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Study on the Mechanism of Astragalus-Salvia Miltiorrhiza Herb Pair in Intervening
Myocardial Fibrosis Based on Network Pharmacology and Molecular Docking

Chen Jinghe
(Department of Cardiology, Xiyuan Hospital, China Academy of Chinese Medical Sciences, Beijing 100091)
Abstract: Objective: Based on network pharmacology and molecular docking technology, this study systematically explored the core active
components, potential therapeutic targets and key signaling pathways of Astragalus—Salvia miltiorrhiza herb pair in intervening myocardial
fibrosis, clarified its synergistic mechanism of "multi—component, multi—target and multi—pathway", and provided scientific theoretical basis
and experimental reference for the clinical application of this Chinese herb pair in the treatment of myocardial fibrosis. Methods: The active
components of Astragalus and Salvia miltiorrhiza were screened through TCMSP and BATMAN—-TCM databases, with oral bioavailability
(OB) = 30% and drug—likeness (DL) = 0.18 as the screening criteria, and the corresponding human targets of the active components were
corrected by Uniprot database. The targets related to myocardial fibrosis were collected from GeneCards, OMIM and DisGeNET databases,
and the intersection of the targets of active components of Astragalus—Salvia miltiorrhiza herb pair and the targets of myocardial fibrosis, i.e.,
potential therapeutic targets, was obtained by Venny 2.1.0 tool. Cytoscape 3.9.1 software was used to construct the "Astragalus—Salvia
miltiorrhiza active components—potential therapeutic targets—myocardial fibrosis" network, and the network topology was analyzed to screen
core components and core targets. The STRING platform was used to construct the protein—protein interaction (PPI) network of core

targets, and DAVID 6.8 database was used to perform GO functional enrichment analysis and KEGG pathway enrichment analysis on
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potential therapeutic targets. Core active components and core targets were selected, molecular docking verification was performed using

No.1 2025 ( Vol.001)

AutoDock Vina software, and the docking results were visualized by PyMOL software to analyze the binding mode and interaction force
between them. Results: A total of 42 active components of Astragalus—Salvia miltiorrhiza herb pair were screened, among which the core
active components included astragaloside IV, salvianolic acid B, tanshinone IIA, etc.; 136 potential therapeutic targets were obtained, and the
core targets included TP53, AKT1, VEGFA, IL-6, TNF, etc. GO functional enrichment analysis showed that the potential therapeutic targets
were mainly involved in biological processes such as cell proliferation, inflammatory response, oxidative stress, and regulation of cell apoptosis.
KEGG pathway enrichment analysis indicated that they were mainly enriched in signaling pathways closely related to myocardial fibrosis, such
as TGF— B /Smad signaling pathway, PI3K—Akt signaling pathway, TNF signaling pathway, and NF— k B signaling pathway. Molecular
docking results showed that all core active components had good binding ability with corresponding core targets. Among them, the docking
scores of salvianolic acid B with TP53 and astragaloside IV with AKT1 were —8.9 kcal/mol and —8.7 kcal/mol, respectively, with stable
binding modes, which were closely combined mainly through hydrogen bonds and hydrophobic interactions. Conclusion: Astragalus—Salvia
miltiorrhiza herb pair may target TP53, AKT1 and other core targets through its core active components, regulate TGF— B /Smad, PI3K—Akt
and other key signaling pathways, and synergistically inhibit myocardial fibroblast proliferation, reduce inflaimmatory response, inhibit
oxidative stress, reduce extracellular matrix deposition, thereby achieving the intervention effect on myocardial fibrosis. This study provides
theoretical support for explaining its mechanism of action, and also lays a foundation for its clinical rational application and subsequent
experimental research.

Keywords: Network pharmacology; molecular docking; Astragalus—Salvia miltiorrhiza herb pair; myocardial fibrosis; mechanism of action; signaling
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