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Abstract: Objective To explore the mechanism of Salvia miltiorrhiza in treatment of acute ischemic stroke based on network
pharmacology, machine learning and molecular docking technology. Methods The main active components and their targets of S.
miltiorrhiza were predicted and screened by TCMSP and Swiss Target Prediction database. At the same time, the relevant targets of
cerebral infarction were obtained through OMIM, Gene Cards and other related databases, and the intersection targets were determined
by Wayne diagram analysis of R software. The protein-protein interaction (PPI) network was constructed by STRING, and the “S.
miltiorrhiza-active ingredient-target-pathway” network was constructed by Cytoscape to screen the core targets. The GEO dataset
GSE58294 was integrated, and candidate targets were screened by limma package difference analysis and WGCNA co-expression
network analysis. Gene ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) enrichment analysis were performed
by R package. Three machine learning models of random forest, support vector machine and logistic regression, SHAP analysis and
receiver operating characteristic (ROC) curve were used to screen and verify the core genes. Finally, molecular docking was performed
by AutoDock Tools to verify the binding stability of the core components and the target. Results A total of 610 intersection targets
were identified by intersection analysis of 610 active components related targets and 11 520 targets related to ischemic stroke, and the
core components included tanshinone Il a. A total of 747 significant items were obtained by GO enrichment analysis. BP mainly
involved muscle system processes, muscle contraction, smooth muscle contraction and its positive regulation, and response to peptide
hormones. CC was significantly enriched in the apical plasma membrane, neuronal projection end, endoplasmic reticulum cavity,
membrane microdomain and membrane raft. MF mainly included protein tyrosine kinase activity, histone H2AXY 142 and H3Y41
kinase activity, and oxidoreductase activity. It showed that the target gene plays an important role in muscle function, cell signal
transduction and epigenetic regulation. KEGG enrichment analysis identified 24 related pathways, involving tryptophan metabolism,
osteoclast differentiation, nuclear factor-kB (NF-«xB) signaling pathway, hematopoietic cell lineage and acute myeloid leukemia. The
intersection targets were B-cell lymphoma-2-associated protein A1 (BCL2A1), calmodulin-dependent protein kinase 1 (CAMKI1),
cathepsin K (CTSK), sphingosine 1 phosphate receptor 3 (S1PR3), mitogen-activated protein kinase kinase 6 (MAP2K6), steroid
sulfatase (STS), potassium voltage valve channel 1 (KCNE1). Molecular docking confirmed that tanshinone 1I A binded stably to the
core target. Conclusion S. miltiorrhiza can target and regulate key targets such as CTSK, SIPR3 and BCL2A1 through core
components such as tanshinone 11 4, interfere with core pathways such as NF-«xB signaling pathway and tryptophan metabolism, and
play a role in the treatment of acute ischemic stroke.

Key words: Salvia miltiorrhiza Bge.; acute ischemic stroke; network pharmacology; machine learning; molecular docking; tanshinone
ITa; CTSK; S1PR3; BCL2AL1
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Fig. 9 Feature importance analysis (A), feature dependence analysis (B), feature importance waterfall (C), feature

importance diagram (D) and AUC analysis (E) of core genes
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