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Abstract: Objective To explore the mechanism of volatile oil of Myristica fragrans (VOMF) on hypoxic pulmonary artery
hypertension (HPAH) based on transcriptomics and network pharmacology. Methods Active components and potential drug targets

of VOMF were obtained through SwissTargetPrediction database, HPAH disease related targets were obtained through GEO database,
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and “component-target-disease” network was constructed by Cytoscape software; Pymol and MOE software were used to verify the
key active components and targets of VOMF by molecular docking. Male SD rats were used to prepare pulmonary artery smooth
muscle cells (PASMCs), after given hypoxia treatment and VOMEF intervention, transcriptomic analysis was performed to obtain
differentially expressed genes, and Western blotting was used to verify the effect of VOMF on expressions of cell cycle signaling
pathway related proteins. Results A total of 512 potential targets of VOMF, 2 912 differential targets related to HPAH disease and
80 intersection genes were obtained by network pharmacology analysis. A total of 40 common differentially expressed genes were
obtained by transcriptome analysis. The results of transcriptomics and Kyoto encyclopedia of genes and genomes (KEGG) pathway
enrichment analysis were intersected with P < 0.05 as the screening condition, and eight intersection pathways were obtained. Among
them, the cell cycle signaling pathway, mitogen-activated protein kinase signaling pathway and hypoxia inducible factor-1 signaling
pathway were closely related to HPAH. Based on literature research and previous research by the research group, cell cycle signaling
pathway was selected for validation. The results of Western blotting experiments showed that compared with control group, cyclin
dependent kinase 2 (CDK2), CDK4, cell cycle protein D1 (Cyclin D1), Cyclin A2 protein expression levels in model group were
increased (P < 0.01, 0.001), p27Kip1 protein expression level was decreased (P < 0.01); Compared with model group, CDK2, CDK4,
Cyclin D1, Cyclin A2 protein expression levels in VOMF group were decreased (P < 0.05, 0.01, 0.001), p27Kipl protein expression
level was increased (P < 0.05, 0.01). Conclusion From the perspectives of network pharmacology and transcriptomics, it has been
preliminarily elucidated that VOMF can intervene in the occurrence of HPAH by intervening in the cell cycle signaling pathway,
providing a basis and reference for subsequent pharmacological research and clinical applications.
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Fig. 3 Drug-component-target network
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