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Investigation of the mechanisms of action of Shuanghuanglian in treating
respiratory syncytial virus infection based on network pharmacology,
molecular docking and molecular dynamics simulations
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[Abstract] Objective To investigate the mechanism of action of Shuanghuanglian (SHL)
against respiratory syncytial virus (RSV) infection based on GEO datasets, network pharmacology,
molecular docking, and molecular dynamics simulations. Methods The active ingredients of SHL
and their potential targets were screened through the TCMSP and TCMID databases, while the
disease targets of RSV infection were obtained from the GEO, GeneCards, OMIM, and TTD

databases. The common targets of SHL and RSV infection were then identified. Core target
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molecules were identified through protein-protein interaction (PPI) network analysis; the key signaling pathway
signals were acquired through GO functional and KEGG pathway enrichment analyses; a drug-component-
target-pathway network was constructed; and finally, molecular docking and molecular dynamics simulation
were performed by AutoDockTools 1.5.6 and AutoDock Vina 4.2 to verify the binding affinity between the key
active components of SHL and the core action targets. Results A total of 35 active components and 326 gene
targets of SHL were obtained in this study. The primary bioactive components of SHL included eriodictyol,
kaempferol, luteolin, and quercetin. PPI network analysis identified 10 core targets for SHL in treating RSV,
including signal transducer and activator of transcription 1 (STAT1), AKT serine/threonine kinase 1 (AKT1),
and prostaglandin-endoperoxide synthase 2 (PTGS2). KEGG enrichment and network analysis indicated that
the antiviral effects of SHL are primarily mediated through the TNE, HIF, and PI3K-Akt signaling pathways.
Molecular docking and MD simulations confirmed that the active components of SHL exhibit significant
binding affinity with these core targets. Conclusion This study reveals the potential mechanism of action of

SHL in treating RSV infection, which involves the synergistic action of eriodictyol, kaempferol, luteolin, and

quercetin on the TNF, HIF, and PI3K-Akt signaling pathways.

[Keywords] Shuanghuanglian; Respiratory syncytial virus; GEO data; Network pharmacology;

Molecular docking; Molecular dynamics simulation; Protein-protein interaction
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