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		Abstract

		Background: Although the angiotensin II (Ang II) level is elevated in patients with chronic kidney disease or heart failure, and directly causes skeletal muscle wasting in rodents, the molecular mechanisms of Ang II-induced skeletal muscle wasting and its potential as a therapeutic target are unknown.   

Methods: We investigated the NLR Family Pyrin Domain Containing 3 (NLRP3) inflammasome-mediated muscle atrophy response to Ang II in C2C12 myotubes and Nlrp3 knockout mice. We also assessed the mitochondrial dysfunction (MtD)/NLRP3 inflammasome axis in Ang II-induced C2C12 myotubes. Finally, we examined whether a peroxisome proliferator-activated receptor-γ (PPARγ) agonist could attenuate skeletal muscle wasting by targeting the MtD/NLRP3 inflammasome axis in vitro and in vivo.  

Findings: We demonstrated that Ang II increased NLRP3 inflammasome activation in cultured C2C12 myotubes dose dependently. Nlrp3 knockdown or Nlrp3-/- mice were protected from the imbalance of protein synthesis and degradation. Exposure of C2C12 to Ang II increased mitochondrial ROS (mtROS) generation, accompanied by MtD. Strikingly, the mitochondrial targeted antioxidant not only decreased mtROS and MtD, it also significantly inhibited NLRP3 inflammasome activation and restored skeletal muscle atrophy. Finally, the PPAR-γ agonist protected against Ang II-induced muscle wasting by preventing MtD, oxidative stress, and NLRP3 inflammasome activation in vitro and in vivo.   

Interpretation: This work suggested a potential role of MtD/NLRP3 inflammasome pathway in the pathogenesis of Ang II-induced skeletal muscle wasting, targeting the PPAR-γ/MtD/NLRP3 inflammasome axis may provide a therapeutic approach for muscle wasting.

Funding Statement: This work was sponsored by Shanghai Pujiang Program (17PJD021), the interdisciplinary program of Shanghai Jiao Tong University (YG2017MS07). 

Declaration of Interests: The authors declare that there are no conflicts of interest.
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