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Abstract : Objective: To investigate, using LC-MS-based non-targeted serum metabolomics, the effects
of Xiaoke Gushen Formula (XKGSF) on serum metabolic remodeling in rats with high—fat—diet/
streptozotocin-induced type 2 diabetes mellitus (T2DM). Methods: Normal, model, XKGSF low-/
medium-/high—dose, positive control, and QC groups were established. LC-MS acquisition was
performed, followed by differential metabolite analysis, PCA/PLS-DA, KEGG pathway enrichment,
and WGCNA. Results: A total of 34 samples were included, yielding 690 metabolic features with
a KEGG mapping rate of 88.41%. Compared with the normal group, the model group showed 109
differential metabolites (63 up—regulated, 46 down-regulated), enriched in bile secretion, sphingolipid
metabolism, and steroid hormone biosynthesis pathways. The low—, medium-, and high—dose groups
yielded 75, 61, and 55 differential metabolites, respectively, with PC(16:0/20:5) showing a consistent
reversal across all three dose groups. WGCNA identified 5 modules, from which SM(d18:0/16:1),
hydrocortisone, and cholic acid were identified as candidate key metabolites. Conclusion: XKGSF
systematically remodels the serum metabolome of T2DM rats, involving bile acid, sphingolipid
metabolism, and steroid hormone biosynthesis pathways, providing candidate targets for subsequent
mechanistic validation.

Keywords : Xiaoke Gushen Formula; Type 2 Diabetes; Non-targeted Metabolomics; Bile Acids;
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Figure 1. Data quality and global serum metabolomic separation
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Figure 2. Metabolic disturbance in diabetic model rats
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Figure 3. XKGSF intervention reshapes serum differential metabolites
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