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Abstract: Objective To explore the potential mechanism of bavachinin in treatment of pneumonia based on network pharmacology,

molecular dynamics simulation, and in vitro experiments methods. Methods Pneumonia-related targets were screened through the
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GeneCards, TTD, and DisGeNET databases, and standardized using the UniProt database to obtain disease-related targets, the targets
of action of bavachinin were predicted using the CTD, PharmMapper, and SwissTarget Prediction databases. Intersection of disease
and drug targets was taken to obtain potential therapeutic targets, and a “disease-target-drug” regulatory network was constructed using
Cytoscape 3.7.1. PPI network was constructed through the STRING database, and GO and KEGG pathway enrichment analysis were
performed using the Xiantao Academic Platform. Molecular docking was completed using AutoDock Vina and PyMOL, and molecular
dynamics simulation was conducted using GROMACS to verify binding stability. A pneumonia model was established using
lipopolysaccharide to induce A549 cells. The effect of bavachinin on the proliferation of A549 cells was detected using CCK-8, the
effect of bavachinin on A549 cells migration detected by scratch assay, the impact of bavachinin on the expression of inflammatory
factors in A549 cells was measured by ELISA, and the mRNA expression of core targets and targets related to the signaling pathway,
the effects of bavachinin on the expression of key signaling pathway proteins in A549 cells detected by western blotting experiment.
Results A total of 2 538 pneumonia-related targets were screened, 369 targets of action for bavachinin, and 106 common targets. PPI
network analysis suggests that TNF, IL-6, IL-1B, Aktl, ALB, and Bcl-2 were core targets. Enrichment analysis indicates that its
mechanism of action may be closely related to signaling pathways such as PI3K/Akt and FoxO. Molecular docking results showed that
the binding energy of bavachinin to the core targets were lower than —5.0 kcal/mol. Molecular dynamics simulations indicated that the
bavachinin-Aktl complex reached equilibrium, demonstrating the stable binding between the two molecules and further validating the
reliability of the docking results. Cell experiments showed that compared with the model group, the cell survival rate, cell migration
rate, levels of TNF-a, IL-1p, IL-6, and IFN-y in the 25.0 and 50.0 umol/L bavachinin groups were significantly lower (P < 0.05, 0.01,
0.001). Compared with the model group, the relative expression levels of TNF, IL-6, IL-1f, PI3K mRNA in the 25.0 and 50.0 umol/L
bavachinin groups, and Akt/ mRNA in the 50.0 pmol/L bavachinin group were significantly lower (P < 0.05, 0.01, 0.001), while the
relative expression levels of ALB and Bcl-2 mRNA in the 50.0 umol/L bavachinin group were significantly higher (P < 0.01, 0.001).
Compared with the model group, the p-Akt/Akt and p-PI3K/PI3K in the 25.0 and 50.0 pumol/L bavachinin groups were significantly
lower (P <0.05,0.01, 0.001). Conclusion Through network pharmacology, molecular dynamics simulation, and in vitro experiments,
it was found that bavachinin may exert therapeutic effects on pneumonia through multi-target and multi-pathway mechanisms.
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Fig. 4 KEGG channel analysis
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