG2
CELLS UNDER OXIDATIVE STRESS

T. Sabaretnam 1, L. Kritharides1,2,4 , D.G. Le Couteur1,3 . 1Anzac Research
Institute, Sydney, Australia; 2Department of Cardiology, Concord Hospital,
Sydney, Australia; 3Centre for Education and Research On Ageing, Concord
Hospital, Sydney, Australia; 4Centre for Vascular Research, School of
Medical Sciences, UNSW, Sydney, Australia

Hepatic apolipoprotein E (apoE) expression changes with old age. ApoE
is secreted by hepatocytes into the space of Disse to facilitate uptake of
chylomicron remnants. We examined whether oxidative stress, an important
mediator of the ageing process, affects the distribution of apoE in HepG2
cells.

Method: HepG2 cells were treated with oxidative agents H2O2 or t-BOOH
for 1hr. Oxidative stress was confirmed through ATP levels, glutathione status,
and endogenous antioxidant gene expression levels. Cytotoxicity was deter-
mined through measurement of LDH leakage. The ability of the oxidants
to interfere with apoE secretion was determined by ELISA. Changes in the
intracellular distribution of apoE was analysed through co-localisation studies
with specific intracellular organelles.

Results: Exposure of HepG2 cells to H2O2 or t-BOOH led to a decrease
in glutathione levels and an up-regulation in antioxidant genes, with no
increase in the level of LDH leakage from cells, indicating that cells were
undergoing oxidative stress, but remained viable. Secretion of apoE decreases
with higher concentrations of H2O2, but remains unchanged with t-BOOH
treatment. Synthesis of apoE was unaffected by exposure to oxidants. Normal
conditions showed apoE distributed throughout the cytoplasm. Exposure of
HepG2 cells to these oxidants alters the intracellular distribution of apoE with
co-localisation studies indicating H2O2 promotes accumulation in the early
endosomal compartment, however, with t-BOOH this remains less clear.

Conclusion: H2O2 or t-BOOH stress alters apoE trafficking in HepG2
cells. This provides a mechanism for the age-related changes in hepatic apoE
expression. Therefore, age-related alteration in the trafficking of apoE may be
mediated by oxidative stress.

Th-P15:6 LIPOPROTEINS LABELLED WITH FLUORESCENT
AND SUPERPARAMAGNETIC NANOCRYSTALS: NEW
TOOLS FOR IN VITRO AND IN VIVO EXPERIMENTS

O.T. Bruns1, A. Laatsch1, M.G. Kaul2, N. Bigall3 , M.S. Nikolic3 ,
H. Weller3, A. Eychmueller4 , U. Beisiegel1 , J. Heeren1. 1IBM II: Molecular
Cell Biology, University Medical Center Hamburg-Eppendorf, Hamburg,
Germany; 2Department of Diagnostic and Interventional Radiology,
University Medical Center Hamburg-Eppendorf, Hamburg, Germany;
3Institute of Physical Chemistry, University of Hamburg, Hamburg,
Germany; 4Institute of Physical Chemistry, Technical University Dresden,
Dresden, Germany

Objective: Since classical fluorescent dyes bear several disadvantages such
as photoinstability the objective of this study is to establish labelling tech-
niques for the lipid core of lipoproteins with highly photo-stable fluorescent
nanocrystals (NC). Additionally, the same techniques were applied to super-
paramagnetic NC for their use in biomedical imaging.

Methods: TRL-like lipid-micelles were labelled with fluorescent and super-
paramagnetic NCs. The integrity and structure of these particles (’nanosomes’)
were analysed by FPLC.

The relaxivities of superparamagnetic nanosomes were determined on a
clinical 3T magnetic resonance scanner. The uptake of fluorescent nanosomes
into hepatoma cells was followed with confocal microscopy.

Results: After internalisation of functionalised nanosomes an endosomal
pattern was observed and the hydrophobic nanocrystals were stored in lipid
droplets. The superparamagnetic nanosomes had high relaxivities and can be
used for MRI experiments.

Conclusion: Fluorescent NCs as labels for the lipid core of lipopro-
teins provide excellent tools for the visualisation of intracellular pathways.
Furthermore, lipoproteins labelled with superparamagnetic NCs might be
employed as functionalised contrast agents in dynamic MRI experiments to
stain atherosclerotic plaques and to investigate the lipoprotein metabolism in
vivo.
Funding: The project was supported by the Deutsche Forschungsgemein-
schaft.

Th-P15:7 ATP-BINDING CASSETTE TRANSPORTER A7 IS
NEGATIVELY REGULATED BY STEROL, AND
NEEDED TO PROMOTE PHAGOCYTOSIS THROUGH
THE STEROL RESPONSIVE ELEMENT PATHWAY

N. Iwamoto1, S. Abe-Dohmae1, R. Sato2, S. Yokoyama1. 1Biochemistry,
Cell Biology and Metabolism 1, Nagoya City University, Graduate School of
Medical Sciences, Nagoya, Japan; 2Applied Biological Chemistry, Graduate
School of Agriculture and Life Sciences, The University of Tokyo, Tokyo,
Japan

Objective: ABCA7, highly homologous toABCA1, mediates cellular choles-
terol and phospholipid release by apolipoproteins in vitro, but its physiological
function is unkown. On the other hand, mammalian ABCA7 is also homol-
ogous to CED-7 of C. elegance that promotes phagocytosis. Based on these
findings, we investigated the transcriptional regulation of ABCA7 focusing on
sterol as well as its physiological function.

Method and Result: 5′RACE PCR identified the new untranslated exon,
which of upstream is the ABCA7 proximal promoter containing multiple
binding sites of transcription factors for hematopoiesis, and sterol respon-
sive/regulatory element (SRE). The reporter gene assay, EMSA, and ChIP
assay showed that the conserved SRE motif is responsible for the effects
of sterol-depletion and of modulation for SRE binding protein 2 (SREBP
2). Genetic knockdown of ABCA7 by siRNA demonstrated that endogenous
ABCA7 does not contribute to cellular lipid release by apolipoprotein A1,
but expression level of ABCA7 was parallel to the Fc-independent phago-
cytotic activity. During the engulfment, the ABCA7 promoter activity was
increased while the gene with the mutated SRE or that having no SRE was not
influenced.

Conclusion: The ABCA7 gene was regulated by sterol through SREBP2,
in the opposite direction to ABCA1, and ABCA7 may play a key role in
linking cellular sterol homeostasis and phagocytosis.

Funding: The Ministry of Education, Science, Culture and Sports of
Japan and from Japan Health Science Foundation, and by the program for
promotion of fundamental studies in Health Sciences of the National Institute
of Biomedical Innovation.

Th-P15:8 DIFFERENCES IN THE FATTY ACID COMPOSITION
OF PRIMARY HUMAN MONOCYTE DERIVED
MACROPHAGES AND THP-1 CELLS

A.E. Lane1, B.J. Meyer1, A. Cogny2, M. Kockx2, W. Jessup2,
L. Kritharides 2,3. 1Department of Biomedical Science, University of
Wollongong, Wollongong, Australia; 2Centre for Vascular Research,
University of New South Wales, Sydney, Australia; 3Department of
Cardiology, Concord Hospital, Sydney, Australia

Background: Both human monocyte derived macrophages (HMDM) and
THP-1 macrophages have been used in vitro to study foam cell biology and
their lipid composition has generally been assumed to be similar. We studied
the fatty acid composition of these cells ± accumulation of lipoprotein-derived
cholesterol.

Methods: Primary HMDM were differentiated in human serum, and THP-
1 cells in fetal calf serum before incubation in lipoprotein deficient serum ±
acetylated LDL (AcLDL). Cell lipids were separated by solid-phase extraction
and analysed by gas chromatography and HPLC. AP2 was measured by
Western blot.

Results: THP-1 arachidonic acid (20:4) in triacylglycerol (TAG) and phos-
pholipid (PL) fractions were 0.11±0.11 and 0.66±0.34 (nmol/mg protein)
respectively, in basal conditions, compared to 7.9±3. and 6.4±2.9 in HMDM
(p<0.05). AcLDL loading increased the proportion of linoleic acid (18:2) and
20:4 in the PL fraction of THP-1 8- and 2-fold respectively, and of 18:2 and
20:4 in the TAG fraction 10- and 2-fold, but did not change the proportions in
HMDM. AcLDL loading substantially increased cholesteryl ester (CE) mass
in both cells, but palmitic acid (16:0) CE represented 43.3±6.6% of CE in
THP-1 cells and only 12.2±2.9% of CE in HMDM (p<0.05). AP2, a marker
of acute fatty acid transport, was markedly increased in THP-1 cells with
AcLDL, but remained low in AcLDL-loaded HMDM (p<0.01).

Conclusion: The fatty acid compositions of HMDM and THP-1 cells
differ markedly under basal conditions and after enrichment with lipoprotein
cholesterol. In vitro foam cell models using these cells should not be assumed
to be equivalent.
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Th-P15:9 MOLECULAR CONTROL OF LIPID DROPLET
BIOGENESIS AND SECRETION

H. Robenek1, O. Hofnagel1, I. Buers1, M.J. Robenek2 , D. Troyer1,
N.J. Severs3. 1Leibniz-Inst.Arterioscler.Res. Univ. Muenster, Muenster,
Germany; 2Dept. Med., Univ.Duesseldorf, Duesseldorf, Germany; 3Imperial
College, London, United Kingdom

Objective: Recent studies have highlighted the importance of specific pro-
teins that associate with lipid droplets. Virtually nothing is known about the
mechanisms by which such proteins are targeted and incorporated into lipid
droplets. Only mammary epithelial cells have been shown to secrete lipids
in the form of droplets enveloped in plasma membrane. Notwithstanding this
patent origin, the molecular mechanisms underlying milk fat globule secretion
are unclear.

Methods: We used freeze-fracture and appropriate marker antibodies to
determine the specific distribution of lipid droplet-associated proteins within
lipid droplets and the particular compartment they occupy in macrophages,
adipocytes and mammary epithelial cells.

Results: We found that perilipin and caveolin-1 co-localize in lipid droplet
cores of adipocytes, and adipophilin and TIP47 co-localize in lipid droplet
cores of macrophages. We demonstrate unequivocally that the PAT family
proteins, in common with caveolin-1, are integral plasma membrane com-
ponents. Adipophilin could be localized in ER membranes and the outer
nuclear membranes of macrophages and perilipin in ER membranes and the
outer nuclear membranes of adipocytes. We localized adipophilin, TIP47,
butyrophilin and xanthine oxidoreductase in milk fat globules and mammary
epithelial cells.

Conclusions: These findings suggest that plasma membranes as well
as ER and nuclear membranes are associated with lipid accumulation and
possibly with the transit of PAT family proteins to the lipid droplet. In-
teractions between plasma membrane butyrophilin and butyrophilin in the
secretory granule phospholipid monolayer rather than interactions between
butyrophilin-xanthine oxidoreductase complexes and adipophilin seem to
control milk fat globule secretion.
Funding: This work was supported by the SFB 492.

Th-P15:10 MAST CELLS IMPROVE OX-LDL INDUCED
VASCULAR SMOOTH MUSCLE CELLS FOAMING

L. Gan, Y.Z. Yang, S. Wang, Y.L. Tang, B.H. Dong, Z. Wang, H.Y. Jin,
C.K. Tang. Institute of Cardiovascular Disease, Nanhua University,
Hengyang, China

Objective: To investigate the effect of MCs on vascular SMCs foaming when
SMCs were exposed to MCs (or the supernatant of MCs) and oxLDL.

Methods: MCs, which were isolated from peritoneal cavities of rats, were
challenged with oxLDL. The degree of MCs degranulation was determined by
measuring the percent of histamine release using luminescence spectrometer.
The morphology structure of MCs was detected by microscope, toluidine blue
staining and transmission electron microscopy (TEM). SMCs were incubated
with MCs (or the supernatant of MCs) complemented with 100mg/L oxLDL
for 48h. Oil red O staining was used to observe the intracellular lipid droplets.
The content of intracellular cholesterol and cholesterol ester was determined
by high performance liquid chromatography (HPLC).

Results: oxLDL, in a concentration-dependent manner activated MCs. The
degree of MCs degranulation was 52.99%±1.13% when exposed to 100mg/L
oxLDL. Microscope, toluidine blue staining and TEM showed that most of
MCs exposure to 100mg/L oxLDL degranulated. After treated with MCs (or
the supernatant of MCs) for 48h, oil red O staining displayed more intracellu-
lar lipid droplets in SMCs than the control. The content of cholesterol ester
in SMCs determined by HPLC greatly increased after treated with oxLDL or
mast cells supernatant.

Conclusions: oxLDL, in a concentration-dependent manner activates mast
cells. Mast cells improve oxLDL induced SMCs foaming.
Funding: This work was supported by National 973 project (G2000056905).

Th-P15:11 THE ROLE OF PPARS IN CELLULAR
CHOLESTEROL EFFLUX MEDIATED BY HIGH
DENSITY LIPOPROTEIN. A POSSIBLE
INVOLVEMENT OF ABCA1, LXRALPHA, AND
ERK1/2

G.-H. Yi, X.-B. Yin, Y.L. Tan, Y. Zeng, J.-T. Feng, L. Sun, D.-X. Zeng,
J. Wang, J.-H. Xia, Z. Ren. Institute of Cardiovascular Disease, Nanhua
University, Hengyang, China

Objective: This study examines the relationship between PPAR-gamma and
-delta and cholesterol efflux mediated by high density lipoprotein.

Methods: U937 cells were treated by [3H]-cholesterol for 24 h, then added
the antisense PPAR-gamma and -delta oligo DNA, respectively. The effects of
the oligo DNA on efflux of cholesterol was evaluated by relative radioactivity
of the cell pellets. Specific PPARy activator, ciglitazone, LXRa activator,
22(R)-hydroxycholesterol, and LXRa inhibitor, 4,4’-biisocyanostilbene-2,2’-
disulfonic acid, were applied to assess the role of PPARy, LXRa and ABCA1
in HDL-mediated cellular cholesterol efflux.

Results: The results demonstrated that an increase in HDL mediated
cholesterol efflux associated with a decrease of antisense oligo DNA of
PPARdelta, and an decrease in HDL-mediated cholesterol efflux associated
with decrease of antisense oligo DNA of PPAR-gamma, both in a dose
dependent manner. HDL decreased expression of macrophage CD36 in a
dose-dependent manner. HDL also reduced accumulation of lipid, and slowed
the foam dell formation derived from macrophage. HDL stimulated mitogen-
activated protein (MAP) kinase activity. Despite induction and translocation of
PPARy in response to HDL, MAP kinase-mediated phosphorylation of PPARy
inhibites expression of PPARy-responsive genes and suggest mechanisms by
which HDL may inhibit cellular lipid accumulation.

Conclusions: This study suggests that PPAR-gamma may prevent the
cholesterol efflux mediated by HDL, PPAR-delta may improve the HDL-
mediated cholesterol efflux. LXRalpha and ABCA1 may be also involved in
the HDL-mediated cholesterol efflux. Cellular signaling molecule ERK1/2 is
induced to expression and phosphorylation by high density lipoprotein.
Funding: This work was supported by the National Natural Science Founda-
tion of China(NSFC) (NO.30570938).

Th-P15:12 INTRACELLULAR TRAFFICKING OF HUMAN
LIPOPROTEINS WITH CELLS IN
ATHEROSCLEROSIS

C.H. Ao, Y.J. Mao, L. Xue, D.F. Bu, L.B. Shi, K. Li, C.Y. Zhao, C.S. Tang,
Y. Huo, Z.W. Xiong. Cardiology, Peking University First Hospital, Beijing,
China

Objectives: Elevated lipoprotein(a) [Lp(a)] is an independent risk factor for
cardiovascular disease (CVD). Lp(a) favors the pathogenicity may be related
to its particular structure, a glycoprotein apolipoprotein(a) [apo(a)] linking to
apolipoprotein B (apoB) of lower-density lipoprotein (LDL). Apolipoprotein
E (apoE) shares a series of features with apo(a). Our goal is to explore
the relationship between apo(a), apoB and apoE within multi cells of CVD
patients.

Methods: Arterial blood of CVD patients was obtained during coronary
arteriography procedure. The protein expressions of apo(a), apoB and apoE
were assessed by western blotting and gene expressions analyzed by RT-PCR
with GAPDH. Multi-antibody dye-labeling technique was applied to apo(a),
apoB and apoE fluorescent confocal scanning and 3D localizations analysis of
intracellular lipoprotein used to prove their quantity within human liver cells,
peripheral leukocytes and platelets.

Results: All apo(a), apoB and apoE gene expressions were detected in
liver cells, not in platelet, and the apoE was the highest and apo(a) was the
lowest. ApoE gene expression appeared in leukocyte, whereas apo(a) and
apoB disappeared in that. Apo(a) and apoB protein expressions in platelet
were similar to in plasma, but not shown in leukocyte. However, the apo(a),
apoB and apoE were demonstrated co-localization in leukocyte by confocal
scanning. ApoE stainning was the strongest, apo(a) and apoB were similar.

Conclusions: Apo(a), apoB and apoE are produced in human liver cells,
while the leukocytes carry, but do not secrete the lipoproteins.
Funding: The NNSF in China (No 30470347)
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Th-P15:13 A C-TERMINAL PEPTIDE DERIVED FROM HUMAN
SAA DOES NOT INCREASE MACROPHAGE
NEUTRAL CHOLESTEROL ESTERASE ACTIVITY
BY ENHANCING ITS TRANSCRIPTION

S.P. Tam1,2,3, M. Vincent3, R. Kisilevsky1,2,3 . 1Queen’s University, Kingston,
Canada; 2Kingston General Hospital, Kingston, Canada; 3Atherochem Inc.,
Ottawa, Canada

Objective: To determine if the increase in macrophage (Mph) cholesterol
esterase (CEH) activity caused by the human C-terminal peptide of serum
amyloid A (SAA) is due to an increase in CEH mRNA.

Methods: Human THP-1 cells were differentiated into Mph with PMA
(100nM). Mph were cholesterol loaded with red blood cell membrane frag-
ments, then treated with 50 ug/mL of HDL, HDL-SAA, protein-free liposomes
or liposomes containing the C-terminal SAA peptide (3.3 uM). Total RNA
was isolated from control and treated cells, as noted above, using TRIZOL
reagent. CEH mRNA levels in the various treated Mph were determined by
RT-PCR using CEH and GAPDH primer pairs in co-amplification reactions.
CEH mRNA levels were confirmed by Northern blot analyses. The rates of
cholesterol ester hydrolysis in parallel cultures grown under similar conditions
were assessed as described previously.

Results: No significant difference in CEH activity was seen in cells cul-
tured in the presence of HDL. HDL-SAA caused a 2.5 X increase in CEH
activity. Similarly, liposomes containing the C-terminal SAA peptide resulted
in a 3 X increase in CEH activity, while the protein-free liposomes had no
effect. No change in CEH mRNA levels were seen when cells were grown in
any of the following: HDL, HDL-SAA, protein-free liposomes or liposomes
containing the C-terminal SAA peptide. These data were confirmed using
Northern blot analyses.

Conclusions: The results suggest that the C-terminal SAA peptide stim-
ulates CEH activity at the post-transcriptional level, consistent with previous
results.
Funding: Grants MOP-3153, PPP-62602, PP2-67645 from CIHR, and Athe-
roChem

Th-P15:14 REGULATION OF THE ACTIVITY AND FATTY ACID
SPECIFICITY OF LCAT BY SPHINGOMYELIN, AND
ITS METABOLITES CERAMIDE, AND CERAMIDE
PHOSPHATE

P.V. Subbaiah, P. Horvath, S.B. Achar. University of Illinois At Chicago,
Chicago, USA

Objectives: To determine the role of sphingomyelin (SM) and its metabolites
in the regulation of the activity and fatty acid specificity of LCAT.

Methods: CE synthesis was measured using cholesterol-labeled proteoli-
posomes, while the phospholipase (PLA) activity was measured by the release
of labeled fatty acid (FA) from labeled PC. The FA specificity was measured
by HPLC separation of labeled CE species, or by GC analysis of the released
FA.

Results: SM inhibited LCAT both the PLA and CE synthetic activities of
LCAT, and this inhibition was completely reversed by SMase C treatment. On
the other hand, treatment with SMase D resulted in further inhibition of both
reactions, showing that ceramide phosphate (CerP) generated by SMase D, is a
stronger inhibitor than SM. Incorporation of ceramide (Cer) into the substrate
also reversed the effect of SM, indicating that Cer inedependently activates
LCAT. However, incorporation of CerP inhibited both reactions of the enzyme
by up to 70%. When an equimolar mixture of 16:0-16:0, 16:0-18:1, 16:0-18:2,
and 16:0-20:4 PCs was used as acyl donor, Cer activated the formation of
unsaturated (20:4 and 18:2) CE, and inhibited synthesis of saturated (16:0)
CE. When the same substrate was present in an inert PC ether matrix, Cer had
little effect, indicating that it acts on the organization of PC substrate rather
than on the enzyme.

Conclusions: SM and CerP inhibit LCAT while Cer activates it. Cer
specifically stimulates synthesis of unsaturated CE species, probably because
of its effect on the molecular organization of PC substrates.

Th-P15:15 CHARACTERIZATION OF THE DIRECT
TRANS-INTESTINAL CHOLESTEROL EXCRETION
PATHWAY

A. Van Der Velde1, K. Van Der Oever1, C. Vrins1, C. Kunne1, F. Kuipers2,
A. Groen1. 1AMC Liver Center, Academic Medical Center, Amsterdam, The
Netherlands; 2Dept of Pediatrics, Center for Liver, Digestive, and Metabolic
Diseases, University Medical Center Groningen, Groningen, The Netherlands

It is generally assumed that hepatobiliary secretion is the only way to excrete
substantial amounts of cholesterol (Ch) from the body. Recently, we demon-
strated that this statement requires revision In mouse models with abrogated
biliary Ch secretion, a condition, which should lead to greatly diminished
fecal sterol output, no difference in fecal sterol output was found (Kruit et
al., Gastroenterology 2005). It was our aim to characterize the transintestinal
Ch transport pathway. To quantify the amount of Ch directly derived from the
intestine, intestinal perfusions were performed. 14-C-Ch was intravenously
injected in mice. Gallbladders were cannulated to divert bile and intestinal seg-
ments were perfused with, or without, physiological Ch acceptors. Different
bile salts or bile salt/phospholipid mixtures were used, all induced Ch ex-
cretion throughout the small intestine (ileum<jejunum<duodenum), but with
different efficacy (TUDC<TC/PC<TC/PC/Ch). For example, TC/PC (10/2
mM) induced cholesterol flux from 0.2 (±0.5) to 1.9 (±0.6) nmol/min/100 g
body weight in duodenum. The sum of cholesterol excretion in all three small
intestinal segments under physiological conditions amounted to ∼45% of fecal
neutral sterol excretion in these mice. LXR agonist TO901317 increased this
new intestinal cholesterol excretion pathway by 60%. Our data indicate that a
new intestinal cholesterol excretion pathway exists which can be increased by
lumenal cholesterol acceptors or activated farmacologically providing a target
to increase cholesterol excretion from the body.

Th-P15:16 HIGH INTESTINAL CHOLESTEROL ABSORPTION
ASSOCIATED WITH PRIMARY
HYPERCHOLESTEROLEMIA NON-RELATED TO
DEFECTIVE LDL RECEPTOR

A.L. García-Otín 1, M. Cofán2, M. Junyent2, D. Recalde1 ,
P. Martín-Fuentes1 , E. Jarauta1, A. Cenarro1, E. Ros2, M. Pocoví3,
F. Civeira1 . 1Instituto Aragonés de Ciencias de la Salud (I+Cs), Zaragoza,
Spain; 2Hospital Clinic Idibaps, Barcelona, Spain; 3Universidad de
Zaragoza, Zaragoza, Spain

Autosomal dominant hypercholesterolemia (ADH) is mainly due to defects in
genes related to the LDL uptake system. Nevertheless, a significant amount
of ADH patients do not carry mutations in candidate genes, suggesting the
existence of yet unknown mechanisms for the disease.

Objective: To compare the status of intestinal cholesterol absorption
and cholesterol synthesis in ADH subjects with different aetiology for their
hypercholesterolemia (HC).

Methods: Serum non-cholesterol sterol levels were analysed by GC in a
familial HC group (FH group) including carriers of a mutation in the LDLR
gene, a non-receptor related HC group (NRRH group) defined as subjects with
isolated HC and no mutation detected in the LDLR or APOB genes, and a
control group comprised by healthy volunteers.

Results: Sterol ratios to cholesterol are markers of cholesterol synthesis
(lathosterol, lanosterol) and absorption (campesterol, stigmasterol, sitosterol).
These ratios show that cholesterol synthesis in the FH group is similar to
the control group, and decreased in the NRRH group, although statistical
significance was not reached. Conversely, intestinal cholesterol absorption is
similar in the FH group and the control group, and it is significantly increased
in the NRRH group.

Conclusions: A subset of ADH subjects with no known genetic defect on
the LDL uptake function has been detected in which an elevated intestinal
cholesterol absorption may be related to the HC phenotype. Further research
is in course to ascertain this relationship.
Funding: RT/C03-01 (RECAVA), RT/G03-181 (Red Hiperlipemias Heredi-
tarias), and CP03/00133 from FIS-ISCIII.
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Th-P15:17 ABNORMAL IN VIVO METABOLISM OF APOB AND
VLDL TG ASSOCIATED WITH TWO SIBLING CASES
OF SITOSTEROLEMIA

K. Matsuo1, K. Kosaka1, T. Sugimoto1, K. Ikewaki2 . 1Department of
Pediatrics, Kyoto Prefectural University of Medicine, Kyoto, Japan; 2Division
of Cardiology, Department of Internal Medicine, Jikei University, School of
Medicine, Tokyo, Japan

Objectives: Sitosterolemia is associated with excess intestinal absorption and
accumulation of plant sterols, characterized by premature atherosclerosis. So
far there is no apolipoprotein kinetic study in human sitosterolemia in vivo.
We have experienced two sibling cases of sitosterolemia (16 yr old male and
18 yr old female). Hence we performed in vivo kinetic studies comparing the
sitosterolemia subjects with the controls on apoB and VLDL triglyceride (TG)
metabolism.

Methods: Stable isotopically labeled leuicine and glycerol were injected
to the sitosterolemia subjects and 4 control subjects. Tracer/tracee ratios of
apoB and glycerol determined by gas chromatography mass spectrometry, and
modeling program (SAAM 2) was used to estimate the production rate (PR)
and the fractional catabolic rate (FCR).

Results: VLDL apoB levels were decreased by 36%, whereas LDL apoB
levels were increased by 24% in the sitosterolemia subjects compared with the
controls. The FCR of VLDL and LDL apoB were decreased by 23% and 39%
respectively in the sitosterolemia subjects compared with the controls. VLDL
TG levels were modestly decreased by 6.5%, due to the decreased PR by 15%
as with decreased VLDL apoB PR.

Conclusion: This is the first report in human sitosterolem that the increased
LDL apoB levels were due to the decreased rates of catabolism and decreased
VLDL apoB and TG levels were primarily due to the decreased production
rates. These data suggest that increased level of plant sterols can modulate
lipoprotein secretion from the liver as well as subsequent metabolsim of
apoB-containing lipoproteins in the circulation.

Th-P15:18 FACTORS INFLUENCING METABOLISM OF
NON-CHOLESTEROL STEROLS IN PRIMARY
HYPERLIPIDEMIAS

M. Vecka, E. Tvrzická, M. Jáchymová, L. Janíková, B. Stanková, A. Zák. 1st
Faculty of Medicine, Charles University, Prague, Czech Republic

Objectives: The level of lathosterol (LAT), respectively LAT/total cholesterol
(TC) ratio is used as surrogate marker of cholesterol synthesis (CS) rate,
level of b-sitosterol (b-SIT), resp. b-SIT/TC as indirect marker of cholesterol
absorption. The aim of the study was to examine effects of clinical, metabolic
and genetic predictors of LAT and b-SIT concentrations in dyslipidemic
patients.

Methods: The present study comprises 92 dyslipidemic patients and 49
healthy controls. Overall group was divided according to levels of plasma
LAT and b-SIT (lower and upper tertiles). DNA was amplified by PCR-RFLP
and the common SNPs of candidate genes of lipoprotein metabolism were
determined by restriction digestion.

Results: The high CS group differed from the low one in BMI (+12%,
P<0.001), waist (+8%, P<0.05), TC and apo B levels (+23%, resp. 40%, both
P<0.001), VLDL-C and VLDL-TG (+80%, +55%, both P<0.01), LDL-C
and LDL-TG (+26%, resp. +20%, both P<0.05). Increased LAT levels were
connected with low concentrations of campesterol (-23%, P<0.05) and ratio
of b-SIT/TC (-17%, P<0.05). There were no significant differences in allele
frequencies of apo E, FABP-2p-ID, MTP (-493G/T), PPARg2 (Pro12Ala).
In high CS group increased frequency of FABP-2 Ala54Thr allele (0.46) in
comparison with low CS group (0.19, P<0.001) was found.

Conclusions: The study shows the association of high CS rate with BMI,
intraabdominal fat accumulation, increased concentration of TC and TG in
plasma, VLDL and LDL. From analysed candidate genes only Ala54Thr allele
of FABP-2 is connected with high CS rate.
Funding: Supported by grant IGA MH CR No. NR/8149-3

Th-P15:19 PLA2-GENERATED HYDROLYSIS PRODUCTS, FREE
FATTY ACID AND LYSOPHOSPHOLIPID
MOLECULES, ACCUMULATE IN LDL PARTICLES
AT ACIDIC PH

K. Lähdesmäki1, P. Soininen2, M. Ala-Korpela3 , P.T. Kovanen1, K. Öörni1.
1Wihuri Research Institute, Helsinki, Finland; 2University of Kuopio, Kuopio,
Finland; 3Helsinki University of Technology, Helsinki, Finland

Treatment of LDL with phospholipase A2 (PLA2) leads to hydrolysis of
the sn-2 fatty acyl ester bond in LDL phosphatidylcholine (PC), yielding
one free fatty acid (FFA) and lysophosphatidylcholine (lysoPC) molecule.
At physiological albumin concentration and at pH 7.4, most of the lipolysis
products are transferred from LDL to albumin. Earlier studies have shown that
the affinity of albumin for FFAs is decreased if the pH is lowered. Recently,
it has been demonstrated that during atherogenesis, the pH in atherosclerotic
lesions is decreased. Since the hydrolysis products, FFA and lysoPC, promote
atherosclerosis, the objective of this study was to investigate the distribution
of these hydrolysis products between LDL and human serum albumin (HSA)
at various pH values. Samples at pH range 5.5-7.5 with LDL concentrations
of 1.0-1.3 mg/ml and fatty acid-free HSA at a final concentration of 2% (w/v)
were prepared. LDL particles were separated from HSA by ultracentrifugation
and the amount of FFAs was determined in each LDL sample. In addition,
distribution of the FFA and lysoPC between LDL and HSA were studied
directly in the incubation mixtures by using a novel application of 1H NMR
spectroscopy at 800 MHz. We found that the lower the pH, the higher was
the amount of the hydrolysis products that were not transferred to HSA but
remained in the PLA2-treated LDL particles. The NMR indicated that the
amount of HSA-transferred molecules at pH 7.4 was almost double of the
amount at pH 5.5. Such PLA2-treated LDL particles act as proinflammatory
particles, the effects of which, at local acidic conditions in the intima, may be
enhanced.

Th-P15:20 THIAZOLIDINEDIONES INHIBIT ENDOTHELIAL
LIPASE EXPRESSION IN CULTURED ENDOTHELIAL
CELLS AND HUMAN PLASMA

K. Badellino 1, K. Trindade3, P. Szapary2, D.J. Rader3. 1School of Nursing
and Institute for Translational Medicine and Therapeutics, University of
Pennsylvania, Philadelphia, USA; 2Wyeth Pharmaceuticals, Collegeville,
USA; 3Institute for Translational Medicine and Therapeutics, School of
Medicine, University of Pennsylvania, Philadelphia, USA

Endothelial lipase (EL) has been shown to dramatically effect HDL levels and
development of atherosclerosis in murine models of hyperlipidemia. Increased
EL has been associated with increased coronary artery calcification in humans.
Tumor necrosis factor alpha (TNFalpha)stimulation of endothelial cells has
been shown to increase EL mRNA expression and protein secretion.

Objective: Identify cellular mechanisms involved in regulating endothelial
lipase plasma levels.

Methods: Cultured human coronary artery endothelial cells (HCAEC)
were stimulated with TNFalpha, 10 ng/ml, in the absence and presence of
ciglitazone, 0.1 to 100 nM. EL in the medium was measured by ELISA. EL
mRNA was determined by real time polymerase chain reaction. Fifty-eight
individuals with metabolic syndrome were randomized to either placebo or
pioglitazone, 30 mg/day for 6 weeks then 45 mg/day for another 6 weeks.

Results: Ciglitazone treatment of TNFalpha-stimulated HCAEC inhibited
both EL mRNA expression and protein secretion to below baseline levels. Af-
ter 12 weeks of pioglitazone treatment, pre-heparin EL levels were decreased
by 20% (range 40-110%) while there was no change in the placebo group
(range 80 to 260%).

Conclusion: Treatment with both ciglitazone and pioglitazone, PPAR
gamma nuclear receptor agonists, decrease EL expression and, as has been
published, increase HDL levels. This may be a therapeutic option to increase
HDL levels in individuals with metabolic syndrome.
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Th-P15:21 HIGH LEVEL ENDOTHELIAL CELL LIPASE GENE
EXPRESSION IN MACROPHAGES IN ADVANCED
HUMAN ATHEROSCLEROTIC LESIONS

E.D. Bartels1, J.E. Nielsen2, M.L.S. Lindegaard1, T.V. Schroeder3,
L.B. Nielsen1. 1Dept. of Clinical Biochemistry, Rigshospitalet, University of
Copenhagen, Copenhagen, Denmark; 2Dept. of Growth and Reproduction,
Rigshospitalet, University of Copenhagen, Copenhagen, Denmark; 3Dept. of
Vascular Surgery, Rigshospitalet, University of Copenhagen, Copenhagen,
Denmark

Objective: Endothelial cell lipase (EL) is expressed in endothelial cells, plays
an important role in plasma lipoprotein metabolism, and affects development
of atherosclerosis. The aim of the present study was to determine the cellular
expression of EL mRNA and protein in human atherosclerotic lesions.

Methods: Carotid endarterectomy specimens from patients with symp-
tomatic carotid artery stenosis were collected during surgery. In situ hybridi-
sation with an EL-specific antisense probe and immunohistochemistry with
antibodies against EL, CD68 (a macrophage marker) and alfa-actin (a smooth
muscle cell marker) were performed on paraffine sections from 3-5 patients.

Results: In carotid plaques, EL mRNA staining was predominantly in cells
surrounding the necrotic core; weak straining was also associated with the
endothelium and the media. EL was robustly expressed in all specimens. EL
protein co-localized with CD68-positive macrophages but not with alfa-actin
positive smooth muscle cells in the media and fibrous cap.

Conclusion: The data suggest that macrophages express robust amounts of
EL. Thus, in addition to its effects on plasma lipoproteins, EL may also impact
on the development of atherosclerosis via local effects in the vessel wall.
Funding: University of Copenhagen

Th-P15:22 DIAGNOSIS OF LIPOPROTEIN LIPASE (LPL)
ABNORMALITY LEADING TO
HYPERTRIGLYCERIDEMIA BY MEASURING LPL
MASS IN PREHEPARIN PLASMA WITH A
MARKIT-M LPL ELISA

Y. Ikeda1, A. Takagi1, M. Nishimura2, T. Iwanaga2, Y. Ohkaru2. 1National
Cardiovascular Center Research Institute, Suita, Japan; 2Dainippon
Sumitomo Pharma, Suita, Japan

Objective: We aimed to clarify a clinical significance of measuring LPL mass
in plasma before the injection of heparin (preheparin plasma) for the diagnosis
of LPL abnormality in comparison with LPL mass in plasma after the injection
of heparin (postheparin plasma: PHP).

Subjects AND Methods: Obligate homozygotes (n=12) and heterozygotes
(n=39) for LPL mutations, identified from Japanese, and healthy subjects
(n=41) were studied. Preheparin plasma and PHP (30 units of heparin/kg
of body weight) were obtained from the subjects after 12 hrs fasting. LPL
mass was measured by a MARKIT-M LPL ELISA kit (Dainippon Sumitomo
Pharma) using two distinct monoclonal antibodies to human LPL molecule,
which was capable of measuring LPL mass concentration of 0 to 300 ng/ml
without dilution of plasma.

Results: The LPL ELISA kit gave LPL mass values [mean(SD)] of 6.4(9.8),
100.4(33.1) and 227.1(61.7) ng/ml for PHP of homozygotes, heterozygotes
and healthy subjects, while it gave LPL mass values of 2.3(5.0), 26.0(13.9) and
51.4(20.4) ng/ml for preheparin plasma. Correlation coefficient between LPL
mass values in preheparin plasma and PHP of the all subjects was 0.75. ROC
(receiver operating characteristic) curve analysis was performed to determine
cut-off value for the diagnosis of LPL abnormality in comparing between
abnormal LPL (homozygotes and heterozygotes) and normal LPL (healthy
subjects) groups. ROC curve analysis for PHP samples gave a cut-off value
of 144 ng/ml, and diagnostic sensitivity, specificity, and positive predictive
value was 92.2%, 100%, and 100%, respectively. In the preheparin plasma
samples, ROC curve analysis gave a cut-off value of 30.2 ng/ml, and diagnostic
sensitivity, specificity, and positive predictive value were 82.4%, 87.8% and
89.4%, respectively.

Conclusion: LPL mass measurement in preheparin plasma can be used for
the diagnosis of LPL abnormality as the first screening.

Th-P15:23 PROTEOLYSIS ENHANCES LIPOLYSIS OF LDL BY
SPHINGOMYELINASE AND PHOSPHOLIPASE A2
GROUP V

R. Kaakinen 1, E. Hurt-Camejo2,3 , P. Kovanen1, K. Öörni1. 1Wihuri Research
Institute, Helsinki, Finland; 2Wallenberg Laboratory, Sahlgrenska University,
Gothenburg, Sweden; 3Astrazeneca, Mölndal, Sweden

LDL particles that enter the arterial intima are susceptible to proteolytic
and lipolytic modifications. Two types of phospholipolytic enzymes capable
of degrading LDL particles are found in the atherosclerotic arterial intima:
sphingomyelinase (SMase) and phospholipase A2 (PLA2). In addition, the
atherosclerotic intima also contains various proteolytic enzymes. Here, we
studied the combined effects of proteolysis and lipolysis on LDL particles
and on the binding of the modified particles to human aortic proteoglycans.
LDL was first proteolyzed with mast cell chymase or plasmin, after which
the particles were subjected to hydrolysis by human recombinant lipases
SMase, PLA2-IIa, or PLA2-V at neutral pH. At this pH, SMase was unable
to hydrolyze LDL. Surprisingly, however, after LDL had been proteolyzed,
SMase readily hydrolyzed the LDL particles. In addition, proteolysis of LDL
was found to accelerate lipolysis of LDL by PLA2-V, but had no effect on
the PLA2-IIa-mediated lipolysis, which was minimal. The higher the degree
of LDL proteolysis, the higher was also the degree of lipolysis by SMase or
PLA2-V. Proteolysis was found to enhance fusion of SMase- and PLA2-V-
treated LDL particles and their binding to the proteoglycans. Taken together,
proteolytic degradation of LDL enhances the effects of SMase and PLA2-V
on LDL particles, promotes fusion of the lipolyzed particles and increases
their binding to proteoglycans, two processes in atherogenesis.
Funding: The recombinant enzymes used here are kind gifts from AstraZeneca
(PLA2s), Genzyme (SMase) and Teijin Ltd. (chymase)

Th-P15:24 DECREASE IN PH STRONGLY ENHANCES
AGGREGATION OF
SPHINGOMYELINASE-TREATED LDL PARTICLES
AND THEIR BINDING TO HUMAN AORTIC
PROTEOGLYCANS

K. Öörni, M. Sneck, P.T. Kovanen. Wihuri Research Institute, Helsinki,
Finland

The key processes in the development of atherosclerotic lesions include
binding of LDL to intimal proteoglycans and modification of LDL, leading to
aggregation of the LDL particles. Recently, it has been demonstrated that dur-
ing atherogenesis, the extracellular pH of the atherosclerotic lesions decreases.
We have now examined whether the decreased pH has an effect on aggregation
of sphingomyelinase (SMase) or phospholipase A2 (PLA2)-treated LDL parti-
cles and on the binding of LDL to proteoglycans. Aggregation of the lipolyzed
LDL particles was followed at pH 5.5-7.5. We found that the lower the pH of
the incubation medium was, the higher was the SMase-induced aggregation of
LDL particles, while the pH had no effect on PLA2-induced LDL aggregation.
At pH 5.5, the SMase-treated LDL particles formed large aggregates having
diameters up to 1 μm. At low pH, the aggregated LDL particles were found to
be attached to each other via ionic interactions between the protein moieties
of the LDL particles. The binding of LDL to proteoglycans was also studied
at pH 5.5-7.5. It was found that the binding of both SMase- and PLA2-treated
LDL to proteoglycans was dramatically enhanced as the pH was decreased.
These results suggest that in the areas of the arteries, where the extracellular
pH decreases, both retention of LDL by the proteoglycans and aggregation of
the modified LDL particles are enhanced, so leading to increased extracellular
accumulation of LDL-derived lipid droplets.

Th-P15:25 INTERRELATIONS BETWEEN LIPOPROTEIN
LIPASE ACTIVITY, APOLIPOPROTEIN C-I AND
POSTPRANDIAL TRIGLYCERIDE RICH
LIPOPROTEINS IN A HEALTHY POPULATION

A.T.W. Notø1, E.B. Mathiesen2 , J. Bjørkegren3 , J.B. Hansen1. 1Cart, Center
for Atherothrombotic Research In Tromsø, Tromsø, Norway; 2Institute of
Clinical Medicine, Tromsø, Norway; 3Karolinska Hospital, Stockholm,
Sweden

Objective: Investigate interrelations between lipoprotein lipase (LPL) activity,
HDL cholesterol (HDL) and Apolipoprotein CI (Apo CI) with postprandial
metabolism of triglyceride rich lipoproteins (TRL).

Methods: We recruited 95 persons, 56 to 80 years (47.5% men) from a
population health survey. Blood samples were collected before and 2-4-6 and
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8 hours after a standard high fat meal. LPL activity was determined after
heparin administration (100IU/kg). Apo CI was measured in isolated VLDL
by an enzymatic immunoassay 0 and 4 hours after the meal. Incremental
area under the curve (AUCi) for serum triglycerides (TG) and triglycerides in
isolated chylomicrons (CM-TG) were assessed.

Results: HDL, AUCi TG and AUCi CM-TG were assessed across quartiles
of LPL activity. HDL increased with LPL activity (p<0.001). AUCi TG and
AUCi CM-TG decreased with LPL activity (p=0.004 and 0.005). AUCi TG
and AUCi CM-TG increased across quartiles of Apo CI (p<0.001), and LPL
activity decreased (p=0.02). In univariate analysis, Apo CI in VLDL (0 and 4
hrs after the meal) was negatively correlated to HDL (p=0.007 for both), and
to LPL activity (p=0.02 and p=0.005), and positively correlated to fasting and
postprandial VLDL cholesterol (p<0.001 for both).

Conclusions: Enrichment of VLDL with Apo CI, low LPL activity and
increased postprandial TRL are interconnected. This may indicate that in-
creased Apo CI promotes cholesterol transport into VLDL and attenuates
LPL activity accompanied by increased postprandial TRL, which may lead to
longer exposure of atherogenic material to the arterial wall.
Funding: Pfizer AS supports CART independently.

Th-P15:26 LIPOPROTEIN LIPASE (LPL) FROM TREE SHREW
EXHIBITED A SIGNIFICANT HIGHER ACTIVITY
THAN THAT FROM HUMAN

W.-W. Zeng1, B. Zhou1, G.-T. Sun1, H.-R. Liu1, G.-Q. Liu2, B.-S. Chen1.
1Institute of Basic Medical Sciences, Chinese Academy of Medical Sciences
& Peking Union Medical College, Beijing, China; 2Cardiovascular Institute,
Peking University Health Science Center, Beijing, China

Objective: To understand the features of LPL in tree shrew (TS) which is
considered as a kind of anti-atherosclerosis animals.

Methods: LPL cDNA was isolated from adipose tissue of TS by RT-PCR,
tissue distribution was identified by Real-time PCR, and LPL activities of
TS and human were compared by in vitro transfection of COS7 cells with
recombinant constructions of TS LPL-pcDNA3.1 and human LPL-pcDNA3.1,
respectively.

Results: The nucleotide sequence of TS LPL covered 3293bp including a
1437bp coding region, a 129bp 5’-UTR and a 1727bp 3’-UTR. The coding
region coded a 20 residues predicted signal pepetide and a 458 residues mature
protein that was ten residues longer than that of human at N-terminus. TS
LPL was expressed in a kind of similar way of those in most species, but in
a contrary way in skeletal muscles and liver. The primary protein sequence
of TS LPL had a high homology of over 90% with that of human, rat and
mouse LPL. Despite the high conservation, the variations of a few residues
occurring within or proximal to the functional sites in TS LPL changed the
properties compared with human LPL and might be partly responsible for its
increased LPL activity by influencing its protein folding or superstructures.
The activity of TS LPL was remarkable higher (7.67 times) than that of human
LPL (P<0.05), consistent with lower TG concentration in tree shrew plasma
(12-47mg/dl) compared with human (40-150mg/dl).

Conclusions: The higher LPL activity in tree shrew may greatly attribute
to the lower TG levels and lead to a reduced risk of atherosclerosis.
Funding: NSFC (30100068) and 973 Program (TG2000056902), China.

Th-P15:27 SIMVASTATIN INHIBITS LPS-INDUCED LDL
UPTAKE THROUGH SUPPRESSION OF EL
EXPRESSION IN MACROPHAGES

T. Yasuda, K. Hirata, T. Ishida, Y. Kojima, H. Tanaka, T. Okada, K. Taira,
M. Yokoyama. Division of Cardiovascular and Respiratory Medicine, Kobe
University Graduate School of Medicine, Kobe, Japan

Objective: Macrophages plays a central role in atherosclerosis. Endothelial
lipase (EL), a new member of lipase family, regulates HDL homeostasis, and
acts as an adhesion and bridging molecule for monocytes or lipoproteins.
EL is expressed in macrophages in atherosclerotic lesions. However, the
regulatory mechanism EL expression and specific role of EL is still unknown
in macrophages.

Methods: To examine the expression and functiona role of EL in macro-
phages, we used peritoneal macrophages from wild type (EL+/+) and EL (-/-)
mice. Expression of EL mRNA was evaluated by Northern blotting. DiI-LDL
was used for the measurements of uptake of native LDL (nLDL).

Results: LPS upregulated an expression of EL mRNA, whereas other
cytokines had no effect. Furthermore, LPS increased the generation of reactive
oxygen species (ROS), and an antioxidant, N-acetylcysteine, inhibited LPS-

induced EL mRNA expression. Simvastatin, HMG-CoA reductase inhibitor,
suppressed LPS-induced ROS production and EL expression by 33% and 48%,
respectively. Uptake of nLDL was increase by the treatment with LPS (100
ng/ml). Uptake of nLDL in macrophages from EL-/- mice and macrophages
with simvastatin pretreatment was reduced by 49% and 95% compared with
those from EL+/+ mice, respectively.

Conclusions: These results suggest that LPS induces EL expression medi-
ated by ROS production, and that upregulated EL by LPS contribute to uptake
of nLDL in macrophages. Simvastatin inhibits EL upregulation and enhanced
nLDL uptake by suppressing ROS production, and this inhibitory effect of
simvastatin on EL expression may contribute to its antiatherogenic ability.

Th-P15:28 WHITE ADIPOSE TISSUE LPL ACTIVITY FALLS
RAPIDLY IN RESPONSE TO SHORT ACUTE STRESS

A. Casanovas, N. Parramon, O. Andrés, J. Terencio, F. De La Cruz,
J. Peinado-Onsurbe, D. López-Tejero, M. Llobera. Dipt. Bioquímica i
Biologia Molecular, Universitat de Barcelona, Barcelona, Spain

Lipoprotein lipase (LPL) is synthesized and secreted by parenchymal cells
from a variety of tissues, especially adipose and muscle. Active LPL is located
on the luminal surface of endothelial cells, and its primary function is the
hydrolysis of circulating triacylglycerides, from chylomicrons and VLDL.
LPL is under tissue-specific modulation and has a key role in whole-body
energy balance. Thus, when lipid storage mobilization is required, as in
physical exercise, fasting or stress, there is a rise of LPL activity in muscle or
heart and a fall in white adipose tissue (WAT).

Objective: Determine the speed of LPL activity changes in response to
acute immobilization stress in rat.

Methods: Two experimental approaches were done. i) Rats were cannu-
lated to make possible individual monitoring of blood parameters along 30
minutes of immobilization stress. ii) Groups of animals were submitted to
different periods of immobilization and killed immediately later to obtain
tissues at different times of stress.

Results: Blood parameters revealed a fast (5 minute) activation of lipolysis
and a significant decrease (over 40%) in retroperitoneal WAT LPL activity
concomitant with a fast increase in plasma LPL activity.

Conclusions: The speed and simultaneousness of this decrease in WAT and
increase in plasma LPL activity suggests that the release of this enzyme from
endothelium to the bloodstream may be a fast mechanism for the regulation
of tissue LPL activity. This is the first time that such a fast increase in LPL
activity in response to a physiological stimulus has been reported.

Th-P15:29 METFORMIN INCREASES LIPOPROTEIN LIPASE
PRODUCTION IN SKELETAL MUSCLE THROUGH
ACTIVATED AMP-ACTIVATED PROTEIN KINASE

M. Ohira1, Y. Miyashita1 , M. Ebisuno1, A. Saiki1, K. Endo1, N. Koide1,
T. Oyama1, T. Murano2, F. Watanabe2, K. Shirai1. 1Internal Medicine,
Sakura Hospital, Toho University, Chiba, Japan; 2Clinical Laboratory,
Sakura Hospital, Toho University, Chiba, Japan

Objective: We reported that metfromin increased lipoprotein lipase (LPL)
production in diabetic patients. The mechanism of LPL production by met-
fromin is unclear. LPL was produced in adipocyte and skeletal muscle. It
is known that metformin activates AMP-activated protein kinase (AMPK) in
skeletal muscle. This study conducted to clarify the effect of AMPK on LPL
production by metfromin in vivo.

Methods: Mouse 3T3-L1 preadipocytes (3T3 cells) and L6 skeletal muscle
cells (L6 cells) were used. Metformin or 5-amino-imidazole-4-carboxamide
ribonucleoside (AICAR), which is well known as an activator of AMPK, was
added in cells and LPL activity, LPL protein and LPL mRNA were measured.
The assay of LPL activity was measured by enzymatic method. LPL protein
and phosphorylated AMPK protein were detected by Western blot analysis.
Subcloning of LPL mRNA fragment was performed by RT-PCR.

Results: Phosphorylated AMPK protein was enhanced by metformin or
AICAR in L6 cells. LPL activity, LPL protein and LPL mRNA were enhanced
by metformin in L6 cells. Without metformin, these phenomena were also
observed by AICAR. In 3T3 cells, enhancement of phosphorylated AMPK
protein and LPL production by metformin or AICAR was not recognized.

Conclusions: LPL activity and production were increased by enhancement
of AMPK, and AMPK was enhanced by metformin in skeletal muscle cells.
These results suggested that metformin might increase LPL activity and
production in skeletal muscle cells through activated AMPK.
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Th-P15:30 DECREASED HYDROLYSIS OF APOE2-VLDL-
TRIGLYCERIDE BY LIPOPROTEIN LIPASE

T. Murano1, N. Ishihara2, Y. Miyashita2, K. Shirai2. 1Department of
Research and Development, Sakura Hospital Faculty of Medicine, Toho
University, Sakura City, Japan; 2Department of Internal Medicine, Sakura
Hospital Faculty of Medicine, Toho University, Sakura City, Japan

ObjectivesL Lipoprotein lipase (LPL) reaction is the interaction between
LPL and hydrophobic triglycerides (TG) as substrate, and it is known that
one of the important factors of LPL reaction is substrate condition. Some-
times, we met hypertriglyceridemic patients without any LPL abnormality,
suggesting that some inhibitory factors in very low density lipoprotein
(VLDL) might exist, such as the ratio of phospholipid (PL)/TG, the ratio
of cholesterol (CH)/TG, apolipoproteinB(apoB), apolipoproteinCIII(apo CIII)
and apolipoproteinE(apoE). Especially, apoE isoform is sometimes involved
in hyperlipoproteimia. In this study, we analyzed the effect of various com-
positions including apoE isoform on LPL catalyzed hydrolyzing activity of
VLDL- TG.

Methods: LPL hydrolyzing activity was measured using VLDL- TG as a
substrate. VLDL fraction was separated from a hypertriglyceridemic patient’s
plasma (n=112) by ultracentrifugation (a=1.006). In reaction mixture, triglyc-
eride content was adjusted 500mg/dl. LPL was purified from bovine milk.
Analyzed factoers were composition of lipids, apoB, apoCIII, apoE and apoE
isoform in VLDL. ApoE isoform was determined by isoelectoric forcusing
(IEF) - immunobloting.

Result: VLDL-TG hydrolysis is correlated inversely with PL in VLDL,
but was not affected by cholesterol in VLDL. VLDL-TG hydrolysis was not
changed by apoB, apoCIII, apoE concentration of VLDL. But the apoE2-
VLDL hydrolysis is lower than other apoE isoforms- VLDL. Furthermore,
when the PL of VLDL was adjusting to the same, hydrolysis of apoE2-VLDL-
TG was significantly decreased.

Conclusion: These results suggested that VLDL-TG hydrolysis might be
affected by apoE Isoforms, and apoE2 has the inhibitory effect of LPL activity.

Th-P15:31 RECOMBINANT EXPRESSION, PURIFICATION AND
HTS ASSAY CONFIGURATION FOR HUMAN
HEPATIC LIPASE AND ENDOTHELIAL LIPASE

P. Arioli, B. Bellanti, L. Redaelli, D. Carettoni. Axxam Srl, Milan, Italy

Objective: Hepatic Lipase (HL) and Endothelial Lipase (EL) play a primary
role in the remodelling of HDL and their specific inhibition may have a
therapeutic potential for the treatment of atherosclerosis. However, the con-
figuration of assays suitable for high-throughput screening on their activities
represents a challenge for drug discovery. Therefore, the objective of our study
is the design of fluorescence-based HTS assays for recombinant HL and EL.

Methods: Human LIPC (HL) and LIPG (EL) were cloned and recombi-
nantly expressed in insect cells. The proteins were purified from insect cell
medium by affinity chromatography and their activities were tested in 384
MTP format using as substrates fluorogenic lipid derivatives. Expression, pu-
rification and reaction conditions were optimized using a miniaturized parallel
scouting approach.

Results: Recombinant HL and EL were purified as functional enzymes,
retaining their substrate specificity. HL displayed a preferential triglyceride
lipase activity, whereas EL showed a prominent phospholipase A1 activity.
Fluorescence-based assays were demonstrated to be suitable for kinetic profil-
ing of HL and EL reactions. The possibility to detect specific hits by HTS was
demonstrated by using Orlistat and Ebelactone A as reference inhibitors.

Conclusions: We have demonstrated for the first time that functional HL
and EL can be expressed as recombinant proteins in insect cells and we have
developed fluorescence-based assays to detect their catalytic activities and to
identify potential inhibitors by HTS.

Th-P15:32 THE APOLIPOPROTEIN B/APOLIPOPROTEIN A1
RATIO IN METABOLIC SYNDROME

I. Gazi1, V. Tzovaras1, E. Liberopoulos1, S. Tsouli1, A. Spyrou1,
A. Tselepis2, M. Elisaf1. 1Department of Internal Medicine, Medical School,
University of Ioannina, Ioannina, Greece; 2Laboratory of Biochemistry,
Department of Chemistry, University of Ioannina, Ioannina, Greece

Plasma levels of apolipoproteins (apo) reflect the number of lipoprotein
particles. ApoB levels reflect the number of VLDL and LDL particles, while
apoA1 levels reflect the number of HDL particles. ApoB/A1 ratio represents a
powerful predictor of incident cardiovascular disease.

Objective: To investigate apoB/A1 ratio in metabolic syndrome (MS)
patients and possible relation between this ratio and levels of small dense (sd)
LDL particles.

Methods: 173 individuals participated in the study (101 patients met the
NCEP ATP III criteria for diagnosis of MS, while the rest served as controls).

Results: MS patients exhibited higher median apoB/A1 compared to
controls (0.92 and 0.68 respectively, p<0.001). ApoB/A1 correlated with all
components of MS (p<0.01 for all), except of glucose. There was a trend
towards higher apoB/A1 ratio as the number of MS criteria increased (p for
trend<0.001). ApoB/A1 ratio was positively correlated with cholesterol levels
in VLDL and sdLDL and negatively correlated with mean LDL particle size
(p<0.001 for all). Using the proposed cut-off point of 0.9/0.8 (men/women
respectively) for apoB/A1, the sensitivity, specificity and positive and neg-
ative predictive value of apoB/A1 for elevated levels of sdLDL cholesterol
(>6mg/dl) were 57%, 83%, 86.7% and 50%, respectively and for decreased
mean LDL particle size (<268 A) were 57.3%, 77.1%, 78.7% and 44.9%,
respectively.

Conclusions: ApoB/A1 ratio is higher in subjects with MS compared to
nonMS subjects. Increased apoB/A1 ratio is associated with high VLDL and
sdLDL cholesterol levels.
Funding: NA

Th-P15:33 EFFECT OF ROSUVASTATIN ON LOW DENSITY
LIPOPROTEIN (LDL) CONCENTRATION AND
RELATIVE DISTRIBUTION IN PATIENTS WITH
PRIMARY DYSLIPIDAEMIA

M. Kostapanos1, T. Filippatos1 , I. Gazi1, H. Milionis1, A. Tselepis2,
M. Elisaf1. 11Department of Internal Medicine, Medical School, University
of Ioannina, Ioannina, Greece; 2Laboratory of Biochemistry, Department of
Chemistry, University of Ioannina, Ioannina, Greece

Small dense LDL (sdLDL) particles are considered more atherogenic than the
large ones (LLDL). Rosuvastatin is the most effective statin available. There
are few data concerning the effect of rosuvastatin on the relative distribution
of LDL.

Objective: To evaluate the effect of rosuvastatin on the concentration and
relative distribution of LDL in patients with primary dyslipidemia.

Methods: 21 patients (12 female) with primary dyslipidemia on rosuvas-
tatin (10 mg/day) were studied. At baseline and after 12 weeks of treatment
serum lipid profile was determined. Moreover, the analysis of the LDL
subfraction profile was conducted by the LDL Lipoprint System.

Results: Rosuvastatin administration led to a reduction of total cholesterol
(TC) (295.7±45.1 vs 208.4±45.2 mg/dl, p<0.001), triglycerides (146±65.2
vs 119.5±39.4 mg/dl, p=0.05), LDL-C (204±47.3 vs 129.3±40.9 mg/dl,
p<0.001), apolipoprotein (apo) B (133.4±41.9 vs 98.3±30.2 mg/dl, p=0.007)
levels as well as of the atherogenic index LDL/HDL-C (3.35±0.92 vs
2.49±0.78, p<0.001). No changes in HDL-C, apo E, apo AI and Lp(a) levels
were observed. Rosuvastatin administration resulted in a decline of choles-
terol concentration of LLDL (156.5±33.8 vs 98.8±28.8 mg/dl, p<0.001)
and sdLDL (12.7±10.6 vs 7.8±7.5 mg/dl, p=0.05) particles. However, the
cholesterol percentage on either LLDL or sdLDL particles did not change
significantly.

Conclusion: Rosuvastatin results in a significant reduction of the choles-
terol content of LLDL and sdLDL particles, but it has no effect on the relative
distribution of the LDL.
Funding: NA

Th-P15:34 ANTIBODIES ASSOCIATED WITH LDL ARE
PREDOMINATELY BOUND TO LOW DENSITY
LIPOPROTEIN AGGREGATES

A.A. Melnichenko 2,4, D.V. Aksenov1,2 , I.A. Sobenin1, O.M. Panasenko2,4 ,
A.N. Orekhov3. 1Inst. of General Pathology and Pathophysiology, Moscow,
Russia; 2Inst. of Experimental Cardiology, Moscow, Russia; 3Inst. for
Atherosclerosis Research, Moscow, Russia; 4Inst. of Physical and Chemical
Medicine, Moscow, Russia

Objective: The existence of modified low density lipoprotein (LDL) autoan-
tibodies and LDL-containing circulate immune complexes (CIC) have early
been shown. All types of LDL modification lead to aggregation of lipoproteins.
We supposed that aggregated LDL can cause formation of autoantibodies and
decided to compare immunoglobulins G (IgG) association with aggregated
and non-aggregated LDL.

Methods: The serum of coronary heart diseases (CHD) patients charac-
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terized by high level of LDL-containing CIC was used. The separation of
aggregated and non-aggregated LDL was performed by gel-filtration of serum
samples on CL2B-Sepharose. LDL and associated IgG were isolated from
serum fractions by affinity chromatography on column with polyclonal anti-
apoB antibody. Concentration of apoB100 and IgG in fractions of aggregated
and non-aggregated LDL was determined by enzyme-linked immunosorbent
assay (ELISA).

Results: LDL fractions, both aggregated and non-aggregated contained
IgG. IgG were present even after precipitation of serum fraction by affinity
chromatography. This fact confirmed presence of IgG having affinity to LDL
in serum. The ratio of IgG to apoB100 was higher 3-6 fold for aggregated
LDL than in case of non-aggregated LDL. Thus, most of anti-LDL IgG bound
to aggregated LDL.

Conclusions: Anti-LDL autoantibody circulating in blood of CHD patients
bound preferably to LDL aggregates than to disperse LDL particles. It may
be supposed, that LDL aggregates acquired immunogenic properties, possibly
due conformational changes of particles.
Funding: Institute for Atherosclerosis Research.

Th-P15:35 EFFECTS OF PRAVASTATIN ON THE DISTRIBUTION
OF LIPOPROTEIN SUBCLASSES PROFILE IN
DYSLIPIDEMIC PATIENTS WITH NORMAL AND
HIGH TRIGLYCERIDE LEVELS

J.L. Vieira1,2 , A.M. Gomes1, V.L. Portal2 , E.H. Moriguchi 1,2. 1Institute
of Geriatrics & Gerontology, Pucrs University, Porto Alegre, Brazil;
2Institute of Cardiology, University Foundation of Cardiology, Porto Alegre,
Brazil

Objective: This study was designed to evaluate the influence of the basal
triglyceride (TG) levels in the effect of the treatment with pravastatin in the
lipoprotein subclass profile in patients with dyslipidemia.

Methods: Fifty six patients with clinical indication of statin therapy after
dietary counseling were recruited and divided in two groups according to
basal TG levels below 150 mg/dL (TG<150) or equal or above 150 mg/dL
(TG>150). All patients received pravastatin 40mg/dia for a period of 12
weeks. The lipoprotein subclass profile was determined by proton magnetic
nuclear resonance in a Bruker WM 250 spectrometer. The effect of the
pravastatin in both groups was compared using a general linear model adjusted
for smoking status, gender and body mass index.

Results: There were significant difference between the effect of the pravas-
tatin in the two groups in the reduction of large VLDL particles (TG<150
group from 16±12 mg/dL to 18±17 mg/dL vs. TG>150 group from 77±65
mg/dL to 39±37 mg/dL, p=0.008), of small and dense LDL particles (TG<150
group from 26±23 mg/dL to 26±14 mg/dL vs. TG>150 group from 51±39
mg/dL to 33±27 mg/dL, p=0.03) and of total LDL particle concentration
(TG<150 group from 1541±400 nmol/L to 1386±338 nmol/L vs. TG>150
group from 1899±338 nmol/L to 1535±465 nmol/L, p=0.04).

Conclusion: This study suggests that high TG levels are associated with a
better effect of pravastatin in the reduction of large VLDL particles, small and
dense LDL particles and total concentration of LDL particles.
Funding: This study was funded by an unrestricted grant from Sankyo
Pharma, Japan.

Th-P15:36 LOW RESOLUTION MODEL OF SOLUBILIZED
APOLIPOPROTEIN- B100

A. Johs1, M. Hammel2, I. Waldner1, R.P. May3, P. Laggner1, R. Prassl1.
1Institute of Biophysics and X-Ray Structure Research, Austrian Academy of
Sciences, Graz, Austria; 2School of Biological Science, University of Kansas,
Kansas, USA; 3Institut Laue-Langevin, Grenoble, France

Detailed knowledge on the structure of apolipoprotein B100 (apo-B100) which
plays a triggering role in the cellular uptake of low density lipoprotein (LDL)
is lacking.

To address this issue we have used small angle neutron scattering (SANS)
with contrast variation. Apo-B100 was delipidated by the non-ionic deter-
gent Nonidet P40. The integrity of solubilized apo-B100 was verified by
SDS-PAGE and circular dichroism. From neutron scattering curves we have
restored a low resolution model by advanced shape reconstruction algorithms.
The 3D-model is composed of distinct subdomains connected by flexible
regions. The apo-B100 molecule adopts an elongated curved shape with a
pronounced central cavity. In comparison to LDL-associated apoB-100, the
lipid-free protein reveals the same secondary structural features, however, the
tertiary structure is more expanded.

Furthermore, we have performed a secondary structure prediction for
apo-B100. The results were correlated to the pentapartite model proposed
for apo-B100 and transformed to our model, taking into account the high
homology of the N-terminal end of apo-B100 to lipovitellin.

Finally, the low resolution model was used as a template to reconstruct
a hypothetical domain organization of apoB 100 on LDL. Based on the
inherent curvature of the lipid-free molecule it perfectly fits to a sphere in
the size range of LDL whereas the N- and C-terminal ends become located
close to each other. A protrusion formed by the compact globular structure
of the N-terminal end is seen as well as a bulky region preceding the C-ter-
minus.

Th-P15:37 DECREASED HDL PARTICLE SIZE, PREβ- AND
LARGE HDL SUBSPECIES CONCENTRATION IN
FINNISH LOW HDL FAMILIES. RELATIONSHIP
WITH INTIMA-MEDIA-THICKNESS (IMT)

H. Watanabe1, S. Söderlund1, A. Soro-Paavonen1, A. Hiukka1,
E. Leinonen1, R. Salonen2, T.-P. Tuomainen2, C. Ehnholm3, M. Jauhiainen3 ,
M.-R. Taskinen1. 1University of Helsinki, Biomedicum, Helsinki, Finland;
2University of Kuopio, Kuopio, Finland; 3National Public Health Institute,
Biomedicum, Helsinki, Finland

Objective: HDL correlates inversely with the risk of coronary heart disease
(CHD). Detailed antiatherogenic mechanisms of HDL subspecies are not
thoroughly elucidated.

Methods: We measured the distribution of HDL 2B, 2A, 3A, 3B and
3C subspecies and HDL particle size by native gradient gel electrophoresis,
preβ-HDL concentration by crossed immunoelectrophoresis, and carotid IMT
By B-mode ultrasound in 148 members of Finnish families with low HDL and
premature CHD, and in 133 healthy control subjects.

Results: HDL particle size was significantly smaller in affected family
members (HDL<10TH Finnish age-sex specific percentile) compared to un-
affected family members and control subjects (9.1±0.04 vs 9.5±0.05 nm,
p<0.0001, vs 9.8±0.03 nm, p<0.0001). HDL2B particles and preβ-HDL
concentration were significantly decreased in the affected family members.
Mean IMT was significantly higher in the affected family members than in
the control subjects (0.85±0.01 vs 0.79±0.01 mm, P<0.0001). Age, HDL2B,
blood pressure, and preβ-HDL were significant independent determinants of
mean IMT.

Conclusions: Decreased levels of HDL2B and preβ-HDL may be poten-
tially linked to impaired HDL-mediated cholesterol efflux in the affected low
HDL family members. We suggest that decreased HDL particle size, caused
by the lowering of HDL2B and preβ-HDL, is a surrogate marker of early
atherosclerosis as reflected by increased IMT.

The full text of this abstract has been published in Arteriosclerosis, Throm-
bosis and Vascular Biology. (Watanabe at al., Arterioscler Thromb Vasc Biol.
2006;26:897-902.)
Funding: Finnish Foundation of Cardiovascular Research, Helsinki Univer-
sity Central Hospital Research Foundation, Hiroshima University Graduate
School of Biomedical Sciences.

Th-P15:38 PLURONICS INHIBIT AGGREGATION OF LOW
DENSITY LIPOPROTEIN

A.A. Melnichenko 2,5, D.V. Aksenov1,2 , A.A. Bukharkov1, I.A. Sobenin1,
O.M. Panasenko2,5 , A.A. Yaroslavov3, A.N. Orekhov4. 1Institue of General
Pathology and Pathophysiology, Moscow, Russia; 2Institute of Experimental
Cardiology, Moscow, Russia; 3Moscow State University, Moscow, Russia;
4Institute for Atherosclerosis Research, Moscow, Russia; 5Institute of
Physical and Chemical Medicine, Moscow, Russia

Objective: As was early shown aggregates of modified low density lipoprotein
(LDL) induced lipid accumulation by cultured human aortic intimal cells.
Endogenous amphiphilic molecules, such as albumin, apolipoprotein A-I
(apoA-I) inhibit LDL aggregation. We supposed that amphiphilic copolymers
of propylene oxide and ethylene oxide - Pluronics could be exogenous in-
hibitors of LDL aggregation. Application of Pluronics as drugs carriers widely
studied last time. Different Pluronics with distinct hydrophilic-liphophilic bal-
ance (HLB) were used in these studies. We investigated influence of various
Pluronics on LDL aggregation.

Methods: LDL was isolated from serum coronary heart disease patients by
two-step ultracentrifugation in NaBr gradient. Three Pluronics with various
HLB were used: Pluronics P85, F68, L61. LDL aggregation was caused by
incubation of suspension LDL at 37oC at constant stirring. Degree of LDL
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aggregation and the average size of the formed aggregates at presence and in
absence Pluronics were determinated.

Results: Pluronic P85 concentration of 0,1% inhibited LDL aggregation
with an overall inhibition of 93%. If P85 was added in suspension LDL after
1 hour of incubation formation of LDL aggregates was almost completely
arrested. Highly lipophilic Pluronic L61concentration 0,022% inhibited LDL
aggregation on 78%. Application of hydrophilic Pluronic F68 in concentration
of 0,4% and 4% did not prevent LDL aggregation.

Conclusions: Pluronics with the expressed and moderate hydrophobic
properties are able to suppress LDL aggregation. Ability to inhibit aggregation
directly depends from Pluronic HLB.
Funding: Institute for Atherosclerosis Research.

Th-P15:39 FOAM CELL DEATH INDUCED BY
HYPERLIPIDEMIC SERUM IS RELATED TO
PHOSPHATIDYLCHOLINE CHOLESTEROL
COMPLEX FORMATION

M. Mori1, H. Itabe2, M. Shiomi3, S. Yamaguchi1 , K. Homma1,
M. Yoshizumi4, T. Takano1. 1Department of Molecular Pathology, Teikyo
University, Kanagawa, Japan; 2Department of Biological Chemistry, Showa
University, Tokyo, Japan; 3Institute of Exp. Animals, Kobe University, Kobe,
Japan; 4Department of Cardiovascular Physiology, Hiroshima University,
Hiroshima, Japan

Macrophages can accumulate massive amounts of neutral lipids and thereby
become foam cells. Foam cell formation and cell death are prominent features
in atherosclerotic lesions. Excess amounts of free cholesterol (FC) may be
related to foam cell death.

To induce FC in macrophages, RPMMI1640 medium containing hyper-
lipidemic serum with 0.2% FCS must be exchanged to flesh counterpart
containing 7% FCS withdrawn hyperlipidemic serum. PC-FC complexes de-
tected by an ASH1a/256C monoclonal antibody (Mori. et al. J. Lipid. Res.
1771, 2001) accumulate on day 4 accompanied by concomitant increases in
cellular FC. Foam cell viability decreased over a 10 day in parallel with
the increase in FC, PC-FC complex formation, annexin-V binding, TUNEL
staining and LDH release. Lipid droplets. CHOP, XBP-1 and unfolded protein
response (UPR) markers were expressed on day 4.

These results suggest that PC-FC complex formation followed by excess
amount of FC are closely related to foam cell apoptosis through ER dysfunc-
tion. UPR induced by production of CHOP and XBP-1 proteins may suppress
Ca2+ import via SERCA2 and activate signaling pathways of apoptosis.

Human hyperlipidemic serum can also induce foam cell- and PC-FC
complex formation following cell death.

Th-P15:40 COMPARABLE EFFECTS OF APOE GENOTYPE ON
LIPOPROTEIN PARTICLES MEASURED BY
NUCLEAR MAGNETIC RESONANCE
SPECTROSCOPY AND LIPIDS MEASURED BY
STANDARD CHEMICAL METHODS

R.L. Seip1, J. Otvos2, N. Moyna3, M. Miles4, R.F. Zoeller5, P.S. Vissich6,
T.J. Angelopoulos7 , L. Pescatello8 , P. Gordon9. 1Hartford Hospital, Harford,
USA; 2Liposcience, Inc, Raleigh, USA; 3Dublin City University, Dublin,
Ireland; 4Montana State University, Bozeman, USA; 5Florida Atlantic
University, Davie, USA; 6Central Michigan University, Mt. Pleasant, USA;
7University of Central Florida, Orlando, USA; 8University of Connecticut,
Storrs, USA; 9West Virginia University, Morgantown, USA

Objective: Isoforms of apolipoprotein E modify lipoprotein behavior and
APOE genotype significantly affects the fasting lipid profile. We compared
the effects of APOE genotype variation using two analytical methods.

Methods: Sedentary but otherwise healthy adult men and women (n=168)
underwent fasting blood sampling for 1) lipoprotein lipid analyses using stan-
dard chemical assay methods and the Friedewald equation, 2) for lipoprotein
subclass particle concentrations assessed by NMR spectroscopy (LipoScience,
Inc.), and 3) for determination of post heparin plasma lipoprotein and hepatic
lipase activities, which served as covariates in statistical analyses. Equal
numbers of subjects with the common APOE genotypes E2/E3, E3/E3, and
E4/E3 participated.

Results: Mean LDL cholesterol obtained by standard assay was 9.2-11%
lower in E2/E3 vs. E3/E3 and E4/E3 (p<0.04) compared with a quantitative
11% decrease in LDL particle concentration using NMR (p<0.25, NS). The
standard method showed a non-significant 6.7% decrease in HDL-cholesterol
in E4/E3 (p<0.10) whereas NMR detected a statistically significant 6.7%

decrease in HDL particle concentration in E4/E3 versus E2/E3 and E3/E3
(p<0.04). Neither method found differences in HDL subclasses. NMR
detected 24-30% greater VLDL particle concentration in E2/E3 subjects
(p<0.007).

Conclusions: Standard and NMR methods differed slightly but overall
were comparable in the ability to detect effects of APOE genotype on the
fasting lipid profile. NMR is able to generate information about lipoprotein
particle sizes beyond the capabilities of standard chemical assay.
Funding: Hartford Hospital Educational Research Foundation.

Th-P15:41 EFFECTS OF GENDER AND MENOPAUSE STATUS
ON THE ABILITY OF HDL TO RECEIVE LIPIDS
FROM AN NANOEMULSION MODEL OF LDL

A.H. Giribela, R.F. Amâncio, N.R. Mello, M.C. Latrilha, C.M. Strunz,
R.C. Maranhão. Heart Institute (Incor) of School of Medicine, University of
Sao Paulo, Sao Paulo, Brazil

Objective: The protection against coronary artery disease (CAD) in women
compared to men may be related not only with HDL concentration but also
with its functional aspects and low HDL seems a stronger CAD risk factor
in women than in men. We studied the effects of gender and menopause
status on the ability of HDL to receive from an artificial nanoemulsion model
of LDL (LDE) lipids such as free cholesterol (FC), cholesteryl esters (CE),
phospholipids (PL), and triglycerides (TG), a process that depends on transfer
proteins and on HDL composition and structure.

Methods: We studied 22 pre and 18 postmenopausal women and 38 men,
healthy and normolipidemic, aged 39-50 yr. LDE labeled with 3H-TG and
14C-FC or 3H-CE and 14C-PL was incubated with plasma samples for 1h.
After chemical precipitation, the supernatant containing HDL was counted for
radioactivity. HDL size was measured by laser-light-scattering.

Results: Lipids transferred from LDE to HDL fraction (in % of total ra-
dioactivity/10mg HDL/h), Men: CE (0.7±0.3), FC (1.7±0.6), TG (1.0±0.4),
PL (4.5±1.1), HDL Size (9.0±0.7) and Apo A1 (1.4±0.2). Women, pre-
menopause: CE (0.5±0.3), FC (0.9±0.2), TG (0.6±0.2), PL (3.0±0.7), HDL
size, in nm: (9.0±0.5) and Apo A1 (1.5±0.3) and postmenopause: CE
(0.5±0.2), FC (0.9±0.2), TG (0.6±0.2), PL (3.3±1.0), HDL Size (8.8±0.8)
and Apo A1 (1.5±0.2).

Conclusion: HDL from men had greater rates of acceptance of all four
lipids while the HDL size was not different from women. In women of the
same age, menopause did not affect any of the measured parameters of lipid
concentration and HDL ability of receive lipids or size. Supported by FAPESP.

Th-P15:42 QUANTITATIVE AND QUALITATIVE CHANGES OF
SERUM LIPOPROTEINS IN PATIENTS WITH ACUTE
BRUCELLOSIS

F. Apostolou1, E. Liberopoulos 1, I. Gazi1, S. Tsouli1, E. Tsianos1,
A. Tselepis2, M. Elisaf1. 1Department of Internal Medicine, Medical School,
University of Ioannina, Ioannina, Greece; 2Department of Biochemistry,
School of Chemistry, University of Ioannina, Ioannina, Greece

Objectives: Changes in serum lipid parameters are observed during in-
flammation. These changes may be associated with the pathogenesis of
atherosclerosis. There are no data on the possible effect of acute infection with
Brucella on serum lipoproteins.

Methods: Serum lipid parameters were determined in 28 patients (18 male
and 10 female, aged 52.9 ± 14.6 years) with acute brucellosis on admission
and 4 months after the initiation of appropriate treatment. Furthermore, 24
matched controls were studied. Fasting levels of total cholesterol (TC), high-
density lipoprotein cholesterol (HDL-C), triglycerides, apolipoproteins (Apo)
AI, B, E and lipoprotein (a) [Lp(a)] were measured. Low-density lipoprotein
(LDL) subclass analysis was performed by use of the Lipoprint LDL System.

Results: On admission, patients exhibited significantly lower levels of TC,
HDL-C, LDL-C and ApoAI compared with controls, while there were no
significant differences in TG, ApoB, ApoE and Lp(a) levels. Furthermore,
mean LDL particle diameter was significantly lower in patients compared
with controls. Of interest, small dense LDL-C (sdLDL-C) levels as well as the
sdLDL-C/LDL-C, LDL-C/HDL-C and ApoB/ApoAI ratios were significantly
higher in patients compared with controls.

Four months after treatment initiation, a significant increase in levels of
TC (by 23%), HDL-C (by 37%), LDL-C (by 23%), and ApoAI (by 39%)
was noticed. On the other hand, levels of TG, ApoB, ApoE and Lp(a) were
not significantly altered. Furthermore, sdLDL-C levels, the sdLDL-C/LDL-C
ratio, the LDL-C/HDL-C ratio and the mean LDL particle diameter were
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not significantly changed. However, the ApoB/ApoAI ratio was significantly
decreased.

Conclusions: Significant quantitative and qualitative alterations of serum
lipoproteins were seen during acute infection with Brucella. These changes
were not fully restored 4 months after treatment initiation.
Funding: N/A

Th-P15:43 HIGH DENSITY LIPOPROTEIN SUBCLASS
DISTRIBUTION IN MACEDONIAN CHILDREN

S. Alabakovska 1, D. Labudovic1, K. Tosheska1, M. Alabakovski2 ,
B. Todorova1. 1Department of Medical and Experimental Biochemistry,
Skopje, Makedonija; 2Medical School ’Pance Karagjozov’, Skopje,
Makedonija

Objectives: Current reports claim that small and dense HDL particles are
more atherogenic than larger HDL particles.Because there is not enough liter-
ature data presenting HDL subclass distribution in childhood, the aim of this
study was to examine HDL subclass profile in healthy children in Macedonia.
Materials/Methods:Plasma HDL subclasses in 100 children aged 9-18 years
were analyzed using non-denaturing polyacrilamide gradient (3-31%) gel
electrophoresis. Conventional plasma lipid and apoprotein parameters which
are thought to affect HDL size were determined as well.

Results: Analysis of HDL phenotype has shown prevalence of bigger
HDL2b and HDL2a subclasses in 94,5%, whereas in 5,5% of the children
small, atherogenic HDL3a and HDL3b subclasses were dominant.There was
no statistically significant difference in the subclass distribution between
gender groups (chi2=1,41; p=0,49).The mean HDL size was 9.33 ± 0.62nm,
and there was no difference between gender groups.The only significant
association noted was between HDL size and plasma HDL concentration
(p<0.001).

Conclusion: These results have revealed an atherogenic HDL subclass
profile in 5,5% of healthy children which is not influenced by the plasma lipid
and apoprotein concentrations and is not gender dependent which suggest
genetically determined HDL profile. Therefore, the analysis of HDL subclass
phenotype may provide better information on the risk of atherosclerosis
development than conventional plasma lipid and apoprotein determinations.
Funding: This work was supported by the Ministry of Science of the Republic
of Macedonia, research grant no. 08-2901/1, 2001

Th-P15:44 SMALL DENSE LOW-DENSITY LIPOPROTEIN IS
PROSPECTIVELY ASSOCIATED WITH
CARDIOVASCULAR MORTALITY - THE HOORN
STUDY

L.P. Van Der Zwan, J.M. Dekker, T. Teerlink, G. Nijpels, R.J. Heine,
P.G. Scheffer. VU University Medical Center, Amsterdam, The Netherlands

Objective: Small, dense LDL (sdLDL) has been shown to be associated with
cardiovascular disease (CVD). LDL particle size is inversely correlated with
plasma triglyceride levels (TG). In a prospective study we have investigated
whether sdLDL is predictive of cardiovascular mortality, independently of
TG.

Methods: The Hoorn Study is a community-based prospective cohort
study. In the 1999 follow-up examination, 608 subjects, aged 60-85 years,
participated (302 male; 179 with impaired glucose tolerance and 152 with type
2 diabetes). LDL particle size was measured by high-performance gelfiltration
chromatography (HPGC). The intra- and inter run CV of the HPGC method
were < 0.2%. Subjects were followed with respect to cardiovascular mortality.
sdLDL was defined as the lowest tertile of LDL particle size. The association
between sdLDL and CVD was examined with Cox regression analysis.

Results: Until 2005, 42 subjects died, 16 of CVD (12 men, 4 women).
After adjusting for age, gender, and LDL-cholesterol, subjects within the
sdLDL group had a hazard ratio (HR) for CVD mortality of 3.01 (95% C.I.
1.07-8.41). After addition of TG to the model, the risk remained significant:
HR 3.49 (95% C.I. 1.02-11.95). Further adjustment for HDL-cholesterol
slightly attenuated this association: HR 3.11 (95% C.I. 0.86-11.19).

Conclusion: In agreement with the view that small LDL particles accel-
erate atherosclerosis, sdLDL predicts CVD mortality in a population-based
study. The relationship between LDL size and cardiovascular mortality was
independent of plasma triglyceride concentrations.

Th-P15:45 INCREASED LEVELS OF SMALL, DENSE, OXIDIZED
LDL IN PATIENTS WITH IDIOPATHIC VENOUS
THROMBOEMBOLISM: A COMMON LINK WITH
ATHEROSCLEROSIS

A. Zambon1, P. Simioni2, S. Bertocco1 , M. Marchiori1 , D. Vianello1 ,
D. Tormene2, P. Prandoni2, A. Pagnan2. 1Department of Medical and
Surgical Sciences, University of Padova, Padova, Italy; 2Department of
Clinical and Experimental Medicine, University of Padova, Padova, Italy

Objective: Venous thromboembolism (VTE) affects 2 persons per 1000/year.
In a third of patients the cause of VTE is unexplained. Atherosclerosis and
VTE appear to be associated. Small, dense LDL (sd-LDL) are atherogenic,
susceptible to oxidation (ox-LDL), and associated with endothelial dysfunc-
tion. We investigated the role of sd-LDL and ox-LDL as risk factor for
VTE.

Methods: 50 patients, aged 60±15 yrs, with first diagnosis of VTE,
confirmed by ultrasonography, without history of VTE or atherosclerosis
were studied. Mutations associated with thrombophilia were excluded, and
patients classified as having secondary (S-VTE), or idiopathic VTE (I-VTE).
70 healthy controls (C) were studied. Lipoprotein subclasses were analyzed
by density gradient ultracentrifugation, plasma ox-LDL by ELISA and lipids
by standard methods.

Results: 21 and 29 patients had S-VTE and I-VTE respectively. Overall,
VTE patients had similar total, LDL, VLDL, IDL, HDL cholesterol and
triglycerides than C; no differences were found between those with S-VTE
and I-VTE. Despite similar LDL-C, patients with VTE had higher sd-LDL
cholesterol (p>0.01) and ox-LDL (p<0.05) than C. Both the increased sd-
LDL cholesterol and the increased ox-LDL levels in the VTE group were
entirely due to the I-VTE (p<0.01 vs. C and S-VTE). Cholesterol in the
sd-LDL and ox-LDL were significantly associated (r=0.39;p<0.05). S-VTE
and C had similar ox-LDL and lipid phenotype.

Conclusion: Idiopathic VTE is associated with significantly increased
sd-LDL cholesterol and higher levels of ox-LDL, which may represent a
common link in the pathogenesis of both atherosclerosis and VTE.

Th-P15:46 SMALL DENSE LDL AND OXIDISED LDL IN TYPE 2
DIABETICS

M. Zamaklar1, K. Lalic1, N. Rajkovic1 , V. Kalimanovska2 , A. Topic2,
A. Zeljkovic2 , M. Dragasevic1 , L.J. Popovic1, D. Draskovic1 , J. Stojanovic1 .
1Institute for Endocrinology, Belgrade, Serbia - Montenegro; 2Faculty of
Pharmacy, Belgrade, Serbia - Montenegro

Objective: Small dense LDL particles are very sensitive for oxidation. The
aim of our study was to analyze relationship between level of LDL oxidation
with size of LDL, insulin sensitivity (IS), total cholesterol (Ch), LDL-Ch,
HDL-Ch, triglyceride (TG), Lp(a) and apolipoproteins (apo) (B100,E,AI,AII).

Methods: Investigation was done in 60 Type 2 diabetics: 35 without (group
A) and 25 with dyslipidemia (group B). LDL size was measured by gradient
gel electrophoresis, LDLox by ELISE methods, lipids by enzymatic methods,
Lp(a) and apo by nephelometry, while IS was estimated by HOMA index.

Results: In diabetics, 39 of all (65%) had small dense LDL particle, but
without significant differences between groups A and B. In group B, Ch,
LDL-Ch, non HDL-Ch, TG, Ch/HDL-Ch and TG/HDL-Ch ratio (p<0.01)
were higher vs group A. Levels of HDL-Ch, Lp(a) and apo AI, AII and E were
similar in both groups, as well as HOMA. Apo B 100 and LDLox (117.12 vs.
91.85 IU/L), were higher in group B (p<0.01). In both groups size of LDL
particle positive correlated with HDL-Ch, apo AI, AII (p<0.05), and negative
with TG, TG/HDL-Ch, apo E and HOMA (p<0.05). LDLox correlated with
Ch, LDL-Ch, non HDL-Ch and apo B 100 (p<0.001), as well as with TG, apo
AI (p<0.05) and TG/HDL-Ch ratio (p<0.01).

Conclusions: We confirmed that diabetics have dominantly small dense
LDL. Size of LDL negative correlate with IS, TG and TG/HDL-Ch ratio, but
positive with HDL-Ch, apo AI and AII levels. In those diabetics with higher
level of total Ch, LDL-Ch, apo B 100 and non HDL-Ch oxidation of LDL was
higher, but without correlation between small dense LDL and LDLox levels.
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Th-P15:47 SMALL DENSE LDL AND OXIDISED LDL IN
DYSLIPIDEMIC PATIENTS

M. Zamaklar1, K. Lalic1, N. Rajkovic1 , V. Kalimanovska2 , A. Topic2,
A. Zeljkovic2 , M. Dragasevic1 , L.J. Popovic1, D. Draskovic1, J. Stojanovic1 .
1Institute for Endocrinology, Belgrade, Serbia - Montenegro; 2Faculty of
Pharmacy, Belgrade, Serbia - Montenegro

Objective: The aim of our investigation was to analyze relationship between
size of LDL with level of LDL oxidation, levels of lipids: total cholesterol
(Ch), LDL-Ch, HDL-Ch, triglyceride (TG), Lp (a), apolipoproteins (apo)
(B100, E, AI and AII), as well as with CRP and insulin sensitivity (IS).

Methods: Investigation was performed in 62 patients: 28 with normal
lipids profile (group A) and 34 with dyslipidemia (group B). LDL size was
measured by gradient gel electrophoresis, oxidase LDL (LDLox) by ELISE
methods (Mercodia), lipids by enzymatic methods, Lp(a), apo and CRP by
nephelometry and insulin sensitivity (IS) by HOMA index.

Results: In group B we found higher Ch, LDL-Ch, non HDL-Ch, TG,
Ch/HDL-Ch and TG/HDL-Ch ratio (p<0.01) comparing with group A, but
without significant differences in HDL-Ch, Lp(a), apo AI and AII. Apo B and
E were higher in group B (p<0.01). IS was similar in both groups also. We
did not found significant differences between groups in size of LDL particles
(26.48 vs 26.46 nm). Level of LDLox was higher in group B (111.83 vs. 99.72
IU/L, p<0.05). Size of LDL particle in all patients positive correlated with Ch
(p<0.05) and interestingly with Lp(a) (p<0.01). LDLox correlated with Ch,
LDL-Ch, non HDL-Ch and TG (p<0.01).

Conclusions: We found that dyslipidemic patients did not have dominantly
small dense LDL, but they had higher level of LDL oxidation. Size of LDL
correlate only with total cholesterol and Lp(a). In patients with higher level of
Ch, LDL-Ch, and non HDL-Ch, oxidation of LDL was higher, but we did not
found correlation between levels of small dense LDL and LDLox.

Th-P15:48 LOW-DENSITY LIPOPROTEIN PARTICLE SIZE AND
METABOLIC SYNDROME IN CHILDREN AND
ADOLESCENTS

D.J. Kim1, S.H. Choi2, H. Cho3, H.J. Kim1, Y.-S. Chung1, K.W. Lee1. 1Ajou
University School of Medicine, Suwon, South Korea; 2Seoul National
University Bundang Hospital, Seongnam, South Korea; 3Yonsei University,
Seoul, South Korea

Objective: Small dense low-density lipoprotein (sd-LDL) have greater athero-
genic potential than large buoyant LDL (lb-LDL). We assessed the relationship
between LDL particle size and the metabolic syndrome(MS) and its compo-
nents in children and adolescents.

Methods: A total of 136 children and adolescents (69 boys, 67 girls,
mean age of 11.6 ± 2.0 yrs) were enrolled in this study. LDL particle size
distribution of LDL isolated by sequential floatation ultracentrifugation was
examined by a pore gradient lipoprotein electrophoresis system using 2-16%
polyacrylamide slab gels. LDL size was classified as pattern A (size ≥25.5
nm) or pattern B (size < 25.5 nm). The components of the MS were defined
as below; 1) obesity; BMI ≥ 90 percentile of age- and sex- matched BMI, 2)
TG ≥ 110 mg/dl, 3) HDL-C < 40 mg/dl in both sex, 4) BP ≥ 120/80 mmHg,
and 5) fasting glucose ≥ 100 mg/dl.

Results: Mean LDL size is 26.87 ± 0.78 nm, and pattern B was found in
7.4% of study subjects. Using multivariate regression analysis, TG (B=-0.362,
p<0.001), HDL-C (B=0.278, p<0.001), apo-B (B=-0.199, p=0.009), and DBP
(B=-0.172, p=0.017) were significantly associated to LDL size (R2=0.430,
p<0.001). LDL size was strongly associated with the number of components
of the MS after adjusted for age, sex, and BMI as covariates (0, 27.21 nm; 1,
26.72 nm; 2, 26.60 nm, ≥3, 26.24 nm; p<0.001).

Conclusions: LDL particle size decreased in the metabolic syndrome of
children and adolescents.
Funding: This work was supported by 2004 grant from Ajou University
School of Medicine.

Th-P15:49 LIPOPROTEIN-ASSOCIATED PHOSPHOLIPASE A2
ACTIVITY (LP-PLA2) IS A MARKER OF
SMALL-DENSE LDL PARTICLES

I. Gazi1, E. Lourida2, T. Filippatos1 , V. Tsimihodimos1, V. Saougos1,
M. Elisaf1, A. Tselepis2. 1Department of Internal Medicine, Medical School,
University of Ioannina, Ioannina, Greece; 2Laboratory of Biochemistry,
Department of Chemistry, University of Ioannina, Ioannina, Greece

Lp-PLA2 is considered a predictor for incident atherosclerotic disease.

Among the LDL subfractions Lp-PLA2 activity is preferentially associated
with atherogenic small-dense (sdLDL) particles, in vitro. We investigated
whether the Lp-PLA2 could be a marker of sdLDL in human plasma.

Methods: 176 individuals participated in the study. LDL subclass analy-
sis was performed by polyacrylamide gel electrophoresis. Lp-PLA2 activity
and mass were determined in total plasma and in apolipoprotein B-depleted
plasma (HDL-Lp-PLA2). NonHDL-Lp-PLA2 activity or mass was calculated
by subtracting HDL-Lp-PLA2 from total plasma Lp-PLA2.

Results: According to the results of LDL subclass analysis, subjects were
categorized into Phenotype A and nonA (cholesterol levels in sdLDL subfrac-
tions ≤ or >0.155 mmol/L respectively). Unlike total plasma Lp-PLA2 mass,
total plasma Lp-PLA2 activity and NonHDL-Lp-PLA2 activity and mass were
higher in subjects of Phenotype nonA compared to Phenotype A, whereas
HDL-Lp-PLA2 activity and mass were lower in subjects of Phenotype nonA
compared to Phenotype A. Total plasma activity and NonHDL-Lp-PLA2 ac-
tivity or mass but not Lp-PLA2 mass were correlated with sdLDL-cholesterol
mass, proportion and mean LDL particle size. In multiple regression analysis,
total plasma or NonHDL-Lp-PLA2 activity was the second best predictor of
the presence of sdLDL particles in human plasma, after serum triglyceride
levels.

Conclusions: The present study shows for the first time that Lp-PLA2
activity but not the enzyme mass is a marker of sdLDL in human plasma.
Funding: NA

Th-P15:50 CHARACTERIZATION OF LDL-ASSOCIATED
PROTEINS IN THE DYSLIPIDEMIA OF TYPE 2
DIABETES AND THE METABOLIC SYNDROME

C. Pettersson, J. Borén, L. Fogelstrand, O. Wiklund. Wallenberg Laboratory,
Department of Metabolism and Cardiovascular Research, Sahlgrenska
Academy, Göteborg University, Göteborg, Sweden

Objective: The dyslipidemia of type 2 diabetes mellitus (T2DM) is complex
and characterized by a set of lipid and lipoprotein abnormalities, includ-
ing small dense LDL (sdLDL). sdLDL is a strong independent predictor
of CVD but it is unclear what features render sdLDL atherogenic. LDL-
associated proteins could facilitate deposition of LDL in the arterial intima
and oxidative/non-oxidative enzymatic modifications of LDL. In this study we
identify LDL-associated proteins and analyze their distribution in relation to
particle size as well as to T2DM and the metabolic syndrome (MetS).

Methods: LDL was isolated from subjects wth T2DM/MetS and matched
healthy controls using size exclusion chromatography. The LDL peak was
divided into three fractions, according to size. Fractions were subjected to poly-
acrylamide gel electrophoresis (SDS-PAGE), separating the LDL-associated
proteins, which were then identified using tandem mass spectrometry. The
distribution of these proteins were quantitatively compared between LDL of
different sizes and between T2DM/MetS subjects and controls.

Results and Conclusions: Several apolipoproteins known to associate
with LDL were identified, such as apo(a), apoCII, apoCIII and apoE. In ad-
dition four other apolipoproteins were shown to be LDL-associated. We also
identified some proinflammatory cytokines, amyloid proteins and oxidative
enzymes associated with LDL. Several of these proteins are known to have
key roles in atherogenesis. The results of these analyses may reveal possible
mechanisms for the atherogenicity of sdLDL.

Th-P15:51 SIGNIFICANT CORRELATION BETWEEN LDL
PARTICLE SIZE AND THE MOLAR RATIO OF
CHOLINE PLASMALOGEN TO ETHANOLAMINE
PLASMALOGEN (CP/EP RATIO) IN SERUM

R. Maeba, M. Kinoshita, T. Maeda, K. Takao, H. Takenaka, J. Kusano,
N. Yoshimura, T. Teramoto. Teikyo University School of Medicine, Tokyo,
Japan

Objective: The object of the present study is to reveal a novel factor involved
in the appearance of atherogenic small dense low-density lipoprotein (sdLDL)
by exploring the factors showing high correlativity with LDL particle size for
148 elderly subjects.

Methods: Elderly subjects (N = 148; 110 male and 38 female) and healthy
young subjects (N = 119, 91 male and 28 female) were recruited under their
informed consents to the study. Clinical characteristics of elderly subjects
such as age, sex, body mass index (BMI), significant cardiovascular stricture,
and family history of CHD, smoking status, hyperlipidemia, abnormal glucose
tolerance, and hypertension are investigated. Biochemical characteristics such
as TC, fasting TG, LDL-C, HDL-C, RLP-C, MDA-LDL, LDL size, LP(a),
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apo A-I, A-II, B, B-48, C-II, C-III and E, LPL mass, phospholipids, choline
plasmalogen (CP), ethanolamine plasmalogen (EP), glucose (S0’, S120’),
immunoreactive insulin (IRI0’, IRI120’), HOMA-IR, HbA1c, and adiponectin
were determined.

Results: It was found that low molar ratio of choline plasmalogen to
ethanolamine plasmalogen (CP/EP ratio) as well as fasting high TG and
low HDL concentrations in serum significantly correlate with the reduction
of LDL size. CP/EP ratio had also significant correlation with fasting TG
concentration. Total plasmalogens (CP+EP) strongly correlated with HDL
concentration, but not with LDL size. This was supported by comparing
plasmalogens in serum between elderly subjects and healthy young subjects,
which indicated that CP/EP ratio is maintained by the fixed value instead of
decrease in total plasmalogens concentration with aging.

Conclusions: These results propose a hypothesis that fasting high TG and
low HDL, which are known as signs of metabolic syndrome, lead to decrease
in molar ratio of CP to EP, and low CP/EP ratio together with them are
involved in the appearance of sdLDL.

Th-P15:52 SMALL DENSE LDL, CRP-HS AND INSULIN
RESISTANCE ASSOCIATION IN POSTMENOPAUSE

G. Berg1, M.L. Muzzio1, V. Zago1, V. Miksztowicz1 , F. Basilio2,
R. Wikinski1, L. Schreier1. 1Lipids & Lipoproteins Lab, School of Pharmacy
and Biochemistry, University of Buenos Aires, Buenos Aires, Argentina;
2Durand Hospital, Buenos Aires, Argentina

Insulin resistance (IR) increases in postmenopause due to hormonal effect, age
and abdominal obesity (AO). Small dense (sd) LDL formation is regulated by
hepatic lipase (HL), which activity is increased in postmenopause and in AO.
Other emerging factor linked to AO is increased CRP, promoting oxidative
stress.

Objective: To establish the relationship between sdLDL, CRP-hs, AO and
IR in postmenopausal women (PMW).

Patients and Methods: We studied 25 PMW, aged 43-61 years and 25 pre-
menopausal women (PreMW), aged 23-42 years, without hormonal treatment.
In serum CRP-hs, insulin, glucose, TG and HDL-C were determined, sdLDL
was separated by ultracentrifugation (d=1.048-1.063 g/ml); in post-heparin
plasma HL activity was performed; waist circumference (WC) was measured
as AO indicator, HOMA and TG/HDL-C ratio were calculated as surrogate
markers of IR.

Results: PMW presented higher CRP-hs (3.3±3.2 vs 0.8±0.6 mg/l), %
sdLDL (22±7 vs 18±5), HL (19±6 vs 14±3 μmoles FFA/ml plasma.h), WC
(87±10 vs 74±5 cm), p<0.01; HOMA (2.9±2.3 vs 1.6±0.7) p<0.04 and
TG/HDL-C (2.9±1.8 vs 1.3±0.8) p<0.001. WC correlated with HL r=0.52,
CRP-hs r=0.53, HOMA r=0.41 and TG/HDL-C r=0.57, p<0.001 and with
sdLDL r=0.36 p<0.01. In turn sdLDL correlated with HL r=0.48, CRP-hs
r=0.45, HOMA r=0.47 and TG/HDL-C r=0.43, p<0.003. Multiple regression
analysis showed that HL and HOMA were the main factors determining
sdLDL production (beta=0.48 p<0.03 and beta=0.55 p<0.01, respectively).
The association found between sdLDL and CRP-hs would indicate synergism,
increasing their atherogenic potency in postmenopause.

Th-P15:53 ATHEROGENIC INDEX OF PLASMA (AIP) IS AN
EFFECTIVE PREDICTOR OF CARDIOVASCULAR
RISK

M. Dobiasova 1, J. Frohlich2. 1Institute of Physiology, Academy of Sciences of
The Czech Republic, Praha, Czech Republic; 2Heakthy Heart Program/Lipid
Clinic, St Paul’s Hospital, Vancouver, Canada

Objectives: Atherogenic index of plasma (AIP - logarithmically transformed
ratio of molar concentrations of triglycerides to HDL-cholesterol) was used
for the prognosis of cardiovascular (CV) disease. The strong correlation of
AIP with lipoprotein particle size may explain its high predictive value.

Methods: Lipoprotein particle size were determined by GGE and NMR.
Here we summarize data on AIP calculated in 8394 subjects.

Results: AIP increases with increasing CV risk. Thus umbilical cord,
young children, healthy women have values below 0.1 while men and subjects
with CV risk factors such as hypertension, diabetes, etc. (n=1433) have
increasing values up to 0.4. We suggest that AIP values of -0.3 to 0.1 are
associated with low, 0.1 to 0.24 with medium and above 0.24 with high CV
risk. In the population study (n=3265) men had higher AIP values than women
(0.139±0.008, -0.054±0.007, resp.). In a cohort undergoing coronary angiog-
raphy (n=1108), in model that included 12 clinic and laboratory assessments,
AIP was the best predictor of positive findings. AIP was a highly sensitive

marker of differences of lipoprotein profiles in families of patients with
premature myocardial infarction and controls (n=240). Treatment with fibrates
(n=609) and with combination of statin and niacin (n=160] decreased AIP.
AIP correlated with clinical outcomes. Hypoglycemic therapy that included
pioglitazone (n=1569) decreased AIP in patients with type 2. DM.

Conclusions: AIP as a marker of lipoprotein particle size adds predictive
value beyond that of indiviual lipids and TC/HDL-C ratio.
Funding: Ministry of Health CR, NR/8328.

Th-P15:54 CELL ADHESION MOLECULES IN LEUKOCYTES
FROM PRIMARY HYPERTRIGLYCERIDEMIC
PATIENTS

F. Brites1, M. Benítez1 , M. Fornari2 , V. Berardi2, L. Gómez1, L. Schreier1,
G. Elikir3, P. Stutzbach3 , L. Cuniberti3 , R. Wikinski1. 1University of Buenos
Aires, Conicet, Buenos Aires, Argentina; 2Bioalpha Laboratory, Buenos
Aires, Argentina; 3Favaloro University, Buenos Aires, Argentina

Objective: To investigate the level of cell adhesion molecules, CD18, CD49d
and CD54, contained in leukocytes from primary hypertriglyceridemic patients
in comparison with normotriglyceridemic subjects.

Methods: 46 hypertriglyceridemic (HTG) patients (Triglycerides > 150
mg/dl) and 38 normotriglyceridemic (NTG) subjects (Triglycerides < 150
mg/dl) were studied. Both groups included normo and hypoalphalipopro-
teinemic individuals. All participants were male subjects aged within 20
and 70 years old. Secondary causes of dyslipidemia were discarded. Cell
adhesion molecules (CD18, CD49d and CD54) were evaluated in peripheral
blood monocytes, polymorphonuclear cells, and linphocytes by flow citometry
employing specific PE or FITC conjugated monoclonal antibodies.

Results: In comparison with NTG subjects, HTG patients showed signif-
icantly higher CD18 (Mean±S.D.; fluorescence arbitrary units; 358±158 vs.
468±215, respectively, p<0.05), CD49d (343±54 vs. 400±109, respectively,
p<0.05) and CD54 (42±11 vs. 49±11, respectively, p<0.05) in monocytes,
CD49d (12±3 vs. 14±4 respectively, p<0.05) in polymorphonuclear cells,
and CD18 (104±42 vs. 137±54, respectively, p<0.01) in linphocytes.

Conclusions: Monocytes play a crucial role in atherosclerosis and their
early recruitment in the subendothelial space is mediated by cell adhesion
molecules. In patients with primary HTG, all CD18, CD49d and CD54 were
significantly increased in monocytes, thus suggesting a pro-atherogenic state.
Funding: This work was supported by grants from University of Buenos
Aires and CONICET.

Th-P15:55 DEVELOPMENT OF A NOVEL METHOD TO
DETERMINE VERY LOW DENSITY LIPOPROTEIN
(VLDL) KINETICS

I.A. Alshayji1,2, J.M.R. Gill1, M.J. Caslake2 . 1Institute of Biomedical and
Life Sciences, University of Glasgow, Glasgow, United Kingdom;
2Department of Vascular Biochemistry, Glasgow Royal Infirmary, Glasgow,
United Kingdom

Objective: To develop a simple and cost-effective method of obtaining
triglyceride (TG)-rich lipoprotein kinetic data.

Methods: Chylomicrons (CM) compete with VLDL for the same catalytic
pathway. Thus, 10 healthy subjects (7 men, fasting TG 0.5-4.6 mmol/l,
BMI 21-35 kg/m2) were given an intravenous infusion of a CM-like TG
emulsion (Intralipid) (0.1 g/kg bolus followed by 0.1 g/kg/hr infusion) for
75-120 minutes to prevent the clearance of VLDL by lipoprotein lipase.
Multiple blood samples were taken during and post-infusion for separation of
Intralipid, VLDL1 and VLDL2 by ultracentrifugation. The rates of VLDL1-
apolipoprotein B (apoB) and TG production were calculated from their linear
rises in the VLDL1 fraction during the infusion. Intralipid-TG clearance rate
was determined from its exponential decay post-infusion.

Results: The production rates of VLDL1-apoB and VLDL1-TG were
[mean (range)] 25.4 (12.0-50.9) mg/hr and 1033.3 (446.0-2563.2) mg/hr,
respectively, and the Intralipid-TG clearance was 66.9 (18.1-146.9) pools/day.
These values are comparable with data obtained using stable isotopes. Sig-
nificant correlations were observed between kinetic variables and BMI, waist
circumference, fasting TG, glucose, insulin and HOMA-estimated insulin
resistance (all p<0.05).

Conclusion: Kinetic data obtained from this method agree with values
obtained from stable isotope methods and show the expected relationships
with indices of body fatness and insulin resistance. The protocol is relatively
quick, inexpensive, and transferable to non-specialist laboratories.
Funding: Government of Kuwait and University of Glasgow
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Th-P15:56 DGAT1 MEDIATES THE EFFECT OF THE MODY1
GENE HNF4A ON HEPATIC SECRETION OF
TRIGLYCERIDE-RICH LIPOPROTEINS

S. Krapivner, A. Silveira, A. Hamsten, F.M. Van’T Hooft. Gustaf V Research
Institute, Karolinska Hospital, Stockholm, Sweden

Objective: Subjects who carry a Hepatocyte Nuclear Factor-4alpha (HNF4A)
mutation, responsible for maturity-onset diabetes of the young 1 (MODY1),
have significantly reduced plasma triglyceride levels, presumably as a con-
sequence of reduced expression of genes involved in hepatic triglyceride
secretion.

Methods: To test this hypothesis we studied the effect of siRNA inhibition
of HNF4A on the secretion of triglyceride-rich lipoproteins by human Huh7
hepatoma cells and searched for the regulatory protein that mediates this
effect.

Results: siRNA-mediated knockdown of HNF4A reduced the secretion
of triglycerides and apolipoprotein (apo) B by 44±5% and 53±3% (n=10)
(analysed after 24 hours) and by 70±3% and 59±5% (n=8) (48 hours),
respectively. Expression profiling demonstrated that HNF4A knockdown was
associated with marked changes in the expression of several different genes,
including DGAT1 and SOAT2, while the expressions of MTP, SOAT1 and
DGAT2 were not changed. siRNA knockdown of DGAT1 lead to a substantial
decrease in secretion of triglycerides (by 40±6%) and apo B (by 47±5%),
while no such effect was observed following siRNA knockdown of SOAT2.

A binding site for HNF4A was found in the -595 to -575 region of the
promoter of DGAT1. EMSA experiments demonstrated that this binding site
is functional.

Conclusion: This study demonstrates that DGAT1 mediates the effect of
HNF4A on hepatic secretion of triglyceride-rich lipoproteins.

Th-P15:57 HIGHER MITOCHONDRIAL RESTING
RESPIRATION AND INCREASED WHOLE BODY CO2
PRODUCTION AND BODY TEMPERATURE IN
HYPERTRIGLYCERIDEMIC TRANSGENIC MICE

L.C. Alberici1 , H.C.F. Oliveira2 , A.E. Vercesi1. 1Dept Patologia Clínica,
Faculdade Ciências Médicas, Universidade de Campinas, Campinas, Brazil;
2Dept. Fisiologia e Biofísica, Instituto de Biologia, Universidade de
Campinas, Campinas, Brazil

Objectives: High plasma levels of triglycerides lead to an increase in liver
mitochondria resting respiration rate (JBB 35: 451-457, 2003). In the present
study, we investigated whether this phenomenon had impact on intact cells and
whole body metabolism in hypertriglyceridemic (hyperTG) overexpressing
apolipoprotein CIII transgenic mice.

Methods: Oxygen consumption was followed with a Clark type electrode.
CO2 production rate in whole mice was measured using a continuous flow
system with a conductometric detector. Mitochondrial membrane potential
and reactive oxygen species (ROS) production were determined through the
DiOC6(3) and DHE fluorescent probes.

Results: Spleen lymphocytes isolated from hyperTG mice presented rest-
ing respiration about 50% higher than control cells (p<0.05). No significant
alterations in the mitochondrial membrane potential and ROS generation
were detected. Higher mitochondrial resting respiration in hyperTG mice was
corrected by in vivo treatment with fibrate but not with insulin, implicating
intracellular fatty acids in this phenomenon. In agreement with isolated mito-
chondria and in situ experiments, whole mice CO2 production rate was higher
in the hyperTG than in control mice (14.8 ±1.1 vs. 12.6 ±1.5 g/kg/h, p<0.05,
respectively). In addition, body temperature was also higher in hyperTG than
in control mice (37±0.4 C vs. 36.3±0.2 C, p<0.05, respectively).

Conclusion: We propose that this faster catabolism may represent a regu-
lated adaptation to oxidize excess free fatty acids in these hypertriglyceridemic
transgenic mice.
Funding: FAPESP, CNPq, FAEPEX-UNICAMP.

Th-P15:58 PROTEOME ANALYSIS OF
HYPERTRIGLYCERIDEMIC RABBITS

M. Harada-Shiba 1, N. Minamino1, H. Kuwahara1, T. Itoh2, R. Maeda1,
M. Ohira1, E. Abe1, K. Jinno1, H. Tomoike3. 1National Cardiovascular
Center Research Institute, Suita, Japan; 2Yamagata University, Yamagata,
Japan; 3National Cardiovascular Center, Suita, Japan

Background: Hypertriglyceridemic line was purified from WHHL rabbits
and characterized as having hypercholesterolemia, hypertriglyceridemia, hy-

perglycemia, and hyperinsulinemia, which symptoms are similar to that of
metabolic syndrome. In order to study the molecular basis of these symptoms,
we analyzed the proteome of liver and adipose tissues of these animals.

Methods: Severe hypertriglyceridemic line (TGH) and moderate one
(TGL) were obtained by the selective crossing between WHHL rabbits. Liver
and adipose tissues from TGH and TGL were homogenized and proteins were
extracted and separated by 2-dimensional gel electrophoresis. The spots were
selected by differential image analysis and subjected for in-gel digestion with
trypsin. The peptides were analyzed by using MALDI-TOF MS and MS-MS.

Results: The number of spots obtained from the liver and the adipose tissue
was 220 and 110, respectively. The spots having different intensities were
selected and analyzed. By using MALDI-TOF-MS, no spot was identified
because of the lack of enough database for rabbits. The spot from the liver hav-
ing higher intensity in TGL than in TGH was identified as Carboxylesterase,
and lower intensity in TGL than in TGH was identified as Asyl coenzyme
A dehydrogenase, short/branched chain precursor (SCAD) by using MS-MS.
Three spots were selected from the adipose tissues having higher intensity
in TGL than in TGH. The spots were identified as 20-alpha-hydroxysteroid
dehydrogenase, Annexin A2 and Peroxiredoxin 2.

Conclusion: We analyzed the proteome of liver and adipose tissues of
hypertriglyceridemic rabbits.

Th-P15:59 DIAGNOSTIC VALIDITY OF PLASMA CONTENTS OF
THE ALCOHOLS CHOLESTEROL AND GLYCEROL

V.N. Titov, D.M. Lisitzyn. Laboratory of Lipid Metabolism, Russian
Cardiology Research Centre Moscow, Moscow, Russia

The contents of the alcohols cholesterol (CL) - 0,6 - 18,6 mmol/l and glycerol
(triglycerides), free glycerol, nonesterified CL, choline (phosphatidylcholines),
CL-LDL, and CH-HDL were measured. The content of double bonds (DB) in
plasma lipids (unsaturation of fatty acids, FA) was determined by automated
O3 titration and expressed in mmol ozone. Correlations between DB and
alcohols and DB/CH and DB/glycerol ratios were calculated considering the
DB content in CL and phosphatidylcholine.

The DB/CL ratio was close to 4 throughout the entire range of plasma
CL contents; the DB/glycerol ratio varied around 1.3. LDL lipids contained
55-65% DB; in familial hypercholesterolemia the LDL DB content increased
to 70-75%. The DB/CL ratio close to 4 results from the fact that in LDL an
essential polyenic FA (ES poly-FA), predominantly C 20:4 arachidonic acid,
is esterified with each CL molecule with formation of CL polyesters. The
BD/glycerol ratio equal to 1.3 indicates that FA with predominantly C 18:1
oleic acid and C 18:2 linoleic FA in their acyl residues are esterified in TG.

VLDL is transporting form for saturated and unsaturated FA, LDL is trans-
porting form for essential poly-FA. CL-LDL indirectly, however statistically
significantly, reflects an increase in the plasma content of polyenic essential
FA that cannot be internalized in ligand LDL via apoB-receptor endocytosis.
The higher CL-LDL level, the greater cellular deficiency of ES poly-FA and
higher the rate of atherosclerosis development. We believe that atherosclerosis
is the syndrome of cellular ES poly-FA deficiency. The DB/Cl ratio is close
to 4 in plasma lipids of dogs, rats and mice, suggesting that this ratio is a
biological constant.

Th-P15:60 PLASMA TRIGLYCERIDES AND LIPOPROTEINS IN
DYSLIPIDAEMIC PATIENTS

K.K. Anagnostopoulou, G.D. Kolovou, K.D. Salpea, D.S. Damaskos,
T.E. Chimonas, V.N. Giannakopoulou, G.C. Hatzigeorgiou,
D. Manolopoulou, D.V. Cokkinos. Onassis Cardiac Surgery Center, Athens,
Greece

Objectives: This study investigated the correlation between high-density
lipoprotein cholesterol (HDL-C) and triglycerides (TG) in patients with
dyslipidaemia.

Methods: Lipid profiles of 1462 patients [883 males (60%) and 379
females (40%)] aged 55±11 years were evaluated. All subjects fulfilled one
or more of the following criteria: Total cholesterol (TC) >240 mg/dl (or >170
mg/dl in patients with coronary artery disease), TG >150 mg/dl or HDL-C
<40 mg/dl. Patients were divided into subgroups according to TG and HDL-C
levels.

Results: Patients with TG levels ≥150 mg/dl had lower HDL-C (p<0.001),
higher TC (p=0.002), higher low-density lipoprotein (LDL-C) (p=0.037) and
higher TC/HDL-C (p< 0.001) compared to those with TG <150 mg/dl.
Patients with HDL-C <40 mg/dl had lower TC (p < 0.001), higher TG (p
< 0.001) and lower LDL-C (p<0.001) compared to those with HDL-C ≥40
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mg/dl and demonstrated significantly lower TC/HDL-C (p< 0.001). Women
were found to have higher HDL-C, lower TG levels and lower TC/HDL-C
than men. HDL-C correlated inversely to TG in patients with HDL-C <40
mg/dl (r = -0.125, p=0.001) and HDL-C ≥40 mg/dl (r = -0.326, p<0.001). An
inverse correlation appeared also in patients with TG ≥ 150 mg/dl (r = -0.221,
p<0.001) and TG <150 mg/dl (r = -0.230, p<0.001). This correlation persists
even when men and women are studied separately.

Conclusions: The expected inverse correlation between fasting high TG
and low HDL levels was confirmed. The novelty of the study is that this
correlation persists even in the case of low fasting TG levels.

Th-P15:61 COMPARISON OF THE EFFECTS OF GLIMEPIRIDE
AND GLIBENCLAMIDE ON LIPID METABOLISM IN
PATIENTS WITH TYPE 2 DIABETES

J. Matsui, Y. Ogawa, N. Tamasawa, K. Matsuki, J. Tanabe, H. Murakami,
T. Suda. Hirosaki University School of Medicine, Hirosaki, Japan

Objective: Glimepiride, a third-generation sulfonylurea that stimulates less
insulin secretion than conventional sulfonylureas, was recently reported to
also enhance insulin sensitivity. In this study, we compared the effects of
glimepiride and glibenclamide on lipid metabolism, focusing on small dense
LDL which is thought to play an important role in atherosclerosis.

Methods: Twenty one diabetic patients (age 63.9±8.9 years; male 7, fe-
male 14; BMI 26.4±2.9 kg/m2) who had been taking glibenclamide had their
treatment switched to glimepiride. Specifically, patients who had been taking
a daily glibencalmide dose of 1.25, 2.5, or 5 mg were switched to a daily dose
of 1-2, 2-3, or 4-5 mg of glimepiride, respectively, with further adjustments
made to best achieve a HbA1c of <7.0%. The patients’ other diabetic drug
regimens were unchanged. The levels of the following clinical parameters
were assessed in these patients before, and two months after treatment: fasting
plasma glucose, HbA1c, total cholesterol, triglycerides, HDL-cholesterol, free
fatty acids, insulin (IRI), and Apolipoproteins A-I, B, and E; lipoprotein
analysis by PAGE and LDL particle size were also examined.

Results: Two months after their drug regimen changed, our patients ex-
hibited significant reductions in their serum IRI (9.1±5.7 to 6.3±3.2μU/l,
p<0.05) and ApoB (111±22 to 103±23 mg/dl, p<0.05) levels, while their
other parameters were unchanged. LDL size, which was assessed in 7 patients,
increased significantly (Rf; 0.32±0.05 to 0.40±0.02, p<0.01).

Conclusions: These data suggest that glimepiride was better than gliben-
calmide in reducing ApoB levels and increasing LDL size; both of these
changes are known to be associated with reduced susceptibility to atheroscle-
rosis.

Th-P15:62 PLASMA APOAV LEVELS ARE MARKEDLY
ELEVATED IN SEVERE HYPERTRIGLYCERIDEMIA
AND ARE POSITIVELY CORRELATED WITH THE
APOA5 S19W POLYMORPHISM

P. Henneman1, F.G. Schaap2, L.M. Havekes1,3 , P.C.N. Rensen1,3 ,
R.R. Frants1, A. Van Tol4, H. Hattori5 , A.H.M. Smelt1,
K. Willems Van Dijk1. 1Leiden University Medical Center, Leiden, The
Netherlands; 2Amsterdam Medical Center Liver Center, Amsterdam, The
Netherlands; 3TNO-Quality of Life, Leiden, The Netherlands; 4Erasmus
University Medical Center, Rotterdam, The Netherlands; 5BML Inc, Saitama,
Japan

Objective: The recently discovered apoAV is hypothesized to affect triglyc-
eride metabolism by stimulating the lipolysis of triglycerides in VLDL and
chylomicrons. We set out to determine the association between increased
serum TG levels, plasma apoAV levels, and polymorphism of the APOA5
gene, with specific emphasis on the APOA5 S19W variation. This mutation
alters the endoplasmic reticulum signal peptide and is hypothesized to impair
apoAV secretion into the circulation.

Methods and Results: Two haplotype-tagging APOA5 polymorphisms,
APOA5 S19W and APOA5 -1131T>C and plasma apoAV levels were de-
termined in a previously characterized population of patients with severe
hypertriglyceridemia (HTG). As compared to a random control population,
the allele frequencies of the APOA5 S19W and -1131T>C rare variants were
significantly increased in HTG patients. Furthermore, the HTG population ex-
hibited markedly elevated plasma apoAV levels that were positively correlated
with serum TG levels. Plasma apoAV levels were positively correlated with
occurrence of the APOA5 S19W rare variant.

Conclusions: The increased allele frequencies of the APOA5 S19W and
-1131T>C rare variants in the HTG population are in agreement with previous

reports. In contrast to reported findings, our data show a positive correlation
between apoAV and TG levels. Moreover, we find a positive association
between apoAV levels and the APOA5 S19W rare variant, which is in
disagreement with the hypothesis that this variant is poorly secreted.

Th-P15:63 HIGH SERUM TESTOSTERONE LEVEL IS
ASSOCIATED WITH A FAVORABLE LIPID PROFILE -
THE TROMSØ STUDY

I. Agledahl 1, P.A. Skjærpe1, J.B. Hansen2, J. Svartberg1. 1Department of
Medicine, University Hospital of North-Norway, Tromsø, Norway; 2Institute
of Clinical Medicine, University of Tromsø, Tromsø, Norway

Objective: To study the relationships between endogenous testosterone (TT),
sex hormone-binding globulin (SHBG) and serum lipids.

Methods: We performed a cross sectional study in 1274 men without
known cardiovascular disease who participated in the 1994 Tromsø study.
Non-fasting blood-samples were drawn between 08.00h and 16.00h, and TT,
SHBG, triglycerides (TG), total cholesterol (TC) and high-density lipoprotein
(HDL) were analyzed.

Results: TT and SHBG were inversely correlated with TG (p<0.001),
and positively correlated with HDL (p=0.016 and p<0.001, respectively). The
associations were independent of age, BMI and lifestyle factors. Men with a
normal lipid profile (HDL > 0.90 and TG < 1.8) compared to men with a less
favorable lipid profile (HDL < 0.90 and TG > 1.8), had significantly higher
levels of TT and SHBG (p=0.003 and p<0.001, respectively). In stratified
analyses based on sampling time, we found a linear increase in serum TG
levels in men with TT levels below the 50th percentile during the day (p trend
=0.004). In contrast, serum triglycerides did not change during the day in men
with testosterone levels above the 50th percentile.

Conclusions: High serum TT level was independently associated with a
favorable lipid profile. Low serum TT was associated with a linear increase
in serum TG during the day, indicating increased postprandial triglyceride
response or delayed clearance of triglyceride-rich lipoproteins in persons with
low TT. Thus, higher endogenous testosterone levels may have a protective
role in the development of cardiovascular disease.
Funding: Northern Norway Regional Health Authority

Th-P15:64 OBESITY OR OVERWEIGHT AND HYPERTENSION
OF MEN

R.-M. Korth. Research In General Medicine F.I.D.A., Munich, Germany

Objective: Men were examined in primary care and the initial risk factors
were confidentially determined (n=86 from 313, 37±13 years, ±1S.D.).

Methods: Blood pressure was tested after 5 min resting, venous blood
after 12h fasting and proteinuria/hematuria in morning urines (Combur 9,
Microbumin, Roche).Rising blood pressure or proteinuria and/or hematuria
were evaluated with obesity, overweight, drinking, smoking, triglycerides,
cholesterol (estimates, SAS V8.2: PROC GLM, PROC LOGIST).

Results: Men with obesity had hypertension with or without self-
reported alcohol use (n=19, 154±22/107±8 mmHg or 150±25/95±3
mmHg).Overweighted vs normal weighted men had higher blood pressure
(p<0.05).Overweighted men with alcohol use had more often hyperten-
sion, high triglycerides or proteinuria/hematuria (35% of n=20: 100±54 g/die,
142±11/100±5 mmHg, 218±79 mg/dl) than abstinent overweighted men.Men
with high triglycerides had overweight, significantly higher blood pressure
(p<0.05), often alcohol use (66%) and more often proteinuria/hematuria
than men with normal triglycerides (35% of n=20 vs 14% of n=66). Sys-
tolic or diastolic blood pressure was significantly associated with obesity
(p=0.001,p<0.0001) or overweight (p=0.0026,p=0.0002) or diastolic blood
pressure with alcohol use (p=0.0005).Proteinuria/hematuria were significantly
associated with alcohol use or smoking (p=0.041, p=0.045).

Conclusions: Men with alcohol-related hypertriglyceridemia or protein-
uria/hematuria showed here significant rise of blood pressure and irritated
renal endothelial barriers.
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Th-P15:65 DEFICIENT ANTIOXIDATIVE ACTIVITY OF SMALL
HIGH-DENSITY LIPOPROTEINS (HDL3) IN
HYPERTRIGLYCERIDEMIC LOW
HDL-CHOLESTEROL (HDL-C) DYSLIPIDEMIA

H. Hussein1, L. Tokgözoglu2, S. Chantepre1 , M. Alikasifoglu2 , E. Ozturk2,
M.J. Chapman1, A. Kontush1. 1Inserm U551, Hôpital de la Pitié, Paris,
France; 2Hacettepe University, Ankara, Turkey

Objective: Small HDL3 particles potently protect low-density lipoprotein
(LDL) against oxidative stress; such activity is impaired in low HDL-C dyslipi-
demias. Mechanisms implicated in HDL dysfunction are poorly understood.

Methods: Antioxidative activity of small HDL3b and 3c particles and of
total HDL was measured as protection of reference normolipidemic LDL from
oxidative stress induced by an aqueous generator of free radicals (AAPH)
across two ethnically distinct populations displaying hypertriglyceridemic low
HDL-C dyslipidemia (mean plasma triglycerides (TG), 130-192 mg/dl; mean
HDL-C, 29-47 mg/dl).

Results: Antioxidative activity of both small HDL3c and total HDL was
impaired across dyslipidemic subjects (up to -79%, p<0.05) as compared to
normolipidemic controls. In parallel, HDL content of cholesteryl esters (CE;
up to -64%, p<0.001) and apoA-I (up to -21%, p<0.01) decreased, whereas
content of TG increased (up to +189%, p<0.01), resulting in an elevated
TG/CE ratio (up to 2.7-fold, p<0.01). Across the study population, deficient
antioxidative activities of small HDL3c and of total HDL were significantly
correlated with weight, waist circumference, BMI, plasma total cholesterol,
TG, LDL-C, apoB100, and HDL core lipid TG/CE ratio.

Conclusions: Deficient antioxidative activity of small HDL particles is a
feature of hypertriglyceridemic low HDL-C dyslipidemia independent of eth-
nicity. This functional deficiency is intimately linked to hypertriglyceridemia,
core lipid replacement of CE by TG in small HDL reflecting action of
cholesteryl ester transfer protein (CETP) and to abnormal functionality of
apoA-I.

Th-P15:66 CHANGES IN LIPID AND APOLIPOPROTEIN E
DISTRIBUTION INDUCED BY LIPOPROTEIN
LIPOLYSIS IN VIVO IN HYPERTRIGLYCERIDEMIA

A.D. Dergunov1, A. Ponthieux2, D. Lambert2, S. Visvikis2, G. Siest2.
1National Research Centre for Preventive Medicine, Moscow, Russia;
2Inserm Unit&Eacute; 525 Equipe 4, Nancy, France

Objective: To study lipolysis-induced shift in vivo in apolipoprotein E (apoE)
and plasma lipid distribution between particular lipoproteins in relation to
plasma triglyceride (TG), apoC-III and apoE content and apoE phenotype.

Methods: Plasma samples from 17 patients (10 with E3/3; 2 with
E2/3; 5 with E3/4 phenotype) differing widely in plasma TG content
were collected before and 15 min after intravenous injection of hep-
arin at 50 IU/kg. Lipid and apoE distribution in a whole plasma were
monitored by capillary isotachophoresis of separate aliquots pre-stained
with (phospho)lipid specific fluorescent probe 6-((N-(7-nitrobenz-2-oxa-1,3-
diazol-4-yl)amino)hexanoyl)sphingosine, fluorescein-labeled anti-apoE poly-
clonal Fab-fragments or fluorescein-labeled apoE (apoE/F). Additionally, the
plasmas before apoE/F staining were titrated with increasing quantities of
apoC-III to follow apoC-III influence on lipolysis-sensitive apoE distribution.

Results: Both lipid and apoE profiles included 12-14 components that
were sensitive to TG content, apoE phenotype and were influenced by heparin
administration. Before lipolysis, apoC-III efficiently displaced apoE from com-
ponents with pre-beta mobility while the resistance to such displacement and
the sensitivity for more slowly moving components were generated by heparin.

Conclusions: The existence of apoE pools kinetically different in lipopro-
tein turnover with the size sensitive to plasma TG content, apoE phenotype
and lipolysis-associated lipoprotein remodeling is suggested.

Th-P15:67 HYPERTRIGLYCERIDEMIA OCCURS THROUGH
ARTERIO-VENOUS SHUNT FOLLOWED BY
MICROCIRCULATION DISTURBANCES IN
ARTERIOLES -PERFUSION METABOLISM THEORY

M. Tsushima1, Y. Kakuta2, Y. Ishida3, Y. Ikeda3, S. Kyotani3 . 1International
University of Health and Welfare, Atami Hospital, Atami, Japan; 2Yamada
Red-Cross Hospital, Ise, Japan; 3National Cardiovascular Center, Suita,
Japan

Objectives: Most of hypertriglyceridemic(H-TGemic) patients have normal
lipolytic activities. The causes of H-TGemia were not yet solved. Micro-

circulation disturbance might affect the lipolysis and utilization and the
oxygen uptake on the peripheral cell site. The study was approach from
microcirculation.

Methods: (1)Lipoprotein lipase(LPL) and hepatic TG lipase(HTGL)
masses as well as TG and FFA after overnight fasting were determined
before and at 10 minutes after heparin injection, and lipolytic activities were
calculated as TG reduction and FFA increase for 10 minutes. (2) Dynamic
13N-ammonia PET imaging underwent at baseline and during dipyridamole
loading, discontinuing the lipid-lowering drugs for 2 months in 18 non-FH
hyperlipidemic patients aged 63 years without clinical findings of myocardial
ischemia. (3)The venous oxygene pressure (PvO2) and TG were determined
in 34 patients.

Results: (1) No differences of LPL and HTGL were observed among
types of hyperlipidemias. The 10-minute lipolytic effect of LPL released
to the macrocirculation by exchanging with heparin, was correlated with
pre-heparin TG. (2) TG was reversely correlated with dipyridamole loading
myocardial blood flow(r=-0.481) (3)PvO2 was correlated positively with TG
levels (r=0.589 p=0.0002).

Conclusion: These findings seem that in H-TGemic patients, LPL and
HTGL activities were preserved but lipolysis in the peripheral site was dis-
turbed because of peripheral circulation resistances. Then TG-rich lipoproteins
as well as arterial O2 could not supply to the peripheral site partially and
might return to vein via arterio-venous shunt.

Th-P15:68 DIFFERENCES IN VLDL PRODUCTION IN
IMPAIRED GLUCOSE TOLERANCE, TYPE 2
DIABETES AND FAMILIAL COMBINED
HYPERLIPIDEMIA

U.A. Julius1, J. Pietzsch2. 1Uniklinikum, Dresden, Germany;
2Forschungszentrum, Rossendorf, Germany

Objective: Increases in triglyceride (TG) levels have been described in pa-
tients with impaired glucose tolerance (IGT) or Type 2 Diabetes (T2D) and
in persons from families with familial combined hyperlipidemia (FCHL). We
measured the in vivo lipoprotein turnover in the mentioned groups of patients
(IGT: n = 5; T2D: n = 5; FCHL: n = 5) in comparison with metabolically
healthy controls (n = 5). TG concentrations in IGT probands were slightly
elevated, while they were clearly elevated in T2D and FCHL.

Methods: In vivo labelling of apolipoprotein B was done with a bolus
injection and a constant infusion for 12 hours of L- [ring-13C6] phenylalanine
or L- [5,5,5-2H3] leucine (GC/MS). In addition, we measured mevalonic acid
and lathosterol in the plasma.

Results: Both the IGT and the T2D groups had an increased VLDL 1 pool
due to an enhanced hepatic VLDL 1 synthesis. The fractional catabolic rates
were not different between the groups. In contrast, the VLDL 2 pool was
increased in IGT and FCHL probands. In IGT probands only the input out
of VLDL 1 into VLDL 2 was clearly increased. On the other hand, only in
FCHL probands the direct hepatic synthesis of VLDL 2 was increased. Both
mevalonic acid and lathosterol were clearly elevated in FCHL probands only
and correlated with VLDL 2 synthesis rate in these probands.

Conclusions: It appears that in probands with IGT or T2D on one hand
and those with FCHL on the other hand the VLDL production is different and
differently regulated.
Funding: This project has been supported by the Bundesministerium für
Bildung und Forschung.

Th-P15:69 A NEW CASE OF APOLIPOPROTEIN C-II
DEFICIENCY IN FAMILIAL CHYLOMICRONEMIA

M. Hoffmann1, J. Wiegand2, A. Schneider3 , H. Wieland1, K. Winkler1.
1University Hospital, Clinical Chemistry, Freiburg, Germany; 2University
Hospital, Medical Clinic II, Leipzig, Germany; 3University Hospital, Medical
Clinic, Hannover, Germany

Apolipoprotein C-II (APOC2) is the requisite cofactor of lipoprotein lipase
(LPL), an enzyme catalyzing the hydrolysis of triglycerides on lipoproteins,
and therefore plays an essential role in plasma triglyceride metabolism.
APOC2 and LPL deficiency are relatively rare autosomal recessive disorders
resulting in the massive accumulation of chylomicrons and elevated VLDL
in fasting plasma and a marked increase in plasma triglyceride levels. Clin-
ical features are variable and include recurrent abdominal pain, pancreatitis,
eruptive xanthomas, lipemia retinalis and hepatosplenomegaly.

The patient is a 28 year old man, suffering from recurrent pancreatitis
and member of a family with a history of severe hypertriglyceridemia. LPL
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mass & activity were normal but we could not detect any APOC2 in plasma.
Sequencing of the total gene in 5 family members revealed a T/G exchange
at position +6 in intron 2 as only co segregating marker. If this mutation
indeed influence splicing of APOC2 a novel 67 amino acid protein with only
18 amino acids from the leader of APOC2 would be expressed, missing the
complete functional part of the protein.

To characterize this mutation we used a double reporter assay, consisting
of an expressionvector with the in frame coding sequences of β-galactosidase
and luciferase, separated by intronic sequences. In case of the G construct we
could detect an extreme decrease in luciferase activity in comparison to the A
wild type.

In conclusion we have found a novel APOC2 mutation in intron 2, which
abolishes normal splicing, thus leading to the absence of APOC2 protein in
plasma of homozygote carriers.

Th-P15:70 INSULIN STIMULATES THE RECYCLING OF
APOLIPOPROTEIN E VIA THE LOW DENSITY
LIPOPROTEIN RECEPTOR-RELATED PROTEIN 1
(LRP1)

A. Laatsch, M. Sornsakrin, U. Beisiegel, J. Heeren. IBM II: Molecular
Cell Biology, University Medical Center Hamburg-Eppendorf, Hamburg,
Germany

Objective: We showed previously that insulin has an impact on the postpran-
dial lipid metabolism, as it leads to a translocation of LRP1 into the plasma
membrane. This translocation promotes the uptake of apolipoprotein E (apoE)
containing chylomicron remnants (CR) primarily into the liver. Following the
physiological implications of these findings we investigated, whether insulin
also enhances the HDL-induced recycling of apoE.

Methods: Experiments were carried out in 293 wild-type cells with and
without transfection of human full-length LRP1. The cells were treated
with and without insulin and both the uptake and recycling rate of apoE
from CR/apoE were determined using fluorescent and radioactive labels.
Additionally, confocal live-imaging and microscopy of fixed samples were
performed.

Results: After induction with HDL, recycling of apoE from LRP1 contain-
ing endosomes was observed. Stimulation with insulin specifically enhanced
HDL-induced recycling in LRP1 overexpressing cells leading to an increased
cellular efflux of apoE to HDL.

Conclusions: HDL induces an apoE recycling pathway which is different
from the basal apoE efflux mechanism. The insulin-induced stimulation of
apoE recycling in LRP1 overexpressing cells demonstrates the insulin sensi-
tivity and points to the involvement of LRP1 in the underlying mechanism.
Together with the enhanced uptake, insulin leads to a high postprandial apoE
turnover facilitating the efficient clearance of CR.
Funding: AL received a fellowship from the Studienstiftung des deutschen
Volkes and is supported by the Rickardsen Stiftung and the Deutsche
Forschungsgemeinschaft.

Th-P15:71 REDUCED GENERATION OF REACTIVE OXYGEN
SPECIES BY CIRCULATING
LYMPHOMONONUCLEAR CELLS AND
ENDOTHELIAL CELLULAR MODEL IN
POST-PRANDIAL STATE

F.L. Sodré, B.A. Paim, A. Urban, A.E. Vercesi, E.C. Faria. State University of
Campinas, Campinas, São Paulo, Brazil

Objectives: To characterize changes in the cellular generation of reactive
oxygen species (ROS) in healthy male during the post-prandial state, and to
analyze the influence of post-prandial state on endothelial ROS generation.

Methods: Nineteen adult healthy male volunteers (20-39y), without car-
diovascular risk factors were recruited. Blood samples were collected from
before and 2, 4, 6 and 8 hours after the intake of a liquid meal (25% fat, 55%
dextromaltose, 14% protein) providing 40 g fat/m2 body surface. Monocytes
and lymphocytes were separated by density gradient centrifugation and their
viability tested in the trypan blue assay. Influence of post-prandial plasma
samples on intracellular ROS generation in vitro was studied in cultured
endothelial cells (EC-304). ROS were measured using flow cytometry as
oxidation of dihydroethidium.

Results: Reduced generation of ROS was observed post-alimentary. ROS
generation by lymphocytes from fasting plasma was higher as compared to
those from post-prandial samples, p < 0.001. In parallel, ROS generation
by monocytes from fasting plasma was also higher, p = 0.017. In EC-304

incubated with plasma samples, generation of ROS was negatively correlated
with plasma total cholesterol, apo-B100, and LDL-cholesterol.

Conclusions: In contrast to previously reported elevation of oxidative stress
during the post-prandial state in healthy individuals, this study shows reduced
ROS generation in circulating lymphomononuclear cells. Data obtained in
endothelial cells in vitro equally suggest an existence of a protective response
against post-prandial oxidative stress.
Funding: FAPESP

Th-P15:72 DENSITY PROFILING OF TRIGLYCERIDE RICH
LIPOPROTEINS AND THEIR REMNANTS

R. Chandra, R. Macfarlane. Department of Chemistry, Texas A&M University,
College Station, USA

Objective: The purpose of this research is to demonstrate the efficacy of
a novel method that combines an established immunoseparation assay used
to measure the remnant lipoprotein (RLP) class in human serum with ultra-
centrifugal density gradient separation. These two methods are combined to
obtain an RLP density profile. (1)

Methods: An established immunoseparation assay with monoclonal anti-
bodies to apo B-100 (JI-H) and apo A-1 as well as ultracentrifugal density
gradient separation in CsBiEDTA are utilized.

Results: The immunoseparation effectively removes the non-RLP lipopro-
teins from serum. The RLPs obtained from the immunoseparation are sepa-
rated into two density-distinct subclasses by ultracentrifugal density gradient
separation in CsBiEDTA. This technique is applied to clinical samples, and
variations in the RLP subclasses in different patients are examined in fasting
and postprandial states. (1)

Conclusions: This novel analytical method defines the RLP by density and
measures their relative prevalence in the triglyceride rich lipoprotein (TRL)
class. This work demonstrates the feasibility of measuring the postprandial
state in clinical samples to provide insight into the clearance of RLP by the
liver as well as the general atherogenicity of these particles. (1)
References
[1] Chandra R, Macfarlane RD. Remnant Lipoprotein Density Profiling by

CsBiEDTA Density Gradient Ultracentrifugation. Analytical Chemistry.
(ASAP)

Funding: NIH, Heart, Lung & Blood Institute (HL 068794).

Th-P15:73 HIGH FAT MEAL INDUCES A PRO-OXIDANT AND
PRO-INFLAMMATORY CIRCULATING
ENVIRONMENT AND IS PRO-APOPTOTIC FOR
ENDOTHELIAL CELLS

C. Barisione, P. Altieri, I. Tracchi, P. Fabbi, P. Spallarossa, C. Brunelli,
G. Ghigliotti, S. Garibaldi. Laboratory of Cardiovascular Biology,
Department of Internal Medicine, University of Genova, Genova, Italy

Objective: High fat meal intake triggers pro-inflammatory and pro-oxidative
responses, and is associated to transient endothelial dysfunction. In this work
we investigated whether a high fat load induces: 1) leukocytes activation and
plasma oxidative stress, and 2) endothelial cell (EC) apoptosis in vitro.

Methods: Fifteen healthy adult male subjects were administered a fat load
of 60 gr butter. Blood was drawn before and 1, 2 and 4 hours (hr) after the meal.
Reactive Oxygen Species (ROS) production in polymorphonuclear (PMNC)
and mononuclear (MNC) cells, plasma advanced oxidation protein prod-
ucts (AOPP), serum myeloperoxidase (MPO) and matrix metalloproteinase-9
(MMP9) activity were determined. Cultured EC treated with postprandial sera
were evaluated for apoptosis, ROS production and mitochondrial membrane
potential (Delta-Psi).

Results: Fat load induced significant increases in plasma triglycerides (TG)
at 2 and 4 hr, PMNC and MNC ROS production at 1 and 2 hr and at 2 and 4
hr respectively, plasma AOPP at 1, 2 and 4 hr, MPO activity at 1, 2 and 4 hr
and MMP9 activity at 4 hr. Post-meal sera on cultured EC had a significant
pro-apoptotic effect, with increased ROS production at 1 and 2 hr, and loss of
Delta-Psi at each time step.

TG levels and EC apoptosis significantly correlated with PMNC and MNC
ROS production, AOPP, MPO, MMP9, and between them.

Conclusions: Fat load induces leukocytes activation and MMP9 release;
post-prandial serum is proapoptotic on EC. The combination of elevated
TG, pro-oxidant effects and MMP9 activity may account for the endothelial
dysfunction that follows a fat challenge.
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Th-P15:74 POSTPRANDIAL LIPEMIA INDUCES IMPAIRMENT
IN ANTIOXIDATIVE ACTIVITY OF SMALL
HIGH-DENSITY LIPOPROTEIN (HDL) PARTICLES

F.L. Sodré1,2, E.C. Faria2, S. Chantepie1 , M.J. Chapman1, A. Kontush1.
1Inserm U551, Hôpital de la Pitié, Paris, France; 2Campinas State
University, Campinas, Sao Paulo, Brazil

Objectives: The postprandial state is characterised by elevated oxidative
stress, a key factor in atherogenesis. Small HDL3 potently protect against
oxidative stress; such antioxidative activity (AOX) is inversely related to
levels of oxidative stress in metabolic disease. We evaluated the impact of
postprandial lipemia on AOX of HDL.

Methods: Blood was collected from ten healthy normolipidemic males
before and 4 and 8h after intake of a liquid meal (25% fat, 55% dextromaltose,
14% protein) providing 40 g fat/m2 body surface. AOX of HDL was measured
as the protection of reference normolipidemic low density lipoprotein (LDL)
from oxidation induced by an aqueous generator of free radicals (AAPH).

Results: Plasma triglyceride (TG) levels increased in the postprandial
phase up to +78% (at 4h after the meal, p<0.01), whereas HDL-cholesterol
(HDL-C) decreased up to -5% (p<0.05). AOX of both small HDL3c (up to
-17%, p<0.01) and total HDL (up to -21%, p<0.03) was impaired 8h after the
meal. AOX of HDL3c was positively correlated with its content of cholesteryl
ester (CE; p<0.05). AOX of total HDL was positively correlated with plasma
HDL-C and negatively correlated with plasma TG levels and HDL TG content
(p<0.05).

Conclusions: Diminished CE content in HDL in the hypertriglyceridemic
postprandial phase, which reflects enhanced activity of cholesteryl ester
transfer protein (CETP), results in altered HDL core lipid composition and
impaired AOX. These features may contribute to enhanced oxidative stress
and atherogenesis in the postprandial state.

Th-P15:75 EFFECTS OF ANABOLIC ANDROGENIC STEROIDS
ON CHYLOMICRON METABOLISM

A.T. Morikawa, M.J. Alves, C.E. Negrão, C.G. Puk, J.L. Silva,
R.C. Maranhão, C.G. Vinagre. Heart Institute (Incor),University of São
Paulo, São Paulo, Brazil

Anabolic androgenic steroids (AAS) cause a decrease of HDL-c levels and
an increase of LDL c and triglycerides. This study evaluated the effects of
AAS on the plasma removal of chylomicrons and their remnants and the
lipid transfer from lipoproteins to HDL. An artificial emulsion similar to
chylomicrons, labeled with 3H-triolein (TO) and 14C-cholesteryl oleate (CO)
was injected in 11 AAS users, 6 wheigth lifters and 10 controls. Blood samples
were taken in regular intervals after the injection, the radioactivity present was
determined, the decay radioative lipids curves were traced and the fractional
clearance rate (FCR) were calculated, by compartmental analysis. To evaluate
the lipid transfer to HDL, an artificial emulsion labeled with 3H-triolein
(TO), 14C-cholesteryl olate (CO), 14C-phospholipids (PL) and 3H-cholesterol
(C) was incubated with subjects plasma, precipitant reagent was added, and
radioactivity determination in the supernatant, after centrifugation. HDL-c was
lower in AAS compared to both hyperthrophy and control groups (21±13,
39±4, 42±7 mg/dL, respectively); LDL-c was higher compared to controls
(150±50, 106±38 mg/dL). CO-FCR was diminished in the AAS group com-
pared to controls (0.006±0.008, 0.02±0.009), while TO-FCR was similar. PL
transfer to HDLwas greater in AAS compared to control and hyperthrophy
groups (18.0±5, 6.1±0.5 and 4.2±0.7%/mg of HDL-c). Concluding, AAS do
not influence the lipolytic process of chylomicrons, indicated by the TO-FCR,
but they do drecrease the plasma removal of remnants, as indicated by the
diminished CO-FCR. AAS increase PL transfer to HDL.

Th-P15:76 CONCENTRATION OF APOLIPOPROTEIN B48 IN
FASTING SERUM IS AN IMPORTANT MARKER OF
POSTPRANDIAL HYPERLIPIDEMIA

H. Takenaka, M. Kinoshita, T. Maeda, M. Taki, K. Takao, J. Kusano,
N. Yoshimura, M. Fujita, T. Teramoto. Teikyo University School of Medicine,
Itabashi, Japan

Objective: Recently, it is supposed that postprandial hyperlipidemia is one
of the risk factors of atherosclerosis. In order to evaluate the concentration
of chylomicron-remnant, we established the method of measuring serum
apolipoprotein (apo) B48 by ELISA. In this study, we examined whether
apo B48 concentration in fasting serum is a reliable marker of postprandial
hyperlipidemia.

Methods: Concentration of apo B48 in the serum was determined by
ELISA using monoclonal antibody (4C8) against apo B48. Fasting serum
of 188 healthy male volunteers and fasting and postprandial (2 hours after
breakfast) serum of the patients with diabetes and/or hyperlipidemia were
collected and analyzed of apo B48 concentration.

Results: The mean level of apo B48 in fasting serum obtained from 188
healthy male volunteers was 2.61±1.49μg/ml (median: 2.14μg/ml). Patients,
who showed more apo B48 concentration than 5.59μg/ml (mean+2SD) in
fasting serum, had significant higher postprandial apo B48 than other patients
(10.26±1.49 vs. 5.94±0.42 (p<0.03)). Additionally, patients, who showed
higher postprandial apo B48 concentration than 10μg/ml, had significantly
higher fasting apo B48 than other patients.

Conclusion: High concentration of apo B48 in fasting serum is a good
marker of postprandial hyperlipidemia.

Th-P15:77 METABOLIC SYNDROME AND GENDER
DIFFERENCES IN POSTPRANDIAL LIPAEMIA

K.D. Salpea1, G.D. Kolovou1, K.K. Anagnostopoulou1 , A.N. Pavlidis1,
S. Iraklianou2 , D.P. Mikhailidis3 , I.S. Hoursalas1, K. Sorondila1,
D.V. Cokkinos1. 1Onassis Cardiac Surgery Center, Athens, Greece; 2Tzanio
State Hospital, Piraeus, Greece; 3Royal Free Hospital, London, United
Kingdom

Objectives: The metabolic syndrome (MetS) increases the risk of coronary
artery disease (CAD). Postprandial lipaemia has also been associated with
CAD. The aim of this study was to evaluate postprandial lipaemia after an oral
fat tolerance test (OFTT) in men and women with MetS.

Methods: An OFTT was administered to 41 men and 21 women with MetS
(defined by the National Cholesterol Education Program Adult Treatment
Panel III criteria).

Triglyceride (TG) levels were measured before and 2, 4, 6 and 8 h after the
OFTT. A value of greater than 219 mg/dl was taken as an abnormal response
according to our previous studies. The postprandial response was quantified
by the areas under the curve (AUC) and the incremental-AUC of postprandial
TG levels.

Results: Although no gender difference was noticed in body mass index,
men were characterised by an increased waist circumference compared to
women (108±10 vs 99±6 cm, p=0.002). Men also showed a greater plasma
TG response 8 h after OFTT (284±117 vs. 224±126 mg/dl, p=0.029). Thirty
six (87.8%) men and 16 (76.2%) women were found to have an abnormal
postprandial response. In a linear regression analysis, only fasting TG levels
were a significant predictor of the AUC (coefficient B=11.126, p<0.001) and
incremental-AUC (coefficient B=3.348, p=0.002).

Conclusions: A high percentage of both genders displayed an abnormal
postprandial lipaemia, which was more pronounced in men. MetS men seem
to have delayed TG clearance compared to MetS women. The fasting TG con-
centration is the main determinant of postprandial lipaemia, another metabolic
disturbance likely associated with MetS.

Th-P15:78 EFFECT OF BITTERN ON POSTPRANDIAL
HYPERLIPEMIA

Y. Kishimoto1, C. Yanagisawa1 , M. Hasegawa1, N. Machida1, E. Yoshioka1,
M. Tani1, T. Kido1, H. Uto1, K. Yokota2, K. Kondo1. 1Ochanomizu
University, Tokyo, Japan; 2Jikei University School of Medicine, Tokyo, Japan

Objective: Bivalent cations, Mg and Ca, are know to form soap with fatty acids
in the small intestines and also inhibit fatty acid absorption. Bittern is used as a
coagulator of tofu (bean-curd) and it is rich in Mg. Postprandial hyperlipemia
has been recognized to be a risk factor for atherosclerosis development. This
study evaluated the effect of bittern on postprandial hyperlipemia.

Methods: After overnight fasting, 8 healthy male volunteers consumed 5ml
of bitterns (Mg 500mg) with fat. Blood samples were collected at 0, 2, 3, 4, 6 h
after intake. The serum lipid levels were measured by enzymatic methods and
the lipoprotein lipid levels were analyzed using agarose gel electrophoresis.
In order to investigate the effect on the gene expression induced by bittern
treatment using Caco-2, we performed a DNA microarray analysis.

Results: The rise in the serum TG level after the fat load decreased and the
incremental area under the time-concentration curve (IAUC) was lower than
the control after the intake of bittern (56.2±19.6 vs 99.5±31.3). Moreover,
the rise in the chylomicron TG level after the fat load significantly decreased
and the IAUC was lower (10.4±2.5 vs 25.5±3.8, p<0.01). In addition, the
rise in the VLDL TG level after the fat load decreased and IAUC was lower
(25.5±9.8 vs 54.1±22.6). A DNA microarray analysis showed that 506 genes
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were up-regulated more than two-fold while 192 genes were down-regulated
to less than half.

Conclusions: This study indicated that bittern intake could therefore in-
hibit the fat absorption in vivo and also regulate the transcription levels of
metabolizing enzymes for lipids.

Th-P15:79 NEW ASSAY FOR REMNANT LIPOPROTEIN
CHOLESTEROL USING SELECTIVE DETERGENTS
AND PHOSPHOLIPASE D -CLINICAL SIGNIFICANCE
IN POSTPRANDIAL HYPERLIPIDEMIA

M. Ishigami1, S. Yamashita2, N. Sakai3, K. Miyauchi4, T. Yamamura1.
1Division of Health Sciences, Osaka University Graduate School of
Medicine, Suita, Japan; 2Department of Cardiology, Osaka University
Graduate School of Medicine, Suita, Japan; 3Itami City Hospital, Itami,
Japan; 4Kyowa Medex Co, Sunto-Gun, Japan

Objectives: In this study, we developed a new assay for serum remnant choles-
terol using specific detergents and investigated its significance in postprandial
hyperlipidemia (PPHL).

Methods: Remnant lipoproteins in serum were selectively homogenized
by specific detergents and phospholipase D and then cholesterol content was
determined enzymatically as remnant lipoprotein-cholesterol (RL-C). Healthy
controls (n=39), type IIa (IIa HL, n=3), and type IIb (IIb HL, n=6) hyper-
lipoproteinemic patients were investigated. In IIa and IIb HL, before and after
atorvastatin treatment (10 mg/day) for 4 weeks, oral fat loading test (30 g fat/1
meter square) was performed. Furthermore, we analyzed hypertriglyceridemic
serum by gel filtration. The apolipoprotein (apo) B-48 concentrations were
assessed by the chemiluminescence method using a monoclonal antibody to
apoB-48 which we established.

Results: In healthy controls, the mean fasting value (MEAN) and standard
deviation (SD) of RL-C was 3.4 and 1.4 mg/dL, respectively. RL-C of IIb HL
was higher than normal range (MEAN + 2SD). Oral fat loading test revealed
that both in IIa and IIb HL, the RL-C peaked 1 or 2 hrs behind the TG peak.
Atorvastatin treatment reduced the area under the curve of TG and RL-C
drastically especially in IIb HL. In the gel filtration analysis, the peak of RL-C
existed at the position of so-called large VLDL and coexisted with the peak of
apoB-48.

Conclusions: Our assay provides a simple protocol which has generality
for remnant cholesterol measurement. Atorvastatin improves PPHL, at least,
partly through mechanism associated with exogenous lipoprotein metabolism.

Th-P15:80 EFFECT OF PLANT STEROL INTAKE ON
POSTPRANDIAL HYPERLIPEMIA

M. Hasegawa, Y. Kishimoto, M. Usuda, C. Yanagisawa, N. Machida,
E. Yoshioka, T. Kido, H. Uto, Y. Masuda, K. Kondo. Ochanomizu University,
Bunkyo-Ku, Japan

Objective: Plant sterols are known to lower the serum cholesterol concentra-
tions. This study examined the serum lipid concentrations after a single dose
of four different types of mayonnaise.

Methods: 17 healthy male volunteers consumed four kinds of commer-
cially available mayonnaise (15g) in each trial: Three kinds of mayonnaise had
almost equivalent energy levels, and each kind contained either triacylglycerol,
diacylglycerol or plant sterol. One other kind had only half the energy of the
other 3, and also contained plant sterol.

Blood samples were collected up to 6 h after the ingestion of each kind of
mayonnaise.

Results: The area under the curve (IAUC) of the serum TG concentra-
tions after the intake of half-energy mayonnaise (8.7±4.8) were significantly
lower than those after the intake of other types mayonnaise (TG: 50.8±8.5,
DG:26.0±7.0, plant sterol:29.4±7.5). The IAUC of the serum chylomicron
TG, VLDL-TG and apoB48 concentrations after the intake of the low-
energy mayonnaise showed a tendency same as the IAUC of the serum TG
concentration.

In terms of change, the serum TG, VLDL-TG and apoB48 concentrations
after the intake of the low-energy mayonnaise were significantly lower than
those after intake of the other 3 types of mayonnaise at 3h after ingestion.

Conclusion: These results suggest that low-energy mayonnaise reduces
atherosclerotic risk by positively modulating the postprandial lipemia levels.
Taking into account the findings of previous study, it is therefore considered
important to reduce the amount of ingested fatty acid energy in order to
effectively control of postprandial hyperlipemia.

Th-P15:81 GENDER DIFFERENCES IN POSTPRANDIAL
LIPAEMIA IN PATIENTS WITH FAMILIAL
HYPERCHOLESTEROLAEMIA

G.D. Kolovou, K.K. Anagnostopoulou, K.D. Salpea, D.S. Damaskos,
G.C. Hatzigeorgiou, A.N. Pavlidis, T.E. Chimonas, V.N. Giannakopoulou,
D.V. Cokkinos. Onassis Cardiac Surgery Center, Athens, Greece

Objectives: Familial hypercholesterolaemia (FH) is a genetic disease that
leads to premature coronary heart disease (CHD). Postprandial hypertriglyc-
eridaemia has also been associated with cardiovascular disease. The aim of the
study was to evaluate gender differences in triglyceride (TG) response after a
fatty meal in heterozygous (h) FH patients.

Methods: Eighteen hFH men were age-matched to 18 hFH premenopausal
women. Plasma TG concentrations were measured before and 2, 4, 6 and 8 h
after a standardised fat load. A value of greater than 219 mg/dl (2.5 mmol/L)
was taken as an abnormal response to the fat load according to our previous
studies. The postprandial lipaemia was quantified by the areas under the curve
(AUC) of TG concentrations.

Results: Men with hFH had a greater body mass index than hFH women
(26±2 vs. 21±2 kg/m2, p<0.001). Twelve out of 18 (67%) hFH men displayed
an abnormal postprandial response, while only 3 out of 18 (17%) women had
a TG value over 219 mg/dl. The mean AUC value was found to be higher
in hFH men compared with hFH women (1704±816 vs. 1045±537 mg/dl/h,
p=0.004).

Conclusions: By comparing men and women with a genetic trait as FH,
it seems that premenopausal women are protected against postpradial hyper-
triglyceridaemia. This may partially explain the observation that CHD onset
occurs in hFH women 10-15 years later than in hFH men.

Th-P15:82 PITAVASTATIN IMPROVED POSTPRANDIAL
HYPERTRIGLYCERIDEMIA CAUSED BY THE
ACCELERATED INTESTINAL LIPID ABSORPTION
IN CD36 DEFICIENCY

D. Masuda, K. Hirano, Y. Tochino, T. Kuwasako, C. Ikegami, M. Koseki,
Y. Nakagawa-Toyama, Z. Zhang, I. Shimomura, S. Yamasita. Dept. of
Metabolic Medicine, Graduate School of Medicine, Osaka University, Osaka,
Japan

Introduction: Human CD36 deficiency is a monogenic form of metabolic
syndrome and they had dyslipidemia at fasting and postprandial states. We
investigated mechanisms underlying postprandial hypertriglyceridemia and
examined the effect of Pitavastatin on postprandial hypertriglyceridemia.

Methods and Results: We used CD36 knockout and wildtype mice. Oral
fat loading test (OFLT) were performed using olive oil, showing that the peak
and area under curves of TG were much greater in CD36 null mice, similar to
those in human CD36 deficiency. We have performed the following combined
experiments. First, we injected Triton WR-1339 at fasting state without OFLT,
there was no difference of plasma TG levels. It implied there was no apparent
change in the hepatic TG secretion. And we injected it followed by OFLT.
Higher serum TG levels were observed in CD36 null mice, suggesting that
there was an accelerated intestinal lipid absorption. We analyzed lipids and
lipoproteins of lymph fluid from intestinal lymphatic truncs after loading, its
TG levels of lymph fluid in CD36 null mice is higher in the earlier stage.
By Oil red O staining, oil droplets were observed much abundant in the
intestinal epithelium in CD36 null mice. Finally, one-week administration of
pitavastatin improved high plasma TG levels after OFL in CD36 null mice.
Also in human CD36 deficiency, one-week pitavastatin treatment improved
postprandial hypertriglyceridemia.

Conclusion: These results suggest that the accelerated intestinal fat ab-
sorption is the cause of postprandial hypertriglyceridemia in CD36 deficiency,
which may be improved by pitavastatin.

Th-P15:83 CHYLOMICRON APOB48 IS INCREASED IN
DIABETIC PATIENTS

T. Matsushima1, R. Fujita1, K. Kinoshita2, T. Teramoto2. 1Tsukuba
Memorial Hospital, Tsukuba, Japan; 2Teikyo University, Tokyo, Japan

Objective: Postprandial hyperlipidemia and the presence of chylomicron
remnant are considered one of major causes of atherosclerosis in diabetic
patients. In order to know the serum chylomicron remnant level, we have
raised monoclonal antibody specific for apolipoprotein B48 (apoB48) the
constitutive apolipoprotein unique for chylomicron and its remnant, and
established ELISA system.
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Method: Fasting blood was collected from 209 diabetic patients and 161
non-diabetics, and apoB48, plasma glucose, HbA1c and other factors for
glucose and lipid metabolism were assayed.

Result: Diabetic patients had significantly higher level of apoB48
than non-diabetics (4.07±4.87 vs 3.20±2.98 mg/ml, p<0.05). In diabet-
ics, those who have hyperlipidemia had significantly higher apoB48 than
non-hyperlipidemics (5.10±5.91 vs 2.62±2.11, p<0.005) and this tendency
was same in groups who do not have hyperlipidemia, suggesting both of
diabetes and hyperlipidemia independently influence the apoB48 level. IGT
subjects had intermediate value of apoB48 between diabetics and non-diabetics
(4.2±5.7 for hyperlipidemia, 2.2±1.1 for non-hyperlipidemia) but the differ-
ences were not significant to either. ApoB48 level was positively correlated
with serum triglyceride (r=0.68) and serum apolipoprotein E (r=0.55). In non-
hyperlipidemic group of diabetics, apoB48 was weak but positively correlated
with HOMA-R (r=0.33) and negatively with adiponectin (r=-0.39).

Conclusion: It is suggested that in diabetic patients the metabolism of
chylomicron remnant is disturbed under the influence of insulin resistance and
obesity.

Th-P15:84 TRIAL BREACKFAST WITH AN ENTERAL
NUTRITION FORMULA FOR DIABETES RICH IN
MONOUNSATURATED FATS

A. Sanz-Paris1, A. Rodriguez2 , M.A. Navarro3, A. Caverni1, J. Osada3,
A. Garcia De Jalon2, A. Barragan1, R. Albero1. 1Endocrinology and
Nutrition Unit, Miguel Servet Hospital, Zaragoza, Spain; 2Clinical
Biochemistry, Miguel Servet Hospital, Zaragoza, Spain; 3Molecular
Biochemistry, Zaragoza University, Zaragoza, Spain

Objective: Postprandial triglyceride concentrations above 2.25 mmol/L have
been associated with an increased carotid artery intima thickness. A high mo-
nounsaturated fatty acids enteral formula is an alternative for glucose control
in diabetes because of its low glycaemic index. The objetive of this study
was to evaluate the postprandial triglycerides response to different enteral
preparations.

Methods: We studied 14 normolipemic obese hyperglycaemic menopausal
women. Written informed consent was obtained. Seven patients consumed
formula A (16% proteins, 35% carbohydrates and 49% fats: 11g) and rest
consumed formula B (100% fats: 50g). After an overnight fast a baseline blood
sample was taken prior to the patients consumed the liquid formula. Blood
samples were then taken every hour for 5h. Levels of glucose, triglycerides,
cholesterol, free fatty acids, insulin, C reactive protein and leptin were as-
sessed. Statistics for repeated measures was carried out by analysis of variance
using Wilcoxon test.

Results: After formula A ingestion there was an increase of triglycerides
at 1h in plateau of 0.34 mmol/L (p:0.02) and after formula B there was a
peak of 0.79 mmol/L alt 3h (p:0.03). Glucose and triglyceride responses after
formula A were in the safety range in all patients but triglyceride response
after formula B was above 2.25 mmol/L in one patient. There were significant
associations between incremental changes of triglycerides and formula fat
content, fasting triglycerides and fasting glucose.

Conclusions: Ingestion of an enteral formula with 11g of fat increases
glucose and triglycerides in safety levels in diabetes.

Th-P15:85 SUBSTITUTING DIACYLGLYCEROL FOR
TRIACYLGLYCEROL REDUCES POSTPRANDIAL
LIPEMIA IN SUBJECTS WITH INSULIN
RESISTANCE - DATA FROM META-ANALYSIS

N. Tada1, H. Takase2, H. Yoshida1, H. Yanai1, K. Shoji2 , T. Hase2,
I. Tokimitsu2. 1Department of Internal Medicine, Kashiwa Hospital, Jikei
University, Kashiwa, Japan; 2Kao Corporation, Tokyo, Japan

Objective: Postprandial lipidemia is reported to be a potent risk factor for
coronary heart disease. We recently reported that loading with edible oil
enriched with diacylglycerol (DAG) reduces postprandial lipidemia as com-
pared to that with triacylglycerol (TAG) in healthy and diabetic subjects.
In the present study, the effects of DAG oil on postprandial lipidemia were
re-analyzed with regard to insulin resistance.

Methods: Meta-analysis was performed by combining the results of our
previous five independent single-dose DAG loading studies using non-diabetic
subjects (n=64). All studies were single-dose fat loading double-blind cross
over studies and increases in postprandial lipid concentrations were compared
between DAG and TAG loading. Insulin resistance of subjects was estimated
by HOMA-R.

Results: Fasting serum triglyceride (TG) was positively correlated with
HOMA-R (p < 0.001). The maximum concentration and area under the curve
of postprandial serum and chylomicron TG were significantly reduced during
DAG loading as compared with TAG loading. Multivariate analysis including
age, BMI, fasting serum TG and HOMA-R showed that HOMA-R was a
dominant factor explaining this reduction by substitution of DAG for TAG oil.

Conclusion: The DAG oil-mediated reduction in postprandial hyperlipi-
demia was prominent in subjects with high insulin resistance.

Findings: Although the precise mechanisms remain under investigation,
DAG ingestion may be beneficial as a dietary therapy for metabolic syndrome.

Th-P15:86 FASTING SERUM APOLIPOPROTEIN B-48 LEVEL
CAN BE A GOOD MARKER OF POSTPRANDIAL
HYPERLIPIDEMIA AND CORONARY HEART
DISEASE

S. Yamashita1, T. Sugimoto1, K. Hirano1, M. Hori1, Y. Masuda2, T. Okuno3,
Y. Uchida3, K. Matsumoto4, T. Kawamoto4, N. Sakai5. 1Department of
Cardiovascular Medicine, Osaka University Graduate School of Medicine,
Osaka, Japan; 2Japan Tobacco Inc., Japan; 3Fujirebio Inc., Japan; 4National
Hospital Organization Kure Medical Center, Japan; 5Itami City Hospital,
Itami City, Japan

Objectives: Postprandial hyperlipidemia (PH) is one of the risk factors for
coronary heart disease (CHD) and its atherogenicity is attributed to the
impaired metabolism of chylomicron remnants. Current study aimed to find a
useful marker for PH and CHD risk. Methods and Results: Serum apo B-48
level was measured by novel ELISA. Ten male normolipidemic volunteers
were fed a high fat diet and TC, TG, HDL-C, LDL-C, apo B-48, apo B-100,
RLP-C and RLP-TG levels were measured at 0-8 hour. Fasting serum apo
B-48 levels were measured in 137 (88 CHD and 49 non-CHD) patients. Apo
B-48, RLP-C and RLP-TG levels were significantly correlated with fasting
TG. Apo B-48, TG, RLP-C and RLP-TG levels were increased after fat
loading with a peak at 3-4 hour. Incremental area under the curve (iAUC)
for TG was correlated with the TG (r=0.95, p<0.0001), RLP-C (r=0.811,
p<0.01), RLP-TG (r=0.926, p<0.001) and apo B-48 (r=0.775, p<0.01) levels
most significantly at 5 hour compared with those at other points. However,
at fasting state iAUC was correlated only with apo B-48 levels (r=0.809,
p<0.01), but not with TG, TC, RLP-C or RLP-TG, suggesting fasting serum
apo B-48 levels are a useful marker for PH. Fasting serum apo B-48 levels
were significantly higher in CHD than non-CHD patients. ROC analysis
demonstrated that fasting serum apo B-48 level showed the greatest sensitivity
to discriminate the presence of CHD. Odds ratio for CHD with apo B-48
levels showed the highest value compared with other risk factors.

Conclusion: Fasting serum apo B-48 levels are a simple and good marker
for PH and can become one of the risk factors for CHD.

Th-P15:87 INCREASED CONCENTRATIONS OF
POSTPRANDIAL TRIGLYCERID-RICH
LIPOPROTEINS AND DECREASED LIPOPROTEIN
LIPASE ACTIVITY IN OFFSPRING OF MI PATIENTS

S. Lekhal, T. Boervik, A. Nordoy, J.B. Hansen. Instiute of Clinical Medicine,
University of Tromsø, Tromsø, Norway

Objective: The aim of the present study was to investigate plasma LPL
acitivity and metabolism of postprandial TRL in offspring of MI patients.

Methods: A case-control study was performed in 17 offspring of MI
patients and 13 healthy controls matched for age and gender. Physical ex-
amination, dietary interview and fasting blood samples were collected from
all participants. Each subject was given a standardized oral fat load (1g/kg
body weight) and blood samples were collected every second hour for an
8-hour period. The LPL activity was determined before and after heparin
administration (100 1U/kg body weight).

Results: Offspring of patients with a previous history of MI had significant
lower HDL cholesterol (1.31 ± 0.16 mmol/l vs. 1.60 ± 0.23 mmol/l, p=
0.035) and postheparin LPL activity (63.0 ± 11.7 mU/ml vs. 93.0 ± 14.6
mU/ml p= 0.002) than controls. Lowered postheparin LPL activity in offspring
of MI patients was associated with significant increased peak concentrations
of chylomicron triglycerides (p< 0.001), and incremental and total area
under the curve (AUCi and AUC respectively) for chylomicrons (p<0.001).
AUCi for serum triglycerides and chylomicrons were inversely correlated to
postheparin LPL activity for both groups (r=-0.492, p=0.032). Furthermore,
postheparin LPL activity was also inversely correlated to fasting HDL-C
(r=-0.546, p=0.023).
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Conclusions: Our findings indicate that low fasting HDL cholesterol may
be a marker of decreased LPL activity with subsequent increase in postprandial
concentrations of TRL.
Funding: CART is sponsored by an independent grant from Phizer.

Th-P15:88 BETA-AMYLOID, A COMPONENT OF SENILE
PLAQUES IN ALZHEIMER’S IS ASSOCIATED WITH
PLASMA LIPOPROTEINS, PARTICULARLY THOSE
ENRICHED WITH TRIGLYCERIDE

J.C. Mamo1, A.P. James1, L. Jian1, L. Flicker2, P. Lewczuk3, J. Wiltfgang3.
1School of Public Health, Atn Centre Metabolic Fitness, Curtin University,
Perth, Australia; 2Department of Medicine, University of Western Australia,
Perth, Australia; 3Department of Psychiatry University of
Erlangen-Nuremberg, Nuremberg, Germany

Background: Beta-amyloid (AB) is the primary protein component of se-
nile plaques. Isoforms of AB can acquire a conformation that makes the
protein lipophylic, probably associated with lipoproteins. However, the distri-
bution, kinetics and physiological significance of lipoprotein AB is presently
unknown.

Objectives: to determine the distribution of lipoprotein bound isoforms
of AB in subjects with Alzheimers disease (AD) and with mild cognitive
impairment (MCI).

Methods: Subjects with AD, MCI and controls were fasted overnight
and bled. The plasma lipoprotein fractions encompassing the triglyceride rich
lipoproteins (TRLs); low density (LDL) and high density lipoproteins (HDL)
were isolated. The AB isoforms were quantified.

Results: Subjects with AD or MCI were normolipidemic with similar
levels of total-, LDL- and HDL-cholesterol and plasma triglyceride. Total apo
B concentration was similar and fasting chylomicrons, determined as apo B48,
was also not significantly different between the three groups. Approximately
60% of AB was associated with the TRL. Total lipoprotein-AB for the AD
group was on average one third greater than for the MCI and control groups
with enrichment in TRL and LDL. We found a correlation between the levels
of TRL-AB and LDL-AB but not with HDL-AB.

For all lipoprotein fractions, AB1-40 was the predominant isoform account-
ing for approximately half of the total. Thereafter, approximately equivalent
amounts of the AB isoforms 1-42, 2-40, 1-38, 1-37 and 1-39 were found.
The total concentration of AB isoforms was always greater in the AD/MCI
subjects than for controls with enrichment predominantly reflected within the
TRLs.

Conclusion: AB is a normal component of lipoproteins but is preferentially
associated with TRLs. Greater concentration of AB is seen in subjects with
AD.

Th-P15:89 POSTPRANDIAL PLASMA TRIGLYCERIDE
RESPONSE TO DIETARY FAT DIFFERS IN DIABETIC
AND NON-DIABETIC SUBJECTS

M. Wilke1, E. Ryan2, M. French1, Y. Goh1, M. Clandinin1,2 . 1Alberta
Institute for Human Nutrition, University of Alberta, Alberta, Canada;
2Department of Medicine, University of Alberta, Alberta, Canada

Objectives: The effect of higher versus lower fat diets on postprandial plasma
triglyceride (TG) composition has not been compared in diabetic versus
non-diabetic subjects. We hypothesized that feeding a high fat/high oleate diet
would decrease TG levels and favourably change the fatty acid composition
of postprandial VLDL-TG.

Methods: During fasting and postprandial periods, plasma TG con-
centration and nonesterified fatty acid (NEFA) and VLDL-TG fatty acid
(VLDL-TGFA) composition was measured. Healthy control (n=7) and type 2
diabetic (n=7) subjects were fed for 3 days in a blinded randomized crossover
design. Diets were isocaloric, consisting of identical items but differing in fat
composition. Each subject consumed the lower fat (LF; <25%e) and higher
fat (HF; >35%e) with a 1mo washout. On day 3 a blood sample was drawn,
followed by a meal, identical to the preceding 2 days. Postprandial blood
samples were drawn every 2h for 8h.

Results: Fasting plasma TG concentration did not differ between diets in
either group. Postprandial TG increased significantly over fasting levels in
both groups following both diets. The HF diet in the diabetic group resulted
in the largest increase (2.39-3.64 mmol/L), whereas the LF diet showed the
greatest AUC. Composition of both VLDL-TGFA and NEFA showed differ-
ences in the ratio of polyunsaturated FAs to saturated FAs between control
and diabetic subjects.

Conclusion: TG metabolism differs between diabetic and non-diabetic
subjects depending on fat intake. This may be related to dietary FA and NEFA
composition.
Funding: Canadian Diabetes Association, Canola Council of Canada.

Th-P15:90 DIETARY SODIUM CHLORIDE RESTRICTION
RAISES FASTING AND POSTPRANDIAL LIPIDS IN
HYPERTENSIVE PATIENTS

A.M. Charf1, F.C. Santos1, K. Ortega2, A.M. Lottenberg1, D. Mion Jr2,
T. Nakano3, K. Nakajima3, V.S. Nunes1, E.C.R. Quintao1,
E.R. Nakandakare1 . 1Lipids Lab. (LIM 10) University of São Paulo Medical
School, São Paulo, Brazil; 2Hypertension Unit, University of São Paulo
Medical School, São Paulo, Brazil; 3Jimro Co, Guma, Japan

Objectives: To investigate the effects of a low salt diet on the metabolism of
lipoproteins.

Methods: Untreated non obese (BMI<30 kg/m2) normolipidemic mod-
erately hypertensive adult patients (BP≤179/109 mmHg) (n=41, age 53±8;
15M; 26F) were submitted to rigidly controlled sodium chloride diets
(mmol/d), the initial week on normal sodium (NSD=160) followed by 3 weeks
on low sodium (LSD=60) with the following measurements at the end of
each period: urinary 24h Na, physical examination, 24h ambulatory blood
pressure, blood tests performed after 12h fasting and every 2h along 10h after
a standardized liquid meal containing 250000 IU of vitamin A, providing 40g
fat/m2 of body surface.

Results: LSD vs NSD showed reduction in 24h urinary Na excretion,
mean 24h SBP and DBP, and rising in plasma aldosterone and renin activity.
LSD increased fasting triglycerides (TG) and TG-area under the curve (AUC)
but decreased fasting NEFA and increased fasting insulin and HOMA-IR.
Cholesterol and apoB-chylomicron contents also increased on LSD. Hemat-
ocrit, plasma cholesterol, glucose, lipoprotein lipase mass and AUC for retinyl
palmitate, RLP-C and RLP-TG did not differ between the groups.

Conclusions: In hypertensive patients, dietary sodium chloride restric-
tion brought on fasting state insulin resistance and an atherogenic plasma
lipoprotein profile in the fasting state that worsens in the postprandial state.
Funding: FAPESP, Brazil.

Th-P15:91 EFFICIENCE OF TRIGLYCERIDES/
HDL-CHOLESTEROL RATIO IN COMPARISON TO
HOMA AND QUICKI VALUES AS ATHEROGENIC
MARKERS

T. Martinez Leme Da Rocha1, J. Nogueira Filho2. 1Heart Insitute - Univ. Sao
Paulo/Centro de Extensao Universitaria, Sao Paulo, Brazil; 2Centro de
Extensao Universitaria, Sao Paulo, Brazil

Introduction: Metabolic syndrom (MS) has high rates of sickness and
mortality, increasing cardiovascular risk and insulin resistance (IR) is its
physiopathologic feature. Glucose clamp is the gold standard laboaratory test
for the diagnosis, but is not available for routine purposes.

Objectives: Looking for a efficient diagnosis of MS this study compared IR
surragate markers: HOMA-IR and QUICKI versus TRIGLYCERIDES/HDL-
C ratio.

Methods: 179 patients, MS and control groups, 101 men and 58 women.
Biochemical profile analysed: fasting glucose, insulin, triglycerides (TG) and
HDL-C. Markers: HOMA-IR, Quicki and TG/ HDL-C ratio. Statistics analysis
used Paired T Test and ROC curves.

Results: HOMA-IR and Quicki had different significance between MS and
control group in men (p < 0.05) but not in women, whereas TG/HDL-C ratio
had high values in MS patients with different signicance (p < 0.0000007) for
both sex. ROC curves showed that TG/HDL-C ratio is better than HOMA-IR
and QUICK, for both sex at different levels.

Conclusions: TG/HDL-C ratio showed to be a more efficient atherogenic
marker as compared to HOMA-IR and QUICKI values.
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Th-P15:92 RELATIONSHIP OF TRIGLYCERIDES
CONCENTRATIONS IN THE COMPARISONS TO
HOMOGENEOUS LDL-C ASSAY WITH
FRIEDEWALD FORMULA

H. Nascimento Maria Do1, W. Salgado Filho2, O. Denardin Victor Porto3,
T. Martinez Leme Da Rocha2. 1Centro de Extensao Universitaria -
Diagnosticos Da America Sa, Sao Paulo, Brazil; 2Heart Institute - Univ. Sao
Paulo - Centro de Extensao Universitaria, Sao Paulo, Brazil; 3Diagnosticos
Da America Sa, Sao Paulo, Brazil

Introduction: NCEP, consensus, guidelines and clinical trials recommenda-
tions use LDL cholesterol calculated by Friedewald formula. Enzimatic direct
or homogeneous LDL-C measurement used by DASA has 1,27 as analytical
CV whereas the Friedewald formula can carry a total error as higher as
12%. The NCEP recommendation for this analysis is < or = 12%. Litera-
ture references show different data concerning homogeneous and calculated
LDL-C.

Objectives: Study of relationship of triglycerides concentrations in the
comparisons of homogeneous LDL-C assay with Friedewald formula.

Methods: Total cholestherol and triglycerides analysis were done by
tradicional enzymatic methodology, for HDL-C and LDL-C direct methods
without centrifugation and LDL-C estimation by Friedewald formula. LDL-C
homogeneous analysis was done by N- Geneous LDL-Cholesterol Reagent.
44.594 fasting sera were analysed, with glucose < or = 125 mg/dl and glycated
hemoglobin < or = 6%. Pared T statistical parameter was used.

Results: Difference was found (p< 0,05) between the analysis of homo-
geneous LDL-C and estimated LDL-C when triglycerides ranged from < 60
to 379 mg/dL. Mean difference of values was 14,6 mg/dL (04 to 20 mg/dL),
corresponding to 11,7%.

Conclusion: Until homogeneous LDL-C remains without official recom-
mendation in consensus for clinical management, each laboratory has to offer
their clients this choice for better interpretation of Friedewald calculated
LDL-C.

Th-P15:93 CILOSTAZOL REDUCES EXPRESSION OF
SCAVENGER RECEPTOR A AND UPTAKE OF
OXIDIZED LOW-DENSITY LIPOPROTEIN IN
MACROPHAGES

R. Okutsu, H. Takase, G. Miyakoda, T. Mori. Research Institute of
Pharmacological & Therapeutical Development, Otsuka Pharmaceutical
Co., Ltd., Tokushima, Japan

Objective: Internalization of oxidized low-density lipoprotein (oxLDL) via
macrophage scavenger receptors is thought to play a critical role in the devel-
opment of atherosclerotic lesions. Cilostazol, an anti-platelet drug inhibiting
a phosphodiesterase (PDE) 3 selectively, reduced atherosclerotic lesion for-
mation in murine models. Thus, we investigated the effect of cilostazol on
uptake of oxLDL and expression of scavenger receptors in murine peritoneal
macrophages.

Methods: Peritoneal macrophages were isolated from C57BL/6J and
ApoE-/- mice. Macrophages were treated with cilostazol for 24 hours. Expres-
sion of SR-A (a class A scavenger receptor) and CD36 (a class B scavenger
receptor) were analyzed. After treatment with cilostazol, macrophages sub-
sequently incubated with DiI-oxLDL for 5 hours and uptake of oxLDL was
analyzed.

Results: Treatment of macrophages with cilostazol (10, 30 microM) re-
duced uptake of oxLDL to a basal level in a concentration-dependent manner.
This effect was not abolished by addition of a protein kinase A (PKA) in-
hibitor. At the same time, other cAMP-elevating agents, rolipram (a selective
PDE4 inhibitor) and N6,2’-O-dibutyryladenosine 3’,5’-cyclic monophosphate
sodium salt (db-cAMP, cell-permeable cAMP analogue) did not inhibit the
uptake of oxLDL. Cilostazol (30 microM) decreased expression of SR-A by
44 ± 13% but had no effect on expression of CD36.

Conclusions: Cilostazol suppressed uptake of oxLDL and decreased in
SR-A expression via a PKA-independent mechanism. These data suggest that
cilostazol attenuates SR-A-mediated foam cell formation.

Th-P15:94 ACTIVATION OF PRO-SURVIVAL AKT SIGNALLING
BY PHOSPHOLIPASE A2-TREATED LDL IN THP1
CELLS

D. Namgaladze, B. Brüne. Faculty of Medicine, Johann Wolfgang
Goethe-University, Frankfurt, Germany

Objective: We determined the impact of LDL, modified by snake venom
secretory PLA2, towards activation of the pro-survival kinase Akt and cell
survival in THP1 monocytic cells.

Methods: THP1 cells were incubated with native or PLA2-modified LDL
(PLA-LDL) and phosphorylation of Akt as well as its target GSK3 was
monitored by Western blotting. Cell viability was measured by flow cytometry
using Annexin/PI and DiOC6 staining.

Results: PLA-LDL, but not native LDL, induced sustained phosphorylation
and activation of Akt. It also protected cells against oxidative stress-induced
apoptosis. Akt phosphorylation was recapitulated by lipids extracted from
PLA-LDL, whereas an intact protein moiety of PLA-LDL was dispensable
for Akt activation. In addition, fatty acids liberated by phospholipase A2-
treatment mimicked PLA-LDL in phosphorylating Akt and promoting cell
survival, whereas lysophosphatidylcholine, another product of phospholipoly-
sis, caused only transient Akt phosphorylation and acted pro-apoptotic.

Conclusions: Our data suggest that enhanced monocyte survival caused
by PLA-LDL may represent a mechanism by which secretory PLA2 exert its
pro-atherogenic action.
Funding: Supported by a grant from Deutsche Forschungsgemeinschaft
(BR999).

Th-P15:95 THE CELLULAR RETINOIC ACID BINDING
PROTEIN II GENE (CRABP-2) IS ASSOCIATED WITH
INCREASED PLASMA CHOLESTEROL IN THREE
DIFFERENT GROUPS OF POPULATION

J. Salazar1, M. Guardiola1 , R. Ferré1, B. Coll1 , C. Alonso-Villaverde1 ,
B. Winklhoffer-Roob2 , E. Rock3, J.D. Fernàndez-Ballart1 , L. Masana1,
J. Ribalta 1. 1Institut de Recerca en Ciències de la Salut, Hospital Universitari
Sant Joan, Univerisitat Rovira i Virgili, Reus, Spain; 2Institute of Molecular
Biosciences, Karl-Franzens University, Graz, Austria; 3UMMM, Inra-Theix,
St. Genes Champanelle, France

Objective: CRABP-II, together with nuclear receptors such as RXR and
RAR, is involved in the transcriptional regulation of genes which controls
lipid metabolism through the retinoic acid signalling pathway. Moreover, it
has been proposed to be associated with disorders of lipid metabolism such as
Familial Combined Hyperlipidemia or hyperlipidemia secondary to protease
inhibitor treatment in HIV patients. We aimed to test the hypothesis that
CRABP2 is involved in the regulation of lipid metabolism.

Methods: We have performed association studies using the promoter
-394T>C variant in three different groups of population (299 healthy males,
399 from the general population and 231 HIV infected patients). Every analyse
is with data adjusted for age, gender (when necessary) and BMI.

Results: The frequency of the -394C allele was 0.03 in the three groups.
Among healthy males, carriers of the C allele had 9% higher total choles-

terol (p=0.027) and 13% higher LDLc (p=0.020). In the general population
carriers of the C allele had 11% higher total cholesterol (p=0.046) and 9%
higher LDLc (NS). This was only true among men.

In HIV infected patients followed for two years there was a consistent,
although non-significant, trend towards higher cholesterol and LDLc in car-
riers of the C allele with a significant peak of 16% higher total cholesterol
(p=0.043) in the first year.

Conclusion: Our results show that the CRABP2 is associated with in-
creased plasma cholesterol concentrations suggesting that it regulates choles-
terol metabolism most likely via retinoid-mediated transcriptional control.
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Th-P15:96 APOLIPOPROTEIN A-V INTERACTION WITH
MEMBERS OF THE LOW DENSITY LIPOPROTEIN
RECEPTOR GENE FAMILY

S.K. Nilsson1, A. Lookene1,2 , J.B. Beckstead3 , J. Gliemann4, R.O. Ryan3,
G. Olivecrona1 . 1Department of Medical Biosciences/Physiological
Chemistry, Umeå, Sweden; 2Department of Gene Technology, Tallinn
University of Technology, Tallinn, Estonia; 3Lipid Biology In Health and
Disease Research Group, Childrens Hospital Oakland Research Institute,
Oakland, USA; 4Department of Medical Biochemistry, University of Aarhus,
Aarhus, Denmark

Objective: Apolipoprotein A-V (apoA-V) is a potent modulator of plasma
triacylglycerol (TG) levels. To investigate the molecular basis for this phe-
nomenon we explored the ability of apoA-V to interact with two members of
the low-density lipoprotein receptor family (LDLR-family), the low density
lipoprotein receptor-related protein (LRP) and the mosaic type-1 receptor,
SorLA. A double site mutant was also evaluated regarding heparin binding
and receptor binding.

Methods: Investigation of recombinant apolipoprotein A-V, as free protein
and in complex with dimyristoyl-phosphatidylcholine (DMPC), by surface
plasmon resonance (SPR) and HPLC.

Results: Experiments using surface plasmon resonance showed specific
binding of apoA-V to both receptors. ApoA-V binding was calcium dependent
and was inhibited by the Receptor Associated Protein (RAP), a known ligand
for members of the LDLR-family. Pre-incubation with heparin decreased
the receptor binding ability of apoA-V-DMPC, indicating that overlap exists
between the recognition sites for these receptors and for heparin. A double
site mutant showed decreased heparin affinity, but retained receptor binding
ability. Association of apoA-V with LRP or SorLA enhanced the ability of the
receptors to bind human chylomicrons.

Conclusions: ApoA-V may influence plasma lipid homeostasis by enhanc-
ing receptor-mediated endocytosis of TG-rich lipoproteins.
Funding: This work was supported by the Swedish Research Council, the
King Gustaf V Research Foundation, The Kempe Research Foundation,
Tallinn University of Technology and the National Institutes of Health.

Th-P15:97 IDENTIFICATION OF APOLIPOPROTEIN A-I AS A
PLASMA LIGAND FOR MACROPHAGE SCAVENGER
RECEPTOR A

C. Neyen1, A. Plüddemann1 , B. Thomas1, A. Akoulitchev1 , L. Cai2, D. Van
Der Westhuyzen2, R. Sim1, S. Gordon1. 1University of Oxford, Oxford,
United Kingdom; 2University of Kentucky, Lexington, USA

Objectives: Macrophages adhere to serum-coated tissue culture plastic in an
integrin-independent, scavenger receptor A-mediated way. Studies in SR-A-/-
mice have shown a potentially atherogenic role for SR-A, but the mecha-
nism remains unclear. Our aim was to identify plasma SR-A ligands that
mediate adhesion and/or endocytosis, and find possible hypotheses for SR-A
atherogenicity.

Methods: Human plasma was fractionated by ion exchange and size
exclusion chromatography and SR-A binding ability traced in ELISA, on
SDS-PAGE and in Western blots. Ligand-containing bands were analysed by
mass spectrometry and candidate ligands tested for binding, with the above
methods or by flow cytometry and fluorescence microscopy.

Results: One of the identified plasma SR-A ligands is apolipoprotein A-I,
the major apoprotein of high density lipoprotein. In ELISA, apo A-I and
HDL binding to SR-A can be inhibited by known SR-A ligands. Uptake
assays by CHO cells expressing human SR-A show binding and endocytosis
of fluorescently labelled apo A-I and HDL.

Conclusions: This work presents a novel ligand-receptor pair with possible
relevance to atherosclerosis, namely scavenger receptor A and apolipoprotein
A-I. Apo A-I is found in amyloid deposits of atherosclerotic lesions and may
promote retention of inflammatory macrophages via SR-A, thereby enhancing
disease progression. Alternatively, SR-A might deplete atheroprotective HDL
molecules from plasma by an undefined endocytosis mechanism. Further work
will need to define SR-A’s contribution to HDL metabolism among the large
multiligand lipoprotein receptor family.
Funding: Wellcome Trust

Th-P15:98 MACROPHAGE SCAVENGER RECEPTOR 1 IS
ASSOCIATED WITH ATHEROSCLEROSIS
SUSCEPTIBILITY IN HUMANS

R. Durst1, Y. Neumark2, A. Polack1, M. Musseri1, R. Beeri1 ,
H. Dannenberg1, Y. Friedlander2 , E. Leitersdorf3 , V. Meiner4, H. Lotan1.
1Cardiology Department, Jerusalem, Israel; 2Braun School of Public Health
& Community Medicine, Jerusalem, Israel; 3Internal Medicine B, Jerusalem,
Israel; 4Genetic Department, Hadassah Hebrew University Medical School,
Jerusalem, Israel

Background: The macrophage scavenger receptor 1 (MSR1) mediates up-
take of modified LDL- c and may thus modulate genetic susceptibility to
atherosclerosis through variations in its genomic structure. Several MSR1
gene single nucleotide polymorphisms (SNPs) have recently been described.
The present study investigated the association between genotypic variation of
the MSR1 gene and atherosclerosis.

Methods: DNA samples from 136 non-diabetic males under age 65 un-
dergoing routine coronary angiography, were genotyped for MSR1 SNPs.
Data on classical risk factors were collected from patients’ files. The number
of coronary segments with maximum stenosis >20% (CAGE≥20%) and the
total number of diseased vessels, were used as measures for coronary-artery
disease. Associations between MSR1 SNPs and atherosclerotic burden were
examined using linear regression modeling accounting for covariates.

Results: We tested 6 polymorphic sites. Of them 3 were highly polymor-
phic: a 3-bp insertion deletion of ’TTA’ in intron 7 (Indel 7), an intron 5 SNP
(IVS5-59) and a missense change in exon 6 (P275A). All SNP’s were within
Hardy-Weinberg equilibrium. A significant association was noted between the
IVS5-59 and number of diseased vessels (p=0.009) and CAGE≥20% (0.017).
These relationships remained significant upon controlling for age, cholesterol
levels, hypertension, smoking and the effects of the INDEL7 and P275A.
Gene-environment interaction effects on CAGE≥20% were noted, including
INDEL7 and smoking (p=0.022), P275A and smoking (p=0.034), INDEL7
and age (p=0.024), and IVS5-59 and hypertension (p=0.092).

Conclusion: We demonstrate an association between MSR1 polymor-
phisms and atherosclerosis in the studied population. Our data suggest that
the risk associated with classical risk factors might be modified by MSR1
polymorphisms. These findings point to a significant role of MSR1 in human
atherosclerosis development.

Th-P15:99 ALPHA-TOCOPHEROL INTERFERES WITH THE
REGULATION OF CD36 AND ABCA1 IN
MACROPHAGES, KEY RECEPTORS OF PLAQUE
REGRESSION IN THE VESSEL WALL

S. Rode, R. Lorenz. Kreislaufinstitut, Klinikum Universitaet Muenchen,
Munich, Germany

Based on the oxidation hypothesis of atherogenesis high doses of alpha-
tocopherol have been advocated for the prevention of vascular events.
Unexpectedly several clinical trials suggested proatherogenic effects of high
dose tocopherol. The regulation of key effectors of macrophage cholesterol
handling in the vessel wall involves the activation of the transcription factors
PPARg and LXRa by oxidized fatty acids and oxysterols. We therefore
tested, whether the antioxidant alpha-tocopherol impairs the adequate cellular
expression of CD36 and ABCA1 by interfering with intracellular signalling
via oxidized lipids.

Human THP cells served as macrophage model and were preincubated
with alpha-tocopherol (20 and 40 μg/ml) or carrier before exposure to oxLDL
(100 μg/ml), delipidated HDL (20 μg/ml) or control buffer. Cellular CD36,
ABCA1 and LDL-R specific mRNA was measured by real-time RT-PCR,
cellular cholesterol handling by uptake-efflux assays and LXRalpha-activation
by a LXRE-luc construct transfected into the cells.

Preincubation with alpha-tocopherol significantly reduced baseline expres-
sion of CD36 and ABCA1 and attenuated the increase of CD36 and ABCA1
by LXRalpha activation upon stimulation with oxLDL. Tocopherol also at-
tenuated the ABCA1 down-regulation in macrophages depleted of cholesterol
by dHDL exposure. Thereby, tocopherol reduced baseline cellular cholesterol
content, cellular cholesterol uptake from oxLDL and cellular cholesterol efflux
to dHDL, initializing reverse cholesterol transport.

Exposure to pharmacologic concentrations of alpha-tocopherol interferes
with the transcriptional response of macrophages to oxLDL. The effect of
tocopherol on CD36 and ABCA1 expression of macrophages will retard the
scavenging of extracellular cholesterol deposits in the vessel wall and their
channeling into reverse cholesterol transport explaining the proatherogenic
effects of high dose alpha-tocopherol observed in several clinical trials.
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Th-P15:100 MACROPHAGE FOAM CELL FORMATION
MEDIATED BY RECEPTOR-INDEPENDENT
MACROPINOCYTOSIS OF NATIVE LDL

H. Kruth1, B. Zhao1, C. Buono1, Y. Li1, S. Waldo1, N. Jones2. 1Nhlbi,
National Institutes of Health, Bethesda, USA; 2Wake Forest University School
of Medicine, Winston-Salem, USA

Objective: Researchers believe that incubation of macrophages (mac) only
with modified LDL can result in cholesterol accumulation sufficient to form
foam cells. We have investigated whether mac can become foam cells with
unmodified native LDL.

Methods: Human monocytes were differentiated into mac with FBS plus
M-CSF and incubated with native 125I-LDL or the fluid tracer, 125I-BSA, to
determine the rates of LDL and fluid uptake and cholesterol accumulation.

Results: Differentiation of mac from human monocytes in FBS with M-
CSF produced a mac phenotype demonstrating spontaneous fluid-phase uptake
of LDL leading to mac cholesterol accumulation. M-CSF differentiated mac
showed non-competable and non-saturable uptake of LDL that did not down-
regulate over 48 hours. Mac endocytosis of fluid could completely account
for LDL uptake. Microscopy showed that fluid-phase uptake of LDL was
mediated by continuous actin-dependent macropinocytosis of LDL that led to
high levels of cholesterol accumulation (100 increasing to >300 nmoles/mg
cell protein) transforming the mac into foam cells. Treatment of mac with
LXR agonists inhibited macropinocytosis of LDL.

Conclusions: Macropinocytosis of LDL by mac differentiated from mono-
cytes under the influence of M-CSF is a plausible mechanism to account for
mac foam cell formation in atherosclerotic lesions. This mechanism of mac
foam cell formation does not depend on LDL modification or mac receptors.
LXR agonists may ameliorate atherosclerosis not only by promoting mac
cholesterol efflux, but also by limiting mac uptake of LDL.

Th-P15:101 FUNCTIONAL ANALYSIS OF CHIMAERAS OF THE
LOW DENSITY- AND VERY LOW DENSITY
LIPOPROTEIN RECEPTORS (LDLR AND VLDLR)

D.D. Patel, D. Norman, B.L. Knight, A.K. Soutar. MRC Clinical Sciences
Centre, Hammersmith Hospital, London, United Kingdom

Objectives: Familial Hypercholesterolemia (FH), one of the commonest in-
herited diseases of lipoprotein metabolism, is caused by defects in LDLR
gene. VLDLR strongly resemble the LDLR structurally but do not bind LDL.
The ability of cells expressing VLDLR/LDLR chimaeras to bind and degrade
LDL was determined.

Methods: Five chimaeric receptor cDNAs were constructed by PCR and
their sequence confirmed; they were transfected into Chinese hamster ovary
cells that lack endogenous LDLR activity (CHO-ldlA7 cells). Expression of
chimaeric receptor proteins in extracts of Geneticin-resistant stable transfec-
tants was confirmed by immunoblotting with antibodies specific to regions
of LDLR and VLDLR. The binding, uptake and degradation of 125I-labelled
LDL or bVLDL by cells was determined.

Results: In 1-4L and 1-5L, the first five cysteine-rich ligand binding repeats
of the VLDLR were replaced with repeats 1-4 or 1-5 of the LDLR. 1-AL
comprised repeats 1-7 plus the epidermal growth factor precursor-like repeat
A of LDLR, 1-OL comprised repeats 1-7 and up to and including the O-linked
sugars domain of LDLR and 1-TM contained binding repeats 1-7 and up to
and including the trans-membrane domain of the LDLR. All the chimaeric
receptor constructs were expressed as mature proteins on the cell surface.
Cells expressing 1-4L and 1-5L did not bind LDL; cells expressing 1-AL
bound and degraded LDL, but with reduced affinity, while those expressing
1-OL, 1-TM or LDLR bound & degraded LDL normally. All cells bound
bVLDL similarly.

Conclusions: Specific binding of LDL requires more than cysteine-rich
binding repeats 1-5 of the LDLR.
Funding: MRC

Th-P15:102 INACTIVATION OF THE NPXYXXL DOMAIN OF
THE LOW-DENSITY LIPOPROTEIN RECEPTOR
RELATED PROTEIN 1 SHOWS INCREASED
ATHEROSCLEROSIS

P. Gordts, A. Lauwers, N. Feyaerts, S. Reekmans, A. Roebroek. Department
for Human Genetics, Molecular Genetics Section, University of Leuven,
Leuven, Belgium

Objectives: The low-density lipoprotein receptor (LDLR) related protein 1

(LRP1) is a multifunctional receptor belonging to the LDLR family. The cyto-
plasmatic domain of LRP1 contains a number of potential signalling motives,
which seem to be relevant for atherosclerosis. By analysis of knock-in muta-
tions into the intracellular domain of endogenous murine LRP1 (ICD-LRP1)
we want to identify motives and signalling pathways regulated by LRP1,
which are important for the development of atherosclerosis.

Methods: An LRP1 knock-in mouse carrying an inactivating mutation
in the NPXYXXL (NPVYATL -> AAVAATL) motif into ICD-LRP1 was
generated by recombinase mediated cassette exchange (RMCE) (Roebroek et
al., MCB, 2006). The NPXYXXL domain contains a motif for endocytosis
and a site of tyrosine phosphorylation. Inactivation of this domain could
possibly influence the PDGF induced signalling and foam cell formation
of vascular smooth muscle cells. In the LDLR knockout (LDLR-KO)/LRP1
double mutant we want to evaluate the impact of the LRP1 mutation on the
development of atherosclerosis.

Results: The LRP1 knock-in mouse showed a normal level of LRP1 gene
expression and a normal phenotype. In a LDLR-KO background this mutant
showed compared to the LDLR-KO significant increased lesion formation and
enlargement of the aorta when put on a high cholesterol diet.

Conclusion: The inactivation of the distal NPXYXXL motif resulted in
increased atherosclerosis. Whether this is due to the modulating effect of
LRP1 on PDGF signalling or on foam cell formation needs to be determined.
Funding: IWT; VIB; FWO

Th-P15:103 THE DI-LEUCINE MOTIF CONTRIBUTES TO
CLASS A SCAVENGER RECEPTOR-MEDIATED
UPTAKE OF ACETYLATED LIPOPROTEINS

Q. Chen, Y.Y. Chen, X.H. Wang, J.J. Beng. Atherosclerosis Research Centre,
Key Laboratory of Human Functional Genomics, Nanjing Medical
University, Nanjing, China

Objective: The di-leucine motif exists in the intracellular domains of certain
cell surface receptors, which contributes to the receptor-mediated endocytosis.
The aim of the present study was to determine the role of the di-leucine motif
in class A scavenger receptor (SR-A)-mediated ligand endocytosis.

Methods: cDNA coding for different SR-A mutants with deletion of the
di-leucine structure (N3132LM) were transfected into Chinese hamster ovary
(CHO) cells. The expression of the mutants was detected by observation under
fluorescence microscope as well as western blot analysis. The uptake and
binding of DiI-AcLDL by transfected CHO cells was quantitative analyzed by
flow cytometry. To explore the role of di-leucine motif in localization of SR-A
in clathrin-coated pit, the lysates of transfected cells were immunoprecipitated
by an antibody against clathrin.

Results: The cells expressing the SR-A mutant N3132LM showed de-
creased uptake of the SR-A ligand than wild type SR-A-expressing cells.
Western blot analysis on immunoprecipitates of cell lysates indicated the asso-
ciation of the ligand-SR-A mutant N3132LM with clathrin-coated pit. Further
truncation of the first 27 amino acids in the N-terminus of the di-leucine
motif-mutated SR-A led to further decline in the cellular uptake of acetyl low
density lipoprotein (AcLDL) when compared to those without the di-leucine
motif mutation.

Conclusions: In conjunction with other known motifs, the di-leucine motif
plays an important role in SR-A mediated internalization of AcLDL into cell.
Funding: The work was supported by the project of National Basic Re-
search ProgramNational Basic Research Program(973)(TG200056910)and
the National Natural Science Foundation of China (No.30370576) to Qi Chen.

Th-P15:104 TRIGLYCERIDE-RICH LIPOPROTEINS DERIVED
FROM POMACE OLIVE OIL HAVE DIFFERENTIAL
EFFECTS ON THE EXPRESSION OF MRNA FOR
MACROPHAGE RECEPTORS

R. Cabello-Moruno 1, J.S. Perona1, E. Montero2, M. Avella3, K.M. Botham3,
V. Ruiz-Gutierrez1 . 1Instituto de la Grasa (CSIC), Seville, Spain; 2HH, UU,
Virgen del Rocio, Seville, Spain; 3Royal Veterinary College, London, United
Kingdom

Objectives: Triglyceride rich lipoproteins (TRL) composition changes post-
prandially according to the type of ingested fat, affecting metabolism of the
particle. The aim of the present study was to evaluate the influence of the
unsaponifiable fraction present in postprandial TRL derived from pomace
olive oil (POO-TRL) on the expression of mRNA genes involved in human
macrophages foam cell formation, compared with TRL derived from refined
olive oil (ROO-TRL).
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Methods: 9 normolipidemic men received two different test meals enriched
with POO or ROO. Postprandial blood samples were collected at 2, 4 and
6 hours and TRL isolated by ultracentrifugation. THP-1 monocytes were
differentiated into macrophages and incubated for 24h with TRL. mRNA
levels for LDL-receptors (LDLr), LDLr-related protein (LRP), lectin-like
oxLDL receptor (LOX) and scavenger receptors SR-A2, SR-B1 and CD36
were determined by real time RT-PCR.

Results: All time points at which TRL were obtained and both experi-
mental oils influenced mRNA expression for the studied genes. LDLr gene
expression was decreased by all types of TRL, whereas that for LRP was
unaffected in all cases. mRNA levels for LOX were raised only by POO-TRL
obtained at 4 hours. The levels of mRNA for CD36 were increased by all
TRL types, whereas SR-A2 and SR-B1 mRNA levels increased or decreased
depending on the oil and the postpradial time point.

Conclusions: TRL from two MUFA-rich oils with different unsaponifiable
composition affected differentially the gene expression of receptors involved
in lipoprotein uptake and foam cell formation.
Funding: CICYT AGL2002-00195, AGL2005-00572, FISG03-140PRE
DIMED

Th-P15:105 HUMAN PDZK1 INCREASE HUMAN SRBI (CLA-1)
EXPRESSION IN THE MOUSE LIVER

H. Komori1, Y. Ueda2, T. Kita1. 1Departments of Cardiovascular Medicine,
Kyoto University Graduate School of Medicine, Kyoto, Japan; 2Horizontal
Medical Research Organization, Kyoto University Graduate School of
Medicine, Kyoto, Japan

Previously, we reported that sufficient CLA-1 protein is not expressed com-
pared with the RNA expression in the liver of human SRBI (CLA-1) BAC
transgenic mouse. Investigating the regulatory mechanism of CLA-1 expres-
sion, we focused on a molecule named PDZK1. PDZK1, a PDZ domain
containing protein was reported to interact with SRBI and serve an essential
role in post-transcriptional regulation of hepatic SRBI.

In this study we hypothesized that human PDZK1 is necessary for human
SRBI (CLA-1) expression. We generated human PDZK1 BAC transgenic
mouse injecting human BAC clone containing 34Kb upstream as well as the
full length of the gene. In the transgenic mouse human PDZK1 was expressed
in the liver, the kidney, the ovary, and the adrenal glands while endogenous
PDZK1 was expressed in the liver, the kidney, and the intestine. The human
PDZK1 BAC transgenic mouse shows no significant change in the expression
level of hepatic SRBI. The plasma lipid levels were not influenced either.
To evaluate the effects of human PDZK1 on CLA-1 protein expression, we
cross-bred human PDZK1 mouse with SRBI-/- CLA-1 mouse. Western blot
analysis showed CLA-1 expression increased in the liver with the human
PDZK1 transgene compared with that in the CLA-1 transgenic mouse.

In conclusion human PDZK1 is necessary for CLA-1 expression on mouse
liver.

Th-P15:106 ADVANCED GLYCATION END PRODUCTS (AGE), IN
CONTRAST TO OXLDL, DO NOT STIMULATE
MACROPHAGE GENE EXPRESSION VIA CD36

J. Martin1, S. Collot-Teixeira1 , C. McDermott-Roe1 , S. Clogenson1 ,
J.L. McGregor1,2,3 . 1Genomics and Atherothrombosis, Thrombosis Research
Institute, London, United Kingdom; 2Cardiovascular Division, Kcl,University
of London, London, United Kingdom; 3Inserm U689, Hôpital Lariboisiere,
Paris, France

Proteins indiabetics react with glucose to form Advanced glycation End prod-
ucts (AGE). Indeed, atherothrombotic lesions ans its clinical complications
are thought to be accelerated in diabetics by AGE. Monocytes/macrophages,
playing a critical role in atherothrombosis, are reported to bind AGE via
CD36. Investigate the binding of AGE to CD36 and assay the resulting
expression of genes implicated in inflammation, apoptosis and plaque rupture
on: a) PMA-treated human monocytic cell line (THP1), b) HEK293 express-
ing or not CD36 and c) in 7 days cultured monocyte derived macrophages
(MDM) isolated from blood of healthy donors. THP1, HEK293 or MDM
were treated with AGE (Sigma, UK) for 24 hours. Total RNA, extracted with
RNeasy Minikit (Qiagen, UK), was retro-transcribed. Gene expressions were
monitored using TaqMan quantitative PCR (Q-PCR). THP1 and transfected
HEK293 (5.105 cells/mL) were grown on coverslips. Binding was performed
by incubating cells for 90min at 4C with AGE (50μg/mL) labeled with rho-
damine (1h, RT). THP1 cells bound rhodamine-labeled AGE but no binding
was observed on HEK293 expressing CD36. In contrast, rhodamine-labeled

OxLDL (50μg/mL) and anti-CD36 antibody bound to all cells. Surprisingly,
AGE (100μg/mL, 24h) did not induce any changes in expression of 14
investigated genes in THP-1. AGE-treated MDM cells only showed 50%
increase of IL-8 expression. Under our experimental conditions, AGE does
not bind to CD36 nor affect the expression of most genes in macrophages
induced by OxLDL. Other receptors and different gene candidate’s pathways
may induced in macrophages by AGE.
Funding: G. Weston foundation

Th-P15:107 HIGH GLUCOSE ENHANCES THE EXPRESSION OF
CD36 AND THE LIPID ACCUMULATION IN THP-1
MACROPHAGES

Y.-L. Tan, G.-H. Yi, Y. Zeng, L. Sun, J.-T. Feng, D.-X. Zeng, X.-B. Yin,
J. Wang, J.-H. Xia, A.-P. Chen. Institute of Cardiovascular Disease, Nanhua
University, Hengyang, China

Objective: CD36 is one of the major scavenger receptors for oxLDL which
induces macrophage foam cell formation. This study was aimed to inves-
tigate the effect of high glucose on the expression of CD36 and the lipid
accumulation in THP-1 macrophages.

Methods: THP-1 cells were induced to differentiate into macrophages
by PMA(160nmol/L) co-incubation for 24h.THP-1 macrophages were treated
with 50mg/L oxLDL and 20 mM D-glucose for different times (6, 12, 24,
36, 48h). The mRNA and protein levels of CD36 were determined by reverse
transcription-polymerase chain reaction (RT-PCR) and Western blot, respec-
tively. The lipid accumulation was detected by oil red O stain. The cholesterol
and cholesteryl ester contents of cells were determined by high performance
liquid chromatography.

Results: The expression of CD36 was up-regulated after high glucose
treatment. The relative density increased 48.56% under the condition of 20
mM D-glucose treatment, P<0.05, n=3), and it was in a dose and time
dependence. The lipid accumulation was enhanced, and the cholesterol and
cholesteryl ester levels increased by 51.97% under the condition of 20 mM
D-glucose treatment, P<0.05, n=3 after high glucose stimulation. The en-
docytotic process was significantly suppressed by an anti-CD36 neutralizing
antibody.

Conclusions: High glucose up-regulates the express of CD36 and the lipid
accumulation in THP-1 macrophage. This may contribute to the acceleration
of atherosclerosis in patients with diabetes.
Funding: This work was supported by the National Natural Science Founda-
tion of China(NSFC) (NO.30570938).

Th-P15:108 REGULATION OF THE CD36 EXPRESSION AND
CHOLESTEROL INFLUX IN THP-1 MACROPHAGE
BY PPAR

G.H. Yi1, Z.C. Mo2, X. Chen1, Z. Wang1, Z. Ren1, C.K. Tang1, L.S. Liu1,
Y.Z. Yang1. 1Institute of Cardiovascular Research, Nanhua
University,Hengyang, Hunan, China; 2Department of Histology and
Embryology, Nanhua University,Hengyang, Hunan, China

Background: CD36 is thought to play a significant role in atherosclerotic
foam cell development because of their ability to bind and internalize oxLDL.
Peroxisome proliferator-activated receptor gamma (PPARγ has been impli-
cated that play a critical role in lipid metabolism. The interest has focused on
the role of PPARγ in modulating macrophage cholesterol and lipid homeosta-
sis. This study, we investigated the effect of PPARγ on CD36 expression and
cholesterol influx in THP-1 macrophage.

Methods: After exposure of the cultured THP-1 macrophage to ciglitazone
and antisense PPARγ oligonucleotide for 24 hours, [3H]-labeled cholesterol
influx was determined by FJ-2107P type liquid scintillator. CD36 mRNA
and protein level were determined by reverse transcription-polymerase chain
reaction (RT-PCR) and Western blotting respectively.

Results: Ciglitazone elevated CD36 in both protein and mRNA levels,
and increased cholesterol influx in THP-1 macrophage. The levels of choles-
terol influx were 20.3%,28.6%,37.2%,44.3%,48.7% respectively. Antisense
PPARγ oligonucleotide inhibited cholesterol influx in THP-1 macrophage and
decreased CD36 expression.

Conclusions: Our date demonstrate that PPARγ may play an important role
in cholesterol influx and modulating CD36 expression in THP-1 macrophage.
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Th-P15:109 CLA-1 AND ITS SPLICING VARIANT CLA-2
MEDIATE BACTERIAL ADHESION AND
CYTOSOLIC BACTERIAL INVASION IN
MAMMALIAN CELLS

T.G. Vishnyakova, A.P. Patterson. National Institute of Health, Bethesda,
Bethesda, USA

CLA-1, and its splicing variant, CLA-2, are human high density lipopro-
tein (HDL) receptors with an identical extracellular domain which binds a
spectrum of ligands including bacterial cell wall components. We analyzed
bacterial adhesion and cytosolic invasion through CLA-1 and CLA-2 receptor
mechanisms. CLA-1 and CLA-2 stably transfected HeLa and HEK293 cells
demo-nstrated a 20fold increase in the uptake of Alexa 488-labeled Escherichia
coli K12, when compared with control cells. The relative increase was con-
siderably less for the uptake of gram-positive bacteria. LPS, LTA, L-37pA
competed with E. coli K12 for CLA-1 and CLA-2. Both electron microscopy
(TEM) and the antibiotic protection assay demonstrated intracellular bacterial
accumulation of E. coli K12 in CLA-1- and CLA-2- HeLa cells. E. coli K12
was able to survive and replicate intracellulary in these cells. Both L37pA and
D-37pA prevented E. coli K12 invasion and significantly increased bacterial
sensitivity toward gentamicin in the antibiotic protection assay. TEM revealed
only cytosolic bacteria in CLA-1/CLA-2 HeLa cells. Peritoneal macrophages
(PM) isolated from SR-BI knock-out mice demonstrated a 30% decrease in
bacterial uptake when compared to PM from normal mice. In contrast to
normal PM, K0 PM were characterized by lack of bacterial cytosolic invasion
and ubiquitination while retaining bacterial lysosomal accumulation. A vari-
ety of gram-negative and gram-positive bacteria invaded CLA-1 and CLA-2
receptor-bearing cells. These indicate that CLA-1/2 may play an important
role in infection by facilitating bacterial adhesion and cytosolic invasion.

Th-P15:110 CD36 AND SRA FINGERPRINTING IN CAROTID
ENDARTERECTOMY LESIONS

S. Collot-Teixeira 1, F. Bultelle1 , G. Pasterkamp2, C. Barbatis3, A. Tedgui4,
J.L. McGregor1 - 4. 1Thrombosis Research Institute, London, United
Kingdom; 2Umc, Utrecht, Netherlands; 3Red Cross Hospital, Athens, Greece;
4Inserm U689, Paris, France

Objectives: Deficiency of CD36 and/or SRA in ApoE (-/-) mice leads to a
significant reduction of the size of atherosclerotic lesions. Moreover, human
monocytes presenting a deficiency in CD36 show a greatly reduced capacity
to scavenge OxLDL. Recent data using an ApoE deficient mice with CD36
(-/-) and SRA (-/-) suggest that other factors, other than these 2 scavengers,
may play a role in the initiation and perpetuation of atherosclerotic lesions.
The role of CD36 and SRA needs to be further investigated to understand their
role in clinical complications of human atherosclerosis lesions.

Methods: Total RNA for cDNA synthesis was extracted from OxLDL-
treated or untreated human THP-1 monocytic cell line and from endarterec-
tomy tissue lesions of 48 patients. Gene of interest expression was assayed
using quantitative PCR.

Results: A macrophage cell line (PMA-differentiated THP-1) incubated
with OxLDL was used to try to predict gene expression by Q-PCR implicated
in human plaque lesions. OxLDL treatment of THP-1 cells showed an up
regulation of CD36 and a decrease in SRA expression. In contrast, in human
carotid endarterectomy both CD36 and SRA are observed to be significantly
upregulated. Indeed, real-time quantitative PCR (Q-PCR) of endarterectomy
tissues allowed the classification of patients into 3 groups (low, intermediate
and very high) according to CD36 expression.

Conclusions: CD36 gene expression in patients carotid lesions may be an
indication of plaque stability and rupture.
Funding: This study was supported by a Grant from the Garfield Weston
Foundation to the Thrombosis Research Institute.

Th-P15:111 APOLIPOPROTEIN E (APOE) INTERRUPTS
INTERLEUKIN-1 BETA (IL-1) SIGNALING IN
VASCULAR SMOOTH MUSCLE CELLS (VSMC)

J.-R. Nofer1,2, A. Kawamura2, D. Baitsch2, G. Assmann1,2. 1Institute of
Clinical Chemistry and Laboratory Medicine, University of Münster, Münster,
Germany; 2Leibniz-Institute of Arteriosclerosis Research, Münster, Germany

ApoE is known to exert anti-atherogenic effects but the precise mechanism
is not fully understood. Increasing body of evidence suggests that apoE has
direct impact on atherosclerosis by mechanisms independent of modulating
plasma lipids. We here investigated the effect of apoE on signaling by IL-1 –

a pro-inflammatory cytokine present in atherosclerotic lesions. We found that
exposure of VSMC to apoE inhibited IL-1-induced production of nitrite/nitrate
and prostaglandin E2 (PGE2) and this was accompanied by decreased ex-
pression of nitric oxide synthase (iNOS) and cyclooxygenase-2 (COX-2).
Inhibitory effects of apoE on iNOS and COX-2 expression were linked to the
suppression of NF-kappaB transactivation and RelA/p65 promoter binding. In
addition, IL-1-induced IkappaB degradation and phosphorylation were inhib-
ited by apoE. In parallel to NF-kappaB, apoE inhibited the AP1 transactivation
and the c-jun promoter binding suggesting that it interrupts IL-1 signaling
upstream to transcription factors. Studies in VSMC overexpressing IL-1 sig-
naling intermediates revealed that NF-kappaB transactivation was inhibited
by apoE in MyD88- and IRAK1- but not in TRAF6-transfected cells. Further-
more, apoE prevented formation of IRAK1-TRAF6 but not MyD88-IRAK1
complexes as well as IRAK1 phosphorylation. Inhibitory effects of apoE on
IL-1 signaling were abolished by RAP or Ni2+ - compounds interfering with
apoE binding to LDL receptor-related protein (LRP). In addition, SQ22537 or
H89, inhibitors of adenylyl cyclase and protein kinase A (PKA), respectively,
restored IL-1 signaling in VSMC exposed to apoE. Additional experiments
showed that apoE increased intracellular cAMP levels and PKA activity and
these responses were abolished in the presence of RAP or Ni2+. We conclude
that apoE interrupts IL-1 signaling in VSMC. This anti-inflammatory effect
represents a novel anti-atherogenic activity of apoE.

Th-P15:112 A 14 KDA PROTEIN IS DOMINANTLY APPEARED
IN HDL SUB-FRACTION WITH DECREASING
APOA-I FROM SERUM OF A PATIENT WITH
HEMORRHAGIC FEVER WITH RENAL SYNDROME

S.H. Park1, J.E. Park2, Y.K. Kim3, K.J. Song4, S.S. Kim4, S.E. You2,
K.H. Cho1. 1School of Biotecnology, Yeungnam University, Gyeongsan,
South Korea; 2Samsung Medical Center, Seoul Hospital, Seoul, South Korea;
3Catholic University Medical School, Seoul, South Korea; 4Korea University,
Seoul, South Korea

It has been well reported that a viral infection can be associated with serum
lipoproteins to enter cell, called receptor mediated endocytosis, especially via
the low density lipoprotein. Hemorrhagic fever with renal syndrome (HFRS)
is cause by Hanta virus and serum HDL is frequently decresed to very low
level during the acute phase of the disease. Serum lipoprotein/apolipoproteins
profile of the HFRS patient was compared with those of normal and athletic
people. Very low density lipoprotein (VLDL), LDL, HDL2, and HDL3 were
isolated from the serum by sequential ultracentrifugation. LDL from the HFRS
patient showed more oxidized properties and HDL3 of HFRS patient appeared
smaller and more heterogeneous in size compared to those of normal and ath-
letic people in electrophoretic migration and a TBARS assay. SDS-PAGE and
Western blot revealed that 14 kDa peptide in HFRS serum was over-expressed
only in HDL not in VLDL or LDL. However, expression level of apoA-I in
HDL2 and HDL3 of the HFRS patient was lower than those of athletic people
by over 50%. In conclusion, over-expression of 14 kDa peptide and down
regulation of apoA-I in HDL occurred simultaneously during early oliguric
phase of hemorrhagic fever with renal syndrome.

Th-P15:113 COMBINED EFFECT OF SERUM
APOLIPOPROTEIN E CONCENTRATION AND
POLYMORPHISM ON SERUM LIPID PARAMETERS
IN HEMODIALYSIS PATIENTS

E. Liberopoulos1, G. Miltiadous1 , M. Cariolou2, K.C. Siamopoulos1,
M. Elisaf1. 1Department of Internal Medicine, University of Ioannina,
Ioannina, Greece; 2Molecular Genetics Department, Cyprus Institute of
Neurology, Nicosia, Cyprus

Objective: Apolipoprotein (Apo) E polymorphism has been shown to influ-
ence serum lipid parameters and ApoE levels in both healthy subjects and
hemodialysis patients. On the other hand, ApoE concentration significantly
affects serum lipid levels in the general population, independently of ApoE
polymorphism, by modulating lipoprotein production, lipolytic conversion
and receptor-mediated clearance. Therefore, studying the effect of ApoE
polymorphism on serum lipids without taking into account ApoE levels could
lead to confounding results. However, there has not been such a combined
study carried-out in hemodialysis patients so far.

Methods: 301 non-diabetic patients on chronic maintenance hemodialysis
and 200 matched healthy subjects were studied. Determination of fasting
serum ApoE levels and other lipid parameters, as well as common ApoE
genotypes was performed in all subjects.
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Results: Hemodialysis patients had a significantly lower prevalence of the
ApoE4 allele and higher levels of ApoE compared to the control population.
ApoE2 allele carriers had significantly lower levels of apoB and serum total-,
low density lipoprotein (LDL)- and non high density lipoprotein (HDL)-
cholesterol, as well as increased levels of ApoE. When ApoE levels were
included into the analysis, then ApoE levels themselves were proven to be im-
portant determinants of serum lipids, while the effect of ApoE polymorphism
became more pronounced. The combination of these two factors explained a
much higher percentage of the variation of the studied parameters than each
factor alone.

Conclusions: Our study provides for the first time data to support that
ApoE levels in combination with ApoE polymorphism significantly influence
serum lipid parameters in hemodialysis patients.
Funding: N/A

Th-P15:114 CHANGES OF LOW DENSITY LIPOPROTEIN IN
CHRONIC HAEMODIALYSIS PATIENTS

H. Lahrach1, H. Taki1, H. Lebrazi1, H. Souhaili1 , L. Er-Rachdi2,
A. Derouiche1 , B. Ramdani2, N. Ghalim3, R. Saile1. 1Laboratory of
Research On Lipoproteins and Atherosclerosis, Faculty of Science Ben M’Sik,
Casablanca, Morocco; 2Uhc Ibn Rochd, Casablanca, Morocco; 3Pasteur
Institute of Morocco, Casablanca, Morocco

Cardiovascular disease in end-stage renal disease is responsible for the ma-
jority of morbidity and mortality in patients on haemodialysis. A major
contributing factor in the accelerated atherogenesis in these patients may
be the frequently observed dyslipidemia, manifest in both quantitative and
qualitative alterations in lipid and lipoprotein levels. Especially elevated levels
of triglycerides, decreased levels of high-density lipoprotein (HDL) choles-
terol, sometimes increased levels of low-density lipoprotein (LDL) cholesterol
and presence of small dense LDL, more prone to oxidative modification,
are characteristic for end-stage renal disease. The role of oxidized LDL in
atherogenesis is crucial.

The aim of this work is to demonstrate in end stage renal disease Moroccan
patients (n=112) undergoing haemodialysis the changes of LDL concentration,
size and the susceptibility of LDL to in vitro oxidation who influence the
cardiovascular risk. Serum lipids were determined by commercially available
kits. SdLDL-C was measured by homogenous LDL-C assay. Susceptibility
of LDL to in vitro oxidation was determined by monitoring the formation of
conjugated dienes at 243 nm.

The relationship between age, sex, length of dialysis treatment, sdLDL-C
levels and susceptibility of LDL to oxidation was determined. We further show
the correlation between sdLDL-C, oxydizability of LDL and cardiovascular
diseases risk in this population.

Th-P15:115 CONNECTION BETWEEN SERUM PARAOXONASE
ACTIVITY, POLYMORPHISM AND CYSTATIN C,
HOMOCYSTEINE,LIPIDS CONCENTRATIONS IN
RENAL FAILURE

L. Locsey1, I. Seres2, A. Dan3, B. Borbas1, G. Paragh2. 1Eurocare
10.Akd.Kenezy Hosp.I.Dept.Med, Debrecen, Hungary; 2Univ.Debrecen,
Deoec I,Dept.Med., Debrecen, Hungary; 3Kenezy Hosp.Central Lab.,
Debrecen, Hungary

Objective: In kidney transplanted and uraemic patients have an increased risk
of atherosclerosis, increased lipoprotein oxidation. The serum paraoxonase
(PON) is a HDL associated hydrolase, which inhibits LDL oxidation.

Methods: Aims our study determined serum PON activity, phenotype and
dyslipidaemia with relationship cystatin C, homocysteine levels are renal trans-
planted, dialysed pts compare the values with healthy controls. 110 healthy
controls, 115 renal transplanted (43,5+6,9 years) and 112 haemodialysed pts
(61,3+8,1 years) were in study.

Results: The PON activity determined spectrophotometry (412nm). In
kidney transplanted pts the concentrations of PON activity were higher than
in dialysed pts (121,10 + 78,76 vs 87,35 + 54,72 U/L, p<0,01).In transplanted
pts have high total and LDL cholesterol and ApoB levels. The hyperhomocys-
teinaemia were the highest in dialysed pts (25,52 + 6,71 umol/l - p<0,01) and
the values of transplanted (15,46 + 5,02 umol/l). The paraoxonase activity,
homocysteine and cystatin C concentrations have negativ, invers correlation
in dialysed and transplanted pts (p<0,05). The phenotypic distribution of
paraoxonase in renal transplanted pts.: AA: 36%, AB: 52%, BB: 12%. The
homocysteine and cystatin C levels increased with renal failure progression
in chronic rejection. The paraoxonase activity decreased in uraemic pts and

connection is negativ correlation the cystatin C and homocysteine levels
(p<0,05).

Conclusion: After renal transplantation significantly increased paraox-
onase activity and decreased hyperhomocysteinaemia and cystatin C levels
(p<0,01).

Th-P15:116 HIGH-SENSITIVITY C- REACTIVE PROTEIN,
HOMOCYSTEIN AND CARDIOVASCULAR
DISEASES RISK IN CHRONIC HAEMODIALYSIS
PATIENTS

H. Lahrach1, N. Ghalim2, H. Taki1, H. Lebrazi1, R. Aarab3, H. Souhaili1 ,
A. Derouiche1 , B. Ramdani3, R. Saile1. 1Laboratory of Research On
Lipoproteins and Atherosclerosis, Faculty of Science Ben M’Sik, Casablanca,
Morocco; 2Pasteur Institute of Morocco, Casablanca, Morocco; 3Uhc Ibn
Rochd, Casablanca, Morocco

Cardiovascular disease remains the main cause of morbidity and mortality in
patients with end-stage renal disease (ESRD). Although traditional risk factors
are common in ESRD patients, they alone may not be sufficient to account
for the high prevalence of cardiovascular disease in this condition. Recent
evidence demonstrates that chronic inflammation, a non-traditional risk factor
which is commonly observed in ESRD patients, may cause malnutrition and
progressive atherosclerotic cardiovascular diseases by several pathogenetic
mechanisms.

We enrolled in this study 112 haemodialysis patients, 65 women and 47
men, age range from 20 to 70 years, who were on dialysis treatment for at
least six months; length of dialysis was from 6 months to 19 years. Serum
lipids, apolipoproteins AI, B, E, lipoprotein particles Lp(a), LpAI, hsCRP, and
homocystein were evaluated.

We demonstrate the impact of levels of hsCRP, homocystein, and LDL
cholesterol on various cardiovascular risk factors in chronic haemodialysis
patients. The results of this work suggest that haemodialysis patients exhibits
an activated acute phase response which is closely related to high levels of
atherogenic vascular risk factors and cardiovascular death.

Th-P15:117 HYPLIP2, A NEW LOCUS INVOLVED IN LIPID AND
GLUCOSE METABOLISM

C.J.A. Moen1, A.P. Tholens1, P.C.N. Rensen2,4 , P.J. Voshol2,4, X. Wang5,
P. Gargalovic5, L.M. Havekes2,3,4 , R.R. Frants1, A.J. Lusis5, M.H. Hofker6.
1Leiden University Medical Center, Dept. of Human Genetics, Leiden, The
Netherlands; 2Leiden University Medical Center, Dept. of Endocrinology And
Metabolism, Leiden, The Netherlands; 3Leiden University Medical Center,
Dept. of Cardiology, Leiden, The Netherlands; 4TNO-Quality of Life, Leiden,
The Netherlands; 5UCLA, Dept. of Medicine, Los Angeles, USA; 6University
of Maastricht, Dept. of Molecular Genetics, Maastricht, The Netherlands

Objective: The Hyplip2 mouse is a congenic strain, containing part of
chr.15 from MRL on a BALB/cJ background. They show elevated VLDL-
cholesterol, VLDL-triglycerides (TG) and glucose levels and are susceptible
to diet-induced atherosclerosis. We use different integrated approaches to
narrow the QTL and identify candidate genes: a) genetics, b) genomics, and
c) detailed metabolic studies.

Methods and Results: Using subcongenic strains, the Hyplip2 region has
been reduced to 5 Mbp (25 genes/ESTs). To investigate the cause of the
hypertriglyceridemia, we studied the metabolism of TG-rich lipoproteins. The
intestinal TG absorption, hepatic VLDL-TG production and VLDL particle
production were not affected. To study whether impaired lipolytic processing
of TG-rich lipoproteins plays a role, mice were injected i.v. with glycerol
tri[3H]oleate-labeled VLDL-like emulsion particles. In Hyplip2 mice, the
particles were cleared at a decreased rate concomitant with decreased uptake
of emulsion-TG derived 3H-labeled fatty acids by the liver and gonadal white
adipose tissue.

Hyplip2 mice showed a higher plasma glucose level, which was explained
by an increased hepatic glucose production. Using a hyperinsulinemic clamp
we showed an increased insulin-mediated glucose uptake in Hyplip2 mice and
an increased endogenous glucose output.

Conclusion: The hypertriglyceridemia in Hyplip2 mice is due to decreased
clearance of TG, which may result from reduced LPL-mediated VLDL-TG hy-
drolysis. The hyperglycemia is explained by a higher basal glucose production
combined with liver-specific insulin resistance.
Funding: HL28481; NHF1999.150; NGC.
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Th-P15:118 USE OF INTRALIPID FOR KINETIC ANALYSIS OF
HDL APOC3: EVIDENCE FOR A HOMOGENEOUS
KINETIC POOL OF APOC3 IN PLASMA

M.N. Nguyen, D.C. Chan, G.F. Watts, P.H.R. Barrett. University of Western
Australia, Perth, Australia

Objective: Apolipoprotein C3 is an important regulator of lipoprotein metab-
olism. Radioisotope and stable isotope kinetic studies show differing results
in relation to the kinetics of apoC3 in HDL. Kinetic analysis of HDLapoC3
may be difficult due to its low concentration in HDL and presence of other
HDL apoproteins at higher concentration. We used Intralipid (IL), known to
specifically extract apoCs from plasma, to isolate apoC3 from HDL free of
contamination by other proteins.

Method: We compared apoC3 kinetics in 14 men using a bolus infu-
sion of d3- leucine. ApoC-III isotopic enrichment was measured by gas
chromatography-mass spectrometry and kinetic parameters for apoC3 were
derived by compartmental modelling. Protein purity was assessed by an
isoleucine to leucine ratio (Ile/Leu), as apoC3 contains no isoleucine.

Results: The Ile/Leu for apoC3 isolated from IL-extracted HDL (HDL-
IL)(3.0±0.7%) was not different to that of VLDL (2.6±0.6%), but was
significantly lower than untreated HDL (9.0±2.9%)(p<0.001). The isotopic
enrichment curve and fractional catabolic rate (FCR) for HDL-ILapoC3
were not different to those of VLDLapoC-III. In contrast, the HDLapoC3
had significantly lower isotopic enrichment and FCR than HDL-ILapoC3
(p<0.001).

Conclusion: In conclusion, this simple IL method can be used to isolate
apoC3 from HDL with minimal interference from other HDL apoproteins, and
have demonstrated that the kinetics of apoC3 in VLDL and HDL are similar,
supporting the concept of a single kinetically homogeneous pool of apoC3 in
plasma.
Funding: NHMRC and NHF, Australia.

Th-P15:119 THE INCORPORATION OF LYCOPENE IN THE
CHYLOMICRON REMNANTS DECREASES THEIR
UPTAKE BY THE LIVER

F. Bejta1, M. Napolitano2 , C. Pranteda2, E. Bravo2, K. Botham1. 1The Royal
Veterinary College, London, United Kingdom; 2Instituto Superiore di Sanita,
Rome, Italy

Objectives: Natural antioxidants, such as plant carotenoids, are believed
have a beneficial effect in preventing atherosclerosis. Chylomicron remnants
(CMRs), which carry dietary lipids in the blood, are known to be atherogenic,
and to induce foam cell formation in macrophages. Foam cell formation in
response to CMRs, however, is enhanced by antioxidants such as lycopene.
More rapid uptake of CMRs carrying antioxidants by the liver may be bene-
ficial, as it would decrease the exposure of arteries to the damaging effects of
CMRs. The aim of this project, therefore, was to test this hypothesis.

Methods: HepG2 cells were incubated with CMR-like particles (CRLPs)
or CRLPs containing lycopene (lycCRLPs) labelled with 3H triacylglycerol,
and the uptake of the label by the cells was followed. The mechanisms of
the observed effects were investigated using inhibitors of the routes of hepatic
uptake of CMRs.

Results: The results show that lycCRLPs were taken up at a slower rate
than CRLPs by HepG2 cells. Excess LDL reduced uptake of both types of
particle to a similar low level, while suramin, an inhibitor of the LRP, had
little effect. Trypsin or heparinase increased the uptake of both CRLPs and
lycCRLPs so that their rates of internalisation became similar.

Conclusions: This study demonstrates that, contrary to expectations, that
incorporation of lycopene into CMRs reduces the rate of uptake of the
particles by liver cells, and suggests that this difference is at least partly due to
decreased internalisation via the LDL receptor, and that interaction with cell
surface heparan sulphate proteoglycans also plays a role.

Th-P15:120 HIGH PLASMA LEVEL OF REMNANT-LIKE
PARTICLE CHOLESTEROL IN THE METABOLIC
SYNDROME

A. Satoh, H. Adachi, Y. Hirai, A. Hiratsuka, M. Enomoto, K. Furuki,
A. Hino, T. Takeuchi, T. Imaizumi. The Third Department of Internal
Medicine Kurume University, Kurume, Japan

Objective: The metabolic syndrome is associated with a high incidence
of cardiovascular disease even when the abnormalities present in the syn-
drome are mild. The underlying mechanism of the metabolic syndrome has

not been elucidated. We investigated whether a strong atherogenic lipopro-
tein, remnant-like particle lipoprotein cholesterol (RLP-c), is elevated in the
metabolic syndrome.

Research Design and Methods: We performed a health examination
among the residents of a rural community in Japan. Complete data sets,
including fasting RLP-c levels, were obtained in 1,261 subjects (509 men
and 752 women) without diabetes and who were not taking lipid lowering
drugs. The subjects’ medical history, use of alcohol, and smoking habits were
ascertained by a questionnaire.

Results: All of the components of the metabolic syndrome were signifi-
cantly related to RLP-c by univariate analysis. Total cholesterol and smoking
habits were also positively associated with RLP-c. The subjects with the
metabolic syndrome showed only mild abnormalities of each component.
When RLP-c levels were stratified by the number of the components of the
metabolic syndrome, there was a strong association between RLP-c levels and
the number of components (p<0.001 and F-value=72.7).

Conclusions: RLP-c levels are elevated in the metabolic syndrome, and
this may underlie the high incidence of cardiovascular disease in the metabolic
syndrome.

Th-P15:121 DEVELOPMENT AND APPLICATION OF A NEW
ASSAY SYSTEM FOR APOLIPOPROTEIN B-48 (APO
B-48): APO B-48 LEVEL MAY BE A USEFUL
MARKER OF CORONARY HEART DISEASE

Y. Sakai1, K. Moriyama1, T. Okuno1, H. Miyakoshi1 , S. Kitajima1 ,
K. Yamamoto1, N. Sakai2, S. Yamashita3. 1Research and Development
Division, Fujirebio Inc., Chuo-Ku, Tokyo, Japan; 2Department of Cardiology
and Internal Medicine, Itami City Hospital, Itami City, Hyogo, Japan;
3Department of Cardiovascular Medicine, Osaka University, Suita City,
Osaka, Japan

Objectives: Several reports indicated that a high concentration of Apo B-48
may be a risk factor for Coronary heart disease (CHD). In the current study,
we developed a novel Apo B-48 assay using an automated Chemiluminescent
Enzyme Immunoassay (CL-EIA)system with ferrite particles as a solid phase
and AMPPD as substrate. We measured serum Apo B48 levels by this CL-EIA
to evaluate whether Apo B-48 is a useful marker of CHD and demonstrated
that the serum level of Apo B-48 is a useful marker of chylomicron remnant
metabolism.

Methods: The assay system for fully automated Lumipulse f CL-EIA
analyzer (Fujirebio Inc., Japan) is a two-step sandwich CL-EIA method
using ferrite microparticles coated with a specific antibody against Apo B-48
as solid-phase and a monoclonal anti-total Apo B (Apo B-48 and B-100)
conjugated with alkaline phosphatase as 2nd antibody. Apo B48 levels were
measured in serum samples obtained from subjects who underwent diagnostic
coronary angiography.

Results: The assay range of Apo B-48 was from 0.2 to 40 ug/ml. The
intra-assay CVs were from 4.6 to 6.4% and the inter-assay CVs were from 2.2
to 2.5%. In the clinical study, fasting serum apo B48 levels in CHD patients
were significantly higher than that in non-CHD patients (5.8±3.3 vs 4.1±2.5
ug/ml, p<0.01) and Apo B-48 concentration was associated with TG and
HbA1c with positive relation and HDL-cholesterol concentrations as negative
relation in CHD patients.

Conclusion: The Apo B-48 CL-EIA is a fully automated, reliable and
sensitive system with a throughput of 120 test/hr. Fasting serum Apo B-48
levels may be a convenient and useful marker of CHD.

Th-P15:122 THE RELATION OF CHILDREN AND ADOLESCENT
OBESITY AND REMNANT LIPOPROTEIN

S.H. Choi1, D.J. Kim2, H.J. Kim2, Y.-S. Chung2, K.W. Lee2. 1Seoul
National University Bundang Hospital, Seongnam, South Korea; 2Ajou
University School of Medicine, Suwon, South Korea

Objectives: Remnant lipoproteins are products of lipolytic degradation of
triglyceride-rich lipoproteins produced by liver (VLDL), and intestine (Chy-
lomicrons). The aim of our study is to assess the relationship between child
and adolescent obesity and remnant lipoprotein and to evaluate the relating
factors to remnant lipoprotein in children and adolescents.

Methods: We measured body mass index(BMI), waist, BP, body fat mass,
total abdominal fat, visceral fat, subcutaneous fat, TC, TG, LDL-C, HDL-
C, remnant lipoprotein cholesterol(RLP-C) in 135 children and adolescent
(68 girls, 67 boys). Plasma RLP fractions were isolated with the use of
an immunoaffinity gel, containing specific anti-apoB-100 and anti-apoA-I
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antibodies. The subjects were divided into 3 groups, low BMI group(≤50 per-
centile), mid BMI group(50-85 percentile), high BMI group(≥85 percentile).

Results: There were significant differences in waist, BP, body fat mass,
total abdominal fat, visceral fat, subcutaneous fat, fasting insulin, HOMA-IR,
TG, RLP-C by BMI group. RLP-C was significantly correlated with age, sex,
BMI, waist, BP, VAF, SAF, VSR, TC, TG, HDL-C, apo B, and HOMA-IR.
Using multivariate regression analysis, TG(B=0.921, p<0.001) and VSR(B=-
0.076, p=0.022) were independently correlated with RLP-C. Multivariate
regression analysis after lipid profiles were excluded as independent variables
revealed that HOMA-IR(B=0.232, p=0.008) was independently associated
with RLP-C.

Conclusion: RLP-C was significantly higher in obese children and adoles-
cents. TG, abdominal obesity, and insulin resistance were related to remnant
lipoprotein.

Th-P15:123 DYSLIPIDEMIA IN DIABETIC
NEPHROPATHY:LIPIDIC PROFILE IN RENAL
CHRONIC DISEASE PATIENTS

J.R. Generoso Jr1, A.R. Gomes2, W.L. Medina3, I.M. Miura1, L.M. Harada1.
1University of Mogi Das Cruzes Medical School, Mogi Das Cruzes, Brazil;
2Mogi Das Cruzes Institute of Nephrology, Mogi Das Cruzes, Brazil; 3Unesp
Medical School, Botucatu, Brazil

Objective: Dyslipidemia is a major CAD risk factor, not only in the first stages
of diabetic nephropathy (DN) but also in end-stage renal disease (ESRD). Sev-
eral studies demonstrated that diabetic patients on dialysis treatment present
an increased cardiovascular mortality risk as compared with non-diabetic. The
aim of this study was to evaluate the lipidic profiles and the prevalence of
dyslipidemia in DN patients with ESRD.

Methods: We studied 99 DN patients (58 men and 41women, age 58 ±11
years) on dialysis treatment. Diabetes duration was 14.8±7 years and they
were on dialysis program for 2.4±2 years(89 patients on hemodialysis- HD
and 10 patients on continuous ambulatory peritoneal dialysis- CAPD)

Results: Total Cholesterol (TC)= 164± 46 mg/dL; Triglycerides (TG)=
172±91 mg/dL; HDL-c = 38±14 mg/dL;LDL-c=91±39 mg/dL. The serum
TC was higher in women than in men (183±49 vs 149±39 mg/dL; p<0,001),
as well as LDL-c (106±39 vs 79±35; p<0,001).Dyslipidemia was present
in 89% of the patients (17% presented TC>200 mg/dL; 50% TG >150
mg/dL;66% HDL-c <40 mg/dL, 36% LDL-c >100 mg/dL) and 12% were
using lipid lowering drugs.The TG and VLDL-c levels were higher in patients
on CAPD than on HD (227±94 vs 166±89 mg/dL and 45±19 vs 33±18
mg/dL; p < 0.05 for both), while HDL-c level were lower (29±12 vs 39±14
mg/dL, p<0.05). The prevalence of coronary artery disease was 39%.

Conclusion: Patients on dialysis had elevated TG and lower HDL-c. CAPD
presented a more atherogenic lipid profile than HD. Dyslipidemia contributes
to the deterioration of renal function, thus, early detection may contribute to
reduce their high mortality rates.

Th-P15:124 THE RESEARCH OF PROGRESS FACTORS ON
CHRONIC KIDNEY DISEASE (CKD) – ASSOCIATED
WITH ATHEROSCLEROSIS

H. Fukae, T. Ishihara, E. Hayashi, Y. Imadu, T. Hiratuka, Y. Fujiura,
I. Ikushima, J. Ishizaki, M. Ageta. Miyazaki Prefectural Nichinan Hosipital,
Nichinan City, Japan

Chronic kidney disease is independent factor of atherosclerosis. On the other
hand atherosclerosis itself might aggravate renal function. We chose the
CKD patients which levels of creatinin is more than 1.5mg/dl, and we have
followed them for 3 years. We classified three groups: the patients with normal
renal function, CKD patients without hemodialysis therapy (NHD) and the
patients who are introduced hemodialysis therapy (HD). After 3 years, 48%
CKD patients underwent dialysis therapy. There was an obvious difference of
HDL-C:apoprotein A-I ratio between normal renal function group and both of
NHD and HD group. The level of Lp(a) is high on the patients complicated
with cerebral infarction or cardiac event [Conclusion] HDL-C:apoprotein A-I
ratio might be the important parameter on the prognosis of CKD patients.

Th-P15:125 DIET INDUCED OBESITY IN C57BL/6 MICE IS
ASSOCIATED WITH SUBSTANTIAL ALTERATIONS
IN FATTY ACID COMPOSITION IN DIFFERENT
ORGANS AND PLASMA LIPOPROTEINS

J. Heeren1, K. Tödter1, K. Seedorf2, G. Niederfellner2 , L. Scheja2,
U. Beisiegel1 . 1IBM II: Molecular Cell Biology, University Medical Center,
Hamburg, Germany; 2Lilly Research Laboratories, Hamburg, Germany

Objectives: The aim of this project is to investigate the molecular mechanism
leading to lipid induced insulin resistance in the diet-induced obesity (DIO)
mice model.

Methods: C57BL/6 mice are sourced from Taconic and were placed for
8 weeks on chow (control) or high fat diet at 6 weeks of age. Fasted mice
were sacrificed; basal glucose and insulin values, lipid concentrations and
lipoprotein profiles in plasma as well as fatty acid composition in plasma, liver,
epididymal and subcutaneous adipose tissue and muscle were determined by
standard colorimetric assays, ELISA, FPLC analysis and gas chromatography,
respectively.

Results: Compared to the control group, DIO mice are characterized by in-
creased plasma glucose and insulin levels. This insulin resistant state was found
associated with a significant increase in both cholesterol and triglyceride con-
centrations in plasma. These differences can be explained by an accumulation
of LDL and remnant lipoproteins which is suggestive for an increase in VLDL
synthesis or an impaired catabolism. Significant alterations in fatty compo-
sition in plasma and in different organs were observed. Most interestingly, the
relative increase of arachidonic acid in plasma of DIO mice was associated
with a significant reduction in hepatic arachidonic acid concentration.

Conclusions: The abnormalities in lipid patterns and fatty acid composi-
tion after high-fat feeding might help us to identify the metabolic pathways
and inflammantory processes which in different organs are involved in the
development of insulin resistance.
Funding: Hamburg Government.

Th-P15:126 ALDOSE REDUCTASE REGULATES THE
PRO-ATHEROGENIC EFFECTS OF OXIDIZED
PHOSPHOLIPIDS

A. Bhatnagar, M. Spite, Y. Ahmed, S. Srivastava. Institute of Molecular
Cardiology, University of Louisville, Louisville, USA

Phospholipid aldehydes generated from the oxidation of unsaturated fatty
acids at the sn-2 position auguement the expression of adhesion molecules on
endothelial cells, enhance monocyte adhesion to the endothelium, stimulate
smooth muscle cell proliferation and elicit immune responses. However little is
known about how these oxidized phospholipids are metabolized. We examined
the role of various aldo-keto reductases (AKR’s) in the reduction of phospho-
lipid aldehydes. Our data show that aldose reductase (AR) and its murine ana-
log, fibroblast growth factor regulated protein-1 (FR-1), catalyze the reduction
of the phospholipid aldehydes-1-palmitoyl-2-(5-oxovaleroyl)-sn-glycero-3-
phosphatidyl-choline (POVPC), and its C-7 and C9 homologs with a Km of
10-20 μM and kcat of 18-36 min-1. Moreover, both AR and FR-1 efficiently
catalyzed the reduction of complex mixtures of aldehydes generated from
the air oxidation of 1-palmitoyl-2-arachidonyl-sn-glycero-3-phosphocholine
(PAPC) and its 1-alkyl and 1-alkenyl analogs as well as the aldehydes gener-
ated from the oxidation of 1-palmitoyl-2-arachidonyl containing phosphatidic
acid and phosphoglycerol. Incubation of monocytes (THP-1 cells) with 10 μM
POVPC resulted in the rapid accumulation and reduction of the parent alde-
hyde. AR inhibitors sorbinil and tolrestat prevented the reduction of POVPC
in THP-1 cells by 35-50%. Feeding of aldose reductase inhibitors sorbinil or
tolrestat to apo E-null mice increased the atherosclerotic lesion formation by
1.5-2.0 fold in the aortic sinus and the distal aorta. These observations suggest
that AR catalyzed reduction of phospholipid aldehydes plays a critical role
in regulating the pro-atherogenic effects of oxidized phospholipids.

Th-P15:127 ROLE OF MALONDIALDEHYDE-MODIFIED
LOW-DENSITY LIPOPROTEIN IN RESTENOSIS
AFTER PERCUTANEOUS CORONARY
INTERVENTION

J. Tashiro1, K. Kotani2, K. Yamazaki1, Y. Nakamura1, A. Miyazaki1 ,
H. Bujo3, Y. Saito3. 1Chiba Cardiovascular Center, Ichihara, Japan;
2Daiichi Pure Chemicals Company, Tokyo, Japan; 3Chiba University, Chiba,
Japan

Objective: Serum malondialdehyde-modified low-density lipoprotein (MDA-
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LDL) concentrations are reported to be increased in patients with coronary
artery disease (CAD). We investigated whether the serum MDA-LDL concen-
trations contribute to the restenosis after percutaneous coronary intervention
(PCI) in patients with CAD.

Methods: 39 CAD patients who underwent PCI were enrolled in this study.
Follow-up coronary angiography was performed at 2 to 7 months after PCI,
and all the patients were divided into two groups, with restenosis (n=12) and
without restenosis (n=27). Then, we compared the MDA-LDL levels at the
point of PCI between the two groups. The serum MDA-LDL concentrations
were measured by ELISA.

Results: The MDA-LDL levels in patients with CAD were 117.3±40.1
IU/L, indicating a significant increase compared with those in control subjects
without CAD (85.2±22.5 IU/L, n=45, p<0.0005). The MDA-LDL levels
in patients with restenosis after PCI were 136.4±57.6 IU/L, which were
significantly higher than those in patients without restenosis (103.3±37.1
IU/L, p<0.05). Other lipid indicators, LDL-cholesterol, HDL-cholesterol or
triglyceride, showed no differences between the patients with and without
restenosis. The MDA-LDL levels in the diabetic subjects with restenosis after
PCI were 150.8±61.3 IU/L (n=7), indicating a significant increase compared
with the diabetic patients without restenosis (90.2±25.8 IU/L, n=11, p<0.05).

Conclusions: These results suggest that serum MDA-LDL concentrations
may contribute to restenosis after PCI in CAD.

Th-P15:128 IMMUNE RESPONSES AGAINST
ALDEHYDE-MODIFIED FIBRONECTIN AND
ATHEROSCLEROSIS

P. Dunér, E. Bengtsson, F. To, R. Alm, G. Berglund, J. Nilsson. Department
of Clinical Sciences, University of Lund, Malmö, Sweden

Objective: The aim of the present study was to analyze if oxidation of LDL
is associated with a malondialdehyde (MDA)-modification of surrounding
matrix proteins, such as fibronectin (fn), and if immune responses against
modified matrix proteins have a role in atherosclerosis.

Methods: A polyclonal antibody against MDA-fn was produced in rabbits
and used for immunohistochemistry. MDA-modification of fn exposed to
LDL and copper was analyzed by ELISA and Western blotting. The effect
of MDA-fn on macrophage cytokine expression was assessed by ELISA. A
custom-made ELISA was developed and used to detect antibodies against
MDA-fn in human plasma and the association between antibodies against
MDA-fn and cardiovascular risk was studied prospectively in 75 cases and
148 matched controls.

Results: The incubation of fn with LDL and copper resulted in MDA-
modification of fn. Presence of MDA-fn in human plaques was detected
by immunohistochemistry and both IgG and IgM specific for MDA-fn were
identified in human plasma. Incubation of cultured macrophages with MDA-fn
resulted in an almost complete inhibition of cytokine secretion. Baseline levels
of IgG and IgM against MDA-fn were found to be significantly lower in
subjects that later developed an acute MI than in matched controls.

Conclusions: These results indicate that oxidation of LDL may induce
aldehyde-modifications of surrounding matrix components and that immune
responses against MDA-fn may have a protective role in atherosclerotic
disease.
Funding: No commercial funding.

Th-P15:129 TO STUDY THE MECHANISMS AND THE EFFECTS
OF LYCOPENE ON LIPID PEROXIDATION INJURE
IN HYPERLIPEMIA RABBITS

X.Y. Tang, X.D. Yang, L. Wang, W.Q. Sun, F. Guo, H. He, L. Ding, S.L. Qu,
C. Xiao. Institute of Cardiovascular Disease, Nanhua University, Hengyang,
China

Objective: To continuously observe the protective effects of lycopene on
lipid peroxidation injure in hyperlipemia rabbits and to study the possible
mechanisms.

Methods: 30 New Zealand rabbits were randomly divided into three
groups. They were individually housed in metal cages. Throughout the ex-
perimental period, they were given restricted amounts of food (80-100g/head
perday). Control group was fed with normal diet; Model group was fed with
1% cholesterol, 10% lard and 89%normal diet; Lycopene group was fed with
1% cholesterol, 10% lard and normal diet plus 6% lycopene (60mg/kg ·day);
At the time of the first day, the second, 4th, 6th and 8th week, Blood samples
were drawn from ear edge vein of rabbits. Total cholesterol (TC), Triglyceride
(TG) and High density lipoprotein cholesterol (HDL-C), Superoxide dismu-

tase (SOD) activity and Maleic dialdehyde(MDA) content of serum were
detected. The level of serum nitric oxide synthases (NOS) activity and Nitric
oxide(NO) were determined. At the end of the study, the aortic plaque areas
were measured by computer image analyzing system.

Results: Compared with Model group, lycopene could reduce the levels
of serum TG and MDA, increase serum SOD activity, increase serum NO,
diminish aortic plaque areas significantly.

Conclusions: The experimental results suggested that lycopene had an-
tiatherogenic effects. The possible mechanisms might be that lycopene could
reduce TG, decrease lipid peroxidation injure and protect vascular endothelium
in hyperlipemia rabbits.
Funding: Supported by grants from The National Foundation for Natural
Sciences of China (30200103)

Th-P15:130 AQUEOUS EXTRACT FROM MARRUBIUM
VULGARE, INHIBITS LOW-DENSITY
LIPOPROTEIN OXIDATION AND PROMOTES
CHOLESTEROL EFFLUX

H. Berrougui, I. Maxim, M. Cherki, A. Khalil. Research Centre on Ageing,
Sherbrooke, Canada

Objectives: There is increasing evidence that oxidised low-density lipopro-
tein might be involved in the pathogenesis of atherosclerosis and it has
been reported that polyphenols inhibit LDL peroxidation and atherosclerosis.
The present study investigate the beneficial properties of aqueous extract of
Marrubium vulgare (AEM) against atherosclerosis by: (A): protecting human
(LDL) against lipid peroxidation and (B) promoting high-density lipoprotein
HDL-mediated cholesterol efflux. Methods and results: Human LDL were
oxidized by CuSO4 in the presence or not of different concentration of
AEM (0 - 100 μg/ml). LDL lipid peroxidation was evaluated by conjugated
dienne (CD) and vitamin E disappearance. Incubation of LDL with AEM
significantly prolonged the lag-phase (P=0.014) and reduce the disappearance
rate of vitamin E (P=0.004) in a dose dependent manner. AEM act as a copper
chelator and free radical scavenger in a dose dependent manner when using
a DPPH system. AEM significantly increased the HDL-mediated cholesterol
efflux from macrophages (P<0.01).

Conclusion: These results suggest that aqueous extract of Marrubium
provide a source of dietary phenolic antioxidant, which prevent cardiovascu-
lar diseases by inhibiting LDL-oxidation and enhancing reverse cholesterol
transport.
Funding: This work was supported by a grant from the CIHR (IAO-63150).
H. Berrougui is a recipient of a studentship from the FORMSAV. A. Khalil is
Junior 2 fellow of the FRSQ.

Th-P15:131 THE ROLE OF OXIDIZED LOW DENSITY
LIPOPROTEIN (OXLDL) DERIVED ANTIGENS AND
IGG AUTOANTIBODIES IN CORONARY ARTERY
DISEASE (CAD)

D.F.J. Ketelhuth 1,2, G.C. Tonini2, M.D.T. Carvalho2 , P. Boschcov3,
R.F. Ramos4, M. Gidlund2. 1Center for Molecular Medicine, Department of
Medicine, Karolinska University Hospital, Stockholm, Sweden; 2Institute of
Biomedical Sciences, University of São Paulo, São Paulo, Brazil; 3Unifesp,
São Paulo, Brazil; 4Institute of Cardiology Dante Pazzanese, São Paulo,
Brazil

Objective and Methods: Autoantibodies to oxLDL have been correlated
to atherosclerosis however contradictory results have been shown. To bet-
ter understand the role oxLDL antigens and autoantibodies to oxLDL the
atherogenesis we investigated the products generated during LDL oxidation
using size-exclusion chromatography and analyze in antigenicity towards IgG
autoantibodies from normal healthy or CAD subjects.

Results: Five major peaks were detected after chromatographic separation
and 10 fractions were collected. Two high molecular mass fractions exhibited
high reactivity to autoantibodies from normal individuals. Low molecular
mass fractions were recognized with high intensity by IgG autoantibodies
from CAD group.

Conclusions: Our data suggests that the humoral response, represented
here by increased levels of autoantibodies against intermediate and low molec-
ular mass fractions reflects increased degradation of oxLDL particles in CAD.
Further studies are needed, although analyzes of antibody profiles may be an
useful tool for diagnosis and monitoring process.
Funding: FAPESP, CAPES.
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Th-P15:132 THE STIMULATORY EFFECTS OF LOW DENSITY
LIPOPROTEIN ON STEROIDOGENESIS IN
ADRENOCORTICAL CELLS DECLINE WITH IN
VITRO OXIDATION AND IN VIVO MODIFICATION

S. Kopprasch1, I. Ansurudeen1, A.W. Krug1, J. Pietzsch2, J. Graessler1,
S.R. Bornstein1 . 1C.G.Carus Med. School, University of Technology Dresden,
Dept. Int. Med. 3, Dresden, Germany; 2Institue of Bioinorganic and
Radiopharmaceutical Chemistry, Research Center Rossendorf, Dresden,
Germany

Objectives: Oxidative stress has been implicated in the pathogenesis of
diabetes mellitus and its complications. Oxidation of low density lipoprotein
(LDL) stimulates atherogenesis. Since LDL serves as a major cholesterol
source for steroidogenesis, oxidized LDL can affect the hormone synthesis in
adrenocortical tissue.

Methods: LDL obtained from healthy volunteers was oxidized in vitro
by sodium hypochlorite. Additionally, LDL was isolated from subjects with
normal glucose tolerance (NGT, n=30), subjects with impaired glucose toler-
ance (IGT, n=30) and patients with diabetes mellitus Type 2 (DM, n=26) by
very fast ultracentrifugation. Aldosterone and cortisol levels were measured
by RIA.

Results: Incubation of human adrenocortical cells (NCI-H295R) with 10
to 100 μg/mL native LDL (natLDL) or oxidized LDL (oxLDL) for 24 h
stimulated aldosterone release dose-dependently up to 3-fold. Subsequent
stimulation of NCI-H295R cells with angiotensin II (AngII) induced an
additional aldosterone secretion up to 2.9-fold in LDL-pre-treated samples.
Similar effects were observed for cortisol release. Compared to natLDL,
oxLDL induced a smaller stimulation of aldosterone secretion. The ability of
oxLDL to induce aldosterone release decreased with increasing degree of LDL
oxidation. Pre-treatment of NCI-H295R cells with LDL from DM patients re-
sulted in a significantly lower AngII-induced aldosterone release as compared
to LDL from IGT (p<0.01) and NGT (p<0.001) subjects, respectively.

Conclusion: In vitro oxidation of natLDL mimics the actions of LDL from
IGT and DM subjects in attenuating the adrenocortical hormone release.

Th-P15:133 ALDEHYDES DERIVED FROM LIPOPROTEIN
OXIDATION INDUCE AP2/FABP4 EXPRESSION IN
HUMAN MACROPHAGES

I. Lazaro, A. Cabre, J. Girona, L. Masana. Unitat de Recerca de Lípids I
Arteriosclerosi, Ircis, Hospital Universitari Sant Joan, Universitat Rovira I
Virgili, Reus, Spain

Objective: Oxidized LDL induces the expression of aP2/FABP4 in human
macrophages contributing to foam cell formation. As oxLDL is a source of
aldehydic compounds, in this work we studied the effect of aldehydes (2,4-
decadienal and hexanal) on aP2/FABP4 expression in THP-1 macrophages.

Methods: THP-1 cells were differentiated to macrophages with PMA and
incubated with 2,4-decadienal (5-10uM), hexanal (10-25uM) for (0-16h for
RNA; 0-24h for protein). mRNA expression of aP2/FABP4 was analyzed
by real-time RT-PCR using TaqMan methodology and protein expression by
Western-blot.

Results: Western-blot assays revealed that 2,4-DDE and hexanal induce
the protein expression of aP2/FABP4 in macrophages after 24h of incubation.
The main effect was observed with 5uM of DDE and 10uM of hexanal
and correspond to 2.1- and 2.6-fold induction of protein levels, respectively.
Subsequent experiments were set to determine the potential effect of these
aldehydes at aP2/FABP4 mRNA levels. We found a dose-response increase
on mRNA after 16h of incubation in both aldehydes. 2,4-DDE increased 2.1-
and 3.4-fold at 5uM and 10uM, respectively. Hexanal also increased 2.0- and
2.5-fold at 10uM and 25uM, respectively. Incubation of macrophages with
daily dosis of 2,4-DDE (5uM) for 6 days resulted in an increase of 4.8-fold
of aP2/FABP4 mRNA levels, suggesting a possible implication on foam cell
formation.

Conclusion: The results of this study suggest that the increase of
aP2/FABP4 expression in macrophages by oxLDL could be due, at least
in part to apolar aldehydes. This could be a new proatherogenic effect of
aldehydes regarding foam cell formation.

Th-P15:134 OXIDIZED LDL AS A BIOCHEMICAL MARKER OF
POLYCYSTIC OVARY SYNDROME

D. Macut1, S. Damjanovic1, D. Panidis2, N. Spanos2, I. Bozic1, B. Popovic1,
M. Petakov1, S. Ognjanovic1 , T. Isailovic1 , J. Bjekic3. 1University of
Belgrade, Belgrade, Serbia - Montenegro; 2University of Thessaloniki,
Thessaloniki, Greece; 3Chc B Kosa, Belgrade, Serbia - Montenegro

Objectives: Women with polycystic ovarian syndrome (PCOS) are at in-
creased risk for cardiovascular diseases. We examined oxidized LDL (OxLDL)
concentration in relation to androgens and insulin in women with PCOS.

Methods: We examined 179 women with PCOS (79 obese) (age 24.9±5.9
and 23.8±4.0 yrs, BMI 30.2±4.4 and 21.4±2.02 kg/m2, respectively), and 56
age and BMI matched controls. PCOS women were diagnosed according to
the Rotterdam 2003 Consensus criteria. Blood samples were collected in fol-
licular phase of the cycle for basal glucose, cholesterol, HDL, LDL, OxLDL,
triglycerides, Apo A1 and B, Lp(a), insulin and testosterone. Homeostatic
model (HOMA) and free androgen index (FAI) were determined.

Results: Obese and non obese women with PCOS had higher concen-
trations of OxLDL than their control counterparts (obese: 65.4±26.1 vs.
44.8±7.8, p=0.007 and non obese: 61.5±26.8 vs. 44.3±8.5, p=0.003, re-
spectively). Both, basal insulin (p=0.003) and HOMA values (p<0.001) were
significantly higher in obese than in non obese patients (insulin: 15.6±10.2
vs. 10.8±6.3, p=0.003; HOMA: 3.6±2.6 vs. 2.4±1.3, p<0.001). Women with
PCOS had increased testosterone and FAI in comparison to respective controls
(p<0.001). The only independent predictor of PCOS in non obese patients
was FAI [P<0.001, odds ratio (OR) 2.13; 95% confidence interval (CI) 1.5
to 2.9], while in obese PCOS was OxLDL (P=0.019, OR 5.9; 95% CI 1.3 to
26.2).

Conclusions: Obese and non obese women with PCOS have similarly
increased OxLDL. Its possible role in the pathogenesesis of premature
atherosclerosis remains to be elucidated in patients with PCOS.

Th-P15:135 A DUPLICITOUS ROLE FOR HIGH DENSITY
LIPOPROTEIN SUBFRACTIONS IN LIPOPROTEIN
OXIDATION

P.A.C. McPherson, I.S. Young, J. McEneny. Queen’s University, Belfast,
United Kingdom

Objectives: To determine the oxidation potential of hight density lipoprotein
(HDL) subfractions both alone and in combination with very low density
lipoprotein (VLDL) and low density lpoprotien (LDL).

Methods: VLDL and LDL were isolated from fasting EDTA-plasma using
previously established ultracentrifugation methods. HDL and its subfractions
were isolated by a novel rapid ultracentrifugation procedure. Oxidation of the
various lipoprotein combinations was mediated by copper(II) chloride, and the
progress of oxidation monitored in an automated plate reader at 234 nm and
37 OC. Larger volumes of the lipoprotein combinations were also oxidised in
a 37 OC water bath, and the subsequently oxidised lipoproteins re-isolated by
ultracentrifugation, with the concentration of preformed hydroperoxides being
determined by FOXII assay.

Results: Oxidation of LDL in the presence of HDL produced resutls sup-
porting HDL’s protective role in LDL oxidation; HDL became preferentially
oxidised in the presence of LDL. The oxidation of VLDL in the presence of
total HDL, HDL2 and HDL3 produced unexpected results, and we have shown
for the first time a pro-oxidant role for HDL in VLDL oxidation. Results
suggested a net transfer of oxidised lipid from HDL to VLDL.

Conclusions: Our results have demonstrated that HDL subfractions may
act as a pro-oxidant in the presence of VLDL, or as an antioxidant in the
presence of LDL. Thus, we have identified a potentially duplicitous role for
HDL and its subfractions in the pathogenesis of atherosclerosis.
Funding: Provided by the Department of Employment and Learning for
Northern Ireland.
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Th-P15:136 COMPARATIVE EFFECTS OF LOW FAT MEAT VS.
WALNUT ENRICHED MEAT ON
LDL-CHOLESTEROL AND OX-LDL IN INCREASED
CHD-RISK SUBJECTS

M. Nus1, J. Librelotto1, M. Rodero2, C. Cuéllar2 , A. Canales1,
J.M. Sánchez-Montero3 , F.J. Sánchez-Muniz1 . 1Nutrition and Bromatology I
(Nutrition) Department, Faculty of Pharmacy, Complutense University,
Madrid, Spain; 2Parasitology Department, Faculty of Pharmacy,
Complutense University, Madrid, Spain; 3Pharmaceutical And Organic
Chemistry Department, Faculty of Pharmacy, Complutense University,
Madrid, Spain

Objective: To investigate whether the LDL-cholesterol and ox-LDL con-
centrations are modified in increased CHD-risk individuals consuming re-
structured meat containing walnuts and if is influenced by basal serum
cholesterol.

Methods: The study was a cross-over and placebo-controlled trial in which
22 volunteers with increased CHD-risk were assigned to receive restructured
walnut-enriched low fat meat (experimental period) and low-fat meat (con-
trol period) for 5 weeks each period. HDL and total serum cholesterol were
measured by colorimetric method (CHOD-PAP, Boehringer Mannheim). LDL-
cholesterol was calculated with Friedewald formula. Ox-LDL was determined
using an ELISA (Mercodia).

Results: LDL-cholesterol concentration showed a significant inter-subject
effect of basal serum cholesterol (p<0.001). In normocholesterolemics there
was a significant time*treatment interaction of the LDL-cholesterol concen-
tration (p=0.037), and a significant decreased at the end of the control period
(p=0.012).

Ox-LDL was significantly lower throughout the whole experimental period
(p=0.025). Hypercholesterolemics showed almost significant higher ox-LDL
levels (p=0.062). At the end of each period, hypercholesterolemics tended
to increase and normocholesterolemics to decrease ox-LDL concentrations
(p=0.063).

Conclusions: Low fat meat is recommended for normocholesterolemics.
The addition of walnuts slightly improved ox-LDL concentration in hyperc-
holesterolemics.
Funding: This study was supported by the, Project AGL 2001-2398-C03
Spanish Science and Education Ministry.

Th-P15:137 PARAMETERS OF OXIDATIVE STRESS AND
ENDOTHELIAL DYSFUNCTION IN CORONARY
ATHEROSCLEROSIS MEN

Yu.I. Ragino, Ya.V. Polonskaya, E.V. Sadovski. Institute of Internal Medicine
Sb Rams, Novosibirsk, Russia

Oxidative stress and endothelial dysfunction (ED) are integral pathogenic
compounds of atherosclerosis. The aim of the study was to investigate lipid
peroxidation (LPO) process and oxidative modification of apoB-100 in low
density lipoproteins (LDL) and their relationships with parameters of ED.
Twenty four men with coronary atherosclerosis documented by coronaroan-
giographia (group-1) and 84 men from male population of Novosibirsk similar
age (group-2) were included into the study. The simple method for evaluation
of oxidative modified apoB-100, including fast isolation of LDL, precipitation
of apoB-100 and spectrophotometrical detection of carbonyl groups content,
was worked out (patent of Russia, 2005). Parameters of LPO process in
LDL were determined as TBARS. The levels of LDL hydroperoxides were
evaluated after lipid phase extraction from LDL with heptane-isopropanol
(1:1). Oxidative resistance of LDL in vitro was studied during LDL incu-
bation in PBS with Cu2+ by spectrofluorimetrical method. Blood levels of
NO metabolites were determined by spectrophotometrical method. The levels
of LPO process in LDL were 2 times higher (p<0,01) and resistance of
LDL to oxidation was lower (p<0,05) in group-1 men in comparison with
group-2 men. The carbonyl groups content in apoB-100 was 1,5 times higher
(p<0,05) in group-1 men compared with group-2 men. The level of blood NO
metabolites was 1,5 times lower (p<0,01) in group-1 men. Negative indepen-
dent associations of degree of LDL LPO process with blood NO level were
revealed (p<0,001). Correlations between parameters of apoB-100 oxidative
modification in LDL and of LDL LPO process and of blood NO level were
not found. The oxidative changes both in lipid and protein compounds of
LDL particles are higher in coronary atherosclerosis. Obtained results indicate
that apoB-100 oxidative modification process is independent of LPO process
in LDL and minimally oxidized LDL has low affinity to LDL receptors
already.

Th-P15:138 EFFECTS OF AMINO ACIDS ON THE RATE OF
OXIDATION OF LOW DENSITY LIPOPROTEIN BY
IRON AT PH 4.5

L. Satchell, A. Islam, M. Hamed, J. Sharp, I.S. McCue, A.B. Gerry,
D.S. Leake. School of Biological Sciences, University of Reading, Reading,
Berkshire, United Kingdom

Objectives: Iron is a candidate for the catalysis of low density lipoprotein
(LDL) oxidation in atherosclerotic lesions. These lesions contain regions of
low pH. We examined the products formed during LDL oxidation at pH 4.5
and assessed the inhibition by amino acids which would be present in the
lesions.

Methods: Native LDL was incubated at 37 degrees celsius with 5 micro-
molar Iron Sulphate at pH 4.5 and pH 7.4 and the A234 was measured in order
to measure conjugated diene formation. Hydroperoxides were assessed using
a tri-iodide assay.

Results: In the absence of amino acids, 5 micromolar Iron Sulphate
oxidised LDL effectively at pH 4.5 but not at pH 7.4. After a short lag phase,
conjugated dienes increased rapidly and then more slowly up to around 200
minutes. The LDL then aggregated and began to sediment at around 400 min-
utes. Hydroperoxides increased to high levels (about 1200 nmol/mg protein)
and were slow to break down during an overnight incubation. L-Cysteine and
L-cystine (50 micromolar) increased the time taken to increase the A234 by
0.5, by about 1.4 and 1.7-fold respectively. L-Histidine, L-glutamic acid and
L-methionine had little effect on the rate of oxidation.

Conclusions: Iron Sulphate effectively catalysed the oxidation of LDL
at pH 4.5. The hydroperoxides generated were stable. Cysteine and cystine
partially inhibited the oxidation, probably at least in part by binding iron.
Histidine (which strongly inhibits the oxidation of LDL by copper), glutamic
acid and methionine did not inhibit the oxidation.
Funding: We thank the British Heart Foundation

Th-P15:139 OXIDIZED LDL RECEPTOR LOX-1 IS INVOLVED IN
HIGH FAT DIET-INDUCED LIPID-DEPOSITION
UNDER HYPERTENSION

T. Sawamura, F. Sugawara, A. Nakano. Department of Vascular Physiology,
National Cardiovascular Center, Suita, Japan

Objective: The endothelial receptor for oxidized LDL, LOX-1, is implicated
in vascular dysfunction. Here we intended to clarify the role of LOX-1 in
lipid-deposition in blood vessels under hypertension, utilizing a model of
SHR-SP that shows lipid-deposition in mesenteric artery when maintained
with high-fat diet and saline.

Methods and Results: SHR-SP (male, 8w old) were fed with high fat-diet
and saline drinking for one or two weeks. Lipid-deposition was detected by
Oil red O staining of the isolated mesenteric artery. Treatment with AT1
blocker telmisartan (1 mg/kg/day) significantly reduced this lipid deposition.
Telmisartan also decreased the expression level of LOX-1 in mesenteric artery.
Increasing vitamin E from 0.2mg to 5.2mg/100g chow significantly suppressed
the lipid-deposition, suggesting involvement of oxidation-related process in
this model. Furthermore, treatment with a neutralizing anti-LOX-1 antibody
(10mg/kg, i.v. every 3 days) significantly suppressed lipid-deposition, while
control IgG did not. Blood pressure was not changed by either increasing
vitamin E or treatment with the antibody.

Discussion: Lipid-deposition in mesenteric artery of SHR-SP was sup-
pressed by telmisartan, vitamin E, and anti-LOX-1 antibody. Since telmisartan
also suppressed LOX-1 expression, the effect of telmisartan on the lipid-
deposition might be mediated by decreased expression of LOX-1. The
products of oxidative reaction, which are suppressed by vitamin E, may
activate LOX-1 and enhance lipid deposition under hypertension.

Conclusion: LOX-1 is involved in lipid-deposition in arteries of SHR-SP.

Th-P15:140 EFFECT OF LIPOPHILIC MODIFICATION OF
RUTIN WITH MONO- AND POLY-UNSATURATED
FATTY ACIDS ON ITS ANTIOXIDANT POTENCY

L.D. Tsironis1, A. Polydera2, H. Stamatis2, A.D. Tselepis1. 1Department of
Chemistry, University of Ioannina, Ioannina, Greece; 2Department of
Biological Applications and Technologies, University of Ioannina, Ioannina,
Greece

Objective: Flavonoids exhibit a wide range of biological activities, including
antioxidant effects. However, their relative hydrophilic nature reduces their
effectiveness in stabilizing oil-based systems. We investigated whether the
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lipophilic modification of the flavonol glycoside rutin with fatty acids could
affect its antioxidant potency.

Methods: Rutin was enzymatically modified with oleic, linoleic or linolenic
acid by using regioselective acylation of its sugar moiety, catalyzed by immo-
bilized lipase from Candida Antarctica. The effect of rutin and its esterified
derivatives on Cu2+-induced oxidation of low-density lipoprotein (LDL),
high-density lipoprotein (HDL) or total serum, was determined by monitoring
the increase in absorbance at 234nm (for LDL and HDL) or 245nm (for total
serum) every 10min for 6h.

Results: All compounds were able to inhibit the oxidation of LDL, HDL
and total serum. However, only the rutin modification with oleic acid, sig-
nificantly improved its antioxidant effectiveness, a phenomenon which was
more profound in total serum oxidation. By contrast, rutin’s modification
with poly-unsaturated fatty acids diminished its antioxidant potency. It should
be noted that oleic, linoleic or linolenic acid themselves did not exhibit
antioxidant activity at any concentration tested.

Conclusions: Esterification of rutin with fatty acids increases its lipophilic-
ity, however only its acylation with oleic acid improves its antioxidant effec-
tiveness. The enzymatic acylation of flavonoids such as rutin with oleic acid
could lead to a new class of potent antioxidants and potentially antiatherogenic
agents.

Th-P15:141 FLUFENAMIC ACID AND ITS
5-HYDROXY-METABOLITE INHIBIT THE SPECIFIC
OXIDATION OF LDL BY THE
MYELOPEROXIDASE/H2O2/CL- SYSTEM

P. Van Antwerpen1, K. Zouaoui Boudjeltia2 , I. Legssyer3, S. Babar3,
P. Moreau1, N. Moguilevsky3 , M. Vanhaeverbeek2 , J. Ducobu4, J. Neve1.
1Laboratory of Pharmaceutical Chemistry,Universite Libre de Bruxelles,
Brussels, Belgium; 2Laboratory of Experimental Medicine,Universite Libre
de Bruxelles, Montigny-Le-Tilleul, Belgium; 3Laboratory of Applied
Genetics,Universite Libre de Bruxelles, Gosselies, Belgium; 4Department of
Internal Medicine,Universite Libre de Bruxelles, la Louviere, Belgium

Objective: The oxidative modification of LDL by the myeloperoxidase
(MPO)/H2O2/Cl- system is generally admitted as one of the pathogenic factor
leading to the atheromatic lesions. MPO binds to the LDL and specifically
oxidizes the apolipoprotein B-100 (Apo B-100) by producing hypochlorous
acid (HOCl). The aim of the study is to demonstrate that flufenamic acid
(flu) and its 5-hydroxy-metabolite (5-OH-flu) are able to interfere with such
oxidation.

Methods: A recently developed ELISA test was used to specifically
measure the oxidative modification on Apo B-100 in the presence of flu
& 5-OH-flu. Furthermore, a spectrometric method was used to measure the
accumulation of compound II, an inactive oxidized form of MPO that reflects
the inhibition of the synthesis of HOCl.

Results: Flu but not 5-OH-flu inhibited the LDL oxidation in a dose depen-
dant manner: Flu=5μM, 97±4%; 15μM, 81±13%; 30μM, 23±3%; 300μM,
10±1% - 5-OH-Flu=30μM, 105±7%; 300μM, 53±8%. In order to elucidate
the mechanism, the accumulation of compound II was monitored. The results
demonstrated that flu promoted the accumulation of compound II and acted as
an inhibitor by being directly oxidized by MPO in its 5-hydroxy-metabolite.
Moreover, 5-OH-flu completely inhibited the oxidation of MPO in compound
I by H2O2, a crucial step in the activity of this enzyme. But, as previously
described, it was unable to interfere in the LDL oxidation due to its larger
size.

Conclusions: Flu, but not 5-OH-flu, is able to significantly inhibit the LDL
oxidation by the MPO/H2O2/Cl- system and could also protect against the
atherosclerotic process by inhibition of LDL oxidation.

Th-P15:142 CHOLESTEROL EFFLUX FROM OXIDIZED LDL
LOADED MACROPHAGES

E. Favari1 , F. Zimetti1, A.E. Bortnick1, M.P. Adorni1, I. Zanotti1 ,
M. Canavesi2 , F. Bernini1. 1Dept. of Pharm. and Biol. Sciences, Univ. of
Parma, Parma, Italy; 2Dept. of Pharm. and Biol. Sciences, Univ. of Milan,
Milan, Italy

Objective: Oxidized low density lipoprotein (OxLDL) exhibits potentially
atherogenic properties, including macrophages transformation to foam cells.
The aim of this study was to investigate the interaction of OxLDL with the
ABCA1 pathway in J774 macrophages.

Methods: Cells were incubated with [3H]-cholesterol labelled [3H]-
AcLDL or [3H]-OxLDL or labelled with [3H]-cholesterol in RPMI medium in

the presence of unlabelled AcLDL or OxLDL. After this period lipid acceptor
apo-AI was added.

Results: The amounts of [3H]-sterol incorporated by cells and the deter-
mination of cholesterol mass after incubation with all modified LDL, indicate
no differences in total [3H]-sterols and cholesterol uptake. OxLDL failed to
up-regulate ABCA1 activity and cellular efflux to apo-AI of OxLDL-derived
sterol was lower than that of sterols derived from AcLDL. An incubation of
cells with OxLDL up to 48h failed to promote OxLDL-derived sterol efflux
to apo-AI. ABCA1 up-regulation induced by both cAMP and 22OH/9cRA
promoted efflux to apoAI of AcLDL-derived sterols, but not of sterols released
to cells by OxLDL. Analysis by western blot and RT-PCR showed that OxLDL
failed to induce ABCA1 cellular content and mRNA expression. However,
ABCA1 expression and activity were stimulated by cAMP or 22-OH/9cRA to
a similar extend in both OxLDL or AcLDL loaded cells.

Conclusions: Sterols release to cells by OxLDL are available neither as
substrate nor as modulator of ABCA1 protein.
Fundings: Work was supported by grants from Compagnia di San Paolo, the
Ist. Naz. Ric. Cardiovasc. and the Italian Ministry of University and Scientific
Research.

Th-P15:143 INCREASED MYELOPEROXIDASE LEVEL IN
CORONARY ARTERY DISEASE AND ITS
RELATIONSHIP WITH SEVERITY OF THE DISEASE

B. Yavuz1, A. Deniz1, L. Tokgozoglu1, O. Duzguncinar2 , E. Demirpence2 ,
T. Bayrak2, A. Bayrak2, K. Aytemir1. 1Hacettepe University Faculty of
Medicine, Department of Cardiology, Ankara, Turkey; 2Hacettepe University
Faculty of Medicine, Department of Biochemistry, Ankara, Turkey

Background: Myeloperoxidase (MPO) is a leukocyte enzyme that acts in
pathophysiology of atherosclerosis by oxidation of lipoproteins. Recent stud-
ies have shown elevated MPO levels in coronary artery disease (CAD). The
aim of this study was to evaluate the relationship between MPO level and
severity of CAD.

Methods: Forty-eight patients with CAD and 30 control subjects with
normal coronary artery documented by coronary angiography were enrolled
in this study. The coronary artery lesions score was recorded according to
Gensini scoring system. Plasma lipids and MPO levels were measured.

Results: Baseline characteristics were similar in patients with CAD and
control subjects. MPO levels were significantly higher in patients with CAD
than control subjects (median 4.27 [Range 1.60 to 42.43] U/mg vs. median
2.93 [Range, 1.00 to 9.25] U/mg, p=0.002). A positive correlation was found
between MPO levels and Gensini score (p=0.044, r=0.228).

Conclusion: This study showed that MPO levels were elevated in patients
with CAD. This elevation is correlated with the severity of the disease. It can
be suggested that MPO may be a prognostic marker in patients with CAD in
future.

Th-P15:144 ENHANCED LIPID PEROXIDATION AND
PLATELET ACTIVATION AS POTENTIAL
CONTRIBUTORS TO INCREASED
CARDIOVASCULAR RISK IN THE LOW-HDL
PHENOTYPE

G. Davì1, F. Santilli1 , A. Ganci2, C.M. Barbagallo2 , V. Davì2,
A.B. Cefalu’2, S. Lattanzio1 , D. Noto2, G. Ciabattoni1 , M. Averna2.
1G. d’Annunzio University, Chieti, Italy; 2University of Palermo, Palermo,
Italy

Objective: Low levels of high-density lipoprotein (HDL) cholesterol are now
identified as a major independent risk factor for coronary heart disease (CHD)
and interventions aimed at increasing HDL cholesterol levels prevent the
progression of CHD. Anti-atherogenic properties have been recognized for
HDL, including protection of low-density lipoproteins from oxidation, thereby
minimizing the deleterious consequences of this process.

Our study is aimed at examining whether HDL levels are related to in vivo
oxidative stress and platelet activation, as potential contributors to increased
cardiovascular risk.

Methods: Urinary 8-iso-prostaglandin (PG)F2alpha and 11-dehydro-
thromboxane (TX)B2, in vivo markers of oxidative stress and platelet
activation, respectively, were measured in 45 CHD patients with HDL < 35
mg/dL (9 F, 36 M, aged 61±9 yrs), compared to 30 CHD patients with HDL
> 35 mg/dL (10 F, 20 M, aged 61±10 yrs).

Results: Patients with HDL<35 mg/dL showed significantly higher lev-
els of 8-iso-PGF2alpha (301±163 pg/mg creatinine) and 11-dehydro-TXB2
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(620±416 pg/mg creatinine) as compared to patients with high HDL (207±114
and 351±192 pg/mg creatinine, respectively). A significant direct correlation
was found between urinary 8-iso- PGF2alpha and 11-dehydro-TXB2 in both
groups of patients.

Conclusions: We conclude that a low HDL phenotype is associated with
increased lipid peroxidation and platelet activation, thus providing novel in-
sight into the mechanisms linking low HDL and occurrence of cardiovascular
disease.
Funding: This research was supported by EC FP6 funding (LSHM-CT-2004-
0050333).

Th-P15:145 CIRCULATING OXIDIZED LDL IS INVERSELY
ASSOCIATED WITH THE ABILITY OF HDL TO
INACTIVATE OXIDIZED PHOSPHOLIPIDS

P.G. Scheffer, J.M. Dekker, H.P.A. Vermue, L.P. Van Der Zwan, G. Nijpels,
M. Diamant, R.J. Heine, T. Teerlink. VU University Medical Center,
Amsterdam, The Netherlands

Objective: Dysfunctional HDL and elevated plasma concentrations of in
vivo oxidized LDL (ox-LDL) are both implicated in the development of
atherosclerosis. The aim of the present study was to examine the relationship
between HDL functionality and levels of ox-LDL.

Methods: HDL was isolated by ultracentrifugation from plasma of 33
elderly free-living subjects [age 69.5 ± 8.2 years; 27% male]. 1-Palmitoyl-
2-Arachidonoyl-Phosphatidylcholine (PAPC) was oxidized by exposure to air
for 65 h to obtain ox-PAPC. Non-fluorescent 2,7-dichlorodihydrofluorescein
(DCFH, 60 μM) was oxidized by ox-PAPC (38 μg/mL) for 3h at 37 C into
the fluorescent product DCF, in the presence of either 22 or 11 μM HDL-
cholesterol (HDL-c). The ability of HDL to inactivate ox-PAPC was defined
as 1 minus the ratio between the fluorescence signal at 22 and 11 μM HDL-c.
Inter- and intra run CV of the DCFH-assay were < 5.0%. Circulating ox-LDL
was determined in plasma by a competitive ELISA (Mercodia, Sweden).

Results: The ratios in fluorescence at 22 vs. 11 μM HDL-c of all tested
HDL preparations were < 1.0 (mean 0.84 ± 0.07), clearly confirming the anti-
oxidative properties of this lipoprotein class. The mean ox-LDL concentration
was 72.5 ± 17.0 U/L. Circulating plasma level of ox-LDL and the ability of
HDL to inactivate ox-PAPC were strongly inversely correlated (r = -0.53, P <
0.01).

Conclusions: HDL inhibits the ox-PAPC mediated oxidation of DCFH into
DCF. The inverse association between the anti-oxidative functional properties
of HDL and plasma ox-LDL suggests that HDL is able to protect LDL against
in vivo oxidation.

Th-P15:146 LOW-DENSITY LIPOPROTEIN OXIDATION BY
MYELOPEROXIDASE OCCURS IN THE BLOOD
CIRCULATION DURING HEMODIALYSIS

M. Vaes1, K. Zouaoui Boudjeltia1 , P. Van Antwerpen3, S. Babar3, F. Deger1,
J. Neve3, M. Vanhaeverbeek1 , J. Ducobu2. 1Isppc Hôpital Vésale,
Montigny-Le-Tilleul, Belgium; 2CHU Tivoli, la Louvière, Belgium; 3Free
University of Brussels, Brussels, Belgium

The present paradigm of atherogenesis proposes that LDL are trapped in the
subendothelial space of the vascular wall where they are oxidized. Increasing
evidence suggests that myeloperoxidase (MPO) generates oxidized lipopro-
teins (MoxLDL) via the formation of HOCl. During hemodialysis, some
patients present an increase of their MPO levels.

Objective: To explore whether the possible release of MPO by activated
neutrophils during a hemodialysis session is followed by an increase of
circulating MoxLDL levels.

Methods: MPO levels and Mox-LDL levels were measured in 11 hemodial-
ysis patients at 0, 15, 60 and 180 minutes during a dialysis session. Plasma
thiols levels were determined as markers of oxidative stress.

Results: An increase of MPO levels was observed in 6 patients at different
times during the dialysis and, in those patients, the median of their MoxLDL
levels raised continuously during the session. This increase of the MoxLDL
medians was significantly correlated with the time (r = 0.98; p = 0.01).

Moreover, using a two way ANOVA, we analyzed the influence of two
parameters on the Mox-LDL levels: 1) the presence or absence of an increase
of MPO levels during the dialysis and 2) the high or low thiols levels, based on
their median level, at time 0. The Mox-LDL levels were significantly higher
in the 6 patients who raised their MPO levels during dialysis (p = 0.04) while
thiols levels did not affect the Mox-LDL levels (p = 0.07).

Conclusion: Our results suggest that in hemodialysis patients, oxidation

of LDL by the MPO pathway could occur in the blood circulation and is not
restricted to the subendothelial space.

Th-P15:147 PLATELETS MODIFY LDL THROUGH
GP91PHOX-DEPENDENT O2- FORMATION

R. Carnevale1 , L. Lenti1 , B. Buchetti1 , V. Sanguigni2 , P. Rossi2,
A. Finocchi2 , P. Pignatelli 1, F. Violi1 . 1University of Rome la Sapienza,
Rome, Italy; 2University of Tor Vergata, Rome, Italy

Oxidative stress-mediated LDL modification has a key role in initiation of
atherosclerotic process. Platelets produce reactive oxidant species upon stimu-
lation with agonist but it is uncertain if oxidant species produced by activated
platelets are able to modify LDL. Human platelets taken from healthy subjects
were incubated with LDL and then stimulated with collagen. Compared to un-
stimulated platelets, collagen-stimulated platelets induced LDL modification
as shown by enhanced conjugated dienes formation, electrophoretic mobility,
Apo B 100 degradation and monocytes uptake; activated platelets also induced
a marked reduction of vitamin E contained in LDL. The above reported
experiments were also conducted in patients with hereditary deficiency of
gp91phox, the central core of NADPH oxidase. Platelets from patients almost
had complete suppression of collagen-induced superoxide anion formation
and weakly modified LDL. Thus, activated platelets from gp91phox-deficient
patients did not change electophoretic mobility of LDL, induced weak for-
mation of conjugated dienes, partially degraded ApoB-100 and unaffected
vitamin E contained in LDL. Also, LDL uptake by macrophages was lower
compared to normal platelets.

This study provides the first evidence that platelets modify LDL by
gp91phox-dependent superoxide anion formation and suggests a novel mech-
anism through which platelets could contribute to LDL accumulation within
the macrophages of atherosclerotic plaque.

Th-P15:148 LIPID PEROXIDATION IN PATIENTS WITH
RETINAL ARTERY ARTERIOSCLEROSIS

A. Javadzadeh, A. Ghorbanihaghjo, N. Rashtchizadeh. Tabriz Univercity of
Medical Science, Tabriz, Iran

Objectives: The aim of present study was to measure the malondialdehyde
(MDA) concentration in the serum of Iranian patients with retinal artery
arteriosclerosis.

Design and Methods: MDA were measured in 19 patients aged 47±7, and
the degree of their retinal artery arteriosclerosis (stage 1-4 according to Scheie
classification) was determined. Diabetics, alcoholics, cigarette smokers, ex-
tremely obese patients, and patients with thyroid, liver, or kidney diseases
were excluded from the analysis. The results were compared with 11 normal
subjects, similar for age, sex and life-style. Serum MDA concentration was
measured by spetrophotometry method in lambda=532 nm in both groups,
also with regard to degrees of retinal artery arteriosclerosis.

Results: Retinal artery arteriosclerosis strongly correlated with Serum
MDA concentration (p=0.000), but no significant association between differ-
ent degrees of retinal artery arteriosclerosis.

Conclusion: Changes in serum MDA concentration correspond well to
retinal artery arteriosclerosis.

Th-P15:149 THE MAIN COMPONENTS CONTRIBUTING TO
THE ANTIDEPRESSANT ACTION OF ST. JOHN’S
WORT ARE INHIBITORS OF LOW-DENSITY
LIPOPROTEIN ATHEROGENIC MODIFICATIONS

H. Laggner1, S. Schreier1, M. Hermann2, M. Exner3, B. Gmeiner1,
S. Kapiotis3,4 . 1Centre of Physiology and Pathophysiology, Department of
Medical Chemistry, Vienna, Austria; 2Department of Medical Biochemistry,
Max F. Perutz Laboratories, Medical University Vienna, Vienna, Austria;
3Clinical Institute of Medical and Chemical Laboratory Diagnostics, Medical
University Vienna, Vienna, Austria; 4The Central Laboratory,
Steinfeldklinikum, Neunkirchen, Austria

Objective: Hypericin and pseudohypericin are polycyclic-phenolic struc-
turally related compounds found in hypericum perforatum L. (St. John’s
wort). As hypericin has been found to bind to LDL one may assume that
it can act as antioxidant of LDL lipid oxidation, a property which is of
prophylactic/therapeutic interest regarding atherogenesis as LDL oxidation
may play a pivotal role in the onset of atherosclerosis. Therefore, in the
present paper hypericin, pseudohypericin and hyperforin, an other structurally
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unrelated constituent in St. John’s wort were tested in their ability to inhibit
LDL oxidation.

Methods: LDL was isolated by ultracentrifugation and oxidation was
initiated either by transition metal ions (copper), tyrosy radical (myeloper-
oxidase/hydrogen peroxide/tyrosine) or by endothelial cells (HUVEC). LDL
modification was moitored by conjugeted diene and malondialdehyde forma-
tion.

Results: The data show that all compounds (hypericin, pseudohypericin
and hyperforin) at doses as low as 2.5 μmol/L are potent antioxidants in the
LDL oxidation systems used.

Conclusions: The results indicate that the derivatives found in hypericum
perforatum have possible antiatherogenic potential.

Th-P15:150 REACTIVE OXYGEN SPECIES GENERATION IN
PERIPHERAL BLOOD MONOCYTES AND
OXIDIZED LDL ARE INCREASED IN
HYPERCHOLESTEROLEMIC PATIENTS

E.M. Albuquerque1, G.R. Degasperi1 , L.S. Kato1, A.E. Vercesi1, E.C. De
Faria1, H.C.F. Oliveira2 , L.N. Castilho1. 1Clinical Pathology Department,
Unicamp, Campinas, Brazil; 2Physiology And Biophysics, Unicamp,
Campinas, Brazil

Objective: Vascular cell reactive oxygen species (ROS) are involved in
atherogenesis. We showed recently that mitochondrial ROS production is
higher in hypercholesterolemic LDL receptor knockout mice. The aim of
this study was to determine ROS generation and mitochondrial electrical
transmembrane potential in intact polymorphonuclear (PMN) cells from naive
primary hypercholesterolemic (HC) and normolipidemic (NL) individuals.

Methods: Serum cholesterol and triglycerides levels were 244±30 and
119±24 mg/dL, respectively for HC patients without drug treatment (n=18),
and 167±29 and 71±28 mg/dL, respectively, for NL individuals (n=14). PMN
cells were isolated from blood by Ficoll-Hypaque gradient density. Monocyte
ROS generation was assessed by flow citometry using the probe dihydroethid-
ium. The mitochondrial electrical transmembrane potential in leukocytes was
estimated by flow cytometry. Plasma oxidized LDL (ox-LDL) was determined
by ELISA.

Results: ROS generation by monocytes and plasma ox-LDL were signifi-
cantly higher in HC than in NL individuals (60% and 67%, respectively). Com-
bined data from NL and HC subjects showed a significant positive correlation
between ROS generation and plasma ox-LDL (r=0.46, p=0.018). The mito-
chondrial electrical transmembrane potential in leukocytes did not differ in HC
and NL subjects. Inhibition of ATP-synthase by oligomycin increased the fluo-
rescence ratio, suggesting preserved oxidative phosphorylation in both groups.

Conclusions: These data suggest that PMN cells are involved in the
establishment of an oxidative stress condition in HC patients.
Funding: FAPESP, CNPq.

Th-P15:151 OZONIZED LOW DENSITY LIPOPROTEIN
INHIBITS NF-KB AND IRAK-1-ASSOCIATED
SIGNALING

C. Cappello 1, B. Saugel1, K.C. Huth2, A. Zwergal1, M. Krautkrämer1,
C. Furman3, M. Rouis3, D. Neumeier1, K. Brand1. 1Clinical Chemistry, Tu,
Munich, Germany; 2Dental Department, Lmu, Munich, Germany; 3Inserm,
Institut Pasteur, Lille, France

Objective: There is a strong evidence that ozone is present in the atheroscle-
rotic lesion. In addition, modification of LDL has been suggested to be
involved in atherosclerosis. Here we wanted to investigate whether LDL that
is exposed to ozone (ozLDL) is able to modulate the NF-kB system, which is
a paradigm for inflammatory signaling.

Methods: The techniques used included gel shift assay, Western blot
analysis, luciferase assay, immunoassay and kinase assay.

Results: We showed that activation of NF-kB by lipopolysaccharide (LPS),
a prototypic inducer of innate immunity, was dose-dependently and reversibly
inhibited by ozLDL in monocytic cells, whereas TNF signaling was unaf-
fected. This was not due to a direct ozone effect or solely the presence of
lipoprotein and did not require direct contact of LPS with ozLDL. This effect
could also be reproduced in endothelial cells. In the presence of ozLDL we
observed an inhibition of stimulus-induced proteolysis of IkBalpha and a sig-
nificant reduction of kB-dependent transcription and target gene expression.
Finally, we found that incubation with ozLDL markedly reduced stimulus-
induced IkB kinase (IKK) activity as well as phosphorylation/proteolysis of
interleukin-1 receptor associated kinase-1 (IRAK-1).

Conclusion: Our study demonstrated that ozLDL inhibited NF-kB and
IRAK-1-associated signaling which may impair immune function and enable
increased apoptosis.
Funding: This work was supported by the Stiftung für Pathobiochemie
und Molekulare Diagnostik (DGKL), the Wilhelm Sander-Stiftung and the
Medical Faculty of the Technische Universität München.

Th-P15:152 LDL RESISTANCE TO COPPER-INDUCED
OXIDATION: EFFECT OF LDL LIPID
COMPOSITION

S. Baldi, A. Natali, S. Frascerra, E. Ferrannini. Metabolism Unit, Department
of Internal Medicine, University of Pisa, Pisa, Italy

Objectives: To determine whether LDL lipid composition contributes to ex-
plain the interindividual variability of both LDL oxidability and the protective
effect of autologus HDL and exogenous alanine on this parameter.

Methods: Lipid composition of lipoproteins and resistance to copper-
induced LDL oxidation (Lag-phase, LP) were measured a) in standard
condition, b) with alanine (0.05 mM) and c) with autologus HDL in a cohort
of 159 subjects without severe dyslipidemias, liver, kidney, or thyroid diseases.

Results: LP was normally distributed and averaged (Mean+SD) 68±10
min (range: 40-105 min). Age (p<0.01) and degree of obesity (BMI,
p<0.01) increased across quartiles of LP (ANOVA) together with total,
VLDL (37±5, 52±7; 59±7, 53±5 mg/dl, p<0.05) and LDL triglycerides
(27±2, 27±1, 30±2, 35±3 mg/dl, p<0.01). Relative LDL enrichment in
triglycerides (Tg/Chol, r=0.31; Tg%: r=0.29) were more strongly related to
LP than LDL or serum triglycerides (r=0.27 and 0.18, respectively). The
former associations were independent of all measured clinical and biochem-
ical variables. The protective effect of HDL was rather variable (+42±18
min) and largely dependent on the intrinsic capacity of this particles to
resist oxidation (r=0.69, p<0.0001). Alanine induced a rather constant LP
prolongation (32±7 min) that was largely dependent on baseline LDL LP
(r=0.86, p<0.0001).

Conclusion: LDL oxidability is inversely proportional to its relative abun-
dance of triglycerides, is reduced by the presence of HDL particles mainly as
a consequence of substrate dilution effect and by alanine probably through a
direct antioxidant effect.

Th-P15:153 EVALUATION OF THE EFFECTS OF CIGARETTE
ON THE LIPID PEROXIDATION, VALUES OF
HBA1C, QUANTITATIVE CRP AND CONJUGATED
DIENES (CDS)

S. Asgary, G.H. Naderi. Isfahan Cardiovascular Research Center, Isfahan,
Iran

Aims: To evaluate the effects of cigarette on the lipid peroxidation, values of
HbA1C, quantitative CRP and conjugated dienes (CDs).

Participants: Fifty smokers and 50 healthy non-smokers participated in
this study. For this study, only healthy males were eligible. The smoker men
should have had history of at least 6 pack/year cigarette use.

Measuement: measurement of fasting plasma glucose, quantitative CRP,
HbA1C, MDA, conjugated dienes, cholesterol and triglyceride were done for
all patients.

Findings: 1. The values of the HbA1C, MDA and CRP were significantly
more in the healthy smoker group than healthy non-smoker group.

2. There was a positive relation between duration of smoking or the number
of cigarette smoked per day and HbA1C.

3. There was a correlation between fasting blood sugar and the number of
cigarette smoked/day and this correlation was significant.

Conclusion: Our results confirm the effects of smoking on lipid oxidation,
hemoglobulin glycation and CRP as possible contributor of atherosclerosis,
although further studies are recommended to verify the exact mechanisms.
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Th-P15:154 AEROBIC EXERCISE TRAINING REDUCES THE
PRE-BETA 1 HDL GENERATION AND ENHANCES
THE HDL3 ANTIOXIDANT ROLE IN TYPE 2
DIABETES MELLITUS SUBJECTS

I.C.D. Ribeiro1, R.T. Iborra1, M.Q.T.S. Neves1, S.A. Lottenberg1,
A.M. Charf1, V.S. Nunes1, C.E. Negrao2, E.C.R. Quintao1,
E.R. Nakandakare1 , M. Passarelli1. 1Lipids Lab (Lim10) University of Sao
Paulo Medical School, Sao Paulo, Brazil; 2Heart Institute, University of Sao
Paulo Medical School, Sao Paulo, Brazil

Objectives: We analyzed the role of aerobic exercise training (AET) on
plasma lipids, generation of pre-beta1 HDL, HDL3 ability to remove cell
cholesterol (chol) and to inhibit LDL oxidation.

Methods: Healthy controls (C, n=13) and type 2 diabetes mellitus patients
(DMT, n=13) were engaged in a 4-month AET, and compared to sedentary
DM (DMS, n=10). All subjects were submitted at admission and after 4
months to an oral fat load test with blood drawing in fasting (F), 2, 4, 6
(PP) and 8h. HDL3 was isolated from F and PP plasmas and incubated with
chol loaded cells to access chol efflux or with a healthy donor’s plasma LDL
pool for measuring the lag time for LDL oxidation (LAG) on CuSO4 at 37 C
(234nm). Pre-beta1 HDL was measured by ELISA.

Results: VO2 maximal consumption was increased (10-20%) only in C
and DMT. After AET the waist circumference was reduced but there were
no differences among the three groups regarding body weight, BMI, plasma
total chol (TC), apoB, LDLc, HDLc, triglycerides (TG), glucose, insulin,
HOMA-IR index, and areas under the curve of plasma TC, TG and glucose.
AET did not modify the F and PP composition of HDL3 or its ability to remove
cell chol. In DMT alone pre-beta1 HDL was higher in the PP compared to
the F period (p=0.04) but was reduced (24%) after AET(p=0.005). In DMS
pre-beta1 HDL remained higher in the PP compared to F (p=0.02). After
AET HDL3 increased LAG (24%) and reduced the maximal formation of
conjugated diene only in DMT(p<0.001).

Conclusion: AET reduced the pre-beta1 HDL and enhanced the HDL3
efficiency to inhibit the LDL oxidation in DM2 but not in C subjects.

Th-P15:155 AEROBIC EXERCISE TRAINING CORRECTS THE
HDL2 AND IMPROVES THE HDL3 ANTIOXIDANT
EFFECTS IN TYPE 2 DIABETES MELLITUS BUT
NOT IN HEALTHY CONTROLS

R.T. Iborra1, I.C.D. Ribeiro1 , M.Q.T.S. Neves1, A.M. Charf1,
S.A. Lottenberg1, C.E. Negrao2, E.R. Nakandakare1 , E.C.R. Quintao1,
M. Passarelli 1. 1Lipids Lab (Lim 10) University of Sao Paulo Medical School,
Sao Paulo, Sp, Brazil; 2Heart Institute University of Sao Paulo Medical
School, Sao Paulo, Sp, Brazil

Objectives: The effects of a 4-month aerobic exercise training (AET) on
the HDL2 and HDL3 composition and ability to inhibit copper-induced LDL
oxidation were investigated in type 2 diabetes mellitus (DM) and in healthy
control (C) subjects.

Methods: Peak oxygen uptake (VO2 peak) was measured breath to breath
during a maximal cardiopulmonary exercise test before (basal period) and
after a 4-month supervised AET. HDL2 and HDL3 isolated in both periods
by discontinuous density gradient ultracentrifugation were incubated with a
healthy donor’s plasma LDL pool for measuring at 234 nm the lag time for
LDL oxidation (LAG) and the maximal rate of conjugated diene formation
(MCD) on CuSO4 (10 μmol/mL) at 37°C.

Results: In the basal period and after AET, both DM (n=11) and C (n=11)
did not differ according to BMI, plasma TC, TG, insulin, HOMA index and
abdominal circumference, but the latter decreased after AET in C alone.
HbA1c and glycemia were higher in DM before and after AET. VO2 peak
increased similarly in C (16%) and in DM (22%) after AET. In the presence
of HDL3 LAG was similar in C and DM, but only in DM AET improved LAG
(17%, p<0.01), without changing MCD. HDL3 composition was similar in
DM and C after AET. In the presence of HDL2 LAG was 13% lower in DM
than in C in the basal period (p<0.05), but did not differ after AET. MCD
was not altered in both groups after AET. HDL2 had less total (23%) and free
cholesterol (23%) in DM than C but differences vanished after AET.

Conclusions: AET corrects the HDL2 and improves the HDL3 antioxidant
effects in DM2 subjects.
Funding: FAPESP and FFM, Brazil.

Th-P15:156 SODIUM HYPOCHLORITE GENERATES
LYSOPHOSPHOLIPIDS IN HUMAN
LIPOPROTEINS. A MALDI-TOF MASS
SPECTROMETRIC STUDY

O. Zschörnig, J. Schiller. Institute of Medical Physics and Biophysics,
University of Leipzig, Leipzig, Germany

The oxidative modification of human LDL by reactive oxygen species (ROS)
is assumed to play an important role in the pathogenesis of atherosclerosis.
Besides the proteins, the lipid moiety of LP is nowadays increasingly consid-
ered to be of high relevance. We have used matrix-assisted laser desorption
and ionization time-of-flight mass spectrometry (MALDI-TOF-MS) to inves-
tigate the organic extracts of human LDL after treatment with hypochlorous
acid (HOCl). Besides the expected products of the treatment of unsaturated
phosphatidylcholines (PC) with HOCl, like chlorohydrins, a significantly en-
hanced content of lysophosphatidylcholine (LPC) was also detected. It will be
shown that equally what PC is used, exclusively LPC with saturated fatty acid
residues are generated. The generation of LPC was additionally confirmed by
using defined mixtures of isolated PC with further abundant lipids of LDL and
it turned out that neither sphingomyelin nor cholesteryl esters show such a
behavior. It is concluded that the content of LPC can be used as an important
diagnostic criterion for the determination of oxidatively-modified lipoproteins.
It is also concluded that LPC is already generated under the influence of pure
HOCl, while neither phospholipases nor other enzymes are required. In our
opinion, the phenomenon of LPC generation is here described for the first
time with respect to human lipoproteins.

Th-P15:157 ASPIRIN IS A SUBSTRATE FOR PARAOXONASE-
LIKE ACTIVITY: IMPLICATIONS IN
ATHEROSCLEROSIS

N. Santanam, S. Parthasarathy. Louisiana State University Health Sciences
Center, New Orleans, USA

Objective: Paraoxonase (PON) is an antioxidant enzyme associated with
HDL, that protects LDL from oxidation. PON is an enzyme that is promiscu-
ous in its ability to hydrolyze various types of substrates. It hydrolyzes aryl
esters, phosphate esters, lactones, and reduces lipid peroxides to hydroxides.
In this study, we determined the ability of human plasma to hydrolyze acetyl
ester of salicylic acid (Aspirin). We also determined the ability of Aspirin and
Paraoxon to induce the expression of PON 1 gene.

Methods: Human plasma and isolated HDL were used in this study.
The ability of aspirin to compete for the hydrolysis of paraoxon and p-nitro
phenylacetate was determined. In addition, nitrated aspirin was synthesized
and tested directly for hydrolysis. We also incubated liver cells (HEP-G2) with
Aspirin or paraoxon and measured the expression of PON 1 mRNA.

Results: Aspirin competed for the hydrolysis of paraoxon and p-nitro
phenylacetate in a dose dependent manner. Human plasma and HDL were also
able to hydrolyze Nitroaspirin and aspirin and release nitro salicylic acid and
salicylic acid respectively. Both Paraoxon and aspirin induced the expression
of PON 1 mRNA.

Conclusion: These findings suggest that salicylic acid might be generated
in the plasma from aspirin. The ability of long term treatment with aspirin to
retard atherosclerosis might be dependent on the generation of free salicylic
acid as well as the induction of PON 1.
Funding: This work was supported by NIH grants HL-069038, DK-56353
and HL-74239.

Th-P15:158 ABILITY OF HUMAN SERUM PARAOXONASE TO
HYDROLYZE POTENTIAL ATHEROGENIC
SUBSTRATES AND ITS IMPLICATION IN
CARDIOVASCULAR DISEASES

E. Frank1,2, P. Jaichander1 , C.J.M. D’Souza1, S. Parthasarathy3 .
1Department of Biochemistry,University of Mysore, Karnataka, India;
2Biochem Diagnostic Laboratory, Karnataka, India; 3Department of
Pathology, Lsuhsc, New Orleans, USA

Objective: Serum Paraoxonase 1 (PON 1) acts in vitro on a variety of
substrates including Paraoxon showing acy hydrolase, hydroperoxide reduc-
tion, lactonase, and other activities. However the physiological substrate or
relevance is not yet understood. In this report, we describe the ability of PON 1
to hydrolyze two other fatty acid oxidation products derived natural substrates
that are likely to be formed during stress related mechanisms seen in diabetes
and cardiovascular disease.
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Methods: Wax esters of hydroxy fatty acid (derived from the decompo-
sition of long chain fatty acid peroxides), and fatty acid epoxides were used
as substrates. Hydrolysis of these compounds by PON1was quantitated by
colorometic, spectrophotometric, flurometic and HPLC methods.

Results and discussion: PON1 was able to hydrolyze wax esters to fatty
alcohols and fatty acids. The results indicate that if oxidation of long chain
fatty acids results in fatty alcohols and if these are esterified (as fatty alcohols
are similar to cholesterol and are likely to be esterified by lnon-specific acyl
transferases), the availability of PON 1 might be important in preventing their
accumulation. Similarly when Vernolic acid epoxides were used as substrate,
the enzyme effectively opened up the epoxide ring generating alcoholic prod-
ucts. As fatty acid epoxide components have potent effects on the endothelium,
destruction of the epoxide ring might be yet another beneficial effects of PON.
Funding: Departmentof Science and technology, Women Scientist Scheme

Th-P15:159 LACK OF ASSOCIATION BETWEEN SERUM
PARAOXONASE 1 ACTIVITY AND CIRCULATING
OXIDIZED LOW-DENSITY LIPOPROTEIN IN TYPE
2 DIABETIC PATIENTS

D. Lucchesi1, L. Pucci1, C. Fotino1, S. Triscornia1, V. Longo2, G. Penno1,
S. Del Prato1, R. Miccoli1 . 1Department of Endocrinology and Metabolism,
University of Pisa, Pisa, Italy; 2Clinical Physiology Institute, CNR, Pisa, Italy

We evaluated serum paraoxonase (PON1) activity and PON1 gene poly-
morphisms (L/M, Leu55Met and Q/R, Gln192Arg) in patients with type 2
diabetes (T2D) and the association with the levels of circulating oxidized
LDL (oxLDL). PON1 activity did not differ in diabetic (n. 317) and controls
(n. 106) (66±41 vs 58±44 nmol/min/mL, p=0.09). As far the PON1-192
polymorphism, the QR genotype was the most common (50.8%) followed by
the QQ (41.0%) and the rare RR (8.2%); for PON1-55, the LM genotype
was the most common (67.6%) followed by LL (23.4%) and MM (9.0%).
The distribution of PON1 activity by genotype were the same in both pop-
ulation; for PON1-55, LL>LM>MM and for PON1-192, RR>RQ>QQ.
The two polymorphisms exert addictive effects on PON1 activity so that
the lowest values were observed in QQ + MM while the highest levels for
RR + LL (p=0.0008). By a logistic regression analysis, PON1-192 poly-
morphism (p<0.0001), PON1-55 polymorphism (p=0.03), ApoA1 (p<0.05)
and HbA1c (p<0.05) independently contribute to PON1 activity variability.
OxLDL levels did not significantly differ in controls (49.0±11.1U/L) and
T2D (55.6±25.3U/L, p=0.16). PON1 activity was not related to the levels of
oxLDL (r=0.05, p=0.35), and no differences in oxLDL concentrations were
observed by quartiles of PON1 activity. Neither PON1-192, nor PON1-55 or
their combination affect serum oxLDL levels. Finally, the relationship between
PON1 activity and the levels of oxLDL was not affected by the PON1 geno-
types. In T2D variations in PON1 activity and PON1 gene polymorphisms
(that regulate PON1 activity) does not affect the degree of circulating LDL
oxidation.

Th-P15:160 THE CORRELATION OF PARAOXONASE ENZYME
ACTIVITY WITH ANGIOGRAPHIC SEVERITY AND
EXTENT OF CORONARY HEART DISEASE IN
DIABETICS

Z. Tartan1, G. Orhan2, H. Kasikcioglu1 , S. Unal1, F. Ciloglu3 , H. Uyarel1,
E. Okmen1, N. Cam1, S. Aykut2. 1Siyami Ersek Tcvsrc, Department of
Cardiology, Instanbul, Turkey; 2Siyami Ersek Tcvsrc, Department of
Cardiovascular Surgery, Instanbul, Turkey; 3Genlab Medical Laboratories,
Biochemistry, Instanbul, Turkey

Background: Lipid peroxidation due to increased oxidative stress is one of the
predisposing factors for accelerated atherosclerosis in diabetic patients. HDL
associated Paraoxonase (PON) enzyme is known to have antioxidative and
effects on LDL and HDL. This study was designed to evaluate the relationship
between PON activity, lipid peroxidation and coronary heart disease (CHD)
extension and severity in type 2 diabetics.

Methods: Seventy-four consecutive diabetic patients who underwent coro-
nary angiography for diagnostic purposes were included the study. Before the
angiography, fasting venous blood samples for PON enzyme activity, TBARS
(thiobarbituric acid reactive substances) for measurement of lipid peroxidation
and routine biochemical blood tests were obtained. Angiographical severity
and extention of coronary atherosclerosis was scored by numerically using
Gensini scoring system.

Results: Mean age of the patients was 57,8 ± 8.4 years and 40 of
them were male. The population was divided into quartiles according to the

Gensini score: Group1:0-4.5, Group2:5-26.5, Group 3:29-73.5 and Group
4:80-182. The analysis of variance significantly revealed that, the mean levels
of PON activity (p<0.001) and Apo A (p<0.009) were inversely, but TBARS
(p=0.006), and duration of diabetes (p<0.001) were directly correlated with
Gensini scores in all of the quartiles. Multivariate linear regression analysis
and Pearson correlation showed that PON activity, TBARS, and Apo A levels
were significantly associated with coronary atherosclerosis.

Conclusion: The lipid peroxidation and oxidative stress are of the major
pathophysiologies of CHD in diabetics. The increased antioxidant activity
of PON on LDL and HDL may reduce the progression of atherosclerosis.
Our results revealed that PON activity and TBARS levels are correlated and
therefore may be a marker of the extent and severity of CHD in diabetics.

Th-P15:161 OXIDATIVELY MODIFIED HDL2 IS SUPERIOR TO
NATIVE HDL2 IN PROVIDING CHOLESTEROL TO
LYMPHOCYTES

N. Sakuma1, T. Saeki1, K. Kobayashi1, S. Mukai1, S. Sakata1, H. Mizuno1,
T. Kato1, M. Kunimatsu2, G. Kimura1. 1Nagoya City University Graduate
School of Medicine, Nagoya, Japan; 2Nagoya Womens University Graduate
School of Life Science, Nagoya, Japan

Objective: To investigate which oxidatively modified HDL2(ox- HDL2) is
superior to native HDL2 in providing cholesterol to lymphocytes.

Methods: For Cu2+-induced HDL2 oxidation, HDL2 was incubated for 1h
with 2.5μM Cu2+ in phosphate-buffered saline. Ox- HDL2 or native HDL2
was subjected to turbidmetrc immunoassay for apo E concentrations, SDS-
polyacrylamide gel electrophoresis, and measurement of capacity to provide
cholesterol to human blood lymphocytes.

Results: The significant increment of apo E concentrations of ox- HDL2
was observed but no significant difference in the molecular weight of apo
E between the ox- HDL2 and native HDL2,whereas significant increment of
capacity to provide cholesterol to lymphocytes was apparent with ox- HDL2.

Conclusion: It is suggested that oxidative modification of native HDL2
might result in greater ligand activity of apo E for LDL receptors because of
conformational changes. Ox- HDL2 is superior to native HDL2 at providing
cholesterol to lymphocytes. If this is true with hepatic cells, then ox- HDL2
may have stronger anti-atherosclerotic action than native HDL2, through
increased activity in transporting cholesterol from peripheral tissues to the
liver.

Th-P15:162 15-LIPOXYGENASE-MEDIATED MODIFICATION
OF HIGH DENSITY LIPOPROTEINS IMPAIRS
SR-BI- AND ABCA1-DEPENDENT CHOLESTEROL
EFFLUX FROM MACROPHAGES

A. Pirillo1, P. Uboldi1, H. Kuhn2, A.L. Catapano1 . 1Department of
Pharmacological Sciences, University of Milan, Milan, Italy; 2Institute of
Biochemistry, University Medicine Berlin, Berlin, Germany

Elevated plasma levels of high density lipoprotein cholesterol (HDL-C) are
atheroprotective and HDL-dependent reverse cholesterol transport has been
related to this effect. HDL particles may, however, undergo modifications that
affect their biological activities. Lipoxygenases (LOs) belong to a family of
lipid peroxidizing enzymes; among them, reticulocyte-type 15-lipoxygenase
(15-LO-1) appears to play a pathophysiological role in atherosclerosis, as
its expression is increased in atherosclerotic plaques and it has been shown
to oxidize low-density lipoproteins to an atherogenic form. In this work we
investigated the impact of in vitro 15-lipoxygenase-catalyzed modification
of HDL3 on their ability to act as cholesterol acceptor and found that
15-LO-modified HDL3 were less effective in mediating cholesterol efflux
from lipid-laden J774 cells. A reduced binding of 15-LO-modified HDL3 to
scavenger receptor B, class I (SR-BI), due to HDL apoproteins cross-linking,
explained, at least in part, the observed reduction of cholesterol efflux. In
addition, ATP-binding cassette transporter A1 (ABCA1)-mediated cholesterol
efflux was also reduced, as a consequence of pre-b-particles loss after HDL3
modification. These results suggest that 15-lipoxygenase might induce struc-
tural alterations of HDL3 particles that impair their capability of triggering
reverse cholesterol transport.
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Th-P15:163 INCREASED MACROPHAGE OXIDATIVE STRESS
VIA-NADPH-OXIDASE ACTIVATION AND
IMPAIRED CHOLESTEROL FLUXES IN DIABETIC
MICE: ROLE OF CELLULAR GLUCOSE UPTAKE

T. Hayek1, M. Kaplan2, R. Karry1, M. Aviram1. 1Technion Faculty of
Medicine and Rambam Medical Center, Haifa, Israel; 2Rambam Medical
Center, Haifa, Israel

Objectives: Our goal was to identify cellular mechanisms involved in
diabetes-induced macrophage-foam cell formation.

Methods: Diabetes induction in mice with no atherosclerosis was studied
in relation to cellular oxidative stress and macrophage cholesterol metabolism.
Identification of specific cellular mechanisms triggered by cellular enrichment
with glucose was employed using an in vitro system.

Results: Mouse peritoneal macrophages (MPMs) isolated from Balb-C di-
abetic mice exhibited significant higher oxidative stress, compared to control
mice. The cellular antioxidants glutathione and paraoxonase 2 (PON2) were
up-regulated in MPMs from diabetic mice compared to control mice. In vitro
studies revealed that glucose-induced oxidative stress requires glucose uptake
by the cells as D-glucose but not L-glucose. Glucose-induced oxidative stress
involved activation of the NADPH oxidase complex, as well as up-regulation
of macrophage PON2. MPMs isolated from Balb-C diabetic mice demon-
strated increased cholesterol content by 4.6 fold associated with increased
cholesterol biosynthesis, increased oxidized-LDL uptake and decreased mac-
rophage cholesterol efflux by 6.9 fold, 31%, and 75% respectively, compared
to control mice. In vitro studies of glucose-induced cholesterol accumulation
demonstrated that it is associated with up-regulation of the scavenger receptor
CD-36 and that of HMG-CoA-reductase.

Conclusion: Glucose-induced cellular oxidative stress and increased
cholesterol accumulation may lead to accelerated atherosclerosis develop-
ment in diabetic patients.

Th-P15:164 THE PROTECTIVE IMPACTS OF TOCOTRIENOLS
ON LDL OXIDIZABILITY AND ACCELERATED
ATHEROSCLEROSIS INDUCED BY OXIDIZED
CHOLESTEROL IN CHOLESTEROL FED RABBITS

M. Zainuddin, W. Ali, Z.H. Beg. Department of Biochemistry,Jn Medical
College, Amu, Aligarh, India

We have investigated the role of dietary oxidized cholesterol in the ac-
celeration of aortic atherosclerosis in cholesterol fed rabbits.Hypolipidemic,
antiatherosclerotic & antioxidant impacts of dietary tocotrienol rich fraction
(TRF) fed to rabbits for 10 weeks mixed with a diet containing 0.33% nonox-
idized cholesterol or the same diet containing 0.33% cholesterol of which 5%
was oxidized were also investigated.Feeding of TRF with cholesterol/oxidized
cholesterol rich diet mediated a decrease in plasma TG,TC,VLDLC &
LDLC.Feeding of only 16.4 mg/day oxidized cholesterol increased fatty
streak lesions in the aortas by 100% in comparison to rabbits fed only
nonoxidized cholesterol,which was blocked by TRF.In comparison to control
rabbits, SdLDLC was increased by 9.3 &14.4 fold in cholesterol/oxidized
cholesterol fed rabbits.TRF feeding was associated with a more significant
decline in SdLDLC levels in both groups of hyperlipidemic rabbits, when
compared to LbLDLC levels.TRF treatment significantly blocked the in vivo
oxidation of LDL, SdLDL & LbLDL as measured by ex vivo baseline conju-
gated diene (CD). In normal rabbits, the lag time required for CD formation
was significantly lower for SdLDL (10 min) in comparison to higher values
obtained for LDL (75min) & LbLDL (39 min), which shows a strong sus-
ceptibility of SdLDL oxidation.TRF treatment significantly increased the lag
time required for CD formation in LDL & LbLDL, with a maximum increase
in more atherogenic SdLDL.TRF feeding also exhibited a positive effect on
antioxidant enzymes. Therefore, daily intake of TRF will be useful in the
prevention & treatment of atherosclerosis.

Th-P15:165 STUDY OF THE EFFECT OF VITAMIN E ON THE
PREVENTION OF LDL OXIDATION BY
MYELOPEROXIDASE

S.Z. Samsam Shariat, M. Taher, F. Khakpour. Isfahan University of Medical
Scences, Isfahan, Iran

Oxidized form of low density lipoprotein (LDL) appears to have an important
role in the formation of lipid-laden foam cells, which is an early step in the
atherogenic processes. Myeloperoxidase (MPO), an enzym found in human
neutrophils, catalyses the production of a potent oxidant-Hypochlorous acid

(HOCL) from hydrogen peroxide(H2O2) and chloride ions (CL). Hypochlor-
ous acid is belived to be the major strong oxidant which reacts with a
wide variety of biological molecules such as proteins, lipids, DNA and etc.
HOCL-modified LDL has been the subject of extensive studies due to its
presence in human atheroma and in LDL isolated from atherosclerotic tissues.
In the present study, we examine the effect of vitamin E, as an antioxidant,
on LDL oxidation by myeloperoxidase. Oxidation of LDL were monitored
spectrophotometrically by determination of conjugated diene formation at 234
nm in response to lipid peroxidation mediated by MPO. Our data show that
vitamin E inhibits in vitro LDL oxidation mediated by MPO. These resuls
also indicate the importance of vitamin E as dietary supplement in prevention
of atherosclerosis.

Th-P15:166 THE 7-OXYSTEROLS, AT ATHEROMA RELEVANT
PROPORTION, CONFER SYNERGISTIC AND
PRO-APOPTOTIC EFFECT IN VITRO

D.A. Larsson, S. Baird, J.D. Nyhalah, W. Li, X.-M. Yuan. Division of
Experimental Pathology, Faculty of Health Sciences, Linkoping University,
Linkoping, Sweden

Objective: Oxysterols constitute the major toxic component in oxLDL and
are present in mixtures in human atheroma lesions. We aimed to study
cellular effects of 7β-hydroxycholesterol (7βOH), 7-ketocholesterol (7keto),
25-hydroxycholesterol (25OH) and 27-hydroxycholesterol (27OH), both sepa-
rately and in pathological relevant mixtures as they appear in human atheroma
lesions.

Methods: Oxysterol mixtures were prepared according to previous pub-
lication. After exposure to the mixed oxysterols apoptosis and necrosis in
U937 cells was assessed by detection of phosphatidylserine exposure, caspase-
3 activity, the pan-caspase inhibitor caspACETM*FITC-VAD-FMK in situ
Marker and TUNEL. Intracellular oxidative stress and total cellular reduced
thiol oxidation in the cells were assayed using fluorescence substrate Ac-
DEVD-AMC, dichlorodihydrofluorecein diacetate or dihydroethidium, and
5,5’-dithiobis-(2-nitrobenzoic acid), respectively.

Results: The 7βOH and 7keto induced caspase activation, ROS production,
reduction of cellular thiols and cell death. The 25OH and 27OH did not
cause any of the above alterations, whereas 7βOH and 7keto had synergistic
toxic effects on the cells when mixed in a plaque relevant proportion. Single
25OH or 27OH exhibited quenching effects on 7βOH- and 7keto-induced cell
death by inhibiting ROS production and cellular thiol depletion. Importantly,
the four oxysterols at atheroma relevant proportion and concentrations were
pro-apoptotic.

Conclusions: The results indicate that the major oxysterols accumulated
in human atheroma are pro-apoptotic and may contribute to atherosclerotic
lesion development.

Th-P15:167 EFFECT OF OX-LDL ON STROMAL CELL
DERIVED-FACTOR 1A EXPRESSION IN RAT VSMCS

Z. Wang1,2, Y.C. Lv2, G.H. Li2, X.F. Zhou2, Y.F. Tian2, C.K. Tang1,2,
Y.L. Tu2, G.X. Wang1. 1Bioengineering College of Chongqing University
and Key Lab for Biomechanics/Tissue Engineering of Ministry of Education,
Chongqing, China; 2The Institute of Cardiovascular Disease, Nanhua
University, Heng Yang, Hunan, China

Background: to explore the effect of Ox-LDL on Stromal Cell Derived-Factor
1alpha (SDF-1alpha) expression in rat vascular smooth cells (VSMCs).

Methods: primary rat VSMCs was incubated with different concentrations
of Ox-LDL, or with 50 50μg/L Ox-LDL at different time, lipid-loading was
shown by red oil O, SDF-1alpha mRNA and protein was revealed by RT-PCR
and Western blot respectively.

Results: SDF-1alpha was constitutionally expressed in rat VSMCs and was
concentration-dependent up-regulated by Ox-LDL within 0-50μg/L, 5 folds
up-regulation was induced by 50μg/L ox-LDL at 48h; SDF-1alpha expression
was peaked at 12h and then followed with a decline, but maintained at 3 folds
level of basal level.

Conclusion: Ox-LDL powerfully induces upregulation of SDF-1alpha in
Rat VSMCs dose and time dependently.
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Th-P15:168 CONTROL OF LP(A) WITH DIET AND
SUPPLEMENTS: ACCOMPLISHING THE
IMPOSSIBLE!

S.R. Gundry, W.E. Ehrman. The International Heart and Lung Institute,
Center for Restorative Medicine, Palm Springs, USA

Objectives: Lipoprotein (a) is a genetically inherited lipoprotein that carries
a high association with atherosclerosis owing to its adhesion qualities to
endothelial cells. It is known to be unaffected by statins and diet is believed to
have little, if any, correlation with Lp(a) serum levels. Based upon antecdotal
reports and experience with our own pts, we recruited 40 pts with elevated
Lp(a) levels for a 6 month study of diet alteration coupled with ingestion of
Niacin and Co-enzyme Q-10.

Methods: All recruited pts had Lp(a) levels above 33 mg/dL for inclusion
in the study. All pts were instructed to avoid or diminish their ingestion
of bread, pasta, potatoes, rice and refined cardohydrates, while ingesting a
head/bag of dark salad greens/day and consuming 1/2 cup of raw nuts/day and
using only olive oil in cooking and dressings. All pts gradually increased to
1,000 to 1,500mg of extended release Niacin/day plus 150mg of CoQ10/day.
Three women could not tolerate Niacin and were switched to 1000 mg of
Inositol (IP-6). Pts Lp(a) levels were assessed at baseline and 6 months.

Results: Patient ages ranged from 45 to 78 yrs. Baseline Lp(a) ranged from
33 to 168 (mean 78mg/dL) and fell to 10 to 45 (mean 28mg/dL) in 6 months
with the diet and supplement program.

Conclusions: In contrast to previous reports, Elevated Lp(a) levels dramat-
ically respond to an alteration in diet coupled with two simple supplements,
and can be normalized in almost all pts.

Th-P15:169 EFFICACY OF OMEGA-3 FATTY ACIDS IN
LOWERING LIPOPROTEIN(A) LEVELS: A
PRELIMINARY STUDY

R. Marcucci, F. Sofi, S. Ferrini, A. Capalbo, I. Lapini, A. Abdihakim,
E. Sticchi, D. Prisco, R. Abbate, G.F. Gensini. Department of Surgical and
Medical Critical Area, University of Florence, Florence, Italy

Lipoprotein (a) [Lp(a)] is a lipoprotein which several studies have shown to
play an important role in atherosclerotic diseases wehreas few and inconsistent
data are present on the possible therapy able to lower Lp(a). a preliminary
paper indicated a possible lowering effect for omega-3 fatty acids. Aim of our
study was to evaluate the effect of omega-3 fatty acids (2 g/die for 3 months)
on Lp(a) levels in 23 patients (14M/9F) (age: 55 (33-74) yrs) who reported
to have high Lp(a) levels (>300 mg/L). These patients had either a history
of venous thromboembolism (n=6) or atherothrombosis (n=17). Venous blood
sampling were obtained at baseline (T0), and after 1 (T1), 2 (T2) and 3
(T3) months of therapy. Lp(a) median values resulted to be decreased after
3 months of therapy with omega-3 fatty acids [T0: 928 (461-2120) mg/L vs.
T3: 745 (405-1554) mg/L] with a similar pattern shown at the intermediate
measurements [T1: 859 (503-1512) mg/L; T2: 769 (385-1483);]. Delta value
of decrease of Lp(a) between T0 and T4 was 141.3±75.6 mg/L with a mean
reduction of 26.3%. Globally, Lp(a) levels decreased in 13/23 (56.5%) patients
at T4. In particular, at T1, Lp(a) levels decreased in 14/23 patients (60.9%):
in 10/14 this decrease persisted until the end of therapy (T4); in 4 patients
Lp(a) levels returned similar to the baseline. In 3 patients omega-3 fatty acids
decreased Lp(a) levels only after two months (T2). These preliminary results
demonstrated a possible beneficial effect of omega-3 fatty acids in decreasing
the levels of Lp(a).Larger and controlled trials are needed to confirm this
preliminary data.

Th-P15:170 PLASMA LIPOPROTEIN (A) LEVELS AND
LDL-CHOLESTEROL LOWERING RESPONSE TO
STATIN THERAPY IN PATIENTS WITH
HETEROZYGOUS FAMILIAL
HYPERCHOLESTEROLAEMIA

G. Miltiadous 1, M. Cariolou2, Z.O.I. Mitrogianni1 , M. Doumas1,
V. Saougkos1, E. Bairaktari3 , M. Elisaf1. 1Department of Internal Medicine,
Medical School, University of Ioannina, Ioannina, Greece; 2Molecular
Genetics Department B-Laboratory of Forensic Genetics, The Cyprus
Institute of Neurology & Genetics, Nicosia, Cyprus; 3Biochemistry
Laboratory, Medical School, University of Ioannina, Ioannina, Greece

Introduction: Familial hypercholesterolaemia (FH) is characterised by ele-
vated plasma LDL-cholesterol (LDL-C) levels and premature ischemic heart
disease. Statin therapy is mandatory in order to prevent atherosclerosis in

patients with heterozygous FH. Both genetic and environmental factors af-
fect the statin-induced LDL-C lowering effect in patients with heterozygous
FH.

Aim of the Study: Recently published data suggest that plasma lipoprotein
(a) [Lp(a)] levels may affect the efficacy of statin therapy in patients with
nephrotic syndrome. However, no data are available concerning the effect of
the Lp(a) levels on the efficacy of statin therapy in patients with heterozygous
FH. This study examined the effect of the Lp(a) levels on the LDL-C lowering
effect of statin therapy in patients with molecularly defined heterozygous FH.

Study Population: The study population consisted of 49 heterozygous FH
probands with known LDLR gene mutations. Atorvastatin 20mg/day was
prescribed in these patients and plasma lipid parameters were determined
before and after 12 weeks of therapy.

Results: stain therapy resulted in a decrease of LDL-C by 37%. The LDL-C
decrement was positively correlated with the baseline plasma LDL-C levels
(r=0.48, p=0.006). In addition, the type of the LDLR gene mutations affected
the statin-induced lipid lowering effect in patients with heterozygous FH. In
details, patients with a type V mutation have showed a higher percentage
decrease in LDL-C levels after the drug therapy compared with patients with
type II mutations (49±9 vs 34±9%, p=0.00). Finally, there was a negative
correlation between the baseline Lp(a) levels and the LDL-C lowering effect
of statin therapy (r=-0.48, p=0.006). In a multiple regression analysis the
above correlations still remain significant.

Conclusions: The LDL-C lowering effect of statin therapy in patients with
heterozygous FH depends on the type of the LDLR gene mutations and the
baseline levels of both LDL-C and Lp(a).

Th-P15:171 LIPOPROTEIN(A) AND PERIPHERAL ARTERIAL
DISEASE BY ANKLE/BRACHIAL INDEX: DATA
FROM THE INCHIANTI STUDY

G.B. Vigna1, S. Volpato1, G. Zuliani1, S. Bandinelli2 , A.M. Corsi2,
F. Lauretani2, R. Fellin1, J.M. Guralnik3, L. Ferrucci4. 1Dept. of Clinical
and Experimental Medicine, University of Ferrara, Ferrara, Italy; 2Lab.
Clinical Epidemiology, Inrca, Florence, Italy; 3Lab. Epidemiol., Demograph.,
Biometry, Natl. Inst. Aging, Bethesda, USA; 4Long. Studies Sect., Cl. Res.
Branch, Natl. Inst. Aging, NIH, Baltimore, USA

Lipoprotein(a) is a LDL-like lipoprotein that has been implicated in coro-
nary and cerebral athero-thrombosis but may also condition peripheral
atherosclerosis development; however clinical studies are controversial. We
cross-sectionally evaluated the relationships between Lp(a) plasma levels and
peripheral atherosclerosis disease of the lower limbs (LL-PAD), as assessed
by the highly sensitive and specific ankle/brachial ratio pressure index (ABI),
in a sample of free living subjects ≥ 60 ys of age, from the InChianti Study.
Eligible subjects with ABI values within meaningful limits (<1.5) were 996
(age 73.9 ± 7.2 yrs, 56% women); 6.7% had ABI <0.9, indicating LL-PAD
(M 9.6%, F 4.5%). Subjects were analyzed at a Lp(a) cutoff concentration of
30 mg/dl, roughly marking their upper quartile (32 mg/dl). At multivariate
logistic analysis Lp(a) >30 mg/dl was strongly correlated with LL-PAD, after
adjusting for the common cardiovascular risk factors, and a stepwise proce-
dure identified Lp(a) (OR 2.23, IC 95% 1.29-3.87), age (OR 1.09, IC 95%
1.05-1.13), hypertension (OR 2.02, IC 95% 1.08-3.77) smoking (pack-year
OR 1.03, IC 95% 1.02-1.04), CRP (logCRP 1.52, IC 95% 1.18-1.95) and
triglycerides (1.003, IC 95% 1.000-1.007) as the most significant variables
associated with LL-PAD prevalence. Results were consistent across gender
and when Lp(a) was analyzed as quartiles (IV quartiles vs. I quartiles: OR
3.03, IC 95% 1.28-7.18). In conclusion, high Lp(a) concentration may prove
a major risk factor for LL-PAD, even if prospective data from this same
investigation are awaited.

Th-P15:172 LP(A) SERUM LEVEL IS INCREASED BY
SIMVASTATIN AND REDUCED BY SIMVASTATIN
PLUS L-CARNITINE IN TYPE 2 DIABETES

A. Capurso, V. Solfrizzi, C. Capurso, A.M. Colacicco, A. D’Introno,
F. Panza. Department of Geriatrics, Center for Lipoprotein Metabolism,
University of Bari, Bari, Italy

Objective: We evaluated the effect of simvastatin alone or in combination with
L-carnitine on Lp(a) serum level in diabetics with elevated LDL-cholesterol.

Methods: 52 diabetic outpatients with elevated LDL-cholesterol and serum
Lp(a) were recruited in a open study and, after a 4 weeks diet randomly as-
signed to receive either 20 mg/day of simvastatin or 20 mg of simvastatin
plus 2 g of L-carnitine orally for a total of 60 days. Total cholesterol,

XIV International Symposium on Atherosclerosis, Rome, Italy, June 18–22, 2006



Thursday, June 22, 2006: Poster Session
P15 Pathophysiology of lipids and lipoproteins 531

T
H

U
R

S
D

A
Y

HDL-cholesterol, non-HDL cholesterol, LDL cholesterol, triglycerides, apoB
and serum Lp(a) were evaluated at baseline and at 60 days.

Results: There was a significant reduction in LDL-cholesterol, non-HDL
cholesterol and apo B within groups (Bonferroni-P<0.01) but not between
groups, while no differences were observed within groups and between groups
for HDL-cholesterol value. Triglycerides significantly decreased only in the
simvastatin group. Lp(a) serum levels increased from baseline to 60 days
in the simvastatin group alone while it reduced significantly (Bonferroni -
P<0.05) in the simvastatin plus L-carnitine group.

Conclusions: Our findings provide support for a possible role of combined
treatment with L-carnitine and simvastatin in lowering Lp(a) serum levels in
patients with type 2 diabetes mellitus than with simvastatin alone. Our results
suggest that L-carnitine stimulating fatty acid breakdown at the mitochondrial
level, could reduce liver fatty acid inflow for Lp(a) production, thus distinctly
lowering levels in the subjects presumably affected by excess production of
this atherogenic lipoprotein.
Funding: none declared.

Th-P15:173 LP(A) CONCENTRATION IN 38-41 WEEK TERM
NEWBORNS AND THEIR RELATIONSHIP TO
SERUM AND LIPOPROTEIN CHOLESTEROL
LEVELS

E. Gesteiro1, A. Fernández De Los Rios1, S. Bastida2, F.J. Sánchez-Muniz 2.
1Clinical Analysis Service, Hospital de Mérida, Badajoz, Spain; 2Nutrition
Department, Facultad de Farmacia, Universidad Complutense, Madrid, Spain

Objective: Lp(a) is a lipoprotein with structural similarity to LDL. It appears
to be a significant serum cholesterol carrier in adults but according to the
scarce information available it shows very low levels at birth.

Methods: Neonates born between the 31st May, 2004 and the 12th
December, 2005 were studied. Due to lipids and lipoproteins appear highly in-
fluenced by gestational age 170 (90 females and 80 males) singleton and term
neonates, born in the Merida’s Hospital (Badajoz, Spain) from the 38th-41st
weeks were selected. Cholesterol was measured by the CHOD-PAP method,
HDL-cholesterol by PEG modified enzymes, Lp(a) by immunoturbidimetry
and LDL-cholesterol was calculated by the Friedewald et al. formula.

Results: Lp(a) Concentration was 2.45 (0-38.2) mg/dL [median (range)]
for the total of neonates, 3.05 (0-38.2) mg/dL in the 90 females and 1.90 (0-
13.5) mg/dL in the 80 males (gender differences p=0.008, U-Mann-Whitney
test). Females present significantly higher Lp(a) levels at 39th wk. At the
38th wk, Lp(a) concentrations show a concentration peak in both males and
females. A positive significant correlation (Spearman test) was found between
Lp (a) and cholesterol (r=0.191; p=0.013) and between LDL-cholesterol
(r=0.176; p=0.024). Non significant correlations between Lp(a) and serum or
lipoprotein cholesterol were found when males and females were separately
studied.

Conclusion: As for total cholesterol and HDL-cholesterol, gender appears
to be a determinant factor of Lp(a) serum levels. Gestational age shows a
lower influence on Lp(a) concentrations.

Th-P15:174 POLYMORPIC FORMS OF HUMAN
APO-LIPOPROTEIN(A) IN HEALTHY POPULATION
OF REPUBLIC OF MACEDONIA

B. Todorova, K. Tosheska, D. Labudovic, S. Alabakovska, I. Todorov.
Department of Medical and Experimental Biochemistry, Skopje, Makedonija

Objectives: Lipoprotein(a) is a plasma particle similar in size and composi-
tion to the low density lipoprotein. The protein moiety of Lp(a) consists of
Apo(a) and ApoB-100. Apo(a) exists in polymorphic forms. The aims of our
study were to determine: plasma Lp(a) concentration, frequency of Apo(a)
isoforms their allelic frequences, molecular mass of Apo(a) isoforms and their
correlation with Lp(a) plasma concentration. Material/Methods:EDTA plasma
samples from 180 healthy blood donors, aged 18-60 years were included in
the study. Separation and visualization of Apo(a) isoforms was performed
by gradient denaturing 3-15% sds-page followed by immunobloting. Allelic
frequences were calculated with maximum-likelihood method.

Results: The most frequent Apo(a) isoforms were single band isoforms
(59,44%), compared to double band isoforms (33,56%) and carriers of null
phenotype accounted for 5%. The most frequently found were HMW isoforms,
single (S4 49,14% and S3 27,59%); double (S4S3 43,75% and >S4S4 34,38%.
Molecularmass was in the range of 417-785 kDa. There was a statistically
significant inverse correlation between Apo(a) isoform size and Lp(a) plasma
level (r=0,3477, p<0,001). Estimated allele frequences were: Lp0 0,242; LpB

0,028; LpS3 0,201; LpS4 0,397; Lp>S4 0,110 (x2=17,21, df = 15; p<0,3067)
we concluded that the most frequent are HMW isoforms (S4,S3).

Conclusion: According to estimated allele frequencies population is in
Hardy-Weinberg equilibrium.
Funding: This work was supported by a grant from USA-Macedonian Joint
Fund for Scientific and Technological Corporation (project no. 138/NI

Th-P15:175 THE SHORT-TERM EFFECT OF HIGH-DOSE
STATIN ON LP(A) IN PATIENTS TREATED WITH
CORONARY ARTERY BYPASS GRAFTING

I.M. Poulsen1, S. Riahi1, E. Toft1, J.H. Christensen2 , E.B. Schmidt1. 1Dept.
of Preventive Cardiology, Aarhus University Hospital, Aalborg, Denmark;
2Dept. of Nephrology, Aarhus University Hospital, Aalborg, Denmark

Objectives: The effect of statins on Lp(a) is controversial, although most data
indicate that treatment with statins do not affect plasma levels of Lp(a), but
this may depend on the population studied. The aim of the present study was
to evaluate the effect of high-dose statin on Lp(a) in patients treated with
coronary artery bypass grafting (CABG).

Methods: Eighty patients with stable coronary disease who had all been
treated with CABG at least 3 months prior to inclusion were studied. There
were 71 men and 9 women with a mean age of 64 years. The patients were
randomized in a double blind fashion to treatment with atorvastatin 80 mg or
placebo for 6 weeks. Lp(a) was determined in fasting blood samples obtained
before and after the treatments with samples analyzed in the same analytical
run.

Results: Demographic characteristics were comparable in the two groups.
Atorvastatin as expected significantly reduced total cholesterol, LDL choles-
terol and plasma triglycerides but had no effect on HDL cholesterol. Lp(a)
significantly increased from a mean of 354 to 418 IU/l after treatment with
atorvastatin but also increased in the placebo group from 413 to 436 IU/l. The
mean difference between the two groups was -41 (p=0.12)

Conclusion: Compared to placebo 80 mg of atorvastatin did not sig-
nificantly affect levels of Lp(a) in stable patients previously treated with
CABG.
Funding: Unrestricted grant from Pfizer.

Th-P15:176 ASSOCIATION OF LIPOPROTEIN(A) WITH
CORONARIOGRAPHY PATTERN IN YOUNG
SURVIVORS OF MYOCARDIAL INFARCTION (MI)

E. Zorio1, P. Cubillo2 , C. Falcó3, L. Ramón3, J. Rueda1, A. Osa1,
M. Palencia1 , A. Salvador1, A. Estellés3, F. España3. 1Hospital
Universitario la Fe. Department of Cardiology, Valencia, Spain; 2Hospital
Universitario la Fe. Department of Clinical Pathology, Valencia, Spain;
3Hospital Universitario la Fe. Research Center, Valencia, Spain

Objective: Low molecular weight (LMW) isoforms and high levels of
lipoprotein(a) [Lp(a)] are independent cardiovascular risk factors due to their
atherogenic and hipofibrinolytic functions. We analysed these parameters and
their association with coronariography patterns in MI young survivors.

Methods: We determined Lp(a) levels and isoforms in 180 MI survivors
aged<51 years. The pattern of coronary disease was assessed with three
different scores: A) presence or absence of significant lesions; B) 0-, 1-, 2- or
3-vessel disease, and C) degree of coronary atherosclerosis: absent, mild or
severe.

Results: The frequency of Lp(a) levels =/>30 mg/dl correlated with scores
A (p=0.007) and C (p=0.002). Lp(a) levels increased with the increase of score
C (p=0.030). LMW isoforms were not associated with any score (p>0.25).
Lp(a) levels =/>30 mg/dl gave a high (98%) positive predictive value (PPV)
for the presence of coronary lesions whereas levels <30 mg/dl showed a high
negative predictive value (NPV) for the presence of 3-vessel disease (85%) or
severe coronary atherosclerosis (89%).

Conclusions: The frequency of Lp(a)≥30 mg/dl is significantly associated
with adverse patterns of atherosclerosis disease (scores A and C). Lp(a) levels
correlate better with score C, probably because it considers more number of
plaques and the % of luminal loss. Lp(a)≥30 mg/dl has a high PPV to identify
the presence of significant coronary lesions, while Lp(a)<30 mg/dl has a high
NPV and identifies the absence of both 3-vessel disease and a severe coronary
atherosclerosis.
Funding: Fundación Hospital La Fe; FIS PI050799 and PI050844.
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Th-P15:177 DIAGNOSTIC VALUE OF SIMULTANEOUS
DETERMINATION OF LIPIDS PROFILE, LIPID
PEROXIDATION AND LP(A) IN CORONARY HEART
DISEASES

N. Rashtchizadeh, A. Ghorbanihaghjo, M. Rohbaninoubar, A. Vatankhah,
D. Agaverdizadeh. Drug Applied Research Center- Biochemistry Department,
Tabriz University of Medical Sciences, Tabriz, Iran

Objective: It has been reported that, the oxidative modification of lipid and
lipoproteins, especially the modification of LDL by oxidation is a key event
in early atherogenesis. On the other hand some evidences have shown that
elevated serum level of lipoprotein(a) [Lp(a)] is associated with an increased
risk for coronary heart diseases (CHD). The aim of the present study was
to investigate the diagnostic value of the association dyslipidemia, abnormal
levels of Lp(a) and product of lipids peroxidation as a risk factor for CHD.

Methods: Sixty Iranian men (age <55 years), with proven CHD by
angiography, were appointed from the cardiology division. The control group
consisted of 60 men matched for age and body mass index, which selected
from individual receiving medical examination who were illness free, de-
termined by physical examination, routine laboratory data or angiography
for CHD when needed. In all cases the serum levels of lipids profile were
measured by enzymatic standard methods. The levels of Lp(a) and malon-
dialdehyde (MDA) as an indicator of lipid peroxidation were measured by
nephelometric and flourimetric methods, respectively.

Results: Comparing with control significant elevation in the levels of TC,
TG, LDL-C, MDA and Lp(a) and marked reduction in the concentration of
HDL-C were noticed in the patients groups (p<0.05 in all the cases).

Conclusion: The data indicate the high incidence of abnormal lipids
profile, Lp(a) and MDA levels in patients suffering from CHD.

It was concluded that simultaneous determination of lipids profile, lipid
peroxidation product and Lp(a) may by useful in diagnosis and prevention of
CHD.
Funding: Our study confirmed that serum Lp(a) and MDA concentration in
such patients could be a useful laboratory technique in confirmatory diagnosis
of CHD.

Th-P15:178 CORRELATION BETWEEN BLOOD VALUES OF
THE LIPOPROTEIN (A) AND DEGREE OF
STENOSIS OF THE CORONARY BLOOD VESSELS

M. Noshpal, V. Arsova, J. Lovcanska, M. Otljanska, B. Sidovska,
S. Malikovska. Institut for Heart Desease, Sokpje, Makedonija

In 1963 Berg was the first author who describes the lipoprotein (a) (LP-a)
as a separate antigenic entity of the LDL cholesterol, which has simi-
lar but not identical physic-chemical, imunological and specific functional
characteristics.

Its blood concentration show great individual variations between 0,01 and
2,0 g/l. The values over 0,30 g/l are associated with doubled increase of the
coronary risk.

In our study 124 patients (ps.) were included and subjected to laboratory
examinations of the lipoprotein (a) values. They were divided in three groups
depending on findings of coronary angiography performed. The group 1 was
represented by ps. with one coronary vessel diseased, the group 2 by ps. with
more than one coronary vessel diseased and the control group by ps. in no
presence of atherosclerotic plaques were found on coronary angiography.

The study cases were divided into three subgroups depending on the values
of blood levels of lipoprotein(a) obtained

The results obtained showed presence of the highest lipoprotein (a) concen-
trations in blood examples of ps. with more than one coronary vessel diseased.
Contrary the lowest values were obtained in ps. in whom. no atherosclerotic
plaques were found on coronary angiography.

The statistical analysis of contingency table showed that the type of Lp(a)
values depends on the group of ps. analysed the significance degree beeng in
the frame of n=0.00192 according to Pirsons x2 - square formula.

In conclusion, the values of lipoprotein (a) are exceprionalli valuable
indicator of the coronary risk present.

Th-P15:179 LIPOPROTEIN (A) PLASMA LEVEL,
RHEUMATOLOGIC DISEASE AND ALLERGIC
DISEASE

A.F.G. Cicero, M. Bove, A. Lucicesare, S. Linarello, L. Laghi, A.V. Gaddi.
Gc Descovich Atherosclerosis Research Centre, Alma Mater Studiorum
University of Bologna, Bologna, Italy

Objective: To investigate the association of extreme Lp(a) values to either
rheumatologic and allergic diseases in a large sample of hyperlipidaemic
patients.

Methods: We retrospectively evaluated the case form of the last 869
patients consecutively visited in the ambulatory service of the GC Descovich
Atherosclerosis and Metabolic disease Research Centre of the University of
Bologna for whom at least two Lp(a) dosages were available. Then we divided
subjects in IpoLp(a) [<5 mg/dL], normoLp(a) [5-30 mg/dL] and HyperLp(a)
[>30 mg/dL] and we investigated if they or a first degree family member were
also affected by a rheumatological disease (ostheoarthritis excluded) or an
allergic one. The association between categories of patients has been evaluated
by logistic regression analysis.

Results: Compared to normal Lp(a) plasma level, high Lp(a) plasma
level are associated to a higher frequency of rheumatologic disease both in
the individual (OR= 2.000, 95%IC= 1.0004-2.9560) and in its family (OR=
10.5475; 95%IC= 3.4682-18.3751). Compared to normal Lp(a) plasma level,
low Lp(a) plasma level are associated to a higher frequency of allergic disease
both in the individual (OR= 3.9856, 95%IC= 1.1294-5.4318) and in its family
(OR= 10.2160, 95%IC= 2.8499-16.6485).

Conclusions: Beyond all the limitations of the study design, this report sug-
gest a pathogenetic link between high Lp(a) plasma level and rheumatologic
disease and low Lp(a) plasma level and allergic disease.
Fundings: Alma Mater Studiorum University of Bologna, National Institute
for Cardiovascular Research (INRC).

Th-P15:180 SIGNIFICANT REDUCTION OF LIPOPROTEIN(A)
LEVEL IN LPA-TRANSGENIC MICE AFTER
TREATMENT WITH AN ANTISENSE INHIBITOR OF
THE LPA GENE

K. Eliassen1, P.A. Teivainen-Lædre1 , A. Svindland2, L.S. Nissen-Meyer2,
R.M. Crooke3, M.J. Graham3, K. Berg1. 1Norwegian School of Vet. Science,
Oslo, Norway; 2University of Oslo, Oslo, Norway; 3Isis Pharmaceuticals,
Carlsbad, USA

Objective: Elevated level of plasma Lp(a) is a significant cardiovascular risk
factor in man that can not be reduced by conventional drug therapy. ISIS
144367 is an antisense inhibitor of the human gene (LPA) encoding apo(a).
The present study was undertaken in order to examine the effects of antisense
inhibition of LPA in hLPA-YAC transgenic mice (gift from Dr. E. Rubin, CA.,
USA).

Methods: Two groups of 6 mice were fed a standard mouse diet. One
group was given 25 mg/kg ISIS 144367 i.p. twice a week, the other was given
saline. Liver apo(a) mRNA and plasma apo(a) protein levels were determined
by quantitative PCR and ELISA, respectively. Body fat content was measured
using dual x-ray absorptiometry. Otherwise standard methods were used.

Results: After 4 weeks of treatment apo(a) mRNA levels had been reduced
by 85% and apo(a) protein levels by 70%. The levels of triglycerides, total,
LDL, or HDL cholesterol did not change significantly. As judged from the
results of ALT, AST and BUN analyses, ISIS 144367 had no toxic effect
on the liver. However, the relative liver weight increased significantly while
liver fat content was reduced as judged from lipid staining and number of
vacuolated cells. Total body fat content did not change significantly.

Conclusions: The human LPA antisense compound, ISIS 144367, was
very efficient in suppressing expression of the human LPA gene in transgenic
mice. We suggest that targeting LPA expression by antisense compounds
could become a useful strategy for treatment of high Lp(a) levels in man.
Funding: The work was supported by the Sigurd K Thoresen Foundation,
Oslo, Norway.
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Th-P15:181 IMPLICATIONS OF LOW HDL-C AND HIGH
HOMOCYSTEINE LEVELS FOR LEFT
VENTRICULAR AKINESIS IN PATIENTS WITH
ACUTE CORONARY SYNDROME

M. Dluzniewski 1, E. Burbicka1, E. Kostarska-Srokosz1 , W. Braksator1,
H. Bukowska2, K. Chelstowski2 , M. Naruszewicz2 . 1II Cardiology Clinic
The Warsaw Medical University, Warsaw, Poland; 2Center for
Atherosclerosis Research, Pomeranian Medical University, Szczecin, Poland

Objective: The ischaemic heart disease risk factors which may have a poten-
tial effect on the occurrence of left ventricular akinesis and its extensiveness
in patients with recent myocardial infarction were identified.

Methods: 126 patients (42 women and 84 men) at a mean age of 57.0 ± 8.5
years, who reported to the Intensive Care Unit within 12 hours of occurrence
of acute coronary syndrome, were enrolled in the study. The patients were
divided in two groups, i.e. those with (42% of the patients) or without (control
group) akinesis.

Results: The group of patients with akinesis was found to have a statis-
tically significantly (ANOVA) reduced HDL-C levels (35.6 vs 43.2 mg/dl),
p < .000, and statistically significantly higher homocysteine levels (18.25 vs
15.36 mmol/L), p < .009, as compared with the control group. No inter-group
differences were found with respect to the levels of TC, TG, LDL-C, Lp(a),
glucose, fibrinogen and BMI. On the other hand, hsCRP levels were on the
verge of significance, p < .064. In addition, the extensiveness of akinesis was
found to be associated with the lowering HDL-C level, p < .014, and the
increasing homocysteine level, p < .0321

Conclusion: This study indicates for the first time the new role of HDL
and homocysteine in physiopathology of myocardial infarction.
Funding: This study was supported by grants from Medical University of
Warsaw and from Vis-Cordis Foundation.

Th-P15:182 IS SERUM HDL A PROGNOSTIC INDICATOR IN
CRITICALLY ILL PATIENTS WITH STRESS
HYPERGLYCAEMIA?

A. Jones1, A. Barnett2 , D. Mullhi3, F. Gao3. 1Department of Biochemistry,
Heart of England NHS Foundation Trust, Birmingham, United Kingdom;
2Department of Diabetes, Heart of England NHS Foundation Trust,
Birmingham, United Kingdom; 3Department of Anaesthesia, Heart of
England NHS Foundation Trust, Birmingham, United Kingdom

Objectives: Metabolism is deranged during critical illness leading to acute
hyperglycaemia and abnormal lipid profiles. Acute hyperglycaemia is known
to adversely affect outcome. The prognostic value of dyslipidaemia is less
well documented, but low serum HDL concentrations are associated with a
poor outcome in septic patients. The objectives of this study were to quantify
the prevalence of low high-density lipoprotein cholesterol (HDL) in intensive
care patients, with or without sepsis, who develop acute hyperglycaemia, and
any association with clinical outcomes.

Methods: Lipid profiles were assayed in consecutive non-diabetic in-
tensive care patients who developed stress hyperglycaemia (hyperglycaemia
necessitating insulin therapy). Low serum HDL was defined as being <1
mmol/L.

Results: Of the 103 hyperglycaemic patients, HDL was <1 in 63 (61%).
Age did not differ significantly between patients with low/high HDL. Intensive
care mortality did differ significantly (37% vs.13%, p=0.005), as did hospital
mortality (53% vs. 25%, p=0.003).

Discussion: Serum HDL was low in a large proportion of non-diabetic
intensive care patients who developed acute hyperglycaemia, and it was as-
sociated with a significantly higher intensive care and hospital mortality than
patients who had a HDL ≥ 1.1mmol/L. Further work is needed to elucidate
whether this was an epiphenomenon, or a causal relationship, and whether
novel therapies aimed at treating dyslipidaemia may improve the outcomes of
intensive care patients.
Funding: Work was funded by a grant from The Intensive Care Society (U.K.)

Th-P15:183 LOW HIGH-DENSITY LIPOPROTEIN
CHOLESTEROL PREDISPOSES TO INCREASED
INFLAMMATORY AND COAGULATION
RESPONSES UPON ENDOTOXIN INFUSION IN VIVO

R. Birjmohun1, S. Van Leuven1, C. Van ’T Veer2, H.A.N. Levels1,
R. Bisoendial1 , J. Meijers, T. Van Der Pol1, M. Levi1,2, J. Kastelein1 ,
E. Stroes1. 1Academic Medical Center, Vascular Medicine, Amsterdam, The
Netherlands; 2Academic Medical Center, Experimental Internal Medicine,
Amsterdam, The Netherlands

Objective: Low high-density lipoprotein cholesterol (HDLc) is associated
with accelerated atherosclerosis. This is assumed to be the consequence of
its role in reverse cholesterol transport (RCT). However, HDLc also has
anti-inflammatory properties. In the present study we evaluated whether
and to what extent HDLc levels determine biological sensitivity towards a
standardized inflammatory challenge.

Methods: We compared the responses of a single bolus infusion of 1 ng/kg
lipopolysaccharide (LPS) in eight healthy men with low HDLc (0.8±0.1
mmol/L) and 8 healthy men with high HDLc levels (2.0±0.4 mmol/L).
Inflammation and coagulation markers were measured at consecutive time
points up to 24 hours after the challenge.

Results: The pro-inflammatory response was markedly increased in the
low HDLc group (interleukin-6; p=0.02, interleukin-8; p<0.01, monocyte
chemoattractant protein-1; p=0.03 and C-reactive protein, p<0.001). Con-
comitantly, endothelial- (von Willebrand factor antigen; p<0.01) and coagula-
tion activation (prothrombin fragment F1+2; p<0.01 and tissue factor mRNA
levels; p=0.03) was more pronounced in the low HDLc group.

Conclusions: Low HDLc is associated with an increased sensitivity
towards inflammatory stimuli reflected by an enhanced inflammatory and
coagulation response upon LPS challenge. These data underscore that HDLc,
next to its traditional role in RCT, exerts potent anti-inflammatory effects
in vivo, thus lending further support towards HDLc increasing strategies to
optimize cardiovascular prevention.
Funding: This study was supported by a educational grant by the Dutch Heart
Fundation.

Th-P15:184 HDL CHOLESTEROL MAY PARTICIPATE IN
CHOLESTEROL EFFLUX FROM ERYTHROCYTE
MEMBRANES - A NOVEL ATHEROPROTECTIVE
MECHANISM

D.N. Tziakas1, J.C. Kaski2, G.K. Chalikias1 , C. Romero3, S. Fredericks3 ,
I.K. Tentes4, A.X. Kortsaris4, D.I. Hatseras1, D.W. Holt3. 1University
Cardiology Department, Democritus University of Thrace, Alexandroupolis,
Greece; 2Cardiovascular Biology Research Centre, St George’s University of
London, London, United Kingdom; 3Analytical Unit, St George’s University
of London, London, United Kingdom; 4University Biochemistry Department,
Democritus University of Thrace, Alexandroupolis, Greece

Introduction: Erythrocyte membranes are present within lipid cores of rup-
tured coronary atherosclerotic plaques. Cholesterol contained in erythrocyte
membranes contributes to lipid core growth and thus to plaque vulnerability.
Total cholesterol content of erythrocyte membranes (TCEM) is higher in
unstable coronary artery disease (CAD) patients compared to patients with
stable angina, suggesting a role of TCEM in plaque growth and vulnerability.
High density lipoprotein (HDL) cholesterol plays an important role in choles-
terol efflux from cell membranes. We investigated the association between
circulating HDL cholesterol levels and TCEM in CAD patients.

Methods: We studied 332 patients (240 men, 65±11 years) of whom
84 had unstable CAD and 248 had stable angina. TCEM was measured on
erythrocyte membrane ghosts using an enzymatic assay, while protein content
was measured by the Bradford method.

Results: We observed an inverse linear association between HDL levels and
TCEM (r=-0.101, p=0.047). TCEM levels were higher (p=0.015) in patients
with low HDL cholesterol levels (≤42.5 mg/dl), (110.2 ug/mg IQ 70.9-161.9)
compared to patients with high HDL cholesterol levels (> 42.5 mg/dl), (89.8
ug/mg IQ 54.6-148.4). In linear regression model, after adjusting for presence
of diabetes and statin use, HDL levels remained negatively associated with
TCEM (b=-0.121, p=0.026).

Conclusions: The present study shows that HDL cholesterol levels are
inversely related to TCEM in CAD patients, suggesting a novel beneficial
mechanism by which HDL cholesterol exerts its protective effects against
atherosclerosis.
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Th-P15:185 HIGH-DENSITY LIPOPROTIEN TRANSPORT IN
THE METABOLIC SYNDROME: APPLICATION OF
A NEW MODEL FOR HDL PARTICLE KINETICS

J. Ji1, G.F. Watts1, A.G. Johnson2, D.C. Chan1, E.M.M. Ooi1, K.A. Rye3,
A.P. Serone4, P.H.R. Barrett1 . 1School of Medicine and Pharmacology,
University of Western Australia, Perth, Australia; 2GlaxoSmithKline R & D,
King of Prussia, USA; 3The Heart Research Institute, Sydney, Australia;
4James Lance GlaxoSmithKline Medicines Research Unit, Prince of Wales
Hospital, Sydney, Australia

Objective: To investigate HDL apoA-I and apoA-II kinetics in non-diabetic
men with the metabolic syndrome (MetS) and lean controls by developing a
model that describe the kinetics of LpA-I and LpA-I:A-II particles.

Methods: Twenty three MetS men and 10 age-matched lean controls
were investigated. ApoA-I and apoA-II kinetics were studied using a primed-
constant infusion of d3-leucine for 6 hours in the fasted state; tracer/tracee
ratios were analysed using gas chromatography mass spectrometry (GCMS).

Results: Compared with leans, MetS subjects had accelerated catabolism
of LpA-I (P<0.001), LpA-I:A-II (P=0.005) and apoA-II (P=0.005); produc-
tion rate of LpA-I was also significantly elevated in MetS, so that the dominant
changes in plasma concentrations were reduction in LpA-I:A-II (P<0.001)
and apoA-II (P<0.05). Increased catabolism of LpA-I and LpA-I:A-II were
directly related with increased waist circumference, hypertriglyceridaemia,
low HDL cholesterol, small HDL particle size, hyperinsulinaemia and low
phospholipid transfer protein (PLTP) activity; overproduction of LpA-I was
significantly associated with increased waist circumference, insulin resistance
and low PLTP activity.

Conclusions: MetS men exhibit hypercatabolism of the two major HDL
lipoprotein particles, LpA-I and LpA-I:A-II, but selective overproduction
of LpA-I maintains a normal plasma concentration of LpA-I. These ki-
netic perturbations are probably related to central obesity, insulin resistance,
hypertriglyceridaemia and low plasma PLTP activity.
Funding: GlaxoSmithKline, USA; NHMRC, NIH Australia

Th-P15:186 FUNCTIONAL AND METABOLIC
CHARACTERISTICS OF HDL IN HEALTHY
SUBJECTS AND CARDIOVASCULAR DISEASE
(CVD) PATIENTS

A.X. Medina-Urrutia, O.A. Perez-Mendez, C. Huesca-Gomez,
J. Zamora-Gonzalez, C. Posadas-Romero. Instituto Nacional de Cardiologia
Ignacio Chavez, Mexico City, Mexico

Objective: To evaluate functional and metabolic characteristics of HDL in
men with low HDL-C and cardiovascular disease (CVD), low HDL-C without
CVD, and subjects with normal HDL-C without CVD (Groups 1, 2 and 3
respectively).

Methods: Subclass HDL distribution, activities of LCAT, CETP and PLTP,
cholesterol efflux, and VCAM-1 were evaluated in 12-hour fasting serum.

Results: In comparison with G3 (n=19), G1 (n=20) and G2 (n=29) showed
lower LCAT activity (270.0 ± 56.0 nmol/mL/hr, 237.7 ± 44.3, 219.9 ± 41.0,
p<0.05), higher trigliceride/ester cholesterol ratio in the HDL particle (0.25,
0.45, 0.5, p<0.01), and less cholesterol efflux (9.78%, 5.72%, 4.9% respec-
tively). HDL subclass distribution, CETP and PLTP activities were similar
among groups. VCAM-1 serum levels were higher in G1 subjects versus G2
and G3 (118.6, 93.5, 78.4, respectively, p<0.001 G1 vs. G3). The highest
prevalence of hipertigliceridemia, central obesity and hypertension was found
in G1, with a prevalence of metabolic syndrome according to NCEP ATP III
of 70%, 17.2% and 0% for G1, G2 and G3 respectively (p<0.01 G1 vs. G2
and G3).

Conclusions: The lower LCAT activity and cholesterol efflux found in
G1 and G2 suggest a deficient reverse cholesterol transport in these subjects.
Our study did not allow us to found differences in HDL characteristics
from subjects with and without cardiovascular disease; however the higher
prevalence of metabolic syndrome observed in G1 may have had an important
role in the development of cardiovascular disease in these patients.

Th-P15:187 SMALL HIGH-DENSITY LIPOPROTEIN (HDL)
PARTICLES POTENTLY PROTECT HUMAN
ENDOTHELIAL CELLS AGAINST APOPTOSIS
INDUCED BY OXIDISED LOW DENSITY
LIPOPROTEIN

J.A. De Souza1, C. Vindis2, S. Chantepie1 , A. Negre-Salvayre2 ,
R. Salvayre2 , M.J. Chapman1, A. Kontush1. 1Inserm U551, Hôpital de la
Pitié, Paris, France; 2Inserm U466, CHU Rangueil, Toulouse, France

Introduction: Oxidised low-density lipoprotein (oxLDL) induces endothe-
lial cell apoptosis which is attenuated by plasma HDL. HDL particles are
heterogeneous in structure and function; the potential heterogeneity of HDL
anti-apoptotic activity is indeterminate.

Methods: Human microvascular endothelial cells (HMEC) were incubated
with mildly oxLDL (200 μg apoB/ml) in the presence or absence of defined
HDL subfractions (5-100 μg protein/ml).

Results: All five HDL subfractions from normolipidemic subjects protected
HMEC against oxLDL-induced apoptosis as demonstrated by fluorescent nu-
cleic acid staining (Syto13/PI), annexin V binding, DNA fragmentation,
caspase-3 activity inhibition and reduction of cytoplasmic release of cy-
tochrome c and of apoptosis-inducing factor. At equal protein concentration,
small HDL3c and 3b subfractions possessed potent anti-apoptotic activity as
compared to large, light HDL2a (up to -29%, p<0.01, vs. HDL3c) and 2b
(up to -62%, p<0.001, vs. HDL3c). All HDL subfractions attenuated intracel-
lular generation of reactive oxygen species (ROS) induced by oxLDL; such
antioxidative activity equally decreased with decrement in HDL density from
HDL3c to HDL2b (-33%, p<0.05, vs. HDL3c). The potent anti-apoptotic
activity of HDL3c subfraction was deficient (-35%, p<0.04) in dyslipidemic
low HDL-cholesterol subjects with Metabolic Syndrome (MetS; n=5) vs.
normolipidemic controls (n=5).

Conclusions: Normolipidemic small HDL3 potently protect human en-
dothelial cells against oxLDL-induced apoptosis and from intracellular gener-
ation of ROS; such HDL anti-apoptotic activity is reduced in the dyslipidemia
of MetS.

Th-P15:188 HIGH INTERLEUKIN-6 PLASMA LEVELS ARE
ASSOCIATED WITH LOW HIGH- DENSITY
LIPOPROTEIN CHOLESTEROL IN
COMMUNITY-DWELLING OLDER ADULTS: THE
INCHIANTI STUDY

G. Zuliani1, S. Volpato1 , A. Ble’6, S. Bandinelli2 , A.M. Corsi3,
F. Lauretani4, G. Paolisso5, R. Fellin1, L. Ferrucci6. 1Department of Clinical
and Experimental Medicine, University of Ferrara, Ferrara, Italy; 2Asf
Geriatric Rehabilitation, Firenze, Italy; 3Tuscany Regional Health Agency,
I.O.T., Firenze, Italy; 4Ars Tuscany, Firenze, Italy; 5Department of Geriatric
Medicine & Metabolic Diseases Vi, Napoli, Italy; 6National Institute On
Aging, NIH, Baltimore, USA

Objective: Clinical studies have demonstrated that cytokines might affect
both concentration and composition of plasma lipoproteins, including HDLs.
The aim of the study was to evaluate the relationship between inflammation
and HDL-C levels in a large sample of community dwelling older subjects.

Methods: We have investigated the possible association between low
HDL-C levels, defined as ≤10th gender specific percentile, and some circu-
lating markers of inflammation including IL-1beta, TNF-alpha, IL-6, IL-10,
IL-18, and hs-CRP in a population of 1044 community dwelling older Italian
subjects ≥ 65 years of age from the InChianti study.

Results: By multivariate logistic regression analysis (stepwise forward) we
found that IL-6 plasma levels (III vs I tertile, OR:2.10; 1.10-3.75), triglyc-
erides (III vs I tertile OR: 27.45; 8.47-88.93), fasting insulin (III vs I tertile
OR:2.84; 1.50-5.42), and age (OR: 1.038; 1.002-1.075) were associated with
low HDL-C independent of the effect of smoking, body mass index, waist
circumference, hypertension, diabetes, physical activity, alcohol intake, oral
hypoglycaemics, CRP, IL-18, and TNF-alpha levels. The adjusted attributable
risk for low HDL-C levels in the group with higher levels of IL-6 (III tertile)
was 54%.

Conclusions: The present study provides the epidemiological evidence
that, besides some characteristics of metabolic syndrome and life style habits,
IL-6 is one of the main correlates of low HDL-C levels in the older population.
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Th-P15:190 INCREASED APOLIPOPROTEIN AI TURNOVER
RATE INDUCED BY ESTROGENS-PROGESTINS

G. Dautin1, L. Duvillard 1, E. Florentin1, P. Gambert1, B. Verges1,2. 1Inserm
U 498, Dijon, France; 2Department of Endocrinology and Metabolic
Diseases, Dijon, France

Objectives: In vitro studies demonstrated that estrogens increase both
apolipoprotein (apo) AI synthesis and scavenger receptor BI expression,
which suggests that high density lipoprotein (HDL) turnover rate may be
accelerated by treatments with estrogens, despite increased or stable plasma
concentration. Thus, the aim of our study was to measure the impact of oral
contraceptive by estrogens-progestins on HDL apoAI synthesis and fractional
catabolic rates in humans.

Methods: Using 13C leucine we performed 2 apoAI kinetic stuudies in
7 healthy normolipidemic women, first at baseline and then 3 months after
the beginning of oral contraception by Moneva (30μg ethinylestradiol, 75 μg
gestodene).

Results: Three months after the beginning of Moneva, plasma trilycerides
increased by 91% in the fasting state (0.54 ± 0.23 vs 1.03 ± 0.34 mmol/l,
p<0.05). Low density lipoprotein and HDL cholesterol concentrations were
not significantly modified (respectively 2.33 ± 0.60 vs 2.74 ± 0.39 mmol/l,
1.47 ± 0.29 vs 1.56 ± 0.33 mmol/l). On Moneva we observed a 36% increasse
in HDL apoAI production rate (10.6 ± 1.6 vs 14.2 ± 1.6 mg/kg/j, p<0.05)
and a 31% increase in HDL apoAI fractional catabolic rate (0.173 ± 0.034
vs 0.221 ± 0.026 pool/j, p<0.05). Because of these opposite changes, HDL
apoAI pool was not modified (61.7 ± 6.0 vs 64.8 ± 7.1 mg/kg, NS).

Conclusion: Oral contraception by ethinylestradiol/gestodene induces an
increase in HDL apoAI turnover rate, without any change in HDL apoAI
pool. These results are in favour of an atheroprotective role of ethinylestra-
diol/gestodene.

Th-P15:191 FUNCTIONAL ASPECTS OF HDL IN PATIENTS
WITH POLYCYSTIC OVARY SYNDROME (PCOS)

R.F. Amâncio1, M.P. Rocha2, J.A. Marcondes2, C.R. Barcellos2 ,
M.C. Latrilha1 , R.C. Maranhão 1. 1Heart Institute, Medical School,
University of São Paulo, São Paulo, Brazil; 2Department of Endocrinology,
Medical School, University of São Paulo, São Paulo, Brazil

Objective: PCOS is a heterogeneous disorder, characterized by chronic anovu-
lation and hyperandrogenism, affecting 6 to 10% of women in reproductive
age. PCOS is associated with insulin resistance, hypertension, centripetal obe-
sity and dyslipidemia. HDL cholesterol levels appear to be the most important
lipid predictor of coronary artery disease in women. We verified functional
aspects of the HDL, as the capacity of the lipoprotein to receive the lipids
such as cholesteryl esters (CE), phospholipids (PL), free cholesterol (FC) and
triglycerides (TG) from an artificial nanoemulsion (LDE) and also determined
the size of HDL particles.

Methods: 20 women with PCOS, aged 24 ± 4 yr with BMI 28.8 ± 6.3
kg/m2 were studied, compared with 16 normal women with BMI 24.3 ± 5.2
kg/m2 aged 25 ± 4 yr. LDE labeled with 3H-TG and 14C-FC or 3H-CE and
14C-PL was incubated with plasma for 1 hour. After chemical precipitation of
apoB-containing lipoproteins and of the nanoemulsion, the radioactivity of the
supernatant containing HDL was counted. HDL particle size was measured by
laser-light-scattering.

Results: Lipid transfer is given in % of total incubated radioactivity,
HDL size in nm: PCOS: CE (0.7±0.6)*, FC (1.0±0.3), TG (0.6±0.2), PL
(3.5±0.9), HDL size (9.2±1.0). Controls: CE (0.5±0.1), FC (1.0±0.3), TG
(0.6±0.1), PL (3.4±0.9), HDL Size (9.0±0.6). *p<0.01.

Conclusion: In this study was observed that the PCOS affect the ability
of HDL to receive cholesteryl esters from the lipoproteins, modeled by LDE.
This may indicate that HDL is dysfunctional in PCOS patients and may have
implications in atherogenesis. Supported by FAPESP.

Th-P15:192 HDL AND THEIR CONSTITUENT S1P ACUTELY
PROTECT AGAINST MYOCARDIAL INFARCTION
IN VIVO VIA THE S1P3 SPHINGOLIPID RECEPTOR

P. Keul1, G. Theilmeier2 , J. Herrmann3, J. Larmann2, J. Mersmann2,
G. Heusch1, R. Erbel4, J. Chun5, B. Levkau1. 1Institute of Pathophysiology,
University Hospital Essen, Essen, Germany; 22Department of Anesthesiology,
University Hospital Münster, Münster, Germany; 33Department of Internal
Medicine, Mayo Clinic, Rochester, USA; 4Department of Cardiology,
University Hospital Essen, Essen, Germany; 5Department of Molecular
Biology, The Scripps Research Institute, la Jolla, USA

Objective: All treatments of acute myocardial infarction are aimed at rapid
revascularization of the occluded vessel but no strategies are available to
protect the heart from the reperfusion injury following reinstitution of blood
flow. HDL levels are inversely associated with cardiovascular risk but their
direct effects on reperfusion injury in vivo are yet unknown.

Methods and Results: We identified low HDL-C as independent predictor
for post-procedural creatinine kinase elevation in coronary artery disease
patients undergoing percutaneous coronary interventions (PCI). Experimen-
tally, we observed that HDL and its sphingolipid component sphingosine-1-
phosphate (S1P) dramatically attenuated infarction size in a mouse model of
myocardial ischemia/reperfusion by reducing both inflammatory neutrophil
recruitment and cardiomyocyte apoptosis. In vitro, HDL and S1P potently
inhibited apoptosis in rat neonatal cardiomyocytes and suppressed adhesion
of leukocytes to activated endothelium under flow conditions. In vivo, HDL-
and S1P-mediated cardioprotection was dependent on nitric oxide (NO) and
the S1P3 lysophospholipid receptor since it was abolished by NO synthase
inhibition and completely absent in S1P3-/- mice.

Conclusions: Our data demonstrate that HDL and its constituent S1P
acutely protect the heart against ischemia/reperfusion injury in vivo via a
S1P3-mediated and NO-dependent pathway. Rapid elevation of HDL levels
may thus be beneficial in patients at risk of acute myocardial ischemia and
may even be generally advisable prior to PCI.
Funding: DFG (LE 940/3) and Deichmann Foundation.

Th-P15:193 ROLE OF PLASMA PHOSPHOLIPID TRANSFER
PROTEIN ACTIVITY IN DETERMINING HDL
KINETICS IN VIVO

E.M.M. Ooi1, G.F. Watts1, J. Ji1, K.A. Rye2, A.G. Johnson3, D.C. Chan1,
P.H.R. Barrett1 . 1University of Western Australia, Perth, Australia; 2Heart
Research Institute, Sydney, Australia; 3GlaxoSmithKline R&D, King of
Prussia, USA

Objective: To investigate the relationship between plasma phospholipid trans-
fer protein (PLTP) activity with HDL metabolism in 31 men with wide-ranging
body mass index (BMI 18 - 46kg/m2).

Methods: The kinetics of HDL were measured using intravenous ad-
ministration of [D3]-leucine, gas chromatography-mass spectrometry and
multi-compartmental modelling (SAAM II). Plasma PLTP activity was de-
termined using radio-labeled phosphotidycholine and precipitation with a
MnCl2/heparin solution.

Results: PLTP activity was inversely associated with LpA-I concentration
and production rate (PR) after adjusting for insulin resistance (p<0.05). No
significant associations were observed between LpA-I fractional catabolic
rate (FCR) with PLTP activity. In a multivariate regression analysis, including
HOMA Score, triglyceride, waist circumference, cholesteryl ester transfer pro-
tein (CETP) activity and PLTP activity, PLTP activity was the only significant
determinant of LpA-I production rate (p=0.02).

Conclusion: Plasma PLTP activity may be a significant, independent deter-
minant of LpA-I kinetics in men. In states of HDL hypercatabolism, including
obesity and insulin resistance, low PLTP activity may therefore increase LpA-I
production and contribute to a balancing feedback mechanism.

Th-P15:194 USING HUMAN-MOUSE COMPARATIVE
GENOMICS TO FIND NEW GENES REGULATING
PLASMA HDL CHOLESTEROL LEVELS

J. Rollins, Y. Chen, B. Paigen, X. Wang. The Jackson Laboratory, Barharbor,
USA

Objective: To facilitate positionally cloning genes regulating plasma high-
density lipoprotein cholesterol (HDL-C) levels with comparative genomics.

Methods: We summarize human and mouse HDL-C quantitative trait loci
(QTL) found by us and others. To compare human and mouse HDL-C QTL,
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we generate the first detailed human and mouse orthologous HDL-C QTL
maps based orthologous genes in the entire human and mouse genomes.

Results: Approximately 40 HDL-regulating QTL have been identified in
either humans or mice. The comparative maps reveal that more than 90% of
human and mouse HDL-C QTL are concordant, suggesting that identifying
mouse QTL genes facilitates identifying their orthologues in humans. The
maps also help to narrow QTL for positional cloning purpose because, by
assuming that mouse and human homologous QTL have the same underlying
genes as supported by their concordance, regions not overlapped between the
homologous QTL can be excluded. Furthermore, the maps help to decide
which mouse QTL to study first, i.e. those that have been detected in multiple
mouse crosses so that haplotype analysis can used to narrow them quickly,
and those that have human homologous QTL so that the orthologues of the
identified mouse QTL genes might also regulate HDL-C levels in humans.

Conclusion: By using a combination of classical genetics approaches and
newer bioinformatics tools (including comparative genomics highlighted in
this study), identifying new drug targets for plasma HDL-C levels is becoming
more promising than ever.
Funding: Grants from NIH (HL074986, HL77796) and the American Heart
Association (AHA 0430381N).

Th-P15:195 TWO NOVEL MUTATIONS CAUSING LCAT
DEFICIENCY IN A SARDINIAN PATIENT

S.A. Muntoni1, S. Rust2, L. Atzori1 , S.E. Muntoni3, G. Assmann2.
1Toxicology Department, Cagliari, Italy; 2Leibniz-Institut Für
Arterioskleroseforschung, Münster, Germany; 3Centre for Metabolic
Diseases, Cagliari, Italy

Objective: LCAT deficiency leads to Familial LCAT Deficiency (FLD) or Fish
Eye Disease (FED). LCAT gene is located on the long arm of chromosome 16.
FLD shows corneal opacities, anemia, proteinuria up to renal failure. Plasma
triglycerides (TG) are normal to increased, low density lipoproteins (LDL) are
reduced and high-density lipoproteins (HDL) are markedly decreased. FED
shows corneal opacities with normal to increased TG and markedly decreased
HDL. A genetic analysis of LCAT gene was performed in a 64 year old
Sardinian male with hypoalphalipoproteinemia, corneal opacity, mild renal
failure.

Methods: Plasma lipids were measured according to standard procedures.
PCR-products included splice sites, lariat formation sites, and the proxi-
mal promoter. Both strands were sequenced using ABI BigDye-terminator
technology.

Results: Plasma lipids (mg/dl): Total cholesterol 68; HDL 3; TG 127;
ApoA-1 34; ApoB 48; Genetic analysis: Two different new mutations at
almost the same position in exon 6 were discovered: a one base substitution at
codon 349 of the mature protein (GCG -> GTG, Ala –> Val) and a 3-base
deletion of TGG affecting codons 348 and 349 (Gtg gTG -> GTG) that causes
deletion of Val-348 in the mature protein. The patient’s son showed only the 3
bp deletion, while the patient’s sister had normal HDL-levels and didn’t share
any LCAT allele with her brother. The variants occur in close proximity to
Asp 345, a member of the catalytic triade of LCAT (Asp345 and His377, as
well as Ser181).

Conclusions: Population studies are required to address allele frequencies
for both LCAT novel mutations.
Funding: None.

Th-P15:196 EFFECTS OF OXIDIZED AND/OR GLYCOSYLATED
MODIFICATIONS ON CHOLESTEROL EFFLUX
MEDIATED BY HIGH DENSITY LIPOPROTEIN IN
CHOLESTEROL-LOADED U937 CELLS

G.-H. Yi, X.-B. Yin, Y. Zeng, Y.-L. Tan, J.-T. Feng, L. Sun, D.-X. Zeng,
J. Wang, J.-H. Xia, Z. Ren. Institute of Cardiovascular Disease, Nanhua
University, Hengyan, China

Objective: To determine the effects of in vitro glycation of HDL on the
susceptibility of HDL to oxidation and its capacity to mediate cholesterol
efflux from macrophages, and the effects of combined glycation and oxidation
on the capacity of HDL-mediated cellular cholesterol efflux.

Methods: The cholesterol-loaded U937 cells were treated with different
concentrations of high density lipoprotein for more 24h. nHDL, glyHDL,
and oxidized glyHDL were incubated with foam cells derived from U937
monocyte/macrophage. High performance liquid chromatography (HPLC)
was used for qualitative and quantitative analysis of intracellular cholesterol
and cholesteryl esters.

Results: Oxidized HDL stimulated less efflux of cholesterol from
macrophage-derived foam cells compared with the incubation using na-
tive HDL. Intracellular cholesteryl ester decreased 23.3%±3.1% of the initial
amount when incubated with nHDL for 24 hours. However, 63.7% ±18.5%
of the initial amount of cholesteryl ester remained in these cells when incu-
bation was performed with oxHDL (P<0.05). There was a minute effect of
glycation on the capacity of HDL to mediate the efflux of cholesterol from
the cells (23.3%±3.1% vs 33.4%±8.3%, P>0.05). HDL and glyHDL were
combined to test the effect of oxidation. The combined data showed a 17%
decrease in cholesterol efflux in the presence of oxHDL compared with HDL
(63.7%±18.5% vs 76.7%±20.4, P<0.05).

Conclusions: Oxidized modification of HDL impairs its capacity of in-
duced cholesterol efflux. Furthermore, glycosylation of HDL also moderately
impairs its capacity of induced cellular cholesterol efflux. Oxidation combined
with glycosylation of HDL intensively decreases HDL mediated cholesterol
efflux. Glycosylation accelerates oxidized modification to HDL.
Funding: This work was supported by the National Natural Science Founda-
tion of China(NSFC) (NO.30570938).

Th-P15:197 NEWLY DEVELOPED RECONSTITUTED
HIGH-DENSITY LIPOPROTEIN CONTAINING
SPHINGOSINE-1-PHOSPHATE INDUCES
ENDOTHELIAL TUBE FORMATION

Y. Matsuo1, S. Miura1, Y. Kiya1, Y. Uehara1, S. Imaizumi1, K.A. Rye2,
K. Saku1. 1Fukuoka University School of Medicine, Fukuoka, Japan; 2Heart
Reseach Institute Sydney, Sydney, Australia

Objective: Reconstituted high-density lipoprotein (rHDL) has been shown to
produce a rapid regression of atherosclerosis in animal models and humans.
Sphingosine-1-phosphate (S1P), which is a bioactive lipid in HDL, plays a
role in mitogenesis, endothelial cell motility, and cell survival, as well as orga-
nization and differentiation into a vessel. In this study, we examined the direct
role of a newly developed rHDL, [POPC(1-palmitoyl-2-oleoyl phosphatidyl-
choline)/S1P/ apolipoproteinA-I(A-I)]rHDL containing S1P in tube formation
in endothelial cells (ECs) as well as cholesterol efflux in macrophage.

Methods and Results: The effect of (POPC/S1P/A-I)rHDL on cholesterol
efflux in macrophage was similar to that of conventional rHDL, (POPC/A-
I)rHDL. In addition, (POPC/S1P/A-I)rHDL induced EC proliferation through
the activation of phospho-Akt and phospho-extracellular-signal-regulated ki-
nases (p-ERK) 1/2 and EC tube formation, and this effect was blocked by
inhibitors of Akt, ERK and endothelial nitric-oxide synthase. In addition,
(POPC/S1P/A-I)rHDL-induced p-ERK1/2 activation and EC tube formation
can be mainly attributed to S1P-stimutated signaling through S1P2 and S1P3
as determined by an anti-sense strategy.

Conclusion: (POPC/S1P/A-I)rHDL induces cholesterol efflux and addi-
tional effects on EC tube formation. In the future, these new discs may be
useful for the treatment of atherosclerotic and ischemic cardiovascular disease,
such as acute coronary syndrome and atherosclerosis obliterans.

Th-P15:198 IMPAIRED SECRETION OF TWO
APOLIPOPROTEIN A-I MUTANTS ASSOCIATED
WITH HEREDITARY AMYLOIDOSIS

M. Marchesi1, C. Parolini1 , V. Bellotti2 , P. Mangione2, C. Valetti3 ,
L. Obici2, G. Chiesa1. 1Department of Pharmacological Sciences, University
of Milan, Milan, Italy; 2Department of Biochemistry, University of Pavia,
Pavia, Italy; 3Department of Experimental Medicine, University of Genoa,
Genoa, Italy

Objective: Hereditary amyloidosis caused by mutant species of apolipoprotein
A-I (apoA-I) is characterised by fibrillar deposits, constituted by N-terminal
fragments of apoA-I mainly localised in kidney, liver and heart. The affected
subjects exhibit low plasma levels of the mutants; the reason for this altered
concentrations are still poorly understood. To investigate this issue, the secre-
tion of wild-type apoA-I was compared to that of two amyloidogenic mutants
(Leu75Pro and Leu174Ser) in eucariotic cells.

Methods: COS-7 cells were transfected with wild-type or mutated apoA-I
cDNAs in pRc/RSV. The concentrated culture media and supernatants of
transfected cell lysate were loaded on SDS-PAGE. Quantification of apoA-I
was performed by using an anti-human apoA-I polyclonal antibody. Parallely,
immunofluorescence was carried out after transfection, by using a polyclonal
anti-apoA-I antibody and marker antibodies for ER and Golgi apparatus.

Results: The two amyloidogenic variants accumulated intracellularly, be-
ing secreted at 40% of the efficiency of wild-type apoA-I. Immunofluorescence
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microscopy showed that wild-type apoA-I was mainly localised in the Golgi
complex, while the mutant isoforms mainly accumulated in the endoplasmatic
reticulum and in cytoplasmic peculiar structures (bagel, shape ring).

Conclusions: These results suggest that an inefficient secretion of the
amyloidogenic apoA-I mutants might be responsible for the observed low
plasma levels.
Funding: FIRB No. RBNE01S29H_003

Th-P15:199 MODULATION OF PENTRAXIN 3 EXPRESSION IN
ENDOTHELIAL CELLS: ROLE OF HDL

P. Marchesi1, G.D. Norata1,2 , A. Mantovani3 , M. Fazia4, F. Cipollone4 ,
A. Mezzetti4 , G. Chiesa1, A.L. Catapano1,2 . 1Department of
Pharmacological Sciences, Milan, Italy; 2Centro Sisa Per Lo Studio Dell’
Aterosclerosi, Ospedale Bassini, Cinisello Balsamo, Italy; 3Istituto di
Ricerche Farmacologiche Mario Negri, Milan, Italy; 4Università G. D
Annunzio, Chieti, Italy

Introduction: Pentraxin 3 (PTX3), the prototype member of the long pen-
traxin family, is a protein of the acute phase, that is induced by inflammatory
stimuli in macrophages, endothelial cells and smooth muscle cells. Further-
more its expression was observed in atherosclerotic plaques. The role of PTX3
during atherogenesis, however, is still ill defined. Aim of our study was to
investigate the modulation of PTX3 expression in atherogenesis.

Results: Incubation with HDL (200 mg/mL) increased PTX3 expression
in human umbilical vein endothelial cells (2,79 fold vs control cells). The
PI3k/Akt and PKC intracellular signaling pathways were mainly responsible
for the effect observed. In vivo the expression of PTX3 was increased in mice
overexpressing human Apo AI compared to Apo AI-/- mice. The expression
of PTX3 is also significantly higher in carotid plaques from asymptomatic
patients (5.63 fold), compared to plaques from symptomatic patients. Finally
a significantly inverse correlation between PTX3 plasma level and the intima-
media thickness was observed in a cohort of 100 subjects randomly selected
from the PLIC study.

Conclusion: We demonstrate for the first time that PTX3, unlike other
protein of the acute phase, may play an important atheroprotective role in the
development and progression of atherosclerosis. We are currently developing
double KO mice (ApoE-/-, PTX3-/-) to address this issue.

Th-P15:200 CETP AND GROUP IIA SPLA2 LIBERATE
BIOACTIVE SAA FROM HDL

A. Jahangiri 1, J. Witta1, M.C. De Beer2, D.R. Van Der Westhuyzen1, F.C. De
Beer1,3 . 1Dept Internal Medicine, Univ Kentucky, Lexington, USA; 2Dept
Physiology, Univ Kentucky, Lexington, USA; 3Department of Veterans Affair
Medical Center, Lexington, USA

Objectives: Serum amyloid A (SAA) is an acute phase (AP) protein of
HDL. It is present in inflammatory atherosclerotic lesions. We have previously
shown that lipid-poor SAA, but not HDL-associated SAA effectivey stimu-
lates ABCA1-dependent cholesterol efflux. In this form, it can also induce
cytokines and metalloproteinases (MMPs). Conditions that propel SAA to
the lipid-free form are thus important in atherosclerosis. Group IIa sPLA2
is another AP protein induced concomitantly with SAA. We investigated
whether the remodeling of AP HDL by sPLA2 and cholesteryl ester transfer
protein (CETP) liberates SAA.

Methods: AP HDL was incubated with sPLA2 (5 μg/mg HDL) and CETP
(6 U/ml) for 24 hr at 37°C, followed by non-denaturing gel electrophoresis
and western blotting.

Results: Incubation of AP HDL with sPLA2 resulted in a decrease in HDL
size and a significant release of free fattty acids, without liberation of SAA.
However, in the presence of CETP, sPLA2 propelled both apoA-I and SAA
to lipid-poor forms including pre-beta HDL. When lipid-poor, but not HDL
associated SAA, generated by the combined action of sPLA2 and CETP was
incubated with macrophages there was a significant upregulation of IL-6 and
MMP-13 expression.

Conclusions: We propose that the combined action of CETP and sPLA2 is
generally beneficial in generating more powerful effluxing entities from HDL.
The risk is that excessive activity could generate sufficient free SAA so as to
be come pro-inflammatory.
Funding: University of Kentucky.

Th-P15:201 ROLE OF SPHINGOSINE-1 PHOSPHATE AND ITS
RECEPTORS IN THE INDUCTION OF
CYCLOOXYGENASE-2 (COX-2) MEDIATED BY HDL

J. Martínez-González, M. González-Díez, C. Rodríguez, L. Badimon. Centro
de Investigación Cardiovascular, CSIC-ICCC, HSCSP, Barcelona, Spain

Objective: HDL induce prostacyclin release in vascular cells by inducing
cyclooxygenase-2 (Cox-2). The aim of this study was to assess the cellular
receptors involved in this HDL effect.

Methods: The study was carried out in endothelial cells (HUVEC) and vas-
cular smooth muscle cells (VSMC) from human coronary arteries. Cox-2 and
SR-BI protein levels were analysed by Western blot. mRNA levels were anal-
ysed by real-time PCR using TaqManTM probes. SR-BI was blocked using
siRNA and a specific antibody (ab3811) that inhibits SR-BI biological func-
tion. EDG-3 (endothelial differentiation gene-3) was inhibited using suramin.

Results: Neither in HUVEC nor in VSMC inhibition of SR-BI by
siRNA or by specific antibodies prevented HDL-induced Cox-2 up-regulation.
Sphingosine-1 phosphate (S1P) induced Cox-2 mRNA levels in VSMC in a
dose-dependent manner within a range (0.02-1 uM) compatible with the levels
of S1P present in HDL. The time-course and the Cox-2 mRNA levels induced
by physiological HDL concentrations (30-60 mg/dL) were similar to those
promoted by equivalent S1P dosages. The effect of S1P was mimicked, at least
in a part, by dihydro-S1P (DhS1P), a S1P derivative that only act though S1P
receptors. Human VSMC exhibited significant expression levels of EDG-3
and EDG-5. Suramin (inhibitor of EDG-3) significantly reduced HDL-, S1P-
and DhS1P-induced Cox-2 up-regulation.

Conclusion: SR-BI does not seem to play a significant role in HDL induced
Cox-2 up-regulation. S1P receptors, particularly EDG-3, could mediate the
induction of Cox-2 by HDL in VSMC.

Funding: FIS PI020392, PI020361, PI030355 and RECAVA (C03-01).

Th-P15:202 TRANSFER OF LIPIDS FROM A
CHOLESTEROL-RICH NANOEMULSION TO HIGH
DENSITY LIPOPROTEIN IN PATIENTS WITH TYPE
2 DIABETES

T. Seydell1 , G. Feitosa-Filho1 , C.G. Puk1, C.H.M. Azevedo2 , A.C. Lo
Prete2, J.A. Ramires1, R.C. Maranhao1. 1Heart Institute (Incor), Sao Paulo,
Brazil; 2Univesity of Sao Paulo, Sao Paulo, Brazil

Background: The type 2 diabetes (DM2) patients typically show low levels
of HDL, but little is known about its qualitative properties in this disease. We
tested the hypothesis whether in DM2 patients the ability of HDL to receive
lipids and HDL size is different from age-matched controls.

Methods: We studied 48 DM2 patients (58 ± 9 yo) and 10 non-diabetic
subjects (52 ± 11 yo). The plasma was incubated per 1 hour with an arti-
ficial cholesterol-rich nanoemulsion labeled with 3H-tryglicerides (TG) and
14C-free cholesterol (FC) or 3H-cholesteryl ester (CE) and 14C-phospholipids
(PL). After chemical precipitation of apoB-containing lipoproteins and the
nanoemulsion, the supernatant containing HDL was counted for radioactivity.
The HDL diameter was measured by laser-light-scattering. Transfer of lipids
to HDL was expressed as % of total incubated radioactivity/10mg HDL/h and
HDL size in nm.

Results: The transfer of CL and TG to HDL is smaller in DM2
(**CL:1.91.0; *TG: 1.± 30.8) than in non-diabetic (**CL: 2.4± 0.7; *TG:
1.6± 0.5), but the transfer of the other lipids (CE in DM2: 1.2± 0.8, CE in
non 1.1± 0.5; FC in DM2: 6.5± 4.2, FC in non: 6.1± 1.9) and HDL size are
not different (HDL in DM2: 2.4± 0.7, HDL in non: 8.6± 0.2). *p=0.0054;
**p=0.0051

Conclusion: Reduction of the capacity of HDL from DM2 patients can be
related with the dyslipidemia mechanisms that predispose to coronary artery
disease, which is the main cause of mortality in diabetes.
Funding: CNPQ

Th-P15:203 ABNORMAL HDL SUBCLASSES DISTRIBUTION IN
CHILDREN WITH TYPE 2 DIABETES MELLITUS
AND INSULIN RESISTANCE OBESITY

O. Pérez-Méndez 1, M. Torres-Tamayo2, C. Posadas-Romero1, J. Zamora-
González1 , V. Vidaure Garcés1. 1Instituto Nacional de Cardiología, Mexico
City, Mexico; 2Centro Médico Nacional la Raza, Imss, Mexico City, Mexico

Objective: HDL size distribution may be abnormal in either, obese children
with or without impaired glucose tolerance (IGT), and children affected by
type 2 diabetes mellitus (T2DM).
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Methods: We studied the size distribution assessed by polyacrilamide
gradient gel electrophoresis, of HDL isolated from the plasma of 47 children
with T2DM, 16 obese children with IGT, 43 with obesity and normal glucose
tolerance, and 39 lean controls.

Results: T2DM patients had lower proportions of large HDL2b and
HDL2a, and higher proportions of small HDL3b and HDL3c than the other
three groups. Obese subjects showed HDL size distributions similar to those
of controls. However, when compared with obese insulin sensitive (HOMA
<2.01), obese insulin resistant subjects had lower proportions of HDL2b
(7.9±4.8% vs 15.6±7.0%, p=0.002), and HDL2a (9.6±4.4% vs 13.9±3.07%,
p=0.004), and higher proportions of HDL3b (27.63±5.94% vs. 19.81±4.17%,
p=0.002). Correlation analysis adjusted by age and gender showed that HOMA
correlated with HDL2b (r=-0.284, p=0.001), HDL2a (r=-0.261, p=0.002),
HDL3a (r=0.246, p=0.003), and HDL3b (r=0.174, p=0.038). No correlations
were found between C-reactive protein and HDL size distribution.

Conclusions: This study showed an abnormal HDL size distribution in
pediatric patients with T2DM and in children with or without IGT. Insulin-
resistance seems to be the principal factor responsible of the shift of HDL size
distribution to smaller particles, and therefore this parameter may be useful as
a very early risk marker of incident diabetes and also probably of coronary
heart disease

Th-P15:204 PATIENTS WITH CORONARY SLOW FLOW HAVE
AN ABNORMAL LIPID AND APOLIPOPROTEIN
PROFILE

K. Kostner1, D. Colquhoun1, J. Franco1, S. Moir1, J. Sharman2,
T. Marwick1. 1School of Medicine, University of Qld, Brisbane, Australia;
2School of Human Movements, Brisbane, Australia

Objective: The coronary slow flow phenomenon (CSF) is a coronary mi-
crovascular disorder characterized by the delayed passage of contrast in the
absence of obstructive epicardial coronary disease and accounts for 4% of
unstable angina admissions. The aim of this study was to investigate the lipid
and apolipoprotein profile of patients with CSF.

Methods: 14 patients with CSF and 18 controls were included in this
study. Cholesterol, triglycerides, phospholipids and HDL were measure using
standard methods. VLDL (d<1.006 kg/l), LDL (1.006 kg/l<d<1.063 kg/l),
and HDL (1.063 kg/l<d<1.21 kg/l) were isolated by preparative ultracen-
trifugation. Apolipoproteins were measured by turbidimetry on a WAKO 30R
analyzer (Wako, Japan), using polyclonal antisera from Rolf Greiner Bio-
chemica (Germany). Adiponectin was assayed by radioimmunoassay (Linco
Research).

Results: CSF patients had significantly higher TG, significantly lower
HDL-C, HDL-PL, Apo AI and adiponectin when compared to controls. CSF
patients also had significantly higher very low density lipoproteins (VLDL)-C,
VLDL-TG and VLDL-Apo B (Table). No significant differences in TC, PL,
Apo B, AII, CII, CIII, E and Lp(a) were seen between CSF patients and
controls.

Conclusions: This study suggests that patients with CSF have an abnormal
lipid and apolipoprotein profile. The role of these lipid abnormalities in the
pathogenesis of CSF deserves further investigation and may lead to new
therapeutic strategies.

Th-P15:205 APOLIPOPROTEIN E SECRETION FROM HUMAN
MACROPHAGES OCCURS VIA A MICROTUBULE-
AND CALCIUM-DEPENDENT PATHWAY

M. Kockx1, E. Jary2, M. Hill2 , W. Jessup1, L. Kritharides1,3 . 1Centre for
Vascular Research, UNSW, Sydney, Australia; 2Dept. of Phys and Pharm,
UNSW, Sydney, Australia; 3Dept. of Cardiology, Concord Hospital, Sydney,
Australia

Macrophage-mediated secretion of apolipoprotein E (apoE) is anti-
atherogenic, and known to be stimulated by apolipoprotein A-I (apoA-I).
As secretory proteins are known to be affected by calcium signalling and
require vesicle movement along the cytoskeleton, we have investigated the role
of these processes on constitutive and incudible macrophages apoE secretion.

Primary human macrophages were isolated via density centrifugation and
treated with chelators of intracellular (BAPTA-AM) and extracellular (EGTA)
calcium, inhibitors of PLC (U73122), IP3 signalling (2-APB) and disrup-
tors of actin (cytochalasin D and latrunculin B) and microtubular functions
(colchicine and vinblastine) in the presence or absence of apoA-I. Secreted
apoE was measured by ELISA. Measurements of [Ca2+]i were performed
using fluorscence microscopy and the Ca2+ indicator fura-2.

Chelation of intracellular, but not extracellular calcium, decreased basal
and apoA-I-stimulated apoE secretion by 75 ± 17% and 81 ± 16%, respec-
tively. ApoA-I did not increase global [Ca2+]i, above baseline. Inhibition of
PLC and IP3-signalling decreased apoE secretion by 82 ± 25% and 69 ±10%
respectively. Disruption of the microtubular network decreased apoE secretion
(by 45 ± 5%), whereas disruption of the actin cytoskeleton had no effect.

Secretion of apoE from human macrophages requires intracellular calcium
likely released via activation of PLC and subsequent IP3 generation. Traffick-
ing of apoE-vesicles occurs along microtubules, and is independent of changes
to the actin skeleton or the presence of an extracellular calcium pool.

Th-P15:206 APOLIPOPROTEIN A-II INDUCES HDL
FORMATION BY MACROPHAGES OF CONTROL
AND HUMAN APO A-II-TRANSGENIC MICE

X. Rousset1, N. Fournier2, L. Fourchaud1, D. Pastier1, J.L. Paul2,
J. Chambaz1, M. Chabert1 , A.D. Kalopissis1. 1U505 Inserm, Centre de
Recherche des Cordeliers, Paris, France; 2Service de Biochimie
Cardiovasculaire Hôpital Européen Georges Pompidou, Paris, France

The protective role of HDL on atherosclerosis is attributed to apo A-I,
their major apolipoprotein, whereas the role of apo A-II, their second major
apolipoprotein, is controversial. Apo A-I is antiatherogenic in part by stimu-
lating reverse cholesterol transport from peripheral tissues to liver. Our aim
was to study the effects of apo A-II on cholesterol efflux and HDL formation.

Peritoneal macrophages were prepared from control mice and from 2
lines of transgenic mice expressing human apo A-II at normal or 2-3 times
higher plasma levels. Macrophages were loaded with acetyl LDL and tritiated
cholesterol and treated with cAMP to stimulate ABCA1 expression, and then
incubated for 24s with apo A-I or apo A-II at equimolar concentrations (10
and 6.2 μg/ml, respectively).

Cholesterol efflux to apo A-II was similar to efflux to apo A-I, and was
comparable among control and transgenic mice, irrespective of the expression
level of apo A-II. ABCA1 expression was also similar among all types of
cells.

Nondenaturing bidimensional electrophoresis of the incubation media
showed the formation of apo A-I containing nascent HDL with pre-beta
mobility. Interestingly, apo A-II containing nascent HDL displayed alpha
electrophoretic mobility.

In conclusion, we showed that an increased in vivo expression of human
apo A-II did not impair the cholesterol efflux capacity of mouse peritoneal
macrophages. Moreover, apo A-II was as efficient as apo A-I in stimulating
ABCA1 mediated cholesterol efflux. We further demonstrated, for the first
time to our knowledge, that small alpha HDL are formed with apo A-II.

Th-P15:207 PLASMA PLTP ACTIVITY DECREASES IN TYPE 2
DIABETES DURING TREATMENT WITH
ATORVASTATIN; AN IMPORTANT ROLE FOR
APOLIPOPROTEIN E

A. Van Tol1, G.M. Dallinga-Thie2 , H. Hattori3 , E.J.G. Sijbrands2.
1Department Cell Biology&Genetics, Erasmusmc, Rotterdam, The
Netherlands; 2Department Vascular Medicine, Erasmusmc, Rotterdam, The
Netherlands; 3BML Inc, Saitama, Japan

Background: Plasma Phospholipid Transfer Protein (PLTP) plays an impor-
tant role in lipoprotein metabolism. PLTP activity is elevated in patients with
diabetes, a condition with strongly elevated risk for coronary heart disease.
The aim of this study was to test whether statins reduce PLTP activity, and to
examine the potential role of apolipoprotein(apo)E.

Methods: PLTP activity, apoE and lipoprotein profiles were measured in
patients with type 2 diabetes from the DALI study, a 30-weeks randomised,
double blind, placebo-controlled trial with atorvastatin 10 mg and 80 mg daily.

Results: At baseline, PLTP activity was positively correlated with waist
circumference, HbA1c, glucose and apoE (all P<0.05). Atorvastatin treatment
resulted in decreased PLTP activity (Atorvastatin 10 mg: -8.3%, P<0.05;
atorvastatin 80mg: -12.1%, P<0.002. Plasma apoE decreased by 28% and
36% respectively. (P<0.001). The decrease in apoE was strongly related to
the decrease in PLTP activity (r = 0.565, P<0.001). The change in apoE
remained the sole determinant of the change in PLTP activity in a multivariate
model.

Conclusion: The potential atherogenic activity of PLTP in type 2 diabetes
is decreased by atorvastatin. The association between the decrease in PLTP ac-
tivity and the decrease in apoE during statin treatment supports the hypothesis
that apoE may prevent PLTP inactivation.
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Th-P15:208 HIGH-DENSITY LIPOPROTEIN PREVENTS AND
RESCUES MONOCYTIC PMA-INDUCED
ACTIVATION OF MAC-1

K. Woollard, A. Murphy, D. Sviridov, J. Chin-Dusting. Baker Heart Research
Institute, Melbourne, Australia

Objectives: The anti-atherogenic properties of high-density lipoprotein (HDL)
are well recognised, including inhibition of neutrophil and endothelial cell
activation. The mechanisms by which this occurs, however, is still unknown.
A key element of the pathogenesis in atherosclerosis is an overexpression of
proinflammatory cytokines/chemokines, facilitating monocyte adhesion to the
endothelium via activation of Mac-1 (CD11b/CD18).

Methods: Resting monocytes were isolated from whole blood and Mac-1
activation kinetics assessed via FACS, using an antibody to the active epitope
of CD11b. Monocytes were treated with either; PMA (20 uM), HDL (2-50
ug/ml) or PMA and HDL simultaneously for; 5-30 mins at 37 C. Preven-
tion/rescue assays were also conducted where monocytes were preincubated
with either HDL for 30 mins prior to addition of PMA or vice versa.

Results: PMA increased Mac-1 activation (Ctrl vs PMA; (Mn florescence)
17.8±0.9 vs 35.3±2.8, n=3, P < 0.001) whilst co-incubation of HDL with
PMA dose dependently decreased activation (PMA vs PMA + HDL 30 ug/ml;
(Mn florescence) 35.3±2.8 vs 22.6±0.7, n=3, P < 0.01). While PMA showed
a peak activation of CD11b after 15 mins, the inhibitory effect of HDL on
PMA activation was time-independent. Preincubation of monocytes with HDL
followed by PMA or vice versa inhibited CD11b activation, describing a role
for HDL in both prevention and rescuing of Mac-1 activation.

Conclusion: Although the mechanism for both outside-in and inside-out
signaling in monocytes still needs to be elucidated, these studies provide a
novel insight into the anti-atherogenic properties of HDL.

Th-P15:209 MAST CELLS CHANGE CELLULAR
CHOLESTEROL CONTENTS AND INHIBIT
CHOLESTEROL EFFLUX FROM THP-1
MACROPHAGE-DERIVED FOAM CELLS

Z.Z. Zhao, Y.Z. Yang, S. Wang, B.H. Dong, Z. Wang, D.H. Wei, L.S. Liu.
Institute of Cardiovascular Disease, Nanhua University, Hengyang, China

Objective: Because activated mast cells(MCs) are present in the close vicinity
of macrophage-derived foam cells in atherosclerotic lesions, we studied the
role of MCs in the cholesterol accumulation and cholesterol efflux in THP-1
macrophage-derived foam cells (THP-1FCs).

Methods: THP-1FCs were incubated with HDL3 in the absence or pres-
ence of MC granules (MCGs) harvested from degranulated rat peritoneal
MCs. The intracellular cholesterol level,cholesterol efflux, ABCA1 mRNA
expression and HDL3 apolipoprotein were detected to characterize the role of
MCs in intracellular cholesterol.

Results: MCGs induced much total (TC)and free (FC) cholesterol accu-
mulation, but not esterified cholesterol (EC) in THP-1FCs compared with
control cells where the TC concentrations ranged from 527.3 to 917.9mg/g
cell protein and EC accounting for 7.6% of the cholesterol. Cholesterol es-
terification was 39% less in MCGs-treated THP-1FCs compared with control
cells.Moreover, MCGs reduced cholesterol efflux from THP-1FCs by 40% in 6
hours.Treatment of HDL3 with MCGs resulted in rapid degradation of apoA-I.
SDS-PAGE revealed that a minor polypeptide band with a molecular mass
of 26KDa appeared below the apoA-Iband. Densitometric analysis of the gel
demonstrated that 28% of apoA-I had been degraded by the MCGs.However
ABCA1 mRNA expression in MCGs-treated THP-1FCs remained unchanged
in 20 hours.

Conclusions: By depleting apoA-I,but not by inhibiting ABCA1 mRNA
expression,MCs decrease cholesterol efflux,increase cellular accumulation of
TC and FC.Reduction of the percent of EC distribution in MCGs-treated
THP-1FCs indicates MCs may protect against atherosclerosis.
Funding: This work was supported by National 973 project (G2000056905).

Th-P15:210 ENHANCED UPTAKE OF ACETYLATED
LDL-CHOLESTEROL BUT NOT CELL
CHOLESTEROL EFFLUX RATES BY TOLL-LIKE
RECEPTOR 4 KNOCK OUT MICE PERITONEAL
MACROPHAGES

P.M. Cazita1 , M.D.T. Carvalho1 , E.C.R. Quintao1, H.P. De Souza2. 1Lipids
Laboratory (Lim-10) University of Sao Paulo Medical School, Sao Paulo,
Brazil; 2Emergency Clinic Laboratory (Lim-51) University of Sao Paulo
Medical School, Sao Paulo, Brazil

Objective: Previous studies have suggested an atherogenic role for the TLR4
because: 1) lack of TLR4 reduced atherosclerosis; 2) its presence up regulates
the macrophage oxLDL uptake and 3) its activation blocked the induction of
ABCA1, the receptor critical for macrophage cholesterol export. This in vitro
study aims at investigating the influence of the toll like receptor 4 (TLR4) on
the macrophage lipoprotein metabolism.

Methods: The uptake of 3H-cholesteryl oleoyl ether (3H-COE, n=8) acety-
lated human LDL (huLDL) and the cholesterol efflux mediated by human
HDL from cell loading with 14C-cholesteryl oleate acetylated LDL (14C-CO,
n=8) was measured in peritoneal macrophages from male TLR4 receptor
deficient (KO) and from wild type control (C) mice.

Results: Data as percent of the radioactivity/mg protein/6h incubation:
mean ± SD, p < 0.01, by Mann Whitney test. TLR4 KO macrophages
internalized more 3H-COE than C macrophages, respectively, 18.95±3.68%
vs. 13.50±2.52% (P<0.01), but the human HDL-dependent 14C-CO efflux
rate was similar in both groups of macrophages: 30.3±9.4 vs. 33.20±5.30.

Conclusions: TLR4 KO macrophages uptake more acetylated huLDL
without changing the macrophage cholesterol efflux rate.
Funding: FAPESP, SP, Brazil

Th-P15:211 SERUM AMYLOID A GENERATES HDL IN AN
ABCA1- OR ABCA7-DEPENDENT MANNER

S. Abe-Dohmae1, Y. Kumon2, W. Hu1, H. Ishigami1, N. Iwamoto1,
M. Okazaki3, K. Ueda4, S. Yokoyama1. 1Nagoya City University, Nagoya,
Japan; 2Kochi University, Nankoku, Japan; 3Tokyo Medical and Dental
University, Ichikawa, Japan; 4Kyoto University, Kyoto, Japan

Objective: Generation of HDL by serum amyloid A (SAA) was studied in
comparison to apolipoprotein A-I (apoA-I).

Methods: Release of lipids from CHO-K1, WI38, HepG2, THP-1, L929,
HEK293 cells, and HEK293 cells stably exptessing human ABCA1 or ABCA7
was measured by enzymatic colorimetric assay. Generation of HDL by SAA
and apoA-I was analyzed by sucrose density gradient ultracentrifuge, gel
permeation HPLC, and agarose gel electrophoresis.

Results: SAA released cellular lipid in the same profile as apoA-I did,
both cholesterol (CH) and phospholipid (PL), except for undifferentiated
THP-1 (only PL), L929 (only PL), and HEK293 without transfection (no
release). Increase of ABCA1 resulted in the increase of the lipid release by
SAA and apoA-I in CHO-K1. ABCA1 and ABCA7 similarly mediated the
lipid release by SAA and apoA-I from HEK293 when stably transfected and
expressed, which were also similarly modulated by some compounds. There
was no evidence for SAA to release cellular lipid without ABCA1/ABCA7.
SAA-generated HDL had higher density and slower electrophoretic mobility
than apoA-I-generated HDL.

Conclusions: SAA generates HDL similarly to apoA-I, mediated by
ABCA1 or ABCA7, except for small difference in their physicochemical
properties.
Funding: Grants-in aids from MESTCS and MHWL of Japan.

Th-P15:212 AGE-RELATED IMPAIRMENT OF HDL-MEDIATED
CHOLESTEROL EFFLUX

H. Berrougui, M. Isabelle, M. Cloutier, A. Khalil. Research Centre On Aging,
Sherbrooke, Canada

Objectives: Reverse cholesterol transport (RCT) is a pathway by which
accumulated cholesterol is transported from the vessel wall to the liver. The
aim of this study was to investigate the effect of aging on the capacity of
high-density lipoproteins to promote RCT.

Methods and results: HDL-mediated cholesterol efflux (CE) was studied
using THP1 and J774 macrophages. Our results show that E-HDL (obtained
from elderly subjects) present a lower capacity to promote CE than Y-HDL
(obtained from young subjects) (41.7 ± 1.36% vs. 49 ± 2.23%. P=0.013,
respectively). Reduction in the HDL-mediated CE capacity with aging was
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more significant with HDL3 than HDL2 (Y-HDL3: 57.34 ± 1% vs. E-HDL3:
50.96 ± 2%. P=0.012). Moreover, in ABCA1 over-expressed J774 macro-
phages, our results show that the ABCA1 mediated CE is the more affected
pathway in the cholesterol removing capacity. Furthermore, study on the
composition and structure of HDL showed a reduction in the phosphatidyl-
choline/sphingomyelin (PC/SPM) ratio (Y-HDL: 32.73 ± 2.74 vs. E-HDL:
40.03 ± 1.91 vs, P = 0.029) and in the phospholipidic-bilayer membrane
fluidity in E-HDL as compared to Y-HDL (4.92 ± 0.049 vs. 5.16 ± 0.055.
P=0.001, respectively) as well as an alteration in the apo-A1 structure.

Conclusion: These data show a decrease, with aging, in the HDL capacity
to promote CE and demonstrate that the ABCA1 is the more affected pathway
as a consequence of the age-related increase of oxidative stress conditions and
the HDL structure modifications.
Funding: This work was supported by a grant from the CIHR (IAO-63150).
H. Berrougui is a recipient of a studentship from the FORMSAV. A. Khalil is
Junior 2 fellow of the FRSQ.

Th-P15:213 REDUCED CHOLESTERYL ESTER TRANSFER
PROTEIN ACTIVITY IN WOMEN MODIFIES THE
POSTPRANDIAL METABOLISM OF
TRIGLYCERIDE-RICH LIPOPROTEINS AND FATTY
ACIDS

A. Urban1, R. Schreiber1 , H. Oliveira2 , E. De Faria1. 1Clinical Pathology
Depto., Campinas, Brazil; 2Physiology Depto., Campinas, Brazil

Cholesteryl ester transfer protein role on postprandial lipid and lipoprotein
metabolism have been little researched.

Objective: To clarify the posprandial influence of CETP on the production
and catabolic rates of TRL.

Methods: Twenty-four adult women (31 to 67 years old), 9 carriers of
reduced CETP activity (CETPr) and 15 with CETP in the reference range, con-
trols (CTL), were included in the study. CETPr was defined by the percentile
10 of CETP activity obtained from a healthy population previously studied
and it was equal to or below 4.6%. The participants were submitted to a
standardized oral fat tolerance test (liquid meal containing 40g of gordura/m2

body surface) with blood collections every 2 h until 8h for the determination
of the lipemic responses.

Results: The activities of CETP in CETPr versus CTL were: 3.2 ± 1.3 vs
9.5 ± 5.0% (p=0.0004). The TG and VLDL-cholesterol fractional acquisition
rates (FAR) were 2 and 2.5 times respectively lower in CETPr when compared
to CTL: 10.2 ± 5.1 vs 22.3 ± 13.9 (p = 0,006) and 1.6 ± 1.2 vs 4.1 ± 3.1
mg/d/h (p=0.010) with equal fractional removal rates. The free fatty acids
incremental areas under the curves (AUIC) in CETPr were much greater than
that in CTL (p=0.0005) and the free fatty acids FAR tended to larger values in
CETPr (p=0.060).

Conclusion: The reduction of CETP activity elicited a reduction of TRL
production and/or a production of TRL with lesser content in TG, with a larger
mobilization of free fatty acids to the plasma. Both findings were independent
of lipolytic rates mediated by lipoprotein lipase and hepatic lipase.
Funding: FAPESP

Th-P15:214 CHARACTERIZATION OF BONE
MARROW-DERIVED MACROPHAGES FOR
STUDIES OF CHOLESTEROL EFFLUX IN VITRO
AND REVERSE CHOLESTEROL TRANSPORT IN
VIVO

I.V. Fuki1, D.S. Chang1, A.H. Faruqi1, D.A. Cromley1, J.T. Billheimer1 ,
X. Wang1, M. Jaye2, G.H. Rothblat3 , D.J. Rader1. 1University of
Pennsylvania, School of Medicine, Philadelphia, USA; 2GlaxoSmithKline,
King of Prussia, USA; 3Childrens Hospital of Philadelphia, Philadelphia,
USA

Objective: To characterize cholesterol efflux in mouse bone marrow-derived
macrophages (BMM) and test the potential of BMM for studies of reverse
cholesterol transport (RCT) in vivo.

Methods: BMM were prepared from femur and tibia bones of wild-type
or SR-BI KO mice using conditioned medium from L-929 cells. BMM were
treated with acetylated LDL (acLDL) or LXR agonist, GW3965. ABCA1,
ABCG1 and SR-BI expression was assessed by real-time PCR and Western
blotting. Cholesterol efflux was measured in vitro using apoA-I or HDL3 as ac-
ceptors. To measure RCT in vivo, 3H-cholesterol labeled BMM were injected
intraperitoneally into C57Bl/6 mice. BMM-derived plasma 3H-cholesterol
was assessed at 6, 24 and 48 hours after injection.

Results: BMM express the major transporters involved in efflux of choles-
terol: ABCA1, ABCG1 and SR-BI. ABCA1 and ABCG1 expression was
upregulated by cholesterol loading using acLDL and by GW3965. SR-BI ex-
pression was decreased by 50-70% after incubation with acLDL and increased
by treatment with GW3965. Cholesterol efflux to apoA-I and HDL3 was con-
sistent with changes in expression of the transporters. In in vivo RCT studies,
preloading of BMM with acLDL enhanced transport of 3H-cholesterol into
plasma by 75% and pretreatment of C57Bl/6 mice with GW3965 significantly
increased plasma 3H-cholesterol as well.

Conclusions: BMM, which could be obtained in large quantities, demon-
strate the established properties of macrophage cholesterol efflux in vitro and
in vivo. Thus BMM from genetically targeted mice can be used to explore the
specific roles of macrophage genes in RCT in vivo.
Funding: GSK and NIH

Th-P15:215 MACROPHAGE CHOLESTEROL EFFLUX AND LDL
ANTIOXIDANT EFFECTS ELICITED BY HUMAN
HDL SUBFRACTIONS ARE NOT ALTERED BY
DIFFERENCES IN DIETARY FATTY ACIDS

V. Buonacorso, R.T. Iborra, V.S. Nunes, E.R. Nakandakare, M. Passarelli,
A.M.P. Lottenberg. Lab Lípides (Lim10), Hospital Das Clínicas Da Fmusp,
São Paulo, Brazil

Objective: Comparison of the effects of TRANS, SAFA or PUFA-enriched di-
ets on the in vitro HDL induced macrophage cholesterol efflux and protection
against LDL oxidation.

Methods: Following a 2-week run-in period, 30 healthy individuals (9M;
21W), were randomly distributed in groups of 10 each and fed for 4 weeks
one of the following diets enriched in fatty acids (fat as 30% of total energy):
8.3% TRANS, 14.6% PUFA, 13.2% SAFA with little differences in MUFA
proportions. Patient’s HDL subfractions isolated by ultracentrifugation from
the fasting period and 4 h after a standardized meal were utilized for HDL
composition and the following experiments in vitro: specific HDL cholesterol
efflux from mouse peritoneal macrophage previously labeled with acetylated
14C-cholesteryl ester LDL; HDL efficiency against LDL oxidation.

Results: Percent radioactive cell cholesterol removal was consistently
higher for HDL3 than for HDL2 drawn either in the fasting or in the post-
prandial periods and did not vary among the three experimental diets. Fasting
HDL2 diminished the LDL lag time oxidation period and the maximal rates
of diene conjugate formation to the same extent among all dietary periods, as
well on the experimental diets as compared to the control run-in diets. These
effects occurred in spite of the detection of alterations in the HDL composition
elicited either by the different diets or by the alimentary state.

Conclusions: The experimental diets modified HDL composition but did
not alter the macrophage cholesterol uptake.

Th-P15:216 PHOSPHOLIPID TRANSFER PROTEIN (PLTP)
DEFICIENCY IMPAIRS ABCA1-DEPENDENT
EFFLUX OF CHOLESTEROL FROM MACROPHAGE
FOAM CELLS

M. Lee-Rueckert1 , R. Vikstedt2, J. Metso2, C. Ehnholm2, P. Kovanen1,
M. Jauhiainen2 . 1Wihuri Research Institute, Helsinki, Finland; 2National
Public Health Institute, Helsinki, Finland

Objective: Plasma PLTP has been suggested to participate in cellular choles-
terol efflux via ATP-binding cassette transporter protein-1 (ABCA-1) pathway.
Intimal macrophages contain abundant PLTP suggesting that endogenous
PLTP might exert intracellular functions. Whether endogenous PLTP also
plays a role in ABCA1-dependent lipid efflux from macrophages is not known.

Methods: ABCA1 was upregulated by cholesterol loading and by cell
stimulation with cAMP. Efflux of (3H)-cholesterol was measured from mac-
rophage foam cells derived from PLTP-deficient (PLTP-KO) and wild-type
(WT) mice.

Results: When compared to WT, PLTP-KO foam cells released less (3H)-
cholesterol to either lipid-free apoA-I or HDL3. Moreover, cholesterol efflux
from PLTP-KO foam cells to both WT and PLTP-KO plasma was less efficient
than from WT foam cells. In PLTP-KO and WT cells no differences were ob-
served in their cholesterol loading capacity or in the ABCA1 protein content.
Upon further upregulation of ABCA1 expression by cAMP, cholesterol efflux
from PLTP-KO foam cells to apoA-I increased markedly to reach the same
level as in WT cells.

Conclusions: ABCA1-dependent cholesterol efflux is defective in PLTP-
KO macrophages; nevertheless, this defect can be corrected by robust
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upregulation of ABCA1. These results suggest that endogenous PLTP is a
component of the cholesterol efflux machinery in macrophages that may
involve interactions with ABCA1 in intracellular compartments.
Funding: This study was supported by Jenny and Antti Wihuri Founda-
tion, Sigrid Juselius Foundation and Finnish Foundation for Cardiovascular
Research.

Th-P15:217 BIDIRECTIONAL FLUX OF CHOLESTEROL
BETWEEN CELLS AND SERUM

F. Zimetti, G. Kellner-Weibel, G.H. Rothblat. Division of G/I Nutrition, Dept.
of Pediatrics, Children’s Hospital of Philadelphia, Philadelphia, USA

The first step of RCT is the export of cellular free cholesterol (FC) to an
acceptor. Many pathways contribute to this process such as aqueous diffusion
and pathways mediated by SR-BI or ABCA1. In cells exposed to serum,
there is a bidirectional cholesterol flux between extracellular and intracellular
compartments.

Objective: to measure cholesterol bidirectional flux when different cell
types are exposed to 15 normolipidemic sera and establish correlations
between flux values and the lipid parameters.

Methods: Quantitation of bidirectional flux uses release of [3H]-FC to
measure efflux and dilution in cell cholesterol specific activity to assess influx.

Results: In Fu5AH rat hepatoma cells, FC efflux to sera correlates with
HDL cholesterol, r2= 0.61; HDL-PL, r2= 0.67 and Apo A-I, r2= 0.83. Choles-
terol influx moderately correlates with LDL (r2= 0.32). The influx/efflux (I/E)
ratios are >1, indicating net accumulation. In cholesterol normal macrophages
correlations for efflux are similar to those found in Fu5AH (HDL-cholesterol,
r2= 0.40; HDL-PL, r2= 0.45; Apo A-I, r2= 0.63), consistent with a high
expression of SR-BI in these cells. I/E are>1, indicating net influx. In
FC-enriched macrophages, positive correlations with HDL parameters are
reduced, consistent with decrease in the expression level of SR-BI. Moreover,
I/E shift toward values <1, reflecting net efflux.

Conclusion: In Fu5AH and cholesterol normal macrophages, SR-BI is
a major contributor to flux. Loading macrophages with FC reduces SR-BI
expression and increases ABCA1 levels, and this could explain the shift from
net influx to net efflux after enriching cells.

Th-P15:218 GLYCATION OF LIPID-FREE APOLIPOPROTEIN
A-I IMPAIRS CHOLESTEROL EFFLUX FROM
MACROPHAGES

B.E. Brown1, E. Nobecourt2 , K.-A. Rye2, M.J. Davies1. 1Free Radical
Group, The Heart Research Institute, Sydney, Australia; 2Lipid Research
Group, The Heart Research Institute, Sydney, Australia

Objective: People with diabetes are at increased risk of developing atheroscle-
rosis. This may arise from the modification of protein function/structure as a
result of glycation induced by hyperglycemia. In this study we have exam-
ined whether modification of apolipoprotein A-I (A-I) by glycation impairs
cholesterol efflux from lipid-loaded cells.

Methods: J774A.1 macrophages were exposed to acetylated LDL to in-
duce model foam cell formation, then to a cyclic AMP analogue to promote
ATP-binding cassette transporter A1 (ABCA1) transcription. Cells were then
exposed to unmodified A-I, or A-I modified by incubation with glucose,
methylglyoxal or glycolaldehyde. Cholesterol efflux was quantified by mass,
using HPLC. Modification of A-I was examined by amino acid analysis and
gel electrophoresis. Studies were also performed with reconstituted discoidal
(rHDL) containing glycated A-I.

Results: Glycated A-I was cross-linked and had amino acid modifica-
tions. Glycolaldehyde-modified A-I, the most modified, significantly impaired
cholesterol efflux compared to controls. Glucose- or methylglyoxal- modified
A-I did not modulate efflux when compared to unmodified A-I. Efflux to
glycated rHDL was unchanged compared to unmodified rHDL.

Conclusions: ABCA1-mediated cholesterol efflux was impaired to lipid-
free A-I glycated by the reactive aldehyde glycolaldehyde as a result of protein
modification. Glycation of A-I in vivo may therefore adversely affect reverse
cholesterol transport in people with diabetes.
Funding: Diabetes Australia Research Trust, Australia Research Council,
National Health and Medical Research Council of Australia.

Th-P15:219 ABCA1 AND ABCG1 ACT SEQUENTIALLY TO
MEDIATE CHOLESTEROL EXPORT TO APOA-I

I. Gelissen1, M. Harris2, K.A. Rye3, C.M. Quinn1, A.J. Brown4, M. Kockx1,
S. Cartland1 , M. Packianathan1 , L. Kritharides1 , W. Jessup1. 1Centre for
Vascular Research, University of New South Wales, Sydney, Australia; 2The
Anzac Institute, University of Sydney, Sydney, Australia; 3Heart Research
Institute, Sydney, Australia; 4School of Biotechnology And Biomolecular
Sciences, University of New South Wales, Sydney, Australia

Objective: ABCG1 is an ABC half-transporter implicated in cholesterol ex-
port from cells. Its expression is highly induced in cholesterol-loaded human
macrophages including atherosclerotic lesion macrophage foam cells. Here
we determined the acceptor requirements for ABCG1-mediated cholesterol
efflux from cells.

Methods: Human ABCG1 cDNA, generated from THP-1 macrophages,
was stably transfected into CHOK1 cells. Parent or hABCG1 overexpressing
cells were radiolabelled with 3H-cholesterol and cholesterol export (both
label and mass) was measured to plasma HDL subclasses, lipid-free apoA-I,
apoA-II (the major proteins of HDL), reconstituted phospholipid (PL)/apoA-I
discs (PC/A-I) and spheres (rHDL) and phospholipid-only containing lipo-
somes (PCSUV). ApoA-I was also lipidated by preincubation with ABCA1-
expressing cells (THP-1 macrophages or ABCA1 overexpressing-BHK cells).

Results: Overexpression of human ABCG1 strongly increases cholesterol
export to HDL. PC/A-I, rHDL and PCSUV but not apoA-I and apoA-II also
strongly induced ABCG1-dependent cholesterol export. ApoA-I lipidated by
ABCA1 also stimulated ABCG1-mediated cholesterol export, proportional to
PL content.

Conclusions: ABCG1 has broad specificity for PL-containing acceptors.
ABCA1-dependent lipidation of apoA-I is sufficient to make it an acceptor for
ABCG1-mediated cholesterol efflux and suggests that ABCA1 and ABCG1
work together to mediate cholesterol export from macrophages.

Th-P15:220 IDENTIFICATION OF THE CAMP-RESPONSIVE
ENHANCER OF THE MURINE ABCA1 GENE:
REQUIREMENT FOR CREB1 AND STAT3/4
ELEMENTS

W. Le Goff1,2, P. Zheng3, G. Brubaker1, J.D. Smith1,4. 1Cleveland Clinic
Foundation, Cleveland, USA; 2Inserm U551, Paris, France; 3New York
University School of Medicine, New York, USA; 4Case Western Reserve
University School of Medicine, Cleveland, USA

Objective: The objective of this study is to determine the mechanism by
which expression of the murine ABCA1 gene is highly induced by cAMP
analogues.

Methods and Results: We now report that ABCA1 mRNA turnover cannot
account for its induction by cAMP, and conclude that the cAMP induction
of ABCA1 mRNA occurs at a transcriptional level. Shotgun cloning DNA
fragments from the murine ABCA1 locus identified three cAMP responsive
enhancers, the strongest of which was located in the first intron and led
to ∼100-fold cAMP mediated induction of reporter gene activity. Deletions
and mutations of this enhancer led to the identification a cAMP-responsive
element (CRE) that was essential for the cAMP induction. Furthermore, the
capacity of this CRE site to mediate the cAMP induction required the presence
of a STAT3/4 element located 81 bp away. Gel mobility shift and chromatin
immunoprecipitation assays confirmed that phospho-CREB1 binds the CRE
site. Using a dominant negative CREB, we demonstrated that CREB was
required for the cAMP induction of ABCA1 expression in RAW264.7 cells.

Conclusion: Phospho-CREB1 controls the cAMP-mediated induction of
murine ABCA1 gene expression through a CRE site acting in cooperation
with a nearby STAT element. This CRE site is not conserved in the human
ABCA1 gene, explaining why human ABCA1 is not strongly stimulated by
cAMP analogs.
Funding: This work was supported by grant RO1 HL66082 from the National
Institutes of Health and a Pfizer International HDL Award.

Th-P15:221 ANTHOCYANINS INDUCE CHOLESTEROL EFFLUX
FROM MOUSE PERITONEAL MACROPHAGES

W. Ling, M. Xia, M. Hou, H. Zhu, J. Ma. Department of Nutrition, School of
Public Health, Sun Yet-Sen University (Northern Campus), Guangz, China

Objective: It is widely accepted that the efflux of excess cholesterol from
peripheral tissues is becoming an important component in reducing excess
cholesterol deposition in atherosclerotic plaque. ATP-binding cassette trans-
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porter has been identified as a key regulator of macrophage cholesterol
efflux and apoAI-mediated reverse cholesterol transport. In vivo studies have
documented anthocyanins possess substantial capacities in improving plasma
cholesterol levels. In this study, we sought to investigate the potential role
of anthocyanins in modulating cholesterol efflux from mouse peritoneal
macrophages and macrophage- derived foam cells and possible molecular
mechanism linking from ABCA1 to cholesterol efflux. Method and results:
Incubation of the mouse peritoneal macrophages and macrophage-derived
foam cells with Cy-3-g and Pn-3-g led to dose-dependent (1∼100 μM)
induction in cholesterol efflux and ABCA1 mRNA expression and this ef-
fect could be blocked by ABCA1 inhibitor DIDS and a general inhibitor
of gene transcription actinomycin D. Treatment of the macrophages with
anthocyanins also activated PPARgamma, LXRalpha mRNA expression and
their mediated gene expression. Addition of GGPP or GW9662 markedly
inhibited the anthcoyanin-induced increase of ABCA1 gene expression and
apoAI-mediated cholesterol efflux.

Conclusion: These data demonstrate that anthocyanin induce cholesterol
efflux from mouse peritoneal macrophages and macrophage-derived foam
cells, and that stimulation of cholesterol efflux by anthocyanin is mediated, at
least in part by PPARgamma-LXRalpha-ABCA1 signaling pathway activation.

Th-P15:222 IDENTIFICATION OF DISTINCT SITES OF ABCA1
INVOLVED IN CHOLESTEROL EFFLUX FROM
HUMAN MACROPHAGES

N. Mukhamedova, Y. Fu, D. Sviridov. Baker Heart Research Institute,
Melbourne, Australia

Objective: Monoclonal antibodies against ABCA1 were used to map ABCA1
sites responsible for cholesterol efflux, interaction with apolipoprotein AI
(apoAI) and ABCA1 stability.

Methods: Four monoclonal antibodies against ABCA1 were developed
and used to map functional domains of ABCA1. Three antibodies were
directed against 18 amino acid peptide corresponding to residues 602-620 of
human ABCA1. The fourth antibody was directed against 140 amino acid
protein fragment corresponding to residues 1311-1450 of human ABCA1.

Results: The antibodies gave a quantitative signal against human and
mouse ABCA1 on Western blots and strong immunostaining of ABCA1 in
human and mouse macrophages. One of the antibodies against the peptide
inhibited cholesterol efflux to apoAI from THP-1 macrophages without in-
hibiting 125-I-apoAI binding and internalization, while two others inhibited
125-I-apoAI binding without inhibiting cholesterol efflux. The fourth anti-
body (against the fragment 1311-1450) inhibited 125-I-apoAI binding, but not
internalization. This antibody at optimal concentration stimulated cholesterol
efflux from both THP-1 and ABCA1-transfected HeLa cells. This antibody
also stabilized ABCA1 in THP-1 cells similar to the effect of apoAI.

Conclusions: This study identifies at least three distinct functional sites of
ABCA1. Sites responsible for apoAI binding and cholesterol efflux are located
within the first extracellular loop of ABCA1 and the site responsible for
ABCA1 stability is located within the second extracellular loop of ABCA1.
Funding: This study was supported by the grant from NHF.

Th-P15:223 BOTH HEPATIC AND EXTRAHEPATIC ABCA1 ARE
ESSENTIAL FOR THE MAINTENANCE OF PLASMA
HDL-C LEVELS IN VIVO

R.R. Singaraja1, M. Van Eck2, C. Fievet3, M.R. Hayden1. 1University of
British Columbia, Vancouver, Canada; 2Leiden University, Leiden, The
Netherlands; 3Institut Pasteur de Lille, Lille, France

Until recently, the periphery was considered a critical contributor of choles-
terol to plasma HDL mediated by the reverse cholesterol transport pathway.
New data, including overexpression and deletion of ABCA1 in the liver
show the primary role of the liver in maintenance of HDL levels. We
used mice with complete(TKO) and selective deletion of ABCA1 in the
liver(LSKO) to examine the roles of hepatic and extrahepatic ABCA1
and their relationship to HDL levels. Expression of adenoviral ABCA1
selectively in the liver of LSKO mice resulted in a significant increase
in plasma HDL-C levels to that of wild-type mice (pre-infection:3.6±1.4,
post-infection:38.3±1.3, wt=37.6±1.2,mg/dL,p=ns). However, expression of
ABCA1 in the liver of TKO mice resulted in HDL-C levels that were
significantly lower than wt (pre-infection:1.4±0.2, post-infection:19.2±4.3,
wt=37.6±1.2,mg/dL,p=0.0003). Similarly, HDL phospholipids were returned
to normal in the ABCA1 expressing LSKO (LSKO:62.0±24.6, Wt:76.4±1.7,
mg/dL), but not in the TKO (TKO:24.5±21.0, Wt:76.4±1.7,mg/dL) mice.

The HDL particles from the ABCA1 expressing LSKO mice were larger
(LSKO:11.9±0.4, TKO:10.3±0.5,p=0.006) and had significantly increased
FC and CE but not PL. We hypothesized that liver ABCA1 phospholipidates
ApoA-I generating discoidal HDL which are further lipidated by extrahepatic
ABCA1 to generate mature HDL. Indeed, infusion of ApoA-I:phospholipid
rHDL particles into the mice resulted in the complete normalization of plasma
HDL-C levels in LSKO mice but not TKO mice. These data indicate that both
liver and extrahepatic ABCA1 are vital for regulating plasma HDL.

Th-P15:224 SIMULTANEOUS TRANSFER TO HDL OF
CHOLESTEROL, TRIGLYCERIDES AND
PHOSPHOLIPIDS IN AGING AND CORONARY
ARTERY DISEASE

C.H.M. Azevedo2, C.G. Puk1, G. Feitosa-Filho1 , A.C. Lo Prete2,
T. Seydell1 , J. Diament1, M. Wajngarten1, R.C. Maranhao 1,2. 1Heart
Inatitute (Incor), Sao Paulo, Brazil; 2University of Sao Paulo, Sao Paulo,
Brazil

Objective: We tested the hypothesis whether in younger patients the ability of
HDL to receive lipids is different from that of elderly patients with or without
CAD.

Methods: We studied 38 elderly patients (19 with CAD, 75±6 yo; 19
without CAD, 72±6 yo), both evaluated by coronariography and/or perfusion
scintilography and 17 younger controls (44± 16 yo). An artificial cholesterol-
rich nanoemulsion labeled with 3H-triglycerides (TG) and 14C-free cholesterol
(FC) or 3H-cholesteryl ester (CE) and 14C- phospholipids (PL) was incubated
with plasma. After precipitation of other lipoproteins, the supernatant contain-
ing HDL was counted for radioactivity and lipids transfer was expressed as %
of total radioactivity/10mg HDL/h. The HDL diameter (nm) was measured by
laser-light-scattering.

Results: Transfer of PL to HDL is greater in elderly patients with CAD
than those without CAD(5.4± 0.3 and 4.4 ±0.3 p <0.05), but the transfer of
other lipids and HDL size are equal. In elderly subjects without CAD, the
transfer of all lipids (CE= 0.5 ±0.08, PL= 4.4± 0.3, TG= 1.0± 0.06 and CL=
1.6 ±0.1)was smaller and HDL size greater (10.2nm ±1.5) when compared
with young subjects (CE= 1.8 ±0.4, PL= 5.9± 0.4, TG= 1.6 ±0.1 and CL=
2.4± 0.1 and HDL = 8.6 ±0.6 p=<0.0001).

Conclusions: Lipid transfers and HDL size were not discriminative of the
presence of CAD in elderly subjects. However, decreased lipid transfers are
associated with aging.

Due to HDL important antiatherogenic roles, this result can be relevant to
establish new mechanisms and risk factors in CAD.
Funding: CNPQ and FAPESP

Th-P15:225 REDUCED CHOLESEROL EFFLUX MAY BE THE
CAUSE OF REDUCED PLASMA HDL-C LEVELS IN
A PATIENT WITH SPHINGOMYELINASE
DEFICIENCY

K. Matsuki, N. Tamasawa, S. Takayasu, J. Tanabe, H. Murakami, J. Matsui,
T. Suda. Hirosaki University School of Medicine, Hirosaki, Japan

Objective: Type B Niemann-Pick disease (NPD) is a lysosomal storage
disorder that is caused by the deficient activity and a mutation in the acid
sphingomyelinase (ASM). This mutation results in the accumulation of sph-
ingomyelin, which is an important constituent of lipid rafts that helps to
anchor cholesterol in the plasma membrane. We herein determined the plasma
HDL-C and apolipoprotein (Apo) A-I levels and degree of cholesterol efflux
in a patient with Type B NPD.

Methods: A 49-year-old man was diagnosed, by liver biopsy, with NPD
when he was 3-years-old. Genetic examination of this patient revealed that
he had a mutation in codon 494 Gly (GGT) to Cys (TGT)G through exons 5
and 6 of the ASM gene.The patient’s plasma Apo A-I and HDL-C levels were
assessed several times and the rate of ApoA-I or HDL-mediated cholesterol
efflux from his monocyte-derived macrophages and cultured fibroblasts was
determined and compared to the values obtained from healthy subjects.

Results: The patient’s plasma HDL-C level was 17.5 - 20.5 mg/dl and his
Apo A-I concentration was 52 - 55mg/dl. These values were less than half
of those seen in normal subjects. HDL-mediated, cholesterol efflux from this
patient’s macrophages and fibroblasts was similarly reduced by about half
compared to controls.

Conclusions: Our data suggest that reduced levels of plasma HDL-C in
Type B NPD patients may be due to a reduction in cholesterol efflux caused
by the accumulation of sphingomyelin. This finding confirms the importance
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of membrane sphingomyelin with respect to its role in the development of
atherosclerosis.

Th-P15:226 ABCA1-INDEPEDENT APOLIPOPROTEIN E
SECRETION BY MACROPHAGES DERIVED FROM
A PATIENT WITH TANGIER DISEASE

H. Murakami, N. Tamasawa, K. Matsuki, J. Tanabe, J. Matsui, T. Suda.
Hirosaki University School of Medicine, Aomori, Japan

Objective: Macrophages are known to play an active role in the development
of arteriosclerosis. They are also known to secrete a variety of inflammatory
proteins and lipoproteins, including ApoE. ApoA-I was reported to enhance
the secretion of ApoE by macrophages, though the mechanism by which this
occurred has not been clarified. In this study, we measured the secretion of
ApoE by macrophages from a patient with Tangier disease.

Methods: Our patient had a homozygous frame-shift mutation of CTC to
TT at nucleotide position 6914, that resulted in the formation of a stop codon
at amino acid 2203 in exon 49; apoA-I-dependent cholesterol efflux was
found to be markedly reduced in this patient (Am J Med Genet 2004;130A:
398-401). We cultured monocyte-derived macrophages (MDMs) from this
patient and an age-matched healthy subject, and then measured their ability to
release ApoE in response to exogenous ApoA-I (10 μg).

Results: ApoA-I induced cholesterol efflux from fibroblasts from our Tang-
ier disease patient was markedly lower than from normal cells (-1.84±1.69%
vs. 12.76±2.59%, respectively). On the other hand, their ApoE secretion was
elevated compared to the control subject (96.8±13.6% vs. 50.1±34.2%).

Conclusions: In light of our data showing enhanced ApoE secretion by
macrophages from a patient with Tangier disease, it is unlikely that ApoA-
I-induced secretion of ApoE in these patients is dependent on ABCA1, the
latter of which is dysfunctional in these individuals.

Th-P15:227 ALTERATION OF ATP BINDING CASSETTE
TRANSPORTER A1 ON LIVER IN
ATHEROSCLEROTIC MINIPIGS

C.K. Tang, X.Y. Dai, X. Ou, J.H. Yang, D.L. Cao, X.R. Hao, G.H. Yi,
Z. Wang, L.S. Liu, Y.Z. Yang. Institute of Cardiovascular Disease of Nanhua
University, Hengyang, China

Objective: This study establish an animal model of atherosclerosis in minipigs
and investigate the change of ATP binding cassette transporter A1(ABCA1)
expression on liver in atherosclerotic minipigs.

Methods: Chinese minipigs were fed a normal control diet(CD) or a high
fat/high cholesterol diet(HFHC) for 12 mouths. Plasma total cholesterol(TC),
high-density lipoprotein cholesterol(HDL-C), and triglycerides(TG) were de-
termined by commercially enzymatic methods(test kits, Zhejiang Dong Ou
Biological engineering co.). ABCA1 mRNA and protein expression levels
were determined by reverse transcriptase-polymerase chain reaction(RT-PCR),
western blot and immunohistochemistry, respectively.

Results: At the end of 12 mouths, plasma total cholesterol, HDL-
cholesterol and triglycerides in atherosclerotic minipigs were increased. ATP
binding cassette transporter A1 and liver X receptor alpha expression on liver
in atherosclerotic minipigs was upregulated.

Conclusions: HFHC may induce atherosclerosis and upregulation of
ATP binding cassette transporter A1 and liver X receptor alpha on liver in
atherosclerotic minipigs.
Funding: The work was supported by grants from the National Natu-
ral Sciences Foundation of China(30470720) and the Post-doctor Sciences
Foundation of China(2005037157).

Th-P15:228 PARAOXONASE1 MODULATES HDL-MEDIATED
CHOLESTEROL EFFLUX CAPACITY

H. Berrougui, I. Maxim, A. Khalil. Research Center Ageing, Sherbrooke,
Canada

Objectives: Several studies imply HDL (High density lipoprotein) as athero-
protective molecules. The best-known anti-atherogenic function of HDL is
associated to their ability to promote cholesterol efflux (CE),. This study was
aimed to investigate the implication of other HDL components in this process
and principally paraoxonase1 (PON1).

Methods: Cellular CE was measured in the presence of THP1 and J774
cells using native and oxidized HDL. HDL oxidation was induced by gamma
radiolysis and incubation with copper ions. HDL oxidation level was evalu-

ated by formation of conjugated diene, MDA and lysophosphatidylcholine.
Moreover, HDL modification was also followed by the measure of the HDL
phospholipidic-bilayer fluidity. PON1 was purified from human plasma and
used at different concentration (paraoxonase activity) in its native and oxidized
form.

Results: PON1 promote cholesterol efflux at a dose dependent manner.
While oxidations of HDL affects significantly the capacity of HDL to promote
CE, enrichment of HDL with PON1 re-establish the normal value of CE.
Moreover, modified PON1 losses its capacity to modulate HDL-mediated CE.

Conclusions: Our results demonstrate an implication of PON1 in the
capacity of HDL to promote CE. This beneficial effect of the PON1 might be
associated to its capacity to hydrolyze oxidized lipids. Other studies, in pro-
cess in our laboratory, aimed to investigate the phospholipase and antioxidant
properties of PON1 in this process.
Funding: This research was funded by FRSQ, FORMSAV and CIHR.

Th-P15:229 APOLIPOPROTEIN A-I ACTIVATES ABCA1 GENE
TRANSCRIPTION AND PROTEIN SYNTHESIS

J.H. Yang, C.K. Tang, X.Y. Dai, X. Ou, Z.Q. Wang, Z.S. Jiang, D.L. Cao,
X.R. Hao, G.H. Yi, Z. Wang. Institute of Cardiovascular Disease of Nanhua
University, Hengyang, China

Objective: ATP-binding cassette transporter A1(ABCA1) plays a crucial role
in apoA-I binding activity and promotes cellular cholesterol efflux, it has been
suggested that the signal transduction pathway initiated by apoA-I activates
key proteins involved in cellular lipid efflux. The aim of this study was to
investigate the effect of apoA-I on ABCA1 mRNA and protein expression.

Methods: THP-1 cells were induced to become the macrophages by the
phorbol. Then THP-1macrophages were induced to foam cells by ox-LDL.
Treatment of THP-1macrophage derived foam cells with apoA-I, the adenylyl
cyclase activator, and the adenylyl cyclase inhibitor for long period of time(24
hours).In addition, THP-1macrophage derived foam cells were treated with
increasing amounts of apoA-I and treated with apoA-I for increasing time.

Results: ApoA-I up-regulated expression of ABCA1 mRNA and protein,
and increased cholesterol efflux in THP-1macrophage derived foam cells. The
similar condition has been observed in foam cells treated with forskolin, an
adenylyl cyclase activator. ApoA-I increased levels of ABCA1 mRNA and
protein in a concentration- and time-dependent manner. In converse, treatment
of THP-1macrophage derived foam cells with SQ 22536 down-regulated ec-
pression of ABCA1 mRNA and protein meantime decreased cholesterol efflux.

Conclusion: These findings suggest that apoA-I may activate ABCA1
gene transcription and protein synthesis, and then increase cellular cholesterol
efflux.
Funding: This work was supported by grants from the National Natural
Sciences Foundation of China(30470720).

Th-P15:230 EFFECTS OF A NOVEL SYNTHETIC HDL ON
CHOLESTEROL EFFLUX IN VITRO

C. Cramer, G. Fici, S. Tummala, B. Krause, R. Homan. Esperion
Therapeutics, A Division of Pfizer Global R & D, Ann Arbor, USA

The development of atherosclerosis is inversely related to the level of plasma
HDL. Recent studies have shown that intravenous administration of synthetic
HDL lowers vessel lipid content in animal lesions and human lesion size. The
current study examines the cholesterol efflux capacity of a synthetic HDL
using 14C-cholesterol-labeled human THP-1 macrophage cells and normal
human and Tangier fibroblasts. Cholesterol mobilization activity of ETC-642,
an HDL mimetic, is compared to reconstituted ApoA-I:phosphatidylcholine
(rHDL). Normalized for peptide or protein mass, ETC-642 is significantly
more active than rHDL at concentrations of 3, 10, 30 and 100 mg/mL with
5.2, 2.6, 1.7 and 1.3 fold higher cholesterol efflux, respectively. However, at
300 mg/mL both agents exhibit equivalent efflux potential with cholesterol
loaded human THP-1 macrophage cells. Efflux to lipid-free ApoA-I and to
ETC-642 peptide alone is quite different. ApoA-I causes ∼12% increase in
cholesterol efflux at 3 mg/mL, with higher concentrations having no additional
effect. ETC-642 peptide alone produces equivalent efflux at 3 mg/mL but
higher peptide concentrations increase to 26%. Efflux from normal human and
Tangier fibroblasts demonstrates that efflux by ApoA-I (lipid-free) and rHDL
is ABCA1-dependent. Similar analysis of ETC-642 shows that the peptide but
not the complex enhances efflux in an ABCA1-independent manner. ETC-642
efflux is ABCA1-dependent. These data suggest that ETC-642 is a potent
cholesterol mobilizing agent that in the lipidated form interacts with ABCA1
to promote efflux.
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Th-P15:231 INFLUENCES OF THE SR-BI EXPRESSION BY
OX-LDL, LDL AND HDL IN HEPG2 AND THP-1
CELLS

Z.C. Mo1, G.H. Yi2, X. Chen2, Z. Wang2, Z. Ren2, C.K. Tang2, L.S. Liu2,
Y.Z. Yang2. 1Department of Histology and Embryology, Nanhua University,
Hengyang, Hunan, China; 2Institute of Cardiovascular Research, Nanhua
University, Hengyang, Hunan, China

Background: The scavenger receptor class B type I (SR-BI) is a multi-ligand
receptor that play a critical role in Reverse cholesterol transport (RCT).
Here, we investigated the expression of the SR-BI and cellular cholesterol
accumulation by ox-LDL, LDL and HDL in HepG2 and THP-1 cells.

Methods: THP-1 cells were induced to differentiation into macrophages by
PMA treatment. Cells were co-incubated with 50μg/ml ox-LDL, LDL or HDL
respectively for 24 hours. Moreover, THP-1 cells were also co-incubated with
50μg/ml ox-LDL and different concentration of HDL (50, 100, 150μg/ml).
Cellular lipid accumulation was determined by Oil Red O staining and high
performance liquid chromatography (HPLC) analysis. [3H]-labeled choles-
terol flux was determined by FJ-2107P type liquid scintillator. SR-BI mRNA
and protein level were determined by reverse transcription-polymerase chain
reaction and western blot, respectively.

Results: Ox-LDL, LDL and HDL upregulate the expression of SR-BI
and increase cellular cholesterol in HepG2 cells. Ox-LDL downregulates the
expression of SR-BI and increases cellular cholesterol accumulation in THP-1
macrophages. HDL upregulates the SR-BI expression and promotes cellular
cholesterol efflux in a dose dependent manner in THP-1 macrophages.

Conclusions: These findings suggest that upregulation of SR-BI could
have promoted RCT and potential for the treatment of atherosclerosis.

Th-P15:232 IN VIVO MACROPHAGE CHOLESTEROL EXPORT
CORRELATES WITH REGRESSION OF AORTIC
LESIONS AND MAY SERVE AS A BIOMARKER FOR
HUMAN ANTI-ATHEROGENIC AGENTS

R. Kisilevsky1,2,3, R. Tan3, J.B. Ancsin1,2,3 , P.M. Kim1,3, R. Bender3,
S.P. Tam1,2,3. 1Queen’s University, Kingston, Canada; 2Kingston General
Hospital, Kingston, Canada; 3Atherochem Inc, Ottawa, Canada

Objective: To test in vivo macrophage (Mph) cholesterol efflux as a biomarker
of cholesterol removal from arterial vessels

Methods: In vivo Mph cholesterol efflux was assessed by loading cells
with red cell fragments equilibrated with 3H-cholesterol. These were injected
IV into normal mice and established in vivo for 24 h. Plasma samples
established a baseline of isotope release into blood, following which serum
amyloid A (SAA) or its two active domains, HDL or HDL/SAA were injected
IV. Thereafter plasma samples were collected over 24-48 h revealing the time
course of cholesterol release from Mph. The effects of the SAA domains,
singly or together, on aortic lipid lesions were assessed by en-face staining
with Oil red O in apoE-/- mice on a high fat diet as described in J.Lipid Res.
46:2091-2101, 2005

Results: In vivo Mph cholesterol efflux was rapidly promoted by each
SAA active domain and profoundly so by both domains combined. Similar
results were noted with HDL/SAA but less so with HDL. Each SAA domain
prevented progression of, and both domains combined caused regression of,
aortic lesions. HDL has also been reported to regress such lesions (Nature
353:265,1991; PNAS 91:9607,1994; JCI 102:379,1998)

Conclusions: A correlation exits between agents that promote rapid efflux
of Mph cholesterol in vivo and their effects on aortic lesions in apoE-/-
mice on high fat diets. Based on these findings an in vivo clinically relevant
Mph cholesterol export assay may be utilized as a biomarker to assess the
anti-atherogenic efficacy of agents acting on the reverse cholesterol transport
pathway
Funding: CIHR and AtheroChem Inc

Th-P15:233 HUMAN IMMUNODEFICIENCY VIRUS IMPAIRS
REVERSE CHOLESTEROL TRANSPORT FROM
MACROPHAGES

M. Bukrinsky1, Z. Mujawar1, M.P. Morrow1, J.M. Orenstein1,
Y.V. Bobryshev2, D. Sviridov3. 1The George Washington University,
Washington, USA; 2University of New South Wales, Sydney, Australia; 3Baker
Heart Research Institute, Melbourne, Australia

Objective: Macrophages play a central role in the development of atheroscle-
rosis. Macrophages are also the targets of HIV-1, and HIV infection is

associated with an increased risk of coronary artery disease. However, a
possible role of HIV-infected macrophages in atherosclerosis has not been
investigated.

Methods: We analyzed cholesterol efflux from HIV-infected human mac-
rophages and Nef-transfected RAW cells. Atherosclerotic plaques in samples
from HIV-infected patients were analyzed by immunohistochemistry.

Results: We demonstrate that HIV-1 impairs ABCA1-dependent choles-
terol efflux from human macrophages. This effect was mediated by the HIV-1
protein Nef. Indeed, Nef-deficient HIV-1 did not affect cholesterol efflux,
while transfection of murine macrophages with Nef impaired cholesterol
efflux from these cells both in vitro and in vivo. Consequently, HIV-infected
and Nef-transfected macrophages accumulated cholesteryl esters resembling
foam cells. Impairment of cholesterol efflux was dependent on Nef-mediated
inhibition of intracellular trafficking of ABCA1 between the cytoplasm and
the plasma membrane. As a result, ABCA1 accumulated on the plasma
membrane and internalization of apolipoprotein A-I was inhibited. The role of
HIV-infected macrophages in atherosclerosis was supported by the presence
of HIV-positive foam cells in atherosclerotic plaques of HIV-infected patients.

Conclusions: Our results suggest a mechanism by which HIV-1 may
directly contribute to pathogenesis of atherosclerosis.
Funding: This work was supported by grants from NIH, AHA, NHMRC, and
Campbell Foundation.

Th-P15:235 INCREASED TRIGLYCERIDES LEVELS DRIVE
FAECAL STEROL EXCRETION IN FAMILIAL
COMBINED HYPERLIPIDEMIA

K. Elharchaoui1, R.J. Bisoendial1 , G.K. Hovingh1, J.A. Kuivenhoven1 ,
E.S.G. Stroes1, J.J.P. Kastelein1 , A.K. Groen2. 1Department of Vascular
Medicine, Academic Medical Centre, Amsterdam, The Netherlands;
2Department of Biochemistry, Academic Medical Centre, Amsterdam, The
Netherlands

Background: HDL-cholesterol (HDL-c) is considered the donor of cholesterol
destined for biliary secretion and faecal excretion. However measuring HDL-c
in plasma poorly reflects the actual HDL-mediated efflux of cholesterol to the
liver. Therefore, we studied the Reverse Cholesterl Transport (RCT) pathway
in the context of ’matched’ low HDL-c in patients with Familial Combined
Hyperlipidemia (FCH) or Familial Hypoalphalipoproteinemia (FHA)

Methods: Faecal neutral sterols and faecal bile acids were analyzed in
18 patients with FCH and 12 patients with FHA. Patients were matched for
HDL-c levels and received the same standardized diet.

Results: Patients with FCH had higher triglyceride levels than patients
with FHA (4,2 mmol/l vs 1,3 mmol/l, p<0,001). The lathosterol/cholesterol
ratio was significantly higher in FCH than in FHA (1.67 μg/mg ±0.7 vs
1.18 μg/mg ±0.5); p=0.035). In contrast, the campesterol/cholesterol ratios
were similar in both groups.Faecal bile acid concentration was higher in FCH
compared to FHA (261 mg/day vs 110 mg/day p=0.003), whereas there was
a tendency to increased faecal sterol excretion (491 mg/day vs 334 mg/day,
p=0.05). For the whole group bile acid concentration in faeces correlated
positively with triglycerides and with large VLDL (0.4, p= 0.03 and 0.48,
p=0.008 respectively).

Conclusion: These data suggest that the VLDL overproduction in combi-
nation with impaired clearance of TG in FCH is associated with an increased
fecal sterol and bile acid excretion. This novel finding challenges the concept
of that HDL is the driving force in reverse cholesterol transport.

Th-P15:236 COMBINING ACAT INHIBITION AND
CHOLESTEROL ESTERASE ENHANCEMENT
RESULTS IN MARKED EXPORT OF MACROPHAGE
CHOLESTEROL IN VIVO

S.P. Tam1,2,3, R. Tan3, P.M. Kim1,3, R. Kisilevsky1,2,3 . 1Queen’s University,
Kingston, Canada; 2Kingston General Hospital, Kingston, Canada;
3Atherochem Inc, Ottawa, Canada

Objective: To determine the effects of combining ACAT inhibition and neutral
cholesterol esterase (CEH) enhancement by serum amyloid A (SAA) derived
peptides in promoting macrophage (Mph) cholesterol efflux in vivo.

Methods: J774 mouse Mph were cholesterol loaded with red blood cell
membrane fragments that had been equilibrated with 3H-cholesterol. The cells
were injected IV into normal CD-1 mice by tail vein and allowed to establish
themselves in the animal for 24 h. During this time two, 25 uL, blood samples
(6 and 24 h) were taken from the tail tip to establish a baseline, following
which the ACAT-inhibiting and CEH-enhancing domains of human SAA, in
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liposomal formulation, were injected IV either alone or in combination. Blood
samples, 25 uL, were taken from the tail tip at multiple intervals thereafter
over 24-48 h. The samples were collected in heparinized tibes and centrifuged
to separate cells from plasma. 3H-cholesterol levels in plasma were then
dtermined by liquid scintillation spectrometry.

Results: Treatment with liposomes containing either the ACAT-inhibiting,
or CEH-enhancing peptide resulted in a 3-4 fold increase in Mph 3H-
cholesterol efflux to the plasma. In combination these peptides have a
profound effect within 5-6 h, increaseing cholesterol export to plasma 10-13
fold.

Conclusions: Domains of human SAA that inhibit ACAT or enhance
Mph CEH activities are effective agents promoting Mph cholesterol efflux. In
combination these peptides appear to have a synergistic effect promoting Mph
cholesterol efflux.
Funding: Grants MOP-3153, PPP 62602, PP2 67645 from the CIHR, and
AtheroChem Inc.

Th-P15:237 CLINICAL CHARACTERISTICS OF PORTUGUESE
PATIENTS WITH A CLINICAL DIAGNOSIS OF
FAMILIAL HYPERCHOLESTEROLAEMIA

M. Bourbon1, A.C. Alves1, J.M. Silva2, Q. Rato3, P.M. Silva4, I. Azevedo5,
A. Furtado6, R.P. Naoumova7. 1Unid. Inv. Cardiovascular, Inst. Nac. Saude,
Lisbon, Portugal; 2Serv Medicina Interna, Hosp. Univ. Coimbra, Coimbra,
Portugal; 3Serv. Cardiologia, Hosp, S. Bernardo, Lisbon, Portugal; 4Serv
Medicina Interna, Hosp. Sta Marta, Lisbon, Portugal; 5Serv Medicina
Interna, Hosp. Marmeleiros, Madeira, Portugal; 6Dep. Medicina, Uinid
Cuidados Intensivos, Hosp. Pedro Hispano, Matosinhos, Portugal; 7MRC
Clinical Sciences Centre, Hammersmith Hosp, London, United Kingdom

Objectives: To characterize a group of Portuguese patients with a clinical
diagnosis of Familial Hypercholesterolaemia (FH) and to compare them with
FH patients from other countries.

Methods: The data from a group of 74 adult clinical FH patients, including
sex, age, lipid profile, life habits, presence of tendon xanthomas, coronary
heart disease (CHD) and type of mutation was analysed with SPSS software
(version 13.0)

Results: Adult males presented higher fasting serum triglyceride (TG,
p=0.033), higher percentage of smokers (p=0.010) and more individuals with
CHD (p=0.46) than females. When FH patients with and without CHD were
compared, there was a significant difference in age (p=0.006) and in TG
(p=0.03) in the female population; male patients with CHD also had higher
fasting TG (p=0.021). It was also found that patients with nonsense mutations
have higher total cholesterol values (p=0.037) than patients with missense
mutations. There were no significant differences between clinically diagnosed
FH patients from Portugal, Spain and UK except for a higher occurrence of
tendon xanthomas in the UK FH patients. The percentage of patients without
a detectable mutation was similar in Portugal and UK.

Conclusions: This study shows that FH patients from different countries,
with different cultures, have very similar phenotypes, which could imply that
environmental factors do not play an important role in the determination of the
FH phenotype. It also confirms that high TG and smoking habits also increase
the risk of CHD in FH patients, but the presence of tendon xanthomas does
not seem to be associated with increased CHD.

Th-P15:238 DESCRIPTIVE STUDY OF FAMILIAL
HYPERCHOLESTEROLEMIA IN HAVANA CITY

A. Nasiff-Hadad, E. Merino-Ibarra, A. Herrera-Gonzalez. Hermanos
Ameijeiras Hospital, Havana City, Cuba

Introduction: Familial Hypercholesterolemia (FH) is a consequence of muta-
tions in the Low density Lipoprotein (LDL) receptor gene. The most important
findings are the high levels of total cholesterol and LDL and high prevalence
of coronary heart disease (CHD).

Objective: To describe clinical and laboratory findings of subjects with FH,
according to MedPed (MP) approaches. Materials and method:1067 subjects
with abnormal lipids profile were studied. Clinical and laboratory findings and
personal and family history of CHD at young age were recorded.

Results: Hypercholesterolemia with triglycerides under 200 mg/dL was
found in 70 subjects, those were divided into MP score in: MP≥8, 19 patients
(27.1%); MP 6-7, 10 (14%) and MP 3-5, 41 (58.6%). Prevalence of subjects
with MP≥8 were 9 for each 500 subjects with dislipidemies. Xanthomas were
present in patients with MP score ≥8. In a subgroup of patients with MP ≥6,
angina was present in 2 subjects and no history of prior heart attack was found.

The media of total cholesterol was 378±52 mg/dL and 395±86 mg/dL for
males and females, respectively. The media of HDL cholesterol was greater
in females 39±12 mg/dL than in males 35±11 mg/dL. In the whole group of
70 subjects the influence of cholesterol levels on the presence of CHD using a
multivariate regression analysis was not significant and masculine sex was the
only variable that contributed to the presence of CHD.

Conclusions: Clinical and laboratory findings of FH in Cuban subjects
were similar to those described in other countries, although a high prevalence
of FH was seen among subjects with alterations in lipid profile.

Th-P15:239 HIGH FREQUENCY OF CORONARY HEART
DISEASE IN JAPANESE PATIENTS WITH TYPE III
HYPERLIPOPROTEINEMIA

M. Eto, M. Saito. Ohu University, Koriyama, Japan

Objective: Type III hyperlipoproteinemia (HLP) is characterized by increased
plasma remnant lipoproteins, and predisposes affected subjects to accelerated
atherosclerosis. Most published findings concerning type III HLP have been
carried out in Caucasian populations, but limited information concerning type
III HLP is available in Asian populations. Therefore, clinical and biochemical
features of type III HLP were examined in 24 Japanese patients.

Methods: The diagnosis of type III HLP was made according to the
following criteria: increased plasma TG and/or total cholesterol (chol);
apolipoprotein E2/2 genotype/phenotype. Plasma remnant lipoprotein-like
particles (RLP)-chol was measured by the method of Nakajima.

Results: Mean age was 53 years. Mean plasma TG and total chol levels
were 371 mg/dl and 255 mg/dl, respectively, which were lower than those
reported in Western countries. Seventy percent of the patients had high plasma
RLP-chol levels above 50 mg/dl and a high RLP-chol/TG ratio above 0.1.
Nineteen patients (79.2%) were obese. Thirteen patients (54.2%) had type
2 diabetes mellitus and 5 patients (20.8%) had impaired glucose tolerance.
Accordingly, twenty three patients (95.8%) had obesity and/or glucose in-
tolerance. A high frequency (41.7%) of coronary heart disease (CHD) was
observed in the patients, which was almost similar to those reported in Western
countries.

Conclusions: The Japanese patients with type III HLP had lower plasma
TG and total chol levels, but had high frequency of CHD. Type III HLP and
increased plasma remnant may be a strong risk factor for CHD in the Japanese
population.

Th-P15:240 THE EFFECT OF AGEING AND OBESITY ON THE
EXPRESSION OF DYSLIPIDEMIA IN CHILDREN
FROM FCH FAMILIES

E. Ter Avest1, A.D. Sniderman2, S.J.H. Bredie1, A.F.H. Stalenhoef1 , J. De
Graaf1. 1Radboud University Nijmegen Medical Centre, Nijmegen, The
Netherlands; 2Mike Rosenbloom Laboratory for Cardiovascular Research,
McGill University, Montreal, Canada

Objectives: To delineate the mechanism(s) responsible for the increased
secretion of VLDL in patients with FCH.

Methods: In 194 young adults (<25 years) recruited from FCH-families,
we investigated how plasma lipids, (apo)lipoproteins, and parameters of in-
sulin resistance and obesity varied with age. Furthermore, we performed a
5-year follow up study of clinical and biochemical characteristics of two age-
and gender-matched groups of this population stratified by apolipoproteinB
levels below or above the 75th percentile adjusted for age and gender.

Results: Plasma apoB concentration (r=0.45, P<0.0001), triglyceride con-
centration (r=0.45, p<0.0001), LDL-subfraction profile (r=-0.46, p<0.0001)
and body mass index (r=0.51, p<0.0001) were significantly associated with
age. Plasma apoB concentration in the hyperapoB group was already ele-
vated at young age, whereas other characteristics of FCH, as observed in
adults, including triglyceride-levels >1.5 mmol/l and/or small dense LDL
were observed only sporadically. After 5-year follow-up, BMI increased in
both groups and this increase was associated with increases in apoB (r=0.39,
p<0.001), TG (r=0.48, p<0.001), VLDL-c (r=0.31, p<0.05) and VLDL-TG
(r=0.40, p<0.01)

Conclusions: We found indirect evidence of a primary, presumably
genetically-determined, increase in apoB occurring early in life of FCH-
family offspring. However, ageing-related environmental factors, such as
post maturation increases in adipose tissue mass, also appear to contribute
to an aggravation and/or modulation of this genetically determined apoB-
overproduction.

XIV International Symposium on Atherosclerosis, Rome, Italy, June 18–22, 2006



Thursday, June 22, 2006: Poster Session
546 P15 Pathophysiology of lipids and lipoproteins

Th-P15:241 ASSESSMENT OF TOCOPHEROL METABOLISM
AND OXIDATIVE STRESS IN HETEROZYGOUS
FAMILIAL HYPOBETALIPOPROTEINAEMIA

M.W. Clarke1,2 , A.J. Hooper1,3 , H.A. Headlam2, J.H.Y. Wu2, K.D. Croft2,
J.R. Burnett1,2. 1Department of Clinical Biochemistry, Royal Perth Hospital,
Perth, Australia; 2School of Medicine & Pharmacology, University of
Western Australia, Perth, Australia; 3School of Surgery & Pathology,
University of Western Australia, Perth, Australia

Familial hypobetalipoproteinaemia (FHBL) is a rare disorder of lipoprotein
metabolism characterised by decreased plasma levels of LDL-cholesterol and
apoB caused by mutations in the APOB gene. As serum alpha-tocopherol is
low in FHBL, it has been recommended that affected subjects receive vitamin
E supplementation.

Objectives: We examined the effect of truncated apoB variants on vitamin
E metabolism.

Methods: Alpha- and gamma-tocopherol were measured in serum, ery-
throcytes and platelets by HPLC with electrochemical detection. Urinary
F2-isoprostanes were measured to assess oxidative stress and tocopherol
metabolites in urine as markers of tocopherol intake. The study included nine
heterozygous FHBL subjects and seven normolipidaemic controls.

Results: When compared to controls, FHBL subjects had significantly
decreased fasting plasma total cholesterol (2.4±0.2 vs 4.7±0.2 mmol/L),
triglyceride (0.5±0.1 vs 0.9±0.1 mmol/L), LDL-cholesterol (0.7±0.1 vs
2.8±0.3 mmol/L), apoB (0.23±0.02 vs 0.84±0.08 g/L), alpha-tocopherol
(13.6±1.0 vs 28.7±1.4 μmol/L), and gamma-tocopherol (1.0±0.1 vs 1.8±0.3
μmol/L) levels (all P<0.03). Erythrocyte alpha-tocopherol was decreased
(5.0±0.2 vs 6.0±0.3 μmol/L; P<0.005), however, no differences were ob-
served with lipid-adjusted serum tocopherols, erythrocyte gamma-tocopherol,
platelet alpha-tocopherol or gamma-tocopherol, or urinary F2-isoprostanes
and tocopherol metabolites.

Conclusion: Taken together, our findings do not support the recommenda-
tion that heterozygous FHBL subjects require vitamin E supplementation.

Th-P15:242 ASSESSMENT OF CLINICAL AND NUTRITIONAL
PARAMETERS IN SUBJECTS WITH FAMILIAL
HYPERCHOLESTEROLAEMIA PRESENTING OR
NOT CORONARY ARTERY DISEASE

A. Macedo, A.P. Marte, M. Miname, K.I. Sebastiao, A. Avila, M. Isosaki,
R.D. Santos. Heart Institute (Incor), University of São Paulo, São Paulo,
Brazil

Objective: To assess clinical and nutritional parameters in adults with het-
erozygous familial hypercholesterolaemia (FH) presenting or not coronary
artery disease (CAD).

Methods: A cross sectional study was conducted in 122 treated consecutive
FH patients (77 females). Multivariate analysis (MVA) was used to assess the
significance of differences in risk factors between subjects with (n=31, 25%)
and without CAD.

Results: CAD subjects were older (55 vs. 47 years; p = 0.016), had a
higher prevalence of males (61% vs. 29%; p = 0.001), diabetes (29% vs. 12%;
p = 0.028), hypertension (90% vs. 44%; p = 0.001), metabolic syndrome (55%
vs. 33%; p = 0.034), former smokers (42% vs. 18%; p = 0.006), low HDL-C
(55% vs. 15%; p = 0.001) and history of myocardial infarction in brothers
(48% vs. 25%; p = 0.016). There were no differences between the groups
regarding LDL-C levels, anthropometric measurements, physical activity, and
consumption of alcohol and dietetic fibers. However, consumption of total
fat was lower in the patients with CAD. After MVA independent risk factors
for CAD were hypertension (OR 23.5; 95% CI 5.0-110.0), male gender (OR
8.8; 95% CI 2.6-29.9), low HDL-C (OR 7.8; 95% CI 2.3-25.9) and history of
myocardial infarction in brothers (OR 4.1; 95% CI 1.3-13.3).

Conclusion: In our population, hypertension, male gender, low HDL-C
and history of myocardial infarction in brothers were independently associated
with the risk of CAD.

Th-P15:243 PERIODONTAL DISEASE IN
HYPERCHOLESTEROLEMIA FAMILIAL
SUBJECTS: PRELIMINARY RESULTS

C. Vieira, M. Miname, L. Martinez, A.P. Marte, L. Bortolotto, B. Caramelli,
R.D. Santos. Heart Institute, University of São Paulo, São Paulo, Brazil

Introduction: Periodontitis is an inflammatory chronic disease that affects
the supporting tissues of teeth and has been associated with development

of cardiovascular diseases. Familial hypercholesterolemia (FH) subjects have
great risk of developing atherosclerosis. There are no studies showing the
association between periodontal disease and cardiovascular disease in this
population. This study describes for the first time preliminary results of
clinical attachment loss (CAL) in FH subjects.

Methods: We evaluated asymptomatic FH subjects that were submitted
to plasma lipids and carotid intima-media thickness (IMT) evaluation. The
subjects had a full-mouth clinical examination of six sites per tooth and were
interviewed using a structured written questionnaire.

Results: Twenty two FH subjects were included, mean age 40 years old, 8
male, mean LDL 304mg/dL, mean HDL 46mg/dL. Fifty seven percent (57%)
of subjects < 30 years old and seventy three percent (73%) of subjects >

30 years old presented severe chronic periodontitis. All subjects with IMT >
800μm and 65% of those with IMT <800 μm had severe periodontitis.

Conclusion: This FH Brazilian population had a high occurrence of severe
periodontitis, a fact that can aggravate the atherosclerotic process. Prospective
studies are necessary to determine the real influence of periodontal disease in
the atherosclerotic process of these subjects.

Th-P15:244 CAROTID INTIMA-MEDIA THICKNESS
DIFFERENCES BETWEEN FAMILIAL
HYPERCHOLESTEROLEMIA AND FAMILIAL
COMBINED HYPERLIPIDEMIA

E. Jarauta, D. Recalde, A. Cenarro, P. Martín-Fuentes, A.L. García-Otín,
F. Civeira. Laboratorio de Investigación Molecular, Hospital Universitario
Miguel Servet, Zaragoza, Spain

Introduction: Familial Hypercholesterolemia (FH) and Familial Combined
Hyperlipidemia (FCH) are two common genetic lipid disorders characterised
by high total plasma cholesterol and high cardiovascular disease (CVD) risk.
In FH most of CVD is coronary, however cerebrovascular and coronary
disease are frequently present in FCH. If this differential clinical phenotype
is accompanied by differences in subclinical carotid atherosclerosis is not
known.

Methods: We studied 92 patients, 57 heterozygous FH with genetic di-
agnosis and 35 subjects with clinical diagnosis of HFC. Besides traditional
cardiovascular risk factors, high-resolution B-mode ultrasonography was used
to measure carotid artery IMT. Maximal and mean IMT in the common carotid
(CC), carotid bulb (CB) and internal carotid artery (IC) of both sides were
recorded.

Results: FH and FCH groups did not differ on age, smoking habits, blood
pressure, HDL cholesterol and Lp(a). FH subject had higher total and LDL
cholesterol; and FCH subjects had higher BMI, waist circumference and
triglycerides. In both groups IMT in the three carotid segments were higher
than in normolipidemic population. IMT in CC was slightly higher in FHC
than in FH (0.772 mm vs 0.726 mm) but did not reach statistical significance.
There were no differences in the IMT in CB and IC between groups.

Conclusions: Carotid IMT is enlarged in FH and in FCH in the three
carotid segments studied, and did not differ between both hyperlipidemias.
FCH subjects, in spite of lower total and LDL cholesterol than FH subjects,
have similar (or even higher in CC) IMT than FH subjects.

Th-P15:245 ANTI-ATHEROGENC FACTOR IN
HYPERLIPIDEMIC DOWN SYNDROME
CHILDREN-A STUDY IN INDIAN POPULATION

R. Singh1, P. Goyal1, J. Bhattacharjee1 , A.K. Dutta2. 1Department of
Biochemistry, Lady Hardinge Medical College, New Delhi, India;
2Department of Paediatrics, Kalawati Saran Children Hospital, New Delhi,
India

Objectives: Atherosclerosis is fast assuming epidemic proportions in India
and Indians are genetically pre-disposed to hypertriglyceridemia and dyslipi-
demias. Down Syndrome (trisomy 21) provides an interesting natural model
to study atherosclerosis,since these individuals appear to be protected from
plaque formation. We assessed the Lipid levels, Superoxide dismutase (SOD)
and C-Reactive Protein (CRP) in Down Syndrome.

Methods: Our study included 32 clinically diagnosed children of down
syndrome and 34 healthy controls. SOD was measured by determining per-
centage inhibition of the rate of reduction of phenyltetrazolium chloride by
super-oxide radicals (O2). Serum total cholesterol, triglyceride and HDL was
determined by enzymatic assays.

Results: SOD activity was found to be significantly higher (p= 0.004) in
children with down syndrome (mean=313.7 IU/ml) than in the controls (mean
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140.2 IU/ml). Significantly higher levels of serum triglyceride (154.7 mg/dl)
and VLDL(33.9 mg/dl) were observed in down syndrome as compared to
healthy controls (119.6. mg/dl and 23.9mg/dl respectively; p<0.05 for each).
No significant difference in levels of serum HDL, LDL and CRP.

Conclusion: These findings indicate dyslipidemia and increased SOD ac-
tivity in children with down syndrome. The raised anti-oxidant activity of SOD
probably offers some protection against the development of atherosclerosis
despite the occurrence of dyslipidemia. The current study may contribute
towards a better understanding of the importance of antioxidants in protection
against atherosclerosis in hypertriglyceridemias.
Funding: Nil

Th-P15:246 ANTIOXIDANT ENZYME ACTIVITIES IN PATIENTS
WITH HYPERLIPIDEMIA: POSSIBLE INDICATORS
FOR HYPERLIPIDEMIA

J.J. Bogdanska, B.B. Todorova, P. Korneti, D.D. Labudovic. Department of
Me Biochemistry, Faculty of Medicine, Skopje, Makedonija

Objective: Lately it has been suggested that misbalance between antioxidants
and the systems that produce reactive oxidant species that can lead to the
oxidative stress is in the base of the pathogenesis of hyperlipidemia and
atherosclerosis and that the measuring the activity of the antioxidant enzymes
can serve as a biological indicator for progression of these diseases.

Aim: The aim of our study was to determine the activitu of erythrocyte
antioxidant enzymes: catalase, superoxide dismutase (SOD), and glutatione
peroxidase (GPX) in patient with hyperlipidemia as possiblebiological indica-
tors for hyperlipidemia (s).

Material and Methods: Material of our study was blood taken from 25
male patients with hyperlipidemia; all patients were from the Institute for
Heart Disease, faculty of Medicine, Skopje. The enzymes were determined by
standard spectrophotometric methods.

Results: In our study only catalase activity was statistically significant
increased in comparison with control group 34.7 ± 8,8 k versus 29.5 ± 6,1
k for absolute activity and 236.3 ± 69.8 k/gHb vs. 206.7 ± 44.7 k/gHb
for specific activity. SOD activity was slighty not significantly increased
in comparison with control gropup, while activity of Gpx was slighty not
significantly decreased in comparison with control gropup, There was no
correlation between glucose and parametrs of lipid status with activity of
antioxidant enzymes. Cigarette consumption positively correlates with rthe
activity of gluthatione peroxidase.

Conclusions: we may conclude that we did not find that activity of
antioxidant enzymes can serve as a biological indicator for hyperlipidemia(s).

Th-P15:247 TENDON XANTHOMAS IN FAMILIAL
HYPERCHOLESTEROLEMIA ARE ASSOCIATED
WITH A PRO-INFLAMMATORY CYTOKINES
PROFILE IN MACROPHAGES TO OXIDIZED LDL

P. Martin-Fuentes, M. Artieda, D. Recalde, A.L. Garcia-Otin, E. Jarauta,
A. Cenarro, F. Civeira. Laboratorio de Investigación Molecular, Hospital
Universitario Miguel Servet, I+Cs, Zaragoza, Spain

Objective: The clinical expression of Familial Hypercholesterolemia (FH) is
highly variable. Some FH subjects develop tendon xanthomas (TX) and others
do not, even sharing the same LDL Receptor gene defect. Recently, TX have
been demonstrated to be a coronary disease risk factor in this population.
We hypothesized that the cytokine profile of macrophages of FH subjects in
response to oxidized LDL (oxLDL), could be associated to TX.

Methods: Human mononuclear cells from 11 unrelated patients with
genetic diagnosis of heterozygous FH were isolated and transformed to mac-
rophages. On the 9th day, 50μg/mL oxLDL was added to macrophages for
1, 3, 6 and 18h incubation. Total RNA was isolated and reverse transcribed
to cDNA. Real-time RT-PCR was carried out using ABI Prism 7000 System
and TaqMan probes for IL1beta, CXCL3, PPARgamma, IL8, CD36, OLR1,
NFkappaBIA, MSR1, TNFalpha and tryptase alpha2 (TPS). RPLP0, HPRT1
and 18srRNA were used as endogenous control genes.

Results: Most genes analysed were over-expressed in FH TX+ group vs
FH TX- group (PPARgamma 3.3vs0.8; IL8 138.1vs94.3; IL1beta 4.5vs2.0;
CXCL3 21.7vs2.0; TPS 20.2vs0.63; MSR1 2.4vs0.5; NFkappaBIA 1.1vs0.5;
OLR1 34.2vs6.0; TNFalpha 2.9vs0.5). CD36 was up-regulated by 2 fold in
FH TX- group.

Conclusions: Macrophages from FH subjects with TX have a differential
response to oxLDL compared to those without TX, since they undergo an up-
regulation of genes involved in inflammatory response. Tryptase and CXCL3

are the most over-expressed genes, suggesting a potential role in etiology of
xanthomas.
Funding: Grant from Fondo de Investigación Sanitaria (FIS PI031106)

Th-P15:248 COMPUTATIONAL APPROACHES TOWARDS
PREDICTION

K. Hübner1, T. Schwager1,2 , K. Winkler3, J.G. Reich4, H.G. Holzhütter1 .
1Charité Berlin, Institute for Biochemistry, Berlin, Germany; 2Humboldt
University Berlin, Institute for Biology, Berlin, Germany; 3University
Hospital Freiburg, Clinical Chemistry, Freiburg, Germany; 4Max Delbrück
Center for Molecular Medicine, Bioinformatics, Berlin, Germany

A model for the lipoprotein metabolism in blood plasma is formulated.
To this end we have to take into account that the lipoprotein fractions

consist of populations of molecules with continuous variation of their lipid
and protein content. The plasma level of, e.g., LDL when measured in the
laboratory, is therefore a characteristic average value of such a continuous
set of metabolic states. Previous modelling approaches are based on fixed
lipoprotein density classes [1]. Within the classes all lipoproteins are assumed
to be of the same composition. Here, we present a novel modelling approach
that overcomes this limitation. Without a predefined density classification, it
puts particular emphasis on the heterogeneity of lipoproteins coming from
a wide range of variation in lipid and protein composition as the result of
the regulated synthesis and degradation as well as a continuous remodelling
process in plasma.

We consider individual lipoprotein particles with its specific composition
that undergo continuous changes in composition in plasma by a number of
processes.

We developed both a particle-based stochastic approach and a deterministic
method describing the evolution of the distribution function by means of a
master equation. From the frequency and composition of lipoprotein particles
the density distribution (lipoprotein profile) can be computed and the model
can be fitted to experimentally measured density and composition data.

P16 PHARMACOLOGICAL CONTROL OF LIPIDS AND
LIPOPROTEINS

Th-P16:249 AN ACAT1 SELECTIVE INHIBITOR, K-604
DIRECTLY REGULATES ATHEROSCLEROTIC
LESIONS. A COMPARISON STUDY WITH THE
ACAT1/2 NON-SELECTIVE INHIBITOR CS-505

Y. Yoshinaka, H. Kobayashi, M. Ikenoya, K. Shibuya, H. Kuriyama,
T. Yokoyama, F. Sato, K. Sawanobori. Tokyo New Drug Research
Laboratories I, Kowa Company, Ltd., Higashimurayama, Japan

Objective: A number of acyl-coenzyme A: cholesterol acyltransferase (ACAT)
inhibitors have been developed, though none of them has been successful in
clinical trials. Most have targeted lowering plasma total cholesterol (TC) levels
and regression of atherosclerotic lesions rather than the alteration of plaque
composition. We have studied a novel ACAT1 selective inhibitor, K-604, to
demonstrate its direct effects on atherosclerotic lesions independent of TC
level and to investigate the contrasting profile of K-604 vs the non-selective
inhibitor CS-505.

Methods: ACAT inhibitory potential was measured using rabbit micro-
somes. Next, we evaluated the anti-atherosclerotic efficacy of K-604 and
CS-505 (both 30 and 100 mg/kg bid orally for 12 weeks) in apoE knockout
mice.

Results: K-604 showed a greater inhibitory action for aortic microsomes
than intestinal microsomes (IC50 values, 84 and 450 nmol/L, respectively).
On the other hand, CS-505 showed weak activity (IC50 values, 2700 and
2200 nmol/L, respectively). Whereas K-604 slightly lowered TC (18% and
27% reduction, respectively) in apoE knockout mice, CS-505 more potently
reduced TC (39% and 74% reduction, respectively). In image analysis CS-505
decreased macrophage area due presumptively to its effect of lowering TC.
Interestingly, K-604 demonstrated reduction of the macrophage area and size
despite weak reduction of TC.

Conclusions: This direct effect of K-604 on atherosclerotic lesions seems
to stabilize the vulnerable plaque which may offer benefit to patients with
acute coronary syndrome due to plaque rupture. We are preparing phase IIa in
the U.S.
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Th-P16:250 CO-TREATMENT WITH SMP-797 AND
ATORVASTATIN PROVIDED SUPERIOR
CHOLESTEROL-LOWERING EFFECT COMPARED
TO MONOTHERAPY

K. Kino, K. Ioriya, N. Noguchi. Dainippon Sumitomo Pharma Co., Ltd.,
Osaka, Japan

Objective: SMP-797 is a novel hypolipidemic drug that inhibits acyl coen-
zyme A: cholesterol acyltransferase activities and increases the activity of
low-density lipoprotein receptor (LDL-R). In this study, we investigated the
effects of the combination of SMP-797 with atorvastatin (AT) on the serum
cholesterol (CHOL) level in rabbits with endogenous hypercholesterolemia
(EH) and on the LDL-R activity in vitro.

Methods: Rabbits fed a casein-rich diet orally received with drugs or
vehicle for 3 weeks and the serum lipid levels were determined. The LDL-R
activity in HepG2 cells was determined by the measurement of 125I-LDL
degradation.

Results: SMP-797 (1mg/kg/day) and AT (1m/kg/day) reduced the serum
CHOL level by 37 and 33% compared with control, respectively. Additionally,
co-administration of SMP-797 (1mg/kg/day) and AT (1m/kg/day) reduced the
serum CHOL level by 63% compared with control. In HepG2 cells, SMP-797
(1 micro M) and AT (1 micro M) increased the LDL-R activity by 66%
and 48% compared with control, respectively. Additionally, co-treatment of
SMP-797 (1 micro M) and AT (1 micro M) increased the LDL-R activity by
126% compared with control.

Conclusions: SMP-797 reduced the serum CHOL level in EH model as
potently as AT. Additionally, co-treatment of SMP-797 and AT increased
the LDL-R activity more potently than SMP-797 or AT alone in vitro and
co-administration of SMP-797 and AT provided superior CHOL-lowering
effect compared to monotherapy in vivo. These results suggested that the
combination of SMP-797 with statins could be more appropriate therapy for
hypercholesterolemia.

Th-P16:251 SMP-797, A NEW CLASS OF HYPOLIPIDEMIC
DRUGS, INCREASED THE LDL RECEPTOR
ACTIVITY VIA ITS ADAPTOR PROTEIN

K. Kino, K. Ioriya, N. Imanishi, T. Noguchi. Dainippon Sumitomo Pharma
Co., Ltd., Osaka, Japan

Objective: SMP-797 is a novel hypolipidemic drug that inhibits acyl coen-
zyme A: cholesterol acyltransferase (ACAT) activities and increases the
activity of LDL receptor (LDL-R). Our previous data suggested that the acti-
vation of LDL-R by SMP-797 might be independent of its ACAT-inhibitory
action and that SMP-797 had no effect on cholesterol synthesis. In this study,
we investigated the mechanism of LDL-R activation by SMP-797 in vitro.

Methods: Quantitative RT-PCR and immunoblotting were performed to
determine the expression level of LDL-R in HepG2 cells. The LDL-R activity
was determined by the measurement of 125I-LDL degradation. We repressed
the ARH protein expression in HepG2 cells using RNA interference.

Results: SMP-797 significantly increased the activity of LDL-R at 10-1000
nM (about 50% increase at 1000 nM), although SMP-797 had no effect on
the mRNA level of LDL-R up to 1000 nM. On the other hand, atorvastatin,
a HMG-CoA reductase inhibitor, increased both the mRNA level and the
activity of LDL-R. The suppression of ARH with siRNA by 70% completely
abolished the inducible effect of SMP-797 on the LDL-R activity, while the
effect of atorvastatin was preserved even in this condition.

Conclusions: SMP-797 increased the LDL-R activity without the transcrip-
tional induction of LDL-R, different from HMG-CoA reductase inhibitors.
Additionally, ARH, an adaptor protein of LDL-R, may be essential for the
effect of SMP-797 on the LDL-R activity. These results suggest that SMP-797
may be a new class of hypolipidemic drug with a new mechanism of action.

Th-P16:252 SMP-797, A NEW CLASS OF HYPOLIPIDEMIC
DRUGS, INDUCED THE REGRESSION OF
PREFORMED ATHEROSCLEROTIC LESIONS,
INDEPENDENTLY OF THE LIPID-LOWERING
EFFECT

K. Ioriya, K. Kino, T. Noguchi. Dainippon Sumitomo Pharma Co., Ltd.,
Osaka, Japan

Objective: SMP-797 (SMP) is a novel hypolipidemic drug that inhibits acyl
coenzyme A: cholesterol acyltransferase activities and increases the activity of
low-density lipoprotein receptor. In this study, we investigated the regressive

effect of SMP on preformed atherosclerotic lesions in rabbits, independent of
its cholesterol-lowering effect.

Methods: (Exp.1) Rabbits were fed a high cholesterol (HC) diet for 8
weeks (8W), followed by feeding a normal diet with oral administration of
SMP at 10 and 30 mg/kg (SMP10 and 30) for 12W. (Exp.2) Rabbits were fed
an HC diet for 8W, followed by feeding a normal diet for 4W to return to the
normolipidemic condition. For the next 12W, they were fed a normal diet with
oral administration of SMP10 and 30. In both experiments, the atherosclerotic
lesion area in aorta was determined by Oil Red-O staining.

Results: (1) Atherosclerotic lesions had been formed after feeding with an
HC diet. The serum total cholesterol (TC) levels rapidly decreased after the
change of diet and SMP had no effect on the TC exposure for the treatment
period. SMP reduced the atherosclerotic lesion area in the aortic arch, thoracic
aorta and abdominal aorta by 66 ∼ 87%. (2) SMP had no effect on the TC
level for the treatment period. SMP10 and 30 reduced the atherosclerotic
lesion area in the aortic arch by 25 and 58%, respectively.

Conclusions: These results suggested that SMP showed the direct re-
gressive effect on preformed atherosclerotic lesions, independent of its
lipid-lowering effect. Moreover, it is possible that SMP might induce the
regression of atherosclerotic lesions in normolipidemic condition.

Th-P16:253 SMP-797, A NEW CLASS OF HYPOLIPIDEMIC
DRUGS, REDUCED AND STABILIZED
ATHEROSCLEROTIC LESIONS IN WATANABE
HERITABLE HYPERLIPIDEMIC (WHHL) RABBITS

K. Ioriya, K. Kino, T. Noguchi. Dainippon Sumitomo Pharma Co., Ltd.,
Osaka, Japan

Objective: SMP-797 (SMP) is a novel hypolipidemic drug that inhibits acyl
coenzyme A: cholesterol acyltransferase activities and increases the activ-
ity of low-density lipoprotein receptor. In this study, we investigated the
anti-atherosclerotic effect of SMP in WHHL rabbits, a familial hypercholes-
terolemia (FH) model.

Methods: SMP at 10 and 30 mg/kg (SMP10 & 30) and atorvastatin (AT)
at 10 mg/kg were orally administered to WHHL rabbits aged 2 months for 32
weeks. Serum total cholesterol level (TC) was enzymatically measured and
atherosclerotic lesions in coronary artery were histopathologically assessed.
The plaque compositions were evaluated histochemically.

Results: SMP10 & 30 decreased TC by 14 and 17%, respectively. AT
decreased it by 23%, more potently than SMP. SMP10 & 30 reduced the in-
cidence of coronary atherosclerosis by 87 and 71% and improved the stenosis
by 75 and 73%, respectively. AT reduced the former by 87% and improved the
latter by 76%. SMP10 & 30 decreased the macrophage area by 67 and 67%,
respectively, and tended to increase the smooth muscle cells area and collagen
content in atherosclerotic lesions as well as AT.

Conclusions: SMP showed a lipid-lowering effect and prevented the devel-
opment of coronary atherosclerosis in FH model. Moreover, SMP improved
the stability of atherosclerotic lesions due to an alteration of the plaque
composition. These effects of SMP were as potent as those of AT, although
the lipid-lowering effect of SMP was less potent than that of AT. These data
suggested that a direct anti-atherosclerotic effect might be involved in the
effects of SMP.

Th-P16:254 THE INFLUENCE OF THERAPY WITH
SIMVASTATIN IN DIFFERENT DOZES ON
TOLERANCE TO PHYSICAL LOADING IN
PATIENTS WITH ACUTE CORONARY SYNDROME

E.N. Amosova1, P.A. Lazarev1, I.S. Kovalyova1 , E.V. Andreyev1,
E.M. Yaremenko2 . 1National Medical University, Kiev, Ukraine; 2Central
Clinical Hospital, Kiev, Ukraine

Objective: To assess effect of therapy with simvastatin (S) in different dozes
on tolerance to physical loading (TPL) in patients with non-ST-segment
elevation acute coronary syndrome (nonSTE ACS) according to results of
tredmil-test.

Methods: 76 patients were included in investigation and randomized on 3
groups. The patients of group 1 received only standard therapy, the patients
of group 2 additionally-20 mg of S, the patients of group 3-60 mg of S.
After excluding patients at which Q-MI was developed (11), PCI was carried
out (13), CABG was planned during 1 month (10) or side-effects of statins
occured (3), number of patients in groups was 13, 14 and 12. Tredmil-test
carried out on the 21st day of hospitalization and in 3 months.

Results: By the end of supervision serum CLDL level in group 2 decreased
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from 3,61±0,31 to 2,24±0,20 mmol/l (p<0,01), in group 3-from 3,70±0,31
to 2,03±0,22 mmol/l (p<0,01, p2-3 final <0,05), and did not change in group
1 (3,60±0,25 and 3,63±0,27 mmol/l, p> 0,05). By the 21st day loading time
in groups 1, 2 and 3 was 5,5±5; 5,8±1,0; 4,0±1,3 min (p>0,05), and loading
level 5,2±0,9; 7,3±2,7; 4,3±2,6 MET correspondently (p>0,05). In 3 months
in group 1 time and level of loading did not change (p>0,05), and in groups
2 and 3 time increased correspondently to 7,3±3,1 and 7,5±2,0 min, and
level-8,7±2,9 and 8,0±1,6 MET(p<0,05 in comparison with previous data).
Differences of both parameters in groups 2 and 3 were absent (p> 0,05).

Conclusions: The therapy with S improves TPL in patients after nonSTE
ACS by the 3rd month of treatment. Intensity of this effect does not depend
on aggression of therapy.

Th-P16:255 EFFECT OF PRAVASTATIN ON SYMPATHETIC
INNERVATION IN HYPERLIPIDEMIC RABBITS

N.C. Chang1, M.S. Lin2, T.M. Lee3. 1Deptment of Internal Medicine, Taipei
Medical University Hospital, Taipei, Taiwan; 2Department of Pharmacy,
National Taiwan University Hospital, Taipei, Taiwan; 3Department of
Internal Medicine, Taipei Medical University and Chi-Mei Medical Center,
Tainan, Taiwan

Objectives: The release of norepinephrine from sympathetic nerves supplying
the heart can be modulated via KATP channels. We assess whether pravastatin
attenuates the innervation of cardiac sympathetic nerves through activation of
KATP channels in hyperlipidemia-fed rabbits.

Methods: Male New Zealand White rabbits were randomized to either
vehicle, nicorandil (an agonist of KATP channels), pravastatin, glibenclamide
(an antagonist of KATP channels), or a combination of nicorandil and
glibenclamide or pravastatin and glibenclamide for 8 weeks.

Results: Measurement of myocardial norepinephrine levels revealed a
significant elevation after cholesterol-feeding in comparison to that in nor-
mocholesterolemic rabbits consistent with sympathetic hyperinnervation. Im-
munohistochemical analysis of tyrosine hydroxylase confirmed the changes
of sympathetic hyperinnervation. Sympathetic perinnervation was blunted
after administering either pravastatin or nicorandil. Arrhythmic scores dur-
ing programmed stimulation in the vehicle- or glibenclamide-treated rabbits
were significantly higher than those treated with pravastatin. In contrast, the
beneficial effects of pravastatin-induced were reversed by the addition of
glibenclamide, implicating KATP channels as the relevant target.

Conclusions: The sympathetic reinnervation is modulated by activation
of KATP channels. Chronic use of pravastain after infarction, resulting in
attenuated sympathetic innervation by activation of KATP channels, may
modify the arrhythmogenic response to programmed electrical stimulation.

Th-P16:256 HYPOLIPIDEMIC AND ANTI-ATHEROSCLEROTIC
EFFECTS OF A SQUALENE SYNTHASE INHIBITOR,
TAK-475, IN WHHLMI RABBITS

M. Shiomi1, S. Yamada1, Y. Amano2, T. Nishimoto2, T. Ito1. 1Kobe
University School of Medicine, Kobe, Japan; 2Takeda Pharmaceutical
Company Limited, Osaka, Japan

Objective: Inhibition of squalene synthase is postulated to decrease plasma
lipid levels and suppress the development of atherosclerosis. A novel inhibitor
of squalene synthase, TAK-475, was given to young WHHLMI rabbits,
an animal model for coronary atherosclerosis and associated myocardial
infarction.

Methods: WHHLMI rabbits aged 3-months were given daily doses of 100
or 200 mg/kg for 32 weeks. During treatment, plasma cholesterol (Ch) and
triglyceride (TG) were monitored every four weeks. Coronary atherosclerosis
was defined as cross-sectional narrowing. The composition of atheromatous
lesions was evaluated histopathologically and immunohistochemically with
monoclonal antibodies. Lesion area and area of lesional components were
measured with color image analysis. Coenzyme Q10 (CoQ10) levels were
assayed in liver, plasma, and soleus muscle.

Results: TAK-475 reduced plasma lipid levels dose-dependently. In the
high dose group, the decrease was 30% in Ch and 37% in TG. Progres-
sion of coronary atherosclerosis was suppressed dose-dependently. In the
atheromatous plaque of treated rabbits, accumulation of macrophages was
suppressed, whereas the areal density of SMC did not change significantly. In
treated groups, accumulation of oxidized LDL and expression of MMP-1 was
suppressed and collagen content increased. There was no significant difference
in the number of proliferating SMC. CoQ10 levels increased with dose in the
liver, plasma, and soleus muscle.

Conclusion: The squalene synthase inhibitor TAK-475 will be a potent
hypolipidemic and antiatherosclerotic agent in patients with coronary artery
disease.

Th-P16:257 SIMVASTATIN TREATMENT REDUCES
ANGIOTENSIN II TYPE-1 RECEPTOR MRNA
EXPRESSION IN HUMAN LEUKOCYTES OF
HIGH-RISK SUBJECTS

L. Guasti, F. Marino, M. Cosentino, M. Ferrari, M. Cimpanelli, C. Crespi,
L. Maroni, R.C. Maio, S. Lecchini, A. Venco. Department of Clinical
Medicine, University of Insubria, Varese, Italy

Objectives: Angiotensin II type-1 receptors (AT-1 Rs) play an important
modulating role in atherosclerosis when expressed on immune cells. Aim
of this study was to evaluate, in a longitudinal human study, the effect of
simvastatin treatment on AT-1 R mRNA expression in the different leukocyte
subsets.

Methods: 22 dyslipidemic high-risk subjects (NCEP-ATPIII) were studied:
a) without any treatment, b) after 3 days and c) 30 days of 20 mg simvastatin
treatment, together with a control group. AT-1 R mRNA expression was
investigated by Real Time PCR after isolation of leukocytes subsets with
immunomagnetic cell sorting.

Results: AT-1 R mRNA expression was significantly higher in isolated
granulocytes and monocytes of the untreated patients than controls (P<0.001),
while both expression in T and B lymphocytes did not differ from the values
obtained in control subjects. The lipid profile was modified by simvastatin, as
expected. Moreover, the AT-1 R mRNA expression was significantly reduced
by treatment in all the leukocyte subsets examined (P<0.001). The AT-1 R
expression in granulocytes and monocytes reached values similar to those of
controls already after 3 days of treatment and remained significantly lower
than baseline and similar to controls at 30 days.

Conclusions: There is an AT-1 R mRNA over-expression in granulocytes
and monocytes of dyslipidemic high-risk subjects. Simvastatin treatment
downregulates the expression of AT-1 R in all the leukocyte subsets. Thus a
statin treatment may exert an influence on the angiotensin-system-mediated
processes linked to atherogenesis by a modulation of AT-1 R expression.

Th-P16:258 LACK OF PHARMACOKINETIC INTERACTIONS
OF AN ANTISENSE OLIGONUCLEOTIDE,
TARGETING HUMAN APOB, WHEN
COADMINISTERED WITH SIMVASTATIN &
EZETIMIBE, IN MAN

R. Geary1, R. Yu1, J. Bradley1 , E. Chuang1, M. Wedel1, A. Vanvliet2 . 1Isis
Pharmaceuticals, Inc., Carlsbad, USA; 2Pharma Bio-Research Group B.V.,
Assen, The Netherlands

Objective: To study the potential pharmacokinetic interactions with oral
hypolipidemic agents (simvastatin and ezetimibe) coadministered with ISIS
301012, a novel antisense inhibitor of apoB.

Methods: In a Phase I clinical study, ten healthy volunteers per cohort
received an oral hypolipidemic drug followed by four 2-hr i.v. 200 mg doses
of ISIS 301012 over an 8-day period, with the oral hypolipidemic agent
administered again with the last dose of ISIS 301012. ISIS 301012 PK profiles
were assessed following the first (ISIS 301012 alone) and last dose of ISIS
301012 (in combination with simvastatin or ezetimibe). Plasma samples for
measurements of simvastatin and ezetimibe concentrations were collected
at various time points following the first and last oral drug administration.
In addition to the clinical pharmacokinetic analysis, in vitro plasma protein
binding interaction with simvastatin was determined.

Results: Area under the ISIS 301012 plasma concentration-time curves
(AUC0-24hr), Cmax and t1/2 were similar when dosed alone and with coad-
ministration of oral simvastatin, or with coadministration of oral ezetimibe.
The 90% confidence intervals of the ratio (%Reference) of geometric least
square means for the ISIS 301012 AUC0-24hr were 93.6 to 107 when
dosed together with simvastatin, and 92.4 to 111 when dosed with ezetimibe.
Simvastatin and ezetimibe bioanalysis is pending. No significant plasma
protein displacement was observed for either ISIS 301012 or the co-incubated
simvastatin.

Conclusions: The lack of pharmacokinetic interaction supports further
evaluation of ISIS 301012 in combination with oral hypolipidemic agents.
Funding: This study is being funded by Isis Pharmaceuticals, Inc.
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Th-P16:259 EFFECT OF TORCETRAPIB COMBINED WITH
ATORVASTATIN ON HDL-C AND LDL-C LEVELS,
PARTICLE SIZE, AND COMPOSITION: A PHASE 2
DOSE-RANGING CLINICAL TRIAL

T. Thuren1, A. Longcore2, C. Powell1, J. Strand2, K. Durham1, C.L. Shear1.
1Pfizer Global Research and Development, New London, USA; 2Pfizer
Global Research and Development, Ann Arbor, USA

Objective: Torcetrapib (T) 60 mg is in Phase 3 development with atorvastatin
(A) 10-80 mg. This study assessed the lipid-modulating efficacy of different
doses of concurrently administered T and A.

Methods: This was a multicenter, randomized, double-blind (T only),
2-way factorial study that randomized 493 subjects with elevated LDL-C
without overt CVD to T (0, 30, 60, 90 mg) and A (0, 10, 20, 40, 80 mg) for 12
weeks.

Results: T 60 mg in combination with A 10-80 mg (T 60 mg/A 10-80
mg) raised HDL-C by 52-65% (P<0.0001) and decreased LDL-C by 41-60%
(P<0.0001). T 60 mg/A 10-80 mg increased Apo A-I levels by 17-20% and
increased HDL2-C and HDL3-C by 107-207% and 22-33%, respectively.
HDL-C particle size increased on average from 8.8 nm up to 9.7 nm. T 60
mg/A 10-80 mg produced incremental LDL-C lowering compared with A
alone (6% overall). LDL-C reductions with T 60 mg/A 10-80 mg were accom-
panied by reductions in apo B-100 of 31-50%. Cholesterol levels in medium
and small LDL subclasses were decreased up to 39% and 47%, respectively,
while cholesterol levels in large LDL subclasses did not consistently change
after treatment with T 60 mg/A 10-80 mg. Mean LDL particle size increased
on average from 20.6 nm up to 21.3 nm with T 60 mg/A 10-80 mg. T/A
combinations were generally well-tolerated.

Conclusions: T/A combinations resulted in robust HDL-C elevations and
LDL-C reductions at all doses of A. T/A increased cholesterol in larger HDL2
subfractions (with lesser increase in smaller HDL3 subfractions), lowered
cholesterol in small LDL subfractions, and increased HDL and LDL particle
size.
Funding: Pfizer Inc.

Th-P16:260 INHIBITION OF CETP BY TORCETRAPIB RAISES
HDL-C AND LOWERS LDL-C INDEPENDENT OF
GENDER OR BASELINE HDL-C LEVELS

J.H. Revkin, K. Durham, C.L. Shear, T.T. Nguyen. Pfizer Global Research
and Development, New London, USA

Objective: To evaluate the lipid-modifying effects of torcetrapib (a CETP
inhibitor) on subjects stratified by gender and by high/low baseline HDL-C
levels.

Methods: In this multicenter, double-blind trial, men and women without
major concurrent illness, with low/high baseline HDL-C levels (men, ≤44
[n=43] or >44 [n=41] mg/dL; women, ≤54 [n=39] or >54 [n=40] mg/dL)
received torcetrapib 120 mg/day or placebo for 8 weeks. The primary endpoint
was the % change from baseline in HDL-C.

Results: Torcetrapib-treated subjects had a +48.3% increase in HDL-C
from baseline (least squares [LS] mean difference from placebo; P<0.0001).
Increases in HDL-C in torcetrapib-treated subjects were similar within gen-
der groups regardless of baseline HDL-C (men, ≤44 mg/dL=57.6% and
>44 mg/dL=54.9%; women, ≤54 mg/dL=45.3% and >54 mg/dL=42.2%).
Torcetrapib produced beneficial changes in the composition and size of HDL
particles in all 4 strata: apo A-I levels were increased up to 26.1% (men,
high HDL-C group; LS mean difference from placebo, P<0.0001), HDL-2
cholesterol levels were increased up to 99.4% (men, high HDL-C; LS mean
difference from placebo, P<0.002), and HDL particle size increased by up
to 0.7 nm (men, high and low HDL-C groups). LDL-C levels were reduced
by 17% in torcetrapib-treated subjects (LS mean difference from placebo)
with similar reductions within gender groups regardless of baseline HDL-C
(ranging from 11.8% to 19.3% for men and from 12.7% to 17.5% for women).

Conclusions: Torcetrapib substantially increased HDL-C and moderately
decreased LDL-C independent of gender or baseline HDL-C levels.
Funding: Pfizer Inc.

Th-P16:261 ENHANCED LDL-C-LOWERING EFFECT OF
TORCETRAPIB WHEN ADMINISTERED WITH
ATORVASTATIN TO SUBJECTS WITH HIGH
BASELINE TRIGLYCERIDE LEVELS

J.H. Revkin, C.L. Shear. Pfizer Global Research and Development, New
London, USA

Background: Torcetrapib (T), an inhibitor of CETP, was evaluated alone and
with atorvastatin (A) in 2 studies.

Methods: In both studies, subjects with low HDL-C (men <44 and women
<54 mg/dL) were randomized to double-blind therapy with T (10, 30, 60, or
90 mg/day) or placebo (∼30 subjects per group). The T alone study enrolled
subjects not on lipid-modifying therapy. The T with A study enrolled subjects
eligible for statin treatment (NCEP criteria) or who had LDL-C >130 mg/dL.
Subjects in this study received A 20 mg/day during an 8-week run-in phase
and the 8-week treatment phase with T.

Results: In the T alone study, HDL-C increased up to 55% (90-mg dose,
P=0.0001) and LDL-C decreased up to 17% (90-mg dose, P<0.01). In the
study of T with A, HDL-C increased up to 40% (90-mg dose, P=0.0001) and
LDL-C decreased up to 19% (90-mg dose, P<0.01) relative to the atorvastatin
run-in phase. In the T alone study, LDL-C reductions in subjects with baseline
triglycerides (TG) >150 mg/dL were less than in subjects with baseline TG
≤150 mg/dL (10% [P=NS] vs 33% [P<0.0001] at 90-mg dose). In the T
with A study, LDL-C reductions were similar regardless of baseline TG levels
(17% [P<0.05] vs 20% [P<0.01] for subjects with TG > and ≤150 mg/dL,
respectively, at 90-mg dose).

Conclusions: In subjects with high baseline TG levels, LDL-C lowering
with T alone was less than in subjects with normal TG levels. Addition of
A enhanced LDL-C lowering due to T, irrespective of baseline TGs. Thus,
combination therapy with T/A may provide added benefit in achieving LDL-C
goals in statin-eligible subjects with elevated TG.
Funding: Pfizer Inc.

Th-P16:262 THE CAPACITY OF HDL TO STIMULATE
CHOLESTEROL EFFLUX IS MAINTAINED IN
SUBJECTS WITH AND WITHOUT LOW HDL-C
TREATED WITH TORCETRAPIB

M.J. Bamberger1, M.D. Moya2, K. Durham1, C.L. Shear1, T.T. Nguyen1,
J.H. Revkin1 , G.H. Rothblat2 . 1Pfizer Global Research and Development,
Groton, CT, USA; 2Children’s Hospital of Philadelphia, Philadelphia, PA,
USA

Objective: We showed that CETP inhibition with torcetrapib significantly
increased cholesterol efflux via SRB1 with little change in efflux via ABCA1
in subjects with low baseline HDL-C (AHA, 2005). Yet, in subjects with high
baseline HDL-C, it is not known whether torcetrapib has the same effect on
the capacity of resultant HDL to mediate efflux.

Methods: Men and women with low or high baseline HDL-C levels (men,
≤44 [n=41] or >44 [n=38] mg/dL; women, ≤54 [n=36] or >54 [n=38] mg/dL)
received torcetrapib 120 mg/day or placebo for 8 weeks. Serum samples were
taken at Weeks 0 and 8. J774 murine macrophages and Fu5AH rat hepatoma
cells pre-labeled with 3H-cholesterol were used to assay efflux mediated by
ABCA1 and SR-B1, respectively.

Results: Least squares [LS] mean difference from baseline in HDL-C
at Week 8 was +48.3% for torcetrapib compared with placebo (P<0.0001).
Torcetrapib versus placebo significantly increased efflux mediated by SR-B1
(difference in LS means of 1.22%/4hr; 95% CI, 0.93 to 1.51; P<0.0001),
with a similar increase across all strata (ie, men/women and low/high baseline
HDL-C). Torcetrapib versus placebo did not show a change in ABCA1-
mediated efflux (LS mean difference of 0.13%/1hr; 95% CI, -0.13 to 0.4;
P=0.314). SR-B1-mediated efflux was positively correlated with changes from
baseline in HDL constituents. No positive linear relationships were seen
between HDL constituents and ABCA1-mediated efflux.

Conclusions: Torcetrapib enhances the capacity of HDL to remove choles-
terol via the SR-B1 pathway regardless of gender or baseline HDL-C with no
change in the ABCA1 pathway.
Funding: Pfizer Inc.
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Th-P16:263 TORCETRAPIB INHIBITS CHOLESTERYL ESTER
TRANSFER PROTEIN AND INCREASES HDL IN
CETP.APOE*3-LEIDEN TRANSGENIC MICE

W. De Haan1,3, C.C. Van Der Hoogt1,3 , C.M. Van Den Hoogen3,
G.M. Dallinga-Thie4 , H.M.G. Princen3, J.W. Jukema2, L.M. Havekes1,2,3 ,
P.C.N. Rensen1,3 . 1Dept. of General Internal Medicine, LUMC, Leiden, The
Netherlands; 2Dept. of Cardiology, LUMC, Leiden, The Netherlands;
3TNO-QL, Leiden, The Netherlands; 4Dept. of Internal Medicine, EUR,
Rotterdam, The Netherlands

Objective: To generate a mouse model for evaluation of the effect of HDL
raising agents on lipid metabolism and atherosclerosis, we crossbred human
CETP transgenic mice with APOE*3-Leiden (E3L) mice, which have a
human-like lipoprotein profile. In the present study we studied the response of
CETP.E3L mice to the CETP inhibitor torcetrapib, which increases HDL in
humans, while its effect on atherosclerosis is still unknown.

Methods and Results: Torcetrapib inhibited CETP activity in vitro
(IC50=60 ng/mL), as measured by the transfer of [3H]cholesteryl oleate
between LDL and HDL. An oral gavage of torcetrapib in CETP.E3L mice (1,
3 and 10 mg/kg) dose dependently reduced plasma CETP activity reaching
a maximum after 2 h (-59±8%, -83±4%, and -96±4%; P<0.01). At 3 and
10 mg/kg, significant reductions were still observed after 8 h (-45±25 and
-45±17%, P<0.01). Additionally, CETP.E3L mice were fed a diet containing
0.1% cholesterol (w/w) with or without torcetrapib for 2 weeks. Torcetrapib
(10 and 30 mg/kg/day) tended to decrease cholesterol (-20 and -30%, resp.)
Fractionation of lipoproteins showed that torcetrapib reduced (V)LDL (-34
and -35%) and increased HDL levels (+150 and +140%). While the low dose
led to an increase in HDL of regular size, the high dose resulted in enlargement
of HDL.

Conclusions: CETP.E3L mice show a human-like response to Torcetrapib
with respect to an increase of plasma HDL. Therefore, CETP.E3L mice are
a valuable model to study the anti-atherosclerotic effect of Torcetrapib and
other HDL-raising strategies.
Funding: This project was supported by the Netherlands Heart Foundation
(2003B136).

Th-P16:264 IMPACT OF A MAJOR RANDOMIZED CLINICAL
TRIAL ON LDL CHOLESTEROL LEVELS IN THE
AGGRESSIVE REDUCTION OF INFLAMMATION
STOPS EVENTS (ARISE) TRIAL

J.C. Tardif1, M.A. Pfeffer2, J.J.V. McMurray3, E. Klug4, R. Scott5,
D.H.G. Smith6, J.A. Smith5, R.D. Small5. 1Montreal Heart Institute,
Montreal, Canada; 2Brigham and Women’s Hospital, Boston, MA, USA;
3Western Infirmary, Glasgow, UK; 4Sunninghill Hospital, South Africa;
5Atherogenics, Alpharetta, GA, USA; 6Integrium, Tustin, CA, USA

Background: Although randomized clinical trials (RCTs) remain the primary
tool to evaluate clinical usefulness and safety of therapies, the impact of even
definitive RCTs on clinical practice is difficult to assess.

Methods: Using baseline characteristics in ARISE, we tested the hy-
pothesis that the results of pertinent RCTs would influence the practice of
participating physicians. Between 7/2003 and 8/2005, 6127 patients recently
admitted for unstable angina (UA) or MI were randomized to placebo or the
anti-inflammatory, anti-oxidant AGI-1067 to determine if this novel therapy
reduces CV death, cardiac arrest, MI, stroke, coronary revascularization, or
admission for UA. Prior to randomization, physicians were asked to optimize
risk factor modification. During ARISE recruitment, PROVE-IT demonstrated
clinical benefits of more aggressive statin therapy to lower LDL beyond con-
ventional targets. We analyzed LDL values and other baseline characteristics
of patients randomized before and after the results of PROVE-IT (NEJM,
4/2004).

Results: Despite good control of LDL levels of 2082 patients randomized
prior to 5/1/2004, LDL of the subsequent 4045 patients was lower (table).
This reduction was not explained by other demographic features and, in a
preliminary analysis, tracks with greather statin use and doses.

Conclusions: Our data indicate that major RCTs can have a prompt
influence on the practice of physicians.

Age % Female (%) MI (%) UA (%) LDL (mg/dl)
Prior Post Prior Post Prior Post Prior Post Prior post

66.2 64.9 27.0 26.8 54.1 54.8 45.9 45.2 90.5 86.0*

*p<0.0001 adjusted for age, sex, entry criteria, country.

Th-P16:265 EFFECT OF ETHNIC ORIGIN, GENDER AND AGE
ON BASELINE BLOOD CREATINE KINASE

K. Ferdinand1, R. Neal2, J. Ycas3, M. Stein3. 1Heartbeats Life Center, New
Orleans, LA, USA; 2Baylor College of Medicine, Houston, TX, USA;
3Astrazeneca, Wilmington, DE, USA

Objectives: Blood creatine kinase (CK) levels are elevated in individuals of
African descent compared with Caucasians. Furthermore, men have higher
levels than women. The effects of other racial/ethnic origins and of age are
unknown. Since elevated CK is a marker for potential myotoxicity during
statin therapy, data on its natural variation is important. Baseline CK variation
with age, gender and ethnic background were analyzed.

Methods: Screening data from patients in 4 North American trials of statin
therapy in African American (ARIES), Hispanic (STARSHIP), South Asian
(IRIS), and primarily Caucasian (SOLAR) patients were analyzed. Baseline
CK levels were measured before trial entry.

Results: CK data from 2760 African Americans, 2930 Hispanics, 2355
South Asians, and 3301 Caucasians were used. Age ranged from <30 yrs to
>80 yrs. In each ethnic group, CK in women was constant across the age
range. Levels were up to twice as high in men <50 yrs but declined to levels
similar to women by about age 85. Median CK of African American men <50
yrs was double that of Caucasian men (151 U/L vs 73 U/L). CK of Hispanic
and South Asian men (both 79 U/L) was similar to Caucasians. Median CK of
African American women (73 U/L) was approximately 50% higher than those
of Caucasians (42 U/L), Hispanics (48 U/L), and South Asians (50 U/L).

Conclusions: These are the first analyses showing clear effects of gender
and age on CK across several ethnic backgrounds. African American CK val-
ues are strikingly elevated from those of age-matched Caucasians, Hispanics,
and South Asians.
Funding: This research was supported by AstraZeneca.

Th-P16:266 THE EFFECT OF RED YEAST RICE ON LIPIDS,
INFLAMMATORY MARKERS AND GLUCOSE IN
SUBJECTS WITH MILD
HYPERCHOLESTEROLEMIA AND MILDLY
ELEVATED BLOOD GLUCOSE

M.P. Bogsrud, L. Ose, G. Langslet, I. Ottestad, K. Retterstøl. Lipid Clinic,
Rikshospitalet-Radiumhospitalet Hf, Oslo, Norway

Background: Several chinese studies indicate that red yeast rice (RYR) has a
cholesterol lowering effect. Some reports have suggested an effect of RYR on
fasting blood glucose by unknown mechanism.

Methods: A randomized double-blind placebo controlled study including
40 patients with mild primary hypercholesterolemia and mildly elevated
blood glucose was performed. The patients were randomized to either RYR
(hypocol® 4 capsules = 2400 mg/day) (N=20) or placebo (N=20) for 16
weeks. Prior to inclusion patients already taking cholesterol lowering drugs
underwent a 6 weeks wash out period. At the inclusion all patients were
instructed to follow the American Heart Association step 1 diet during a
4 week diet run in phase prior to randomization. Fasting blood samples,
food questionnaire, blood pressure, weight, waist circumfence measurements
were collected at each visit. Primary endpoint: the effect of ryr on S-lipids.
Secondary endpoints: the effect of RYR on blood glucose, HBA1C and
HS-CRP.

Results: Primary endpoint: patients receiving red yeast rice (PRYR) had
a significant (P < 0.004) Cholesterol lowering effect for both total- and
ldl-cholesterol compared to placebo. After 6 weeks of treatment PRYR had
17.4% and 21.6% reduction of total- and LDL-cholesterol, respectively. after
16 weeks of treatment PRYR HAD 15.8% and 24.3% reduction of total-
and LDL-cholesterol, respectively. No significant changes were seen in the
placebo group. Secondary endpoints did not differ between the two groups.

Conclusion: The present study shows a significant cholesterol lowering
effect of RYR compared to placebo in a European population.
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Th-P16:267 RESULTS OF 3 NORTH AMERICAN TRIALS (ARIES,
IRIS, STARSHIP) COMPARING ROSUVASTATIN
AND ATORVASTATIN IN AFRICAN AMERICANS,
SOUTH ASIANS, AND HISPANICS

P. Deedwania 1, K. Ferdinand2 , R. Lloret3, J. Ycas4, M. Stein4.
1VACCHCS/UCSF, Fresno, CA, USA; 2Heartbeats Life Center, New Orleans,
LA, USA; 3CV Center of South Florida, Miami, FL, USA; 4Astrazeneca,
Wilmington, DE, USA

Objective: CHD risk in many racial/ethnic groups is similar to or higher
than in Caucasians, yet many groups are underrepresented in clinical trials.
In these first-ever prospective statin trials in 3 ethnic populations, we com-
pared lipid-lowering effects and safety of rosuvastatin (RSV) and atorvastatin
(ATV): ARIES in African Americans, IRIS in South Asians and STARSHIP
in Hispanics.

Methods: In each trial, after 6-wk dietary lead-in, hypercholesterolemic
adults were randomized to RSV 10 or 20 mg or ATV 10 or 20 mg for 6
wks. Primary efficacy endpoint was % LDL-C reduction at 6 wks. Secondary
endpoints included % change from baseline in other lipids, % meeting ATP
III LDL-C goal, and safety at 6 wks.

Results: ARIES had 774 patients, IRIS 740, and STARSHIP 696. Mean
baseline LDL-Cs were 191, 156 and 163 mg/dL. More NCEP ATP III-defined
high-risk patients were in IRIS (72%) and STARSHIP (65%) than ARIES
(33%). RSV reduced LDL-C more than equal doses of ATV in all 3 trials
(RSV10 vs ATV10, p<.017 in all; RSV20 vs ATV20, p<.017 in ARIES and
STARSHIP, p=NS in IRIS). RSV also reduced non-HDL-C more than equal
doses of ATV. More patients met LDL-C goals with RSV than with equal
doses of ATV. All 4 treatments were well tolerated in all trials. There was
no myopathy and only 1 case of CK >10x ULN (IRIS-ATV10). One patient
(STARSHIP-ATV20) had liver function tests >3x ULN on 2 consecutive
measurements. No patient had doubling of serum creatinine.

Conclusion: These unique trials in distinct racial/ethnic populations
showed greater efficacy of RSV vs ATV. Both statins were well tolerated.
Funding: AstraZeneca

Th-P16:268 EFFECT OF DOSE AND DOSE SCHEDULE ON THE
EFFICACY AND SAFETY OF AN ANTISENSE
INHIBITOR OF APOB IN VOLUNTEERS WITH
MILD HYPERCHOLESTEROLEMIA

J.J.P. Kastelein 1, J. Bradley2, E. Chuang2, M.W. Wedel2, J. Su2, R. Geary2,
R. Yu2. 1Academic Medical Center, Amsterdam, The Netherlands; 2Isis
Pharmaceuticals, Inc., Carlsbad, USA

Objective: ISIS 301012 selectively inhibits apoB protein synthesis in the liver.
Previously, we have shown a mean LDL-C reduction of approx. 20 to 50%
in healthy volunteers with ISIS 301012 doses of 100 to 400 mg/week. The
LDL-C response was long-lived (>2 months) which allowed for exploration
of lower doses and less frequent dosing schedules, the primary objective of
this study.

Methods: Subjects (n=10 per group) with elevated LDL-cholesterol >3.36
mmol/L were enrolled into 1 of 3 groups. The first 2 groups receive four 200
mg doses of ISIS 301012 in the first 11 days (Days 1, 4, 8, and 11; ’Load’)
followed by 100 mg qow (low; avg 50 mg/week), or 200 mg qow (mid; avg
100 mg/week). The third group (high; 200 mg/week) receives 200 mg every
week without loading. In each group, 2 subjects receive placebo. All study
drug is administered by subcutaneous injection during the 12-week treatment
period.

Results: The study is ongoing. Complete results will be available in March
2006. Blinded, pooled data following the first 8 weeks of treatment (including
2 placebo subjects in each group) showed a 10, 20, and 28% median reduction
in LDL-C and a 16, 23 and 32% median reduction in apoB in the low-,
mid- and high-dose groups, respectively. As expected, the emerging results
are dose-dependent. The most common adverse event to date has been mild
erythema at injection sites.

Conclusions: The preliminary results suggest that ISIS 301012 is effective
when administered every other week. Further reductions in LDL-C and apoB
are anticipated after the full 12 weeks of treatment and the data are unblinded.
Funding: Isis Pharmaceuticals, Inc.

Th-P16:269 INDICES OF OXIDATIVE STRESS AND
INFLAMMATION DURING THE STATIN-FIBRATE
COMBINATION TREATMENT

T. Vareka, M. Vecka, L. Janikova, M. Zeman. 1st Faculty of Medicine,
Charles University, Prague, Czech Republic

Objectives: Hyperlipidemia is connected with low-grade inflammation and
increased oxidative stress (OS), which contribute to type 2 diabetes mellitus
(DM2) and atherosclerosis development risk. Several studies have shown
some hypolipidemic drugs can improve OS, inflammation state and delay
DM2 onset.

Methods: Group of 14 patients (8M/6F) with mixed hyperlipoproteinemia,
mean age 57 years, BMI 29,1 kg/m2, received 20 mg of simvastatin and 200 mg
of micronized fenofibrate daily for 12 months. The concentrations of plasma
lipids, fatty acid (FA) profiles of phosphatidylcholine (PC), cholesteryl esters
(CE) and triglycerides (TG), conjugated dienes (CD) in precipitated LDL,
VLDL a LDL composition and Cu2+-catalyzed conjugated diene formation
were determined before and after one-year treatment. Also the concentrations
of plasma free fatty acids (FFA), C-reactive protein (CRP), adiponectin, leptin,
VCAM-1 and TNFa were analyzed.

Results: We have observed significant decrease of plasma LDL-C (- 25%)
and TG (- 32%),. VLDL-C (- 31%), FFA (-23%), CRP (-38%), basal ab-
sorbance in LDL (-10%), and CD in precipitated LDL (-16%) (all P < 0.05).
The changes in the concentrations of adiponectin, leptin, VCAM-1 and TNFa
did not reach the statistical significance.

Conclusions: Long-term treatment with statin-fibrate combination led not
only to significant decrease of atherogenic lipids levels but also to some OS
and inflammation indicators improving.
Funding: Supported by the research grants of Ministry of Health NB-7377-03

Th-P16:270 EFFICACY AND SAFETY OF ROSUVASTATIN PLUS
EZETIMIBE IN HIGH-RISK PATIENTS: RESULTS
FROM THE EXPLORER STUDY

C. Ballantyne 1, F. Sosef2, E. Duffield2. 1Baylor College of Medicine,
Houston, USA; 2Astrazeneca, Macclesfield, United Kingdom

Objective: Rosuvastatin (RSV) effectively reduces LDL-C and enables most
individuals to achieve lipid goals. Addition of ezetimibe (EZE) to statin
treatment is an option when high-risk patients do not achieve LDL-C goals.
EXPLORER evaluated whether RSV + EZE enables more high-risk patients
to achieve guideline lipid goals compared with RSV monotherapy.

Methods: Following 6 weeks’ dietary lead-in, 469 high-risk patients with
LDL-C 160-<250 mg/dL (4.1-<6.5 mmol/L) were randomised to 6 weeks’
treatment with RSV 40 mg alone or in combination with EZE 10 mg. The
primary endpoint was achievement of the NCEP ATP III LDL-C goal of
<100 mg/dL at week 6. Secondary endpoints included achievement of 2003
European LDL-C goals (<2.5 or 3.0 mmol/L depending on risk category) and
changes in lipids and lipoproteins.

Results: Baseline characteristics were similar between groups. Mean LDL-
C at baseline was 191 mg/dL and 189 mg/dL in the RSV and RSV + EZE
groups, respectively. Significantly (p<0.001) more patients achieved LDL-C
<100 mg/dL (94 vs 79%) and European LDL-C goals (94 vs 74%) at 6 weeks
with RSV + EZE vs RSV alone. RSV + EZE reduced various lipid parameters
from baseline significantly (p<0.001) more than RSV alone: LDL-C (69.8 vs
57.1%), LDL-C/HDL-C (72.2 vs 59.6%) and ApoB/ApoA-I (56.7 vs 45.6%).
Increases in HDL-C were similar with both RSV (8.5%) and RSV + EZE
(10.8%). Both treatments were well tolerated.

Conclusions: RSV 40 mg enables ≥74% of patients to achieve current
LDL-C goals. The additon of EZE 10 mg increases goal achievement to 94%
with 70% mean reduction in LDL-C.
Funding: Supported by AstraZeneca.
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Th-P16:271 EFFECTS OF ORLISTAT AND FENOFIBRATE
COMBINATION ON LDL PHENOTYPE IN
OVERWEIGHT AND OBESE PATIENTS WITH
METABOLIC SYNDROME. THE FENORLI STUDY

T.D. Filippatos1, D.N. Kiortsis2, I. Gazi1, E.N. Liberopoulos1,
M. Georgoula1 , M.S. Elisaf1, A.D. Tselepis3. 1Department of Internal
Medicine, School of Medicine, University of Ioannina, Ioannina, Greece;
2Laboratory of Physiology, School of Medicine, University of Ioannina,
Ioannina, Greece; 3Laboratory of Biochemistry, Department of Chemistry,
University of Ioannina, Ioannina, Greece

Introduction: Several studies have shown that the presence of small dense
LDL (sdLDL) particles in human serum is a risk factor for cardiovascular
disease.

Objective: To assess in an open-label randomized trial the effects of
treatment with orlistat and fenofibrate combination on LDL phenotype in
overweight and obese patients (BMI>28 kg/m2) with metabolic syndrome
(MS) (defined by ATPIII).

Methods: Eighty-nine patients participated in the study. Patients were
prescribed a low-calorie diet and randomized to receive orlistat 120 mg TID
(O group), micronised fenofibrate 200 mg/d (F group), or orlistat 120 mg
TID plus fenofibrate 200 mg/d (OF group). At baseline and after 3 months
of treatment anthropometric parameters were assessed and lipid profile, as
well as LDL phenotype [using a 3% polyacrylamide gel-tube electrophoresis
method (Lipoprint)], were determined.

Results: The administration of OF and F resulted in a greater reduction of
body weight compared to F administration. Moreover, OF and F experienced
greater reductions of total cholesterol, LDL cholesterol and triglycerides
compared to O administration. The increase of mean LDL particle diameter
and the reduction of sdLDL mass (mg cholesterol/dl) were more pronounced
with OF and F compared with the O administration. Finally, the % proportion
of the cholesterol mass of sdLDL subfractions over the total LDL-cholesterol
mass was reduced more after the OF and F administration compared with the
O administration.

Conclusions: The orlistat and fenofibrate combination had a more favor-
able effect on quantitative and qualitative lipoprotein abnormalities compared
with either monotherapy in overweight and obese patients with metabolic
syndrome.

Th-P16:272 PROGNOSIS AT 6 MONTHS FOR CORONARY AND
CEREBROVASCULAR PATIENTS: IMPACT OF
ANTIPLATELET AGENTS AND STATINS: RESULTS
FROM THE PREVENIR III STUDY

J. Ferrières1, J.P. Cambou2, C. Cantet2 , L. Guize3. 1Preventive Cardiology
Unit, Department of Cardiology, Rangueil Hospital, Toulouse, France;
2Inserm U558, Department of Epidemiology, Toulouse University School of
Medicine, Toulouse, France; 3Department of Cardiology, Georges Pompidou
European Hospital, Paris, France

Purpose: The aim of our study was to assess, in secondary prevention, the
risk after 6 months of subsequent coronary and cerebrovascular events in a
population of patients in private practice.

Methods: A prospective observational survey, including patients diagnosed
with previous myocardial infarction, unstable angina or ischemic stroke, was
carried out by general practitioners and cardiologists.

Results: 9556 patients were selected by 3746 physicians. The medical
records of 8288 were analyzed. After a 6-month follow-up, 116 patients
(1.4%) had been hospitalized for coronary or cerebrovascular event i.e. cu-
mulative incidence 3.6 per 100 person-years (95% CI 2.9-4.2). The rate of
coronary events was 0.9% and the cumulative incidence 2.3% person-years
(95% CI 1.8-2.8), the event rate of ischemic stroke was 0.5% and the cumula-
tive incidence 1.3 person-years (95% CI 0.9-1.7) and all-cause mortality was
1.2% i.e. 3.1 per 100 person-years (95% CI 2.5-3.7). Patients treated with
statins and antiplatelet agents, or both, were less likely to undergo subsequent
events than patients not receiving statins or antiplatelet agents. All-cause
mortality rate decreased dramatically (Hazard Ratio 0.4 95% CI 0.2-0.7) in
patients treated with a combination of statins and antiplatelet agents when
compared to patients treated with neither statins nor antiplatelet agents.

Conclusion: We observed the beneficial impact of the combination of
statins and antiplatelet agents in cardiovascular secondary prevention.

Th-P16:273 FLUVASTATIN - EZETIMIBE COMBINATION
THERAPY

J. Dvorakova, L. Taborsky, J. Hyanek, L. Dubska. Dept. Clin. Biochemistry,
Hospital Na Homolce, Prague, Czech Republic

Objective: The objective of our study was to evaluate the effects and safety
of the co-administration of fluvastatin and ezetimibe in hypercholesterolemic
subjects.

Methods: The study consisted of 42 participants (25 M, 17 F) with
hypercholesterolemia (total cholesterol (TC) > 7.0 mmol/l, triglycerides <

2.5 mmol/l). The treatment began with fluvastatin 80 mg/day (Lescol XL) in
the first phase of 2 months. Combination therapy with ezetimibe 10 mg/day
was used for the next period of 2 months. Blood samples were collected to
measure fasting lipids and lipoproteins, total homocysteine, high sensitivity
C-reactive protein (hsCRP), creatinine, liver function tests and creatine kinase
at baseline, after statin and statin-ezetimibe treatment.

Results: Fluvastatin monotherapy resulted in 31% and 36% reductions
in TC and LDL-cholesterol (LDL-C) respectively (p < 0.01). Addition of
ezetimibe produced a mean additional 12% reduction in TC (p < 0.01) and
14% reduction in LDL-C (p < 0.01). The number of patients achieving the
LDL-C target of 2.5 mmol/l rose from 12% (fluvastatin) to 36% (fluvastatin
+ ezetimibe). No significant changes were seen in any other parameter except
apolipoprotein B (LDL-C parallel reduction) and hsCRP (- 20%). No effects
were seen on liver enzymes and creatine kinase.

Conclusion: Fluvastatin - ezetimibe combination therapy was well toler-
ated and caused significant additional improvements in TC and LDL-C levels
and goal attainment compared to fluvastatin administered alone.

Th-P16:274 CO-ADMINISTRATION OF EZETIMIBE AND
SIMVASTATINE IN ACUTE MYOCARDIAL
INFARCTION

O.S. Descamps, P. Montant, F. Chenot, P. Boyasis, O. Marcovitch,
M. Blaimont, A. De Meester. Department of Internal Medicine, Centre
Hospitalier Jolimont & Lobbes, Haine Saint Paul, Belgium

Background: Recent trials in acute myocardial infarction (AMI) indicate
that intensive and early statin therapy lowering LDL-C below 70mg/dL is
beneficial. The combination of statins with ezetimibe, a newly developed
cholesterol absorption inhibitor, can lead to a further reduction of LDL-C
up to 18%. In the present study, we examined the rapidity and intensity of
lipid-lowering effect of such combination after ACS.

Methods: Sixty patients (31M/29W) admitted for AMI were randomized
to a comparative study with simvastatin 40mg (SIMVA), with a combina-
tion of simvastatin 40mg and ezetimibe 10mg (EZE/SIMVA) or without
lipid-lowering drug (NLD). LDL-C was measured from day 0 to 7.

Results: At baseline, mean LDL-C was similar in all groups (141±36
mg/dl). At day 2, 4 and 7, LDL-C did not change with NLD whereas it
was significantly reduced with SIMVA (-15%, -27% and -25%, all p<0.01
vs day 0) and even more strongly reduced with EZE/SIMVA (-27%, -41%
and -51%, all p<0.001 vs day 0). The percentage of patients achieving the
LDL-C goal of 70mg/dL at days 4 and 7 were significantly greater with
EZE/SIMVA (45% and 55%) than with SIMVA (5% and 10%). TG was also
reduced with EZE/SIMVA (-17% at day 7, p<0.01). All treatments were well
tolerated.

Conclusions: The co-administration of ezetimibe 10 mg with simvastatin
40 mg allowed more patients with AMI to reach the LDL-C treatment target
<70mg/dL as early as the fourth day. Whether such rapid and intense LDL-C
reduction results in a greater benefit in term of morbid-mortality needs to be
evaluated in future clinical endpoint studies

Th-P16:275 EFFECTIVENESS OF TREATMENT WITH STATINS
AND EZETIMIBE IN PATIENTS WITH
HYPERCHOLESTEROLEMIA AND MIXED
DYSLIPIDEMIA

M. Esteban-Salan, A. Guimon-Bardesi, J.M. Viuda-Unceta. Hospital de
Galdakao, Vizcaya, Spain

Objectives: To evaluate the efficacy and safety of ezetimibe administered
with ongoing statin therapy in patients with high risk of coronary heart disease
(ATPIII) who had no achieved their LDL-C goal.

Methods: Patients were classified in 3 groups:a) heterozygous familial hy-
percholesterolemia (FH) (n=25); b) polygenic hypercholesterolemia (n=30);
and mixed dyslipidemia (n=30). Cholesterol, triglycerides, VLDL-C, LDL-C,
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HDL-C, apoAI, apoB and Lp(a) were measured baseline and after add eze-
timibe. We also measured glucose, creatinine, AST, ALT, CK and registered
weigh, arterial tension and adverse events.

Results: The initial and final LDL-C concentration and mean percent
change were: a) 181±41 mg/dL (-21%); b) 187±36 and 120±30 (-32%); c)
140±32 and 110±22 (-19%). The range of LDL-C responses to ezetimibe
was 2 to -60% and there no differences in 3 groups. In 27%, 7% and 32%
patients respectively the reduction was <10%. Reduction in LDL-C appears
to be dependent of initial cholesterol, LDL-C and apoB and independent of
age sex, statin, triglycerides and Lp(a). The 44%, 77% and 50% patients
attaining target LDL-C levels. The treatment produced significant reductions
in triglycerides, VLDL-C and apoB and no change in HDL-C, apoAI, AST,
ALT and CK. Two patients reported gastro-intestinal side effects and one
insomnia.

Conclusions: The co-administration ezetimiba with statin allowed more
patients to reach target levels LDL-C. and was generally well tolerated. The
mean plasma reduction was higher in poligenic hypercholesteroemia that FH
or mixed dyslipemia, but there was a wide inter-individual variation response

Th-P16:276 EFFICACY AND SAFETY OF ROSUVASTATIN-
EZETEMIBE COMBINATION FOR THE
TREATMENT OF SEVERE
HYPERCHOLESTEROLEMIA

E. Leibovitz 1,2, D. Gavish1,2 , R. Bitzur2,3 , H. Cohen2,3 , D. Harats2,3 .
1Department of Medicine, Wolfson Medical Center, Holon, Israel; 2Sackler
School of Medicine, Tel Aviv University, Tel Aviv, Israel; 3Institute of Lipid
and Atherosclerosis Research, Sheba Medical Center, Tel-Hashomer,
Ramat-Gan, Israel

Introduction: Patients with severe hyperlipidemia do not have many treatment
modalities for the achievement of LDL-c target levels.

Aim: to study the efficacy and safety of Rosuvastatin-Ezetimibe comina-
tion among severe hyperlipiemic patients resistant to 40 mg/day Rosuvastatin
monotherapy

Methods: Included in this analysis were hypercholesterolemic patients
who participated in an open label phase III study of rosuvastatin 40 mg, but
failed to reach their National NCEP-ATP III goal of LDL cholesterol. At the
end of the study, patients were given 10 mg of Ezetimibe as an add-on therapy.
A full lipid profile, liver enzyme and CK levels were taken at baseline (before
Rosuvastatin treatment) after Rosuvastatin monotherapy and after 6 weeks of
Rosuvastatin-Ezetimibe co-treatment.

Results: Twenty patients were included in the analysis (mean age 55±15,
13 males). LDL-C level decreased by 30% with rosuvastatin and was further
reduced by 21% with the addition of ezetimibe, producing a 44% overall
reduction. Mean LDL-c reduction with rosuvastatin-ezetimibe combination
was 141±33 mg/dL and 45% achieved an LDL-c level was below 100 mg/dL.
The addition of Ezetimibe reduced TG levels by an additional 19% (on top of
the effect of Rosuvastatin) but did not influence the HDL-c levels. All patients
tolerated the combined treatment well, and CK and liver enzyme levels did not
change throughout the study period. Two patients still required LDL apheresis.

Conclusion: Rosuvastatin-Ezetimibe combination is a potent and safe
treatment modality for severe hyperlipidemia

Th-P16:277 EFFICACY AND SAFETY OF EZETIMIBE ADDED
TO CURRENT THERAPY WITH STATINS IN
MOLECULARLY CHARACTERIZED FH
PATIENTS

L. Pisciotta 1, P. Masturzo1, A. Bellocchio1 , R. Fresa1, L. Orsini2,
I. Colangeli2 , S. Bertolini1 . 1Department of Internal Medicine, University of
Genoa, Genoa, Italy; 2Merck Sharp & Dohme, Rome, Italy

Objective of this study was the evaluation of efficacy and safety of Ezetimibe
(E) 10 mg/day added to the current therapy with Sinvastatin (S) 40 mg/day or
Atorvastatin (A) 20-40 mg/day in heterozygous FH patients (HeFH) carrying
receptor-negative (RNM) or receptor-defective (RDM) LDLR gene mutations.
The plasma lipid changes after 24 weeks of combined treatment have been
compared with those obtained with statin alone.

We selected 53 HeFH patients (23 M and 30 F, 55.1±12.4 years, T-C
10.7±1.7, LDL-C 8.6±1.6, HDL-C 1.4±0.4, TG 1.6±0.7 mmol/L); 43 of
them (18 M and 25 F, LDL-C 8.9±1.5 mmol/L) were RNM and 10 (5 M and
5 F, LDL-C 7.0±1.0 mmol/L) RDM carriers. The prevalence of CAD and
carotid-ATS were 54.7% and 58.5%, respectively.

LDL-C and TG levels during statin treatment (n.16 on S and 37 on A)

decreased by 36% and 9% and HDL-C increased by 9% without significant
differences in the response either between RNM and RDM patients or between
the two treatments. After E addition the serum lipid pattern improved signif-
icantly: LDL-C -56% and TG -23%.The LDL-C and TG lowering effects of
E (Statin+E-Statin) were -19.8% and -13.8%, respectively. However, a large
inter-individual variability in LDL-C decrease was observed after E addition
(from -5% to -38%); the decrease induced by E was inversely correlated with
the decrease obtained with statin alone (r-0.581, P<0.0001), suggesting that
the effect of E on cholesterol absorption is inversely related to the amount of
the cholesterol sinthesis inhibition induced by statin in the liver. No adverse
events of the combined treatment were recorded.
Funding: This research was supported by MSD.

Th-P16:278 EFFECTS OF ADDING FENOFIBRATE IN HIGH
RISK PATIENTS WITH COMBINED
HYPERLIPIDEMIA NOT CONTROLLED BY
PRAVASTATIN

M. Farnier1, J. Ducobu2, L. Bryniarski3 . 1Point Médical, Dijon, France;
2CHU Tivoli, la Louvière, Belgium; 3Raclawicka, Krakov, Poland

Objective: To determine the efficacy and the safety of the fenofi-
brate/pravastatin (FENO/PRA) fixed combination in high risk patients with
combined hyperlipidemia.

Methods: After a 8-week pravastatin (PRA) 40 mg and diet run-in period,
high risk patients (n=248) with LDL-C≥100 mg/dl and triglycerides (TG)
≥150 and ≤400 mg/dl, were randomized to a double-blind, multicenter, 2
parallel arms, 12-week comparison of FENO/PRA 160/40 mg versus PRA
40 mg alone, followed by an open-label, 52-week safety phase of the com-
bination therapy. The primary endpoint compared the non-HDL cholesterol
(non-HDL-C) lowering efficacy of FENO/PRA versus PRA monotherapy.

Results: After 12 weeks of double-blind treatment, non-HDL-C was sig-
nificantly (p=0.002) reduced with FENO/PRA (-14.1%) compared with PRA
(-6.1%). The proportion of patients achieving the non-HDL-C (<130 mg/dl)
and the LDL-C (<100 mg/dl) goals was significantly (p=0.008) greater in
the FENO/PRA group (19.2%) than in the PRA group (7.6%). TG level
was significantly (p=0.001) decreased by FENO/PRA (-22.6%) compared
by PRA (-2.0%). LDL-C and total cholesterol were significantly reduced
with FENO/PRA (-11.7% and -9.9% respectively). HDL-C was significantly
(p=0.009) increased with FENO/PRA (+6.5%) compared with PRA (+2.3%).
The FENO/PRA combined treatment was generally well tolerated.

Conclusions: The combination of fenofibrate 160 mg and pravastatin 40 mg
in patients with combined hyperlipidemia resulted in additional improvement
in lipoprotein parameters compared with pravastatin 40 mg monotherapy.
Funding: This study was sponsored by Laboratoires SMB, Brussels, Belgium.

Th-P16:279 PARADOXICAL SEVERE REDUCTION OF HDL IN
DIABETIC PATIENTS DURING COMBINED
ROSIGLITAZONE FIBRATE THERAPY

C. Shapira1, I. Fishman1, S. Keidar2. 1Clalit Health Services, Haifa, Israel;
2Technion Faculty of Medicine, Haifa, Israel

Objective: Both fibrates and Thiazolidinediones (TZDs) have HDL elevating
effects. Recently several case reports were published suggesting HDL reduc-
ing effects of these drugs. As low HDL is a risk factor for CHD we studied the
incidence of this side effect in a large patient population.

Methods: We searched in our database all the patients with HDL choles-
terol levels < 17 mg%. We identified patients treated with fibrates alone, with
TZD alone and patients treated with the combination of TZD and fibrates.

Results: We found 9820 that were treated with fibrates (mostly bezafibrate
but also ciprofibrate). We identified 2 patients in which bezafibrate reduced
HDL. HDL cholesterol was reduced from 33 mg% to 9 mg% and from 37
mg% to 11 mg%. Two thousand and twenty diabetic patients were treated with
Rosiglitazone without fibrates and we found TZD induced reduction in HDL
in none of them. From a database of 37000 diabetic patients we could identify
42 patients with HDL lower than 17mg%.

Four hundred and fifty diabetic patients were treated with combined TZD
and fibrates, and 4 patients had reduced HDL cholesterol due to this combina-
tion. The reduction in HDL was severe: 38mg% to 6 mg%, 31 mg% to 14 mg,
37mg% to 7 mg% and 35 mg% to 6 mg%.

Conclusion: The incidence of reduced HDL by the combined treatment of
TZD and fibrates was found to be 0.9%. This high incidence of deleterious
effect is probably related to the fact that both drugs bind to the PPAR family
of receptors.
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Th-P16:280 ATTAINMENT OF OPTIMAL NCEP ATP III
TREATMENT GOALS IN HIGH-RISK PATIENTS:
DOSE COMPARISON OF EZETIMIBE/SIMVASTATIN
AND ROSUVASTATIN

M.H. Davidson1, A.L. Catapano2 , C.M. Ballantyne3 , W.E. Brady4,
R.A. Gazzara 4, A. Tershakovec4 . 1Rush University School of Medicine,
Chicago, USA; 2University of Milan, Milan, Italy; 3Baylor College of
Medicine, Houston, USA; 4Merck & Co., Inc., West Point, USA

Background: The recent update to the NCEP ATP III supported an LDL-C
goal of <100 mg/dL in high-risk patients, and suggested an optional LDL-C
goal of <70 mg/dL in very-high-risk patients.

Methods: A double-blind, randomized, 6-wk, parallel-group study com-
pared the LDL-C-reducing efficacy of the ezetimibe/simvastatin (E/S) tablet
with rosuvastatin (R) in 2959 patients, with hypercholesterolemia, at the usual
start doses: E/S 10/20 (mg) vs R 10 (mg); alternate start doses: E/S 10/40 vs
R 20; maximum doses: E/S 10/80 vs R 40; and averaged across all doses:
All E/S vs All R. This analysis compared the LDL-C target attainment (<100
mg/dL or <70 mg/dL) between treatment groups in high-risk patients with
coronary heart disease (CHD) or CHD risk equivalent.

Results: There were 731 high-risk patients, and the data from 715 (365
in E/S, 350 in R) modified intent-to-treat patients were available for analysis.
Both treatments were well tolerated. LDL-C <100 mg/dL % goal attainment
for E/S vs R, respectively, was: 10/20 vs 10 (83.5 vs 72.8); 10/40 vs 20 (91.5
vs 84.0); 10/80 vs 40 (95.3 vs 90.6); All E/S vs All R (90.1 vs 82.0, p<0.05).
LDL-C <70 mg/dL optional target % attainment for E/S vs R, respectively,
was: 10/20 vs 10 (28.9 vs 6.4*); 10/40 vs 20 (52.1 vs 35.3*); 10/80 vs 40
(68.5 vs 50.0*); All E/S vs All R (50.1 vs 29.4*); *p<0.05.

Conclusions: A significantly greater percentage of high-risk patients re-
ceiving E/S than R achieved the LDL-C optional target of <70 mg/dL, and a
numerically greater percentage reached their NCEP ATP III LDL-C goal of
<100 mg/dL.
Funding: Funded by Merck/Schering-Plough Pharmaceuticals.

Th-P16:281 EVALUATION OF THE EZETIMIBE/SIMVASTATIN
TABLET COMPARED WITH ATORVASTATIN OR
ROSUVASTATIN ON C-REACTIVE PROTEIN IN
PATIENTS WITH HYPERCHOLESTEROLEMIA

A.L. Catapano1, C.M. Ballantyne2 , N. Abate3, M.H. Davidson4,
W.E. Brady5, R.A. Gazzara5, A. Tershakovec5 . 1University of Milan, Milan,
Italy; 2Baylor College of Medicine, Houston, USA; 3University of Texas,
Southwestern Medical Center, Dallas, USA; 4Rush University School of
Medicine, Chicago, USA; 5Merck & Co., Inc., West Point, USA

Objectives: High-sensitivity C-reactive protein (CRP) is an indicator of in-
flammation and potentially an important marker of cardiovascular risk. We
evaluated the efficacy of the ezetimibe/simvastatin tablet (E/S) vs 2 potent
statin monotherapies, atorvastatin (A), or rosuvastatin (R), to reduce CRP
levels in patients (pts) with hypercholesterolemia.

Methods: This was a side-by-side comparison of 2 similarly-designed,
randomized, double-blind, 6-wk, comparator studies: E/S vs A, and E/S vs R.
In E/S vs A, 1902 pts were randomized equally to: E/S (10/10, 10/20, 10/40,
10/80 mg) or A (10, 20, 40, 80 mg). In E/S vs R, 2959 pts were randomized
equally to E/S (10/20, 10/40, 10/80 mg) or R (10, 20, 40 mg). In a post-hoc
non-parametric analysis of archived plasma samples, we evaluated the efficacy
of E/S vs A and E/S vs R to reduce plasma CRP levels, averaged across doses,
after 6 weeks of treatment.

Results: In the E/S vs A comparison, both E/S and A, averaged across
doses, produced a significant reduction in baseline CRP levels (-26.7% [95%
CI = -29.5% to -25.0%] vs -26.5% [95% CI = -29.9% to -22.5%]). There was
no significant treatment difference (p=0.938). In the E/S vs R comparison,
both E/S and R, averaged across doses, produced a significant reduction
in baseline CRP levels (-25.0% [95% CI = -27.3% to -22.6%] vs -22.2%
[95% CI = -25.0% to -19.0%]). There was no significant treatment difference
(p=0.102).

Conclusion: CRP reduction by the ezetimibe/simvastatin tablet is com-
parable to that produced by 2 potent statin monotherapies, atorvastatin and
rosuvastatin.
Funding: Funded by Merck/Schering-Plough Pharmaceuticals.

Th-P16:282 A ’STEP-UP’ DOSE COMPARISON OF THE
EZETIMIBE/SIMVASTATIN SINGLE TABLET
VERSUS ATORVASTATIN IN PATIENTS WITH
HYPERCHOLESTEROLEMIA

C.M. Ballantyne 1, N. Abate2, Z. Yuan3, R.A. Gazzara3, A. Tershakovec3 .
1Baylor College of Medicine, Houston, USA; 2University of Texas,
Southwestern Medical Center, Dallas, USA; 3Merck & Co., Inc., West Point,
USA

Objectives: The results of the Vytorin vs Atorvastatin (VYVA) study [1]
demonstrated that on a mg-equivalent basis, the ezetimibe/simvastatin (E/S)
tablet provided greater LDL-C lowering than atorvastatin (A). This analysis
compares the LDL-C lowering and HDL-C raising efficacy of E/S 10/10,
10/20, and 10/40 mg vs A 20, 40, and 80 mg, respectively.

Methods: The VYVA study was a multicenter, double-blind, randomized,
8-arm, parallel-group, 6-week study, in which 1902 pts were randomized
equally to: E/S (10/10, 10/20, 10/40, 10/80 mg) or A (10, 20, 40, 80 mg). In
this analysis, we evaluated a subset of these doses to compare the efficacy of
the 3 lowest doses of E/S to the next highest dose of A, a ’step-up’ from the
dose comparisons in the VYVA analysis.

Results: A significantly greater reduction in LDL-C was provided by E/S
10/10 vs A 20 (-47.1 vs -43.7%, difference ± SE= -3.4 ± 1.3%, p=0.012)
and E/S 10/40 vs A 80 (-57.4 vs -52.9%, difference ± SE= -4.5 ± 1.3%,
p<0.001). The LDL-C reduction after E/S 10/20 was comparable to that after
A 40 (-50.6 vs -48.3%, difference ± SE= -2.3 ± 1.3%, p=0.083). The increase
in HDL-C was significantly greater for E/S at all dose comparisons: E/S 10/10
vs A 20 (7.7 vs 5.1%, difference ± SE= 2.6 ± 1.2%, p=0.036); E/S 10/20 vs
A 40 (7.2 vs 3.8%, difference ± SE= 3.4 ± 1.2%, p=0.005); and E/S 10/40 vs
A 80 (9.0 vs 1.4%, difference ± SE= 7.9 ± 1.2%, p<0.001).

Conclusion: E/S when compared with a ’step-up’ dose of A provided
greater or comparable decreases in LDL-C, and greater increases in HDL-C.
References
[1] Am Heart J 2005;149:464-73.
Funding: Funded by Merck/Schering-Plough Pharmaceuticals.

Th-P16:283 LIPID-ALTERING EFFICACY AND SAFETY OF
EZETIMIBE/SIMVASTATIN VERSUS
ROSUVASTATIN IN PATIENTS WITH PRIMARY
HYPERCHOLESTEROLEMIA

M.H. Davidson1, A.L. Catapano2, C.M. Ballantyne3 , W.E. Brady4,
R.A. Gazzara4, A. Tershakovec4 . 1Rush University School of Medicine,
Chicago, USA; 2University of Milan, Milan, Italy; 3Baylor College of
Medicine, Houston, USA; 4Merck & Co., Inc., West Point, USA

Objectives: This study, in patients with hypercholesterolemia, compared the
LDL-C-lowering efficacy of the ezetimibe/simvastatin tablet (E/S) with rosu-
vastatin (R) at the usual start doses: E/S 10/20 mg vs R10 mg; alternate start
doses: E/S 10/40 vs R20; and maximum doses: E/S 10/80 vs R40.

Methods: This was a double-blind, 6-wk, parallel-group study. Patients
were randomized equally to 1 of 6 arms: E/S 10/20, 10/40, or 10/80, or R10,
20, or 40. The primary endpoint was LDL-C reduction from baseline averaged
across all doses, and key secondary endpoints included LDL-C reductions
from baseline at each dose comparison.

Results: 2855 patients were available for the modified intent-to-treat pop-
ulation (1427 in E/S, 1428 in R). Baseline values were comparable across
groups. Both treatments were well tolerated. E/S provided significantly greater
LDL-C lowering at all dose comparisons, and averaged across all doses: E/S
10/20 vs R10 (-51.1 vs -45.8%, difference ± SE = -5.7 ± 0.8%, p<0.001); E/S
10/40 vs R20 (-54.8 vs -52.3%, difference ± SE = -2.5 ± 0.8%, p=0.001); E/S
10/80 vs R40 (-61.0 vs -56.7%, difference ± SE = -4.3 ± 0.8%, p<0.001); and
All E/S vs All R (-55.8 vs -51.6%, difference ± SE = -4.2 ± 0.4%, p<0.001).
Increases in HDL-C were comparable between the treatment groups at all
dose comparisons and averaged across doses (data not shown).

Conclusion: The E/S tablet, averaged across all doses and at individual
dose comparisons, provided significantly greater LDL-C reduction compared
with R. Increases in HDL-C were comparable between the treatment groups.
Funding: Funded by Merck/Schering-Plough Pharmaceuticals.
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Th-P16:284 PERCENTAGE LDL-C REDUCTION AND NCEP-III
GOAL ATTAINMENT IN A CHD/DIABETIC PATIENT
COHORT INITIATED ON
EZETIMIBE/SIMVASTATIN VS ATORVASTATIN

J.L. Vieira1, G.M. Davies2, D. Yin3, E. Alemao3, J. Cook2, E. Moriguchi1.
1WHO Collaborating Ctr. for Prevention of Pathological Aging & Associated
Chronic-Degenerative Diseases, Inst. of Geriatrics, Pontifical Catholic
University of Rio Grande do Su, Brazil; 2Health Economics Statistics, Merck
and Co., Blu Bell, PA, USA; 3Outcomes Research, Merck and Co.,
Whitehouse Station, NJ, USA

Objective: Assess percent reduction in LDL-C and NCEP-III goal attainment
rates by initiating patients on ezetimibe/simvastatin (EZ/SM) vs atorvastatin
(AT) monotherapy.

Methods: Patients for the study were randomly selected from an outpa-
tients cardiology and geriatrics department clinics of a University Hospital in
southern Brazil. Patients were included if they were secondary prevention or
high risk primary prevention and were considered eligible for statin therapy
based on NCEP III. Previously validated decision analytical model was used
to project % LDL-C reduction and goal attainment at end of 1 year after
therapy initiation on EZ/SM 10/20 mg or AT 10 mg. Clinical trial data
were used to estimate LDL-C reductions for different treatment strategies.
Model was run for a group of 28 CHD/diabetic patients. Patients not at goal
where up titrated every 3 months at a rate of 35% (titration rate reported in
Brazil).

Results: Mean (SD) age of patients was 61.75 (11.99) years, 57% female,
mean (SD) lipid levels (mg/dl) prior to lipid therapy was LDL-C 156 (45), TC
233 (54), HDL-C 48 (11), triglycerides 147 (81). Initiating patients on EZ/SM
is projected to decrease LDL-C by 49.5% vs 36.4% by initiating on AT. With
respect goal attainment, EZ/SM would enable an additional 22.5% patients
to attain NCEP-III goals over AT (81.9% vs 59.4%). After titration the goal
attainment rates with EZ/SM and AT are 85.2% vs 63.6% respectively.

Conclusion: Compared to initiating patients on AT monotherapy, initiating
patients on EZ/SM is projected to provide superior LDL-C reduction and goal
attainment rates.

Th-P16:285 EFFECTS OF FISH OILS AND ATORVASTATIN ON
THE KINETICS OF HDL APOA-I AND APOA-II IN
MEN WITH VISCERAL OBESITY

D.C. Chan, G.F. Watts, M.N. Nguyen, P.H.R. Barrett. University of Western
Australia, Perth, Australia

Objectives: Disturbed HDL metabolism in insulin-resistant, obese subjects
may account for increased risk of cardiovascular disease. Fish oils and ator-
vastatin increase plasma HDL-cholesterol, but the underlying mechanisms are
not fully understood.

Methods: We carried out a 6-week randomized, placebo-controlled, 2x2
factorial intervention study of fish oils (4g/day) and atorvastatin (40mg/day)
on HDL-apoA-I and apoA-II kinetics in 48 obese men with dyslipidemia
using intravenous administration of d3-leucine. ApoA-I and apoA-II isotopic
enrichments were measured using GCMS with kinetic parameters derived
using a multicompartmental model.

Results: Fish oils and atorvastatin significantly decreased plasma triglyc-
erides and increasing HDL-cholesterol and HDL2-cholesterol (P <0.05, for
main effects). There was a significant (P<0.02) main effect of fish oils in
decreasing HDL apoA-I and apoA-II FCRs. This was coupled to a significant
decrease in the corresponding production rates, accounting for the lack of
treatment effect on plasma apoA-I and apoA-II concentrations. Atorvastatin
did not significantly alter the concentrations or the kinetic parameters of HDL
apoA-I and apoA-II. None of the treatments altered insulin resistance.

Conclusions: Fish oils, but not atorvastatin, influence HDL metabolism
chiefly by decreasing both catabolism and production of HDL apoA-I and
apoA-II in insulin resistant, obese men. The addition of atorvastatin to treat-
ment with fish oils did not provide additional effect on HDL kinetics compared
with fish oils monotherapy.
Funding: Supported from the NHMRC, NHF of Australia and Pfizer.

Th-P16:286 EFFECTS OF ROSUVASTATIN COMBINED WITH
CANDESARTAN ON OXIDATIVE STRESS AND
INFLAMMATORY PARAMETERS IN DIABETES
ACCELERATED ATHEROSCLEROSIS

K. Jandeleit-Dahm, Y. Rajaram, S. Giunti, A. Calkin, V. Boolell, T. Allen,
M.E. Cooper. Baker Heart Research Institute, Melbourne, Australia

We investigated the anti-atherosclerotic effects of rosuvastatin (RSV) on
diabetes-accelerated atherosclerosis, in the diabetic apoE KO mouse. We also
compared its anti-atherosclerotic effects with those of candesartan (C) and a
combination of both drugs.

Methods: Diabetes was induced in apoE KO mice by streptozotocin.
Diabetic apoE KO mice were treated with RSV (5 mg/kg), C (2.5 mg/kg) or a
combination of both drugs for 20 weeks per gavage. Control mice (D) received
vehicle only. At termination, blood pressure, lipids, glucose and HbA1c were
measured. Plaque area in aortas was analysed using image analysis. Immunos-
taining was performed for macrophages (F4/80) and oxidative stress markers
(nitrotyrosine, NADPH-oxidase subunits p47phox and gp91phox).

Results: RSV, C and the combination reduced plaque area in the aorta to a
similar degree independently of effects on total cholesterol (3.0±0.9, 2.8±1.2
and 4.2±0.9% respectively vs 12.5±1.1%, p<0.01). Combination treatment
was superior on macrophage infiltration (2.6±1.1% vs RSV 5.4±1.2% and C
7.9±1.5 vs 8.6±2.6% in diabetes, p<0.05 vs D and C) and on nitrotyrosine
staining (3.3±0.7% vs RSV 6.4±1.29 and C 4.9±0.9% vs 14.1±2.5% in
diabetes, p<0.01 and p<0.05 vs R). NADPH-oxidase subunits (p47phox and
gp91phox) were reduced by RSV, C and the combination to a similar extent.

Conclusions: RSV, C and the combination significantly reduced plaque
area in diabetes-accelerated atherosclerosis independently of effects on lipids.
The combination of RSV and C demonstrated additional beneficial effects on
oxidative stress and inflammatory parameters.
Funding: AstraZeneca

Th-P16:287 ROSIGLITAZONE AND GEMFIBROZIL MEDIATE
LIPID AND GLUCOSE INDEPENDENT
ANTI-ATHEROGENIC AND RENOPROTECTIVE
ACTIONS IN A MODEL OF EXPERIMENTAL
DIABETES

A.C. Calkin, S. Giunti, M. Lassila, J.M. Forbes, K.A. Jandeleit-Dahm,
M.C. Thomas, M.E. Cooper, T.J. Allen. Baker Heart Research Institute,
Melbourne, Australia

Objectives: In addition to their well-recognised effects on the lipid profile
and glucose homeostasis, PPAR agonists have been postulated to mediate
independent anti-atherosclerotic and renoprotective effects.

Methods: Control and streptozotocin diabetic apoE mice (C; D) were
randomised to receive rosiglitazone (R; 20mg/kg/day), gemfibrozil (G;
100mg/kg/day) or no treatment for 20 weeks. Plaque area was assessed
using an en face approach. Albuminuria was measured by radioimmunoassay.
Gene expression was quantitated using real time RT-PCR.

Results: D mice had increased glycated haemoglobin and plasma choles-
terol levels and decreased plasma insulin levels compared to C (p<0.0001).
R and G had no effect on these parameters in D mice. D mice had a 3-fold
increase in plaque area compared to C mice which was attenuated by R and
G (C,4.2±1.0; D,12.5±1.1; D+R,4.7±0.9; D+G,1.2±0.5% p<0.0001 vs D).
R and G also attenuated superoxide production, p47phox and AT1 gene ex-
pression. D mice demonstrated a 10-fold increase in albuminuria (C,5.0±0.6;
D, 52.9±3.6 μg/24 hours) and this was attenuated by ∼20% by both R and
G (p<0.05). Treatments were also associated with a significant reduction in
glomerular and tubular injury and glomerular and tubular collagen IV protein
expression (p<0.05).

Conclusion: PPAR alpha and gamma agonists mediate direct anti-
atherogenic and renoprotective effects in a model of insulin deficient diabetes.
This extends the potential of these agents in settings such as diabetes and the
metabolic syndrome where they may confer not only metabolic benefits but
also direct organ protective actions.

Th-P16:288 TREATMENT OF ATHEROSCLEROTIC PATIENTS
WITH CHRONIC LIVER DISEASES BY
THIOCTACID AND SILYMARIN

V. Kapetivadze, V. Malatsidze, R. Tabukashvili, H. Chaava. Department of
Internal Medicine N 4, Tbilisi State Medical, Tbilisi, Georgia

Objective: Our objective was to investigate the influence of Thyoctacid and
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Silymarin on the duration of chronic liver diseases between the elderly.For
this reason we investigated lipid and protein metabolisms,endothelial function
and level of transaminases (ALT,AST).

Methods: 28 elderly patients with the cirrhosis of liver, 29 patients with
cardial cirrhosis and 54 with chronic alcoholic hepatitis in combiantion with
standart treatment were receiving daily 50 mg Thyoctacid and Silymarin.
The indicators of lipid metabolism were determined using autoanalyser
spectrophotometer SF-46 LOMO.

Endothelial function was investigated by measuring NO with the help of
EpR spectrography and SPIN traps methods.The protein metabolism and level
of transaminaes were measurued with the used of photometer 5010

Results: 6 years later from the beginning of treatment were indicated the
improvement of overall condition,endothelial function and lipid metabolism,
decreasing of density of lipoproteids, reducing of level of triglicerides and
transaminases.

Conclusions: Our data obtained that using of antioxidants between elderly
during chronic liver diseases gives optimistic results.
Funding: Wide administration of Thioctacid and Silimarin in treatment of
atherosclerotic patients with chronic liver diseases is highly recommended.

Th-P16:289 PERCENT LDL-C REDUCTION & NCEP-III GOAL
ATTAINMENT WITH EZETIMIBE/SIMVASTATIN VS
ATORVASTATIN TITRATION IN CHD/DIABETIC
PATIENTS NOT AT GOAL

J.L. Vieira1, G.M. Davies2, E. Alemao3, D. Yin3, J. Cook2, E. Moriguchi1.
1WHO Collaborating Ctr. for Prevention of Pathological Aging & Associated
Chronic-Degenerative Diseases, Inst. of Geriatrics, Pontifical Catholic
University of Rio Grande Do Sul, Brazil; 2Health Economics Statistics,
Merck & Co., Blu Bell, PA, USA; 3Outcomes Research, Merck & Co.,
Whitehouse Station, NJ, USA

Objective: Assess change in LDL-C and NCEP-III goal attainment by switch-
ing patients not at goal on atorvastatin (AT) to ezetimibe/simvastatin (EZ/SM)
dose titration strategy, compared AT dose titration.

Methods: Patients for the study were randomly selected from outpatient
cardiology and geriatrics clinics at a southern Brazilian University Hospital.
Included patients were secondary prevention or diabetic patients not at LDL-C
goal on statin monotherapy. Previously validated decision analytical model
was used to project % LDL-C reduction and goal attainment after 1 yr of
therapy change (switch to EZ/SM vs AT titration). Clinical trial data were
used to estimate LDL-C reductions. Model was run for 52 CHD/diabetic
patients. Patients where uptitrated every 3 months in both the EZ/SM and AT
monotherapy arms at a rate of 100% and 35% (titration rate in Brazil).

Results: Mean age of patients was 65.86 (SD 10.9) yrs, 71% female, mean
(SD) lipid levels (mg/dl) on AT monotherapy was LDL-C 135 (26), TC 214
(69), HDL-C 46 (12), TG 165 (70). Switching patients to EZ/SM followed
by 100% titration is projected to decrease LDL-C by additional 16.9% vs
AT titration (32.5% vs 15.6%). With respect goal attainment, EZ/SM en-
ables additional 39.3% patients attain NCEP-III goals vs AT titration (82.4%
vs 43.1%). Similar findings were observed with 35% titration (% LDL-C
reduction 11.4% vs 4.3% and goal attainment of 28.9% vs 11.0%).

Conclusion: Compared to AT ttration, switching patients not at goal on
AT to EZ/SM plus titration is projected to provide superior LDL-C reductions
and goal attainment rates (at lower simvastatin doses).

Th-P16:290 INDIVIDUAL AND COMBINED EFFECTS OF
FENOFIBRATE AND SULPHONYLUREAS ON HDL
CHOLESTEROL AND OUTCOMES

D. Sullivan 1, P. Forder2, J. Simes2, M. Whiting3, A. Keech2. 1Royal Prince
Alfred Hospital, Camperdown, Australia; 2NHMRC Clinical Trials Centre,
University of Sydney, Sydney, Australia; 3Flinders Medical Centre, Adelaide,
Australia

Objective: Specific sulphonylureas have been shown to inhibit the action
of ATP-binding cassette AI (ABC-AI) in vitro whereas fibrates, including
fenofibrate, increase expression of ABC-AI. This study determined the effect
of sulphonylurea use on baseline HDL-cholesterol (HDL-C) and its response
to fenofibrate (200mg/day) during a 6-week active run-in phase of the FIELD
trial. The effect on on-treatment HDL-C levels and first major cardiovascular
outcome during the 5-year study was also examined.

Methods: HDL-C was measured enzymatically following phospho-
tungstate precipitation of apoB-containing lipoproteins from plasma of 9795
type 2 diabetic patients.

Results: At run-in, sulphonylurea-treated patients had significantly lower
HDL-C levels (1.05+0.24 vs 1.10+0.26 mmol/l, p<0.0001). This was inde-
pendent of gender, age, smoking, BMI, beta-blocker or HRT use. Following
6 weeks of run-in fenofibrate therapy, sulphonylurea-treated patients showed
a significantly greater increase in HDL-C (0.09+0.08 vs 0.07+0.06 mmol/l,
p=0.0003). The effect of fenofibrate on HDL-C in diabetic patients waned
with time.

Conclusions: The use of sulphonylurea therapy was associated with a
significant reduction in HDL-C levels that was not explained by co-variates.
Subsequent fenofibrate therapy resulted in a significantly greater increase in
HDL-C, which may be protective.
Financial Statement: FIELD was designed, managed and reported by an
independent group of investigators. The study was supported by Laboratoire
Fournier.

Th-P16:291 OLEIC, LINOLEIC AND LINOLENIC VLDL AND
FORMATION OF SMALL DENSE LOW-DENSITY
LIPOPROTEIN SUBCLASSES

V.N. Titov, V.V. Kucharchuk, S.V. Osipov, A.M. Arapbaeva. Laboratory of
Lipid Metabolism, Russian Cardiology Research Centrer Moscow, Moscow,
Russia

The contents of palmitic, oleic, linoleic and linolenic fatty acids (FA) in
plasma FA fractions, in LDL and VLDL were measured. High-performance
liquid chromatography on a C18 column with light diffusion detection was
used to quantitate FA. Plasma contents of TG with different numbers of carbon
atoms and double bonds were also determined.

Fibrate and statin therapy did not led to any selective decrease in the
plasma content of the fatty acids. However, the apoE and apoC-III contents of
LDL decreased, indicating an increase in the subclass B LDL and a decrease
in subclass A LDL.

Hepatocytes resynthesize exogenous and endogenous saturated and non-
saturated FA into sn-2 oleic, linoleic and linolenic TG which, are individually
structured by apoB into oleic, linoleic and linolenic VLDL. Postheparin
lipoprotein lipase hydrolyzes TG at the highest rate in oleic VLDL, VLDL
remnants are internalized by cells, the rate of lipolysis in linoleic VLDL is
lower, being the lowest in linolenic VLDL. In type III hypercholesterolemia
accumulation of linoleic VLDL in blood leads to formation of intermediate-
density lipoproteins. In familial hypercholesterolemia linoleic VLDL with
high residual content of TG (preligand LDL) form subclass A LDL. In patients
with familial hyperCh linolenic VLDL with TG traces (post-ligand LDL) form
subclass B LDL. If two molecules of palmitic FA are esterified in oleic TG,
the smallest LDL, which are known to circulate in diabetes and metabolic
syndrome, are formed from these oleic VLDL. Fatty acids are an exogenous
substrate which is transported by LP molecules to cells; all proteins in blood
plasma are transporting forms for FA, while apoproteins are transporting
molecules for FA.

Th-P16:292 EFFECT OF EZETIMIBE MONOTHERAPY ON
CIRCULATING OXIDIZED LOW-DENSITY
LIPOPROTEIN AND CELL ADHESION
MOLECULES

A. Tavridou1, A. Efthimiadis2, I. Efthimiadis2, H. Paschalidou2 ,
M. Raptopoulou-Gigi2 , V.G. Manolopoulos1 . 1Laboratory of Pharmacology,
Medical School, Democritus University of Thrace, Alexandroupolis, Greece;
2Lipid Clinic, 2nd Department of Internal Medicine, Medical School,
Aristotle University, Hippokration Hospital, Thessaloniki, Greece

Objective: Ezetimibe, a potent cholesterol absorption inhibitor, is a new
agent for management of dyslipidemia. It is approved for both monotherapy,
as well as in combination with a statin. We sought to determine whether
ezetimibe monotherapy modifies the levels of circulating oxidized low-density
lipoprotein (ox-LDL) or cell adhesion molecules.

Methods: 20 subjects with LDL-cholesterol>130 mg/dL and triglycerides
<400 mg/dL, without active coronary heart disease, were treated with 10 mg
ezetimibe daily for 3 months. The lipid profile of the individuals was examined
by standard methods. Serum levels of ox-LDL, sICAM-1, sVCAM-1, and
sE-selectin were determined by commercially available enzyme immunoas-
says (ELISA). Paired t-test was used to compare means at baseline and after
treatment with ezetimibe. Data are presented as mean±standard deviation.

Results: Treatment with ezetimibe for 3 months decreased plasma to-
tal cholesterol by 10.3% (from 266.35±47.11 mg/dl to 239±40.17 mg/dL,
p=0.004) and LDL-cholesterol by 11.5% (from 182.41±49.46 mg/dl to
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161.47±40.95 mg/dL, p=0.002). Levels of HDL-cholesterol and triglyc-
erides were not affected by ezetimibe treatment. No significant changes
were observed for levels of ox-LDL (from 104.3±23.4 U/L to 105.7±35.6
U/L), sICAM-1 (from 262±72 ng/ml to 279±77 ng/ml), sVCAM-1 (from
871±331 ng/ml to 828±198 ng/ml), and sE-selectin (from 22.1±14.6 ng/ml
to 22.9±16.5 ng/ml).

Conclusions: Ezetimibe monotherapy for 3 months significantly decreased
total and LDL-cholesterol but had no effect on serum levels of ox-LDL or cell
adhesion molecules.

Th-P16:293 EFFECT OF EZETIMIBE MONOTHERAPY ON
LIPIDEMIC PROFILE, FIBRINOGEN AND
C-REACTIVE PROTEIN LEVELS IN PATIENTS
WITH PRIMARY DYSLIPIDEMIA

H. Paschalidou 1, A. Efthimiadis1, A. Tavridou2, I. Efthimiadis1,
F. Dogramatzi1 . 1Lipid Clinic, 2nd Internal Medicine Department,
Hippocration Hospital, Thessaloniki, Greece; 2Laboratory of Pharmacology,
Democritus University of Thrace, Alexandroupolis, Greece

Objectives: Ezetimibe is a potent inhibitor of cholesterol absorption used
both single or combined with a statin. We examined the effect of ezetimibe
monotherapy on lipidemic profile, fibrinogen and C-reactive protein (CRP)
levels in patients with primary dyslipidemia.

Methods: 30 patients, with primary dyslipidemia (LDL > 130mg/dl),
without previous drug therapy and without coronary heart disease, were
treated with ezetimibe 10 mg daily for three months. Serum levels of lipids
(cholesterol, triglycerides, LDL, HDL, apolipoproteins A and B) and levels
of fibrinogen, SGOT, SGPT, CRP, were determined by the standard method.
Paired t-test was used to compare means at baseline and after treatment with
ezetimibe. Data are presented as mean±standard deviation.

Results: Treatment with 10 mg/day ezetimibe decreased total cholesterol
by 12.3% (from 266.35±47.11 mg/dl to 235±37.8 mg/dl, p=0.005), triglyc-
erides by 15.6% (from 179.55±51.92 mg/dl to 151.44±41.14 mg/dl p=0.006),
LDL by 13.6% (from 182.61±52.10 mg/dl to 157.78±40.80, p=0.002). Apo-A
levels were increased by 11.7% (from 132.44±23.89 mg/dl to 147.94 ±30.30
mg/dl, p=0.032). Fibrinogen was decreased by 13.4% (from 400.20±110.75
mg/dl to 345.00±94.84 mg/dl p=0.043), CRP levels were decreased by 9.04%
(from 3.77±1.90 mg/L to 3.43±2.99 mg/L). Serum levels of SGOT were
decreased by 37.7% (from 21.80±14.20 IU/L to 13.94±4.66 IU/L p=0.004).
No further significant changes were observed.

Conclusions: Ezetimibe monotherapy significantly decreased serum lev-
els of lipids and SGOT and had a minor statistically significant result on
fibrinogen and C- reactive protein levels.

Th-P16:294 EZETIMIBE PLUS SINVASTATIN TREATMENT
REDUCES FASTING AND POSTPRANDIAL
REMNANT-LIKE PROTEIN CHOLESTEROL IN
PRIMARY HYPERCHOLESTEROLEMIC PATIENTS

V.S. Nunes1, M.Q.T.S. Neves1, K.N. Katona1, T. Nakano2, K. Nakajima2,
E.C.R. Quintao1, E.R. Nakandakare 1. 1Lipids Lab LIM 10, University of Sao
Paulo Medical School, Sao Paulo, Brazil; 2JIMRO Co, Guma, Japan

Objectives: To investigate fasting and postprandial remnant-like protein
(RLP) in sinvastatin plus ezetimibe (SE), as compared to sinvastatin (S),
treated primary hypercholesterolemic patients.

Methods: Thirty primary hypercholesterolemic patients (24F/6M; mean
± SD, total cholesterol: 359 ± 90 mg/dL; LDL-C: 286 ± 86 mg/dL) were
treated with S (40 mg/d, 4 wk), followed by SE (40/10 mg/d, 8 wk). At the end
of each treatment period, plasma lipids, retinyl ester (RE), RLP-cholesterol
(RLP-C) and RLP-triglycerides (RLP-TG) were analysed in the fasting (F)
and postprandial (PP) periods along 10 h after an oral fat load test (40 g/m2 of
body surface) containing 250,000 IU of vitamin A. Postprandial RLP, plasma
RE and lipids were measured throught either as area under the curve (AUC).

Results: In the F period, as compared to S, SE further lowered plasma total
cholesterol (17%, P<0.0001), LDL-C (24%, P<0.0001) and RLP-C (49%,
P<0.05). In the PP period, SE treatment lowered the plasma AUC-cholesterol
(22%, P<0.005) and AUC-RLP-C (36%, P<0.05) without changing the
AUC-triglycerides, AUC-RE and AUC-RLP-TG.

Conclusion: Sinvastatin and ezetimibe association lowered cholesterol and
RLP-C in fasting and after the oral fat test without modifying the plasma
curves of triglycerides and RE.

Th-P16:295 THE EFFECTS OF 1-YEAR EZETIMIBE
TREATMENT ON VITAMIN D LEVELS AND BONE
TURNOVER MARKERS IN POSTMENOPAUSAL
WOMEN

A. Montagnani, M. Montomoli, K. Del Santo, A. Bonuso, B. Franci,
A. Cadirni, C. Caffarelli, S. Gonnelli, R. Nuti. University of Siena, Siena,
Italy

This study aimed to evaluate the effects of ezetimibe (E) on 25-hydroxyvitamin
D (25OHD) levels and bone turnover markers.

Among the patients referring to the Centre for Lipidic and Dietary
Disorders at the University of Siena we selected 15 hypercholesterolemic
postmenopausal women (61.1 ± 5.6 yrs), who had not reached an adequate
control of LDL-cholesterol (LDL-C) after a treatment of at least 3-months
with atorvastatin (A) 20 mg daily. In these patients E 10 mg was associated to
A 20 mg daily. As controls, we selected 15 hypercholesterolemic age-matched
women (61.5 ± 6.3 yrs) on treatment with A 20 mg daily who had reached
a good control of serum cholesterol (LDL-C<130 mg/dl), who continued the
treatment.

In all patients at baseline and after 3, 6 and 12 months we measured
serum calcium, serum phosphate, 25OHD, parathyroid hormone (PTH), bone
alkaline phoshatase (BALP) and carboxy terminal fragment of type I collagen
(CTx). Daily calcium intake was measured by a validated questionnaire.

Eleven of 15 patients of the E/A group at the end of the 1-year study
period reached the target level of serum cholesterol (LDL-C<130 mg/dl).
PTH, 25OHD and serum calcium did not show any significant variation in
both the two groups. No differences between the two study groups were found.
BALP and CTx showed a no significant increase after 3-months in E/A group.
No correlation was found between the changes bone turnover markers and
25OHD serum levels in both the two groups.

In conclusion, the present study suggests that 1-year treatment with E
does not influence 25OHD serum levels and bone turnover markers in
postmenopausal hypercholesterolemic women.

Th-P16:296 EFFECT OF EZETIMIBE ON
HYPERCHOLESTEROLEMIC PATIENTS
INTOLERANT TO STATIN TREATMENT

L. Pisciotta1, P. Masturzo1, A. Bellocchio1 , C. Fioravanti1 , L. Orsini2,
I. Colangeli2 , S. Bertolini1 . 1Department of Internal Medicine, University of
Genoa, Genoa, Italy; 2Merck Sharp & Dohme, Rome, Italy

Twenty-four hypercholesterolemic patients (10 M and 14 F, 54±12.4 years)
with previously reported clinical or biochemical intolerance to statin treatment
were treated with Ezetimibe (E) 10 mg/day alone. The plasma lipid value con-
centration at baseline were: T-C 7.9+1.0, LDL-C 5.6±0.9, HDL-C 1.6±0.4,
TG 1.7±0.6 mmol/L, Apo A-I 164±29, Apo B 144±28 mg/dl.

After 12 weeks of E treatment we observed a significant decrease
(P<0.0001) of T-C 6.2±0.8 (-21,5%), LDL-C 3.9±0.8 mmol/L (- 29.5%) and
Apo B 111±19 (-23%), and a tendency to decrease of TG 1.4±0.5 (-18%).
No significant effect was detected on HDL-C and Apo A-I levels.

A large inter-individual variability of LDL-C lowering effect of E was
observed (from -16.5% to 46.9%); the response was non related to LDL-C
basal level. In females the decrease of LDL-C was more pronounced than
in males (-32.5±6.4% vs -25.4±6.0%; P<0.02). No clinical or biochemical
adverse events were observed during treatment.

These results suggest that treatment with Ezetimibe alone could be an
effective and safe alternative in subjects with poor compliance to statins. The
role of this drug alone in the prevention of cardiovascular events has still to be
established and require long-term placebo-controlled trials.

Th-P16:297 EARLY CLINICAL CHARACTERIZATION OF
MD-0727, A NOVEL CHOLESTEROL ABSORPTION
INHIBITOR, IN HEALTHY SUBJECTS

J. Johnston, A.P. Bryant, R.W. Busby, B.M. Cali, M.G. Currie, A. Fretzen,
S. Geis, D.P. Zimmer. Microbia, Cambridge, MA, USA

MD-0727 is a novel cholesterol absorption inhibitor being developed for treat-
ment of hypercholesterolemia. MD-0727 exhibits much lower oral bioavail-
ability than ezetimibe, yet is very potent and efficacious in nonclinical models.
MD-0727 properties in nonclinical studies include: oral bioavailability of
<0.4%, potent inhibition of cholesterol uptake and diet-induced liver choles-
terol accumulation, specific effect on cholesterol and sitostanol uptake, and
binding to the same intestinal target as ezetimibe.
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Objectives: Single and multiple dose ascending phase 1 studies were
designed to characterize safety, tolerability, and PK of MD-0727 in healthy
subjects. The multiple dose study was also designed to assess effects on total
and LDL-cholesterol.

Methods: A placebo-controlled, double-blind, randomized, single dose
ascending study was performed with healthy subjects. Single oral doses of
MD-0727 (10, 30, 100 mg) or placebo were administered (5 MD-0727/2
placebo-treated subjects per dose level). In the ongoing multiple dose study,
healthy subjects with LDL-C >130 mg/dL are receiving oral doses once daily
for 14 days (15 MD-0727/5 placebo-treated subjects per dose level).

Results: Single oral doses of MD-0727 were well tolerated at all dose lev-
els and there was low systemic exposure to MD-0727. All subjects completed
the study, all adverse events were mild in severity, and there were no Serious
Adverse Events. Results of the multiple dose study will be reported at the
meeting.

Conclusion: Clinical data to date in healthy subjects support continued
development of MD-0727 for treatment of hypercholesterolemia.
Funding: Microbia

Th-P16:298 FENOFIBRATE SUPPRESSES A ELECTRO-
NEGATIVE LDL IN SMALL DENSE LDL FRACTION
ON CAPILLARY ISOTACHOPHORESIS (CITP)

Y. Uehara1,2, B. Zhang1, S. Miura1, S. Furuyama1, T. Yamada2, K. Saku1.
1Department of Cardiology, Fukuoka University, Fukuoka, Japan;
2Department of Internal Medicine, Fukuoka University, Fukuoka, Japan

Fibrates, peroxisome proliferator-activated receptor alpha (PPARa) analogs
stimulate fatty acid b-oxidation and lipoprotein lipase expression, result in
reduced triglyceride (TG), slightly reduced LDL and elevated HDL choles-
terol. In addition, it also suppresses a lipid oxidation as antioxidant. cITP is
a new technique for separating plasma lipoproteins. Among LDL particles,
the smaller and denser LDL particles (sdLDL) are more atherogenic and the
sdLDL phenotype is strongly associated with development of coronary heart
disease. Four patients with hypertriglyceridemia were treated with fenofi-
brate(100mg/day) for 4 weeks. Plasma TG, HDL and LDL cholesterol levels
were changed from 2.2±0.5, 1.2±0.2 and 3.6±0.9 to 1.0±0.2, 1.4±0.3 and
2.3±0.5(mmol/L), respectively.

In cITP analysis, 4 weeks treatment with fenofibrate significantly decreased
a fraction of electronegative LDL as described modified LDL in the plasma.
Furthermore, the fractions of HDL, especially intermediate-HDL, was ele-
vated and TG rich lipoprotein, IDL and VLDL was reduced by the medication
with fenofibrate. We also analyzed the plasma which is extracted only sd-
lipoprotein by established precipitation method. Interestingly, the precipitated
plasma containing only sd-lipoprotein also had two kind of LDL fractions,
native-LDL and electronegative-LDL. The charged-LDL in sd-lipoprotein was
also decreased by treatment with fenofibrate.

These results indicate that fibrates must have antiatherogenic action to
restore the lipid profiles result in suppression of modified LDL, especially in
the patients with elevated sdLDL as metabolic syndrome.

Th-P16:299 THE TREATMENT WITH FENOFIBRATE
DECREASES MONOCYTE RELEASE OF
PROINFLAMMATORY CYTOKINES IN
DYSLIPIDEMIC PATIENTS WITH IMPAIRED
FASTING GLUCOSE

B. Okopien, A. Kulach, A. Madej, D. Belowski, R. Krysiak, M. Zielinski,
Z.S. Herman. Medical University of Silesia, Katowice, Poland

Objectives: Impaired fasting glucose (IFG) is a metabolic disorder that of-
ten precedes manifestation of diabetes. Although metabolic disturbances in
IFG are slightly pronounced, it often coexists with atherogenic dyslipidemia
leading to development of atherosclerosis, marked by increased activity of
monocyte chemoattractant peptide 1 (MCP-1), and interleukin 1beta (IL-1β).

Fibrates are drugs used in atherogenic dyslipidemia. Apart from lipid
lowering, they produce pleiotropic effects that contribute to their clinical
efficacy. The aim of the study was to assess the effect of fenofibrate on IL-1β

and MCP-1 monocyte release in dyslipidemic patients with IGT.
Methods: The study was carried out in 16 patients with IFG and type

IIB dyslipidemia, treated for one month with micronized fenofibrate (267mg
daily), and 12 age-matched healthy persons.

Blood samples were collected at baseline and after 30 days of treatment.
IL-1β and MCP-1 concentrations in monocyte cultures were measured using
Elisa method after LPS stimulation.

Results: Fenofibrate decreased tirglycerides and increased HDL-C levels.
Also fasting plasma glucose was affected by drug administration (113.4±4.77
vs. 108.1±4.27; P<0.01). Moreover we have observed reduction of IL-
1β (138.9±3.35 vs. 99.21±3.03; P<0.001) and MCP-1 (23.04±2.68 vs.
19.41±1.07; P<0.001) release after 30-day treatment.

Conclusions: Effective fibrate therapy not only normalized pathological
lipid profile but also diminished inflammatory reaction in IFG patients. Hypo-
glycemic effect of fenofibrate may have important impact on the management
of prediabetic, dyslipidemic patients.

Th-P16:300 EFFECT OF BEZAFIBRATE THERAPY ON
ATHEROSCLEROTIC AORTIC PLAQUES AND
RELATIONSHIPS BETWEEN PLAQUE
REGRESSION AND LIPOPROTEIN PARTICLE
CHANGES

M. Ogura1, Y. Momiyama1, M. Ayaori1, A. Yonemura1, R. Ohmori1,
T. Kihara2, S. Sawada1, M. Nagata2, H. Nakamura1, F. Ohsuzu1. 1National
Defense Medical College, Saitama, Japan; 2Iruma Heart Hospital, Saitama,
Japan

Hypertriglyceridemia is an atherosclerotic risk factor. Bezafibrate (BZ)
markedly reduces triglycerides (TG) and raises HDL-cholesterol levels.
Using MRI, we investigated the effect of BZ on thoracic and abdominal aortic
plaques and its relation to changes in lipoprotein particles.

Method: Aortic MRI was performed at baseline and after 1-year treatment
in 22 patients with TG >150 mg/dl, of whom 14 had 400-mg BZ and 8 did not.

Results: BZ reduced TG (-54%) and RLP-cholesterol (-52%) and raised
HDL-cholesterol levels (+29%). BZ reduced VLDL and small LDL particle
concentrations and raised HDL particle concentrations measured by NMR
spectroscopy, while increasing LDL size and reducing HDL size. In thoracic
and abdominal plaques, vessel wall area (VWA) regressed by BZ (-6% and
-8%, P<0.01) but progressed without BZ (+5% and +6%). VWA changes in
both thoracic and abdominal plaques correlated with TG reduction (r=0.66
and 0.62) and HDL-cholesterol increase (r=-0.73 and -0.55). However, VWA
change in abdominal plaques (r=0.54) correlated better with RLP-cholesterol
reduction than in thoracic plaques (r=0.46). Moreover, VWA change in ab-
dominal plaques correlated with VLDL particle reduction (r=0.44), HDL
particle increase (r=-0.59), and HDL size reduction (r=0.36).

Conclusion: BZ treatment induced plaque regression in both thoracic and
abdominal aortas in hypertriglyceridemic patients. However, reductions in
TG-rich lipoproteins and remnants may play a more important role in plaque
regression in abdominal than in thoracic aorta, and HDL particle increase and
its size reduction may also play a role in abdominal plaque regression

Th-P16:301 DECREASE IN CETP ACTIVITY BY FENOFIBRATE
MAY INCREASE LDL PARTICLE SIZE MEASURED
BY HPLC METHOD IN PATIENTS WITH
CORONARY ARTERY DISEASE

T. Kiyanagi, T. Miyazaki, A. Kume, H. Ohmura, K. Shimada, K. Tanimoto,
K. Miyauchi, H. Mokuno, H. Daida. Department of Cardiology, Juntendo
University School of Medicine, Hongo, Japan

Objective: Several studies have showed activation of LPL by fibrates increase
in LDL particle diameter. However, the efficacy of fibrate on CETP has not
fully determined. We examined the effects of fenofibrate on CETP activity and
detailed lipoprotein profiles in patients with coronary artery disease (CAD).

Method: Continuous 63 patients with CAD were randomized to fenofi-
brate (n=32, fenofibrate 300mg/day) or control (n=31) groups. At baseline and
after 6 months treatment, the levels of CETP activity measured by assay kit
(BioVision) and the lipoprotein profiles were detected by HPLC.

Results: Six months treatment of fenofibrate reduced CETP activity
(93.6± 51.3 vs. 56.9± 32.5 pmol/μ l sample/1h, p=0.0005). HPLC analysis
demonstrated that fenofibrate increased LDL particle diameter (25.7± 0.58
vs. 26.1± 0.47 nm, p< 0.0001), which was induced by significant reduction
of cholesterol levels in small LDL subclass. In spite of increase in HDL
cholesterol, fenofibrate reduced HDL particle size (10.9± 0.41 vs. 10.7± 0.36
nm, p=0.002), which was induced by significant increase in cholesterol levels
in small and medium HDL subclasses. Furthermore, the reduction of CETP
activity was associated with increase in LDL particle size (r=0.40, p=0.001).

Conclusion: Reduction of CETP activity by fenofibrate significantly re-
duced cholesterol levels in small LDL subclass that may contributes to
increase in LDL particle size. These results indicate that inhibition of CETP is
a beneficial effect of fenofibrate for preventing of atherosclerosis.
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Th-P16:302 FENOFIBRATE INCREASES HOMOCYSTEINE AND
N-METHYLNICOTINAMIDE LEVELS THROUGH
PPARALPHA-MEDIATED MECHANISM

T.B. Domagala, M. Celinska-Lowenhoff, J. Dropinski, H. Gozdecka,
M. Gnass, A. Borkowska-Mosur, A. Szczeklik. Jagiellonian University
School of Medicine, Krakow, Poland

Objectives: Fibrates are lipid-lowering drugs activating specific transcription
factors (PPARs). PPARalpha form mediates fibrate action on a number of
genes involved in lipoprotein metabolism by proliferation of peroxisome,
whose potential biomarker is N-methylnicotinamide (NMN). We wondered
whether lipid-lowering therapy induces changes in tHcy and NMN plasma
levels and whether folic acid (FA) supplementation affects their plasma levels.

Methods: Nineteen subjects (12M, 7F) with high risk of coronary artery
disease were randomized into 2 groups (simvastatin or fenofibrate). Blood was
sampled 4 times: at baseline, after 1 month therapy with simvastatin 40 mg
daily (n=8) or micronized fenofibrate 160 mg daily (n=11), and after 1 and
2 months of additional 0.4 mg supplementation with FA daily. THcy, folate,
vitamin B12 and NMN levels in plasma were then evaluated.

Results: At baseline mean tHcy levels were similar in both groups. There
were no differences in NMN levels. After 1 month of hypolipemic therapy
tHcy and NMN levels were significantly higher in subjects treated with fenofi-
brate, compared to simvastatin group (p=0.001). NMN levels were higher in
subjects treated with fenofibrate (p=0.001). Two-month supplementation with
FA decreased tHcy levels more significantly in the simvastatin group (p=0.02).
NMN levels dropped likewise. Neither group differed in plasma vitamin B12
or folate levels before and after 2 months of FA supplementation.

Conclusions: Hyperhomocysteinemia after fenofibrate therapy may result
from peroxisome proliferation and expression of genes for the enzymes
involved in transmethylation processes.

Th-P16:303 THE EFFECT OF APOLIPOPROTEIN E
POLYMORPHISM ON THE RESPONSE TO
LIPID-LOWERING TREATMENT WITH
FENOFIBRATE OR ATORVASTATIN

D. Christidis 1, E. Liberopoulos1, A. Kakafika1, M. Cariolou2, M. Elisaf1.
1Dept. of Internal Medicine, University of Ioannina, Ioannina, Greece;
2Molecular Genetics Dept., Inst. of Neurology and Genetics, Nicosia, Cyprus

Objective: To explore the potential influence of apolipoprotein (Apo) E
genotype on the response to treatment with fenofibrate or atorvastatin.

Methods: The study population included 105 hyperlipidaemic patients with
Type IIA (25%), IIB (32%) and IV (43%) dyslipidaemia treated with micro-
nised fenofibrate (200 mg/day), and 139 patients with Type IIA dyslipidaemia
treated with atorvastatin (20 mg/day).

Results: Following treatment with fenofibrate, a significantly greater
percentage-changes (%) in ApoB concentration were observed in non-ApoE4
carriers (nonE4) compared with ApoE4 carriers (E4) (-17 vs -9, respectively, p
= 0.023). When separately analysed, only men exhibited ApoB % significantly
affected by ApoE genotype. In a subgroup (n = 64) of patients with the
hypertriglyceridaemic/hyperapoB (hTG/hApoB) phenotype, ApoE genotype
further affected LDL-C % (-12.6 vs +2.4 for nonE4 and E4, respectively, p =
0.041). Moreover, in hTRG/hApoB men (n = 42), ApoE polymorphism was
significantly associated with T-CHOL % and non-HDL-C % (-14.2 vs -1.8, p
= 0.031 and -18.7 vs -4.5, p = 0.018 for nonE4 and E4, respectively).

No significant associations were detected between ApoE genotype and %
in serum lipid parameters in subjects receiving atorvastatin.

Conclusion: The micronised fenofibrate-induced ApoB reduction is in-
fluenced by ApoE polymorphism in a gender-specific manner. Furthermore,
ApoE genotypes’ greatest impact on modulating serum lipid response to
fenofibrate was observed in the subgroup of hTG/hApoB men. Such associa-
tions were not noticed after treatment with atorvastatin.
Funding: No funding received for this work.

Th-P16:304 INFLUENCE OF FENOFIBRATE AND SILYMARIN
ON SELECTED PARAMETERS OF LIPID
METABOLISM IN THE WISTAR RAT

R. Vecera1, J. Orolin1, N. Skottova1 , V. Simanek2, P. Anzenbacher1 .
1Institute of Pharmacology, Faculty of Medicine, Palacký University,
Olomouc, Czech Republic; 2Institute of Medical Chemistry and Biochemistry,
Faculty of Medicine, Palacký University, Olomouc, Czech Republic

The influence of fenofibrate and silymarin on expression of the peroxisome

proliferator-activated receptor alpha (PPARα) and of the CYP2E1 and on the
levels of cholesterol and TAG in plasma, in lipoproteins and in the liver was
studied on rat model. Wistar rats were fed (ad libitum) for 3 weeks on standard
laboratory diet (STD) or on high-cholesterol diet HCD (STD + 1% of choles-
terol). Silymarin (1%) and fenofibrate (0.3%) were administered with HCD.
For PPARα and CYP 2E1 determination, Western blot analysis was performed
with cytosolic and nuclear fraction of the homogenate from the liver sam-
ples. VLDL, LDL and HDL were isolated by sequential ultracentrifugation.
Cholesterol and TAG content was determined enzymatically.

Results: this study confirmed positive effect of fenofibrate and silymarin
on the liporotein profile. Fenofibrate and silymarin caused a significant de-
crease of cholesterol and TAG levels in liver. Western blot analysis showed
that fenofibrate caused an increase in expression of the PPARα receptor and
an inhibition of expression of the CYP 2E1. Silymarin did not influence
the expression of both the PPARα and CYP 2E1. In conclusion, this study
indicates that fenofibrate and silymarin positively modify lipoprotein profile
and lipid content in the liver. On the other hand, only fenofibrate activated the
expression of the PPARα receptor and inhibited the expression of the CYP
2E1 (known to play a negative role in alcoholic liver disease and in stimulation
of lipid peroxidation).
Funding: This study was supported by Czech Ministry of Education, project
COST B 25.003, grant 1P05 OC 065.

Th-P16:305 FENOFIBRATE TREATMENT REDUCES
CIRCULATING CONJUGATED DIENE LEVEL AND
INCREASES GLUTATHIONE PEROXIDASE
ACTIVITY

I. Tkac1, A. Molcanyiova2 , M. Javorsky1, M. Kozarova1. 1Department of
Internal Medicine 4, L. Pasteur Hospital, Safarik University, Kosice, Slovak
Republic; 2Department of Clinical Biochemistry, L. Pasteur Hospital, Kosice,
Slovak Republic

Objective: Treatment with fibrates showed benefit in randomized trials
predominantly in subgroups of patients with dyslipidaemia of metabolic
syndrome. Post-hoc analyses of these trials show that the effect of fibrates
on lipid levels explains only minor part of the treatment benefit. The aim of
the present study was to examine effect of fenofibrate on some parameters of
oxidative stress.

Methods: The study group included 20 patients (6 males, 14 females) with
combined dyslipidemia. The average age was 54±10 years. Fenofibrate was
given for 8 weeks in the dose 300 mg daily. Lipid levels and parameters of
oxidative stress were measured at baseline and after treatment period.

Results: Treatment with fenofibrate led to reduction of total cholesterol by
18%, LDL cholesterol and apoB by 17%, triglycerides by 46%, as well as to
increase of HDL cholesterol level by 10%. Among the measured parameters of
oxidative stress, fenofibrate treatment significantly reduced level of conjugated
dienes in average by 42% from 33.7±11.1 to 19.7±7.8 umol/l (p<0.0001) and
also non-significantly reduced the production of malonaldehyde. Fenofibrate
treatment led to an increase of the activity of antioxidant enzyme glutathione
peroxidase (GPx) by 80% from baseline 5.80±4.07 to 10.45±3.41 U/ml
(p=0.0007).

Conclusion: Treatment with fenofibrate significantly reduced the level of
conjugated dienes, a measure of LDL oxidation, and increased GPx activity.
This finding could at least partially explain beneficial effect of fenofibrate
treatment beyond that related to levels of standardly measured lipid parameters.

Th-P16:306 FENOFIBRATE INCREASES HDL-CHOLESTEROL
BY REDUCING THE EXPRESSION OF THE
CHOLESTERYL ESTER TRANSFER PROTEIN

C.C. Van Der Hoogt1,2 , W. De Haan1,2, M. Westerterp1,2 ,
G.M. Dallinga-Thie3 , J.W. Jukema1, L.M. Havekes1,2 , P.C.N. Rensen1,2.
1Leiden University Medical Center, Leiden, The Netherlands; 2TNO, Leiden,
The Netherlands; 3Erasmus Medical Center, Rotterdam, The Netherlands

Objective: Fenofibrate (FF) reduces triglycerides (TG) in humans and mice.
However, FF increases HDL-cholesterol in humans, but not in mice. Since
humans express the cholesteryl ester transfer protein (CETP), whereas mice
lack CETP expression, we investigated whether the FF-induced increase in
HDL-cholesterol depends on the expression of CETP.

Methods and Results: APOE*3-Leiden (E3L) mice, with a human-like
lipoprotein profile, were cross-bred with mice expressing human CETP under
control of its natural promoter and regulatory elements. CETP.E3L and E3L
littermate mice were fed a cholesterol (0.25%; w/w)-containing diet with of
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without FF (0.01%; w/w) for six weeks. FF decreased plasma TG in both
E3L (-43%, P<0.01) and CETP.E3L (-52%; P<0.01) mice, and virtually
eliminated VLDL-cholesterol (>95%). However, whereas FF did not affect
HDL-cholesterol in E3L mice, HDL-cholesterol was increased in CETP.E3L
mice (+59%). Turnover studies with autologous [3H]cholesteryl oleoyl ether-
labeled HDL showed that FF did not affect the fractional catabolic rate
(FCR) of HDL in E3L mice, but decreased the FCR in CETP.E3L mice
(-27%; P<0.01). Since FF severely decreased hepatic cholesterol levels in
CETP.E3L mice (-69%; P<0.05), and the CETP promoter contains an LXRE
(in addition to a potential PPAR response element), the HDL-raising effect
of FF may be caused by decreased CETP expression. Indeed, FF reduced
hepatic CETP mRNA (-36%; P<0.05) as well as plasma CETP activity (-33%;
P<0.01).

Conclusion: FF increases HDL-cholesterol by reducing the CETP-
dependent HDL turnover.
Funding: Netherlands Heart Foundation (2003B136).

Th-P16:307 GEMFIBROZIL INCREASES HUMAN PLASMA
ARACHIDONIC ACID LEVELS

F. Faas1,2, J. Straub1, W. Smith2, D. Collins3, S. Robins4, H. Bloomfield5.
1Va Med. Cent., Little Rock, USA; 2U. of Arkansas for Med. Sci., Little Rock,
USA; 3Va Med Cent., West Haven, USA; 4Boston U. Sch. of Med., Boston,
USA; 5Va Med Cent., Minneapolis, USA

Objective: To determine gemfibrozil’s (GF) effect on blood fatty acid compo-
sition (FAC).

Methods: 11 subjects with high triglycerides (HTG) had FAC of plasma
cholesterol ester (CE) & phospholipid (PL) fractions & RBC ghosts before &
after 12 weeks treatment with GF. Plasma from 80 subjects in the VA HDL
Intervention Trial (VAHIT) randomized to GF or placebo had FAC of the CE
and PL fractions.

Results: In HTG subjects, GF decreased plasma TGs 55% (from 485 to
216 mg/dl). PL arachidonic acid (AA) content increased 58% from 7.4%
to 11.7% (p<0.01) of PLFAs following GF. Equally statistical significant
changes though smaller in magnitude occurred in the CE and RBC ghost
fractions. The AA precursor, C20:3n6, decreased in each fraction. There were
compensatory decreases in the other major FAs. Thre was an 11% decrease
in C16:0 from 30.9% to 27.6% (p<0.05), a 12% decrease in C18:0 from
16.8% to 14.8% (p<0.01) and a 15% decrease in C18:1 from 15.5% to 13.2%
(p<0.025) in the PL fractions following GF with similar changes in the CE &
RBC fractions.

Results from the VAHIT samples showed an 11% increase in AA in the PL
fraction from 10.7% to 11.8% (p=0.004) in the GF group. CE AA increased
4% from 7.2% to 7.5% (NS). The AA precursor, C20:3n6 decreased 31%
from 3.6% to 2.7% (p<0.0001) in the PL fraction and decreased 15% from
0.89% to 0.76% (p=0.0006) in the CE fraction in the GF group.

Conclusions: GF increases plsma AA levels likely due to increased
AA synthesis. More VAHIT study samples will be analyzed to determine
relationships between these changes & prevention of coronary events with GF.
Funding: AHA, Arkansas, VA Coop Stud.

Th-P16:308 THE EFFECT OF HYPOLIPIDAEMIC DRUGS ON
LIPOPROTEIN- ASSOCIATED PHOSPHOLIPASE A2
(LP-PLA2) ACTIVITY AND MASS

V. Saougos1, M. Kostapanos1, M. Kalogirou1 , A. Tselepis2, M. Elisaf1.
1Department of Internal Medicine, Medical School, University of Ioannina,
Ioannina, Greece; 2Laboratory of Biochemistry, Department of Chemistry,
University of Ioannina, Ioannina, Greece

Lp-PLA2 is associated with LDL but to a lesser extend with HDL. Recent
studies showed that Lp-PLA2 is an indicator of atherosclerotic disease.

Objective: To evaluate the effect of three hypolipidaemic agents on
Lp-PLA2 activity and mass.

Methods: Sixty dyslipidaemic patients were administered rosuvastatin
(n=20), ezetimibe (n=20) and fenofibrate (n=20). Lp-PLA2 activity and mass
were determined in total and in apolipoproteinB depleted plasma. NonHDL
Lp-PLA2 activity and mass were calculated by subtracting HDL Lp-PLA2
from plasma Lp-PLA2. Lp-PLA2 specific activity (SA) was calculated by
dividing enzyme activity to mass.

Results: Rosuvastatin led to a decline in plasma Lp-PLA2 activity
(p<0.001) and mass (p=0.001), in nonHDL Lp-PLA2 activity (p<0.001) and
mass (p<0.001) while no change was observed in HDL Lp-PLA2 activity and
mass. No alteration was found in SA of Lp-PLA2.

Ezetimibe resulted in a decline in total plasma and in nonHDL Lp-PLA2
activity (p<0.01 for both), while no change in the other parameters was
noticed.

Fenofibrate led to a decline in both plasma and nonHDL Lp-PLA2 activity
(p<0.001 for both) and it increased HDL Lp-PLA2 activity (p<0.05). No
change was found in total plasma and nonHDL Lp-PLA2 mass, while there
was an increase in HDL Lp-PLA2 mass (p<0.01). There was also a reduction
in plasma and in nonHDL Lp-PLA2 SA (p<0.01 and p<0.05, respectively),
while no change was noticed in HDL Lp-PLA2 SA.

Conclusion: The administration of rosuvastatin or ezetimibe does not
affect Lp-PLA2 SA while the enzyme SA was reduced after fenofibrate
administration.

Th-P16:309 DIETARY OXIDIZED LIPIDS MODULATE PLASMA
LIPIDS, SIMILAR TO PPAR LIGANDS

A. Wheaton1, B. Yu2, S. Parthasarathy2 , N. Santanam 2. 1Emory University
School of Medicine, Atlanta, USA; 2Louisiana State University Health
Sciencs Center, New Orleans, USA

Objective: Fibrates are hypolipidemic drugs that lower triglycerides and
increase HDL in humans, primarily through binding to PPAR-a. In rodents,
fibrates have been shown to upregulate PPAR-a, while downregulating both
ApoA1 and ApoC3 via Rev-erb a, a negative regulator of transcription. Various
oxidized lipids are suggested to be natural ligands of PPAR-a. The aim of the
study was to determine if dietary PPAR-a ligands such as oxidized linoleic
acid have similar effect on plasma lipids as clofibrate.

Methods: Male C57BL/6J mice, were orally administered daily one of
three treatments: clofibrate (CF, 5 mg), unoxidized linoleic acid (LA, 18 mg)
or oxidized linoleic acid (Ox-LA, 18 mg) for three weeks. The effect of these
treatments on plasma lipids and liver and intestinal PPAR-a, Apo A1 and C3,
Rev-erb a, gene expression were determined.

Results: All treatments decreased plasma triglycerides, whereas total
cholesterol was significantly decreased only by Ox-LA treatment. There was
no difference in HDL levels between groups. As expected in rodents, CF, LA
and Ox-LA reduced hepatic ApoA1 and ApoC3 expression at comparable lev-
els. Intestinal ApoA1 and Apo C3 expression was increased by all treatments.
PPAR-a expression in the small intestine was increased by CF treatment and
to a much higher degree by LA and Ox-LA, but hepatic PPAR-a was not
altered by any treatment.

Conclusion: In conclusion, the dietary ligands of PPAR-showed compara-
ble results to CF treatment, which may be attributed to the induction of the
regulators of Apo A1 and C3.
Funding: This work was supported by NIH grants HL-069038 and HL-74239.

Th-P16:310 PEIOTROPIC ACTION OF HDL AND HDL THERAPY

S. Miura1, Y. Kiya1, S. Imaizumi1, B. Zhang1, Y. Matsuo1, Y. Uehara1,
K.A. Rye2, K. Saku1. 1Department of Cardiology, Fukuoka University
Hospital, Fukuoka, Japan; 2Lipid Research Group, Heart Research Institute,
Camperdown, Sydney, Australia

Although drug-eluting stents have been shown to dramatically reduce neoin-
timal growth, which can lead to a marked reduction in restenosis rates, it
remains unclear how to prevent initial coronary atherosclerosis. In addition,
there is a strong inverse relation between the risk of acute coronary syndrome
(ACS) and high-density lipoproteins (HDLs). HDL takes up cellular choles-
terol from the periphery and also has pleiotropic effects, in that it promotes
anti-inflammation and anti-coagulation and protects against coronary artery
disease. We reported that HDL and sphingosine-1-phosphate (S1P) induced
potent signals through a Ras/extracellular-signal-regulated kinase (ERK) 1/2
pathway mediated by pertussis toxin-sensitive G-protein coupled receptor
to promote angiogenesis in human coronary endothelial cells (HCECs). In
addition, we found that treatment with the [ApoA-I/POPC (1-palmitoyl-
2-oleoyl-phosphatidylcholine)] reconstituted(r) HDL prevents reperfusion-
induced ventricular fibrillation and tachycardia through an increase in nitric
oxide (NO) production and pathological cardiac remodeling through ERK
activation in a rat model of myocardial infarction. We also examined the
role of a newly developed [ApoA-I/S1P/POPC]rHDL. It affected HCECs
proliferation and tube formation, through S1P2 and S1P3 receptor-mediated
Akt/ERK/NO pathway independent of a Ras, in addition to cholesterol efflux
in macrophage in an in vitro study. These findings represent an exciting new
area in coronary atherosclerosis intervention. HDL-based therapy may be able
to dramatically reduce the incidence of ACS as well as aid in the recovery
from ACS.
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Th-P16:311 A NOVEL THERAPEUTIC STRATEGY FOR
TANGIER DISEASE

Y. Uehara1,2, B. Zhang1, Y. Tsuboi2, S. Miura1, S. Abe1, M. Higuchi2,
H. Urata1, K.A. Rye3, T. Yamada2, K. Saku1. 1Department of Cardiology,
Fukuoka University, Fukuoka, Japan; 2Department of Internal Medicine,
Fukuoka University, Fukuoka, Japan; 3Heart Research Institute, Sydney,
Australia

Tangier disease (TD) is a rare familial disorder with mutations in the ATP-
binding cassette transporter A1 (ABCA1) gene. It results in extremely low
levels of HDL cholesterol. In addition, cholesterols accumulate in many tissues
including tonsil, liver, spleen, artery or peripheral nerves. The 51-years-old
woman had demyelinating neuropathy, yellow tonsil, splenomegaly and ex-
tremely low levels of HDL (0.10 mmol/l) and reduced LDL (0.70 mmol/l).
She described as novel point-mutation in Walker-A motif on ABCA1 gene.
Since the genetic disorder, TD is not established the therapeutic strategy. Here,
we investigate a newly possible therapeutic target.

1) In cholesterol efflux, primary monocytes were extracted from plasma
in TD and normal subject, and cultivated for 1 week to differentiate to
macrophages. Human apoA-I did not take up the cholesterol from macrophage
in patient with TD as the previous studies. Interestingly, reconstituted HDL
(rHDL), an apoA-I/phospholipid complex, was possible to take up cholesterol
(3.0 fold increase from basal efflux level, p<0.001) from TD macrophages as
well as normal subject.

2) In the plasma, a lipid profile was measured by capillary- isotachophore-
sis. Both plasma fractions of HDL and native-LDL were extremely low in TD
patient. Ten minutes after incubation with the rHDL at 37 degree Celsius, the
fractions of HDL and native-LDL were observed to generate in the plasma
from TD patient.

Thus, rHDL has a potential for novel cure in Tangier disease or HDL
deficiency.

Th-P16:312 EFFECTS OF HIGH-DOSAGE ITRACONAZOLE
TREATMENT ON SYNTHESIS, TRANSPORT AND
METABOLISM OF CHOLESTEROL IN MEN

B. Schneider1, J. Plat2, R. Gerdsen3, U. Diczfalusy4 , I. Björkhem4,
P.J. Neuvonen5, T. Bieber3, K. Von Bergmann1, D. Lütjohann1. 1Department
of Clinical Pharmacology, University of Bonn, Bonn, Germany; 2Department
of Human Biology, Maastricht University, Maastricht, The Netherlands;
3Department of Dermatology, University of Bonn, Bonn, Germany; 4Division
of Clinical Chemistry, Karolinska University Hospital, Huddinge, Sweden;
5Department of Clinical Pharmacology, University of Helsinki, Helsinki,
Finland

Objective: Itraconazole, an antifugal agent, inhibits cytochrome P450 medi-
ated ergosterol synthesis in fungal and cholesterol synthesis in mammalian
cells and interferes with isoenzymes of the cytochrome P450 superfamily.

Methods: Eight male patients with diagnosed onychomycosis received 400
mg itraconazole once daily for one week during two cycles within an open
prospective exploratory trial. Sterol and bile acid precursors were measured
by GC-MS.

Results: Total and LDL-cholesterol was significantly decreased on the av-
erage by 12% and 17%, respectively, while HDL-cholesterol was significantly
raised by 21%. The latter observation was most likely caused by upregulated
ApoAI protein production. Serum concentrations of the cholesterol precursor
lanosterol and dihydrolanosterol increased 10- and 230-fold, respectively,
and those of absolute and cholesterol corrected 4beta-hydroxycholesterol,
a cholesterol oxidation products mediated by Cyp3A4, were significantly
decreased during both cycles by 29% and 21%, respectively. The brain
specific cholesterol metabolite 24S-hydroxycholesterol as well as its ratio
to cholesterol increased by 19% and 35%, respectively, while the absolute
concentrations of the other bile acid precursors, 7alpha-hydroxycholesterol
and 27-hydroxycholesterol, remained unchanged.

Conclusions: High-dosage itraconazole (400 mg/day) lowers the athero-
genic risk index, LDL/HDL ratio, suppresses the CYP3A4 regulated con-
version of cholesterol to 4beta-hydroxycholesterol and presumably lowers
hepatic degradation of 24S-hydroxycholesterol.

Th-P16:313 PHARMACOLOGICAL INTERVENTION USING
RECONSTITUTED HIGH-DENSITY LIPOPROTEIN
CHANGES THE LIPID PROFILE IN
SPONTANEOUSLY HYPERSENSITIVE RATS

S. Imaizumi1, S. Miura1, Y. Kiya1, B. Zhang1, Y. Uehara1, K.A. Rye2,
K. Saku1. 1Fukuoka University School of Medicine, Fukuoka, Japan; 2Heart
Research Institue, Sydney, Australia

Pharmacological intervention using reconstituted high-density lipoprotein
(rHDL) in atherosclerosis has been the subject of growing interest. In this
study, spontaneously hypersensitive rats (SHR) received an every other day
infusion of saline or rHDL for 3 weeks. Infusion of rHDL decreased triglyc-
eride (TG) and altered the subfraction of HDL as analyzed by capillary
isotachophoresis. There were no differences in blood pressure, or cardiac,
renal or liver function between the groups. In addition, HDL subfractions
of peak 1 decreased and those of peak 4 increased five minutes after rHDL
injection, while plasma TG was hardly detectable by agarose electrophoresis.
Our findings suggest that rHDL affects plasma HDL and TG, and changes
the plasma HDL composition within only a few minutes. More detailed
knowledge of this process may be useful in the treatment of atherosclerosis.

Th-P16:314 ENDOTHELIAL DYSFUNCTION, INFLAMMATION
AND MACROPHAGE ACTIVATION: THE IMPACT
OF LDL-APHERESIS ON ATHEROGENESIS

V. Blaha, D. Solichova, M. Blaha, M. Cermanova, J. Zajic, R. Hyspler,
P. Vyroubal, E. Havel, Z. Zadak. Medical Faculty and Charles University
Hospital, Hradec Kralove, Czech Republic

Objective: The role of macrophage activation, endothelial dysfunction and
inflammation were investigated during the treatment by LDL-apheresis.

Methods: Soluble P- and E-selectin, monocytic chemoattractant protein-
1 (MCP-1), C-reactive protein (CRP), serum neopterin and CD40 ligand
(CD40L) were measured between two LDL-apheresis procedures in 10 pa-
tients with severe dyslipidemia (median age 48 years, range 19-61 years),
treated with LDL-immunoadsorption (n=8) or plasma filtration (n=2) using
filters Evaflux 4A (Kuraray, Japan).

Results: In the group of patients described above, a significant (p < 0,05)
decrease of elevated serum P-selectin levels (median 31% and 30%), a marker
of endothelial (and thrombocyte) activity, and of MCP-1 (median 22% and
41%) were observed. Levels of E-selectin, a specific marker of endothelium
activation, were not elevated and did not change after the LDL-apheresis.
MCP-1 was adsorbed in columns. A significant decrease (p < 0,05) of high-
sensitivity CRP (median decrease 34% and 40%) and CD40L, a mediator of
T-lymphocyte effect on inflammatory process (40% and 38%) were observed
after LDL-apheresis, in contrast to serum neopterin level, which was normal
and did not change. CD40L level correlated with total (rs = 0,721, p = 0,016)
and LDL-cholesterol (rs = 0,818, p = 0,002).

Conclusion: The decrease of the immunologicaly active molecules may
contribute to the positive effect of LDL-apheresis on atherogenesis.
Funding: supported by grant IGA MH CR No. NR/8062-3.

Th-P16:315 ENDOGLIN - ITS SIGNIFICANCE DURING
LDL-CHOLESTEROL ELIMINATION THERAPY

M. Bláha1, M. Cermanová1, V. Bláha2, C. Andrýs3, M. Blazek1 , J. Malý1,
J. Zajíc2, V. Rehácek4 , L. Smolej1. 1IInd Internal Clinic, Okh, Faculty
Hospital and Medical Faculty, Charles University, Hradec Kralove, Czech
Republic; 2Geronto-Metabolic Clinic, Medical Faculty, Charles University,
Hradec Kralove, Czech Republic; 3Institute of Immunology and Allergology,
Faculty Hospital and Medical Faculty, Charles University, Hradec Kralove,
Czech Republic; 4Dpt. of Blood Transfusion, Faculty Hospital and Medical
Faculty, Charles University, Hradec Kralove, Czech Republic

Introduction: Familial hyperlipoproteinaemia (FH) is a genetic disorder
typical for high incidence of severe cardiovascular complications in young
people.

Extracorporeal elimination is a method of LDL-lowering therapy, which is
effective when other methods of therapy (diet, medicaments) failed. Such in-
tensive lipid-lowering therapy has been associated with improved endothelial
dysfunction. Endoglin is one of the new indicators of endothelial dysfunction
and the changes of its levels have not been examined during extracorporeal
elimination till now; it is the purpose of this work.

Methods and patients: 10 patients (6 men, 4 women) with severe FH were
treated by extracorporeal LDL-cholesterol elimination - LDL immunoadsorp-
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tion (n=8, adsorbers Lipopak®) and haemorheofiltration (n=2,filters Evaflux
4A, Kuraray, Japan). Endoglin was examined in two series, before and after
the procedure in each of patients (20 pairs of examinations; sets Quantikine®

human Endoglin, RDS, Mineapolis, MN, USA). Controls: 10 comparable
healthy persons.

Results: Compared to controls (3,85±1,25 μg/L), endoglin was in-
creased in patients before LDL apheresis in both series of examinations
(5,74±1,47/5,23±1,78). The levels decreased after therapeutic procedures:
4,25±1,17/4,2±1,21 (p=0,02/0,038). The measurements have shown that
endoglin was not nonspecifically captured in adsorbers or filters.

Conclusion: Endoglin as a marker of endothelial dysfunction is increased
in patients with severe familial hyperlipidemia and decreases significantly
after extracorporeal elimination.
Funding: Supported by the grant IGA MH CZ NR/8503-3.

Th-P16:316 LONG LASTING LDL-APHERESIS IN FAMILIAL
HYPERLIPOPROTEINAEMIA (TEN YEARS
EXPERIENCE)

M. Bláha1, M. Cermanová1, V. Bláha2, M. Blazek1 , J. Malý1,
D. Solichová2 , J. Zajíc2, O. Siroký1, V. Rehacek3 . 1IInd Internal Clinic, Okh,
Faculty Hospital and Medical Faculty, Charles University, Hradec Kralove,
Czech Republic; 2Geronto-Metabolic Clinic, Medical Faculty, Charles
University, Hradec Kralove, Czech Republic; 3Blood Center, Faculty Hospital
and Medical Faculty, Charles University, Hradec Kralove, Czech Republic

Objectives: LDL-apheresis is the treatment of choice in cases of homozygous
or severe heterozygous familial hypercholesterolemia (FH). The treatment is
provided solely by one centre in the Czech Republic.

Methods and Patients: LDL-apheresis has been used to treat 9 patients
with FH (2 homozygous, 7 heterozygous), 1200 repeated procedures were
performed in 3-10 years. Primary device: Cobe-Spectra (USA); secondary
device: ADA or Adsorb (Medical, Germany), absorbers: Lippopak (Pocard,
Russia). Last 376 procedures were evaluated in details (treatment interval 17,
5±1,6 days).

Results: LDL cholesterol decreases very significantly (72, 2%), apo-B:
63, 2%, lipoprotein(a): 67,6%. No atherosclerotic complications reappeared
(myocardial infarction, stroke etc.) during the entire treatment period. The
media-intima thickness decreased in 2 pts and progressed in 7 pts (mild
progression - up to 1 mm, which corresponds with the age of patients
practically). Rheologic factors: decrease of fibrinogen (21, 7%) and plasma
viscosity (15,2%). Side effects: 6,2% of not serious reactions; neurovegetative
lability or short and not serious hypotension were the most often recorded
ones.

Conclusions: LDL-apheresis induced both a significant interrelated de-
crease of atherogenic lipoproteins and the other favourable changes mentioned
above; it was associated with profound morphological changes of vessel wall
and as such finally stabilized these high-risk patients. LDL-apheresis is an
effective, very tolerable and safe therapeutic method.
Funding: Supported by the research tasks: MH CZ NR/8062, NR/8505-3,
MZO 00179906, MSM 0021620820, NR/9104-4.

Th-P16:317 PERFORMANCE OF LDL-APHERESIS AND ITS
RELATION TO HAEMOSTASIS

M. Blazek, M. Blaha, V. Blaha, J. Maly, M. Cermanova, M. Pecka,
L. Slovacek. Second Internal Clinic, Department of Haematology, Faculty
Hospital and School of Medicine, Charles University, Hradec Kralove, Czech
Republic

Objective: Familial hypercholesterolaemia and familial combined hyperlip-
idaemia are genetic disorders, which are associated with high incidence of
severe cardiovascular complications. Extracorporal elimination is used for
selective removal of LDL-cholesterol in severe hypercholesterolaemias as
combined strength of conservative and invasive lipid-lowering therapy may
reduce progression of atherosclerosis in these high-risk patients.

Methods: Repeated LDL-apheresis procedure (treatment interval 17,5±1,6
days) based on immunoadsorption has been used to treat nine patients with pri-
mary hypercholesterolaemia. Primary device Cobe-Spectra (USA); secondary
device ADA (Adsorption-desorption automat, Medicap, Germany) with ab-
sorbers Liopak (Pocard, Russia). To assess changes of lipid metabolism and
haemostasis we went after many markers - in this branch of our study we
measured plasma concentration of thrombomodulin (Asserachrom Throm-
bomodulin), von Willebrand factor (STA LIAtest vWF), t-PA (Asserachrom
t-PA), PAI-1 (Asserachrom PAI-1) and fibrinogen (Fibri-Prest automate 5).

We compared plasma concentration of all the above items before and after
LDL-apheresis. In long-term monitoring we compared plasma concentrations
before LDL-apheresis. All results were evaluated as proportional differences
with software Statistica 6.0 (StatSoft Inc., Tulsa, USA).

Results: LDL-apheresis procedure induced a significant interrelated de-
crease of total plasma cholesterol, thrombomodulin (-29.1%), von Willebrand
factor (-15.1%) and fibrinogen (-21.7%). We have found no significant
changes of all the above mentioned markers in long-term monitoring (there
were compared the levels of markers before procedures during the period of
300 days).

Conclusions: Therapeutic LDL-apheresis is an invasive and effective
method which allows reduction of total plasma cholesterol and propitiously
affects haemostasis too.
Funding: Supported by Grant: MZ CR MZO 00179906.

Th-P16:318 LDL APHERESIS-INDUCED REDUCTION IN
ENDOTHELIAL ACTIVATION MARKERS IN
ISCHEMIC OPTIC NEUROPATHY

A. Ramunni1, G. Ranieri2 , M.T. Saliani1 , R. Ria2, P. Coratelli1 . 1Division of
Nephrology, Department of Internal and Public Medicine, University of Bari,
Bari, Italy; 2Division of Internal Medicine, Department of Biochemical
Sciences and Human Oncology, University of Bari, Bari, Italy

Background: An alteration of the optic microcirculation is considered to be
the main pathogenetic mechanism in nonarteritic ischemic optic neuropathy
(NAION). In this disturbance the underlying endothelial dysfunction is ex-
pressed by endothelial activation markers. Aim of the present work is to assess
whether a clinical improvement is correlated with a reduction in these markers
by means of LDL apheresis (LDLA). Design. One single session of LDLA
was administered in 23 patients affected by NAION.

Results: Statistically significant reductions were achieved in all parame-
ters: total cholesterol (44.6%), LDL cholesterol (54.6%), fibrinogen (60.9%),
vonWillebrand factor (38.6%), sE-Selectin (22.6%), sICAM-1 (14%) and
sVCAM-1 (15.5%), each of which was correlated with an improvement in the
Mean Deviation (MD) of the visual field, although statistical significance for
the single parameters was not reached. However, analysis of variance between
the MD trend and the set of parameters taken together yielded highly signifi-
cant results (p< 0.0001). In addition, for the first time we report high values
for the adhesion molecules (sICAM1 and sVCAM1), confirming the presence
of an endothelial dysfunction in NAION and a consequent disturbance of the
microcirculation.

Conclusions: LDLA was effective in reducing the values of all evaluated
the endothelial activation markers, and this trend was correlated with an
improvement in the visual field.

Th-P16:319 REDUCTION OF INFLAMMATORY HDL
FOLLOWING LDL-APHERESIS TREATMENT

P.M. Moriarty, J.M. Belmont. University of Kansas Medical Center, Kansas
City, MO, USA

Introduction: LDL-apheresis, a treatment for familial hypercholesterolemia
(FH), significantly lowers LDL-C and inflammatory markers such as C-RP,
CD40 ligand and tissue factor. LDL-apheresis also lowers HDL-C, which
might be considered therapeutically counterproductive because HDL-C is
known to be anti-inflammatory. However, HDL-C has recently been shown
to also have pro-inflammatory properties, as seen in its ability to alter
LDL-induced monocyte chemotactic activity (MCA).

Aim: To observe the potential acute effects of LDL-apheresis on pro-
inflammatory HDL.

Method: We examined 13 patients (6 males) with CVD and FH, mean±SD
age 55.8±10.2 yr. For more than 6 months patients had been receiving bi-
weekly LDL-apheresis (10 HELP, B Braun; 3 Liposorber, Kaneka). Once for
each patient, immediately before and immediately after treatment, plasma was
collected for analysis of inflammatory HDL (migrated monocytes per field -
mmpf) and full lipid panel (Beckman Coulter Inc.).

Results: Following treatment, LDL-C decreased by 52% (208 mg/dL to
99 mg/dL, p<0.001) and HDL-C decreased by 16% (49 mg/dL to 41 mg/dL,
p<0.001). At the same time, inflammatory HDL dropped from 22.5±4.4
mmpf to 14.2±2.3 mmpf, a 37% acute reduction (p<0.001). Moreover, pre-
apheresis inflammatory HDL was highly correlated with its acute reduction
(r=0.89, p<0.001).

Conclusion: We found that LDL-apheresis acutely reduces inflammatory
HDL. The clinical significance of this reduction is unclear. However the results
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are consistent with the anti-inflammatory effects of LDL-apheresis and may
account for the majority of HDL-C reduction.

Th-P16:320 PREGNANCY OF HOMOZYGOUS FAMILIAL
HYPERCHOLESTEROLEMIC PATIENTS WITH
CORONARY ARTERY DISEASE TREATED WITH
LDL-APHERESIS

A. Nagumo1, H. Makino1, Y. Miyamoto1, Y. Yoshimasa1, T. Ikeda1,
Y. Chiba1, S. Yokoyama3, M. Tsushima4, A. Yamamoto5,
M. Harada-Shiba2 . 1National Cardiovascular Center, Osaka, Japan;
2National Cardiovascular Center Research Institute, Osaka, Japan; 3Nagoya
City University, Graduate School of Medical Science, Aichi, Japan;
4International University of Health and Welfare, Shizuoka, Japan; 5Health
Care Facilities for the Aged, Minoh Life Plaza, Osaka, Japan

Background: Familial hypercholesterolemia (FH) is an autosomal dominant
disorder caused by a mutation in the low-density lipoprotein (LDL) receptor
gene. In the homozygous form, FH is characterized by markedly elevated LDL
cholesterol levels, tendocutaneous xanthomas, and severe atherosclerosis from
the childhood. Statins are not effective in these patients and the LDL-apheresis
is the only effective therapy for them. Here, we describe two homozygous
patients with CAD who underwent successful pregnancies under the treatment
with LDL-apheresis.

Case reports: Case 1, 26 year-old female, had already had CABG twice
because of CAD (two vessels disease). LDL-apheresis was performed once a
month during the pregnancy. At 25 weeks of gestational age (Wk GA), she was
admitted to the hospital to control her angina pectoris, and had LDL-apheresis
every other week. At 34 Wk GA, she delivered a normal female infant by
cesarean section. Case 2, 28 year-old female had CAD (one vessel disease) but
did not have myocardial ischemia. LDL-apheresis was performed every other
week before pregnancy. In the first trimester, she discontinued cholesterol
lowering drugs and LDL-apheresis was performed every ten days. From 28
Wk GA, LDL-apheresis was performed once a week. At 38 Wk GA, she
delivered a normal male infant vaginally.

Conclusion: Two patients of homozygous FH with CAD could deliver
under regular LDL-apheresis treatment.

Th-P16:321 LP(A) AND LDL APHERESIS IN FH AFTER
APHERESIS TREATMENT

M. Manca1, E. Pedro2, A.F.G. Cicero1, M. Giovannini1 , S. Linarello1,
M. Migliori3 , A. Gaddi1. 1Center <Gc Descovich>, Bologna, Italy;
2Minister of Defense, Lisbon, Portugal; 3S. Orsola Hospital, Bologna, Italy

Objectives: While LDL-apheresis is a widely known technique, little is
known about human bodies dynamical responses and adaptation to its expo-
sure. Our aim was to evaluate the long-term effects of different apheretical
methodologies on lipids treatment responsiveness

Methods: We recorded LDL-cholesterol and Lp(a) levels before and after
LDL-apheresis, at patients first LDL-apheresis (T0) and one year after (T1),
in 7 etherozygotic FH patients. Three patients were on DALI apheresis, which
is selective for ApoB100+ lipoproteins, and 4 were on Secondary Filtration
(SF) which is based on different lipoproteins dimension and density. Intera-
pheretical intervals ranged from 15 to 20 days according to cholesterol ascent
curves.

Results: In T0 cholesterolemia before apheresis had a mean of 228mg/dl
and Std Dev 52 and Lp(a) mean 42mg/dl and Std Dev 41; cholesterolemia
after apheresis had a mean of 92mg/dl and Std Dev 36, Lp(a) mean 13mg/dl
and Std Dev 11.

In T1 cholesterolemia before apheresis had a mean value of 215mg/dl and
Std Dev 32 and Lp(a) 41mg/dl and Std Dev 37; cholesterolemia after apheresis
had a mean of 72mg/dl and Std Dev 21, Lp(a) mean 15mg/dl and Std Dev 16.

We report an increase of the apheresis efficacy concerning LDL-cholesterol,
more favourable to the SF approach: mean gain +11% against +1% of DALI.

Conclusions: Our data suggest the idea that an interference between
apheretical therapy and human body adaptation may exist and may play a
positive role on goal achievements. Lp(a) interindividual variability impaires
any attempt to study their response to long term LDL-apheresis.
Funding: No funds received.

Th-P16:322 MICROSOMIAL TRANSFER PROTEIN (MTP)
INHIBITION SUBSTANTIALLY REDUCES
CHOLESTEROL IN PATIENTS WITH
HOMOZYGOUS FAMILIAL
HYPERCHOLESTEROLEMIA

M. Cuchel1, L.T. Bloedon1, D.M. Kolansky1, P.O. Szapary1, M.L. Wolfe1,
J.S. Millar1 , K. Ikewaki2 , E.S. Siegelman1 , R.E. Gregg3, D.J. Rader1.
1University of Pennsylvania School of Medicine, Philadelphia, USA; 2Jikei
University School of Medicine, Tokyo, Japan; 3Bristol Myers Squibb,
Lawrenceville, USA

Objectives: Homozygous familial hypercholesterolemia (hoFH) patients are
poorly responsive to drug therapy. Inhibition of microsomal transfer protein
(MTP) may be effective in reducing LDL-C in hoFH.

Methods: We conducted a dose-escalation study to examine the safety,
tolerability and lipid effects of BMS-201038, an inhibitor of MTP, in 6
hoFH patients. Subjects stopped all lipid-lowering therapies 4 weeks before
receiving BMS-201038 at 0.03, 0.1, 0.3, and 1 mg/kg/day, for 4 weeks each,
and returned for a final visit 4 weeks off drug. Lipids, safety labs and liver
magnetic resonance imaging were performed throughout the study.

Results: All 6 subjects were able to titrate up to 1 mg/kg and tolerated
the drug well. Treatment at the 0.3 and 1 mg/kg doses decreased LDL-C (-25
± 5% and -51 ± 9%, both p<0.001), and apo B (-15 ± 16%, p=0.07 and
-56 ± 13%, p<0.001). Kinetic studies in 3 subjects demonstrated a marked
reduction in the production rate of LDL apo B. Even at the highest 1 mg/kg
dose, liver transaminases and liver fat remained normal in two subjects and
were only mildly elevated in two others.

Conclusions: MTP inhibition with BMS-201038 at 0.3 and 1 mg/kg
effectively reduced LDL-C and may be a viable strategy for the treatment
of hoFH and other forms of severe refractory hypercholesterolemia. Hepatic
fat accumulation varied substantially among these subjects. A larger study is
required to determine the safety of long-term administration.
Funding: Doris Duke Charitable Foundation

Th-P16:323 LIPID-LOWERING PROPERTIES OF SQUALENE
SYNTHASE INHIBITOR; EFFECTS ON HDL
CHOLESTEROL FORMATION AND
TRIGLYCERIDE BIOSYNTHESIS

A. Kanda, K. Terayama, Y. Ishigai, M. Hamaguchi, S. Moriyama,
C. Komiyama, K.-I. Nishida. Daiichi Pharmaceutical Co., Ltd., New Product
Research Laboratories II, Tokyo, Japan

Objective: Early studies have indicated that the lowering effects of statins on
plasma triglyceride (TG) level are not sufficient; and statin sometimes inhibits
high-density lipoprotein (HDL) formation. In the present study, we deter-
mined whether squalene synthase inhibitor (SSI) affects the HDL formation,
TG synthesis, and TG secretion rate.

Methods: (1) Rat hepatoma cells, McARH-7777, were treated with se-
lective SSI or atorvastatin (ATO) for 24 hours and with apo AI for further
24 hours, and then the secreted HDL cholesterol level to the media was
determined. (2) Rat primary liver cells were treated with SSI or ATO for 24
hours, and [14C]-acetate was added and the cells were incubated for further 2
hours. The radioactivities in the cholesterol or TG fractions were counted.

Results: In McARH-7777, the secreted HDL cholesterol level to the media
was not changed in the cells treated with SSI. On the contrary, ATO decreased
the HDL cholesterol level dose dependent fashion. In the primary liver cells,
SSI inhibited both of cholesterol and TG synthesis. However, ATO did not
inhibit TG synthesis, and furthermore diminished the SSI-induced reduction of
TG synthesis. Farnesol, a metabolite of farnesyl-pyrophosphate, also inhibited
the TG synthesis and secretion.

Conclusion: The present study demonstrated that SSI has no inhibitory
effect on the HDL cholesterol formation. Furthermore, clinical effects of SSI
on the inhibition of TG synthesis could be more potent than those of statins.
These effects of SSI would provide new insight into the treatment of the
patients with hypercholesterolemia and hypertriglyceridemia.

Th-P16:324 HYPOLIPIDEMIC ACTIVITY OF TANAKAN
(GINKGO BILOBA EXTRACT) IN HUMANS

V. Ivetic 1, M. Popovic2, C. Gavrancic3, M. Drazetin1. 1Medical Faculty,
Novi Sad, Serbia - Montenegro; 2Institute of Chemistry, Novi Sad, Serbia -
Montenegro; 3Institute of Blood Transfusion, Novi Sad, Serbia - Montenegro

Ginkgo biloba is the oldest three on the planet. Its healing characteristics have
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been well-known for more than 3000 years. The objectives of the investigation
were to study the effect of administration of Tanakan (standardized Ginkgo
biloba extract - EgB 761) on some haematological and biochemical values.

30 subjects with hyperlipidemia, aged from 52 to 56 years, were included
in the study.

Serum level of triglycerides, high density lipoproteins (HDL), low density
cholesterol (LDL), non HDL cholesterol, and serum concentration of glucose
were measured before and three month after therapy with EgB 761. Values
of investigated parameters before and after three month were compared using
students paired t-test (p < 0.05).

The results of this study showed significant lowering of serum non HDL
cholesterol, trigliceride and glucose.

EgB 761 did not produce a significant change in serum level of LDL. HDL
cholesterol increased not significantly also.

EgB 761 produced significant reduction of index atherosclerosis.
In the present study results demonstrated that therapy with EgB 761 posses

hypolipidemic effects and reduces the risk for atherosclerosis in humans, but
further studies are required.

Th-P16:325 A COMPARISON OF THE EFFECTS OF D-003 AND
POLICOSANOL (5 AND 10 MG/D) IN PATIENTS
WITH TYPE II HYPERCHOLESTEROLEMIA: A
RANDOMIZED, DOUBLE-BLINDED STUDY

G. Castaño1, R. Mas2, L. Fernandez2, J. Illnait 2, S. Mendoza2 , R. Gamez2,
J. Fernandez2 , M. Mesa1. 1Medical Surgical Research Center, Havana,
Cuba; 2Center of Natural Products, National Center for Scientific Research,
Havana, Cuba

D-003 is a mixture of high molecular weight aliphatic acids purifed from sug-
arcane wax, while policosanol is a cholesterol-lowering drug purifed from the
same source, consisting in a mixture of higher aliphatic alcohols. This is a ran-
domized, double-blind study in patientes with Type II hypercholesterolemia.
After a basaline period, 100 patients were randomized to D-003 or policosanol
both at 5 mg/d and 10 mg/d, for 8 weeks. D-003 and policosanol 5 mg/d
reduced (p<0.0001) LDL-C by 26.9% and 20.9%, respectively, these reduc-
tions increased with 10 mg/d (35.1% for D-003, 25.1% for policosanol). The
reductions of LDL-C achieved with D-003 were greater (p<0.05 and p<0.001)
that with policosanol. The frequency of patients treated with D-003 (5mg/d)
reaching LDL-C reductions >15% (22/25, 88%) was greater (p<0.01) that
policosanol (5mg/d) (19/25, 76%), and the same was true for 10 mg/d, being
25/25 (100%) for D-003 and 22/25 (88%) for policosanol (p<0.01). D-003 and
policosanol (5 mg/d) also lowered (p<0.001) total cholesterol (TC) (16.2%
and 13.5%, respectively), and increased high-density lipoprotein-cholesterol
(HDL-C) by 17.3% and 9.8%, respectively. Treatments unchanged triglyc-
erides. The drugs were well tolerated. Three patients discontinued the study,
none due to adverse events (AE). Seven patients (3 D-003, 4 policosanol)
experineced mild AE. In conclusion, D-003 administered to patients with
Type II hipercholesterolemia was more effective than policosanol for lowering
LDL-C, TC and increasing HDL-C. D-003 could be useful for treating Type
II hypercholesterolemia, but this appreciation deseves futher clinical research.

Th-P16:326 SOY PROTEIN AND SOLUBLE PECTIN
COMPOSITION FOR SERUM CHOLESTEROL
LOWERING

B. Anestiadis1, E. Vataman2, F. Vavil Caragie2 . 1Centre for Pathobiology
and Pathology, Academy of Sciences, Chisinau, Moldova; 2Heart Failure
Department, Institute of Cardiology, Chisinau, Moldova

Objective: Among the most popular widely used natural supplements, dietary
soy protein and soluble edible fibers are significantly related to lowering serum
concentration of total cholesterol and LDL cholesterol in humans and are
associated with a lower risk of coronary heart disease. The present information
relates to an original composition containing soy protein and soluble edible
fibers of apple pectin in the ratio 7:1 (Soypec), which has been daily used by
patients as a dietary supplement.

Methods: The efficacy of treatment of hypercholesterolemia was evaluated
in 75 patients (age 58.0 ± 0.7 years, 90% man) with previous Q wave
myocardial infarction and chronic heart failure (II-IV NYHA class), assigned
to following 6 months protocol: group 1 50 patients - addition of Soypec in
a daily dose 40 g to a standard low-lipid diet and standard medical treatment
(ACE inhibitors, beta blockers or digitalis, diuretics, nitrates and aspirin);
group 2 25 patients - standard low lipid diet and medical treatment during 6
months of evidence.

Results: The main effect of Soypec application consisted in reduction
of LDL-cholesterol concentration by 16.8% (P<0.01), total cholesterol - by
14.9%, triglycerides by 29% and insignificant increase of the level of HDL-
cholesterol. Serum C-protein level decreased by 9% (P<0.05). The glycaemic
profile of the patients with type 2 diabetes mellitus has improved.

Conclusions: The composition containing soy protein and soluble edible
fibers of apple pectin is useful for lowering LDL-cholesterol blood con-
centrations and for preventing or minimizing the risk of development of
atherosclerosis.

Th-P16:327 NO-1886 ALLEVIATES ATHEROSCLEROSIS OF
RENAL ARTERY AND GLOMERULOSCLEROSIS IN
HIGH-FAT/HIGH-SUCROSE/HIGH-CHOLESTEROL
DIET-FED MINIPIGS

Y. Liu1, W.D. Yin1, W.Z. Wang1, Q.K. Li1, M.B. Cai1, K. Tsutsumi2,
C. Zhang1, J.X. Xiao1, H.J. Hou1, H.G. Li1. 1Nanhua University, Hengyang,
China; 2Otsuka Pharmaceutical Factory, Inc., Naruto, Japan

Objective: The synthetic compound No-1886 (ibrolipim) is a lipoprotein
lipase (LPL) activator that has been proven to be highly effective in lowering
plasma triglycerides (TG) and elevating high-density lipoprotein cholesterol
(HDL-c). The present study was undertaken to investigate the effects of
NO-1886 on the morphology of renal vasculature in minipigs fed a high-
fat/high-sucrose/high-cholesterol diet (HFSCD).

Methods: Fifteen male Chinese Bama minipigs were randomly fed by a
control diet or HFSCD with or without 1% NO-1886 for 5 months. Plasma
and urine parameters, TG concentration and LPL activity in kidney tissue
were measured. The structure of renal vasculature and vascular endothelial
growth factor (VEGF) immunostaining were observed.

Results: Feeding HFSCD to minipigs increased the plasma levels of
glucose, insulin, TG, HDL-c and free fatty acids (FFA), the urine levels of
glucose and microalbumin, and TG level and LPL activity in kidney tissue.
Lipid deposition, foam cell accumulation and overexpression of VEGF in the
renal artery, and severe interlobular artery stenosis and moderate glomeru-
losclerosis were observed in HFSCD-fed minipigs. Supplementing NO-1886
into HFSCD decreased plasma glucose, insulin, TG and FFA, suppressed
albuminuria and glucosuria, reduced renal TG level, significantly elevated
plasma HDL-c level and renal LPL activity, alleviated the renovasculature
damage, and downregulated VEGF expression.

Conclusions: HFSCD-induced minipig is a valuable model for investi-
gating nephroangiosclerosis and NO-1886 is potentially beneficial for the
treatment of atherosclerotic renovascular disease.

Th-P16:328 POLICOSANOL DOES NOT LOWER
CHOLESTEROL IN CAUCASIAN PATIENTS WITH
HYPERCHOLESTEROLEMIA OR COMBINED
HYPERLIPIDEMIA - AN RCT WITH USUAL AND
HIGH DOSES

H.K. Berthold1, S. Unverdorben1 , R. Degenhardt1 , I. Gouni-Berthold2 .
1Dept. of Clinical Pharmacology, Heart Center Rotenburg, Rotenburg an der
Fulda, Germany; 2Dept. of Internal Medicine II, University of Cologne,
Cologne, Germany

Objective: To determine the lipid-lowering effects of Cuban sugar cane-
derived policosanol, a substance advertised for its lipid-lowering effects as a
non-prescription drug. To establish, if effective, dose-dependency up to 80 mg
per day in subjects of Caucasian ethnicity.

Methods: Multi center, randomized, double-blind, placebo-controlled,
parallel group trial. Patients with hypercholesterolemia or combined hyper-
lipidemia with baseline LDL-C levels >150 mg/dL and either no or one
cardiovascular risk factor, or LDL-C levels of 150 to 190 mg/dL and two
or more risk factors. Open-label 6 weeks placebo and diet run-in phase
followed by a double-blind 12 weeks treatment phase after randomization to
five groups: 10, 20, 40, or 80 mg per day policosanol, or placebo. Primary
outcome measure was the percent change of LDL-C. Secondary outcome
measures were changes in other lipoprotein fractions.

Results: 143 patients were randomized to the five groups and were ana-
lyzed on an intention-to-treat basis. In none of the five treatment groups did
LDL-C decrease >10% from baseline. There was no statistically significant
difference between any active treatment group and placebo. A non-parametric
test analyzing dose-dependency yielded non significant results. There were
no significant effects of policosanol on total cholesterol, HDL-C, VLDL-C,
triglycerides, ratio of total or LDL-C to HDL-C, and Lp(a) concentrations.
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Conclusions: Sugar cane-derived policosanol (usual and high-dose) has no
lipoprotein-lowering effects in Caucasian patients with hypercholesterolemia
or combined hyperlipidemia.
Funding: Madaus, Cologne, Germany

Th-P16:329 THE EFFECT OF LEPTIN VERSUS FOOD
RESTRICTION ON LIPID METABOLISM AND
ATHEROSCLEROSIS IN APOE–/–APOB100/100OB–/–
AND LDLR–/–APOB100/100 OB–/– MICE

J. McCormick, S. Kaufman, J. Witkosky, S. Stanislaus, J. Lofing,
R. Lindberg, M. Veniant. Amgen Inc., Thousand Oaks, USA

Objective: The effects of leptin replacement at physiological concentra-
tions or food restriction were studied in ApoE-/-Apob100/100ob-/- (APOE)
and Ldlr-/-Apob100/100ob-/- (LDLR) mice. Glucose, lipid metabolism, and
atherosclerosis were evaluated in new triple knock out lines of mice created to
have all the aspects of the Metabolic Syndrome.

Methods: Groups were treated daily with saline alone, saline with food-
restriction, or leptin for 86 days. Leptin doses were adjusted throughout the
experiment in order to maintain a constant body weight. The food-restricted
groups were fed to match the body weights of leptin-treated mice. Plasma
cholesterol, triglycerides, blood glucose and insulin levels were measured at
0, 48 and 75 days into treatment. A glucose tolerance test was also performed
at the end of the treatment period. Atherosclerotic lesions were quantified by
image analysis in pinned-out aorta.

Results: In both lines, insulin levels were decreased in food-restricted
and leptin-treated mice. Glucose levels were significantly decreased only in
APOE food restricted mice. Triglyceride levels decreased only in LDLR,
leptin treated and food restricted mice. Cholesterol levels were decreased in
both lines of leptin-treated or food-restricted mice, with a greater effect in the
leptin-treated mice. Glucose tolerance was improved in LDLR mice treated
with leptin. Mice treated with leptin had significantly less lesion than food
restricted mice.

Conclusion: Leptin replacement has differing effects on glucose and lipid
metabolism in both lines of mice. However, leptin reduced atherosclerotic
lesions in APOE and LDLR mice.

Th-P16:330 AN ORALLY ACTIVE CONSTRUCT BASED ON
SERUM AMYLOID A PROMOTES CHOLESTEROL
EXPORT IN VIVO

R. Kisilevsky1,2,3, R. Tan3, J.B. Ancsin1,2,3 , P.M. Kim1,3, S.P. Tam1,2,3.
1Queen’s University, Kingston, Canada; 2Kingston General Hospital,
Kingston, Canada; 3Atherochem, Ottawa, Canada

Objective: To examine if an agent based on the neutral cholesterol esterase-
enhancing (CEH)domain of serum amyloid A (SAA) promotes macrophage
(Mph) cholesterol export in vivo.

Methods: J774 mouse Mph were cholesterol-loaded with red blood cell
membrane fragments that had been equilibrated with 3H-cholesterol. The Mph
were then injected into normal CD-1 mice via the tail-vein and allowed to
establish themselves in the animal for 24 h. During this period two, 25 uL,
blood samples (6 and 24 h) were taken from the tail tip to establish a baseline,
following which the agent to be tested was either injected IV or given by
gavage. Blood samples, 25 uL, were taken from the tail tip at multiple intervals
thereafter over 24-48 h. The samples were collected in heparinized capillary
tubes, centrifuged to separate cells from plasma and 3H-cholesterol/uL plasma
determined

Results: An agent based on the previously identified structure of the
CEH-enhancing domain of SAA when given IV caused prompt export of Mph
cholesterol in a dose-dependent manner. When given by gavage this agent also
promoted cholesterol export, but with altered kinetics, and fasting the mice
overnoght improved the efficacy of the agent. Similarly, equal quantities of the
agent in concentrated and dilute preparations revealed that the concentrated
samples were more effective in promoting cholesterol export.

Conclusions: An agent based on the structure of the CEH-enhancing
domain pf SAA promotes Mph cholesterol in vivo when given IV or orally.
Funding: Grants MOP-3153, PPP-62602, PP2-67645 from CIHR and Athe-
roChem Inc

Th-P16:331 ASSESSMENT OF LIPOPROTEIN PROFILES (ALPS
STUDY) AND ANTIOXIDANT ACTIVITY IN
HEALTHY SUBJECTS TREATED WITH AGI-1067

M.H. Davidson1,2, J. Smith3, R. Scott3 , R. Small3, J. Choi3, J.P. Kane4.
1Section of Preventive Medicine, Department of Cardiology, Rush University
College of Medicine, Chicago, IL, USA; 2Radiant Research, Inc., Chicago,
IL, USA; 3Atherogenics, Inc., Alpharetta, GA, USA; 4Cardiovascular
Research Institute, University of California, San Francisco, CA, USA

Background: AGI-1067 is a phenolic antioxidant with potent anti-
atherosclerotic and anti-inflammatory effects.

Objective: To assess the effects of AGI-1067 on LDL-C and HDL-C,
CETP, paraoxonase and other parameters.

Methods: Healthy subjects (18-65 yr) were randomized 1:1 to receive
300 mg AGI-1067 (n=127) or matching placebo (n=127) daily for 12 weeks.
Eligibility included LDL-C ≤190 mg/dl; the analyses included a stratification
of baseline LDL-C at ≤ and >130 mg/dL.

Results: Small changes in LDL-C occurred in the AGI-1067 and placebo
groups (3.0±1.6 vs. -1.3±1.6 mg/dL, respectively; p=0.057). The LDL-
C changes correlated (p<0.0001) with CETP mass. CETP increased with
AGI-1067 and decreased with placebo (0.26±0.03 vs. -0.04±0.03 mg/dL;
p<0.001). There were small but significantly greater decreases in HDL-C with
AGI-1067 (-4.0±0.6 mg/dL) than with placebo (-0.5±0.6 mg/dL; p<0.001).
Paraoxonase activity increased with AGI-1067 compared to little change with
placebo (1.8±0.7 vs. 0.2±0.6 U/L; p=0.077); the increase was greatest for
baseline LDL-C ≤130 mg/dL (p=0.003). Apo B did not change in either
LDL-C strata with AGI-1067, and apoA1 decreased only for LDL-C >130
mg/dL. AGI-1067 was well tolerated with no clinically significant changes in
laboratory or ECG parameters.

Conclusions: Overall, the changes in LDL-C and HDL-C with AGI-1067
treatment were modest and unlikely to be clinically significant. These changes
may have involved modifications of CETP and scavenger receptor B type I.
AGI-1067 had favorable increases on the potentially CHD-protective effects
of paraoxonase activity. AGI-1067 was well tolerated.

Th-P16:332 EVEROLIMUS AFFECTS CHOLESTEROL
HOMEOSTASIS IN MACROPHAGES

S. Bellosta 1, L. Arnaboldi1, M. Canavesi1, P. Pfister2, A. Granata1,
R. Dorent2, A. Corsini1. 1Department of Pharmacological Sciences,
University of Milan, Milan, Italy; 2Novartis Pharma AG, Basel,
Switzerland

Several studies have documented a dose-related elevation of serum lipid
levels in transplanted patients treated with everolimus. Generally, increases
in both total cholesterol or triglycerides are apparent after 2-3 months of
therapy with this drug. The present study addresses the potential mechanism
of everolimus-induced hyperlipidemia by measuring its effect on cellular lipid
homeostasis in macrophages. Mouse peritoneal macrophages (MPM) were
incubated with increasing concentrations of everolimus (from 0.0001 to 1
uM) for 24 hours, then cholesterol accumulation, esterification or efflux, and
triglyceride synthesis were evaluated using standard techniques. Everolimus
caused a concentration-dependent increase (up to 50%, p<0.01) of esterified
cholesterol biosynthesis induced by acetylated LDL, and this effect was con-
sequent to a stimulation of the esterifying enzyme ACAT activity (up to 40%,
p<0.05). Cholesterol efflux induced by HDL was increased up to 50% leading
to a 18% reduction of total cellular cholesterol content. Moreover, everolimus
reduced up to 50% triglycerides biosynthesis. The present findings show that
everolimus, at concentrations similar to its therapeutic range (0.01 uM), affects
cellular lipid homeostasis increasing cholesterol esterification and efflux, and
reducing triglyceride synthesis. Altogether the present findings highlight the
ability of everolimus to interfere with cellular cholesterol homeostasis and
provide evidence for combining everolimus with hypolipidemic drugs, such
as fluvastatin.
Funding: The study was supported by Novartis AG.

Th-P16:333 LIPID-LOWERING EFFECT OF SYNTHETIC BILE
SALT IN DIABETIC DISLIPIDEMIA

S. Kojic-Damjanov1 , M. Djeric1, M. Mikov2. 1Clinical Center-Novi Sad,
Novi Sad, Serbia - Montenegro; 2Medical Faculty Novi Sad, University of
Novi Sad, Novi Sad, Serbia - Montenegro

Objective: Synthetic bile acids are, nowadays, very interesting as potentially
new hypolipidemic drug, due to their significant role in cholesterol catabolism.
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Methods: We investigated influence of one-dose and seven-day peroral
(p.o.), subcutaneous (s.c.) and intravenous (i.v.) application of sodiummonoke-
tocholate (MKH) (2mg/kg body mass (bm)) on lipid parameters of diabetic
male Wistar rats (n=30), which were compared to corresponding control
groups of healthy animals (n=30). Diabetes was induced by intraperitoneal
application of Aloxane 100mg/kg bm. Lipid parameters were determined
using standard biochemical methods.

Results: One-dose treatment with MKH significantly decreased LDL
cholesterol (LDL C) and LDL/HDL ratio (p<0.02;-54.76% and -58.54%)
after p.o. application only. Chronic treatment decreased total cholesterol
(TC) and LDL C after all three types of application, significantly in TC
after s.c. (p<0.05;-10.97%), and LDL-C after p.o. (p<0.05;-93.88%) and
i.v. (p<0.01;-88.00%). Triglycerides were significantly decreased after s.c.
application (p<0.02;-34.97%) only. Increase of HDL-cholesterol, achieved
after all tree types of application, was not significant.

Conclusions: Hypolipidemic effect, especially after chronic treatment,
points to the possible direct effects of MKH, which were expressed due to
inhibition of bile acids stimulating effect on gut lipid resorption, achieved by
local effect of hyperglycemia.
Funding: Clinical Center-Novi Sad, Novi Sad, Serbia&Montenegro

Th-P16:334 EARLY POSTPRANDIAL EFFECT OF ORLISTAT ON
LIPEMIA AND LEPTIN

A. Sanz-Paris1, A. Rodriguez2 , M.A. Navarro3, A. Caverni1, J. Osada3,
A. Barragan1, D. Alvarez1, R. Albero1, A. Garcia De Jalon2. 1Endocrilogy
and Nutrition Unit, Miguel Servet Hospital, Zaragoza, Spain; 2Cinical
Biochemistry, Miguel Servet Hospital, Zaragoza, Spain; 3Molecular
Biochemistry, Zaragoza University, Zaragoza, Spain

Objective: Orlistat is a gastrointestinal lipase inhibitor drug used effectively
and safely in the treatment of obesity. The objetive of this study was to evaluate
its effect on postprandial triglycerides response to two different breakfast with
different fat content.

Methods: We studied 16 normolipemic obese menopausal women. Written
informed consent was obtained. Eight patients consumed a breakfast with 11g
of fat and other eight consumed breakfast with 50g of fat. After an overnight
fast a baseline blood sample was taken prior to the patients consumed break-
fast. Blood samples were obtained every hour for 5h. Levels of glucose,
triglycerides, cholesterol, free fatty acids, insulin, C reactive protein and leptin
were assessed. After a week we repeated the test but a single dose of 120 mg
orlistat was given before breakfast test. Statistics for repeated measures was
carried out by analysis of variance with Wilcoxon test.

Results: After breakfast with 11g of fat ingestion, the concentration of
plasma triglyceride (p: 0.03), free fatty acids (p:0.01) and leptin (p:0.02)
were significantly lower at 1h after orlistat and maintained for 5h but not
significantly. The incremental area under the curve above baseline fasting
level showed the same results. But after breakfast with 50g of fat there
were no significant differences and escape at 5h. The response’s variation
between individuals was high. None subject reported faecal urgency after
orlistat.

Conclusions: Orlistat has a beneficial effect on postprandial lipaemia that
may depend on amounts of dietary fat. The effect on leptin plasmatic levels
appear in the first hour.

Th-P16:335 NIACIN INHIBITS OXIDATIVE STRESS & VCAM-1
TRANSCRIPTION IN HUMAN AORTIC
ENDOTHELIAL CELLS: ANTIATHEROGENIC
PROPERTY OF NIACIN BEYOND LIPID
REGULATION

S. Ganji, S. Qin, L. Zhang, V. Kamanna, M. Kashyap. Atherosclerosis
Research Center, VA Healthcare System & the University of California,
Irvine, Long Beach, CA, USA

Objective: Niacin is widely used to treat dyslipidemia. Clinical studies have
demonstrated that niacin, alone or, especially in combination with statins
reverses atherosclerosis and dramatically reduces cardiovascular events. The
beneficial effects of niacin on lipoprotein metabolism are thought to contribute
in its action to reduce atherosclerosis. In this study we hypothesized that
niacin inhibits oxidative stress and redox-sensitive inflammatory genes that
play a critical role in early atherogenesis.

Methods: The efficacy of niacin (at approximate concentrations achieved in
human plasma after clinically used doses) to inhibit oxidative stress in human
aortic endothelial cells (HAEC) was assessed by measuring reactive oxygen

species (ROS), NAD(P)H levels, and LDL oxidation. VCAM-1 mRNA levels
and transcription were measured by Real Time PCR and VCAM-1-Luciferase
reporter assays respectively.

Results: In cultured HAEC, compared to controls, niacin significantly
increased NAD(P)H levels (+45%), and inhibited: a) angiotensin II (ANG
II)-induced ROS production, b) LDL oxidation (-35%), c) TNF-a-induced
redox-sensitive VCAM-1 mRNA expression (-71%) and VCAM-1 promoter
activity, and d) TNF-a- and oxidized LDL-induced monocyte adhesion to
HAEC (-39 to51% and -43% respectively).

Conclusions: These findings indicate for the first time that niacin in-
hibits vascular inflammation by decreasing endothelial ROS production,
LDL oxidation and subsequent VCAM-1 expression resulting in decreased
monocyte/macrophage adhesion and accumulation, key events in early athero-
genesis. These studies describe a novel mechanistic role for niacin in
decreasing atherosclerosis beyond its conventional role as a lipid-regulating
agent.
Funding: This study was supported, in part, by grants from VA Merit Review
and Southern California Institute for Research and Education.

Th-P16:336 SAFETY AND TOLERABILITY OF NIASPAN
(PROLONGED-RELEASE NICOTINIC ACID) IN A
USUAL CARE SETTING (RESULTS OF THE
GERMAN NAUTILUS STUDY)

A. Vogt1, U. Kassner1, U. Hostalek2, E. Steinhagen-Thiessen1 . 1Charité,
Berlin, Germany; 2Merck KGaA, Darmstadt, Germany

Objective: The main objective was to evaluate the safety and tolerability of
prolonged-release nicotinic acid (Niaspan) up to 2000 mg daily for 15 weeks
in a usual care setting in dyslipidemic patients in Germany.

Methods: This was a multicentre, open-label study. Eligible patients had
a diagnosis of dyslipidemia with low HDL-cholesterol (<1.0 mmol/L (<40
mg/dL) in men and <1.2 mmol/L (<46 mg/dL) in women), and triglycerides
<9.0 mmol/L (<800 mg/dL). Exclusion criteria included uncontrolled dia-
betes, significant hepatic, and renal disease. At each visit, the incidence of
adverse events (AE) and of serious AE was evaluated. Lipid parameters were
measured at baseline and after 7 and 15 weeks of treatment.

Results: A total of 566 patients were recruited, thereof 39.4% with
metabolic syndrome, and 58.1% with diabetes. Almost half of the patients
(47%) received prior lipid-modifying therapy, mainly statins (40%). Flushing
was the most common side effect (42%), but led only in 9.7% to withdrawal.
Other drug-related AE occurred at lower frequency (18.6%), and were cause
of withdrawal in 8.7%. Serious drug-related AE were reported in 3 patients
(0.5%); all resolved following stop of treatment. There was no hepatotox-
icity (AST (GOT) >2x upper limit of normal (ULN) or ALT (GPT) >3x
ULN) or serious muscle AE (CPK >5x ULN). HDL-C, triglycerides and
ratios of lipoprotein parameters improved markedly after 7 and 15 weeks of
therapy.

Conclusions: Niaspan is well tolerated and these results support its use in
the management of dyslipidemia.
Funding: This study was supported by an unrestricted grant from Merck
KGaA, Darmstadt, Germany.

Th-P16:337 NICOTINIC ACID: A WOMAN’S DRUG

B. Garrett1, A. Superko2, M. McGovern3, R. Superko1. 1Fuqua Heart
Center/Piedmont Medical Center, Atlanta, GA, USA; 2Cholesterol, Genetics,
and Heart Disease Institute, Portola Valley, CA, USA; 3Kos Pharmaceuticals,
Miami, FL, USA

Objective: While the incidence of coronary events is falling in men, it is
increasing in women. Nicotinic Acid (NA)has been used in heart disease
treatment studies, but primarily in men. Our objective was to investigate
gender differences in response to NA.

Methods: Subjects were enrolled in a 12 week double blind, placebo
controlled trial. Results below are for the 119 subjects randomized to NA.
Total cholesterol and triglycerides were determined by standard enzymatic
methods, HDL-C by dextran precipitation of apo B containing particles and
LDL-C by calculation. LDL subclass distribution and particle diameter was
determined by polyacrylamide GGE. Lp(a) and apo B by immunoassay.

Results: At baseline women had higher HDL-C (p<0.0001), Apo A
(p<0.0005), Apo B (p<0.01), and less distribution in small LDL regions
IIIa+IIIb (p<0.03), but no difference in BMI or Lp(a). Mean change (±SD)
values are shown in the table.

There was no gender response difference in Apo B, Lp(a), or LDL diameter.
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Male (n = 86) Female (n = 33) p

HDL-C (mmol/L) 0.21±0.22 0.41±0.43 0.002
TG (mmol/L) -0.25±0.69 -0.60±0.87 0.02
LDL-C (mmol/L) -0.75±0.70 -1.19±1.03 0.01
Apo A (mg/dl) 10.7±14.0 17.7±23.1 0.09

Conclusions: Women had a greater increase in HDL-C (31%) compared
to men (20%) (p<0.002) and a greater reduction in triglycerides (p<0.02)
and LDL-C (p<0.01). NA treatment may provide more CV benefit in women
versus men.
Funding: CGHDI, Kos Pharma

Th-P16:338 NICOTINAMIDE AND ALPHA-LIPOIC ACID IN THE
TREATMENT OF CARDIOVASCULAR AUTONOMIC
NEUROPATHY IN TYPE 2 DIABETIC PATIENTS

V. Serhiyenko, A. Serhiyenko, L. Serhiyenko. Medical University of Lviv,
Lviv, Ukraine

Objective: The present study has examined the effect of α-lipoic acid
(ALA) and nicotinamide (NA) on the heart rate variability (HRV),QTc
interval,total plasma antioxidative capacity (TRAC),superoxide dismutase
(SOD),gluthation peroxidase (GPO),catalase activities and reduced glutha-
tione (GSH),malondialdegide (MDA) contents in the RBCs’ in Type 2 diabetic
patients with cardiac autonomic neuropathy (CAN).

Methods: 59 patients with T2DM and CAN (59,3±7,9 years, 38m/21f)
were allocated to three treatment group:(1) daily per os dose of ALA 600
mg (n=29);(2) daily per os dose of ALA 600 mg and NA 700 mg (n=18);(3)
placebo (n=12) during 2 months. Statistics:one way analysis of variance
(ANOVA).

Results: The progress of CAN is accompanied by decrease of the
TRAC,activities of SOD (7,38±0,29, p<0, 001),GPO and catalase (p<0,
001),the content of GSH (1,66±0,03, p<0,001) and increase of the MDA
(p<0, 001) in RBC’s.After 2 months of a treatment course with ALA,it
positively influenced HRV parameters:the increasing of root mean square suc-
cessive difference (RMSSD) parameters (9,45±0,42 ìs, p<0,01),spectral
power in the low-frequency (LF, 1056,1±16,21 ms2, p<0,01),spectral
power in the high- (HF, 934,6±17,42 ms2, p<0,01),coefficient of vari-
ation (CV, p<0,05).Simultaneously,activity of SOD,GPO (p<0,001) and
GSH concentration were authentically augmented,and the contents of
MDA,QTc interval parameters (0,52±0,057, p<0,05) was considerably re-
duced (p<0,01).Simultaneous introduction of NA and ALA is conducted with
more significant increasing of antioxidand defense enzymes activity (SOD -
9,14±1,25 IU/ml Rbc’s, p<0, 001; GPO - 298,14±19,45 mcmol GSH/min Hb,
p<0,001) and GSH concentration (1,97±0,04 mcM/g Hb, p<0,001),TRAC
(p<0,001), decreasing of MDA concentration (p<0,001),HRV and QTc
interval parameters.

Conclusions: Usage of ALA and NA is accompanied by decrease of clin-
ical developments CAN, improvement of QTc interval, antioxidant defence
parameters and may be used for the treatment of cardiovascular autonomic
neuropathy.

Th-P16:339 A COMPARISON OF EXTEND-RELEASE NIACIN
COMPOUNDS AND COMMONLY USED
LIPID-ALTERING MEDICATIONS ON HIGH
DENSITY/LOW DENSITY CHOLESTEROL IN MEN
AND WOMEN

S.L. Charland1, R. Quimbo2, M.J. Cziraky2 , E.J. Stanek1. 1Kos
Pharmaceuticals, Inc., Cranbury, NJ, USA; 2Healthcore, Inc., Wilmington,
NC, USA

Objective: Limited data exists evaluating the effect of lipid lowering therapy
on LDL-C/HDL-C ratio; thus, we modeled the effect of extended-release
niacin (ERN) containing products and commonly used lipid altering thera-
pies on LDL-C/HDL-C ratio across sexes within a managed care (MCO)
database.

Methods: Patients were selected from a 2.1M record MCO database if they
had a lipid panel between 1/1/00-12/31/01, no concomitant lipid therapy, and
continuous plan eligibility for 24 months. Initial HDL-C, LDL-C and sex for
each patient were identified. LDL-C/HDL-C treatment effects were modeled
for atorvastatin (A), simvastatin (S), simvastatin/ezetimibe (S/E), fenofibrate
(F), ERN, and ERN/Lovastatin (ERN/L) using available product labeling for
maximum doses.

Results: We analyzed 44,351 patients (22,345 males; 22,006 females),
mean age of 64±13 years. Baseline lipids (mg/dL): total cholesterol 210±40;
LDL-C 131±35; HDL-C 48±15; and, LDL-C/HDL-C 3.0±1.1 (3.2±1.1
males, 2.7±1.0 females). In the overall population, the modeled lowest
LDL-C/HDL-C in MCO patients in rank-order was: ERN/L (0.9±0.4) <S/E
(1.0±0.7) <A (1.0±0.7) <S (1.3±0.7) <ERN (1.4±0.5) <F (1.8±0.7)
(p<0.05 for all comparisons). The rank order for both males and females
are the same as the overall population; however, in males the modeled
LDL-C/HDL-C was slightly higher than females.

Conclusions: Modeled treatment effects indicate that ERN/L would result
in the greatest reduction in LDL-C/HDL-C ratio in both males and females.
Additionally, the modeled LDL-C/HDL-C ratio with ERN/L <1.0 in both
males and females in a MCO.
Funding: Kos Pharmaceuticals, Inc.

Th-P16:340 UROKINASE RECEPTOR AND RHOA MEDIATE
NON-LIPID LOWERING EFFECTS OF
ROSUVASTATIN ON VASCULAR REMODELING

J. Kiyan1, A. Kusch2, S. Tkachuk1, R. Dietz2, G. Smith3, I. Dumler1,2.
1Hanover Medical School, Hanover, Germany; 2Medical Faculty of The
Charité, Berlin, Germany; 3Astrazeneca, Cheshire, United Kingdom

Objective: The urokinase (uPA)/urokinase receptor (uPAR) multifunctional
system is an important mediator of migration and proliferation of vascular
smooth muscle cells (VSMC). However, whether uPA/uPAR-directed mech-
anisms are involved in the beneficial effects of 3-hydroxy-3-methylglutaryl-
coenzyme A (HMG-CoA) reductase inhibitors on vascular remodeling remains
unexplored. In this study, we have investigated the effect of the hydrophilic
statin rosuvastatin on neointimal remodeling, and the role of uPAR.

Methods and Results: Using ex vivo and in vitro studies we demonstrate
that rosuvastatin decreases injury-induced neointima formation and prolifer-
ation of medial VSMC in porcine coronary arteries, as well as migration
and proliferation of human coronary VSMC. These effects are mediated via
uPAR, as confirmed in both models by means of uPAR silencing and lentiviral
gene transfer or cell nucleofection. Investigation of underlying molecular
mechanisms revealed uPAR-directed upregulation of the expression in VSMC
of RhoA, but not Rac1 or Cdc42, and increased GTP-RhoA in response to
rosuvastatin, as shown by immunoblotting and pull-down assay. Immuno-
cytochemical studies confirmed the rosuvastatin-initiated changes in uPAR
expression and revealed corresponding cytoskeleton rearrangement in VSMC.

Conclusions: Our data indicate a novel aspect of the pleiotropic effects of
rosuvastatin mediated via the modulation of the multifunctional fibrinolytic
system. We suggest that uPAR downregulation by rosuvastatin may explain,
at least in part, its beneficial effect on intima formation after vascular injury.
Funding: AstraZeneca

Th-P16:341 SIMVASTATIN REDUCES THE PROGRESSION OF
THE EARLY STAGES (DRUSEN) OF AGE-RELATED
MACULAR DEGENERATION:A PILOT STUDY

T. Tzotzas, D. Apostolopoulou, E. Memi, H. Efthymiou, G.E. Krassas.
Department of Endocrinology, Diabetes and Metabolism, Panagia General
Hospital, Thessaloniki, Greece

Age-related macular degenaration(ARMD)is the commonest cause of loss of
vision in elderly and is related to dyslipidemia. The early stages of ARMD
include the formation of drusen.

Objective: To evaluate the efficacy of a 12-month administration of
simvastatin (SMV) on drusen progression in dyslipidemic patients.

Methods: Seven dyslipidemic, nondiabetic women aged 67.8±16.8y re-
ceived SMV 20-40 mg/d for 12 months. Serum lipids (TC, TG, HDL,
APOB, APOA1) and ophthalmologic examination (fundus photography and
fluorescein angiography) were evaluated in 12 out of 14 eyes at 0.6 and 12
months. Drusen were graded according to the number (0-5), size (0-5) and
area covered (0-5) based on an international classification (Surv Ophthalmol
1995, 39, 67-74). The results were compared with those of 4 control healthy
individuals matched for age.

Results: The following lipid parameters decreased significantly after 6
months of SMV: TC (259±23 mg/d vs 186±40, p<0.001), TG (144±64mg/dl
vs 107±59, p<0.05), LDL (181±28mg/dl vs 115±42, p<0.001), APOB
(136±25mg/dl vs 106±20, p<0.001) and APOA1 (158±40mg/dl vs 143±27,
p<0.05). No further changes were noticed at 12 months. Lipid levels in
controls remained stable. Drusen score in patients decreased from 8.8±4.1
at baseline, to 7.3±3.6 and to 7.2±3.4 after 6 and 12m (p<0.001 and
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p<0.001 respectively), while in controls a non-significant increase was ob-
served throughout the study. No signficant associations were found between
changes of drusen score and changes in different lipid parameters.

Conclusions: Simvastatin may reduce the early stages of ARMD (drusen)
after 6 months, independently of lipid changes.

Th-P16:342 ENDOTHELIAL PROGENITOR CELLS ARE
REDUCED IN THE METABOLIC SYNDROME AND
NORMALIZE AFTER LIPID-LOWERING THERAPY

P.E. Westerweel1, J.K. Olijhoek1 , I.E. Hoefer2, G.R. Hajer1, O. Van
Oostrom1, F.L. Visseren1, M.C. Verhaar1. 1Dep. of Vascular Medicine,
University Medical Center Utrecht, Utrecht, The Netherlands; 2Dep. of
Experimental Cardiology, University Medical Center Utrecht, Utrecht, The
Netherlands

Objectives: Endothelial Progenitor Cells (EPC) repair damaged endothe-
lium and are reduced in diabetic patients. The metabolic syndrome (MS)
is associated with high cardiovascular risk and an increased risk to develop
type 2 diabetes. We investigated EPC numbers in the MS and the effect of
lipid-lowering therapy.

Methods: EPC were quantified as CD34+KDR+ cells per ml blood on
flow cytometry in 20 male subjects with the MS according to the ATP III
criteria, and 13 healthy controls. Subjects with the MS were subsequently
enrolled in a randomized double-blind cross-over study comparing high-dose
(80mg) simvastatin with low dose (10mg) simvastatin combined with 10mg
cholesterol-uptake inhibitor ezetimibe.

Results: The MS was associated with lower levels of circulating EPC
(331±44 vs 594±46 in controls, p<0.01). High-dose simvastatin increased
EPC numbers to 524±85 (p<0.05 vs baseline), low-dose simvastatin with
ezetimibe to 626±98 (p<0.01 vs baseline). EPC levels after the two treatments
were not statistically different and reached control values. LDL-reduction was
equal after both treatments. HDL levels remained unchanged.

Conclusion: EPC numbers are reduced in the MS, which may contribute
to the increased risk of cardiovascular disease. Lipid-lowering therapy nor-
malizes EPC levels, irrespective of the use of either high-dose statin treatment
or combination treatment of low-dose statin with ezetimibe. This suggests
that this is related to LDL-reduction rather than lipid-lowering-independent
pleiotropic statin effects.
Funding: Dutch Heart Foundation (2004T022), NWO (016.036.041) and
MSD (unrestricted grant).

Th-P16:343 INFLUENCE OF ATORVASTATIN ON
HAEMOSTATIC PARAMETERS IN PATIENTS WITH
ACUTE CORONARY SYNDROME

J. Zielonka1, M. Jastrzebska2, M. Lewandowski1, Z. Kornacewicz-Jach1 ,
M. Naruszewicz2 , J. Goracy1. 1Department of Cardiology, Pomeranian
Medical University, Szczecin, Poland; 2Department of Clinical Biochemistry,
Pomeranian Medical University, Szczecin, Poland

Objective: Fact that statins should be given in early phase of acute coronary
syndrome (ACS) is now well established, but exact mechanisms of reducing
complications and mortality still are not clear. The pleiotropic effects of these
drugs, for example modification of clotting cascade, are considered as partly
responsible for their benefits. The purpose of this study was to exam the
influence of moderate doses of atorvastatin on chosen haemostatic parameters
in patients with ACS.

Methods: We enrolled 78 patients admitted to our department because of
ACS. Patients were randomised to two groups. First one (n=39) received 20
mg of atorvastatin during first 24 hours of hospitalization, the second did not.
We measured level of fibrinogen and von Willebrand factor (vWF) just after
admission, in fifth day of hospitalisation and after six weeks of follow-up.

Results: The mean time of follow up was 10 months. The two groups did
not differ in basic demographic features, the presence of classic risk factors
of cardiovascular diseases and initial level of cholesterol. The mean values of
fibrinogen and vWF in the atorvastatin group achieved respectively 3,6 g/l and
127,3% in the day of admission; 5,1 g/l and 125,1% in fifth day of ACS and
3,3 g/l and 98,1% after six weeks of follow-up. We did not observe evident
differences between this group and the group without atorvastatin treatment in
median concentration of measured haemostatic parameters during the whole
study (p > 0,5).

Conclusions: Atorvastatin does not influence significantly on haemostatic
parameters such as fibrinogen and vWF.
Funding: Pomeranian Medical Academy

Th-P16:344 PITAVASTATIN PREVENTS ANGIOTENSIN
II-INDUCED CARDIOVASCULAR REMODELING
THROUGH REGULATION OF OXIDATIVE STRESS
AND NITRIC OXIDE BIOAVAILABILITY

S. Yagi, K. Aihara, M. Akaike, Y. Ikeda, T. Iwase, S. Hashizume,
M. Fujimura, H. Azuma, T. Matsumoto. The University of Tokushima
Graduate School, Tokushima, Japan

Background: Statins have been reported to exhibit pleiotropic effects on the
cardiovascular system. However, it is not clear whether they are capable of
preventing cardiovascular remodeling caused by angiotensin II (Ang II).

Methods and Results: We employed pitavastatin because this statin is not
metabolized by hepatic cytochrome P450 after absorption from the small intes-
tine, implying that pitavastatin has direct action on the cardiovascular system.
C57BL6/J mice at 10 weeks of age were infused with Ang II (2.0 mg/kg/day)
by an osmotic mini-pump for 2 weeks and were simultaneously administered
pitavastatin (0.2 mg/kg/day) or vehicle. Echocardiography showed that both
relative wall thickness and left ventricular mass index were significantly lower
in pitavastatin-treated mice, and E/A in transmitral doppler flow, a parameter
of left ventricular diastolic function, was significantly higher in pitavastatin-
treated mice than in vehicle-treated mice. Enhancement of perivascular fibrosis
in the coronary artery, medial thickness of the aorta, cardiac fibrosis, and
cardiomyocyte hypertrophy by induced Ang II treatment were all significantly
attenuated in pitvastatin-treated mice compared to those in vehicle-treated
mice. Pitavastatin treatment reduced urinary excretion of 8-OHdG and cardiac
mRNA expression of p67phox and also increased urinary excretion of nitrite
and nitrate, NO metabolites, and eNOS expression in the aorta.

Conclusion: Pitavastatin may have a novel protective effect against Ang
II-induced cardiovascular remodeling and dysfunction through decreasing
oxidative stress and increasing NO bioavailability.

Th-P16:345 EFFECTS OF CHRONICALLY LOW-DOSE
FLUVASTATIN TREATMENT IN STZ-INDUCED
DIABETIC RATS ON VASCULAR REACTIVITY OF
AORTA

S. Ulusoylar1, A. Ceylan-Isik2 , N. Ari2, G. Ozansoy2. 1Department of
Pharmacology, Faculty of Pharmacy, Gazi University, Ankara, Turkey;
2Department of Pharmacology, Faculty of Pharmacy, Ankara University,
Ankara, Turkey

Objective: The beneficial direct effects of statins that are not related to their
lipid-lowering properties on vascular reactivity in diabetes are not fully eluci-
dated. Therefore, we examined the effect of chronically low-dose fluvastatin
treatment on diabetes-induced vascular dysfunctions in rats with mechanisms
involved calcium regulation.

Methods: Adult Wistar male rats were used as control (C), con-
trol+fluvastatin (C+F), diabetic (D), and diabetic+fluvastatin (D+F),(n:6).
Diabetes was induced by streptozotocin (45 mg/kg, i.p.). After 1-week of
diabetes induction, the rats were treated with fluvastatin (2 mg/kg/day, by
oral gavage) for 6 months. Concentration-response curves for KCl or phenyle-
phrine (PE) were evaluated in aortic rings. PE-induced contractions were also
tested in the presence of L-NAME or indomethacin. Separately, contractions
induced by PE- and CaCl2 were obtained in calcium-free medium.

Results: D group displayed high blood glucose, total cholesterol or triglyc-
eride levels (p<.05) and they were not affected by fluvastatin treatment.
Contractions induced by PE both in calcium-free and normal medium, by
CaCl2 in calcium-free medium, and by KCl in normal medium were found
significantly increased in aortae from D rats, and they were normalized after
fluvastatin treatment. Enhancement of PE-induced contractions in the presence
of L-NAME was greater in aortae from D+F group (p<.05).

Conclusions: Our findings suggest that fluvastatin is able to improve
diabetic vascular dysfunction, independent of its lipid lowering property, by
positively affecting calcium mobilisation/NO dependent mechanisms.

Th-P16:346 EFFECT OF ROSUVASTATIN THERAPY ON LIPID
PROFILE, ENDOTHELIAL FUNCTION AND
INFLAMMATION FACTORS IN PATIENTS WITH
CORONARY HEART DISEASE(CHD)

I. Sergienko, M. Ezhov, E. Samoilenko, V. Masenko, T. Balahonova,
V. Naumov. Russian Cardiology Research Center, Moscow, Russia

Objective: The purpose of this study was to estimate the effect of rosuvastatin
therapy on lipid profile and inflammation factors in patients with CHD.
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Methods: The study included 30 men aged 57±9. All patients had serum
total cholesterol level > 5,2 mmol/l. Before and three months after administra-
tion of rosuvastatin 10 mg we evaluated clinical status, physical examination, a
12-lead ECG, laboratory tests: total cholesterol level (TC), triglycerides (TG),
high-density lipoprotein cholesterol (HDL-C), low-density lipoprotein choles-
terol level (LDL-C). Serum concentrations of high-sensitive C-reactive protein
(CRP) and interleukin-6 (IL-6) also were measured. Endothelium-dependent
brachial arterial dilation was determined(examined) before and after 3 months
of treatment.

Results: Positive effect of three-months rosuvastatin therapy on lipid
profile was observed: reduction of total cholesterol by 31% (from 6,52±0,92
to 4,47±0,96) (p<0,0001), triglycerides - by 39% ( from 2,73±1,56 to
1,67±0,71) (p<0,001)), low-density lipoprotein cholesterol - by 44% (from
4,11±0,85 to 2,40±0,90 (p<0,0001), and increase of high-density lipoprotein
cholesterol level by 6% (p=0,08). 23 patients achieved LDL-C goals (77%).
Also significant reduction of C-reactive protein (by 56%) and interleukin-6
(by 25%) was noted.

Originally endothelial function of 7 patients (23%) was normal (flow-
mediated dilation - 8-12%). 23 patients (77%) had an endothelial dysfunction.
On average before the therapy flow-mediated dilation was 8,8±4,5%. After the
therapy significant increase of this value was observed - 10,4±5.0% (p<0,05).

Conclusion: The treatment with rosuvastastin 10 mg in patients with coro-
nary heart disease resulted in achievement of LDL-C goals in 77%, significant
reduction of C-reactive protein concentration, interleukin-6 and improvement
of endothelial function.
Funding: there is not

Th-P16:347 ROSUVASTATIN LACKS TRANSCRIPTIONAL
EFFECTS ON APOA-I IN A TRANSGENIC MOUSE
MODEL

S. Caligari, D. Gilio, M. Marchesi, C. Parolini, C.R. Sirtori, G. Chiesa.
Department of Pharmacological Sciences, University of Milan, Milan, Italy

Objective: Besides a significant reduction in LDL cholesterol, statin treat-
ment increases plasma concentrations of antiatherogenic HDL cholesterol and
apolipoprotein (apo)A-I. In vitro studies attributed this effect to the activation
of PPAR[alpha] with subsequent induced transcription of the apoA-I gene.
The aim of the present study was to investigate the effect of rosuvastatin
on apoA-I expression and secretion in a mouse model transgenic for human
apoA-I.

Methods: Forty male human apoA-I expressing mice were randomly
divided into four groups and treated with placebo, or 5, 10 or 20 mg/kg/day
of rosuvastatin orally for 28 days. Possible changes in apoA-I expression
with treatment were investigated by quantitative real time RT-PCR on RNA
extracted from mouse livers. Human apoA-I secretion rate was determined in
primary hepatocytes isolated from two transgenic mice from each group after
treatment.

Results: There was no statistically significant effect of rosuvastatin on rel-
ative apoA-I mRNA expression at any dose. Human apoA-I hepatic secretion
was linear with time for all the groups; secretion rates did not differ between
placebo and drug treated animals.

Conclusions: Despite substantially raising circulating apoA-I and HDL
levels in clinical practice, rosuvastatin treatment in this transgenic mouse
model did not induce transcription of human apoA-I, nor increase apoA-I
hepatic secretion. Mechanisms other than transcriptional regulation may be
required to explain statin-mediated increases on apoAI/HDL in man.
Funding: The research was funded by AstraZeneca.

Th-P16:348 ANTIINFLAMMATORY ACTIVITY OF
SIMVASTATIN IN A RAT MODEL OF ACUTE LOCAL
INFLAMMATION

L. Nezic1, R. Skrbic1, S. Dobric2, Z. Milovanovic2 , V. Jacevic2,
S.S. Satara1, N. Stojakovic1 . 1Department of Pharmacology Medical Faculty,
Banja Luka, Bosnia Herzegovina; 2Medical Military Academy, Belgrade,
Serbia - Montenegro

Objective: Antiinflammatory effects of simvastatin was compared to in-
domethacin using animal model of acute local inflammation: carrageenan-
induced rat paw oedema.

Methods: Experimental groups were given simvastatin in dose range5-30
mg/kg, indomethacin 1-8 mg/kg and saline (control) p.o., respectively. Car-
rageenan was injected into the the right hind paw 1 h after the administration
of the agents and saline into the left hindpaw as control. Difference in weight

between right and left paw, treated versus control rats, served as indicator of
the produced antiinflammatory effect (%). The ED50s were calculated and
histopathological examination was done.

Results: Indomethacin expressed dose dependent activity: maximal effect
at 8 mg/kg (48,33%, p<0,05). Simvastatin produced comparable activity:
5 mg/kg (32,01%), 10 and 30 mg/kg 47,65 and 51,73%, respectively; and
the maximal effect at 20 mg/kg (57,17%, p<0,05). The comparasion of
antiinflamatory activity based on molar amounts did not show sigificant
difference between 5 mg/kg of simvastatin vs. 4 mg/kg of indomethacin,
and simvastatin at 10 vs. indomethacin at 8 mg/kg. Although ED50 of
simvastatin (16,73 mg/kg) is greater than of indomethacin (7,97 mg/kg), the
ED50s showed equipotent antiinflammatory activity on molar basis. Simvas-
tatin dose-dependently reduced polymorphonuclear leukocytes infiltration and
minimize histological organ injury.

Conclusion: Simvastatin has acute antiinflammatory activity comparable
to that of indomethacin.
Funding: Grant for scientific research from Ministry of Science and technol-
ogy, Banja Luka, Bosnia Herzegovina

Th-P16:349 ROSUVASTATIN REDUCES INTERLEUKIN-6
INDUCED C-REACTIVE PROTEIN EXPRESSION
VIA STAT3 AND C/EBP INHIBITION

C.M. Mayer, H.-J. Gruber, E.-M. Landl, S. Pailer, H. Scharnagl, W. Maerz.
KIMCL, Medical University, Graz, Austria

Objective: C-reactive protein (CRP) is a marker for cardiovascular events
and may be involved in atherogenesis. Statin-mediated reduction of vascular
events may not only be due to cholesterol-modifying properties, but perhaps
also to a decrease of plasma CRP. We assessed the hypothesis that rosuvastatin
(RSV) directly affects CRP expression in human hepatocytes.

Methods: IL-6 stimlated human hepatoma cells (Hep3B) and primary
human hepatocytes (PHH) were treated with various concentrations of RSV
and mevalonate for 24h. CRP expression was determined by ELISA and
by quantitative real time RT-PCR. To investigate the effects of RSV on
transcription factors STAT3 and C/EBP-beta, transcription factor assays were
performed.

Results: IL-6 increased CRP protein levels up to 5.0-fold in Hep3B and
6.6-fold in PHH. RSV [1μM] reduced CRP expression by 32% (p<0.005%)
and 46% (p<0.05%) in Hep3B and PHH, respectively. Co-incubation with
L-mevalonate blunted the inhibitory effect of RSV. On mRNA level, IL-6
increased CRP up to 32-fold (p<0.005), RSV [1μM] reduced IL-6 induced
CRP by 73% (p<0.005%). IL-6 increased STAT3 and C/EBP-beta activation
up to 2.6-fold and 2.2-fold, respectively. RSV [1μM] attenuated this activation
by 48% and 54%, respectively.

Conclusion: RSV has a direct inhibitory effect on IL-6 induced CRP
expression in liver cells. As CRP is postulated to have an active role in
atherogenesis, the effects of RSV in reducing plasma CRP levels may have
clinical utility in addition to its effects on atherogenic lipoproteins. The results
of the JUPITER clinical trial may help to answer this question.

Th-P16:350 EFFECTS OF PITAVASTATIN FOR EXPRESSION OF
THE APOLIPOPROTEIN A5 IN HEPG2 CELL

A. Matsunaga1, H. Arishima1, Y. Uehara2, B. Zhang1, H. Niimura1,
K. Saku1. 1Department of Cardiology, Fukuoka University, Fukuoka, Japan;
2Department of Internal Medicine, Fukuoka University, Fukuoka, Japan

Pitavastatin is a 3-hydroxy-3-methyl-glutaryl coenzyme A (HMG-CoA) re-
ductase inhibitor used to treat hypercholesterolemia. Pitavastatin treatment
reduces the levels of LDL cholesterol and triglyceride, and increases the
levels of the antiatherogenic HDL. The recently discovered apolipoprotein A5
(ApoA5) is fast gaining attention as a key regulator of serum triglyceride con-
centrations. Alterations in the expression of the APOA5 gene strongly affect
plasma triglyceride levels. Since statins represent a commonly used therapy
for hyperlipidemia, we investigated their ability to modulate the APOA5 gene
expression and consequently influence plasma triglyceride levels. Promoter
activity of the APOA5 gene was estimated by measuring luciferase activity of
plasmids with an APOA5 promoter region transfected into human hepatoma
HepG2 cells. Treatment with pitavastatin significantly increased the APOA5
gene expression in human HepG2 cells, and cotransfection of a PPARalpha
treatment resulted in a significant increase of the APOA5 expression. Ex-
posure of HepG2 cells to 50 microM pitavastatin resulted in an increase of
the luciferase activity by 100-120%. HepG2 cells treated with pitavastatin
displayed a strong induction of APOA5 mRNA. These effects were reversed
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by the addition of mevalonate or geranylgeranyl pyrophosphate, implicating
HMG-CoA reductase as the relevant target of these drugs.

Our results demonstrate that APOA5 gene expression is regulated by
pitavastatin in a positive manner through suppressing the synthesis of meval-
onate or downstream products of mevalonate.

Th-P16:351 ATORVASTATIN MODULATES THROMBOSPONDIN
METABOLISM IN HUMAN UMBILICAL VEIN
ENDOTHELIAL CELLS

V. Martínez-Sales, V. Vila, E. Reganon, M. Ferrando. Centro Investigación,
Hospital la Fe, Valencia, Spain; 2Centro Maternal, Hospital la Fe, Valencia,
Spain

Thrombospondin (TSP) is a multifunctional protein that acts as an angio-
genic inhibitor. Aim- To evaluate the effect of the atorvastatin (ATV) on
both the synthesis and release of TSP in human umbilical vein endothelial
cells (HUVEC) as well as on its regulation for either mevalonate (MVA)
or its derivatives. Methods- First subculture of HUVEC were used for this
goal. Cells were treated with ATV in different time intervals and doses. The
influence of intermediate metabolites of cholesterol synthesis was tested by
incubation of cells with either 1μM ATV and 300μM of MVA or 20μM far-
nesyl pyrophosphate (FPP) or 20μM geranylgeranyl pyrophosphate (GGPP)
for 24h. TSP levels were quantified in both the cell lysate and culture medium
by ELISA. Results- ATV significantly decreased TSP protein expression and
release by HUVEC in a time and dose-dependent manner. ATV (0.1-10μM)
treated cells show a statistically significant decrease of cellular TSP (25-68%).
MVA totally reversed the inhibitory effect of ATV on both the content and
release of cellular TSP. Both FPP and GGPP reversed the inhibitory effect of
ATV on TSP cellular content. However, FPP and GGPP did not prevent the
inhibitory effect of ATV on TSP release. Moreover, both the farnesyl trans-
ferase (FTI-277) and the geranylgeranyl transferase inhibitors (GGTI-298),
independently of ATV, significantly decreased TSP content and release by
HUVEC. Conclusion- Atorvastatin down-regulates, through MVA inhibition,
the TSP in HUVEC. Farnesyl transferase and geranylgeranyl transferase are
involved in both the synthesis and release of TSP mechanisms. Fundación
Española Aterosclerosis

Th-P16:352 ROSUVASTATIN UPREGULATES ENOS
EXPRESSION AND ACTIVITY BY ISOPRENOID
DEPLETION IN HUMAN VENOUS ENDOTHELIAL
CELLS

M. Landsberger1,2, F. Jantzen1, S.B. Felix1,2 . 1Department of Internal
Medicine B, Ernst Moritz Arndt University, Greifswald, Germany; 2Peter
Holtz Research Center of Pharmacology and Experimental Therapeutics,
Ernst Moritz Arndt University, Greifswald, Germany

Objectives: Endothelial dysfunction is associated with a reduction in nitric
oxide (NO) bioavailability. Statins have been shown to have beneficial ef-
fects on endothelial dysfunction. We investigated whether rosuvastatin (RSV)
upregulates endothelial NO synthase (eNOS) expression and activity by
isoprenoid depletion in human umbilical vein endothelial cells (HUVEC).

Methods: HUVEC were exposed to 10 and 100 nM/L RSV for 12
hours. eNOS protein expression was quantified by Western analysis, mRNA
expression using real-time-PCR. NOS activity was measured by conversion
of [3H]-L-arginine to [3H]-L-citrulline. Medium-treated cells were used as
controls. Data are presented as means ± SEM.

Results: RSV upregulated eNOS mRNA (10 nM/L: 111±3%, 100 nM/L:
132±8%; all n=5, p<0.05 vs. control) and protein (10 nM/L: 127±10%, 100
nM/L: 134±10%; all n=5, p<0.05 vs. control) expression compared to con-
trol (100%). NOS activity was enhanced with rosuvastatin treatment (control:
11.8±0.3; 10 nM/L: 16.6±3.8, n. s.; 100 nM/L: 18.1±1.9, p=0.008 vs. control.
n=5, in pmol x min-1 x μg-1). Mevalonate and geranylgeranylpyrophosphate,
but not farnesylpyrophosphate, reversed the increase of eNOS expression and
activity induced by RSV.

Conclusions: Rosuvastatin upregulates eNOS expression and activity in
human endothelial cells by isoprenoid depletion. As decreases in eNOS ex-
pression and activity contribute to the pathogenesis of atherosclerotic coronary
artery disease pharmacological mediated increase in eNOS expression might
contribute to the beneficial effects of statins in cardiovascular diseases.
Funding: AstraZeneca GmbH, Germany

Th-P16:353 ATORVASTATIN INHIBITS THE EXPRESSION OF
ADHESION MOLECULES ON ENDOTHELIAL
CELLS BY REDUCING REACTIVE OXYGEN
SPECIES

I. Korzh, V. Nemtsova. Kharkov Medical University, Kharkov, Ukraine

Objective: The migration of circulating monocytes into the subendothelial
occurs through the expression of some adhesion molecules on endothelial
cells. The nuclear factor (NF)-kappaB, a redox-sensitive element, plays a key
role in adhesion molecule gene induction.

Methods: In this study we have assessed the effects of atorvastatin on
the cellular redox state (monitored by measuring intracellular reactive oxygen
species and thiol status), expression of adhesion molecules, and activation of
NF-kappaB in human umbilical vein endothelial cells (HUVECs).

Results: Atorvastatin significantly and dose dependently reduced the in-
tracellular reactive oxygen species (ROS) and superoxide formation induced
by oxidized low-density lipoprotein (ox-LDL) (P<0.001) and tumor necrosis
factor-alpha (TNF-alpha) (P<0.01). Atorvastatin also decreased the consump-
tion of the intracellular GSH induced by ox-LDL (P<0.05) and TNF-alpha
(P<0.01). In addition, atorvastatin significantly and dose dependently reduced
the expression of vascular cell adhesion molecule-1 (VCAM-1), intercellu-
lar cell adhesion molecule-1 (ICAM-1), and E-selectin induced by ox-LDL
(P<0.01) and TNF-alpha (P<0.01) on HUVECs.

Conclusions: Ox-LDL and TNF-alpha increased the activation of NF-
kappaB and the preincubation of HUVECs with atorvastatin, dose dependently
reduced its activation (P<0.001). Atorvastatin may be useful in inhibiting
foam cell formation and thus slow the development of atherosclerosis.

Th-P16:354 PITAVASTATIN-INDUCED DOWNREGULATION OF
CCR2 AND CCR5 IN MONOCYTES IS ASSOCIATED
WITH THE ARREST OF CELL CYCLE IN S PHASE

M. Fujino, S. Miura, Y. Kiya, Y. Matsuo, H. Tanigawa, A. Kawamura,
K. Saku. Fukuoka University School of Medicine, Fukuoka, Japan

The pleiotropic effects of statin, including its anti-inflammatory effects, via
chemokines may be independent of statin-induced cholesterol reduction.
Therefore, we examined the effect of pitavastatin on cell proliferation and the
association between chemokine receptors (CCR2 and CCR5) and their ligands,
RANTES (regulated upon activation, normal T cell-expressed and secreted)
and MCP-1 (monocyte chemotactic protein-1), in monocytes. Pitavastatin
but not pravastatin inhibited cell proliferation in a dose-dependent manner
and showed S phase arrest associated with the downregulation of CCR2
and CCR5 expression in human monocytic tumor cells (U937 cells). Al-
though the anti-proliferative effects of pitavastatin were not inhibited by lower
concentrations of RANTES and MCP-1, overexpression of CCR2/CCR5 sig-
nificantly blocked the anti-proliferation with a low concentration of RANTES
or MCP-1. Pitavastatin upregulated p21waf1 but not p27kip1, and did not
change the expression levels of cyclin D1 or cdk4. In addition, RANTES and
MCP-1 upregulated cyclin D1 in the presence of pitavastatin. In conclusion,
the anti-proliferative effect of pitavastatin, but not pravastatin, through the
downregulation of CCR2/CCR5 may be a pleiotropic effect. This effect may
be anti-atherogenic in monocytes.

Th-P16:355 ANGIOTENSIN II CAUSED A STATIN-SENSITIVE
DYSREGULATION OF MEVALONATE CYCLE IN
HUMAN MONOCYTES

G. Fóris, I. Seres, B. Kosztáczky, P. Fülöp, Z. Balogh, G. Paragh. First Dept.
of Medicine, University of Debrecen, Debrecen, Hungary

Angiotensin II (Ang II) induces atherosclerotic plaque formation through
AT1 receptor, which are G protein-coupled receptors, and in their signaling
are involved phospholipids, and also tyrosine specific kinases. To elucidate
the harmful effects of Ang II on cardiovascular system, we applied Ang
II-stimulated monocytes of control volunteers and patients with hypercholes-
terolemia (HC). Results were as follows: 1. Ang II induced in vitro IP3 and
Ca2+ signals, protein kinase C (PKC) and NADPH oxidase activations, and
increase in cholesterol synthesis of C- and HC-monocytes. 2. The intensitiy of
Ang II-elicited reactions were greater in HC-monocytes than in controls. 3. We
found in C- monocytes a parallel signaling pathway of pertussis toxin -sensitive
(PTX) Gi protein - phospholipase C - PKC pathway and phosphatidyl inositol
3- kinase (PI3K) activation. In signaling of HC monocytes were involved
PTX-resistent IP3, Ca2+ influx, PKC, PI3K and mitogen activated protein
kinase (MAPK) cascades. 5. The HMG CoA inhibiting Fluvastatin and SCAP
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inhibiting 25-hydroxi-cholesterol decreased both in C- and HC-monocytes the
synthesis of superoxide anion and endogenous cholesterol. Our results suggest
that Ang II is able to increase endogenous cholesterol synthesis in C- and
HC-monocytes, however signalings are different in two cell groups, whereas
reactions were increased in the latter. Ang II through AT1 receptors play role
in plaque formation also by increase in cholesterol synthesis

Th-P16:356 ATORVASTATIN DIMINISHED ICAM-1 AND MCP-1
PLASMA LEVELS IN SUBJECTS AT HIGH
CARDIOVASCULAR RISK. ATORVASTATIN ON
INFLAMMATORY MARKERS (AIM) STUDY

L.M. Blanco-Colio1 , J.L. Martin-Ventura 1, E. De Teresa2, C. Farsang3,
A. Gaw4, G.F. Gensini5, L.A. Leiter6, A. Langer6,7, P. Martineau8 ,
J. Egido1. 1Vascular Research Lab., Fundación Jiménez Díaz, UAM, Madrid,
Spain; 2University of Malaga & V. de la Vicotria Hospital, Malaga, Spain;
31st Dept. Med. Semmelweis Univ., Budapest, Hungary; 4University of
Glasgow, Glasgow, United Kingdom; 5University of Florence, Careggi
Hospital, Florence, Italy; 6University of Toronto, Toronto, Canada;
7Canadian Heart Research Center, Toronto, Canada; 8Medical Division,
Pfizer Canada, Kirkland, Canada

Objective: Plasma levels of soluble intercellular adhesion molecule-1
(sICAM-1) and monocyte chemoattractant protein-1 (sMCP-1) are associ-
ated with increased risk for future coronary events. We analyzed whether
treatment with atorvastatin affects sICAM-1 and sMCP-1 plasma levels in
subjects at high cardiovascular risk.

Methods: ACTFAST was a 12-week, prospective, multi-centre, open-label
trial which enrolled 2117 subjects with coronary heart disease (CHD), CHD-
equivalent (defined as diabetes, peripheral vascular disease or cerebrovascular
disease) or a 10-year CHD risk > 20%. Subjects with LDL-C between 100-220
mg/dL (2.6-5.7 mmol/L) and triglycerides <600 mg/dL (6.8 mmol/L) were
assigned to atorvastatin (10-80 mg/d) based on LDL-C at screening. AIM
study included statin-free patients (N=1078).

Results: At baseline, 52%, 14%, 12% and 22% of subjects were assigned
to 10, 20, 40 and 80 mg, respectively. sICAM-1 and sMCP-1 levels were
increased in subjects at high cardiovascular risk compared with healthy sub-
jects (N=130) [sICAM-1 (ng/mL) 283.8 (278.1-289.6) vs 131.9 (127.2-136.6);
p<0.001; sMCP-1 (pg/mL) 164.1 (159.9-168.2) vs 131.1 (123.1-139.6); ge-
ometric mean (95% CI); p<0.001]. In the whole population, sICAM-1 and
sMCP-1 levels were reduced by atorvastatin [-2.2 (-3.8,-0.6); -4.1 (-6.1,-2); %
change (95% CI), p=0.006, p<0.001, respectively). All doses of atorvastatin
diminished sICAM-1 and sMCP-1 levels in the highest quartile.

Conclusions: Short-treatment with atorvastatin reduced sICAM-1 and
sMCP-1 plasma levels showing anti-inflammatory effects in subjects at high
cardiovascular risk.
Funding: Study supported by Pfizer.

Th-P16:357 THE INFLUENCE OF A 6-MONTH TREATMENT
WITH ATORVASTATIN AND ROSUVASTATIN ON
INTIMA MEDIA THICKNESS AND PARAMETERS
OF INTERLEUKINS, C-REACTIVE

M. Balavadze, M. Akhvlediani, D. Gachechiladze. Institute of Medical
Radiology, Tbilisi, Georgia

Objective: To study the effect of a 6-month treatment with Atorvastatin
and Rosuvastatin on intima media thickness(IMT) and the parameters of
interleukins and C-reactive proteins.

Methods: 98 patients with hyperlipidemia (Tchol>6.2 mmol/l) were inves-
tigated. The mean age of patients varied within 56.2 ± 7.7 They were divided
into 2 groups. Group I (n=88) was treated with 20 mg Atorvastatin, Group
II (n=10) - with Rosuvastatin. All the patients underwent duplex scanning of
carotid arteries. IL-1, IL-6, IL-10, lipids and CRP were defined.

Results: Under the given treatment, the Tchol decrease was found in both
groups, whereas only the tendency to the LDL decrease and HDL increase
took place which was more defined in group II. The similar tendency to IL-1,
IL-6, IL-10 and the CRP decrease was noted. IMT decreased by 16.6% and
20%, respectively.

Conclusion: The 6-month treatment with Atorvastatin and Rosuvastatin
proved to cause the improvement of all the lipid parameters, the decrease of
IMT, as well as that of interleukins and CRP. Despite a short-term observation,
the above positive changes are noticed to be more defined in Group II. How-
ever, independantly of the drug choice, apart from the evident hypolipidemic
effect, antiinflammatory influence of the statins was also observed.

Th-P16:358 RAPID ANTI-INFLAMMATORY ACTION OF
ROSUVASTATIN IN PATIENTS WITH ACUTE
ISCHEMIC STROKE

S. Antonopoulos1, M. Mylonopoulou2 , S. Kokkoris1, S. Mikros2,
T. Nitsotolis1, C. Poulopoulou3, D. Vikeli1 , G.R. Giannoulis1. 12nd
Department of Internal Medicine, Tzanio General Hospital, Piraeus, Greece;
2Nephrology Department, Tzanio General Hospital, Piraeus, Greece;
3Microbiology Laboratory, Tzanio General Hospital, Piraeus, Greece

Objective: Statins, among their pleotropic properties, have important anti-
inflammatory capacities. Serum C-reactive protein level is considered to be
positively related to the total cardiovascular risk. The purpose of this study
was to investigate if Rosuvastatin has any anti-inflammatory activity in the
setting of acute ischemic stroke.

Methods: In total, 104 dyslipidemic, non-diabetic patients with an average
age of 71±8 years, who admitted to the hospital within 24 hours since
stroke symptoms started and their high sensitivity CRP (hsCRP) levels were
above 1.5 mg/dL, were eligible to participate in the study. The type of stroke
(ischemic) was confirmed by brain CT scan. hsCRP levels were measured on
day 0 (admission), on discharge and 30 days after discharge. Of all of the
patients, 62 were administered Rosuvastatin (10mg), whereas the rest of them
(control group) did not take any hypolipidemic agent. All patients received
anti-hypertensive agents and no other medication. None of them was suffering
from chronic inflammatory, malignant or infectious diseases.

Results: hsCRP levels were significant lower in those receiving Rosuvas-
tatin compared with the control group on discharge (2.48± 0.72 vs 4.32±2.08,
p<0.001) and 30 days after discharge (0.78±0.32 vs 2.3±1.05, p<0.001).

Conclusion: Rosuvastatin presents significant anti-inflammatory action
which is rapid, starting from the first days of its administration.
Funding: None.

Th-P16:359 PITAVASTATIN AMELIORATES
GLUCOCORTICOID-INDUCED HYPERTENSION
THROUGH INCREASING EXPRESSION OF
ENDOTHELIAL NITRIC OXIDE SYNTHASE

M. Akaike, K. Aihara, S. Yagi, Y. Ikeda, K. Ishikawa, T. Iwase,
S. Hashizume, M. Fujimura, H. Azuma, T. Matsumoto. University of
Tokushima Graduate School, Tokushima, Japan

Objective: Effective prevention of glucocorticoid (GC)-induced hypertension
is limited. Increased peripheral vascular resistance plays a major role in
the pathogenesis of GC-induced hypertension, and we have reported that
GC excess causes vascular endothelial dysfunction through decreasing nitric
oxide (NO) bioavailability (Circ Res. 2003;92:81-87). Pitavastatin, HMGCoA
reductase inhibitor, has pleiotropic vascular effects through increasing NO pro-
duction in vivo because it is not metabolized by hepatic cytochrome P450 after
absorption from the small intestine. The aim of this study was to determine
whether pitavastatin is effective for preventing GC-induced hypertension.

Methods and Results: C57/BL6J male mice at 12 weeks of age were
orally administered dexamethasone (DEX) (0.3 mg/kg/day) with or without
pitavastatin (0.3 mg/kg/day). After DEX treatment for 14 days, blood pressure
was significantly increased in DEX-treated mice compared with that in control
mice. Pitavastatin significantly decreased blood pressure in DEX-treated mice
to the same level as that in control mice. Flow-mediated vasodilatation of the
femoral artery in response to reactive hyperemia was reduced in DEX-treated
mice but was partially normalized by pitavastatin treatment. Expression of
aortic endothelial NO synthase (eNOS) protein was markedly attenuated by
DEX treatment, but pitavastatin prevented the decrease of eNOS expression
by DEX.

Conclusions: These findings suggested that pitavastatin might prevent
GC-induced hypertension through increasing NO production in the vascular
system, leading to improvement of vascular endothelial function.

Th-P16:360 ATORVASTATIN UPREGULATES PEROXISOME
PROLIFERATORS-ACTIVATED RECEPTORS IN
PREVENTING CARDIAC HYPERTROPHY OF RATS

P. Ye1, L. Sheng1, C. Zhang1, Y.X. Liu2. 1Dept. of Geriatric Cardiology,
Chinese PLA General Hospital, Beijing, China; 2Academy of Military
Medical Sciences, PLA, Beijing, China

Objective: To investigate the effects of atorvastatin on cardiac hypertrophy
in vitro and in vivo and the potential relation to activation of PPARalpha and
PPARgamma.
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Methods: Cardiac hypertrophy was established by angiotensin II in neona-
tal cardiac myocytes in vitro and incomplete ligation of abdominal aorta of SD
rats in vivo. Cytokines, PPARalpha and PPARgamma, ANP and BNP mRNA
expression was evaluated by RT-PCR, and the rate of protein synthesis in
cardiac myocytes by 3H-leucine incorporation. Left ventricular wall thickness
and myocyte diameter were determined by pathological method.

Results: Atorvastatin increased PPARalpha and PPARgamma mRNA ex-
pression and inhibited interleukin-1beta, matrix metalloproteinase 2, 9, ANP
and BNP expression at mRNA level, as well as 3H-leucine incorporation in
neonatal rat cardiac myocytes induced by angiotensin II in a dose-dependent
manner in vitro. Furthermore, atorvastatin reduced the mRNA expression of
BNP, interleukin-1beta, cardiotropin-1, and attenuated the pressure overload-
induced increase in the ratio of heart weight to body weight, left ventricular
wall thickness and myocyte diameter of rats in vivo.

Conclusion: Atorvastatin up-regulates inhibits PPARalpha and PPAR-
gamma expression, and improves myocardial inflammation, subsequently
attenuates cardiac hypertrophy of rats. It is suggested that atorvastatin may
play a role in prevention and treatment of cardiovascular diseases characterized
by cardiac hypertrophy.
Funding: This study was supported by the National nature science Foundation
of China (No. 30270551).

Th-P16:361 SIMVASTATIN AUGMENTS IL-8 SECRETION AND
FACILITATES ENDOTHELIAL DIFFERENTIATION
OF PERIPHERAL BLOOD MONONUCLEAR CELLS

K.W. Park1,2, J. Hur2, J.Y. Hahn1,2 , H.Y. Lee1,2, S.H. Kim1,2,3, Y.S. Kim1,2,
H.J. Kang1,2, H.S. Kim1,2, B.H. Oh1,2, Y.B. Park1,2. 1Department of Internal
Medicine, Seoul National Univeristy College of Medicine, Seoul, South
Korea; 2Cardiovascular Laboratory, Clinical Research Institute, Seoul
National University Hospital, Seoul, South Korea; 3Department of Internal
Medicine, Seoul Municiple Borame Hospital, Seoul, South Korea

The pleiotropic effects of HMG CoA reductase inhibitors are well-known
including regulation of angiogenesis and survival of endothelial progenitor
cells (EPCs). However, the effects of statin on progangiogenic cytokines,
EPC differentiation, and whether these effects are seen in humans are rela-
tively unknown. In vitro, simvastatin(Sv) increased cluster formation at day
3 and facilitated the appearance of spindle cell formation and networking
of peripheral blood mononuclear cells (PBMNCs). By FACS analysis, Sv
significantly increased KDR (+) cells, while no significant shifts were seen
in CD34 and VE-Cadherin (+) cells. Sv markedly increased IL-8 secretion in
PBMNCs while VEGF and SDF concentrations were unchanged. The increase
in IL-8 secretion was associated with activation of Akt, phosphorylation of
GSK3b, and decreased phosphorylation of beta-catenin. In humans, there was
a significant increase in the number of spindle shaped EPCs after statin therapy
By FACS analysis, KDR (+) cells significantly increased after Sv treatment
(28.9% vs. 37.2% for pre- vs. post-statin, p<0.05), while there were no signif-
icant differences in CD34, AC133, and VE-cadherin expression. In addition,
Sv treatment resulted in a marked increase in serum IL-8 level and resulted in
only a very small change in serum VEGF level. In conclusion, Sv increases
IL-8 secretion in PBMNCs and facilitates the endothelial differentiation of
PBMNCs. Our results may explain the proangiogenic effects associated with
statin therapy and offer further evidence of statin pleiotrophism.

Th-P16:362 ROSUVASTATIN REDUCES OXIDATIVE STRESS
AND DNA DAMAGE IN HUMAN PROMYELOCYTIC
HL-60 CELLS

N. Schupp1, U. Schmid1, E. Arnold1, A. Heidland2, H. Stopper1. 1Institute
of Toxicology, University of Würzburg, Würzburg, Germany; 2Department of
Internal Medicine, University of Würzburg, Würzburg, Germany

Objective: Statins, inhibitors of 3-hydroxy-3-methylglutaryl-coenzyme A
(HMG-CoA) reductase, may exert a number of beneficial effects inde-
pendently of cholesterol reduction, including antioxidative action. Human
promyelocytic cells (HL-60) were used to examine the effect of RSV (RSV)
on reactive oxygen species (ROS)-induced DNA damage, formation of ROS
and expression of NAD(P)H oxidase subunits.

Methods: DNA damage caused by phorbol 12-myristate 13-acetate (PMA)
or by hydrogen peroxide (H2O2) was assessed by the comet assay. The protein
kinase C activator fMLP was used to provoke the formation of micronuclei, as
a second parameter of DNA damage. Oxidative stress induced by PMA was
measured by flow cytometry. The effect of RSV on PMA-induced expression
of the subunits of NAD(P)H oxidase was analysed by RT-PCR.

Results: DNA damage induced by PMA or by H2O2 was reduced to con-
trol values by 10 nM RSV. Micronuclei, induced by fMLP, were reduced by
10 μM RSV. PMA-provoked formation of ROS was prevented by 1 μM RSV.
RT-PCR showed that the expression of the NAD(P)H oxidase subunits p47,
p67 and gp91 was increased by PMA, but not reversed by RSV. Intermediates
of the cholesterol synthesis pathway did not reverse the reduction of DNA
damage by RSV or the prevention of ROS formation.

Conclusion: RSV, in a concentration comparable to plasma levels in ther-
apy, is capable to prevent DNA damage. This effect seems to be independent
of HMG-CoA reductase inhibition. In higher concentrations RSV shows a
direct antioxidative effect.
Funding: This study was funded by AstraZeneca.

Th-P16:363 EFFECT OF ATORVASTATIN ON INTERLEUKIN 1
BETA GENE EXPRESSION AND MONOCYTE
RELEASE

Z.S. Herman, M. Huzarska, K. Labuzek, M. Basiak, A. Stachura-Kulach,
B. Okopien1. Medical University of Silesia, Katowice, Poland

Objective: Since the atherosclerosis has been documented to be an inflam-
matory disease the proper treatment for dyslipidemic patients should be set
not only for lipid parameters correction, but also should reduce inflammation.
One of the crucial proinflammatory cytokines is interleukin 1 beta (IL-1β).
The aim of the study was to asses the effect of atorvastatin therapy on IL-1β

gene expression and monocyte release in patients with hypercholesterolemia
Methods: The study was carried out on 25 patients: 12 with biochemically

confirmed type IIA dyslipidemia, treated for one month with atorvastatin
(20mg daily), and 13 age-matched normolipidemic persons (control).

IL-1β concentration in cultured monocytes was measured using Elisa
method after 48-hour LPS stimulation. to evaluate the expression of IL-1β
gene in monocyte the semiquantitive RT-PCR procedure was performed. The
results were normalized with the expression of GAPDH as a housekeeping
gene

Results: Atorvastatin treatment markedly decreased tc and LDL-C levels.
We have observed significant reduction of IL-1β expression after 30-day

treatment with examined drug (2.10 ± 0.50 vs. 1.05 ± 0.15; P<0.001).
similarly, we have noticed significant reduction of IL-1β release by cultured
monocytes after statin therapy (133.0 ± 5.7 pg/ml vs. 77.0 ± 3.6 pg/ml;
P<0.01)

Conclusion: Both, IL-1β mRNA expression and monocyte release were
markedly elevated in patients with hypercholesterolemia. Effective statin
therapy not only reduced the lipid pathological profile but also diminished
inflammatory reaction in these patients.

Th-P16:364 EFFECT OF STATIN TREATMENT ON THE AORTIC
GENE EXPRESSION PROFILING IN
APOE-DEFICIENT MICE

Y.H. Li, S.L. Liu, G.Y. Shi, M.J. Jiang, H.L. Wu. National Cheng Kung
University, Tainan, Taiwan

Purpose: Study on the global genetic expression changes produced by long-
term statin treatment was rare. In apolipoprotein (apo) E-deficient mice, we
examined the chronic statin treatment effect on aortic gene expression.

Methods: ApoE-deficient mice were fed with a hypercholesterolemic diet.
In statin group (n=25), the apoE-deficient mice received oral pravastatin (80
mg/kg/day) for 6 weeks. While in control group (n=25), the mice received
only water. After treatment, the aorta was stained with Oil-Red to identify
lipid-rich atherosclerotic lesions, and the severity was expressed as percentage
of atherosclerotic area/total area of the aorta. The aortic gene expression af-
fected by pravastatin was examined by oligonucleotide microarray technology
with Agilent gene chips.

Results: Serum cholesterol levels were reduced in statin group (555 ± 94
mg/dL vs 1065 ± 175 mg/dL, p<0.001). Pravastatin treatment reduced the
area of aortic atherosclerotic lesions (3.7 ± 2.0% vs. 8.2 ± 3.1%, p<0.005).
Microarray analysis of the expression of 20,281 murine genes in the aortas
between the 2 groups indicated that 94 genes were significantly regulated. We
found 30 genes were up-regulated and 64 genes were down-regulated. The
most up-regulated genes were troponin T3, actin alpha 1, tubulin alpha 1,
regulator of G-protein signaling 5 (Rgs5), and stathmin-like 2. Most of them
were related with cytoskeleton organization, and Rgs5 was a G-protein sig-
naling molecule. The most down-regulated genes were adenosine deaminase,
atrial natriuretic peptide, troponin T2, FXYD domain-containing ion transport
regulator 3, and glutathione S-transferase alpha 4.
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Conclusions: The in-vivo effect of 6-week statin treatment on aortic
gene expression is significantly different from those found in the short-term
in-vitro experiments. Cytoskeleton-related proteins play important roles in the
underlying mechanisms of the statin clinical benefits.

Th-P16:365 ROSUVASTATIN REGULATES EXPRESSION OF
THE IMMUNOCOMPETENT ANAPHYLATOXIN
C5A RECEPTOR ON HUMAN MESANGIAL CELLS
VIA THE TYK2-STAT3 SIGNALING PATHWAY

N. Tkachuk, N. Shushakova, I. Dumler. Hanover Medical School, Hanover,
Germany

Objective: To examine molecular mechanisms underlying the renoprotective
effect of rosuvastatin (RSV) on glomeruli-associated renal failure and the role
of RSV on the immune system. Glomerular mesangial cells are central to the
loss of functioning glomeruli, likely via an increase in proliferation, migration,
matrix deposition, and release of proinflammatory mediators.

Methods and Results: RSV treatment of human primary mesangial cells
(MC) significantly increased expression of anaphylatoxin C5a receptor
(C5aR). Effect was dose-dependent; maximum observed at RSV 0.5 -1.5
μM. Investigation of underlying mechanisms shows transcription factor Stat3
was rapidly activated in response to RSV in MC and transiently translocated to
the cell nucleus. Though 1.5-2.5 μM RSV induced Stat3 activation, maximum
effect was achieved at RSV 5.0-10.0 μM. We identified Janus kinase Tyk2 as
a kinase mediating Stat3 phosphorylation in RSV-treated MC. We examined
Tyk2 activation by phosphorylation of tyrosine residues in MC treated with
different concentrations of RSV. RSV induced activation of Tyk2 phosphory-
lation in a concentration-dependent fashion. Maximum Tyk2 activation was
seen at RSV 1.5 - 2.5 μM, corresponding to RSV concentrations required to
induce expression of C5aR. Using Stat3 and Tyk2 inactive mutants in MC, we
showed that this pathway is responsible for upregulated C5aR expression.

Conclusions: RSV may act as a modulator of immune responses in MC via
control of immune competent receptors. Although high concentrations were
needed results may indicate a novel role for rosuvastatin in renoprotection.
Funding: AstraZeneca.

Th-P16:366 ONLY SINGLE ADMINISRATION OF
ATROVASTATIN CAN INCREASE NITRIC OXIDE
EXHALATION IN HEART FAILURE PATIENTS
WITH NORMOLIPIDEMIA

H. Adachi, S. Oshima, K. Taniguchi. Gunma Prefectural Cardiovascular
Center, Maebashi, Japan

Background: Statins have many beneficial effects on vascular endothelial cell
function regardless of plasma cholesterol lowering. One of these pleiotropic
effects is upregulation of endothelial nitric oxide (NO) synthase. Usually, a
few days are required to express its effect since upregulation of NO synthase
requires a few weeks. However, statins are also reported to increase NO
release through the diminishment of superoxide generation or scavenging the
radicals. This is a very rapid response. Based on these findings, we studied if
the effect of statins on NO release appears within a few hours.

Purpose: Twelve heart failure patients were enrolled into this study (di-
lated cardiomyopathy 9, ischemic cardiomyopathy 3, mean ejection fraction,
25.4%). To investigate NO release from the pulmonary vasculature, NO con-
centration in the end-tidal gas, which is derived from the pulmonary alveoli,
was measured. Before and three hours after taking 10mg of Atrovastatin orally,
NO concentration was measured using chemiluminescence method. As well,
cardiopulmonary exercise testing was performed twice at the same period.

Results: Anaerobic threshold did not increase after administration of
Atrovastatin. Minute ventilation and tidal volume at rest also stayed constant.
End-tidal NO concentration significantly increased from 62.1ppB to 68.2ppB
(p=0.022). VE/VCO2 slope, which is a physiological indicator of pulmonary
vasculature in heart failing subjects, was negatively correlated (r=-0.42) with
end-tidal NO concentration.

Conclusion: It is concluded that administration of statins improve endothe-
lial cell function of the pulmonary vessel in heart failure patients within a few
hours

Th-P16:367 EFFECTS OF ATORVASTATIN ON CD36
EXPRESSION AND LIPID ACCUMULATION IN
THP-1 MACROPHAGES

Y. Zeng, G.-H. Yi, Y.-L. Tan, J.-T. Feng, L. Sun, D.-X. Zeng, X.-B. Yin,
J.-H. Xia, J. Wang, X.-H. Zu. Institute of Cardiovascular Disease, Nanhua
University, Hengyang, China

Objective: This work was aimed to investigate the effects of atorvastatin on
CD36 expression and lipid accumulation in THP-1 macrophages.

Methods: THP-1 macrophages were induced to differentiation into mac-
rophages by PMA(160nmol/L) co-incubation for 24h.THP-1 macrophages
were co-incubated with 50mg/L oxLDL and different concentrations of ator-
vastatin(A:0uM, B:0.312uM, C:1.25uM, D:5uM) for 24h, and the unmixed
THP-1 macrophages culture was as the control group. [3H]labeled Cholesterol
influx was determined by FJ-2107P type liquid scintillator. CD36 mRNA
and protein levels were determined by reverse transcription-polymerase chain
reaction(RT-PCR) and Western blotting, respectively. Oil red O staining was
used to observe the intracellular lipid droplets.

Results: Atorvastatin decreased cholesterol influx in THP-1 macrophages.
The levels of cholesterol influx were 28.6%(control), 37.2%(A), 32.3%(B),
25.7%(C), 18.2%(D) respectively. Atorvastatin inhibited CD36 mRNA and
protein synthesis. The ratios of CD36/GAPDH were 0.72(control), 1.18(A),
0.85(B), 0.63(C), 0.42(D) respectively. Western blotting results conform to
RT-PCR outcomes. Oil red O staining showed intracellular lipid droplets were
minor with the presence of atorvastatin.

Conclusions: Atorvastatin may down-regulate CD36 expression and de-
crease lipid accumulation in THP-1 macrophages. It suggests that atorvastatin
prevents atherosclerosis development by inhibition of foam cell formation.
Funding: This work was supported by the National Natural Science Founda-
tion of China(NSFC) (NO.30570938).

Th-P16:368 SIMVASTATIN DECREASES MONOCYTE
CHEMOATTRACTANT PROTEIN-1 IN
HYPERCHOLESTEROLAEMIC PATIENTS

L. Rallidis1, E. Hamodraka2, G. Moustogiannis2 , C. Salichou2 , H. Gika2,
A. Velissaridou2, D. Kremastinos1. 1University General Hospital, Attikon,
Athens, Greece; 2General Hospital of Nikea, Piraeus, Greece

Objectives: We assessed the effect of simvastatin on MCP-1, C-reactive
protein (CRP), serum amyloid A (SAA) and interleukin-6 (IL-6) in hyperc-
holesterolaemic patients (pts).

Methods: Twenty pts (12 men, mean age=50±9 years) with hypecholes-
terolaemia were placed on 40 mg of simvastatin for 3 months. Twenty
hypercholesterolaemic pts matched for age and sex with those of the interven-
tion group served as the control group. Before treatment all pts followed a
3-months hypolipidaemic diet and both groups were kept on this diet during
the intervention period. Exclusion criteria included cardiovascular disease,
diabetes mellitus, hypolipidaemic drug treatment in the past or evidence
of inflammatory disease. Serum lipids, CRP, SAA, IL-6 and MCP-1 were
measured before and after treatment.

Results: From the inflammatory markers only MCP-1 (210±58 vs 169±63
pg/ml, p=0.001) was decreased significantly after treatment with simvastatin.
Cholesterol was also decreased significantly (270±27 vs 185±26 mg/dl,
p<0.001). The reduction of MCP-1 was independent of cholesterol reduc-
tion since there was no correlation between MCP-1 and cholesterol changes
(dMCP-1 vs dchol, p=NS). There were no significant changes in the control
group regarding the lipids and inflammatory markers during the 3 months
period of hypolipidaemic diet.

Conclusion: Our findings suggest that simvastatin significantly decreases
MCP-1 levels after 3 months of therapy in hypercholesterolaemic pts. This
may be serving as a potential beneficial, beyond lipid lowering, effect of
simvastatin in the early phases of atherosclerotic cascade.

Th-P16:369 EFFECT ON CAROTID ATHEROSCLEROSIS OF
LEVOFLOXACIN PLUS PROBUCOL FOR
CHLAMYDIA PNEUMONIAE INFECTION

Y. Sawayama, M. Tatsukawa, K. Kikuchi, K. Okada, N. Maeda, J. Hayashi.
Kyushu University Hospital, Fukuoka, Japan

Recent studies have demonstrated that Chlamydia pneumoniae (C. pneu-
moniae) infection is a risk factor for atherosclerotic disease.To investigate
the effect of levofloxacin on carotid atherosclerosis, patients with a serum
total cholesterol level of at least 180 mg/dl whose carotid atherosclerosis
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was not improved by probucol therapy (500 mg/day) for 24 months were
enrolled at Kyushu University Hospital. All patients were seropositive for
anti C. pneumoniae IgA and/or IgG. Carotid atherosclerosis was evaluated by
ultrasonic measurement of the maximum intima-media thickness (Max-IMT).
All subjects were prescribed three courses of levofloxacin (400 mg/day for 2
weeks, followed by 14 days off drug treatment). At 12 months after combined
therapy with probucol and levofloxacin, Max-IMT was significantly decreased
compared with before treatment (p<0.01), but there was no change of hs-CRP,
C. pneumoniae IgA, or C. pneumoniae IgG. However, HDL cholesterol and
malondialdehyde-modified LDL levels were significantly lower than before
treatment (p<0.05, p<0.01, respectively). These results suggest that the
combination of levofloxacin and probucol was effective at improving carotid
atherosclerosis in C. pneumoniae-seropositive patients.

Th-P16:370 EFFECTS OF PROBUCOL ON LOW DENSITY
LIPOPROTEIN SUBTYPE DISTRIBUTION AND
RENAL FUNCTION IN HYPERLIPIDEMIC
PATIENTS WITH NON-DIABETIC NEPHROPATHY

G. Yasuda, D. Ando, N. Hirawa, S. Saka, T. Endo, Y. Yamamoto,
S. Umemura. Center Hospital, Yokohama City University, Yokohama, Japan

Objective: Small dense low density lipoprotein (LDL) plays an important role
in causing glomerular injury through conversion to oxidized LDL. However,
few studies have evaluated the effects of probucol, a strong antioxidant,
on LDL particle size and renal function in hyperlipidemic patients with
non-diabetic nephropathy.

Methods: Probucol 500 mg/day was administered to 31 patients (52±12
years of age, 18 men and 13 women, urinary albumin excretion 0.3-2.0 g/day
and serum creatinine <2 mg/dL) for 24 wks. Lipid parameters, mean LDL
particle size, 24-h urinary albumin excretion and creatinine clearance were
measured at 0, 4, 12 and 24 wks.

Results: Probucol significantly reduced serum total cholesterol and LDL
levels during treatment. However, probucol decreased (P<0.05) the mean
LDL particle size from 25.2±0.8 to 24.6±0.9 nm after 12 wks and main-
tained similar size during treatment. When the subjects were divided into two
subgroups by LDL particle size, probucol decreased (P<0.05) particle size
from 25.9±0.5 to 25.0±0.5 nm in the pattern A group (>25.5 nm, n=12) and
from 24.8±0.6 to 24.4±1.0 nm in the pattern B group (<25.5 nm, n=19).
No significant differences in 24-h urinary albumin excretion and creatinine
clearance were observed during treatment.

Conclusions: Probucol ameliorated hypercholesterolemia but did not im-
prove LDL subtype profile or renal function, suggesting that despite a strong
antioxidant, probucol offers no benefit in shifting LDL subtype distribution or
renoprotection in hyperlipidemic patients with non-diabetic nephropathy.

Th-P16:371 METALLOTHIONEIN INDUCTION BY PROBUCOL
IN ENDOTHELIAL CELL

T. Nagamine1, T. Kusakabe1, H. Takada1, K. Nakazato2 , K. Suzuki2,
K. Nakajima3 . 1School of Health Science and 21st Century Coe Program,
Gunma University, Maebashi Japan; 2School of Health Science, Gunma
University, Maebashi, Japan; 3Otsuka Pharmaceutical Co., Ltd, Tokyo, Japan

Probucol is well known to reduce cholesterol levels in blood and prevent
atherosclerosis; however, the detail of its mode of action in vascular cells
is still unclear. On the other hand, heavy metals such as cadmium and zinc
prevent atherosclerosis in hyperlipidemic patients. This phenomenon could
possibly be explained by the up-regulation of metallothionein (MT), a radical
scavenger, induced in vascular cells. In this study, we examined induction of
MT by probucol in vitro and in vivo.

Methods: The promoter regions of MT gene, metal response element-a to
-e, were inserted to reporter gene pcDNA3.1 hygro/Lac Z, and the reporter
gene was transfected to HepG2 cells. These cells were incubated with 5
μg/ml, 10 μg/ml of probucol, or 300 μM of zinc. The expression level of beta-
galactosidase (beta- gal) in HepG2 was assayed. Human umbilical vascular
endothelial cells (HUVEC) were cultured with 20 μg/ml of probucol for 24h,
then MT was stained immunohistochemistry and MTmRNA was determined
by in situ hybridization. For in vivo study, probucol was treated in mice
intrapenitoreally and sacrificed in 6h. Liver, kidney, brain and blood vessels
were stained with anti-MT antibody.

Results: Increased transcription level of MT-I and MT-II, and increased
expression level of MT was observed in HUVEC incubated with 20 μg/ml of
probucol in in situ hybridization and immunohistochemical study. However,
in reporter gene assay, expression of beta-gal was not induced by 20 μg/ml

of probucol in both methods. These results suggest that probucol is not a
potent inducer of MT on direct reaction with MRE region. Strong induction of
MT was observed immunohistochemically by 20 μg/ml of probucol in liver,
kidney, brain and blood vessels.

Conclusions: These facts suggest the possibility that probucol prevents
atherosclerosis by inducing MT expression in blood vessels.

Th-P16:372 PROBUCOL STABILIZES HEPATIC SCAVENGER
RECEPTOR CLASS B TYPE I POSSIBLY THROUGH
SPECIES-SPECIFIC FASHION

K. Hirano1, C. Ikegami1, K. Tsujii1, Z. Zhang1, F. Matsuura1,
Y. Nakagawa-Toyama1 , M. Koseki1, D. Masuda1, Y. Ueda2, S. Yamashita1.
1Department of Cardiovascular Medicine, Osaka University, Osaka, Japan;
2Horizontal Medical Research Organization, Kyoto University, Kyoto, Japan

Objectives: Scavenger receptor class B type I (SR-BI) is a major receptor
for HDL in the liver, which is the terminal of reverse cholesterol transport.
Probucol is known to be a potent hypolipidemic drug to regress xanthoma
formation and carotid atherosclerosis, along with a marked reduction of
HDL-cholesterol levels. The aim of the present study was to know the effect
of probucol on the expression of SR-BI and its underlying mechanism.

Methods and Results: We found that probucol increased the expression of
SR-BI proteins in in vitro human liver cells and in vivo rabbit model. However,
this effect was not observed in wild type C57Bl6 mice. The decay curve of
SR-BI protein was markedly retarded in probucol-treated HepG2 cells in
the presence of cycloheximide, indicating that probucol may stabilize human
SR-BI protein. In order to know the underlying mechanism for the observed
species-specific effect, we conducted the following host-swap experiments,
in which SR-BI was transfected or expressed in heterologous cells or hosts.
Probucol did not increase human SR-BI protein in the liver of transgenic
mice carrying the entire human SR-BI genome. Probucol could stabilize even
murine SR-BI, when transfected into a human cell line, HepG2, whereas
human SR-BI was not stabilized in a mouse hepatoma cell line, Hepa 1-6,
treated with probucol.

Conclusions: Probucol increases hepatic SR-BI protein possibly through
species-specific stabilization of the protein.

Th-P16:373 PROBUCOL DECREASES SERUM AMYLOID A
(SAA) CONCENTRATION DESPITE
HDL-CHOLESTEROL REDUCTION

T. Miida1, A. Takahashi1, K. Kosuge1, O. Hanyu1, D. Masuda2,
O. Miyazaki3 , M. Takeda4, A. Hashimoto4, M. Okazaki4 , M. Okada1.
1Niigata University, Niigata, Japan; 2Osaka University, Suita, Japan;
3Daiichi Pure Chemicals, Ryugasaki, Japan; 4Tokyo Medical And Dental
University, Ichikawa, Japan

Probucol is a mild cholesterol-lowering agent with an anti-oxidant property.
Because oxidative stress causes vascular inflammation, its anti-oxidant prop-
erty is favorable for prevention of atherosclerotic disorders. However, probucol
significantly reduces HDL that also have an anti-oxidant and anti-inflammatory
properties. To examine whether probucol exerts an anti-inflammatory effect
in vivo, we measured serum amyloid A (SAA) in 28 hypercholesterolemic
patients before and after probucol treatment at the daily dose of 500 or 1,000
mg. In some patients, HDL particle size was evaluated by a HPLC analysis and
immunoassay for prebeta1-HDL, an initial acceptor of cellular cholesterol.
We found that SAA concentration reduced from 5.0± 3.4 to 3.3± 2.3 mg/L
(p=0.006), although HDL-cholesterol decreased by 34.5% (p<0.0001). HPLC
analysis revealed that the peak subfraction of HDL was shifted to the smaller
particles. Prebeta1-HDL increased from 21.3± 7.4 to 24.8± 5.8 mg/L apoAI
(n=15, p=0.06), although serum total apoAI decreased by 25.0% (p<0.001). In
conclusion, probucol exerts an anti-inflammatory effect in vivo. We speculate
that probucol treatment may not only inhibit chronic inflammation, but also
promote reverse cholesterol transport.
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Th-P16:374 EFFICACY AND SAFETY OF MORNING
ADMINISTRATION OF FLUVASTATIN EXTENDED
RELEASE FORMULATION IS EQUIVALENT TO
EVENING ADMINISTRATION

H. Scharnagl 1, M. Vogel2, C. Abletshauser3 , F. Freisinger1, T. Stojakovic1 ,
W. Maerz1. 1Medical University, Graz, Austria; 2Astellas Pharma GmbH,
Munich, Germany; 3Novartis Pharma GmbH, Nürnberg, Germany

Fluvastatin is an inhibitor of HMG-CoA reductase and highly efficacious in
the treatment of hypercholesterolemic patients. As the maximum of endo-
geneous cholesterol synthesis is during the night, it has been recommended
that statins have to be taken once daily in the evening. In comparison to
the immediate release formulation, fluvastatin 80 mg extended release (ER)
formulation exhibits a longer mean residence time and may act longer on
cholesterol synthesis. The present study compares the efficacy and safety of
morning and evening administration of fluvastatin ER. In this double-blind,
randomised, multicentre, parallel-group study 236 patients with type IIa/b
hypercholesterolemia were randomized to receive fluvastatin ER 80 mg once
daily in the morning or evening for 8 weeks.

The effects of fluvastatin ER on the concentration of blood lipids and
apolipoproteins were not significantly different between the morning and
evening administration. Fluvastatin ER effectively lowered LDL-C by 34.5%
in the morning treatment group and by 35.0% in the evening treatment group.
Non-inferiority of morning administration compared with evening adminis-
tration was statistically proven. Regarding triglycerides, there was a trend
for greater reductions during morning administration (-23.1%) compared to
evening administration (-16.6%) suggesting a higher impact on triglyceride-
rich lipoproteins when fluvastatin ER is given in the morning. HDL-C was
increased by 9.4% (morning group) and by 6.3% (evening group). The treat-
ment was well tolerated with a slightly lower frequency of adverse effects
in the morning treatment group compared with the evening treatment group
(27.4% vs 35.5%).

The efficacy and safety of the morning administration of fluvastatin ER
is equivalent to the conventional evening administration. Thus, the drug can
be taken independently of daytime which may be more convenient for the
patients.

Th-P16:375 ROSUVASTATIN 5-20 MG IN JAPANESE
HYPERTRIGLYCERIDEMIC PATIENTS:
DOSE-RESPONSE STUDY

Y. Saito1, N. Yamada2, K. Shirai3 , J. Sasaki4. 1Chiba Univ., Chiba, Japan;
2Univ. of Tsukuba, Tsukuba, Japan; 3Toho Univ., Sakura, Japan;
4International Univ. of Health and Welfare, Fukuoka, Japan

Objectives: A dose-response study was conducted to assess effects of rosu-
vastatin (RSV) on triglycerides (TG) and other lipid parameters in Japanese
patients.

Methods: This was a placebo-controlled double-blind study. 154 patients
with TG ≥200 and <800 mg/dL were randomized to RSV 5, 10, or 20 mg
once daily, placebo, or bezafibrate 200 mg twice daily (reference) for 8 weeks.
Percent changes are reported as differences between RSV and placebo, and
were assessed by analysis of variance.

Results: In the placebo comparison, no apparent dose response was seen
for TG reductions and high-density lipoprotein cholesterol (HDL-C) enhance-
ment, but an apparent dose response was observed for other parameters. TG
was reduced by 30.1% with RSV 5 mg, 30.1% with 10 mg, and 32.3% with
20 mg (all P≤0.0001). RSV was associated with large dose-related reduc-
tions in non-HDL-C (38.1% to 45.6%), low-density lipoprotein cholesterol
(LDL-C) (35.5% to 44.6%), total cholesterol (TC) (28.4% to 34.7%), and
large increases in HDL-C (10.7% to 15.0%). Compared with bezafibrate, RSV
showed a trend towards producing smaller improvements in TG and HDL-C
but greater improvements in other parameters. RSV across its dose ranges
reduced TG by 29.1% to 31.1% from baseline, compared with 45.4% for
bezafibrate. RSV was well tolerated.

Conclusions: Compared with placebo, RSV 5-20 mg produces significant
decreases in TG in Japanese hypertriglyceridemic patients without evidence
of a dose response. However, apparent dose response of non-HDL-C, LDL-C
and TC suggests increased benefit with increasing doses.
Funding: This study was supported financially by AstraZeneca.

Th-P16:376 ABCG5/8 AND NPC1L1 POLYMORPHISMS AND
RESPONSE TO PRAVASTATIN IN PROSPER

E. Polisecki1, A. Gaw2, J. Shepherd2, E.J. Schaefer1. 1Cardiovascular
Research Laboratory, Tufts University, Boston, MA, USA; 2Department of
Pathological Biochemistry, Glasgow, United Kingdom

PROSPER was a study in which 5804 men and women (mean age 75 years)
with or without vascular disease were randomized to placebo or pravastatin 40
mg/day and followed for a mean of 3.2 years. Coronary heart disease (CHD)
death and non fatal myocardial infarction were reduced by 19% (p=0.006), a
30% estimated reduction over 5 years. We are investigating the genetic bases
of the variability in LDL lowering (mean -34%) in response to pravastatin,
and genetic variation in CHD risk reduction. We have previously documented
that LDL cholesterol lowering variability in response to the simvastatin/niacin
combination relates to changes in plasma beta sitosterol, suggesting that statins
can uppregulate intestinal cholesterol absorption.

We have therefore evaluated 5 single nucleotide polymorphisms (SNPs)
at the ABCG5/8 genes and 6 SNPs at the NPC1L1 gene in all PROSPER
participants in order to test the hypothesis that variability at these gene loci can
affect variation in LDL lowering, changes in plasma sterols, and CHD risk re-
duction. Our preliminary data indicates that the presence of the ABCG8 D19H
variant, found in 7.1% of the population, results in a significantly greater LDL
cholesterol lowering response to pravastatin than other genotypes. Our data set
on ABCG5/8 and NPC1L1 SNPs will be presented at the meeting. Our data
are consistent with the concept that genetic variation at these gene loci affects
intestinal cholesterol absorption, LDL lowering response to statins, and CHD
risk reduction. Hyporesponders to statins may therefore be ideal candidates
for ezetimibe treatment to decrease intestinal cholesterol absorption.

Th-P16:377 THE EFFECT OF GRAPEFRUIT JUICE
CONSUMPTION ON METABOLISM OF STATINS IN
PATIENTS WITH PRIMARY DYSLIPIDEMIA

H. Paschalidou, A. Efthimiadis, I. Efthimiadis, M. Raptopoulou-Gigi. Lipid
Clinic, 2nd Internal Medicine Department, Hippocration Hospital,
Thessaloniki, Greece

Objectives: To study the effect of grapefruit juice consumption in patients who
received lipophilic statin therapy for the management of primary dyslipidemia.

Methods: 30 patients were treated (aged 45±4.5 years) with lovastatin 40
mg/day for the management of primary dyslipidemia. All patients had been
tolerating the medication well. The last 6 months 12 of them presented with
fatigue, weakness and muscle pain. Clinical examination was negative. The
patients’ history, revealed grapefruit juice (200 ml) consumption once daily
the same time.

Results: In all patients there was improvement of the lipidemic profile.
Total cholesterol was reduced by 20-28%, triglycerides by 24-28%, LDL by
31-34%, and HDL was increased by 6-8%. Liver enzymes (SGOT, SGPT)
and creatine kinase (CK) levels were normal in the patients who received only
lovastatin. In the subgroup, who consumed grapefruit juice the same time with
lovastatin therapy, was observed a 20-fold increase in levels of liver enzymes
and creatine kinase levels were 2200-3000 IU/L. There was immediate discon-
tinuance of drug and grapefruit juice. Laboratory examination of liver and renal
function was held daily. We excluded other systemic diseases and we observed
daily the CK levels. In a week, all biochemical markers came at normal levels.

Conclusion: Lipophilic statins undergo cytochrome P450 oxidative me-
tabolism, especially by the isoenzyme CYP3A4. Grapefruit juice is also
metabolized by the same cytochrome. Co-administration of grapefruit juice
and lipophilic statins increases drugs’ levels causes toxic effects in liver and
muscle function and must be avoided.

Th-P16:378 LOW HDL CHOLESTEROL PREDICTS THE ONSET
OF TRANSPLANT VASCULOPATHY IN PEDIATRIC
CARDIAC RECIPIENTS ON PRAVASTATIN
THERAPY

M. Hedman1, R. Pahlman2, J. Sundvall2 , C. Ehnholm2, M. Syvänne3,
E. Jokinen1, M. Jauhiainen2 , C. Holmberg1, M. Antikainen1 . 1Hospital for
Children and Adolescents, Helsinki, Finland; 2National Public Health
Institute, Helsinki, Finland; 3Division of Cardiology,University of Helsinki,
Helsinki, Finland

Objective: Transplant coronary artery disease (TxCAD) is the main cause of
poor long-term survival among pediatric cardiac transplant recipients(CTR).
We investigated lipoprotein levels and composition of lipoprotein particles

XIV International Symposium on Atherosclerosis, Rome, Italy, June 18–22, 2006



Thursday, June 22, 2006: Poster Session
P16 Pharmacological control of lipids and lipoproteins 577

T
H

U
R

S
D

A
Y

in pediatric CTR with and without TxCAD before and after 1 year of
pravastatin use.

Methods: Subjects (n=19) receiving triple immunosuppressive therapy
were grouped into patients with and without TxCAD based on angiography.
Lipoproteins were isolated by ultracentrifugation and their lipid/protein com-
positions were determined. Healthy age-matched subjects (n=21) served as
controls.

Results: Compared to patients with healthy coronaries, patients with Tx-
CAD had lower HDL-C levels but higher apoB-100/apoA-I ratios at baseline
and 1 year after pravastatin therapy. Their LDL particles at baseline were
enriched with triglycerides (TG). When compared with healthy controls trans-
plant recipients had elevated serum TG at baseline correlating negatively with
HDL-C level and apoB-100/apoA-I ratios were higher.

Conclusions: Low HDL-C level and apoB-100/apoA-I were associated
with the development of TxCAD. Pravastatin therapy lowered cholesterol
levels and improved quality of LDL and HDL2 particles. Pravastatin failed
to normalize elevated TG and prevent the progression TxCAD in some
patients.The data suggest that the metabolic consequences of hypertriglyc-
eridemia are associated with TxCAD in pediatric patients.
Funding: The Finnish Med Foundation, Foundation for Ped Res, Biomedicum
Foundation, Helsinki Univ Central Hosp Res&Ed Fund.

Th-P16:379 BALANCING FEEDBACK AND LIPOPROTEIN
TRANSPORT IN THE METABOLIC SYNDROME

E.M.M. Ooi1, G.F. Watts1, J. Ji1, A.G. Johnson2, K.A. Rye3, D.C. Chan1,
P.H.R. Barrett1 . 1University of Western Australia, Perth, Australia;
2GlaxoSmithKline R&D, King of Prussia, PA, USA; 3Heart Research
Institute, Sydney, Australia

Feedback mechanisms (balancing or reinforcing) are well known features
of complex system, but have not been adequately defined in lipoprotein
metabolism. The effects of atorvastatin on apolipoprotein B-100 kinetics and
plasma lipid concentrations were investigated in a randomised, placebo con-
trolled cross-over study of 11 men with the metabolic syndrome. Four weeks
treatment of atorvastatin (40mg/day) significantly enhanced the fractional
catabolic rates (FCRs) of apoB in VLDL, IDL and LDL (all p<0.01), with
no significant change in their production. It also significantly lowered plasma
total cholesterol, LDL-cholesterol, apoB and triglyceride concentrations (all
p<0.001). The increase in FCRs of VLDL-, IDL- and LDL-apoB were posi-
tively correlated with their correspondent production rate (r=0.570, p=0.067;
r=0.703, p=0.016; and r=0.917, p<0.001, respectively). The perturbation
to accelerated catabolism of all apoB-100 containing lipoproteins elicits a
generalised and proportional balancing feedback response that attempts to
offset a primary reduction in plasma concentrations of VLDL-, IDL- and
LDL-apoB-100 with atorvastatin treatment. This balancing feedback response
provides a mechanistic rationale for combining statins with other treatments
that target reduction of apoB production in the metabolic syndrome.

Th-P16:380 ATORVASTATIN IMPROVES ATHEROGENIC STATE
BY DECREASING RLP -C AND NEFA

A. Nakata, T. Shingu, S. Nomura, R. Kuwashima, M. Katsumoto,
K. Chayama. Department of Medicine and Molecular Science, Graduate
School of Biomedical Science, Hiroshima University, Hiroshima, Japan

Objective: Atorvastatin has stronger cholesterol lowering action in com-
parison with conventional statines,leading to preventing cardiovascular and
cerebrovascular disease. Remnant-like particles (RLP) are well-known as
atherogenic lipoprotein. We therefore investigated the effect of atorvastatin on
RLP-cholesterol (RLP-C) as well as other lipid indices and factors as glucose
metabolism in patients with insufficient control of lipid levels.

Methods: Eighty eight patients with insufficient control of lipid levels
using other statin therapy took part in this study. All the patients were
administered atorvastatin for 12 weeks by changing from the other statins.
Before and after the treatment, concentrations of lipids including RLP-C and
of glucose metavolism were measured by routine chemical methods.

Results: After treatment with atorvastatin, total cholesterol, LDL-
cholesterol and triglyceride decreased (-21.9%, -32.2%, -21.8%, P<0.001,
respectively), and HDL-cholesterol increased (5.2%, P<0.001) significantly.
RLP-C and NEFA also diminished significantly (-32.4%; P<0.001, -15.9%;
P<0.005, respectively), whereas fasting plasma glucose and HbA1C were not
changed.

Conclusions: Atorvastatin improves atherogenic state by decreasing RLP-
C, and may have a benefit on insulin status.

Th-P16:381 TREATING TO TARGET PATIENTS WITH
PRIMARY HYPERLIPIDEMIA: COMPARISON OF
THE EFFECTS OF ATORVASTATIN AND
ROSUVASTATIN (THE ATOROS STUDY)

H. Milionis1, E. Rizos1, M. Kostapanos1, T. Filippatos1, J. Goudevenos1,
D. Mikhailidis2 , M. Elisaf1. 1Department of Internal Medicine, University of
Ioannina, Ioannina, Greece; 2Department of Clinical Biochemistry, Royal
Free Hospital, London, United Kingdom

Objectives: In a 24-week, open-label, randomized, parallel-group study we
compared the efficacy and the metabolic effects beyond lipid-lowering of ator-
vastatin (ATV) and rosuvastatin (RSV) in cardiovascular disease-free subjects
with primary hyperlipidemia treated to LDL-Ctarget.

Methods: After a 6 week dietary lead-in period, patients were randomized
to RSV 10mg/day (n=60) or ATV 20mg/day (n=60). After 6 weeks on
treatment the dose of the statin was increased (to RSV 20mg/day or ATV
40mg/day) if the treatment goal was not achieved.

The primary outcome was the percentage of patients reaching the treatment
goal; secondary outcomes were changes in lipid and non-lipid metabolic
parameters.

Results: A total of 45 patients (75.0%) in the RSV-treated group and
43 (71.7%) in the ATV-treated group achieved treatment target at the initial
dose of statin therapy. Similar significant reductions in total cholesterol,
LDL-C, apolipoprotein (apo) B, triglycerides, apoB/apoA1 ratio, fibrinogen
and high-sensitivity C-reactive protein levels were seen. RSV had a significant
HDL-C-raising effect and showed a trend towards increasing apoA1 levels.
Glycemic control and renal function parameters were not influenced by statin
therapy. ATV, but not RSV, showed a significant hypouricemic effect.

Conclusions: Rosuvastatin and atorvastatin were equally efficacious in
achieving LDL-cholesterol treatment goals in patients with primary hyper-
lipidemia at the start dose of RSV 10 mg and ATV 20 mg, respectively,
and following dose titration. RSV seems to have a significantly higher
HDL-C-raising effect, while ATV lowers serum uric acid levels.

Th-P16:382 MEVALONATE CYCLE OF HUMAN MONOCYTES
IS DISTURBED BY LEPTIN IN VITRO

B. Kosztáczky, G. Fóris, I. Seres, A. Kassai, T. Kalmár, G. Paragh. First
Department of Medicine, Medical and Health Science Center, University of
Debrecen, Debrecen, Hungary

Leptin - as a member of cytokine I superfamily - is able to stimulate human
monocytes through its long type receptors (LpRL), in which signal pathway
the mitogen activated protein kinase (MAPK) - the extracellular signal reg-
ulated kinases (ERKs) - and the phosphatidyl inositol 3 kinase (PI3K) are
involved. Other cytokines, such as interleukins (ILs), are able to elicit up-
regulation of the sterol regulating element binding protein (SREBP) cleavage
activating protein (SCAP)-related genes. Consequently, some of the cytokines
have enhancing effect on the 3-hydroxy-3-methylglutaryl coenzyme A (HMG
Co A) reductase and on the mevalonate cycle. In our present study, the effect
of leptin on NADPH oxidase and mevalonate cycle activation was carried out
on monocytes obtained from 20 healthy controls (C), and 21 patients whith
hypercholesterolemia (HC). Our results suggest that 1. In the signal pathway
of leptin-stimulation, the following factors were involved: pertussis toxin
(PTX)-resistant inositol trisphospathe (IP3) and Ca2+ signals, the PI3K and
MAPK cascades and the mevalonate cycle. 2. Leptin was able to induce, both
in C and HC monocytes, the enhancement of superoxide anion generation and
cholesterol synthesis, however, the increase was greater in HC than in control
cells. 3. The Fluvastatin (Flu)-inhibitable superoxide anion and cholesterol
productions was significantly higher both in the resting and leptin-stimulated
HC-monocytes than in the control cells.

Th-P16:383 STATIN EFFECTS ON HIGH-DENSITY
LIPOPROTEIN LEVELS HAVE BOTH
TRIGLYCERIDE-DEPENDENT AND INDEPENDENT
COMPONENTS

P.H. Jones1, F. McTaggart2, H. Southworth2. 1Baylor College of Medicine,
Houston, Texas,TX, USA; 2AstraZeneca, Macclesfield, United Kingdom

Objective: Since the mechanisms by which statins increase HDL and the rea-
sons for differences between statins are not clear, we investigated whether the
statin-induced elevations in HDL-C and ApoA-I are dependent or independent
of TG reduction.

Methods: We examined data from the previously published STELLAR
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study. Per protocol data were used with ∼130 patients in each treatment
group. Summary plots and tables followed by projection pursuit regression
and cross-validation were used to model and interpret the data.

Results: Plots of the on-treatment log % changes from baseline in TG and
HDL-C revealed that the slopes of the regression lines were similar for all
the statins, suggesting a uniform TG-dependent component of the effect. The
% changes from baseline in HDL-C corresponding to no change in TG for
each statin were, in rank order: rosuvastatin (5% to 7%), simvastatin (4%),
pravastatin (2% to 4%) and atorvastatin (-3% to 3%). These TG-independent
changes were unrelated to dose except in the case of atorvastatin for which
the effect diminished with each increment in dose. Similar conclusions were
reached when the data on absolute changes in TG and HDL-C were consid-
ered. The rank order and degrees of effect on ApoA-I were similar to the
TG-independent effects on HDL-C.

Conclusion: In addition to the statin effects on HDL that correlate with
TG lowering, there are those that appear to be TG-independent and which
account for the majority of the difference between statins in their overall effect
on HDL levels. These components may correspond to distinct mechanisms of
action.
Funding: The study was funded by AstraZeneca.

Th-P16:384 EFFECTS OF ROSUVASTATIN AND ATORVASTATIN
ON THE APOB/APOA-1 RATIO IN PATIENTS WITH
ACUTE CORONARY SYNDROME: THE
CENTAURUS STUDY

J.-M. Lablanche 1, J.-C. Tardif2, A. Benkritly3 . 1CHR - Hôpital
Cardiologique, Lille, France; 2Montreal Heart Institute, Montreal, Canada;
3AstraZeneca France, Rueil Malmaison, France

Objectives: Patients with acute coronary syndromes (ACS) are at high risk
of recurrent coronary events. The ApoB/ApoA-I ratio is a strong predictor
of cardiovascular morbidity and mortality. Furthermore, apolipoprotein con-
centrations are not affected by the patient’s fasting status and are therefore
practical to measure in patients presenting with ACS. CENTAURUS was
designed to assess the effects of rosuvastatin (RSV) and atorvastatin (ATV)
on the ApoB/ApoA-1 ratio and inflammatory markers in patients with ACS
following percutaneous coronary intervention (PCI).

Methods: This is a randomised, double-blind, parallel-group study in
men and women aged 18-75 years with an ACS without ST elevation, with
onset of symptoms within 24 hours before admission for PCI. At admission,
patients are randomised to RSV 20 mg or placebo; at discharge, patients
initially receiving placebo are randomised to RSV 20 mg or ATV 80 mg and
the other group will continue on RSV 20 mg. The primary objective is to
compare the effect of RSV and ATV on the ApoB/ApoA-I ratio 3 months after
discharge. Secondary endpoints include effects on other lipids/lipoproteins
and inflammatory markers at 1 and 3 months; effect of RSV on inflammatory
markers before discharge; and achievement of guideline LDL-C goals at 3
months. Safety will be assessed throughout the study.

Conclusions: CENTAURUS is ongoing and will recruit ∼1150 patients at
115 centres in seven countries. Results are expected in 2007 and will provide
important data on the use of the ApoB/ApoA-I ratio and the benefits of statin
treatment in patients with ACS.
Funding: Supported by AstraZeneca.

Th-P16:385 EFFICACY AND SAFETY OF LONG-TERM
ATORVASTATIN TREATMENT IN PATIENTS WITH
STABLE CORONARY ARTERY DISEASE
COMPLICATED WITH CONGESTIVE HEART
FAILURE

Sh.D. Chumburidze, N.N. Kipshidze, G.D. Shelia. National Center of
Therapy, Tbilisi, Georgia

The aim of the study was to evaluated the efficacy and safety of long-term
atorvastatin treatment in patients (pts) with coronary artery disease (CAD)
complicated with congestive heart failure. (CHF).

Methods: We studied 80 pts (65 men, 15 women. mean age 62.4 ±
4.5 years, left ventricular ejection fraction (LVEF) less or equal 40%) with
stable CAD complicated with CHF. This was a double- blind, placebo con-
trolled trial with atorvastatin (liprimar, Pfizer, USA) (40 mg) administered
once daily. Background therapy were similar for groups. Complete lipid
profile, anti-inflammatory markers (fibrinogen, Hs-CRP), endothelium depen-
dent vasodilatation (EDD), plasma nitrite/nitrate levels and echocardiographic
evaluation were performed. Duration of the study was 1 year.

Results: significant lowering of T-cholesterol (-37.8%), LDL-cholesterol
(-49%), Tg (-30%), fibrinogen (-30.1%), Hs-CRP(-24.1%), plasma nitite/
nitrate (-57.4%) levels were observed after 1 year of atorvastatin treatment.
This was accompanied by significant increases of HDL-cholesterol (+12. 4%),
EDD (+66.3%) and LVEF (from 42.4 ± 11% to 47.1 ± 10. 4%) (P less
or equal 0.001 vs placebo for all variables). Therapy with atorvastatin were
well tolerated. The syndrom of drug induced myopathy, albuminuria and
rhabdomyolyses were observed in any pts.

Conclusion: Thus, atorvastatin significantlly improves LVEF in pts with
CAD when administered chronically. This might be explained through its
anti-inflammatory activity and beneficial effects on endothelium function.

Th-P16:386 INTENSIVE LOWERING OF LOW-DENSITY
LIPOPROTEIN CHOLESTEROL PREVENTS THE
PROGRESSION OF CORONARY RESTENOSIS

A. Iwata, S. Miura, S. Imaizumi, K. Shirai, K. Mori, B. Zhang, H. Nishikawa,
K. Mastuo, K. Saku. Fukuoka University School of Medicine, Fukuoka, Japan

Background: It is unclear whether the reduction of coronary restenosis by
statins is due to a decrease in low-density lipoprotein (LDL) cholesterol and/or
pleiotropic effects.

Methods and Results: The subjects included AMI patients who had initial
coronary angiograms and significant coronary stenosis and were implanted
with a stent. After stent implantation, patients were treated either with (n=36)
or without (n=14) statin. In this study, treatment with statin reduced %
coronary diameter stenosis (DS) and was associated with a greater reduction
in LDL cholesterol at 6 months after stenting in patients with acute myocardial
infarction (AMI), while there were no differences in adhesion molecules, CCR
or CXCR chemokines. Interestingly, changes in % DS between before and
after statin treatment at 6 months (delta %DS) were positively correlated with
delta LDL cholesterol, and patients who had an LDL cholesterol level of less
than 80 mg/dl had a significantly lower delta %DS. In addition, delta %DS
was significantly related only to the reduction in LDL cholesterol as assessed
by a stepwise multivariable regression analysis.

Conclusions: These results suggest that intensive lowering of LDL choles-
terol is the most critical factor in preventing coronary restenosis.

Th-P16:387 EFFECT OF ROSUVASTATIN ON OUTCOMES IN
CHRONIC HAEMODIALYSIS PATIENTS -
BASELINE DATA FROM THE AURORA STUDY

B. Fellström 1, F. Zannad2, R. Schmieder3, H. Holdaas4, A. Jardine5,
H. Rose6, W. Wilpshaar6. 1University Hospital, Uppsala, Sweden; 2Hôpital
Jeanne d’Arc, Toul, France; 3Univ.-Klinik, Erlangen-Nürnberg, Germany;
4Rikshspitalet, Oslo, Norway; 5Western Infirmary Hospital, Glasgow, United
Kingdom; 6AstraZeneca, Macclesfield, United Kingdom

Objective: Rosuvastatin (RSV) is the most effective statin for lowering LDL-C
levels. Patients receiving chronic haemodialysis (HD) have a greatly increased
risk of CVD compared with the general population. AURORA is the first large-
scale international trial to assess the effects of a statin on cardiovascular (CV)
risk, irrespective of baseline lipid levels, in patients receiving chronic HD.

Methods: AURORA is a double-blind, randomised, multicentre, parallel-
group study comparing the effects of RSV 10 mg with placebo in 2775 patients
receiving chronic HD. The primary study endpoint is time to first major CV
event (CV death, non-fatal myocardial infarction, non-fatal stroke). Secondary
endpoints include all-cause mortality, major CV event-free survival time, time
to CV death, time to non-CV death, CV interventions, tolerability of treatment
and health economic costs per life-year saved. Additionally, changes in lipid
and lipoprotein levels, oxidised LDL and CRP are being assessed.

Results: Mean age of the overall study population at baseline was 64y, and
mean BMI was 25.4 kg/m2. Half of the population had documented CHD or
a risk-equivalent, and 26% had diabetes. Mean levels of LDL-C and HDL-C
were 2.6 and 1.2 mmol/L, respectively. Median time since starting HD was
28m. The DSMB have reviewed interim data after ∼310 patients had a major
CV event. The study is expected to complete in 2007.

Conclusions: AURORA will establish the clinical efficacy, tolerability and
health economics of RSV in patients receiving chronic HD, and guide its
usage in this high-risk population.
Funding: Supported by AstraZeneca.
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Th-P16:388 EFFECTS OF DIETARY COQ10
SUPPLEMENTATION ON SERUM LIPID, COQ10
AND LIVER ENZYME LEVELS IN
HYPERCHOLESTEROLEMIC PATIENTS TREATED
WITH ATORVASTATIN

H. Mabuchi1, A. Nohara1, J. Kobayashi2, M. Kawashiri3 , A. Inazu4.
1Department of Lipidology, Kanazawa University, Kanazawa, Japan;
2Department of Lifestyle-Related Disorders, Kanazawa University,
Kanazawa, Japan; 3Department of Cardiovascular Disorsers, Kanazawa
University, Kanazawa, Japan; 4Department of Laboratory Science,
Kanazawa University, Kanazawa, Japan

Objective: The long-term efficacy and safety of HMG-CoA reductase in-
hibitors (statins) have been established. However, inhibition of this enzyme
results in decreased synthesis of cholesterol and other products downstream
of mevalonate, such as CoQ10, which is an essential electron carrier and a
potent antioxidant. Here we studied the effects of supplemental CoQ10 in the
patients treated with atorvastatin on serum CoQ10, lipoprotein cholesterol,
and liver enzymes levels.

Methods: This is a randomized double-blind, placebo-controlled study. 49
hypercholesterolemic patients were treated with 10 mg/day of atorvastatin for
16 weeks, and the half of the group were supplemented with 100 mg/day of
CoQ10 (CoQ10 group) and the other half with placebo (placebo group).

Results: Treatment with atorvastatin in the CoQ10 group reduced mean
serum LDL-cholesterol levels by 43.4%, while in the placebo group by 48.9%.
The increment of HDL-cholesterol was more striking in the CoQ-10 group
((8.1%, p=0.0064) than the placebo group (3.3%, p=0.0347). The mean serum
CoQ10 level in the placebo group decreased by 41.5% (p<0.00001), while
that in the CoQ10 group increased by 227.3% (p<0.00001). Serum AST and
ALT levels increased at 8 and 12 study weeks in the CoQ10 group, while the
increments were observed at 4, 8 and 12 study week in the placebo group.
There were no serous adverse events in both groups.

Conclusions: Atorvastatin decreased serum CoQ10 levels, and supplemen-
tation with CoQ10 definitely increased serum CoQ10 levels. Supplementation
of CoQ10 may increase HDL-C levels, and reduce early elevations of serum
liver enzyme levels.

Th-P16:389 TREATMENT OF ATHEROSCLEROSIS WITH
STATINS AT PRESENT AND IN FUTURE

N.N. Kipshidze. National Center of Tyerapy, Tbilisi, Georgia

Objective: The aim of the study was to evaluate the clinical effect of
atorvastatin, its influence on inflammatory markers and side effects.

Method: This was a randomised, double blind placebo controlled trial of
atorvastatin (40mg) administered once daily during 2 years. Inclusion criteria
were: patients with stable angina pectoris, average low density lipoprotein
cholesterol level > 130 mg/dl, but <270 mg/dl, triglycerid level < 500 mg/dl,
serum level of CRP > 2mg, but <30mg. Serum level of fibrinogen at least
700 mg. Patients were randomely assigned to one of two treatment groups: 1.
receiving 40mg atorvastatin (N=50), 2. receiving placebo (N=50).

Results: In our supervision optimal atorvastatin doze is 40 mg. On the one
side it is sufficient for braking atherosclerotic process in coronary arteries.
About this speaks both normalization of lipid parameters, reduction of number
of angina pectoris attacks and nitroglycerin consumption especially pleiotropic
effects of statins affect on inflamation markers such as CRP and fibrinogen
which decreased up to normal level. Side effects were myalgia (4%). No
significant elevations of CK, ALT or AST were observed. No cases of death
and heart attacks were detected.

Conclusion: So present treatment of atherosclerosis enables us to stop its
progression and transfer aggresive atheroslerosis to stable one. In future we
are planning to involve ezetimibe (Zetia) administered with atorvastatin, what
we have already begun and we shall have chance to observe the regression of
atheroma after angiography, about which the data already exist in literature.
But we’ll say our word in future.

Th-P16:390 EVALUATION OF THE SAFETY OF ATORVASTATIN
TREATMENT IN ELDERLY PATIENT
POPULATION

N.N. Kipshidze, I. Petriashvili, K. Kapanadze. National Center of Therapy,
Tbilisi, Georgia

Objective: The aim of the study was to find out the adverse events of
atorvastatin treatment in 10-80mg doze range.

Methods: We studied 72 patients with coronary heart disease. Their age
was 65 years and up. Among them were patients with stable angina (35),
none stable angina (12) and also patients, who experienced a stroke (25).
Patients were randomely assigned to recieve atorvastatin 10-80mg doze range
or placebo. Once a month we studiesd treatment associated, hepatic, renal and
musculoskeletal adverse events.

Results: At the time of trial a total of 72 patients were categorized in
atorvastatin 10mg (N=11), 20mg (N=26), 40mg (N=29), 80mg (N=6) and
placebo (N=68). Overall adverse events profiles for all atorvastatin groups and
placebo were similar. Most frequent treatment associated adverse events were
related to the digestive system (<9,2% all groups). Persistent CPK elevations
(>10 × ULN) were not observed in any group. Persistant elevation of AST,
ALT, GGT were not observed in any group of patients. The incidence of
myalgia was mentioned in 12 patients in the group receiving atorvastatin
40mg, but after administration atorvastatin in the evening, this adverse event
never continued. No cases of albuminuria and no cases of rhabdomyolysis
were observed.

Conclusion: The number of adverse events in atorvastatin treated elderly
did not increased with the dose and was similar to that observed with placebo.
So the results suggest, that atorvastatin is not only safe and well tolerated, but
also should be taken in consideration when managing the cardiovascular risk
in the elderly.

Th-P16:391 THE EFFICACY OF ROSUVASTATIN TREATMENT
IN PATIENTS WITH STABLE ANGINA

K. Kapanadze. National Center of Therapy, Tbilisi, Georgia

Objective: The aim of the study was to evaluate the efficacy of rosuvastatin
treatment in patients with stable angina.

Methods: We studied 46 patients with total cholesterol (T-CHOL) of at
least 230 mg/dl, low density lipoproteincholesterol (LDL-CHOL) - 155,5
mg/dl and triglycerids of less than 370mg/dl. Patients mean age was 58 ±
5,2. Among them were 34 patients with dyslipoproteinemia type IIB (group I)
and 12 patients with - IV type (group II). Patients were randomly assigned to
recieve rosuvastatin 10mg every day (IA, IIA) or 10mg after every day (IB,
IIB) during 3 months. Background therapy was similar for groups.

Results: Lipid parameters were measured after two weeks treatment and
then after tree months. After 2 weeks treatment in I and II groups, the
average percent changes from base line were as follows: T-CHOL (-35,69%)
(P<0,001), LDL-CHOL (-47,21%) (P<0,001), TG (-33,34%) (P<0,001). 3
months treatment results show that in IA and IIA subgroups, T-CHOL AND
LDL-CHOL levels are statistically trusty defended to target levels. In IB
subgroup T-CHOL, LDL-CHOL levels decrease tendention is kept and it is
statistically trusty, but according to the 2 weeks treatment results, their levels
are increased. In IIB subgroup T-CHOL, LDL-CHOL and TG levels, also TG
levels in the IB subgroup were observed to have decrease tendention, but it is
not statistically trusty.

Conclusion: Rosuvastatin 10mg administered once daily is able to achieve
target LDL-CHOL level in many cases of dislipoproteinoemia and these levels
are able to be kept during 10 mg rosuvastatin administration after every day.
Funding: My family.

Th-P16:392 EFFECTS OF PITAVASTATIN ON LIPOPROTEIN
METABOLISM IN HYPERCHOLESTEROLEMIC
PATIENTS: A STABLE ISOTOPE STUDY

K. Ikewaki, Y. Nakada, T. Wakikawa, Y. Inoue, S. Mochizuki. Division of
Cardiology, Department of Internal Medicine, Jikei University School of
Medicine, Tokyo, Japan

Objective: We performed in vivo kinetic studies utilizing stable isotopically
labeled leucine, glycerol, and glucose in order to assess the effects of pitavas-
tatin, a potent HMG-CoA reductase inhibitor, on apoB, VLDL triglyceride
(TG), and glucose metabolism.

Methods: Pitavastatin, 2mg daily, was administered for 8 weeks and the
stable isotope kinetic studies were repeated at baseline and after the treatment.
Tracer/tracee ratios of apoB, glycerol, and glucose were determined by gas-
chromatography mass spectrometry and modeling program (SAAMII) was
used to estimate the fractional catabolic rate (FCR).

Results: Plasma TC, TG, and LDL-C were significantly decreased by
33%, 35%, 43%, respectively and HDL-C was increased by 7%. VLDL apoB
FCR was increased by 39% and production rate (PR) was decreased by 23%
(p<0.05), resulting in a 44% reduction of VLDL apoB levels. IDL apoB
FCR was also significantly increased by 44% with PR unchanged. Decreased
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LDL apoB levels were due solely to the markedly increased FCR (63%).
VLDL TG FCR was found to be increased by 63%, a finding consistent
to the increased VLDL apoB FCR. Glucose metabolism was not altered by
pitavastatin.

Conclusions: The present kinetic study demonstrated that, in addition to
the increased LDL catabolism, pitavastatin exerts additive effects by accelerat-
ing VLDL and IDL catabolism and inhibiting VLDL secretion from the liver,
thus providing a potential benefit in patients with combined hyperlipidemia
such as metabolic syndrome.
Funding: This study was funded in part by a grant from Kowa Co., Ltd.,
Tokyo, Japan.

Th-P16:393 EFFECTS ON LIPID PROFILE, CHRONIC
INFLAMMATION AND RENAL FUNCTION OF
FLUVASTATIN TREATMENT IN DYSLIPIDAEMIC
PATIENTS WITH CHRONIC RENAL FAILURE

L. Di Lullo, R. Addesse, C. Comegna, C. Galderisi, G.R. Iannacci, P. Polito.
Department of Nephrology and Dialisys S.Giovanni Evangelista Hospital,
Tivoli, Italy

Introduction: Dyslipidaemia and oxidative stress are common in patients
with end-stage renal disease and represent an important risk factor for the
progression of renal impairment; in these patients fluvastatin has been found
to have protective renal effects. Fluvastatin has shown to be able to positively
influence both CRP and LDL levels inducing with a reduction in inflammatory
activity.

Patients and Methods: In this 8 month prospective study 130 patients
were randomly assigned either to fluvastatin XL 80 mg o.d. (80 patients) or
control group. Men and women with a diagnosis of mild-to-moderate chronic
renal failure (according to K-DOQI guidelines) for at least 5 years were
enrolled.

Aim of the Study: Aim of this trial was to evaluate the effect of fluvastatin
on the lipid profile, renal function and chronic inflammation in dyslipidaemic
patients with CRF.

Results: Total cholesterol, LDL C, HDL C, and triglycerides values
showed a significant decrease after 6 months of treatment. Improvement of
renal function has been observed in 65% of fluvastatin patients at the end of
the 6 month treatment period. A statistically significant reduction in CRP has
been observed in 75% of patients treated with fluvastatin, such as omocistein
levels and improvement of RI measured in renal vessels.

Conclusions: Patients with established CRF show an altered lipid metab-
olism which contributes to the increase of cardiovascular risk.In patients with
established chronic renal failure, treatment with fluvastatin has been shown
to be effective in improving the lipid profile, degree of nephroprotection,
reducing chronic inflammation pattern.

Th-P16:394 EFFICACY AND TOLERABILITY OF
ROSUVASTATIN AND ATORVASTATIN WHEN
FORCE-TITRATED IN HIGH-RISK PATIENTS:
RESULTS FROM THE ECLIPSE STUDY

O. Faergeman1, F. Sosef2, E. Duffield2. 1University Hospital, Aarhus,
Denmark; 2AstraZeneca, Macclesfield, United Kingdom

Objective: Guidelines for cardiovascular disease prevention state elevated
LDL-C as a major risk factor and specify goals for treatment of dyslipidaemia.
Many patients, particularly those at high risk, fail to reach their goals due
to suboptimal treatment and lack of dose titration. ECLIPSE compared the
effects of rosuvastatin (RSV) 10-40 mg with atorvastatin (ATV) 10-80 mg on
achievement of lipid goals in high-risk patients.

Methods: After 6 weeks’ dietary lead-in, 1036 patients with LDL-C
≥160-<250 mg/dL and CHD, CHD-risk equivalents or clinical evidence of
atherosclerosis were randomised to force-titrated treatment with RSV (10, 20
and 40 mg for 6, 6 and 12 wk) or ATV (10, 20, 40 and 80 mg each for 6
wk). The primary endpoint was NCEP ATP III LDL-C goal (<100 mg/dL)
achievement at wk 24. Secondary endpoints included achievement of other US
and European lipid goals, changes in lipids and lipoproteins, and tolerability.

Results: Mean LDL-C at baseline was 189 mg/dL and 188 mg/dL in
the RSV and ATV groups, respectively. Significantly more patients achieved
LDL-C <100 mg/dL (84 vs 75%), 2003 European LDL-C goals (83 vs 73%)
and updated NCEP LDL-C goals (46 vs 34%) with RSV vs ATV at wk 24 and
all other timepoints (all p<0.001). RSV improved lipoprotein variables (in-
cluding LDL-C, HDL-C, ApoB, ApoA-I) from baseline significantly (p<0.05)
more than ATV at all timepoints. Both treatments were well tolerated.

Conclusions: Significantly more patients achieved lipid goals with RSV
10-40 mg than with ATV 10-80 mg. RSV is also more effective in improving
the atherogenic lipid profile.
Funding: Supported by AstraZeneca.

Th-P16:395 EFFECTS OF MAXIMAL STATIN THERAPY ON
THE HIGH DENSITY LIPOPROTEIN (HDL)
SUBPOPULATION PROFILES OF
HYPERCHOLESTEROLEMIC SUBJECTS

B.F. Asztalos1, F. McTaggart2 , K.V. Horvath1, F. Lemaulf2, G.E. Dallal1 ,
E.J. Schaefer1. 1Tufts University, Boston, MA, USA; 2AstraZeneca, Cheshire,
United Kingdom

Objective: To assess the effects of maximal statin therapy on HDL subpopu-
lations as prior data indicate that low levels of the large alpha-1 and alpha-2
and elevated levels of the small prebeta-1 HDL subpopulations are superior to
HDL-C in assessing CHD risk and coronary atherosclerosis progression.

Methods: HDL subpopulations were determined by 2D gel-electrophoresis
in plasma from hypercholesterolemic subjects participating in the STELLAR
Study (n=306) at baseline and at 6 weeks of therapy with either atorvastatin
(A) 80mg or rosuvastatin (R) 40mg.

Results: Both statins significantly decreased prebeta-1 HDL levels by
∼40%. However, R increased alpha-1 (24.4%) and alpha-2 (13.4%) signifi-
cantly more than did A (11.9% and 3.8%). Even greater changes were seen
in those with low HDL-C. A step-wise analysis indicated that the responses
to statin treatment in the majority of the subpopulations (prebeta-1, alpha-1,
alpha-3, all pre-alpha-mobility HDLs) were influenced by change in TG in
addition to their baseline levels. Baseline TG levels had an influence on
alpha-1 and baseline HDL-C levels had an influence on alpha-1 and alpha-2
HDL response.

Conclusions: Our analysis indicates that maximal doses of R are more
effective than A in favorably modifying HDL subpopulations. Treatment
change in TG as well as baseline TG and/or HDL-C are important factors
influencing statin-induced changes in the HDL subpopulation profile. These
data support the concept that alterations in HDL subpopulations induced by
statins are in part a consequence of reduced cholesteryl ester transfer from
HDL to TG-rich particles.
Funding: AstraZeneca

Th-P16:396 EFFECTS OF LOW-DOSE ATORVASTATIN
THERAPY ON THE INSULIN AND LIPID LEVELS IN
PATIENTS WITH CORONARY ARTERY DISEASE

Y.V. Yegorova, D.V. Kuryata. Dnepropetrovsk State Medical Academy,
Dnepropetrovsk, Ukraine

Objectives: We aimed to evaluate the impact of atorvastatin 10 mg on insulin
and lipid levels in patients with coronary artery disease (CAD).

Methods: We observed 56 patients (34 M, 22 F, mean age 54,28±4,24
years) with stable angina pectoris, functional class II, III and coronary
artery stenosis > 70% after coronarography. Blood serum concentrations of
total cholesterol (TC), low-density lipoprotein cholesterol (LDL-C), high-
density lipoprotein cholesterol (HDL-C) and triglycerides (TG) and insulin
levels (ELISA) were measured before and after 12 weeks of therapy with
atorvastatin 10 mg daily.

Results: Baseline insulin level was 24,60 (±8,38) μU/ml, hyperinsuline-
mia (insulin level >25 μU/ml) was met in 26,79% cases. TC, LDL-C, HDL-C
and TG levels was 5,76±0,54, 3,28±0,46, 0,93±0,08, 2,38±0,48 mmol/l,
respectively. Atorvastatin had significantly decreased TC level by 32,48%
(p<0,01), LDL-C level - 36,78% (p<0,01), TG level - 25,20% (p<0,01)
and increased HDL-C level by 8,9% (p<0,01). At week 12 in patients with
hyperinsulinemia insulin level was decreased by 68,07% in 80,0% cases and
was increased by 23,80% in 20,0% cases. In patients with normoinsulinemia
insulin level was decreased by 29,98% in 68,29% cases and was increased
by 26,72% in 31,71% cases. So, atorvastatin was decreased insulin level
largely in patients with hyperinsulinemia than normoinsulinemia. Patients
with increasing insulin level had high body mass index as additional risk
factor.

Conclusions: Low-dose treatment with atorvastatin (10 mg daily) provides
benefits on the lipids profile and shows additional effects on insulinemia.
Atorvastatin more significantly increased insulin level in patients with hyper-
insulinemia than in those with normal level.
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Th-P16:397 ATORVASTATIN AND LDL PROFILE IN NIDDM
(ALPIN STUDY)

T. Wunderlich1, M. Hoffmann1, I. Friedrich1, H. Wieland1, M. Hanefeld2 ,
W. März3, K. Winkler1. 1Dept. of Clinical Chemistry, University of Freiburg,
Germany; 2University of Dresden, Dresden, Germany; 3Dept. of Clinical
Chemistry, Graz, Austria

Patients with metabolic syndrome and type 2 diabetes (T2DM) are prone to
increased risk of coronary artery disease. Lipid metabolism is characterized
by elevated triglycerides (TG), low HDL cholesterol, particularly light, buoy-
ant HDL (bHDL), and a predominance of dense LDL (dLDL). This study
investigated the influence of atorvastatin (ATV) on lipoprotein metabolism of
patients with T2DM.

Methods: Multicenter, double-blind, randomized, placebo-controlled trial
in patients with T2DM and combined hyperlipidemia. After a washout of 4
weeks, patients were randomized in a 2:1 fashion (ATV 20 mg/Placebo [P])
and treated for 8 weeks. dLDL (apoB in LDL-5 & LDL-6) and bHDL (apoA1
in HDL 2b und HDL 2a) were determined by ultracentrifugation. Percent
changes relative to baseline were analyzed using an ANCOVA model with
baseline value and center as covariates.

Results: 41 patients were randomized, with 28 assigned to ATV and 13
to P. 37 randomized patients completed the study. Total cholesterol, TG,
LDL cholesterol and apoB in VLDL, IDL and all LDL-subfractions were
significantly lowered by ATV compared to P. dLDL was lowered by 47% in
the ATV- and by 11% in the P-group (p<0.0001) and bHDL was increased by
16% in the ATV- and by 3% in the P-group (p=0.14). Therapy with ATV 20
mg was well tolerated over the 8 weeks of active treatment.

Conclusions: The planned randomization target of 123 patients was not
reached. Therefore, evaluation of the data was explorative. Total cholesterol,
TG, LDL cholesterol, dLDL, bHDL and LDL size as well as the activity of
cholesterol ester transfer protein (CETP) were favorably affected by ATV.

Th-P16:398 EFFECT OF ATORVASTATIN ON PLASMA
OSTEOPONTIN LEVELS IN PATIENTS WITH
HYPERCHOLESTEROLEMIA

N. Tanaka, Y. Momiyama, R. Ohmori, A. Yonemura, M. Ayaori, M. Ogura,
S. Sawada, M. Kusuhara, H. Nakamura, F. Ohsuzu. National Defense
Medical College, Saitama, Japan

Objective: Osteopontin (OPN), which was originally found in bone, has been
recognized to play a role in the development of atherosclerosis. High levels of
OPN mRNA and proteins were shown in atherosclerotic plaques. Plasma OPN
levels were high in patients with CAD. In vitro, statin reduced OPN mRNA
expression in cultured aortic smooth muscle cells, but no report has shown the
effect of statin on plasma OPN levels.

Method: We studied the effect of 20 mg/day (maximal approved dose in
Japan) vs 5 mg/day atorvastatin on plasma OPN levels in 40 patients with
hypercholesterolemia (LDL-C >150 mg/dl), who were randomized to have
either dose. Fasting blood samples were taken at baseline and after 6 months
of treatment to assess lipids, OPN and C-reactive protein (CRP) levels. OPN
levels were measured by ELISA.

Results: At baseline, age, gender, and lipids and OPN levels did not differ
between 2 groups. After 6 months of treatment, both 20-mg and 5-mg doses
markedly reduced LDL-C (-47% and -35%) and CRP (-44% and -44%) levels
(P<0.001). The 20-mg dose also reduced OPN levels from 751±272 ng/ml
at baseline to 611±266 ng/ml after 6 months (-19%, P<0.05), while 5-mg
dose did not (from 761±259 to 711±215 ng/ml; -7%, P=NS). The degree of
OPN reduction correlated with that of CRP reduction (r=0.51, P<0.001), but
no such correlation was found between the degrees of OPN or CRP reduction
and that of LDL-C reduction.

Conclusion: 6-month atorvastatin treatment reduced plasma OPN levels in
hypercholesterolemic patients, suggesting that OPN reduction may contribute
to the beneficial effects of statin in the prevention of cardiovascular disease.

Th-P16:399 EVALUATION OF STATIN IN DECREASING THE
EARLY MORTALITY AND MORBIDITY OF ACUTE
CORONARY SYNDROME

A. Shahmohammadi Mousavi1, N. Zafaranloo2 , M.M. Peighambari1 ,
M. Madani1, L. Zahedi2. 1Rajaie Cardiovascular Medical and Research
Center, Tehran, Iran; 2Iran University of Medical Science, Tehran,
Iran

Background: Preclinical evidence indicates that, in addition to their lipid

lowering effects of statin,statin may reduce inflammation,improve endothelial
function and increase plaque stability.

Methods: We enrolled 220Pts who had been hospitalized for an ACS
within the preceding 30 days and compared 20mg of Simvastatin daily
(B) with Pts have not received that (A). The primary end point was a
composite of: death, MI, unstable angina requiring rehospitalization, urgent
revascularization. Follow-up lasted 1 month.

Results: The median LDL level achieved during treatment was similar in
both group (P> 0.05) K square and t test estimates of the rate of the unstable
angina requiring rehospitalization was 16.4% the B group and 31% in the A
group [OR=4.5 (95% CI=2.4-8.5), P= 0.0] also revascularization and early
angiography was 20.9% in the B group and 48.2% in the A group [OR=3.5
(95% CI=1.9-6.3), P< 0.00]. B group had a lower risk of MI after admission
due to ACS [OR=4 (95%CI= 1.1-15), P<0.001]. Also reflecting a reduction
in mortality (0.9% in B, 2.7% in A) but this difference was not significant
(P=0.6).

Conclusion: Early use of Simvastatin in ACS appears to decrease cardio-
vascular events., We believe statin therapy should be initiated early in all pts
who have been hospitalization for ACS.

Th-P16:400 THE EFFECT OF ATORVASTATIN ON SERUM
PHOSPHOLIPASE A2 IIA TYPE AND LIPIDS
COMPOSITION OF LDL PARTICLES IN PATIENTS
WITH CORONARY HEART DISEASE

A.A. Pirkova, M.V. Ezhov, E.V. Samoilova, E.Y. Samoilenco,
A.A. Korotaeva, V.G. Naumov. Cardiology Research Center, Moscow, Russia

Objective: Secretory phospholipase A2 type IIA [sPLA2(II)] hydrolyze the
phosphocholin (PC) of lipoproteins to yield pro-inflammatory and proathero-
genic lysophosphatydilcholine (LPC). It was suggested that these atherogenic
properties of modified LDL strongly depend on the presence of LPC. We
examined an effect atorvastatin therapy on sPLA2(II) and lipid composition
of LDL in patients with coronary heart disease (CHD).

Methods: We measured catalytic activity, concentration of sPLA2(II),
lipid composition of LDL in blood serum of 20 CHD patients before and
after 12 weeks of therapy of atorvastatin 20 mg/day. Catalytic activity of
sPLA2(II) was assayed by using micellar radioactive PC as a substrate. The
serum sPLA2(II) concentration was measured by immunometric assay using
Enzyme Immunoassay kits. The lipid composition was determined by thin
layer chromatography on silicagel.

Results: Mean serum PLA2(II) quantity and catalytic activity did not
changed in the whole group patients. However, sPLA2(II) concentration was
decreased on 27% in subgroup of patients with the initial high sPLA2(II) level
(>8 μg/l). There were reduction in cholesterol was 34%, in LDL cholesterol
41%, in triglycerides 21% and in apoB 39% in blood serum of patients on
atorvastatin. Total quantity of PC, LPC, triglycerides, total cholesterol in LDL
did not significantly changed before and on atorvastatin therapy. But ratio
between free cholesterol (FC) and cholesterol esters (EC) has changed (0.1
μM vs 0.74 μM, 2.3 μM vs 2.54 μM accordingly).

Conclusion: Atorvastatin decreased secretory phospholipase A2 type IIA
in CHD patients with its initial high level and changed ratio between free
cholesterol and cholesterol esters without changing total cholesterol quantity
in LDL.
Funding: This study was supported by grant 04-04-48915 from the Russian
Foundation of Fundamental investigation.

Th-P16:401 ATORVASTATIN 80 MG IN ACUTE CORONARY
SYNDROME PATIENTS ≥65 YEARS: MYOCARDIAL
ISCHEMIA REDUCTION WITH AGGRESSIVE
CHOLESTEROL LOWERING (MIRACL) STUDY

A. Olsson1, G. Schwarz2, M. Szarek3, D. Luo3. 1University of Linköping,
Linköping, Sweden; 2VA Medical Center and University of Colarado Health
Sciences, Denver, CO, USA; 3Pfizer, Inc, New York, NY, USA

Objective: To investigate the effect of treatment with atorvastatin 80 mg in
acute coronary syndrome (ACS) patients aged < and ≥65 years recruited in
the MIRACL study.

Methods: Randomized treatment with atorvastatin 80 mg/day or placebo
began 24-96 hours following hospital admission for ACS in 3086 patients
and continued for 16 weeks. The primary end point was a composite of death,
nonfatal acute myocardial infarction (MI), cardiac arrest, or recurrent unstable
angina.

Results: Overall, a 2.6% absolute and 16% relative risk reduction (RRR)
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in the primary end point (N=3086, HR=0.84, 95% CI=0.70-1.0) was observed
in atorvastatin-treated patients vs placebo. In 1672 patients ≥65 years, a
corresponding 14% RRR was observed (HR=0.86, 95% CI=0.70-1.07). in
1414 patients <65 years, there was a 22% RRR (HR=0.78, 95% CI=0.56-
1.06). The treatment-by-age test for heterogeneity was not significant (P>0.5),
indicating no evidence of difference in treatment effect by age. The number of
strokes in the trial was small. However, in the placebo arm, stroke incidence
was three-times higher among patients ≥65 years (2.1%) than patients <65
years (0.7%). The corresponding rates for MI in the placebo arm were 9.1%
for the ≥65 group and 5.2% for the <65 group. Absolute risk reduction
with atorvastatin was similar in patients < or ≥65 years (2.5% and 2.9%,
respectively). The safety profile of atorvastatin was similar in both age groups.

Conclusions: After ACS, cardiac event rates are high in those ≥65 years.
Atorvastatin 80 mg is similarly beneficial in patients < or ≥65 years of age.
Funding: Study was supported by Pfizer, Inc.

Th-P16:402 SIMVASTATIN EFFECTS IN PATIENTS WITH
HEART FAILURE AND DEPRESSED EJECTION
FRACTION

V. Mareev, A. Skvortsov, D. Filatov, Yu. Belenkov. Cardiology Research
Institute, Moscow, Russia

Objectives: To study the influence of simvastatin (S) on clinical course of pts
with chronic heart failure (CHF) and depressed ejection fraction (EF less than
40%).

Materials and Methods: 30 pts with CHF (mean age 57.4, 22,3% males,
mean EF 31.2%, II-III class NYHA) on stable CHF therapy were randomly
assigned to S or control. Clinical state, quality of life (QOL), dynamic lipids
(TC), C-reactive protein (CRP), EF, and peak VO2 were determined before,
after one and six months of therapy.

Results: All pts successfully completed the study. S therapy decreased TC
level from 5.36 to 4.26 mmol/L after one month and to 3.69 after 6 months
while in control group there were no changes in control group. In spite CRP
level was within normal range in both groups initially, S significantly reduced
CRP by 0.45 mg/dL while in control it increasedby 0.1 mg/dL. NYHA class
significantly improved from 2.3 to 1.9 only in S group. Treatment with S leads
to significant increase of EF from 31.1 to 34.5% peak VO2 from 13.5 to 16.3
ml/min/m2 (both p less 0.04), while in control group EF was not changed (31.3
to 30.8%) and peak VO2 tended to decrease from 15.0 to 12.5 ml/min/m2.

Conclusions: Even low doses of S not only decrease not only decreased
cholesterol level and reduced inflamation markers (CRP) but improved EF,
physical activity and clinical course. Long term studies must prove ability of
statins to imptove prognosis in CHF.

Th-P16:403 BRAIN CHOLESTEROL SYNTHESIS IN MICE IS
AFFECTED BY HIGH DOSE OF SIMVASTATIN BUT
NOT OF PRAVASTATIN

K.M. Thelen1, K.M. Rentsch2 , U. Gutteck2, M. Heverin3, M. Olin3,
U. Andersson3, A. von Eckardstein2, I. Björkhem3, D. Lütjohann1.
1Department of Clinical Pharmacology, University of Bonn, Bonn, Germany;
2Institute of Clinical Chemistry, University Hospital Zürich, Zürich,
Switzerland; 3Division of Clinical Chemistry, Karolinska University Hospital,
Huddinge, Sweden

Objective: On a global scale, there is an increasing tendency for a more ag-
gressive treatment of hypercholesterolemia. Minor effects of statins on brain
cholesterol metabolism have been reported in some in vivo animal studies,
and it seems that this is due to a local effect of the drug.

Methods: We treated male mice of the inbred strain C57/BL6 with a high
daily dose of lipophilic simvastatin (100 mg/kg body weight) or hydrophilic
pravastatin (200 mg/kg b.w.) or vehicle (controls) by oral gavage for three
days. In order to compare the impact of both statins on brain cholesterol
synthesis and degradation, biochemical parameters and gene expression of
candidate genes were determined.

Results: Similar levels of simvastatin and pravastatin were detected in
whole brain homogenates. Cholesterol content in the brain, liver, and serum
was not affected by high-dose statin treatment. While brain cholesterol
precursor levels were reduced in simvastatin treated animals only, no ef-
fect was observed on the formation of the brain cholesterol metabolite,
24(S)-hydroxycholesterol. PCR analysis revealed that mRNA expression of
HMG-CoA reductase and ABCA1 in the brain was significantly upregulated
in simvastatin treated animals compared with pravastatin treated or control
animals.

Conclusions: Under the present experimental conditions, brain cholesterol
synthesis is significantly affected by short-term treatment with high doses of
lipophilic simvastatin, while whole brain cholesterol turnover is not disturbed.

Th-P16:404 EFFECT OF ROSUVASTATIN ON APOLIPOPROTEIN
CII AND CIII SERUM LEVELS IN PATIENTS WITH
PRIMARY DYSLIPIDEMIA

M. Kostapanos1, T. Filippatos1 , H. Milionis1, C. Kostara2, E. Bairaktari2 ,
M. Elisaf1. 1Department of Internal Medicine, Medical School, University of
Ioannina, Ioannina, Greece; 2Laboratory of Clinical Chemistry, Medical
School, University of Ioannina, Ioannina, Greece

Apolipoproteins (apo) CII and CIII contribute to triglyceride rich lipoprotein
catabolism. There are no data concerning the effect of rosuvastatin on these
apolipoproteins serum levels.

Objective: To evaluate the effect of rosuvastatin on apoCII and CIII serum
levels.

Methods: 29 consecutive patients (15 female) with primary dyslipidemia
on rosuvastatin (10 mg/day) were studied. At baseline and after 12 weeks of
treatment the serum lipid profile was determined.

Results: Rosuvastatin administration reduced total cholesterol (TC)
(296.28±58.6 vs 201.06±44.1 mg/dl, p<0.001), triglycerides (TG) (138.11±
76.1 vs 108.56±41.4 mg/dl, p<0.05), LDL-C (204.56±56.3 vs 122.63±40.8
mg/dl, p<0.001), apoB (133.2±31.7 vs 87.2±24.7 mg/dl, p=0.002), apoE
(47.8±29.6 vs 34±11.3 mg/dl, p=0.05) levels, as well as of the atherogenic
index LDL-C/HDL-C (3.25±0.94 vs 2.22 vs 0.82, p<0.001). No changes of
the HDL-C and Lp(a) levels were observed. Rosuvastatin resulted in a decline
of apoCII (4.6±1.6 vs 3.7±0.9 mg/dl, p=0.007) and apoCIII (11.5±3.8 vs
9.7±2.3 mg/dl, p<0.05) levels. However, the apoCII/CIII ratio, a marker of
TG rich lipoproteins catabolic activity, did not change. The reduction observed
in apoCII levels was related with the reduction in TG levels (r=0,57, p<0,05).
On the contrary, no such correlation between the changes in apoCIII and TG
levels was observed.

Conclusion: Rosuvastatin improves lipid profile in patients with primary
dyslipidemia and reduces apoCII and CIII serum levels. However, it has no
effect on the apoCII/CIII ratio.
Funding: NA

Th-P16:405 PITAVASTATIN DECREASES PLASMA PREBETA1-
HDL CONCENTRATION AND PROMOTES ITS
CONVERSION RATE TO ALPHA-HDL IN
HYPERCHOLESTEROLEMIC PATIENT

M. Kawano1, S. Nagasaka2, H. Yagyu2, S. Ihibashi2. 1Omiya Medical
Center Jichi Medical University, Saitama, Japan; 2Jichi Medical University,
Tochigi, Japan

Objective: Prebeta1-HDL is involved in the initial step of cholesterol efflux
from peripheral cells and plays an important role in the reverse cholesterol
transport. We studied the effect of pitavastatin on the HDL subfraction profile,
prebeta1-HDL concentration and its rate of conversion to alpha-HDL.

Methods: Twenty-nine hypercholesterolemic patients were treated with
pitavastatin at 2 mg/day for 4 weeks, and plasma levels of TC, TG, HDL-C,
HDL2-C, HDL3-C, prebeta1-HDL, LCAT activity, and CETP mass were
assayed. Prebeta1-HDL conversion rate was determined as the difference in
the prebeta1-HDL concentration before and after incubation at 37 degree for
90 min divided by the pre-incubation prebeta1-HDL concentration.

Results: Pitavastatin led to signifivant decreases TC by 26.9% and LDL-C
by 39.8%. HDL-C and HDL2-C increased significantly by 6.0% and by 9.0%,
respectively, but there was no significant change in HDL3-C. Prebeta1-HDL
concentration significatly decreased (-8.7%; p<0.05), however, its conversion
rate significantly increased (13.0%; P<0.05). There were significant decreases
in the LCAT activity and CETP mass.

Conclusions: Pitavastatin decreased plasma prebeta1-HDL concentration
and increased its conversion to alpha-HDL. These data suggest the possibility
that pitavastatin promote the early step of the reverse cholesterol transport.
Funding: none
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Th-P16:406 EFFECTIVE TREATMENT OF ATHEROSCLEROSIS
BY DOSAGE OPTIMIZATION OF ATORVASTATIN

N.N. Kipshidze, A.T. Jabauri, K.A. Nadaraia. National Center of Therapy,
Tbilisi, Georgia

Objectives: The aim of study is finding an effective and low-cost treatment
scheme of atherosclerosis with Atorvastatin by optimization of dosage.

Methods: We investigated 40 patients with dislipoproteinemia (24 male
and 16 female). Range of age - 40-70 years. They were divided into two
groups. For I group (22 patients) was prescribed antiatherogenic diet plus
Atorvastatin 10mg daily dose with following scheme: during15 days-every
day and during next 1 month - every second day. For patients of II group
(18 patients) was prescribed only antiatherogenic diet. From the study were
excluded patients, who received antiatherogenic treatment during last 3
month and patients with levels of Triglicerids > 300mg/dl. Inclusion criteria
were: Total Cholesterol (TC)>180 (<250mg/dl) and Low density Lipoprotein
Cholesterol (LDL-C)>130 (<200mg/dl). The blood samples were collected
after an overnight (12-14h fast). TC was estimated by method CHOD-PAP,
LDL-C was estimated by direct measurement of enzyme method.

Results: In II group the differences between initial and last levels of TC
and LDL-C were not significant (4-6%); In I group levels of TC and LDL-C
after 1,5 month were significantly reduced: TC - 21.6% and LDL-C 28%.

Conclusion: On the bases of our finding we concluded that this optimal
and economical atherosclerosis treating - taking of 10mg of Atorvastatin every
second day is significantly effective in patients with moderate dislipoproteine-
mia.

Th-P16:407 CHANGES IN PLASMA ULTRACENTRIFUGALLY
SEPARATED LIPOPROTEIN SUBFRACTIONS
AFTER SIX MONTHS OF TREATMENT WITH
PITAVASTATIN

Y. Homma1, K. Homma2, H. Yamaguchi1, Y. Fusegawa3, H. Ozawa3,
Y. Shiina3, K. Ishiwata1. 1Health Evaliation and Promotion Center, Tokai
University Hospital, Isehara, Japan; 2Department of Internal Medicine, Keio
University School of Medicine, Tokyo, Japan; 3Department of Internal
Medicine, Tokai University School of Medicine, Isehara, Japan

Objective: Effects of 6 months of pitavastatin (P) treatment on plasma levels
of ultracentrifugally separated lipoprotein subfractions were investigated in
patients with hypercholesterolemia.

Methods: P was administered to 12 hypercholesterolemic subjects for 6
months. Daily dose of P was increased from I mg to 4 mg via 2 mg in
order to reduce plasma LDL-C lower than 130 mg/dL every month and was
fixed during the first 3 months. Plasma lipoprotein subfractionation was made
with ultracentrifugation at start and 6 months of treatment. Lipoproteins were
subfractionated into VLDL, IDL, low density (ld)-LDL (1.019 < d < 1.035),
medium density (md)-LDL (1.035 < d < 1.045), high density (hd)-LDL
(1.045 < d < 1.063), HDL2, and HDL3.

Results: Plasma levels of IDL-C, ld-LDL-C, and md-LDL-C were reduced
from 15\4 (M\SD) mg/dL, 84\30 mg/dL, and 94\38 mg/dL to 8\2 mg/dL,
55\18 mg/dL, and 43\19 mg/dL with 6 months of P treatment, respectively
(all p< 0.001). The decreases of VLDL-C and hd-LDL-C were not statistically
significant. Plasma levels of HDL2-C and HDL3-C were not changed with 6
months of P treatment. The decreases of LDL-C and ld-LDL-C were signifi-
cantly bigger in patients with ld-LDL-C/md-LDL-C - 1.0 than in patients with
ld-LDL-C/md-LDL-C < 1.0 with 6 months of P treatment. The decreases of
md-LDL-C and hd-LDL-C were same in both groups.

Conclusions: Pitavastatin treatment significantly reduced plasma IDL,
ld-LDL, and md-LDL and was very effective in patients with high plasma
levels of ld-LDL.

Th-P16:408 NITROPRAVASTATIN (NCX 6550) IS MORE
EFFECTIVE THAN PRAVASTATIN IN PREVENTING
THROMBUS FORMATION AND INTIMAL
THICKENING IN SEVERE HYPERLIPIDEMIC MICE

S. Momi1, G. Gugliemini1 , A. Monopoli2 , E. Ongini2, P. Gresele1.
1Department of Internal Medicine, Division of Internal and Cardiovascular
Medicine, University of Perugia, Perugia, Italy; 2Nicox Research Institute,
Milan, Italy

Aim of the present study was to compare the lipid-lowering, antithrombotic
and antiatherogenic properties of a novel nitric oxide donating pravastatin
(NCX 6550) with pravastatin (prava) in hypercholesterolemic LDLR-/- mice.

Twenty weeks of High Fat Diet (HFD) enhanced cholesterol in LDLR-/-
mice (11.3±0.4 to 21.1±0.4 mmol/L, p<0.05) and increased platelet re-
activity (adhesion to collagen under high shear rate, +34%, p=0.0002),
photochemically-induced femoral artery thrombus formation (+66%, p<0.01)
and intimal thickening (+28%, p<0.05). Both NCX 6550 (48 mg/kg/day po for
4 weeks) and the equivalent prava dosage reduced cholesterol in LDLR-/-HFD
(-20% and -11%, respectively, p<0.05 vs controls), but only NCX 6550 re-
duced platelet adhesion (-36%, p<0.01), U46619-induced platelet aggregation
ex vivo (NCX 6550=-93%, p<0.001 vs control; prava=-2.5%, p=NS), and in
vivo thrombus formation (thrombus weight: 0.1±0.01 mg vs control 0.6±0.02
mg, p<0.01; prava 0.4±0.01mg, p=NS vs control). Both NCX 6550 and prava
reduced intimal thickening in LDLR-/- mice (-98% and -91%, respectively),
while in extremely hyperlipidemic animals (LDLR-/-HFD) NCX 6550 was
significantly more effective than prava (-95% vs -25%, p<0.05). NCX 6550
shows greater antithrombotic and antiatherogenic activity than pravastatin in
severely hypercholesterolemic mice.

Th-P16:409 ATORVASTATIN IN PATIENTS WITH PRIMARY
BILIARY CIRRHOSIS AND AN INCOMPLETE
RESPONSE TO URSODEOXYCHOLIC ACID

G. Fauler1, T. Stojakovic1 , C. Putz-Bankuti2 , G.C. Gurakuqi2,
H. Scharnagl1 , W. März1, M. Trauner2. 1Clinical Institute of Medical and
Chemical Laboratory Diagnosis, Medical University Graz, Graz, Austria;
2Department of Internal Medicine, Division of Gastroenterology and
Hepatology, Medical University Graz, Graz, Austria

The risk of atherosclerosis due to hypercholesterolemia in primary biliary
cirrhosis (PBC) is still controversial. Little is known about the safety and
efficacy of statin therapy in PBC. Statins may have beneficial effects on
cholestasis and bile duct injury via stimulation of biliary phospholipid out-
put and anti-inflammatory effects. Patients with an incomplete response to
ursodeoxycholic acid (UDCA), the therapeutic standard for PBC, remain at
risk for progression to liver cirrhosis. The aim of our study was to examine
the effects of atorvastatin on liver enzymes and lipid metabolism in these PBC
patients.

This was a single-centre, open-label, dose finding study - a four week
placebo run-in period was followed by an active treatment phase with ator-
vastatin 10, 20 and 40 mg/day, respectively, each for four weeks. Fourteen
patients with PBC stage I-II and an incomplete response to standard UDCA
therapy (AP>1.5x ULN after one year) were enrolled.

After 12 weeks of treatment with atorvastatin the primary efficacy pa-
rameter alkaline phosphatase did not significantly change (p=0.052). No
statistical differences in ALT, AST, GGT, bilirubin and IgM serum levels were
found. Total cholesterol and LDL-C decreased by 44% and 50%, respectively
(p<0.001). Precursors of cholesterol biosynthesis showed a similar pattern.

Our results indicate that atorvastatin reduces the concentrations of total
cholesterol and LDL-C in patients with PBC. Statins seem to be safe in
patients with PBC since no significant increases in serum transaminases were
observed. However, atorvastatin did not improve cholestatic liver enzymes and
IgM levels.

Th-P16:410 BENEFICIAL EFFECTS OF SIMVASTATIN (VASILIP)
ON THROMBOGENIC RESPONCE AN LIPID
PROFILE IN SUBJECTS WITH CHD

E. Chaduneli, K. Chagunava, D. Tsiskarishvili. National Centre of Therapy,
Tbilisi, Georgia

Taking in consideration the major risk factors in the atherosclerosis pathway
the evaluation of the thrombogenic activity and lipids level was detected in
43 patients in age 50-59 with CHD basic and after 4 weeks-long therapy
using vasilip (KRKA, Slovenia) 20 mg/daily. The aim of the investigation
was to evaluate lipid-lowering effects and diminished risk for CHD com-
plications. Fibrinogen (F), circulated fibrinogen, fibrinolityc activity (FA),
thrombocyts aggregation, kallikrein-kinins frozen activity (KKFA), HDL,
LDL, TG, TC,atherogenesis common index (AI) were investigated. To detect
the vessel wall compensatory possibilities the cuff test (CT) with 10-min
venous occlusion was performed.The data suggests that in CHD patients the
basic common thrombogenic potential - fibrinogen level 4,9±0,32g/l, positive
fibrinogen-B, FA 4,5±0,01%, KKFA - was certainly higher mostly in patients
with dislipidemia type II A (Fredrikson) - TC=6,04±0,58 g/l, HDL=1,41±
0,02 g/l, TG=1,86±0,09 g/l, as well as the vessel wall CT negative response.
After 4 weeks therapy - fibrinogen level (4,3±0,22g/l, p<0,01) and KKFA
were reduced, FA increased (5,6±0,03%, p< 0,01) and CT became positive in

XIV International Symposium on Atherosclerosis, Rome, Italy, June 18–22, 2006



Thursday, June 22, 2006: Poster Session
584 P16 Pharmacological control of lipids and lipoproteins

31% of patients. The tendency to lowering CH, LDC was determined in 23%
cases after the 4 weeks drug therapy follow-up and in 19 persons the HDL
level was increased to 1,57±0,03 and AI to 3,6±0,22. Thus, the drug therapy
have to be used to prevent or the consequences of high blood cholesterol and
reduce other risk factors for CHD.

Th-P16:411 INFLUENCE OF SIMVASTATIN ON SERUM LEVELS
OF LIPOPROTEIN (A) AND HOMOCYSTEIN IN
HYPERCHOLESTEROLEMIC PATIENTS WITH
CORONARY HEART DISEASE

V. Arsova1, M. Nospal2, S. Subeska Stratrova3 . 1Institute of Clinical
Biochemistry, Skopje, Makedonija; 2Institute of Heart Diseases, Skopje,
Makedonija; 3Clinic of Endocrinology, Skopje, Makedonija

Objective: Elevated lipoprotein (a) and homocystein levels have been de-
scribed as independent risk factors for coronary artery disease and venous
thrombosis. Simvastatin (Hollesta) is a major advance in the treatment of
hypercholesterolemia because it acts as inhibitors HMG, CoA-reductase. The
aim of the study was to evaluate the potential relationship of serum levels of
lipids, lipoprotein (a) and homocystein before and after 12 months hollesta
therapy in hypercholesterolemic patients with coronary heart disease.

Methods: The study group of 57 patients (average age 57±13 years, 37
males, 20 females) were monitored at baseline and 12 times within 12 months,
measurement of: lipoprotein (a) cut-off <30mg/dl, and total homocystein,
tHCy cut-off < 10mmol/l. Serum levels of Lp (a) were measured by immuno-
turbidimetric method on Cobas Mira (Roche); tHCy by Abbott AxSYM assay.
The doses of hollesta therapy were 40mg, 20mg and 10mg depending of total
cholesterol levels.

Results: According to our results there were not statistically significant
differences at baseline and after therapy; Lp (a) mg/dl (134.3±72.4 vs.
129.8±76.5) p>0.05; tHCYmmol/l (17.8±3.3 vs. 15.7±3.1) p>0.05. There
was statistically high correlation between Lp (a) concentration at baseline and
12 months later r=0.936 p<0.0001 and of tHCy r=0.896 p<0.001. All patients
had the same Lp (a) levels at baseline and 12 months follow up, more over,
all the patients had approximately the same tHCy values at baseline and 12
months follow up.

Conclusion: Significant reduction of total cholesterol (7.34mmol/l
vs.4.26mmol/L); and LDLcholesterol (5.47mmol/L vs. 2.63 mmol/L) rep-
resents good results of hollesta therapy. tHCY levels can easily be treated with
vitamin supplements, while Lp (a) levels are stable over time.

Th-P16:412 EFFICACY AND SAFETY OF ATORVASATIN
VS.FENOFIBRATE IN FAMILIAL COMBINED
HYPERLIPIDEMIA (FCHL). A RANDOMIZED,
PILOT, COMPARATIVE STUDY

A. Montali, T.M. Antonini, M. Bifolco, F. Campagna, G. Pigna, R. Cantini,
R. Antonini, M. Arca. Department of Clinical and Applied Medical Therapy,
University of Rome La Sapienza, Rome, Italy

Objective: This open-label, randomized, pilot study compared atorvastatin
vs. fenofibrate in reaching therapeutic goals [LDL<130 mg/dL, (<100 mg/dL
in patients with CAD) and TG<200mg/dL] as well as in correcting lipid
abnormalities in FCHL.

Methods: 56 patients with FCHL (TC 258.7 ± 33.1 mg/dL; TG 211.0 ±
108.0 mg/dL; HDL-C 44.7 ± 11.1 mg/dL) received either atorvastatin (A,
n=27) or fenofibrate (F, n=29) for 24 weeks. Micronized F was used at the
dosage of 200 mg/day, while A was started at 10 mg/day and doubled up to
80 mg/day, if treatment goals were not reached. The average dosage in the A
group was 20.2 mg/day.

Results: At week 24, the percentage of patients reaching the therapeutic
goals was 64% in the A and 32.1% in the F group and this difference was
significant (p=0.020). Compared to F, A was more effective in reducing TC
(-28.3 ± 13.8% vs -21.6 ± 12.4%, p=0.004) and LDL-C (-34.6 ± 16.9%
vs -20.9 ± 21.3%, p<0.001), but not apo B (-23.3 ± 17.2% vs -18.0 ±
19.7%, p=0.182). Conversely, F was more effective in lowering TG (-44.1 ±
20.9% vs -27.2 ± 26.2%; p=0.013) and increasing HDL-C (15.8 ± 25.3% vs
2.0 ± 15.5%, p= 0.008). Both study drugs produced a small, not significant
reduction of small, dense LDL-C (-14% and -24.8% in A and F, respectively).
No evidence of detrimental effects of both drugs was observed.

Conclusions: Although F confirmed to be more effective in reducing TG,
at the dosage of 20 mg/day A reached treatment goals in a larger number of
patients. This indicates that A may be considered the first-line drug in FCHL.
Funding: This study was supported by a grant form Pfizer Italia S.r.l

Th-P16:413 ATORVASTATIN DECREASED CIRCULATING CD40
LIGAND LEVELS IN SUBJECTS AT HIGH
CARDIOVASCULAR RISK. ATORVASTATIN ON
INFLAMMATORY MARKERS (AIM) STUDY

L.M. Blanco-Colio1 , J.L. Martin-Ventura 1, E. De Teresa2, C. Farsang3,
A. Gaw4, G.F. Gensini5, L.A. Leiter6, A. Langer6,7 , P. Martineau8 ,
J. Egido1. 1Vascular Research Lab. Fundación Jiménez Díaz, UAM, Madrid,
Spain; 2University of Malaga & V. de la Vicotria Hospital, Malaga, Spain;
31st Dept. Med. Semmelweis Univ., Budapest, Hungary; 4University of
Glasgow, Glasgow, United Kingdom; 5University of Florence, Careggi
Hospital, Florence, Italy; 6University of Toronto, Toronto, Canada;
7Canadian Heart Research Center, Toronto, Canada; 8Medical Division,
Pfizer Canada, Kirkland, Canada

Objective: CD40/CD40 ligand plays a role in the inflammatory and
proatherotrombotic processes in atherosclerosis. We analysed whether short-
term treatment with atorvastatin affects soluble CD40 ligand plasma levels in
subjects at high cardiovascular risk.

Methods: ACTFAST was a 12-week, prospective, multi-centre, open-label
trial which enrolled subjects with coronary heart disease (CHD) or CHD-
equivalent (defined as diabetes, peripheral vascular disease or cerebrovascular
disease) or a 10-year CHD risk > 20%. Subjects with LDL-C between 100-220
mg/dL (2.6-5.7 mmol/L) and triglycerides <600 mg/dL (6.8 mmol/L) were
assigned to a starting dose of atorvastatin (10-80 mg/day) based on LDL-C at
screening. AIM sub-study included statin-free patients.

Results: Of the 2117 subjects enrolled in ACTFAST, 1078 were included
in the AIM study. At baseline, 52%, 14%, 12% and 22% of subjects were
assigned to 10, 20, 40 and 80 mg, respectively. In the whole population,
mean CD40L levels [354.1 (318.1-388.2) pg/mL; geometric mean (95% CI)]
were reduced by atorvastatin [-17.1% (-24.1%, -9.5%), % change (95% CI);
p<0.0001). When comparing subjects with (N=408) and without diabetes
(N=444), atorvastatin decreased CD40L in patients with diabetes [-24.9%
(-33%, -15.6%); p<0.0001], but had little effect in those without diabetes
[-9.2 (-20.3, 3.4%); p=0.14].

Conclusions: Atorvastatin diminishes CD40L plasma levels, more
markedly so in subjects with diabetes. Our results indicate that short-term
treatment with atorvastatin exhibits anti-inflammatory and antithrombotic
effects in subjects at high cardiovascular risk.
Funding: Study supported by Pfizer.

Th-P16:414 FORMATION OF LEUCOTRIENES FROM
GRANULOCYTES ARE RELATED TO PLASMA
LIPIDS BUT ARE NOT MODIFIED BY TREATMENT
WITH ATORVASTATIN

I.V. Aardestrup1, S. Riahi1, J.H. Christensen2 , E. Toft1, E.B. Schmidt1.
1Dept. of Preventive Cardiology, Aarhus University, Aalborg, Denmark;
2Dept. of Nephrology, Aarhus University, Aalborg, Denmark

Objectives: Statins may have antiinflammatory effects. The aim of the study
was to investigate the effect of high-dose statin (atorvastatin) on the production
of leucotriene (LT) B4, a very proinflamatory compound (formed after intake
of n-6 fatty acids) and less active LTB5 (formed after intake of n-3 marine
fatty acids) by the lipoxygenase pathway in granulocytes. Furthermore, the
formation of leucotrienes was correlated to plasma lipids and lipoproteins.

Methods: Eighty patients, who had undergone coronary bypass grafting
(CABG), were included in a prospective, doubleblind study. The patients were
randomized to 80 mg atorvastatin or matching placebo for 6 weeks. Blood
anticoagulated with EDTA were drawn before and at the end of the study.
Granulocytes were separated using PolymorphprepTM and stimulated with 10
μM of calciumionophore. LTB4 and LTB5 were extracted and analysed by
high pressure liquid chromatography.

Results: The groups were comparable at baseline. There was no corre-
lation between LTB4 and plasma lipids, but negative correlations between
LTB5 levels and LDL cholesterol (r=-0.23, p<0.05) and triglycerides (r=-
0.25, p<0.05), and positive correlation between LTB5 and HDL cholesterol
(r=-0.23, p<0.05). Neither atorvastatin nor placebo treatment affected con-
centrations of LTB4 or LTB5 from stimulated granulocytes.

Conclusion: We found no effect of 6 weeks treatment with 80 mg of ator-
vastatin on the formation of leucotrienes in stable patients treated with CABG.
Levels of leucotriene B5, however, significantly correlated to antiatherogenic
levels of plasma lipids.
Funding: Unrestricted grant, Pfizer.

XIV International Symposium on Atherosclerosis, Rome, Italy, June 18–22, 2006



Thursday, June 22, 2006: Poster Session
P17 Novel technologies for risk determination 585

T
H

U
R

S
D

A
Y

Th-P16:415 EFFICACY AND SAFETY OF FLUVASTATIN IN
CHILDREN AND ADOLESCENTS WITH
HETEROZYGOUS FAMILIAL
HYPERCHOLESTEROLEMIA

A. Van Der Graaf1, M.C. Nierman1, J.C. Firth2, K.H. Wolmarans2,
A.D. Marais2, E. De Groot1. 1Department of Vascular Medicine, Academic
Medical Centre, University of Amsterdam, Amsterdam, The Netherlands;
2Department of Medicine, Groote Schuur Hospital and University of Cape
Town, Cape Town, South Africa

Objectives: To assess whether early initiation of statin therapy for heterozy-
gous familial hypercholesterolemia favourably affect lipid profiles or vascular
morphological changes.

Methods: Children and adolescents aged 10-16 years with heterozygous
familial hypercholesterolemia were administered fluvastatin (80mg/day) for
two years in a single-arm two-center study. Carotid B-mode-intima-media
thickness (IMT) and M-mode arterial wall stiffness (β) were recorded.

Results: Eighty of the 85 enrolled subjects completed the trial. The median
decrease in LDL-cholesterol from baseline at last study visit was 33.9%;
median decreases in total cholesterol, triglycerides and apolipoprotein B
were 27.1%, 5.3%, and 24.2%, respectively; the median increase in HDL-
cholesterol was 5.3%. Changes in carotid arterial wall thickness and stiffness
versus baseline were fractional and statistically non-significant (delta IMT=-
0.005 mm [95% CI: -0.018 to 0.007 mm, n=83] and delta β=0.017 [95% CI:
-0.219 to 0.253, n=79]). Adverse events, all non-serious, were reported by 58
subjects (68.2%); four were suspected to be drug-related. Change in hormone
levels and their sexual maturation were appropriate for this age group.

Conclusions: Fluvastatin lowered LDL-cholesterol, total cholesterol and
apolipoprotein B levels effectively over a prolonged period in children and
adolescents with heterozygous familial hypercholesterolemia. Carotid IMT
and wall stiffness remained largely unchanged.
Funding: This study was funded by Novartis Pharma AG.

Th-P16:416 PRO-OXIDANT ACTION OF STATINS

K. Tikhaze, Z. Lankin, I. Kaminniy, E. Arzamastseva, V. Kukharchuk.
Russian Cardiology Research Complex, Moscow, Russia

Objectives: HMG-CoA reductase inhibitors (statins) are known to be very
effective lipid-lowering drugs they appear to inhibit not just cholesterol syn-
thesis but also natural pro-antioxidant coenzyme Q, as well as the biosynthesis
of Se-containing GSH-Px. On the contrary, some literature data refer to statins
depressing enzyme-mediated superoxide generation which is considered as
antioxidant action of this drug.

Methods: Concentration of lipidhydroperoxides in LDL particles (peroxy-
LDL) was assessed by modified Fe3+-xylenol orange method.

Results: In double-blind placebo-controlled trials we investigated peroxy-
LDL levels in plasma of patients with atherosclerosis during 6 mths admin-
istration of pravastatin and cerivastatin as well as after 2 mths of simvastatin
administration. We have found that 6 mths treatment of patients with pravas-
tatin (40 mg daily) or cerivastatin (0,4 mg daily) were followed by sufficient
accumulation of peroxy-LDL in vivo (increase of baseline level by 30% and
more than 4-fold, respectively).

The level of peroxy-LDL after 2 mths treatment with simvastatin (20
mg daily) increased by about 2,5 times. GSH-Px activity in erythrocytes
of patients following 6 mths pravastatin treatment decreased by 4,8 times.
Patients with heart failure complicated with diabetes mellitus had significantly
higher level of peroxy-LDL following statin administration as compared to
those without statin treatment.

Conclusions: HMG-CoA reductase inhibitors to have substantial gross
pro-oxidant effect in vivo and one may suggest that coenzyme Q may be
effective in the prevention of oxidative stress.

Th-P16:417 STATINS INHIBIT VASCULAR CALCIFICATION BY
RESTORING GAS6-AXL SURVIVAL PATHWAY IN
HUMAN AORTIC SMOOTH MUSCLE CELLS

B.K. Son, K. Kozaki, K. Iijima, M. Eto, M. Akishita, Y. Senda, T. Nakano,
Y. Ouchi. Dept. of Geriatric Medicine, The University of Tokyo, Tokyo, Japan

Objective: Vascular calcification is clinically important in the development of
cardiovascular disease. In this study, we have tried to clarify the mechanism of
vascular smooth muscle cells (VSMC) calcification and investigated the effect
of statins, repoted to inhibit aortic valve calcification, on human aortic smooth
muscle cells (HASMC) calcification.

Methods: VSMC calcification was induced by inorganic phosphate (Pi)
treatment and was evaluated with o-cresolphthalein complexone method and
von Kossa staining.

Results: In HASMC, Pi induced calcium deposition in concentration
(1.4-3.2 mM)- and time (1-10 days)-dependent manners. Pi also induced
HASMC apoptosis, determined by histone revelation (ELISA), and activated
caspase3, Bax, and Bad in concentration- and time-dependent manners. The
caspase inhibitor, Z-VAD-FMK, inhibited Pi-induced HASMC calcification
and apoptosis, revealing the causal link between apoptosis and calcifica-
tion. Pi downregulated expression of Growth arrest-specific gene6 (Gas6),
a vitamin K-dependent survival factor, and its receptor Axl, indicating that
this pathway is important for Pi-induced apoptosis and calcification. Statins
significantly inhibited Pi-induced HASMC calcification and apoptosis in a
concentration-dependent manner. This was accompanied by abrogation of
Pi-induced downregulation of Gas6, Axl, and subsequent reduction of Akt and
Bad phosphorylation.

Conclusion: Apoptosis is essential for Pi-induced HASMC calcification,
where downregulation of Gas6-Axl and subsequent deactivation of Akt, activa-
tion of Bad are an important mechanism. Statins inhibit HASMC calcification
through upregulation of Gas6-Axl survival pathway.
Funding: This work was supported by grants from the Ministry of Health,
Labor and Welfare, Japan.
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Th-P17:418 QUANTITATIVE TRAIT LOCI MAPPING OF
METABOLIC SYNDROME SUSCEPTIBILITY GENES
IN MOUSE

S.W. Fouchier, C.J.A. Moen, K. Willems Van Dijk, R.R. Frants. Department
of Human Genetics, Leiden University Medical Center, Leiden, The
Netherlands

Objectives: The Metabolic Syndrome (MS) is characterized by a broad and
variable phenotype, caused by an interaction of complex genetic and environ-
mental factors, such as diet and life-style. We set out to identify novel genes
and pathways related to metabolic stress and early (reversible) stages of MS
by integration of human and mouse genetics/genomics.

Methods: To identify novel genes, we have performed a linkage analysis
using a F2 mapping population between APOE3Leiden (C57BL/6J) and FVB
mice and different dietary interventions; chow diet, low fat (LFC), Western
type (W) and a high fat (HFW) diet.

Furthermore, liver gene expression patterns of C57BL/6J, FVB and
APOE3Leiden were analyzed using long oligo micro-arrays (20K) in a loop
design.

Results: Differences were found in body weight, lipid and glucose levels.
FVB mice were the most sensitive to diet-induced changes: increased weight,
total cholesterol and glucose levels and decreased triglycerides and free fatty
acids, especially when fed the W diet.

Quantitative trait loci, determining lipid levels in response to the different
diets, were found on chr. 1, 3, 4, 5, 6, 7, 9, 16 and 17. The number of
differentially expressed genes located in these QTLs were the highest when
fed a chow diet (2620), followed by a HFW diet (846), a W diet (198) and
the LFC diet (37). Many of these genes were involved in lipid metabolism,
detoxification and the immune response.

Conclusion: Identification of the dietary response genes located in the
QTLs may provide a better understanding of pathways involved in the
development of MS in humans.
Funding: NGC.

Th-P17:419 THE APOLIPOPROTEIN E GENE PROMOTER
(-491A/T) POLYMORPHISM DETERMINES
TRIACYLGLYCEROL PLASMA CONCENTRATION
IN RESPONSE TO DIETARY FAT

J.A. Moreno, F. Pérez-Jiménez, P. Pérez-Martínez, B. Cortés,
M. García-Salas, J. Ruano, A. Gallego, J. López-Miranda. Lipids and
Atherosclerosis Research Unit, Hospital Universitario Reina Sofía, Córdoba,
Spain

Objective: To determine whether the apoE gene promoter (-491A/T) poly-
morphism is related with significantly different lipid response to changes in
the quantity and quality of dietary fat in healthy subjects.
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Methods: 76 healthy apoE 3/3 volunteers (36 AA, 33 AT and 7 TT) were
subjected to three dietary periods, each lasting four weeks. The first was a
saturated fatty acid (SFA)-rich diet (38% fat, 20% SFA), followed by a carbo-
hydrate (CHO)-rich diet (30% fat, 55% carbohydrate) or a monounsaturated
fatty acid (MUFA)-rich diet (38% fat, 22% MUFA) following a randomized
crossover design. For each diet, we determined plasma lipids and LDL size.

Results: Subjects with the -491TT genotype had higher triacylglycerol
plasma concentration and lower LDL size than carriers of the -491A allele,
independently of the diet consumed. Furthermore, LDL-size was negatively
correlated with triacylglycerol levels (r=-0.296; p<0.017). A significant
diet-by-genotype interaction effect was observed on triacylglycerol plasma
concentration. Thus, the shift from MUFA-rich diet to the SFA- or CHO-rich
diets increased (p<0.05) triacylglycerol plasma concentrations in subjects
with the -491TT genotype, but not in carriers of the -491A allele.

Conclusion: The apoE gene promoter (-491A/T) polymorphism could
partially explain differences in individual response to diet.
Funding: This study was supported by research grants from the CICYT
(SAF 01/2466-C05, 03/05770, 01/0366), the Spanish Ministry of Health (FIS
01/0449, 99/0949), and the Consejería de Salud, Servicio Andaluz de Salud
(PAI 02/64, 02/65, 02/78, 03/73, 03/75, 04/191, 04/237, 04/238).

Th-P17:420 CPT1B GENE VARIANTS INTERACT WITH FAT
INTAKE TO MODULATE INDICES OF OBESITY IN
FRENCH-CANADIANS

J. Robitaille 1, A. Houde1, D. Gaudet2, S. Lemieux1, L. Perusse1,
M.-C. Vohl1. 1Laval University, Quebec, Canada; 2Montreal University,
Quebec, Canada

Obesity is under the influence of genetic and nutritional factors.
Objectives: To verify whether variants in the gene encoding CPT1B, a key

enzyme in B-oxidation of fatty acids, are associated with indices of obesity,
alone, or in interaction with fat intake.

Methods: Sequencing of the CPT1B gene was performed in 40 overweight
subjects and 4 controls. Genotypes were determined in 256 French-Canadians.
Fat intake was evaluated by a food frequency questionnaire.

Results: We identified 26 gene variants. A total of 26 haplotypes were
constructed from 7 SNPs selected on the basis of their rare allele frequency
(>10%) (c.141+106T>C, c.282-18C>T, c.459+76C>G, c.1166+13A>G,
p.S427C, c.1353-51A>T and p.E531K). The two most frequent haplotypes,
1211112 (H1) (40.8%) and 1122121 (H2) (27.7%), were kept for haplotype
analysis. Carriers of these haplotypes were merged together and further
analyses included 225 subjects (108 H1/H1, 56 H1/H2, 61 H2/H2). These
haplotypes were not associated with indices of obesity. BMI, weight and waist
girth were correlated to fat intake (% of energy) only in H1/H2 (r=0.35-r=0.30,
p<0.01) subjects. When each haplotype combination subgroup was divided
on the basis of the median value of fat (34.0% of energy), BMI and waist girth
were higher in H1/H2 on a high-fat diet compared to H1/H2 subjects under a
low-fat diet (p=0.04 & p=0.007). There was no difference among H1/H1 and
H2/H2. The association was attributable to c.282-18C>T and p.E531K.

Conclusion: This finding suggests that indices of obesity might be modu-
lated by an interaction between CPT1B variants and fat intake.
Funding: CIHR and HSF of Canada.

Th-P17:421 AN IN VIVO INVERTEBRATE PLATFORM FOR
IDENTIFYING NEW PHARMACOLOGICAL
AGENTS THAT MODULATE LIPOPROTEIN
METABOLISM

S. Hekimi, A. Hihi, M.-C. Beauchamp, R. Branicky. Chronogen, Montreal,
Canada

The nematode Caenorhabditis elegans is a well-known and fully validated
model system for the discovery and study of genes that affect processes of
medical importance. Mutants of the longevity gene clk-1 have an altered
lipoprotein metabolism that leads to a slowing of peristalsis: a tighly regulated
behavioral rhythm in this organism. Genetically, this slow peristalsis can be
suppressed by disrupting the activity of DSC-4 (Shibata 2003), which is the C.
elegans orthologue of MTP, the Microsomal Triglyceride Transfer Protein, as
well as by knocking down DSC-3 (Branicky 2001), which we have shown to
be an ABC-transporter that is necessary for cholesterol uptake in C. elegans.
Pharmacologically, we have shown that the slow rhythm of clk-1 mutants can
by suppressed by limiting the availability of dietary cholesterol, as well as
by treatment with statins, gemfibrozil, MTP inhibitors and an LXR agonist.
Thus, in principle, the system is amenable to identifying molecules that affect

cholesterol uptake, cholesterol synthesis, lipoprotein secretion, and reverse
cholesterol transport. We have been using this system, which is technically
straightforward and cost-effective, to screen a library of 20,000 combinatorial
molecules. To date,15 original compounds that were positive in the nematode
screen have already been found to lower specifically the secretion of ApoB
from HepG2 cells and/or Caco-2 cells. Other tests to identify the mode of
action of these molecules are currently being carried out. Results will be
presented at the meeting.
References
[1] Branicky ET AL. 2001 Genetics 159:997.
[2] Shibata ET AL. 2003. Science 302:1779.

Th-P17:422 DEVELOPMENT AND MULTICENTER
EVALUATION OF A NEW HDL-CHOLESTEROL
REAGENT ON ROCHE/HITACHI AND COBAS
INTEGRA® SYSTEMS

H. Klima1, I. Domke2. 1Roche Diagnsotics GmbH, Penzberg, Germany;
2Roche Diagnsotics GmbH, Mannheim, Germany

Objectives: The new Roche Diagnostics HDL-Cholesterol reagent, HDL-
Cholesterol plus 3rd generation (HDLC3), was developed and evaluated at in
eight laboratories in the US and Europe. The development goal was to increase
the specificity for HDL-C in order to reduce the interference of paraproteins,
free fatty acids and endogenous triglycerides. HDLC3 has been standardised
against the CDC reference method.

Materials/Methods: HDLC3 is a liquid homogenous enzymatic colori-
metric assay for the measurement of HDL-C in serum and plasma. The reagent
formulation was optimized for pH, salt concentration and other major buffer
ingredients.

The standardized evaluation protocol included linearity, precision, control
recovery, interlaboratory survey, and MC on Roche/Hitachi 911, 917, Modular
P, Modular D, COBAS INTEGRA 800 and 400 instruments. Discordant
samples were compared to the UC method.

Results: Linearity was proven within the normal and postdilution range
up to 6 mmol/L. Within-run/total CVs from 0.6 to 2.3%/0.8 to 5.3% were
obtained at all concentrations tested.

Accuracy was judged by an interlaboratory survey with human serum
samples assigned by the CDC-Designated Comparison Method (DCM) in a
CDC-certified laboratory.

A recovery from 92.1% to 109.0% was obtained for eight out of the ten
samples.

MC studies between the current test and HDLC3 using routine samples
revealed slopes from 0.96 to 1.03 and an intercept from -0.08 to 0.03 mmol/L
and r > 0.986.

Conclusions: The reagent HDLC3 shows an excellent test performance
and a reduced of interference by endogenous metabolites compared to reagent
HDLC2.

Th-P17:423 Z-SCAN: A NEW METHOD TO DIFFERENTIATE
LDL MODIFICATIONS RELATED TO CORONARY
ARTERY DISEASE

S.L. Gómez1, G.C. Tonini1, M.C. Jurado1, D.F.J. Ketelhuth1 ,
A.M. Figueiredo Neto2, M. Gidlund1. 1Institute of Biomedical Sciences,
University of São Paulo, São Paulo, São Paulo, Brazil; 2Complex Fluids
Group, Institute of Physics, University of São Paulo, São Paulo, Brazil

The physical modification of the LDL particle generates epitomes recognized
by auto reactive antibodies. These have been claimed to play pivotal role in the
development of atherosclerosis. We have previously shown that the antibody
repertoire differs between healthy individuals and patients with CAD (J. Clin.
Immunol 24, 170, 2004). We have recently described a novel method (Chem.
Phys. Lip. 132, 185, 2004) that will detect oxidative modifications in LDL.

In here we have compared the antibody response against sonicated LDL or
oxLDL assaying Z-Scan, TBARS, DIENS and assay for immune reactivity in
an ELISA in normal individual (n=30) or subjects with confirmed coronary
arterial diseases, CAD (n=30).

Human LDL was prepared by ultracentrifugation one portion was oxidized
with CuSO4 (20 μm, 18h). LDL and oxLDL sonicated for 0,2,4,8,16 e 32
min. Each sample analyzed by Z-Scan, TBARS reactivity of antibodies in
plasma from normolipidemics and patients with CAD were assessed for the
presence of antibodies against by ELISA.

Sonication did not induce any lipid peroxidation in oxLDL however LDL
demonstrated a proportional increase to that of oxLDL. Z-scan showed a time
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dependent change in amplitude. An increase in antibody reactivity was seen
in healthy individual only against sonicated (>15min) oxDL whilst a decrease
was seen in DAC patient after sonication of LDL or oxLDL (>3min).

Conclusions: We conclude that the Z-scan is an efficient and sensitive
method to follow LDL modification related to humoral immune reactivity that
differentiates healthy individuals and DAC patients.
Funding: CNPq, CAPES and FAPESP.

Th-P17:424 DEVELOPMENT OF RAPID MEASUREMENT OF
OXIDATION OF LOW-DENSITY LIPOPROTEIN AND
ITS APPLICATION IN DIABETIC PATIENTS

M. Kawamura1, K. Ashidate2, H. Tohda1, S. Miyazaki1 , T. Teramoto3,
Y. Hirata4. 1Division of Endocrinology and Metabolism, Department of
Internal Medicine, Tokyo Teishin Hospital, Tokyo, Japan; 2Department of
Internal Medicine, Kudanzaka Hospital, Tokyo, Japan; 3Department of
Internal Medicine, Teikyo University School of Medicine, Tokyo, Japan;
4Department of Clinical And Molecular Endocrinology, Tokyo Medical and
Dental University Graduate School, Tokyo, Japan

Objective: Measurement of conjugated diene (CD) is widely used to de-
tect LDL oxidation because of its simplicity and sensitivity, whereas the
Cu2+-mediated LDL oxidation procedure requires considerable time to sep-
arate and dialyze LDL, and is interferred with various factors. To circum-
vent such problems, we combined separation of LDL by a vertical rotor
technique with detection of CD resulting from 2,2’-azobis-4-methyl-2,4-
dimethylvaleronitrile(AMVN)-mediated LDL oxidation, and compared the
formation of CD mediated by AMVN with by Cu2+. We also studied whether
susceptibility of LDL to oxidation is increased in diabetic patients using the
late procedure.

Methods: The LDL for the AMVN-mediated oxidation procedure was
isolated from fresh plasma by vertical centrifugation and immediately used,
while that for the Cu2+-mediated oxidation procedure was obtained after
extensive(20 h) dialysis. Then, CD formation was monitored at 234 nm for
300 min with Shimazu UV-160A spectrophotometer. Glucose clamp was
performed by DeFronzo et al.

Results: There were significantly correlations with lag times between the
two procedures (p<0.02), both of which could determine efficiently the in-
hibitory effect by antioxidants on LDL oxidation. Using the AMVN-mediated
LDL oxidation procedure, the present study showed that the lag time in type
2 diabetic patients was significantly(p<0.004) shorter than that in control
subjects, which correlated with fasting plasma glucose and HbA1c levels.

Conclusions: The AMVN-mediated LDL oxidation procedure is simple,
rapid, and clinically applicable for measuring the susceptibility of LDL
oxidation process.

Th-P17:425 THE USE OF SYNCHROTRON RADIATION TO
MEASURE ION FLUX AND CELLULAR PROTEIN
AND LIPID CHANGES WITHIN CARDIAC
ISCHEMIA REPERFUSION INJURY

B. Rayner1, H. Harris2, E. Carter3, S. Vogt4, Z. Cai4, B. Lai4, C. Chin5,
Y. Lee5, P. Lay2, P. Witting1. 1Anzac Research Institute, Sydney, Australia;
2School of Chemistry, University of Sydney, Sydney, Australia; 3Vibrational
Spectroscopy Facility, University of Sydney, Sydney, Australia; 4Argonne
National Laboratory, Argonne, USA; 5National Synchrotron Radiation
Research Centre, Hsinchu, Taiwan

Objective: To use synchrotron radiation techniques to investigate ion distri-
bution, protein and lipid changes within cells following ischemia reperfusion
injury.

Methods: The cardiomyoblast cell line H9C2 was subjected to 2h hypoxia,
followed by 36h culture under normoxic conditions. The extent of oxidative
stress was determined through measurement of intracellular calcium, ATP,
mitochondrial dysfunction, and qRT-PCR measurement of genes encoding for
the antioxidants SOD and GPx1. The level of cell death was determined via
flow cytometry. SRIXE was employed to ascertain elemetal ion flux and FTIR
spectromicroscopy was employed to determine protein and lipid changes in
cells subjected to IR.

Results: Cardiomyocytes subjected to IR injury display an influx of free
calcium, a reduction in ATP, and increase in mitochondrial dysfunction. Cells
responded to the oxidative stress with an up-regulation in genes encoding
for the antioxidants MnSOD, CuZnSOD, and GPx1. In parrallel, there was
an increase in cell death in cultures subjected to IR, compared to controls.
Protein and lipid changes were consistant with cells undergoing oxidative

stress and death. Changes in intracellular ion following IR showed an efflux
of phosphorous and zinc from the cell nucleus as well as an overall efflux
of elements from the cytoplasm, consistant with ion channel disruption and
decreased cell membrane integrity, as evident during IR injury.

Conclusion: Synchrotron radiation-based techniques afford a useful tool
for the determination of ion, protein, and lipid changes within cell-based
systems.
Funding: ANZAC Institute, Heart Foundation (Aust).

Th-P17:426 FLUORESCENCE LIFETIME IMAGING OF
UNSTAINED HUMAN ATHEROSCLEROTIC
PLAQUES

L. Hegyi1, C. Talbot2, C. Monaco5, A. Sandison1, A.H. Davies4, D. Peston1,
M.J. Lever2, P.M. French3, G.W. Stamp1. 1Dept. Histopathology, Imperial
College, London, United Kingdom; 2Dept. Bioengineering, Imperial College,
London, United Kingdom; 3Dept. Physics, Imperial College, London, United
Kingdom; 4Dept. Surgery, Imperial College, London, United Kingdom;
5Kennedy Institute, Imperial College, London, United Kingdom

Objective: Optical imaging methods may provide detailed information on
atherosclerotic plaques at a high (optical) spatial resolution even at a molecular
level. We investigated the ability of fluorescence lifetime imaging (FLIM) to
characterise autofluorescent components of lesions.

Methods: 5 frozen sections of 4 human carotid endarterectomy specimens
were imaged by a time-gated wide-field FLIM system based on an ultrafast
excitation laser at 400 nm, using a x4 objective lens. Individual FLIM images
were joined together to generate a composite FLIM image of the entire
section. The sections were then stained with histological methods. AnalySIS
2.1 for image analysis and linear regression for statistical analysis were used.
Experiments complied with local Ethics Committee approval (2004/6742).

Results: FLIM of the plaques provided detailed information about their
composition, including the fibrous cap (fc), the lipid core and calcified areas.
The fc, composed mainly of collagen (c) and elastin (e), exhibited longer
lifetimes (1400 - 1800 ps) than lipid-rich or calcified areas. There was a good
correlation between the extent of e+c lifetimes in FLIM images and cross
sectional areas of e+c in histological sections (r=0.83). Thinning of the fibrous
cap were identifiable suggesting areas of potential vulnerability.

Conclusions: FLIM is a useful method to image unstained sections of
human atherosclerotic plaques. By identifying features of vulnerability, FLIM
could have important clinical relevance and therefore holds the promise of
developing into a label-free imaging modality of this disease in vivo.
Funding: DTI Beacon Award.

Th-P17:427 ANALYSIS OF HUMAN BLOOD PLASMA BY
MALDI-TOF MASS SPECTROMETRY -
EVALUATION OF CRITICAL PARAMETERS

O. Zschörnig1, V. Richter2 , F. Rassoul2, J. Schiller1 . 1Institute of Medical
Physics and Biophysics, University of Leipzig, Leipzig, Germany; 2Institute of
Laboratory Medicine, Clinical Chemistry And Molecular Diagnostics,
Leipzig, Germany

Matrix-assisted laser desorption and ionization time-of-flight (MALDI-TOF)
mass spectrometry (MS) represents an useful tool in lipid analysis. Surpris-
ingly, there were so far no MALDI-TOF MS studies of the lipid composition
of human blood plasma.

Parameters affecting the spectral quality of plasma were evaluated: The ion
content has a significant influence on the shape of the spectra and, therefore,
extraction of lipids prior to analysis is advisable. The influence of the laser
intensity and a previous storage on the spectral shape of plasma extracts was
also investigated.

As one selected application the nutrition habits of vegetarians and normal
volunteers were compared. It will be shown that the MALDI-TOF mass
spectra represent a fast and reliable measure of lipid composition.

Th-P17:428 QUANTITATION OF LDL CHOLESTEROL AND TRL
TRIGLYCERIDES VIA NBD C6-CERAMIDE
FLUORESCENCE IMAGING

R.R. Henriquez, R. Chandra, B. Hosken, R.D. Macfarlane. Texas A&M
University, College Station, USA

Objective: The purpose of this research is to develop an innovative method
that combines an established density gradient ultracentrifugation (DGU)
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separation method used to separate lipoproteins (LP) in human serum with flu-
orescence imaging. This allows us to determine the densities of LPs as well as
the concentrations of cholesterol in LDL and triglycerides in triglyceride-rich
lipoproteins (TRL).

Methods: We combine NBD C6-ceramide fluorescence imaging with
DGU to obtain a LP density profile. This work demonstrates the feasibility
of measuring lipoprotein densities while simultaneously obtaining the TG
content of TRL as well as cholesterol content in LDL by using fluorophore
labeling of the lipoproteins.

Results: The major outcome of this research is a novel analytical method
that couples density gradient ultracentrifugation and fluorescence imaging to
separate LP and quantify TG and cholesterol simultaneously.

Conclusions: We demonstrate the viable application of fluorescence imag-
ing to determine TG content of TRL and cholesterol content LDL, while
simultaneously separating lipoproteins by their respective densities.
Funding: This work was supported by the NIH Heart, Lung, & Blood Institute
(HL 068794).

Th-P17:429 A RAPID MICROFLUIDIC ASSAY FOR HDL-C AND
HDL SUBCLASS DISTRIBUTION

C. Li1, D. Deng1, D. Jing1, W. Love1, M. Kratzmeier2 , F. Bek2, X. Tian2,
R. Romeo1, O. Mueller1, R. Superko3. 1Agilent Technologies, Santa Clara,
USA; 2Agilent Technologies, Waldbronn, Germany; 3Fuqua Heart Center,
Piedmont Hospital, Atlanta, USA

Objective: HDL-C and HDL subclass distribution are clinically useful but
current laboratory methods to determine subclass distribution are cumber-
some, expensive, and time-consuming. We investigated a rapid microfluidic
method based on the Agilent 2100 Bioanalyzer for determining HDL-C and
HDL subclass distribution.

Methods: The Bioanalyzer, a benchtop instrument, separates lipoproteins
on an electrophoresis chip. Each test requires less than one microliter of
serum. The Bioanalyzer can run 12 samples plus a control on each chip,
and produces a result in less than three minutes per sample. Serum samples
from 20 subjects were analyzed for HDL subclass distribution using the
Bioanalyzer; the Lipoprint(R) system (Quantimetrix); and gradient gel elec-
trophoresis (GGE). Total HDL-C was determined by the Bioanalyzer and also
by standard enzymatic methods.

Results: Bioanalyzer electropherograms showed several distinct HDL
particle subfractions with increasing size. Quantitative measure of these sub-
classes was reproducible (CV = 5% to 10%). The third subclass correlated well
with other measures of large HDL, namely, HDL-L obtained on the Lipoprint
system (r=0.89) and HDL 2b obtained by GGE (r=0.90). HDL-C measured
on LipidChip was reproducible (CV=4%) and correlated to enzymatically
determined HDL-C (r=0.90).

Conclusions: The Bioanalyzer microfluidic chip-based assay provides
HDL-C and HDL subclass distribution results that correlate well with exist-
ing methods. This assay speed, simplicity, and accuracy provide clinically
important advantages over current assays.
Funding: Funding was provided by Agilent Technologies.

Th-P17:430 CORONARY RISK ASSESSMENT USING A RAPID
MICROFLUIDIC LIPOPROTEIN ASSAY

C. Li1, D. Deng1, D. Jing1, R. Romeo1, M. Kratzmeier2 , F. Bek2, X. Tian2,
O. Mueller1 , D. Schreiber3 , H. Sussman3. 1Agilent Technologies, Santa
Clara, USA; 2Agilent Technologies, Waldbronn, Germany; 3Stanford
University Medical Center, Palo Alto, USA

Objective: A rapid, simple assay of total HDL-C, LDL-C, and HDL subclass
distribution was developed on the Agilent 2100 Bioanalyzer. This assay was
used to test serum from normal subjects and from patients with suspected
acute coronary syndrome (ACS) to determine a possible role for lipoprotein
parameters in assessing ACS risk.

Methods: Serum samples from 24 patients presenting with non-traumatic
chest pain at the Stanford University Medical Center Cardiac Emergency
Department (ED) were measured for total HDL-C, LDL-C, and HDL subclass
distribution on LipidChip using the Bioanalyzer. Serum samples from 20
subjects without chest pain were also analyzed.

Results: The average total HDL-C was significantly lower (Students t-test,
2-tailed, p<0.03) and total LDL-C significantly higher (p<0.01) in patients
with chest pain compared to those without chest pain. As well, the ratio of
HDL-C to LDL-C was significantly lower in the group of subjects with chest
pain (p<0.01). Furthermore, the HDL subfraction distribution was markedly

different between the two groups. The ratio of large HDL particles to small
HDL particles was significantly lower in subjects with chest pain compared to
the control group (p<0.03).

Conclusions: HDL-C, LDL-C, and HDL subclass distribution can distin-
guish between patients with symptoms of ACS and normal individuals. Thus,
the Bioanalyzer could be used to rapidly assign a patient to a group with a
lipid profile that has a higher frequency of cardiovascular disease.
Funding: Funding for this study was provided by Agilent Technologies, Inc.

Th-P17:431 ANALYSIS OF FREE FATTY ACIDS IN
ATHEROSCLEROTIC PLAQUES

C. Pettinella 1, S.H. Lee2, F. Cipollone1 , C. Patrono3, I.A. Blair2 . 1Center of
Excellence On Aging, University G. d’Annunzio, Chieti, Italy; 2University of
Pennsylvania, Philadelphia, USA; 3University of Rome la Sapienza, Rome,
Italy

Objectives: Prognostic evaluation of atherosclerotic plaques, initially based
upon a quantitative approach linked to the severity of arterial stenosis, has pro-
gressed to a qualitative approach of plaque composition. Thus, we developed
a targeted lipidomic analysis to qualify and quantify the principal fatty acids
present in human plaques.

Methods: Fatty acids extracted from 10 carotid plaques were ana-
lyzed using stable isotope dilution liquid chromatography/electrospray ion-
ization/tandem mass spectrometry. The analysis was performed on esters
derivatives with the ESI source in the positive ionization mode.

Results: We performed the analysis of the 10 major fatty acids (myris-
tic, palmitic, stearic, oleic, linoleic, alpha and gamma-linolenic, arachi-
donic, eicosapentenoic, docosahexenoic) previously converted to trimethy-
laminoethyl (TMAE) esters. We found a quantitation limit in the order of
pg on column for all the acids. We also verified the linearity of response to
increasing amount of fatty acids (both on standard and tissue) and we found r2
values close to 0.99, the precision was checked in inter and intra-day assays.

Conclusions: We validated a specific and selective method to analyze 10
or more acids. Our data illustrate that formation of TMAE iodide derivatives
coupled with analysis by stable isotope dilution LC/MRM/MS provides an
alternative to GC/MS for the sensitive and specific analysis of saturated and
unsaturated fatty acids that compares favorably with other traditional GC and
HPLC methods.
Funding: NIH grant P50 HL70128

Th-P17:432 HIGH DENSITY LIPOPROTEIN QUANTITATION
AND SUB-FRACTIONATION ANALYSIS BY
MICROFLUIDICS TECHNOLOGY

O. Mueller1, D. Deng1, W. Love1, D. Jing1, M. Kratzmeier2 , X. Tian2,
F. Bek2, C. Li1, R. Romeo1, M. McNulty1. 1Agilent Technologies, Santa
Clara, USA; 2Agilent Technologies, Waldbronn, Germany

Objective: Development of a low-cost, highly precise, and easy-to-use method
for the analysis of total HDL-Cholesterol (HDL-C) and HDL sub-fractionation.

Methods: A new microfluidics-based method for HDL-C quantitation and
sub-fractionation is introduced.

Results: To date, several techniques are available for the determination of
HDL-C levels as well as for sub-pattern analysis of HDL samples. Most of
these techniques suffer severe disadvantages such as complicated and lengthy
procedures, imprecision of results, and high cost per analysis that prevent
them from routine use in the clinical laboratory.

Here, we present a simple, inexpensive, and highly precise procedure for
the single-step analysis of HDL-C and HDL sub-fractionation. The approach
uses microfluidics technology for the electrophoretic separation of serum
samples in microfabricated chips. The solution consists of an instrument,
which carries out sample loading, injection, separation and detection, as well
as software that automatically analyses the results based on internal standards
and controls. Sample molecules are detected by means of LIF as they pass
the detection window. Electrophoretic traces are displayed on the computer
screen and analyzed to result the total amount of HDL in each sample, as well
as relative amounts of HDL subspecies. This simple procedure, where each
sample is analyzed in less than 2 minutes, is easy to use and can potentially be
carried out by laboratory technicians.

Conclusions: Microfluidics analysis provides an inexpensive, easy-to-use,
and highly accurate approach to HDL-C quantitation and sub-fractionation.
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Th-P17:433 A METABONOMIC APPROACH DISCRIMINATES
THE SEVERITY OF THE ATHEROGENIC
OUTCOME AMONG HYPERLIPIDEMIC
HAMSTERS

G. Gottardi1 , C. Canlet1 , B. Delplanque2 , J.C. Martin3, K. Bensharif3 ,
A. Thaminy2, G. Agnani2, D. Gripois2, A. Paris1. 1Umr Xenobiotique,
Toulouse, France; 2Len, Orsay, France; 3Umr Lipides Nutrition Humaine,
Marseille, France

Objective: metabonomic examines all the detectable metabolites in body
fluids to determine changes of homeostasis in relationship with health. We
used this approach in a hamster model of nutritionnally-induced atherogenesis.

Method: 5 groups of 9 adult hamsters were fed for 12wks experimental
high-fat diets. Four were made by blending lyophilized cheeses with a chow-
based diet to provide 20% (by weight) of lipids. The cheeses differed in the
fat used in the making process: high saturated cow milk-fat (CS), trioleine
milk-fat fraction (CT), canola based oil (CV), raw milk-fat (CR). A fith group
was given a fat extract from the CS cheese (CE). The lipid loading in the
aorta (determined by GLC) measured the severity of the lesions. Metabonomic
analyses of both plasma and urine samples were performed by NMR, followed
by discriminant factor analysis.

Results: The cholesteryl-ester loading in the aorta was clearly influenced
by the diets: the CV high-fat diet procuded less lipid deposition than the
low-fat C-diet, then both the CR and CT-diets, then the CS diet, and finally
the CE diet. This was clearly associated to the nonHDL/HDL-cholesterol
ratio (r2=0.42, p< 0.001), and less to the paraoxonase activity (r2=-0.19, p<

0.05). Metabonomic analysis of the plasma samples allowed to discriminate
the hamsters according tho their atherogenic feature even better than the
lipoprotein profile.

Conclusion: metabonomic analysis of plasma appears highly efficienct
to predict the severity of the early steps of atherogenesis produced by a
nutritionnal stress, and warrant examination in human.
Funding: partly funded by LACTALIS.

Th-P17:434 DEVELOPMENT OF A HTS ASSAY FOR ACYL-COA:
CHOLESTEROL ACYLTRANSFERASE 2, ACAT2

L. Redaelli, P. Arioli, L. Iuzzolino, D. Carettoni. Axxam Srl, Milan, Italy

Objective: ACAT2-derived cholesterol esters play a key role in the develop-
ment of atherosclerosis, but the accessibility of ACAT2 to the drug discovery
process has been hindered by the complex biochemistry of the target and by
the lack of an assay compatible with high-throughput screening. The objective
of our study is the design of a fluorescent assay suitable for the identification
of novel ACAT2 inhibitors.

Methods: Molecular modelling of ACAT2 predicted a structural motif
responsible for multimerization and negative modulation of ACAT2. This
motif was removed by mutagenesis and the resulting protein EA-ACAT2
was recombinantly expressed and purified from insect cells. Gel filtration
chromatography was used to characterize the structure of the enzyme. ACAT2
catalytic activity was analyzed both by TLC and by an innovative fluorogenic
assay in 384 MTP.

Results: The bioinformatic prediction was validated by demonstrating that
ACAT2 defective of the negative modulation motif was 4 times more active
than the native ACAT2. Moreover, the mutant displayed an oligomeric struc-
ture in respect with the multimeric assembly of native ACAT2. Finally, a flu-
orescent assay was developed to follow cholesterol esterification. The kinetic
parameters of EA-ACAT2 were calculated and the possibility to detect specific
hits by HTS was demonstrated by using FR179254 as reference inhibitor.

Conclusions: We have identified a motif responsible for the structural
and functional modulation of ACAT2 activity and we have provided evidence
for the first time that ACAT2 reaction can be detected with a homogeneous
fluorescent assay suitable for HTS.

Th-P17:435 VIRTUAL GEL OF ATHEROMATOUS PLAQUE

C. Felici1 , B. Porcelli1 , I. Ciari1, C. Setacci2, R. Guerranti1 , R. Pagani1,
L. Terzuoli1 . 1Dept Internal Medicine, Endocino-Metabolic Sciences and
Biochemistry, University of Siena, Siena, Italy; 2Dept Surgery, University of
Siena, Siena, Italy

Objective: to create a virtual gel that reflects the protein pattern of atheroma-
tous plaque.

Methods: analysis of plaque of ten subjects undergoing carotid en-
doarterectomy and of the corresponding plasma, as reference material. Plaque

and plasma proteins were separated by two-dimensional electrophoresis ac-
cording to Guerranti et al. (1). The gels were analysed by ImageMaster 2-D
Platinum and two synthetic gels were constructed for plaque and plasma as
the theoretical mean of the ten gels analysed. To be included in the synthetic
gel, spots had to be present in at least three gels (triple pairs).

Results: comparison of the spots on the synthetic gels of plaque and
plasma showed 194 common spots. When the percentage volume of spots was
calculated, 32 were found to have a very high plaque:plasma ratio (>4) and
some were identified as ceruloplasmin, antitrypsin, haptoglobin, apolipopro-
tein J, A1, C2, AIV, seroamyloid protein P, kininogen, Hemoglobin B and
A, fibrinogen, IgG and albumin by comparison with the SWISS-2DPAGE
proteome map.

Conclusions: comparison of only two virtual gels respresenting the ten
gels analysed was an advantage. Many of the spots in the plaque gel were
presumably of plasma origin by simple accumulation from the blood. Upreg-
ulated spots could represent a phenomenon intrinsic to the damaged tunica
intima. Future characterization of these 32 spots by mass spectrometry could
reveal new markers that could explain the pathogenesis of atherosclerosis.

1) Guerranti R et al. Biochem Biophys Res Commun 2004; 323: 484-90

Th-P17:436 PROTEOMIC AND METABOLOMIC APPROACHES
TO NORMAL AND DISEASED VESSELS: ROLE OF
OXIDATIVE STRESS

M. Mayr, Y.-L. Chung, Q. Xu. St George’s University of London, London,
United Kingdom

Objectives: We applied proteomic and metabolomic approaches to vessels
of apoE-/- and apoE+/+ mice to elucidate the mechanisms of the disease
development.

Methods: For 2-DE, protein extracts from aortas of ApoE-/- mice were
used, and protein profiles were visualised by silver staining. Tandem mass
spectrometry was performed for protein sequencing. For metabolomic profile,
NMR spectra were obtained using a Bruker spectrometer.

Results: We identified about 80 protein species that were dynamically
altered during various stages of atherogenesis. Immune activation, redox im-
balance and impaired energy metabolism preceded lesion formation in apoE-/-
mice. Some of the deposited antibodies are directed against phosphocholine.
Oxidative stress in the vasculature was reflected by the oxidation status of
the redox-sensitive protein 1-Cys peroxiredoxin and correlated to the extent
of lesion formation in 12 month-old apoE-/- mice. NMR analysis revealed
diminished glucose metabolites and a marked depletion of the adenosine
nucleotide and creatine pool in vessels of young apoE-/- mice. Attenuation of
lesion formation was associated with alterations of NADPH generating malic
enzyme, highlighting the intimate connection between oxidative stress and
vascular energy metabolism.

Conclusions: Our study is the first proteomic and metabolomic analysis
of aortas from apoE-/- mice and provides the most comprehensive dataset
of protein and metabolite changes during atherogenesis published so far, by
which we can reveal the multiple facets of a single pathogenesis.
Funding: BHF and Oak Foundation.

Th-P17:437 SELDI-TOF MS: A HIGH-THROUGHPUT TOOL FOR
HIGH-DENSITY LIPOPROTEIN PROTEIN
FINGERPRINTING

J.H.M. Levels1, B. Bleijlevens2 , J.A. Kuivenhoven1 , J.M.F.G. Aerts2,
J.C. Meijers1. 1Academic Medical Center, Dept. of Vascular Medicine,
Amsterdam, The Netherlands; 2Academic Medical Center, Dept. of Clinical
Proteomics And Biochemistry, Amsterdam, The Netherlands

Objectives: HDL affects inflammation, coagulation, oxidation, and lipid me-
tabolism. HDL cholesterol levels are inversely related to the risk of CAD,
but it is not known how HDL exerts its atheroprotection. This underlines
the need for tools to asses HDL function, especially in the context of novel
HDL cholesterol increasing drugs. We set out to evaluate the applicability
of SELDI-TOF mass-spectrometry to obtain fingerprints of HDL-associated
proteins.

Methods: Antibodies against apoAI and apoAII were covalently bound to
a PS20 protein chip and HDL of normolipemic subjects was immuno captured
and subjected to mass spectrometry.

Results: On-chip capture of HDL either from plasma or from gel-filtration
pre-purified HDL resulted in similar fingerprints. Albumin contamination was
significantly reduced by 1) stringent washing (without loss of HDL specific
components), 2) the use of EDTA and citrate plasma (compared to serum

XIV International Symposium on Atherosclerosis, Rome, Italy, June 18–22, 2006



Thursday, June 22, 2006: Poster Session
590 P17 Novel technologies for risk determination

or heparin plasma). HDL capture by ApoAI or ApoAII resulted in distinctly
different fingerprints with a partial overlap. This could be reproduced upto
4 weeks after the HDL capture. Using apoAI, 15-20 and 5-10 proteins were
detected in the 5-50, and 50-160 kDa range, respectively.

Conclusions: Using plasma, prolonged on-chip shelf-life time of captured
HDL, minimal interference of albumin, and high specificity, SELDI-TOF
mass-spectrometry of HDL may be a suitable candidate for high-throughput
analysis of HDL protein composition. HDL fingerprinting may contribute
to better HDL quality assessment and contribute to our understanding of
underlying mechanisms that lead to altered atherothrombotic risk.

Th-P17:438 FOLATE RECEPTORS AND PROTEOMIC ANALYSIS
OF ENDOTHELIAL CELLS IN ATHEROSCLEROSIS

F. Antohe1, L. Radulescu1, E. Uyy1, P.S. Low2, M. Simionescu1. 1Institute
of Cellular Biology and Pathology N. Simionescu, Bucharest, Romania;
2Purdue University, West Lafayette, IN, USA

Objective: Our research focused on two partners involved in atherosclerosis,
endothelial cells (EC) and monocyte derived macrophages that during athero-
genesis take up modified lipoproteins becoming foam cells. We tested for the
presence of folate receptors on macrophages and whether differences exist
between the proteom of normal and EC-derived foam cells.

Methods: Two experimental models were used: hyperlipemic hamsters and
EC in culture exposed to serum from patients with diagnosed atherosclerosis.
Chronic hyperlipemia was probed by biochemical analysis and microscopy
on tissue fragments micro-dissected from lesion-prone areas. Sytemically ad-
ministrated folate-fluorescent conjugates were detected by spectrofluorimetric
analysis. The activated versus control EC in culture were prefractionated and
the proteom analysed by 2D-electrophoresis.

Results: The data showed greater (2.5 times) uptake of folate conjugates
by peritoneal macrophages of hyperlipemic hamsters compared to those fed
normal of folate-deficient diets. The conjugates accumulated as bright spots in
atherosclerotic plaques populated by activated macrophages. The EC derived
foam cells overexpressed the characteristic VCAM-1, VLA-4, P-selectin and
MCP1 and the proteomic analysis showed significant differences in peptide
expression mainly in the 25-45 kDa range and pI: 5-7.

Conclusions: In hyperlipemic hamsters the activated macrophages overex-
press the high affinity folate receptors and the EC derived foam cells display a
modified proteom versus control.
Funding: Romanian Academy and Ministry of Education and Research;
Purdue University, Indiana, USA.

Th-P17:440 PLASMA AND URINE SAMPLE PREPARATION
USING MULTIDIMENSIONAL SOLID-PHASE
EXTRACTION FOR ANALYSIS OF F2
ISOPROSTANES BY LC-MS/MS

B. Zhang, K. Saku. Fukuoka University, Fukuoka, Japan

Objectives: F2-isoprostanes are prostaglandin-like products of free-radical
catalyzed peroxidation of arachidonic acid that are used as reliable indicator
of oxidative stress. The present study developed methods for plasma and urine
sample preparation using off-line multidimensional solid-phase extraction
(SPE) for quantification of F2 isoprostanes using liquid chromatography-
tandem mass spectrometry (LC-MS/MS).

Methods and Results: [3H]-8-iso-prostaglandin F2a (iPF-III) was used
to develop multidimensional SPE method. An Oasis hydrophilic-lipophilic
balance sorbent (HLB) cartridge was used in the first step of sample prepara-
tion. [3H]-iPF-III was retained on HLB cartridge by reverse-phase mechanism
and salts, proteins, and polar inferences were removed. [3H]-iPF-III and acid
inferences eluted from HLB cartridge were retained on an Oasis mixed-
mode anion-exchange (MAX) cartridge by anion-exchange mechanism and
neutral and basic inferences were removed. Then, [3H]-iPF-III and acid in-
ferences eluted from MAX cartridge were retained on an Oasis mixed-mode
cation-exchange (MCX) cartridge via hydrophobic retention and zwitterionic
compounds were retained by cation-exchange mechanism. Finally, [3H]-iPF-
III was eluted under neutral conditions and zwitterionic inferences were
removed. SPE extracts of urine and plasma were examined for ion suppression
effects on the analysis of iPF-III and PGF2a by LC-MS/MS analysis.

Conclusion: Matrix effects in the analysis of F2 isoprostanes in plasma
and urine by LC-MS/MS can be effectively controlled using off-line multidi-
mensional SPE.

Th-P17:441 IDENTIFICATION OF SOLUBLE TNF-LIKE WEAK
INDUCER OF APOPTOSIS (STWEAK) BY SELDI
TOF-MS PROTEINCHIP SYSTEM AS A POSSIBLE
BIOMARKER OF ATHEROSCLEROSIS

L.M. Blanco-Colio 1, J.L. Martin-Ventura2 , B. Muñoz-Garcia3 , J. Orbe4,
J.A. Paramo4, J.B. Michel2, O. Meilhac2 , J. Egido3. 1Biomarkers Unit.
Fundación Jiménez Díaz. Autónoma University, Madrid, Spain; 2Unit 698
Inserm Cardiovascular Hematology, Bio-Engineering And Remodeling, CHU
X-Bichat, Paris, France; 3Vascular Research Lab. Fundación Jiménez Díaz.
Autónoma University, Madrid, Spain; 4Atherosclerosis Research Lab. Area of
Cardiovascular Pathophysiology, Centre for Applied Medical Research,
School of Med, Pamplona, Spain

Objective: Assessment of vascular risk in asymptomatic patients and the
response to medical therapy is a major challenge for prevention of cardio-
vascular events. Different candidate proteins have been suggested as potential
biomarkers, but are moderate predictors of atherothrombotic complications.
Our objective was to identify proteins differentially released by healthy versus
atherosclerotic arterial walls, which could be found in plasma and serve as
markers of atherosclerosis.

Methods: We have analyzed supernatants obtained from human carotid
plaques and healthy arteries by Surface-enhanced laser desorption/ionization
time-of-flight mass spectrometry (SELDI TOF-MS) ProteinChip System.
Plasma levels of biomarkers were analysed by ELISA.

Results: SELDI analysis unveiled an 18,420 m/z peak released in lower
amount by carotid plaques (N=30) than normal endarteries (N=30). This
protein was identified as sTWEAK. Subsequent measurement of sTWEAK in
plasma showed a reduced concentration in 30 subjects with carotid stenosis
compared with 28 matched healthy subjects [202.6 (148.1-239.9) vs 393.24
(367.1-481.07) pg/mL, respectively; p<0.001]. Furthermore, in a test popu-
lation of 106 asymptomatic subjects, we show that sTWEAK concentrations
are negatively correlated with the carotid intima-media thickness (r=0.4;
p<0.001), an index of subclinical atherosclerosis. The association between
sTWEAK and carotid IMT remained significant after adjusting for traditional
risk factors and other inflammatory markers.

Conclusions: These results suggest that sTWEAK could be a potential
biomarker of atherosclerosis.

Th-P17:442 ASYMMETRIC DIMETHYLARGININE –
COMPARISON OF CHROMATOGRAPHY AND
IMMUNOMETRIC METHODS

R. Siroka, R. Cibulka, D. Rajdl, J. Racek, L. Trefil. Institute of Clinical
Biochemistry and Hematology, Charles University Hospital, Pilsen, Czech
Republic

Objective: Asymmetric dimethylarginine (ADMA) is often discussed in
connection with hyperhomocysteinemia and its toxic effect on vessel wall.
ADMA concentration is usually measured by HPLC (High Performance Liq-
uid Chromatography) after previous derivatisation. Recently, ELISA (Enzym
Linked Immuno Assay) methods for ADMA determination were introduced
and ELISA kits are commercially available.

Method and Result: The aim of the study was to compare HPLC and
ELISA methods for ADMA determination. For HPLC determination we
used equipments from Thermo separation product (Florida, USA). After
solid-phase extraction on polymer cation-exchange column and the following
derivatisation with o-phthaldialdehyde the samples were separated using C18
column (mobile phase 8.7% acetonitril, 50 mmol/l phosphate buffer, pH
6.5) and a fluorescence detector. NG-monomethyl-L-arginine was used as an
internal standard. ADMA® ELISA kit, based on a competitive principle, was
obtained from DLD Diagnostika, Hamburg, Germany. ADMA was measured
in EDTA plasma of 40 healthy blood donors and 40 hemodialysis patients
with hyperhomocysteinemia.

Conclusion: In spite of different principles both methods showed a very
good correlation (r = 0.944, p<0.0001). ELISA method reproducibility, cal-
culated from 40 duplicate measurements of hyperhomocysteinemic samples
and expressed as variation coefficient, was 4.75%. These results show that
time consuming HPLC method of ADMA determination can be replaced by
ELISA which gives comparable results and has an excellent reproducibility.
Funding: Supported by the grant GA UK 78/2005/C/LFP
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Th-P17:443 THE COMPETITION BETWEEN APOLIPOPROTEIN
E AND SERUM AMYLOID PROTEIN FOR COMMON
BINDING SITE(S) IN AMYLOID MODEL IN VITRO

A.D. Dergunov. National Research Centre for Preventive Medicine, Moscow,
Russia

Objective: Similar chaperone properties of apolipoprotein E (apoE) and serum
amyloid protein (SAP) in amyloid formation (the inhibition of pre-nucleation
and stabilization of amyloid fibril structure) assume the common binding
site(s) within aggregating protein matrix, yet uncovered.

Methods: The carboxamidomethylated human serum albumin (cHSA)
in an intermediate highly aggregated state is suggested to be a model of
amyloid-forming protein in vitro.

Results: Upon addition of apoE or apoA-I to cHSA at 1:10 and 1:2
apolipoprotein:cHSA monomer molar ratio, respectively, the initial binding
of apolipoprotein molecules to cHSA was followed by the disruption of dif-
fuse cHSA aggregates and formation of stable compact apolipoprotein-cHSA
complexes as monitored by size-exclusion chromatography, cross-linking ex-
periments and fluorescence anisotropy measurements. SAP molecules were
displaced by apoE from the initial SAP-cHSA complex (apoE:SAP:cHSA as
0.2:1:11) supposing the common hydrophobic binding site(s) in cHSA matrix.

Conclusions: The competition between apoE and SAP for the aggregated
protein matrix, besides the role of apoE in Abeta clearance is assumed to be
involved in amyloidosis. Moreover, chaperone properties of apoE may be at-
tenuated by self-fibrillation of apolipoprotein intermediate state(s) differently
populated for apoE isoforms.

Th-P17:444 A CELL - BASED SYSTEM FOR THE
HIGH-THROUGHPUT IDENTIFICATION OF
COLLAGEN RECEPTOR ANTAGONISTS

C. Caserini, M.G. Giribaldi, S. Bovolenta, L. Scarabollolo. Axxam S.R.L.,
Milan, Italy

Objective: The response of platelets to vessel wall injury is a primary event
in arterial thrombosis. Platelets respond to vessel wall injury via surface
receptors activated by subendothelial matrix proteins, the most abundant of
which is collagen. Collagen mediates both platelet adhesion and activation,
accelerating the thrombotic response. Glycoprotein VI (GPVI), a platelet
membrane protein constitutively associated with the Fc Receptor gamma
chain (FcR gamma), is one of the collagen-directly interacting receptors.
Upon activation by collagen, GPVI induces a kinase cascade, triggering the
stimulation of PLC-gamma 2 which leads to cytosolic Ca2+ increase.

Heterologous expression of GPVI in RBL-2H3 cells, which endogenously
express the FcR gamma, is able to confer both signalling and adhesive
responses to the high affinity GPVI ligand: convulxin (CVX), a snake venom
protein and to collagen in a receptor density-dependent way.

Aim of this study was the configuration of a cell - based assay suitable for
the identification of specific GPVI antagonists.

Methods: RBL-2H3 cells were permanently transfected with an expression
vector for human GPVI and with a reporter vector expressing Luciferase under
the control of NFAT responsive elements. The NFAT transcription factors,
which play an essential role in immune response gene expression, are in fact
activated by stimuli which increase free cytoplasmic Ca2+.

Results: A five hour incubation of GPVI-NFAT-RE Luciferase–RBL2H3
in the presence of collagen or CVX results in a very strong (more than 100
fold) Luciferase stimulation.

Conclusions: For the first time, a highly sensitive, reliable and rapid cell -
based system has been generated, suitable for the identification of antagonists
of GPVI, a relevant target in antiathero-thrombotic therapies.

Th-P17:445 PROTEOMIC ANALYSIS OF MEMBRANE
MICRODOMAINS DERIVED FROM BOTH FAILING
AND NON-FAILING HUMAN HEARTS

M. Brioschi 1,2, R. Wait3, G. Polvani1, L. Mussoni2, E. Tremoli1,2,
C. Banfi1,2. 1Monzino Cardiologic Center, Milan, Italy; 2Department of
Pharmacological Sciences, University of Milan, Milan, Italy; 3Imperial
College, London, United Kingdom

Objective: Eukaryotic cells plasma membranes are organized into mi-
crodomains such as lipid rafts and caveolae, both highly enriched in choles-
terol and glycosphingolipids, involved in many cellular functions, such as
vescicular trafficking, cholesterol homeostasis and signal transduction. How-
ever, an extensive and unbiased understanding of their protein composition

in human heart, both in failing and non failing conditions, is not yet
available.

Methods: Membrane microdomains were isolated from left ventricu-
lar tissue of both failing (n=15) and non-failing (n=15) human hearts by
sucrose gradient ultracentrifugation. Protein composition and differential pro-
tein expression was explored by comparing large series of two-dimensional
maps and subsequent identification of spots by matrix-assisted laser desorp-
tion/ionization peptide mass fingerprinting and by LC/MS/MS analysis.

Results: Our data indicated that human heart membrane microdomains are
enriched in chaperones, cytoskeletal-associated proteins, enzymes and pro-
tein involved in signal transduction pathway. In addition, differential protein
expression profile revealed the presence of 30 proteins (chaperones, protein
folding, cytoskeletal-associated proteins), that were specifically up- or down-
regulated in human heart failure membrane microdomains (fold increase > 2,
p < 0.05).

Conclusion: The subproteomic analysis of human heart membrane mi-
crodomains allows the identification of multiple differentially expressed
proteins, opening new perspectives for researcher to determine what role or
roles they may play in any biological system or process such as human heart
failure.
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