Colchicine as a Promising Candidate Therapeutic Agent for Liver Fibrosis
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Introduction. Chronic liver diseases, including metabolic dysfunction-associated liver disease (MASLD), cause ongoing inflammation that leads to liver fibrosis. As fibrosis progresses, it can develop into hepatocellular carcinoma and cirrhosis. Currently, there are no effective drugs available for treating liver fibrosis, emphasizing the urgent need to develop targeted therapies. 
Aims. To investigate potential therapeutic candidates for liver fibrosis, we used a mouse model of liver fibrosis induced by a choline-deficient, methionine-restricted high-fat diet (CDAHFD).
Methods. Male C57BL/6 mice were fed a CDAHFD for 6 weeks to induce liver fibrosis. Colchicine (0.1 mg/kg) was administered orally once daily for 3 weeks to mice fed a CDAHFD. Twenty-four hours after the final treatment with colchicine treatment, the mice were euthanized with carbon dioxide, the livers were removed, and the tissues were fixed in formalin. Liver tissue was prepared as paraffin sections and stained with hematoxylin and eosin, as well as picrosirius red. Real-time PCR was used to assess the mRNA expression levels of fibrosis-related markers.

Results. Liver tissue from CDAHFD-induced liver fibrosis model mice exhibited enlarged lipid droplets and infiltration of inflammatory cells. Additionally, clear collagen deposition was detected through picrosirius red staining. Three-week colchicine treatment in CDAHFD-fed animals reduced lipid droplets, inflammation, and showed a tendency to decrease collagen deposition based on histological observations. The mRNA expression of Col1A1, a marker of fibrosis, tended to increase in the CDAHFD diet group and was about six times higher than in the normal diet group. Colchicine treatment in CDAHFD-fed mice suppressed the increase in Col1A1 mRNA observed in the vehicle group. Additionally, TNF-α mRNA levels were significantly higher in CDAHFD-fed mice compared to those on the normal diet.

Discussion.  We speculated that colchicine might reduce liver fibrosis by suppressing fibroblast proliferation because it blocks microtubule polymerization by binding to tubulin and preventing cell division. Our preclinical results emphasize the potential of colchicine as a treatment for liver fibrosis.
