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The phenotype of myocytes is regulated by various stimuli, including mechanical 
environment (Davis-Dusembery et al., 2011; Lu et al., 2011). Several studies examined 
the role of mechanical strain on myogenesis in skeletal muscle cells, but the mech-
anisms that dictate the effects of cyclic strain on myocytes phenotype are still not 
understood (Simmons et al., 2004). Cellular responses to mechanical stress depend on 
to the substrate deformation, frequency and duration of the applied mechanical stress 
(Kook et al., 2008). Physiologic mechanical stimuli may affect the properties of the tis-
sues, leading also to the development of several pathologies. 

In this work, we studied the effects of different cyclic strains on C2C12 myoblasts 
phenotype. Cellular mechanisms involved in the mechanical stress-mediated mod-
ulation of myogenesis or osteogenesis were considered. In particular, low (2%) and 
high (15%) substrate deformations were applied and cell proliferation and differenti-
ation markers (Myf5, Myogenin, Osteopontine, ALP) were observed by RT-PCR and 
western blot analyses. Results showed that cell phenotype switches from myogenic to 
osteogenic, depending on the dynamic conditions applied. In particular, the myogen-
ic differentiation was inhibited through the down-regulation of muscle specific mark-
ers, and the up-regulation of the osteogenetic phenotype markers.
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