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Network pharmacology and molecular docking reveal the
potential mechanisms of the Mongolian medicine Youning
Bawel San in combating non-alcoholic fatty liver disease
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Abstract: Objective: To explore the active components and mechanisms of action of Mongolian medicine Youning Bawei San
(YNBWS) in the treatment of non-alcoholic fatty liver disease (NAFLD) through network pharmacology analysis and
molecular docking verification. Methods: Active components with high potential for pharmaceutical development and good
oral absorption in YNBWS were screened from the TCMSP and BATMAN-TCM databases. The target genes of candidate
compounds were collected and predicted from the TCMSP and Swiss Target Prediction databases. Disease targets of NAFLD
were obtained from the Genecards and OMIM databases, and intersection analysis was performed with the target genes of
potential active components to identify the targets of YNBWS in the treatment of NAFLD. The drug-compound-therapeutic
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target network was constructed using Cytoscape 3.10.3 software, and the protein-protein interaction (PPI) network was
constructed using the Uniprot and String databases to elucidate the relationships and key functional molecules among various
molecules. Gene ontology (GO) enrichment analysis and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway
analysis were performed on the therapeutic targets to systematically explore the mechanisms related to YNBWS in the
treatment of NAFLD. Molecular docking was conducted on the CB-Dock?2 platform to verify the affinity of core compounds
with key targets. Results: Through the analysis of the drug-compound-therapeutic target network, it was found that 36
components contained in YNBWS can act on 79 targets of NAFLD. Quercetin, asiatic acid, luteolin, kaempferol, and
beta-sitosterol may be the core compounds responsible for the anti-NAFLD effect of YNBWS, while 10 targets, including
PPARG, AKT1, TNF, IL6, and PPARA, play important roles. GO analysis identified a total of 292 entries, with 235 main
entries related to biological functions enriched in YNBWS for the treatment of NAFLD, including 17 entries related to cellular
components and 40 entries related to molecular functions. KEGG pathway enrichment analysis revealed significant enrichment
in 120 signaling pathways, among which 20 potential signaling pathways, such as Lipid and atherosclerosis, PPAR signaling
pathway, AGE-RAGE signaling pathway in diabetic complications, and NAFLD, may be the main pathways for YNBWS in
the prevention and treatment of NAFLD. Molecular docking analysis revealed that 10 key targets, including PPARG, AKT1,
and TNF, exhibit strong affinity for core compounds used to treat NAFLD. Conclusion: This study systematically predicts the
multi-target mechanism of action of YNBWS in treating NAFLD and provides directions for further experimental verification
of key compounds, targets, and pathways.
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