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Cellular mechanisms in atherogenesis: new opportunities in
cardiovascular disease risk reduction
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Our understanding of the cellular events that lead to hypercholesterolaemic rabbit, although NO continues to be
coronary atherosclerosis has improved substantially over theproduced, its biological activity is compromised. Organ-
last decade. This improved understanding has been due tdath studies of arteries in the early stages of atherosclerosis
(1) the production of cell-specific monoclonal antibodies for have shown that they are less able to respond to vasodilators
immunocytochemistry (Tsukadad al 1986); (2) the cloning  such as acetyl choline (Anderssetnal 1994; Stewart-Lee
and characterization of the genes of several cytokines,et al 1994). The latter is likely to be due in part to the
growth factors and cell surface receptors that may beinteraction of NO with other molecular species such as the
involved in atherogenesis, and that have allowed studies ofsuperoxide radical. These changes in the properties of the
gene expression; (3) the careful use of experimental modelendothelium have given rise to the concept of endothelial
including the development of gene ‘knock-out’ animals dysfunction. Several studies have demonstrated that hyper-
(Breslow, 1996). cholesterolaemia-induced endothelial dysfunction may be
Ross and his colleagues (Masuda & Ross, 489bGiave prevented or reversed by the antioxidant vitamin E
demonstrated that leucocyte adhesion to the endothelium igAnderssoret al 1994; Stewart-Leet al 1995).
followed by their accumulation within the subendothelial ~ The conversion of the fatty streak into a fibrous plaque
space. Macrophages are converted to lipid-laden foam cellmecessitates the recruitment of and proliferation of vascular
within the artery wall, giving rise to a lesion termed the smooth muscle cells (for review, see Ross, 1993). This
fatty streak. The initial adhesion event is mediated by pairsprocess is driven by the synergistic interplay of several
of adhesion molecules, one of each pair being on thegrowth factors. Platelet-derived growth factor is likely to be
leucocyte, the other on the endothelial cell. The endothelialan important contributor to this process, as it is both chemo-
adhesion molecules have been shown to be up regulatedactic and mitogenic for smooth muscle cells. It is expressed
as an early event in atherogenesis in the hyperlipidaemicby macrophages, endothelial cells, and smooth muscle cells.
rabbit and apolipoprotein E ‘knock-out’ mouse. Enhanced The active platelet-derived growth factor molecule is
adhesion may also be stimulated by immunization with dimeric and exists in three different isomeric forms (AA,
bacillus Calmette-Guérin, which is associated with AB and BB). Platelet-derived growth factor-BB is expressed
leucocyte activation (Lambet al 1999), and inhibited by by macrophages in atherosclerotic lesions of man and non-
antioxidants (Fernet al 1993). human primates (Ross al 1990) and in the cholesterol-fed
The normal endothelium elaborates factors such asrabbit, its neutralization by endogenous antibodies causes a
prostacyclin and endothelium-derived relaxing factor (or marked reduction in aortic atherosclerosis (Rutherébral.
NO) that limit leucocyte adherence (Vasteal 1990). In the 1997).
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