Hyodeoxycholic acid ameliorates tacrolimus-induced diabetes by modulating the FXR-FGF15 axis
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Introduction. Tacrolimus (TAC)-induced diabetes mellitus (DM) is a condition associated with abnormal glucose metabolism caused by the immunosuppressant TAC, and it is also related to intestinal microbiota disorder and reduced bile acid levels. 
Aims. This study aimed to investigate the ameliorative effect and underlying mechanism of hyodeoxycholic acid (HDCA) on TAC-induced DM.

Methods.  First, antibiotics were used to deplete the intestinal microbiota in TAC-induced DM rats, further confirming the critical role of the intestinal microbiota and bile acids in the development of TAC-induced DM. Antibiotic treatment significantly reduced the bile salt hydrolase (BSH)-active gut microbiota (including Bacteroides and Lactobacillus), disrupting the serum bile acid pool and exacerbating diabetic symptoms, presumably by altering the gut microbiota–bile acid axis. Subsequently, oral administration of HDCA (100 mg/kg) to TAC-induced diabetic rats was carried out to evaluate its ameliorative effect. Assessments were made of glycolipid metabolism indices, targeted bile acid omics, protein expression of FXR and TGR5, serum and ileum levels of GLP and FGF15, and mRNA levels of CYP7A1, CYP27A1, CYP7B1, CYP8B1, FGFR4, CREB1 and PGC-1α.

Results. Results showed that HDCA administration significantly improved glucose tolerance in TAC-induced diabetic rats and markedly altered the bile acid profile. Specifically, it reduced the 12-OH/Non-12-OH BAs ratio in serum and feces, which was associated with downregulated hepatic CYP7A1 and upregulated CYP7B1 expression. Additionally, HDCA suppressed GLP-1 secretion from enteroendocrine cells, decreased serum and ileal FGF15 levels, and reduced ileal FXR as well as hepatic CREB and PGC-1α expression. 
Discussion.Collectively, these findings indicate that HDCA exerts a significant ameliorative effect on TAC-induced diabetes by regulating metabolic enzymes and altering bile acid profiles. The underlying mechanism involves inhibition of the enterohepatic FXR - FGF15 axis, reduced GLP-1 secretion, and suppression of hepatic gluconeogenesis.
