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Research of the pharmacological mechanism of drup pair Angelicae Sinensis Radix—Chuanxiong Rhizoma
against pulmonary embolism based on network pharmacology and molecular docking

WANG Kun', WANG Xin', LI Lin?, ZHANG Xue—jun'

(1.Department of Cardiology,Henan Chest Hospital,Zhengzhou,450003, China;2.Department of Traditional Chinese Medicine, The
Third Affiliated Hospital of Henan University of Traditional Chinese Medicine , Zhengzhou 450003, China )

Abstract O bjective: To explore the mechanism of drup pair Angelicae Sinensis Radix —Chuanxiong Rhizoma in the treatment of
pulmonary embolism through network pharmacology and molecular docking technology,and verify by animal experiments. Methods:
TCMSP was used to screen the drug components of drup pair Angelicae Sinensis Radix —Chuanxiong Rhizoma,and the targets of drug
components were predicted by the Swiss Target Prediction. Disease targets of pulmonary embolism were acquired online by Gene Cards,
and intersection targets of drugs and diseases are acquired online by Venny 2.1. A protein—protein interaction ( PPI) network was
constructed by STRING and Cytoscape software , Gene Ontology (GO ) and Kyoto Encyclopedia of Genes and Genomes (KEGG )
enrichment analyses were carried out by Metascape. The "drug—target—pathway" network was established by Cytoscape software. Molecular
docking was carried out with PubChem, PDB,PyMoL and AutoDock software. The rat model of pulmonary embolism was established. The
treatment group was given Angelica—Szechuan Lovage Rhizome pair by intragastric administration for 2 weeks,and the control group was
given the same amount of water by intragastric administration for 2 weeks. The expression of corresponding target proteins in serum of the
two groups were detected by the Enzyme linked immunosorbent assay. Results: [t was found that 8 active components of drup pair
Angelicae Sinensis Radix —Chuanxiong Rhizoma directly acted on 25 disease targets through multiple pathways in the treatment of
pulmonary embolism,and the core components were {3 —sitosterol,stigmatenol, myricetin and ligustrafurlactone,and the most important
targets were caspase 3(CASP3), estrogen receptor alpha(ESR1),JUN, prostaglandin—endoperoxide synthase 2(PTGS2).GO enrichment
analyses found which biological processes mainly including cell morphogenesis, hormone reaction,organic compounds.Cellular component

mainly included the membrane rafts, membrane micro zone, mitochondrial outer membrane,and molecular function mainly included cys—
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teine in peptide protein enzymes,protein ubiquitin ligase,dimer enzyme activity. KEGG enrichment analyses found signaling pathways

mainly including HIF-1,lipid metabolism, HCI, neurodegeneration, et al. The molecular docking results indicated that the core components

and important targets had good binding properties. It was showed that the expression of ESR1,JUN and PTGS2 proteins in the treatment

group were higher than those in the control group by the Enzyme linked immunosorbent assay(1=—-8.018,-10.370,-6.545 respectively,all

P<0.01). Conclusion: Drup pair Angelicae Sinensis Radix—Chuanxiong Rhizoma mainly regulates the targets of ESR1,JUN,PTGS2 and

the signaling pathways of HIF-1,lipid metabolism, HCI, and neurodegeneration, and interferes with the biological processes of enzyme ac—

tivity, lipid metabolism, and neurodegeneration to treat pulmonary embolism.
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Fig1 Venn diagram of intersection targets
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Fig2 Protein—protein interaction network diagram
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Tab1 Comparison table of core components

WAy MOL ID % S
beta-sitosterol MOL000358 B
Stigmasterol MOL000449 EYE|
Myricanone MOL002135 NE
Stigmasterol MOL000359 N
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Tab 2 Docking results of core components and target molecules

XA EY) SIS I fIR4E G2 AE (keal/mol )
beta—sitosterol ESR1 -6.87
Stigmasterol JUN -5.75
Stigmasterol PTGS2 -6.82
Myricanone PTGS2 -7.34

1 : A: JUN=stigmasterol ; B: ESR 1-beta-sitosterol ; C : Myricanone—PTGS2 ; D : stigmasterol-PTGS2
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Fig 6 Schematic diagram of molecular docking
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