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IMMUNITY AND ATHEROSCLEROSIS
Dr. François Mach, MD, Division of Cardiology, Geneva University Hospital,
64 Roseraie Avenue, 1211 Geneva / Switzerland
Francois.Mach@medecine.unige.ch

Atherosclerosis is currently described as an inflammatory vascular disease,
characterized by accumulation of lipids, fibrous elements and abundant
immune cells,
particularly macrophages and T cells. Identification of this immune/inflam-
matory infiltrate suggest the involvement of immune mechanisms in athero-
genesis. During recent years, experiments in genetically altered mice have
lent further support to the hypothesis that immune mechanisms contribute
to atheroma formation. Cells and molecules that mediate both adaptive
immunity, which depends on antigen-specific immunologic memory, and
innate immunity, characteristically antigen- and memory-independent, local-
ize in atherosclerotic lesions.
The innate immunity involves several different cell types, most importantly
those of the mononuclear phagocyte lineage. Macrophages express recep-
tors that recognize a broad range of molecular patterns foreign to the
mammalian organism, also commonly found on pathogens, such as various
scavenger receptors or Toll-like receptors. Ligation of these receptors (ie
by oxidized LDL, LPS, HSP) activates NF-kB and MAPK pathways, leading to
phagocytosis, apoptosis, production of reactive oxygen species, and leuko-
cyte recruitment. 
The principal molecular mediators of innate immunity include proteins com-
m u n a l l y
designated as cytokines, which have been associated with atherosclerosis.
The adaptive immunity involves T and B lymphocytes, as well as dendritic
cells, and depends on the generation of large numbers of antigen receptors
(ie, TCRs) and immunoglobulins. Initial activation of “naïve” T cells requires
strong activating stimuli best provided by the dendritic cell. Once T cells
recognize foreign antigens presented to them, they initiate adaptive
immune responses. Cells bearing these antigens are attack by cytotoxic T
lymphocytes, with stimulation of B cells to produce antibodies against these
s p e c i f i c
antigens, and induction of inflammation, with enhanced innate responses, in
the area where the antigen is present. Although cells implicated in adaptive
immune responses differ entirely from those of innate immunity, many path-
ways overlap to a great extent. For instance,
activation of T cells can leads to secretion of interferon-g, which primes
macrophages, or the production TNF-a, which can activate NF-kB. Activated
T cells can also express CD40 ligand, which activates its receptor CD40
largely expressed on macrophages.
Number of evidence implicate the involvement of mediators of immunity in
all stages of atherosclerosis, from the earliest stage of lesion development
to the ultimate clinical
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