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Study on the improvement mechanisms of vascular cognitive impairment from
Polygonatum based on network pharmacology and molecular docking

techniques
LIU Yun, SHAO Wei, WEI Dan, WANG Feng(Liaoning Vocational College of Medicine, Shenyang 110101, China)

[Abstract] Objective To explore the potential mechanism of Polygonatum in improving VCI based on network
pharmacology and molecular docking techniques. Methods The active components of Polygonatum were screened from the
TCMSP database, and corresponding targets were predicted by the SwissTargetPrediction database. VCl-related targets were
obtained from the GeneCards and OMIM databases. Intersection targets between Polygonatum and VCI were identified as potential
therapeutic targets. A “herb-component-target-pathway” network was constructed using Cytoscape. PPI network was established
via the STRING database to screen core targets. GO functional enrichment and KEGG pathway analyses were performed using R
language. Molecular docking was conducted using AutoDock to validate the binding affinity between core components and core
targets. Results A total of 12 active components of Polygonatum were identified, corresponding to 352 targets. A total of 3,515
VCl-related targets were retrieved, yielding 177 intersection targets. PPI network analysis suggested that STAT3, SRC, EGFR,
BCL2, and HIF1A might be the core targets. GO and KEGG enrichment analyses indicated that Polygonatum might exert its effects
by modulating the AGE-RAGE, PI3K-Akt, lipid and atherosclerosis signaling pathways, involving biological processes such as
neuroinflammation, oxidative stress, and apoptosis. Molecular docking results showed that core active components(liquiritigenin,
wogonin)had good binding affinity with core targets EGFR, BCL2, SR. Conclusion Polygonatum exerts a protective effect
against VCI through a multi-component, multi-target, and multi-pathway mechanism. Its underlying mechanism may be closely
associated with the regulation of core targets such as STAT3, BCL2, and HIF1A, as well as key signaling pathways including AGE-
RAGE and PI3K-Akt. This study provided an important theoretical basis for the rational clinical application of Polygonatum and the
in-depth elucidation of its anti-VCI molecular mechanism.

[Key words] Polygonatum; vascular cognitive impairment; network pharmacology; molecular docking; mechanism of

action
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