Berberine Suppresses Hepatocellular Carcinoma Progression by Blocking IL-4-JAK1-STAT6-mediated M2 Polarization of Macrophage
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Introduction. BBR inhibits HCC by blocking IL-4/JAK1/STAT6-mediated M2 polarization (scRNA-seq confirmed). It enhances CD8+ T cells and synergizes with anti-PD-L1, providing a novel combinatorial immunotherapy for HCC.

Aims. This study aims to investigate whether berberine (BBR) can inhibit hepatocellular carcinoma (HCC) by modulating the tumor inflammatory microenvironment, thereby elucidating its potential therapeutic mechanism.

Methods. H22 tumor-bearing mice received BBR (10 mg/kg/3day) or vehicle for 21 days. Tumor growth, scRNA-seq, and flow cytometry (CD8+ T cells, M2 macrophages) were analyzed. In vitro, BBR's inhibition of IL-4-induced M2 polarization in BMDMs was assessed via qPCR (Arg1, Retnla) and Western blot (p-STAT6). JAK1-BBR binding was confirmed by docking and thermal shift assays.

Results. BBR inhibited H22 tumor growth, reduced M2 macrophages, and increased CD8+ T cells. It suppressed M2 markers (↓Arg1, ↓Retnla, ↓p-STAT6) and blocked IL-4/STAT6 via JAK1 binding. Anti-PD-L1 combination showed synergistic suppression.

Discussion.Our study reveals that BBR remodels HCC immune microenvironment by blocking IL-4/JAK1/STAT6 to reduce M2-TAMs and boost CD8+ T cells. Its synergy with anti-PD-L1 highlights clinical potential for HCC immunotherapy.
