Jiawei Danggui Buxue Tang (JBT) Alleviates Bleomycin-Induced Pulmonary Fibrosis by Regulating the HMGB1/TLR4 Pathway
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Introduction: Idiopathic pulmonary fibrosis (IPF) is a fatal, progressive lung disease with limited treatment options. Danggui Buxue Tang has anti-inflammatory and immunomodulatory properties. This study evaluated the preventive and therapeutic effects of Jiawei Danggui Buxue Tang (JBT) in IPF and explored its underlying mechanisms.
Methods: The mouse model of pulmonary fibrosis was established by intratracheal instillation of bleomycin (BLM). Mice were divided into five groups (n=10 per group): Control, low-dose JBT (0.5 g/kg/day), high-dose JBT (1.5 g/kg/day), positive control (pirfenidone, PFD), and BLM model group. The study aimed to investigate the effects of JBT on inflammatory cytokines, fibrosis markers, angiogenesis, and autophagy-related indicators, with the goal of elucidating the multi-target mechanisms by which JBT alleviates pulmonary fibrosis. 
Results: JBT treatment markedly alleviated BLM-induced pulmonary fibrosis. H&E/Masson staining showed reduced inflammatory infiltration and collagen deposition, with a lower Ashcroft score, and the fibrosis marker COL-I was downregulated in a dose-dependent manner (qPCR). JBT significantly decreased HMGB1 and Gal-3 expression in lung tissues (IHC/qPCR/ELISA) and reduced serum inflammatory cytokines TNF-α, IL-6, and IL-13. It also inhibited pro-angiogenic factors (VEGF, PDGF, vWF) and reduced VEGF/Vimentin co-localization, indicating suppression of pathological angiogenesis. In addition, JBT lowered LC3B levels (Western blot), suggesting improvement of autophagy imbalance. Serum proteomics in IPF patients identified a protein interaction network (e.g., FGG, FGB, VTN) that activates the HMGB1/TLR4 pathway, which was specifically inhibited by JBT, supporting HMGB1/TLR4 as a key therapeutic target.
Conclusion: Jiawei Danggui Buxue Decoction slows pulmonary fibrosis progression mainly by inhibiting the HMGB1/TLR4 inflammatory signaling axis, while also suppressing aberrant angiogenesis and correcting autophagy dysregulation.
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