DIF-1 as a novel pharmacological strategy for skin fibrosis treatment
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Introduction. Hypertrophic scars and keloids, characterized by excessive deposition of extracellular matrix (ECM), pose significant clinical challenges. Current treatments often have high recurrence rates, and effective pharmacological prevention is lacking. Differentiation-inducing factor-1 (DIF-1) is known to inhibit cancer cell proliferation, but its effects on skin fibrosis have not been explored.
Aims. This study aimed to investigate the anti-fibrotic effects of DIF-1 on skin fibrosis and to elucidate the underlying mechanisms.
Methods. We used a bleomycin-induced systemic sclerosis (BIS) mouse model, topically applying a DIF-1 solution to the skin. Skin sections were analysed for their thickness and adipose tissue content. We also conducted in vitro experiments using human skin fibroblasts to evaluate the effects of DIF-1 on their proliferation, contraction, and transdifferentiation into myofibroblasts. Adipocyte differentiation was also examined.
Results. Topical administration of DIF-1 significantly suppressed skin thickening and maintained healthy adipose tissue in the BIS mouse model. In vitro, DIF-1 inhibited fibroblast proliferation and contraction. It also suppressed the differentiation of fibroblasts into myofibroblasts, which are crucial for scar formation, leading to a decrease in ECM production. Additionally, DIF-1 promoted adipocyte differentiation, which is essential for maintaining a healthy skin structure.
Discussion. Our findings demonstrate that topically administered DIF-1 effectively inhibits and potentially prevents skin fibrosis by suppressing fibroblast proliferation and myofibroblast differentiation. The promotion of adipocyte differentiation further supports the potential of DIF-1 to restore a healthy skin environment. Given these promising results, DIF-1 could be a valuable therapeutic agent for the treatment or prevention of skin fibrosis.
