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            Abstract
Idiopathic pulmonary fibrosis is characterized by excessive deposition of collagen in the lung, leading to chronically impaired gas exchange and death1,2,3. Oxidative stress is believed to be critical in this disease pathogenesis4,5,6, although the exact mechanisms remain enigmatic. Protein S-glutathionylation (PSSG) is a post-translational modification of proteins that can be reversed by glutaredoxin-1 (GLRX)7. It remains unknown whether GLRX and PSSG play a role in lung fibrosis. Here, we explored the impact of GLRX and PSSG status on the pathogenesis of pulmonary fibrosis, using lung tissues from subjects with idiopathic pulmonary fibrosis, transgenic mouse models and direct administration of recombinant Glrx to airways of mice with existing fibrosis. We demonstrate that GLRX enzymatic activity was strongly decreased in fibrotic lungs, in accordance with increases in PSSG. Mice lacking Glrx were far more susceptible to bleomycin- or adenovirus encoding active transforming growth factor beta-1 (AdTGFB1)-induced pulmonary fibrosis, whereas transgenic overexpression of Glrx in the lung epithelium attenuated fibrosis. We furthermore show that endogenous GLRX was inactivated through an oxidative mechanism and that direct administration of the Glrx protein into airways augmented Glrx activity and reversed increases in collagen in mice with TGFB1- or bleomycin-induced fibrosis, even when administered to fibrotic, aged animals. Collectively, these findings suggest the therapeutic potential of exogenous GLRX in treating lung fibrosis.
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                    Fig. 1: Lower glutaredoxin-1 (GLRX) enzymatic activity and higher protein PSSG occur in lung tissues from subjects with IPF and correlate with disease severity.[image: ]


Fig. 2: Bleomycin-induced lung fibrosis and PSSG are elevated in Glrxâˆ’/âˆ’ mice and lowered following transgenic overexpression of Glrx in lung epithelial cells.[image: ]


Fig. 3: Direct administration of recombinant Glrx to the lung protects against the progression of and reverses existing pulmonary fibrosis.[image: ]


Fig. 4: Ageing-associated enhanced susceptibility to pulmonary fibrosis induced by bleomycin is associated with low Glrx activity and can be rescued following oropharyngeal administration of Glrx.[image: ]
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