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Figure 10 Molecular mechanism of development of atherosclerotic lesion proposed by Ross et al® ©.
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Figure 20 The relative changes in intimal thickness of the
internal carotid artery along the outer wall of the carotid bifur-
cation compared with the relative changes in the hemodyanmic
variables of 1/maximum shear stress, 1/mean shear stress, and
oscillatory shear index at the five levels of the section.
©2006 American Heart Association. All rights reserved. Ku
DN, Giddens DP, Zarins CK et al: Pulsatile flow and athero-
sclerosis in the human carotid bifurcation. Positive correlation
between plaque location and low oscillating shear stress.
Arteriosclerosis, 1985, 5: 293-302.
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Figure 30 Albumin uptake in the endothelial cells A
depends on the shear stress imposed.
The amount of albumin uptake is determined by the B
fluorescent intensity in the images. The albumin
labeled by TRITC is detected by confocal laser scan-
ning microscope®.

A: Without flow

B: Shear stress = 1 Pa

C: Shear stress = 6 Pa
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Figure 40 Normalized albumin uptake as a function of
imposed shear stress?.
*:p <0.05 vs control
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Figure 50 Fluorescence was detected by confocal laser scan-
ning microscope.

MP: Mitochodrial membrane potential

An: Area of higher membrane potential

Ar: Total area of mitochondria

Ar: An/AT

*:p <0.05 vs no flow

©2000 Academic Press. All rights reserved. Kudo S, Morigaki
R, Saito J et al: Shear-stress effect on mitochondrial potential
and albumin uptake in cultured endothelial cells. Biochem
Biophys Res Commun, 2000, 270: 616—621.
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Figure 600 Albumin permeability across the endothelial cell
layer as a function of elapsed time under the shear stress of 1
and 4 Pa.

*p<0.05vs0h,**:p<0.05vs4Pa

©2005 The Japan Society of Mechanical Engineers. All rights
reserved. Kudo S, Tsuzaka M, Ikeda M et al: Alubumin
permeability across endothelial monolayers under long-term
shear stress. JSME Int J Ser C, 2005, 48: 419-424.
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In our studies, localization of atherosclerotic lesion occurred in the low shear stressregion of arteries. Developmen-
tal process of atherosclerosisis strongly associated with macromolecule transport into endothelial cells. Our studies of
macromolecul e uptake into the cells revealed that the macromolecul e uptake correlates with shear stress on the surface of
endothelial cells. This molecular transport plays a major role in the generation of atherosclerosis.

(3 Jpn Coll Angiol, 2006, 46: 735-741)
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