Abstract title: Hepatic and serum metabolomic landscape in participants receiving glimepiride and tofogliflozin: a post-hoc analysis

Abstract content: 
Aims
The mechanism by which sodium-glucose cotransporter 2 (SGLT2) inhibitors and sulfonylureas alter hepatic metabolism in humans with metabolic dysfunction-associated steatotic liver disease (MASLD) and type 2 diabetes mellitus remains unclear. 
Methods
In this 48-week, randomized, open-label, parallel-group trial, 40 participants with biopsy-confirmed MASLD and type 2 diabetes were assigned to receive tofogliflozin or glimepiride once daily (NCT02649465 and jRCTs041180132). Changes in serum and hepatic metabolites were evaluated, and their associations with liver histology, liver enzymes, and metabolic markers were analyzed. All CE time-of-flight MS experiments were performed using an Agilent CE capillary electrophoresis system.
Results
Glycemic improvement was similar between groups. Urinary CPR levels decreased significantly in the tofogliflozin group, with significant differences between the groups. Tofogliflozin significantly improved liver histology (steatosis, hepatocellular ballooning, lobular inflammation, and fibrosis) and reduced serum liver enzymes, body weight, and BMI. Tofogliflozin treatment significantly increased hepatic levels of glucose 1-phosphate and acetyl-CoA, reflecting a metabolic shift toward ketogenesis and gluconeogenesis. Among tricarboxylic acid cycle intermediates, serum citrate increased, and succinate decreased without hepatic changes. Reduced serum succinate correlated with decreases in ALT and GGT, and higher baseline succinate predicted improvements in ballooning, inflammation, and liver enzymes. In contrast, glimepiride specifically reduced hepatic branched-chain amino acids, which was associated with decreased steatosis. Tofogliflozin also elevated serum urea cycle intermediates, suggesting a distinct “aestivation-like” response to hypovolemia.
Conclusion
SGLT2 inhibition produced a distinct metabolic signature consistent with starvation-induced glucose production and a hypovolemia-related aestivation-like hepatic response. Serum succinate may serve as a biomarker reflecting MASLD pathology.


