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Influence of shear stress on _human aortic endothelial cell/smooth muscle cell
interaction in bicuspid aortic valve aortopathy
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We conducted an in vitro study using human aortic endothelial cells (EC)
-smooth muscle cells (SMC) coculture model to investigate cellular interactions associated with
blood vessel pathophysiology under WSS conditions. In this study, we newly constructed a coculture
model with centrifugally compressed cell-collagen combined construct (C6), which withstands higher
WSS conditions. The expression of a-smooth muscle actin (a SMA) in SMAs was significantly increased
in the C6 coculture model exposed to WSS of 2 Pa compared with that of cells in the SMC monoculture
model at 2 Pa and those in the C6 coculture model exposed to the 20 Pa condition. Similarly, WSS
conditions of 2 and 20 Pa also induced different expression ratios of matrix metalloproteinases and
their inhibitors in the C6 coculture model, but did not in monocultured ECs and SMCs. Our data
suggested that WSS related-signaling transduced by ECs may lead to morphological and functional
changes of SMCs.
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