Dioscorea villosa extract enhances myogenesis and attenuates doxorubicin-induced muscle atrophy  
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Introduction. Chemotherapy-induced sarcopenia, characterized by progressive loss of skeletal muscle mass and function, worsens prognosis and often leads to interruption of chemotherapy. We recently screened four stilbenoid-rich botanicals by quantifying myogenic marker expression (MyoD, Myh4, myogenin) in C2C12 myoblasts and identified Dioscorea villosa (DV) culture extract as the myoprotective candidate.
Aims. To evaluate whether DV culture extract promotes myogenic differentiation in vitro and attenuates doxorubicin (DOX)–induced skeletal muscle atrophy in vivo.
Methods. Constituents of DV culture extract were analyzed by HPLC-DAD. Viability of C2C12 myoblasts after treatment with DV culture extract (2.5–20 µg/mL) was assessed by CCK-8. C2C12 cells during differentiation received DV culture extract (2.5 µg/mL) for 5 days. Myh4 was quantified by Western blotting, and myotube area was quantified from immunofluorescence images of Myh4. Male C57BL/6J mice at 12 weeks old received DOX (5 mg/kg, i.p., once weekly for 4 weeks). A diet containing DV culture extract (0.4 g/kg) was started 1 week before DOX and continued for 5 weeks. Body weights of mice were measured, and sections of tibialis anterior muscles were stained with wheat germ agglutinin conjugated with Alexa Fluor 488 to determine minimal Feret diameter of muscle fibers.
Results. HPLC-DAD analysis revealed that resveratrol, δ-viniferin, and two uncharacterized stilbenoid constituents were detected in DV culture extract. DV extract at 2.5–5 µg/mL showed no cytotoxicity in C2C12 cells. Compared with differentiation medium alone, treatment with DV culture extract significantly increased Myh4 protein to 218% and enlarged myotube area to 170%. In vivo, DOX treatment reduced body weight to 95.1% of baseline, whereas DV culture extract-fed mice significantly maintained body weight at 96.4%. The proportion of myofibers larger than the median diameter in control mice (37 µm) decreased from 50.0% (untreated) to 42.9% with DOX and was significantly preserved at 49.9% with DV culture extract.
Discussion. DV culture extract enhances myogenesis and attenuates DOX-induced muscle atrophy, although further analyses are needed to clarify which stilbenoids are involved. 
