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A study on the manipulation of the extracellular
geometric and mechanical environment for controlling

the contractile properties of vascular smooth muscle cells

Kazuaki Nagayama
(Nagoya Institute of Technology)

Abstract :

The objective of this study is to establish a cell manipulation technique to control cell geometry,
such as cell orientation, morphology and the distribution of their intracellular structures, and to
investigate the changes in the contractile properties of vascular smooth muscle cells during cyclic
stretch mechanical stimulation. By using an originally designed cell micro-patterning technique, we
have satisfactorily controlled cell shape and the orientation of their actin filaments which are one
of the main cytoskeletal structures consisting of the cellular contractile apparatus: vascular smooth
muscle cells adhered well on the rectangular micro-patterned areas and their actin filaments
aligned almost parallel to the major direction of the rectangular areas. The cells were then
exposed to cyclic stretch stimulation. Alignment of actin filaments of these micro-patterned cells
remained almost unchanged even after 24-h cyclic stretch stimulation. Total fluorescent intensity
of actin filaments significantly more increased after cyclic stretch in the micro-patterned cells than
in the unpatterned cells. These results indicate that expression level of actin filaments of vascular
smooth muscle cells increase more remarkably when they are cyclically stretched in their major

axis direction. The cell micro-patterning technique developed in this study would be useful in




mechanical regulation of many cellular functions in many situations.
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