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Explain therapeutic target of Panax ginseng for nonalcoholic fatty liver disease
through network pharmacology system
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Abstract: Objective To study the drug-target-pathway and its mechanism of Panax ginseng active ingredients in the treatment of
nonalcoholic fatty liver disease (NAFLD) based on network pharmacology. Methods BATMAN-TCM, a network pharmacological
analysis platform, was used to obtain Panax ginseng active ingredients and their corresponding targets. Cytoscape software was used
to construct a functional group-target gene-ginseng drug component network. Target group protein interaction network (PPI) was
constructed by STRING platform for target genes. Metascape was an online tool for channel enrichment analysis of target genes.
Human NAFLD transcriptome expression data GSE89632 was downloaded from the Gene Expression Omnibus (GEO) database.
The expression level was standardized and the significance of expression difference was detected by bilateral unpaired t test. Results
The components of Panax ginseng had significant effects on lipid metabolism, especially on fatty acid degradation. Through protein
interaction analysis and pathway enrichment analysis, 31 key target genes (ACADM, SCD, ACACA, ACSL1, NR1H3, LEP,
PPARA, ADIPOQ, NR1H4, CEBPA, HMGCR, SREBF1, TNF, SREBF2, ESR1, ABCA1, INS, AKT1, AVP, RXRA, HSD17B6,
SRD5A2, UGT1A1, CYP19A1, PTGS2, CYP2E1, HTR2A, HSD17B1, EDN1, CCLS, AGTR1) of Panax ginseng drug components
were found to be involved in NAFLD pathway, which were closely related to the pathogenesis of NAFLD. The number of INS nodes
was much higher than other target genes. The expression of INS was significantly up-regulated in NAFLD tissues (P < 0.000 1).
Conclusion Ginseng has therapeutic effect on NAFLD, and INS may be the key target of ginseng in the treatment of NAFLD.
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Fig. 2 Ginseng drug component-target gene-lipid metabolism functional pathway network map
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Fig. 4 Pathway enrichment analysis of key core target genes
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