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The reason for the increased incidence of atherosclerosis and its complications in type 2 diabetes is not clear.  The coexistence of multiple cardiovascular risk factors, such as dyslipidemia, hypertension, insulin resistance, and disturbances of hemostasis all may contribute.  How these various risk factors interact at the level of the artery wall is less well understood.





Two processes that play an important role in the pathogenesis of atherosclerosis are the retention of lipoproteins by arterial wall proteoglycans and the oxidative modification of lipoproteins.  Both processes can potentially be increased in diabetes.  Lipoprotein oxidation can be increased by glucose auto-oxidation, which results in the generation of free radicals that play a role in lipoprotein oxidation.  In addition, the presence of small, dense LDL, which is characteristic of Type 2 diabetes and the insulin resistant state, are more susceptible to oxidative modification than are larger, more buoyant LDL particles.  In addition, several factors associated with the diabetic state, particularly oxidized lipoproteins, can increase increases the chain length of all the extracellular proteoglycans of the arterial wall, thereby rendering the more sticky and able to bind lipoproteins.  Oxidized lipoproteins can be taken up by macrophage scavenger receptors, leading to the formation of foam cells.  Oxidized lipoproteins also affect a multitude of other processes involved in atherogenesis.  Alterations in lipoprotein composition that constitute diabetic dyslipidemia, can further increase lipid accumulation by increasing the cellular uptake of lipoproteins, and reducing cholesterol removal from vascular cells by the process of reverse cholesterol transport.





Hypertension also can adversely affect several biological processes at the level of the artery wall.  These include endothelial function, and stimulation of smooth muscle cell growth and proliferation.  It is less clear whether the hyperinsulinemia that accompanies the insulin resistance component of type 2 diabetes has a direct adverse effect on the artery wall.  More likely it is the result of the multiple risk factors that accompany the insulin resistant state.  The role of hyperglycemia and the formation of advanced glycation end-products (AGEs) also are not clear.  AGE-modified proteins can influence many biological processes involved in atherogenesis. Abnormalities of hemostasis in diabetes have been observed at the level of the endothelium, circulating coagulation factors, and in platelet function.  The net effect is to alter the balance between coagulation and thrombolysis in favor of increased hemostasis.





Thus, many of the cardiovascular risk factors that are associated with type 2 diabetes can affect biological processes at the level of the artery wall, resulting in an increased propensity to atherosclerosis and thrombosis.  Strategies aimed at reducing all of these risk factors might be of value in reducing atherogenesis and its consequences in diabetes.


