Obesity-driven muscle dysfunction involves dysregulated protein persulfidation and impaired SIRT-1 signaling.
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Introduction. Hydrogen sulfide (H₂S) is an endogenous gasotransmitter produced by cystathionine-β-synthase (CBS), cystathionine-γ-lyase (CSE), and 3-mercaptopyruvate-sulfurtransferase (MPST). Recently, an impairment of the H₂S pathway in SKM disorders has been demonstrated (Vellecco V. et al., 2016; Panza E. et al., 2021). 

Aim. To evaluate the role of H₂S signaling in obesity-related SKM dysfunction.
Methods. In vivo studies were conducted on db/db mice, Mpst-/- and wild-type (WT) mice, and locomotory activity was performed. Quadriceps from all groups were analyzed for protein persulfidation (MS), metabolomics, and H2S-generating enzymes expression. In vitro studies were conducted on C2C12 myotubes exposed to sodium palmitate (SP), with or without pre-treatment with H₂S donors, and analyzed for SIRT-1 persulfidation. Human quadriceps biopsies from lean vs. obese subjects were tested for H₂S-producing enzymes. Data are expressed as mean±SEM. Statistical analyses were performed by using T-tests or one-way ANOVA with Bonferroni or Dunnett post hoc tests. 
Results. SKM of db/db mice show reduced MPST expression (n=5; **p<0.01 vs. WT), coupled with decreased protein persulfidation and SKM performance (n=8; ***p<0.001 vs. WT). Mpst-/- mice display similar deficits (n=5-6; p<0.01 vs. WT). H2S donors improve locomotory activity in db/db mice (n=8; °°°p<0.001 vs. vehicle) and restore SIRT-1 persulfidation. Myotubes placed in an "obese environment" display a reduction of SIRT-1 persulfidation (n=5; p<0.01 vs. control). Exogenous H2S recovers SIRT-1 persulfidation (n=5; °p<0.05 vs. SP). Human obese biopsies confirmed reduced MPST expression (n=9; ***p<0.001 vs. lean), highlighting translational relevance to human muscle health.

Discussion. Our study unveils a crucial role of MPST-derived H2S in obesity-associated SKM dysfunction via SIRT-1 persulfidation, highlighting the importance of the MPST/H2S pathway in maintaining SKM function. 
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