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Abstract: Objective To investigate the potential mechanism of Buyang Huanwu Decoction in treating coronary microvascular
disease (CMD) by integrating network pharmacology with animal experiments. Methods Active components of Buyang Huanwu
Decoction were screened from the TCMSP and SymMap databases. CMD-related targets were collected from GeneCards, OMIM, and
TTD. A “drug-component-target” network was constructed, followed by Gene Ontology (GO) and Kyoto Encyclopedia of Genes and
Genomes (KEGG) enrichment analyses, and molecular docking validation. A rat CMD model was established. The model rats were
treated with Buyang Huanwu Decoction or nicorandil for four weeks. Cardiac function was assessed via echocardiography, myocardial
histopathology was observed using HE and Masson staining, microvascular endothelial ultrastructure was examined with transmission

electron microscopy, immunohistochemistry was performed to evaluate cardiac microvascular density. Cytokine expression, and
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immunofluorescence verification of HIFla pathway protein expression. Results Network pharmacology identified 62 active
components and 148 intersection targets for Buyang Huanwu Decoction. Core active components included quercetin and luteolin, and
core targets comprised IL6 and AKTI1. The targets were significantly enriched in biological processes related to inflammation,
apoptosis, and signaling pathways such as PI3K-Akt and HIF-1. Molecular docking confirmed favorable binding activity between key
components and core targets. Animal experiments demonstrated that Buyang Huanwu Decoction significantly improved left ventricular
ejection fraction (LVEF) and fractional shortening (FS) in CMD rats (P < 0.001), alleviated myocardial fibrosis, and repaired
ultrastructural damage, which may be associated with enhanced HIF-1a/HO-1 pathway activity. Conclusion Buyang Huanwu
Decoction exerts therapeutic effects on CMD through a multi-component, multi-target, and multi-pathway mechanism, involving
endothelial protective and anti-myocardial injury actions. This study provides a theoretical basis for the clinical application of Buyang
Huanwu Decoction.

Key words: network pharmacology; coronary microvascular disease; molecular docking; Buyang Huanwu Decoction; cardiac function
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Fig.8 Transmission electron microscopy images of myocardial microvascular structure in rats
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