Cordycepin Improve Glycolipid Metabolism Disorder in High Fat Diet-induced Obese Mice
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Introduction. Obesity is a chronic metabolic disease resulting from energy imbalance, which leads to glucose - lipid disorders and associated complications, posing a major global public health challenge. Cordycepin (COR) has been demonstrated to regulate blood glucose and lipid metabolism. However, its molecular mechanism in alleviating obesity-related metabolic disorders, especially its effects on key signaling pathways, remains incompletely understood. 

Aims. A high-fat diet (HFD)-induced obese mouse model was established to investigate the mechanism of COR through intestinal microflora, metabolomics, and proteomics analyses.

Methods. A total of 18 male C57BL/6J mice were used in this study. They were randomly assigned to three groups (n = 6 per group): the control group (CON) received a normal diet; the high - fat diet group (HFD) was fed a high - fat diet for 8 weeks; and the cordycepin treatment group (HFD_COR) was fed a high - fat diet for 8 weeks while receiving daily oral administration of 100 mg/kg cordycepin. Metabolic parameters, histopathology, 16S rRNA sequencing, fecal metabolomics, liver proteomics, and hepatic gene mRNA expression were detected.

Results.Cordycepin reduced body weight, fasting blood glucose (FBG), area under the curve of intraperitoneal glucose tolerance test (IPGTT AUC), as well as serum and liver total cholesterol (TC) and triglyceride (TG) levels in obese mice. It also improved pancreatic and hepatic histopathological changes and alleviated hepatic lipid deposition. Additionally, cordycepin remodeled the intestinal microbiota, identified 207 differential fecal metabolites (enriched in α-linolenic acid metabolism) and 151 differential liver proteins (involved in PPAR signaling), upregulated hepatic PPARA and APOAI mRNA expression, and downregulated PPARG mRNA expression.

Discussion. Cordycepin ameliorates high-fat diet (HFD)-induced glycolipid metabolism dysfunction by reshaping the intestinal microbiota, regulating α-linolenic acid metabolism, and activating hepatic PPAR signaling, thereby providing multi-omics evidence for its therapeutic potential in obesity-related metabolic disorders.
