Atherosclerosis
Figure 11-10 Evolution of arterial wall changes in the response to injury
hypothesis. 1, Normal. 2, Endothelial injury with monocyte and platelet adhesion. 3, Monocyte and smooth muscle cell migration into the intima, with
macrophage activation. 4, Macrophage and smooth muscle cell uptake of
modified lipids, with further activation and recruitment of T cells. 5, Intimal
smooth muscle cell proliferation with extracellular matrix production, forming
a well-developed plaque.

Hemodynamic Disturbances. The importance of hemodynamic turbulence in atherogenesis is illustrated by the
observation that plaques tend to occur at ostia of exiting
vessels, branch points, and along the posterior wall of the
abdominal aorta, where there are disturbed flow patterns.
In vitro studies have demonstrated that nonturbulent
laminar flow leads to the induction of endothelial genes
whose products (e.g., the antioxidant superoxide dismutase) actually protect against atherosclerosis. Such
“atheroprotective” genes could explain the nonrandom
localization of early atherosclerotic lesions.
Lipids. Lipids are transported in the bloodstream bound
to specific apoproteins (forming lipoprotein complexes).
Dyslipoproteinemias are lipoprotein abnormalities that
may be present in the general population (and indeed, are
found in many myocardial infarction survivors) include
(1) increased LDL cholesterol levels, (2) decreased HDL
cholesterol levels, and (3) increased levels of the abnormal
lipoprotein (a). These may result from mutations that
lead to defects in apoproteins or lipoprotein receptors,
or arise from other underlying disorders that affect
circulating lipid levels, such as nephrotic syndrome, alcoholism, hypothyroidism, or diabetes mellitus. All of these
abnormalities are associated with an increased risk of
atherosclerosis.
The evidence implicating hypercholesterolemia in
atherogenesis includes:
• The dominant lipids in atheromatous plaques are cholesterol and cholesterol esters.
• Genetic defects in lipoprotein uptake and metabolism
that cause hyperlipoproteinemia are associated with
accelerated atherosclerosis. For example, familial hypercholesterolemia, caused by defective LDL receptors
and inadequate hepatic LDL uptake (Chapter 5), can
precipitate myocardial infarctions before age 20.
Similarly, accelerated atherosclerosis occurs in animal
models with engineered deficiencies in apolipoproteins
or LDL receptors.
• Other genetic or acquired disorders (e.g., diabetes mellitus, hypothyroidism) that cause hypercholesterolemia
lead to premature atherosclerosis.
• Epidemiologic analyses demonstrate a significant correlation between the severity of atherosclerosis and the
levels of total plasma cholesterol or LDL.
• Lowering serum cholesterol by diet or drugs slows the
rate of progression of atherosclerosis, causes regression
of some plaques, and reduces the risk of cardiovascular
events.
The mechanisms by which hyperlipidemia contributes
to atherogenesis include the following:
• Chronic hyperlipidemia, particularly hypercholester
olemia, can directly impair endothelial cell function
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