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Fig. 1 Schematic diagram of flow-imposed experiments[8].
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Fig. 2 Finite element model of the endothelial cell[12].
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Fig. 3 Computational procedure for the structural optimization method[12].
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(a) Control (b) Sheared, 6h

Fig. 4 Typical photomicrographs of rhodamine-phalloidin stained endothelial cells.
(a) Control and (b) Sheared cells.
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Fig. 5 Change in diameter of beam elements in the y-direction[12].

103 ©



9 4 2001 8

z 38%

[1] M.J. Levesque, R.M. Nerem, The elongation and orientation of cultured endothelial
cells in response to shear stress, ASME J. Biomech. Engng., 107, 341-347, 1985.

[2] N. Kataoka, S. Ujita, M. Sato, Effect of flow direction on the morphological
responses of cultured bovine aortic endothelial cells, Med. Biol. Engng. Comp., 36,
122-128, 1998.

[3] K. Ookawa, M. Sato, N. Ohshima, Changes in the microstructure of cultured porcine
aortic endothelial cells in the early stage after applying a fluid-imposed shear stress,
J. Biomech., 25, 1321-1328, 1992.

[4] P.R. Girard, G. Helmlinger, R.M. Nerem, Chap.6 Shear stress effects on the
morphology and cytomatrix of cultured vascular endothelial cells: In physical forces
and the mammalian cell, Academic Press, 193-222, 1993

[5] R.L. Satcher Jr., S.R. Bussolari, M.A. Gimbrone Jr., C.F. Dewey Jr., The
distribution of fluid forces on model arterial endothelium using computational fluid
dynamics, ASME. J. Biomech. Engng., 114, 309-316, 1992.

[6] K.A. Barbee, T. Mundel, R. Lal, P.F. Davies, Subcellular distribution of shear
stress at the surface of flow-aligned and nonaligned endothelial monolayers, Am. J.
Physiol., 268, 1765-1772, 1995.

[7] T. Yamaguchi, Y. Yamamoto, L. Hao, Computational mechanical model studies on the
spontaneous emergent morphogenesis of the cultured endothelial cells, J. Biomech., 33,
115-126, 2000.

[8] T. Ohashi, H. Sugawara, T. Matsumoto, M. Sato, Surface topography measurement and

104 ©



9 4 2001 8

intracellular stress analysis of cultured endothelial cells exposed to fluid shear
stress, JSME Intl. J. Series C, 43, 780-786, 2000.
[9] M. Sato, K. Nagayama, N. Kataoka, M. Sasaki, K. Hane, Local mechanical properties
measured by atomic force microscopy for cultured endothelial cells exposed to shear
stress, J. Biomech., 33, 127-135, 2000.
[10] D.P. Theret, M.J. Levesque, M. Sato, R.M. Nerem, The application of a homogeneous
half-space model in the analysis of endothelial cell micropipette measurements, ASME
J. Biomech. Engng., 110, 190-199, 1988.
[11] Y.C. Fung, Chap. 7 Bioviscoelastic solids: Biomechanics-mechanical properties of
living tissues-second edition, Academic Press, 242-320, 1993.
[12] , . , ’
, , 00-35, 200-201, 2001.

[13] , ,

A, 54, 2167-2175, 1988.

105 ©



