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Network pharmacology integrated with transcriptomic analysis re-veals
Xinkeshu Tablets ameliorate hyperlipidemia via regulating TNF and PI3K-Akt
signaling pathways
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Abstract Objective To investigate the effect of Xinkeshu Tablets on alleviating hyperlipidemia in zebrafish and preliminarily
elucidate its molecular mechanism. Methods The lipid-regulating effects of Xinkeshu Tablets (100, 200, and 400 pg-mL™") were
evaluated using a zebrafish model induced by 0.05% egg yolk powder feeding, combined with Oil Red O staining, and the activities
of total superoxide dismutase (T-SOD), as well as the levels of malondialdehyde (MDA), total cholesterol (TC), triglycerides (TG),
and low-density lipoprotein cholesterol (LDL-C), were measured. Potential lipid-regulating mechanisms of Xinkeshu Tablets were

further analyzed through integrated network pharmacology, transcriptomics, and molecular docking. Real-time quantitative PCR (qRT-
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PCR) was employed to validate the expression levels of genes involved in the tumor necrosis factor (TNF) and phosphatidylinositol 3-
kinase (PI3K)-protein kinase B (Akt) signaling pathways—specifically aktl, akt2, caspase3, sele, mapkli4, and pik3ri—as well as
differentially expressed genes identified by transcriptomics, including ncfl, gpré4, irflb, noxola, zgc:92275, crx, flver2a, serpingl,
ccl20a.3, bel3, and rpll3a. Results Compared with the model group, Xinkeshu Tablets significantly alleviated lipid accumulation in
zebrafish induced by a high-fat diet, reduced levels of TC, TG, LDL-C, and MDA, and enhanced T-SOD activity (P < 0.01). Network
pharmacology, molecular docking, and qRT-PCR validation results indicated that Xinkeshu Tablets primarily target ALB, Aktl, IGF1,
EGFR, CASP3, and MMP9, ameliorating hyperlipidemia by modulating the TNF and PI3K-Akt signaling pathways. Transcriptomics
and qRT-PCR validation further revealed that the pentose phosphate pathway and phagocytosis also play crucial roles in the lipid-
regulating effects of Xinkeshu Tablets. Conclusion Xinkeshu Tablets alleviates hyper-lipidemia and its associated oxidative stress in
zebrafish, with its lipid-lowering mechanism involving the TNF, PI3K-Akt signaling pathway and the inflammatory and metabolic
pathways it regulates.
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# 2 qRT-PCR 3149575
Table 2 qRT-PCR primer sequences
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Fig. 1 Hypolipidemic activity of Xinkeshu Tablets in zebrafish ( X £s, n=6)
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2 &% T-SOD, MDA, TC, TG, LDL-C /K (X *s, n=3)
Fig. 2 Levels of T-SOD, MDA, TC, TG, and LDL-C in each group ( X *s, n=3)
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Table 3 Thirty potential absorbed compounds of Xinkeshu Tablets
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Fig. 4 Results of molecular docking analysis
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