Cordycepin ameliorates pulmonary fibrosis by targeting HDAC7 to suppress epithelial-mesenchymal transition
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Introduction
Pulmonary fibrosis (PF) is a progressive and fatal respiratory disease with unclear pathogenesis and limited treatment options[1-3]. Epithelial-mesenchymal transition (EMT) plays a critical role in PF progression. Cordycepin, a major active compound from Cordyceps sinensis, exhibits anti-fibrotic, anti-inflammatory, and antioxidant properties[4-8], yet its role in PF remains underexplored.
Aims
This study aimed to investigate the protective effects and mechanisms of cordycepin against PF, focusing on its role in targeting HDAC7 to inhibit EMT in both cellular and animal models.
Methods
In vitro, A549 cells were treated with TGF-β1 to induce EMT, with or without cordycepin (25–100 μmol/L). Cell viability, migration, invasion, and EMT markers were assessed via CCK-8, wound healing, Transwell, Western blot, immunofluorescence, and qPCR. Molecular docking and co-immunoprecipitation were used to examine HDAC7–Vimentin interaction. In vivo, a bleomycin-induced PF mouse model was treated with cordycepin (6, 12, 24 mg/kg) or pirfenidone. Lung tissues were analyzed by H&E, Masson staining, immunohistochemistry, and Western blot.
Results
Cordycepin inhibited TGF-β1-induced EMT, migration, and invasion in A549 cells, downregulated Collagen I, α-SMA, N-cadherin, Vimentin, and HDAC7, and upregulated E-cadherin. HDAC7 knockdown suppressed EMT, and molecular studies confirmed HDAC7–Vimentin interaction and cordycepin–HDAC7 binding. In mice, cordycepin reduced inflammation, collagen deposition, and expression of EMT markers and HDAC7 in lung tissues.
Discussion
Cordycepin attenuates pulmonary fibrosis by targeting HDAC7, promoting Vimentin acetylation and degradation, thereby inhibiting EMT. These findings provide novel insights into the anti-fibrotic mechanisms of cordycepin and support its potential as a therapeutic agent for PF.
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