Bidirectional interaction between skeletal muscle atrophy and pulmonary fibrosis in mice
Atsushi Koike, Ko Fujimori. Faculty of Pharmacy, Osaka Medical and Pharmaceutical University, Takatsuki, Osaka, Japan 

Introduction. Idiopathic pulmonary fibrosis (IPF) is a progressive and fatal lung disease. More than 80% of patients develop skeletal muscle atrophy such as sarcopenia. This c atrophy further lowers quality of life (QOL) and exacerbates pulmonary fibrosis by impairing respiratory muscle function, forming a vicious cycle.
Aims. This study aimed to clarify the bidirectional interaction between skeletal muscle atrophy and pulmonary fibrosis using a mouse model of bleomycin (BLM)-induced fibrosis and denervation-induced muscle atrophy.
Methods. C57BL/6 mice (8-week-old, male) underwent sciatic nerve resection to induce hindlimb muscle atrophy. After 14 days, BLM or saline was administered intratracheally to generate the denervated- and control-groups, and the mice were maintained for further 14 days. Body weight, food and water intake were monitored. Pulmonary fibrosis was assessed by analysing saturation of percutaneous oxygen (SpO₂), chest CT, histology, and expression of the fibrosis-related genes and proteins. Skeletal muscle was evaluated by muscle weight and expression of the muscle atrophy-and regeneration-related genes. 
Results. Muscle denervation in mice showed significant loss of muscle mass in all hindlimb muscles except the quadriceps. Mortality after BLM administration was markedly higher in the muscle-denervated group than the control group, suggesting that muscle loss may be associated with the aggravation of fibrosis. Following BLM administration, body weight decreased, but SpO₂ was declined, and collagen deposition and fibrosis-related gene expression were increased. Hindlimb muscle weight was reduced, with the elevated expression of MuRF1 and Atrogin-1, which promote muscle proteolysis and atrophy through the ubiquitin–proteasome system. In contrast, the gene expression of the muscle regeneration-related molecules such as Myf5 and MyoD was not changed.
Discussion. These results suggest that the ubiquitin–proteasome system may be involved in the development of muscle atrophy in BLM-induced pulmonary fibrosis. Moreover, muscle loss may be associated with acceleration of pulmonary fibrosis. 
