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Effect of inhibiting cytoskeleton on the mechanical properties of
normal rat kidney cells

WANG Li, AN Mei-Wen, LI Xiao-Na, LIU Yang( Institute of Applied Mechanics and Biomedical
Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract. Objective To determine whether the alteration of cytoskeleton interfere with the mechanical properties
of normal rat kidney cells (NRKCs). Method NRKCs were treated with cytochalasin D, colchicine and bleb-
bistatin using micropipette aspiration technique, and the changes in Young’ s modulus and viscoelasticity of
NRKCs were assessed. Results The Young’s modulus of is significantly decreased after treated with all cy-
toskeleton inhibitors. Compared to the control, the viscoelasticity is significantly decreased in NRKCs treated with
cytochalasin D and blebbistatin, but in not in colchicines-treated cells. Conclusions The effect of blebbistatin on
NRKCs mechanical properties is independent of cytoskeleton. Inhibition of assembling of actin meshwork or the
activity of myosin 1l ATPase will reduce cell’s Youngs modulus and viscoelasticity. In addition, microtubule as-
sembling is correlated with Youngs modulus rather than viscoelasticity.
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Tab.1 The Young's modulus of NRK cells (X + sd)
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Fig.1 Viscoslastic creep response of NRK cells to step pressure
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Tab.2 Comparison of viscoelastic parameters under different treatment of NRK cells (x = sd)
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Fig.2 Comparison of the Young’ s modulus and viscoelastic parameters of NRK cells under different treatment
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