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Establishment of myotube contractile force and the molecular mechanisms
underlying muscle atrophy
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The purpose of this study is to establish the evaluation system for myotube
contractility using locally formed micro-wrinkles on the silicon substrate. Mouse skeletal muscle
primary myoblasts were seeded on the silicon substrate with the appropriate hardness adjusted for
skeletal muscle cells and differentiated to the myotubes. When the myotubes were stimulated by
electric pulse, the wrinkles formed on the silicon substrate in response to myotube contraction. The

force index as an indicator of muscle contractile force was calculated by the total wrinkle length
of the first three contractions. In this system, the contractile force of atrophy model myotubes was
significantly reduced, while that of hypertrophy myotubes was significantly increased. These
results show that our proposed myotube contractility assay system is suitable to assess muscle
quality as an index of contractile force.
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