DIF-1 ameliorates liver fibrosis inducing the reversion of activated hepatic stellate cells

Momoka Yamaguchi1, Akira Ooka1, Kensuke Suzuki1, Shin-ya Saito1, 2, Yukiko K Kaneko1, Tomohisa Ishikawa1. Department of Pharmacology, School of Pharmaceutical Sciences, University of Shizuoka1, Shizuoka, Shizuoka, Japan; Department of Drug Discovery and Pharmacology, Faculty of Veterinary Medicine, Okayama University of Science2, Imabari, Ehime, Japan.
Introduction. Quiescent hepatic stellate cells (HSCs) transdifferentiate into myofibroblast-like, collagen-producing activated HSCs during liver injury, leading to liver fibrosis (LF). Therefore, the reversion of activated HSCs is expected to be a therapeutic target for LF. Our previous study showed that differentiation-inducing factor-1 (DIF-1), a small molecule derived from cellular slime molds, inhibited HSC activation. Here, we investigated whether DIF-1 could induce the reversion of activated HSCs, thereby exerting anti-fibrotic effects. 

Methods. HSCs isolated from mouse livers were transdifferentiated into activated HSCs by culturing in plastic dishes and then treated with DIF-1. The in vivo effects of DIF-1 were investigated in a thioacetamide-induced LF mouse model of thioacetamide-induced LF.

Results. DIF-1 reverted the cell morphology of activated HSCs to quiescent HSC-like shapes and significantly reduced the expression of α-smooth muscle actin, a marker of activated HSCs. In the LF mouse model, blood AST and ALT levels and the area of collagen fibres in the liver were significantly lower in the DIF-1-treated group than in the vehicle-treated group. Moreover, decreased expression of Acta2, Col1a1, Pdgfrb, and Timp1, genes related to LF and markers of activated HSCs, and increased expression of Lrat, a marker of quiescent HSCs, were observed in the liver tissue of the DIF-1-treated group. 

Conclusions. The data obtained here suggest that DIF-1 ameliorates LF by inducing the reversion of activated HSCs to a quiescent-like phenotype in vivo. DIF-1 is a valuable anti-fibrotic compound that not only inhibits HSC activation but also induces activated HSCs to revert to a quiescent form.
