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Abstract

Significance of Blood Flow in Atherogenesis

Yoji YOSHIDA,
Tetsu YAMANE, Mitsuji OKANO, and Wang SU

Atherosclerosis is not a disease which occurs diffusely in the arterial wall. In other words, the artery has vulnerable
and resistant regions to the development of the disease.

The former is located under mean low shear stress induced by the blood flow, while the latter is under laminar high
shear stress. Endothelial cells exposed to low shear stress had thinner glycocalyx, higher permeability of tracers injected
into the blood before sacrifice (proven in rabbits), and less stress fibers in the cytoplasms and subendothelial basement
membranes (proven both in rabbits and humans). The intima of high shear stress regions increased collagen fibers even
in youth. Intimal smooth muscle cells among collagen fibers showed contractile phenotype. On the other hand, the low
shear stress intima was mucinous and had synthetic smooth muscle cells.

By cell culture studies, endothelial cells under laminar high shear stress secreted substances to stimulate collagen
synthesis, particularly of type IIl collagen, in smooth muscle cells.

Smooth muscle cells on gels containing type Ill collagen changed their phenotype from synthetic to contractile,

resulting in suppression of their replication.

Department of Pathology I



