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Measurement of Retardance of Cells toward Measurement of Cell Traction Forces on Stiff Substrates
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Abstract: Cell traction force plays important roles in many fundamental biological processes. Although traction force
microscopy has been used widely to measure cell traction force, measurement on substrates with physiological stiffness is
difficult. In this study, we investigated whether retardance can be used as an index of cell traction force or not.
Retardance images of vascular smooth muscle cells cultured on a glass substrate were captured with a birefringence
imaging system. High retardance area was colocalized with areas abundant in actin filaments. When contraction force
of the cells was increased with calyculin A, cell retardance tended to increase. When cell contraction force was decreased
with Y-27632, cell retardance significantly decreased. These results might indicate that retardance changes depending on

tension in actin filaments, and thus can be used as an index of traction force of cells culture on stiff substrates.
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Fig. 1 Typical images of cell retardance (top) and

fluorescently-labeled cytoskeletons (bottom).
Scale bars = 50 um.
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Fig. 2 Typical images of cells before (left) and after (right)
treatment with calyculin A, Y-27632, and control solutions. It
appears that retardance increased and decreased in regions A
and B, respectively. Scale bars = 50 pm.
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Fig. 3 Effects of calyculin A and Y-27632 on cell retardance.
The retardance was normalized by the value at 0 min. N,
number of dishes; n, number of cells; *p < 0.05 vs control,
+p < 0.05 vs 0 min.





