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Effect of flow shear stress gradient on the arrangement and shape
of endothelial cells

ZHANG Lu®, YAN Zhi-giang®, LI Yu-ging®, CHEN Bin-bin®, LIU Xin-yue®, LIU Bin®,
CHEN Si-guo®, JIANG Zong-lai®( a. Instiute of Mechanobiology & Medical Engineering; b. Department of
Engineering Mechanics, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: Objective The effect of different flow shear stress gradient on the changes of arrangement and shape
of endothelial cells was evaluated in order to investigate the effect of shear stress gradient on ECs morphology
and function. Method A flow chamber system with gradient shear stress was established, in which the range of
shear stress is from 15 dyn/cm’ t0 6.6 dyn/cm’(1 dyn=10"° N) , and the shear stress gradient is 1.5 dyn/cm’
and 3 dyn/cm’ respectively. After ECs were subjected to the gradient shear stress for 6 hours, cell angle, cell
width length ratio, as well as cell shape index of ECs under the different shear stress gradient were examined.
Results The cell angles of ECs were straggling under both 1.5 dyn/cm’ and 3 dyn/cm’ shear stress gradient.
The cell width length ratio and cell shape index of ECs were decreased under 1.5 dyn/cm’ shear stress gradient
compared with that of 3 dyn/cm’-shear stress gradient. Conclusions The ECs show random orientation under
the different shear stress gradient. The ECs are trending to stretich and elongate shape under smaller shear
stress gradient, and to approach cycloid under larger shear stress gradient.

Key words : Shear stress; Endothelial cells; Cell morphology; Computational fluid dynamics (CFD) ; Mechano-
biology
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Fig.1 Schematic diagram of the gradient parallel-plate flow chan-
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