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Abstract: Objective: To analyze the pharmacodynamic substances and mechanism of action of Polygonati
Rhizoma in treating heart failure (HF) using network pharmacology and molecular docking technology. Methods:
Potential active components of Polygonati Rhizoma and their corresponding targets were retrieved from the Traditional
Chinese Medicine Systems Pharmacology Database and Analysis Platform. HF-related targets were obtained from the

GeneCards and OMIM databases. The intersection of potential component targets of Polygonati Rhizoma and HF-related
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targets yielded potential targets for Polygonati Rhizoma in treating HF. The STRING database was used to construct a
protein—protein interaction (PPI) network, from which core targets and major active components were screened. The
DAVID database was used for Gene Ontology (GO) functional enrichment analysis and Kyoto Encyclopedia of Genes
and Genomes (KEGG) pathway enrichment analysis of the intersection targets. Finally, AutoDock Tools software was
employed for molecular docking to evaluate the binding activity of major active components with core targets. Results:
A total of 15 active components of Polygonati Rhizoma and 87 potential targets for treating HF were screened. Network
analysis of "drug—active components—targets" identified major active components, including apigenin, [3—sitosterol,
baicalein, isoliquiritigenin, and dioscin. PPI network analysis identified core targets such as AKT serine/threonine
kinase 1 (AKT1), tumor necrosis factor (TNF) , insulin (INS), matrix metalloproteinase 9 (MMP9) , hypoxia—
inducible factor 1-alpha (HIF1A), caspase 3 (CASP3), B-cell lymphoma 2 (BCL2), tumor protein p53 (TP53),
Fos proto—oncogene (FOS), and prostaglandin—endoperoxide synthase 2 (PTGS2). Enrichment analysis revealed that
the phosphatidylinositol 3—kinase—protein kinase B (PI3K—Akt) signaling pathway and the hypoxia—inducible factor—
1 (HIF-1) signaling pathway are closely related to the treatment of HF by Polygonati Rhizoma. Molecular docking
results showed strong binding activity between the major active components of Polygonati Rhizoma and the core targets.
Conclusion: The major active components in Polygonati Rhizoma, such as apigenin, B —sitosterol, baicalein,
isoliquiritigenin, and dioscin, exert therapeutic effects on HF by acting on targets including AKT1, TNF, MMP9,
HIF1A, CASP3, and BCL2, thereby regulating signaling pathways such as PI3K-Akt and HIF-1.

Keywords: Heart failure; Polygonati Rhizoma; Network pharmacology; Molecular docking; Pharmacodynamic

substances; Mechanism of action
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