CHLC20 suppresses renal fibrosis in vitro and in vivo through TGF-β1/Smad3 signaling 
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Introduction. Renal fibrosis is a hallmark of chronic kidney disease (CKD) with no approved antifibrotic therapy. The TGF-β1/Smad3 signaling pathway, a central driver of fibroblast activation and extracellular matrix deposition, has emerged as a promising therapeutic target. Among potential agents, chalcone-based natural compounds offer intriguing possibilities, although their efficacy against kidney fibrosis has not been fully elucidated.
Aims. To investigate the antifibrotic effects of CHLC20, a novel chalcone derivative, on renal fibrosis both in vitro and in vivo, and to elucidate its mechanism of action.
Methods. In vitro, human renal proximal tubular epithelial cells (RPTEC) were exposed to TGF-β1 (10 ng/mL) with or without CHLC20, followed by assessment of cell morphology, collagen deposition (using Sirius red staining), and pro-fibrotic markers (via Western blotting). In vivo, CHLC20 was administered to unilateral ureteral obstruction (UUO) mice for 7 days, with serum creatinine and TGF-β1, and kidney histology subsequently analyzed.
Results. CHLC20 reversed TGF-β1-induced morphological alterations in RPTEC cells, markedly reducing collagen deposition and dose-dependently suppressing pro-fibrotic proteins (α-SMA, fibronectin). TGF-β1-driven Smad3 phosphorylation was strongly inhibited. In UUO mice, CHLC20 significantly lowered serum creatinine and TGF-β1 levels (p<0.05, n=4–6/group) and attenuated interstitial collagen accumulation in kidney tissues.

Discussion. CHLC20 exerts potent antifibrotic effects by inhibiting the TGF-β1/Smad3 pathway, suppressing epithelial-to-mesenchymal transition, and limiting extracellular matrix deposition. Preservation of renal function in UUO mice highlights its therapeutic promise for CKD, supporting CHLC20 as a potential novel treatment for renal fibrosis and addressing a critical unmet medical need.
*Corresponding author E-mail: promsuk.jut@mahidol.ac.th
