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Mechanical adaptation of vascular smooth muscle cells
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Takeo MATSUMOTO, Ph.D., Associate Professor, Biomechanics Laboratory, Graduate Sehool

of Mechanical Engincering, Tohoku University

Mechanical adaptation of vascular smooth muscle (SM) cells was studied in thoracic aortas of rats in which
Goldbiatt hypertension was induced for 2-16 weeks. First, SM contractility was evaluated by comparing pressure-
diameter relations obtained under SM contraction and relaxation. Contraciile length at cach pressure and stress
generated by the coniraction at each diameter were caleulated. Peak value of the contractile length and the pressure
at the peak value were not significantly affected by the hypertension, while that of contractile stress and the diameter
at the peak stress responded to hypertension. Second, effect of hypertension on in vive strain distribution was
evaluated under 8M contraction and relaxation. Hypertension as well as SM coniraction increased residual strain.
Uniform strain distribution could be attained under a certain degree of SM contraction in any case examined. These

results suggest that smooth muscle adaptively responds lo change in mechanical environment.
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