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Molecular Biological Approaches of Atherosclerosis

Nobuhiro Yamada

Internal Medicine, University of Tsukuba
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Individual foci of atherosclerosis comprise various cell groups. These cell groups vigorously secrete several differ-
ent biologically active substances in response to the underlying condition, which precipitated the onset of atherosclerosis.
If endothelial cellsare activated by factors such as diabetes mellitus (including IGT), hypertension, smoking, and genetic
predisposition, the cells begin to secrete various biologically active substances accompanied by the expression of adhe-
sion molecules. As aresult, peripheral monocytes adhere to the surfaces of endothelial cells. Peripheral monocytes
invade, viatheintercellular spaces between endothelial cells by entering the subendothelial layers where they mature and
differentiate to develop into macrophages. In the presence of excessive both low density lipoprotein (LDL) and remnant
lipoproteins, those are taken up by macrophages, leading to the formation of foam cells.

The foam cells accumul ate, forming plagues. If the plaques undergo dissol ution, thrombi form, resulting in obstruc-
tion of blood vessels and the onset of cardiovascular events. More than half (reportedly 75%) of acute events indicative
of ischemic cardiac disease have been attributed to stenosis or obstruction of the vascular lumen secondary to thrombus
formation. It has also demonstrated that these acute events are more likely to be caused by the dissolution of fresh,
unstable plagues in moderate or mild stenotic lesions rather than by the break-up of plagues in old severely stenosed
lesions. The processes of plague rupture and thrombus formation are closely related to the instability of lipid-rich plagues
and their structural fragility. (J. Jpn. Call. Angiol., 2004, 44: 99-102)
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