ISG15 inhibition mediates berberine's protection against diabetic nephropathy 
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Introduction. Diabetic nephropathy (DN), a common microvascular complication of diabetes, is characterized by persistent inflammation and tubular fibrosis. Berberine (BBR), a natural plant alkaloid used in traditional Chinese medicine, has demonstrated potential benefits in the management of DN. However, the precise molecular mechanisms through which BBR exerts its protective effects remain incompletely understood.
Aims. To investigate whether BBR alleviates renal inflammation and fibrosis in DN by modulating ISG15 expression and pyroptosis, both in vivo and in vitro.
Methods. A mouse model of DN was established using streptozotocin (STZ) combined with a high-fat diet. Renal tubular epithelial cells (TECs) were exposed to high glucose (HG) to simulate diabetic conditions in vitro. The effects of BBR were assessed using quantitative PCR, western blotting, and histological analysis.
Results. We found that BBR treatment significantly reduced inflammation and tubular fibrosis in DN mice. This was evidenced by decreased albuminuria, improved renal histology, and reduced macrophage infiltration. These findings suggest that BBR can effectively mitigate the renal damage associated with DN. Also, BBR reversed the HG-induced inflammation and fibrosis in TECs, further supporting its protective role. Mechanistically, BBR abolished the HG-induced upregulation of ISG15 and the changes in the expression of pyroptosis-related proteins (NLRP3, cleaved caspase-1, GSDMD-N, and IL-1β). These results indicate that BBR's protective effects may be mediated through the regulation of ISG15 and pyroptosis pathways. Furthermore, overexpression of ISG15 in the kidney and TECs significantly exacerbated renal tubular cell injury and abolished the protective effect of BBR against DN. 
Discussion. The high incidence of DN and its association with end-stage renal disease underscore the urgent need for effective therapeutic strategies. BBR, a well-tolerated natural compound with proven metabolic benefits, has emerged as a promising candidate for DN treatment. Our findings demonstrated that BBR alleviates renal inflammation and tubular fibrosis in DN by suppressing ISG15 expression and inhibiting the pyroptosis signaling pathway, both in vivo and in vitro. This provide novel insights into the molecular mechanism of BBR’s renoprotective effects and highlight the ISG15-pyroptosis axis as a potential therapeutic target for DN.
