SIRT1 activation by resveratrol mitigates doxorubicin-induced skeletal muscle atrophy in mice.
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Introduction. Doxorubicin (DOX), a widely used anti-cancer drug, is known to induce
 skeletal muscle atrophy. An NAD+-dependent deacetylase SIRT1 promotes autophagy which plays a critical role in maintaining skeletal muscle mass. Resveratrol (RSV), an activator of SIRT1, has been shown to attenuate 
aging-related skeletal muscle atrophy.

Aims. To investigate w
hether RSV 
attenuates DOX-induced skeletal muscle atrophy in mice.
Methods. Male mice were randomly assigned to three groups: vehicle, DOX, and RSV+DOX groups. DOX and RSV+DOX groups received DOX (5 mg/kg, ip
) once weekly for four weeks. The RSV+DOX group was fed an RSV-containing diet (0.4 g/kg) for 6 weeks, starting 1 week before the first DOX treatment. Body weight was measured weekly. Tibialis anterior (TA) and gastrocnemius (GAS) muscles were collected 1 week after the last DOX administration for histological, biochemical, and gene expression analyses.
Results. Body weight gradually decreased in the DOX group compared to the vehicle group, but this decrease was partially ameliorated in the RSV+DOX group. Weights of TA and GAS were significantly reduced in the DOX group, indicating skeletal muscle atrophy. These reductions were significantly prevented by RSV treatment. In TA muscles, the percentage of myofibers exceeding the median diameter in the vehicle group was lower in the DOX group, whereas this reduction was prevented in the RSV+DOX group. Quantitative PCR analysis showed no significant differences in the expression levels of Atrogin-1 and MuRF1, ubiquitin ligases associated with muscle atrophy, between the DOX and RSV+DOX groups. In GAS, Western blot analysis showed an increase in levels of p62, a protein degraded by autophagy, in the DOX group compared to the vehicle group. This increase was not observed in the RSV+DOX group.
Discussion. RSV attenua
ted DOX-induced skeletal muscle atrophy with a restoration of autophagic activity. No changes in Atrogin-1/MuRF1 expression by RSV suggests a mechanism not mediated by the ubiquitin–proteasome pathway.
 These findings suggest that RSV attenuates DOX-induced skeletal muscle atrophy through the restoration of autophagic activity. 
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