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Abstract: Objective To investigate the ameliorative effect of Qufeng Decoction on bleomycin-induced dermal fibrosis mouse model
and to elucidate the underlying molecular mechanisms. Methods A mouse model of SSc skin fibrosis was established by
subcutaneous injection of bleomycin (BLM). The mice were randomly divided into control, model, nintedanib (NTD, 39 mg-kg™!), and
Qufeng Decoction low-, medium-, and high-dose (3.9, 7.8, and 15.6 g-kg™") groups, and were ig administered for 28 consecutive days.
Skin histopathological changes were evaluated by hematoxylin-Eosin (HE) staining, Masson staining, and femtosecond label-free
imaging. Immunohistochemistry was used to detect the expression of a-smooth muscle actin (a-SMA) and transforming growth factor-
B (TGF-B). Hydroxyproline (HYP) and inflammatory cytokines (TNF-o, IL-6, and IL-1B) in skin tissue were measured by ELISA.

Transcriptomic analysis was performed to screen differentially expressed genes (DEGs) and enriched pathways. Western blotting was
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conducted to examine protein expression in the AMPK/PPAR-y/Adiponectin pathway. Results Compared with the model group,
Qufeng Decoction treatment significantly reduced dermal thickness in all dose groups (P < 0.01, 0.001), attenuated collagen fiber
deposition with a more loosely arranged pattern, partially restored the subcutaneous fat layer, and alleviated inflammatory cell
infiltration. The protein expression of a-SMA and TGF-3 was significantly downregulated (P < 0.05). Femtosecond label-free imaging
revealed a dose-dependent decrease in collagen fiber content. In the Qufeng Decoction high-dose group, skin HYP content and levels
of TNF-a, IL-6, and IL-1f were significantly decreased (P < 0.05, 0.01, and 0.001). Transcriptomic analysis showed that differentially
expressed genes were significantly enriched in peroxisome proliferator-activated receptor-y (PPAR-y)-related signaling pathways.
Western blotting results indicated that the ratios of p-AMPK/AMPK, as well as PPAR-y and Adiponectin protein expression, were
significantly downregulated in the model group (P < 0.01 and 0.001), whereas Qufeng Decoction at medium and high doses
significantly reversed these changes (P < 0.05, 0.01, and 0.001). Conclusion Qufeng Decoction ameliorates BLM-induced skin
fibrosis in mice, and the mechanism is associated with activation of the AMPK/PPAR-y/Adiponectin signaling pathway, potentially

involving the modulation of TGF-B-mediated fibroblast activation and abnormal collagen deposition.
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Fig. 6 Volcano plot (A) and clustering heatmap (B) of differentially expressed genes in mouse skin tissue
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