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Molecular Mechanism of Xinmaishuyihao Oral Liquid in the Treatment of Heart Disease

Based on Network Pharmacology
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Abstract: Objective To investigate the molecular mechanism of Xinmaishuyihao Oral Liquid in the treatment of heart disease.
Methods The active ingredients of 11 traditional Chinese medicines (including Rehmanniae Radix, Asparagus Radix, Ophiopogonis
Radix, Ziziphi Sujuba Semen, Platycladi Semen, Salviae Miltiorrhizae Radix, Angelicae Sinensis Radix, Pseudostellariae Radix, Cocos
Poria, Paeoniae Alba Radix, and Schisandrae Chinensis Fructus) were obtained through the Traditional Chinese Medicine Systems
Pharmacology Database and Analysis Platform (TCMSP). Protein target prediction was performed. The disease targets related to heart
disease were obtained from the GeneCards database,and the Venny 2. 1.0 software was used to screen the common targets between
the active components of Xinmaishuyihao Oral Liquid and heart disease. The Cytoscape 3.9.1 software was used to construct the
network diagram of Xinmaishuyihao Oral Liquid - active components — predicted targets and the network diagram of active
components — disease targets, and their core components were analyzed. String 11.0 database was used to construct the protein —
protein interaction (PPI) network,and Cytoscape 3.9.1 software was used to screen the key and core targets. Kyoto Encyclopedia
of Genes and Genomes (KEGG) pathway enrichment analysis and Gene Ontology (GO) functional analysis were performed by the
Metascape database. The core components and core targets were verified by molecular docking. Results A total of 169 active
components and 37 key targets of active components — disease were collected. A total of 1 097 disease targets with 197
intersecting targets were collected. The core components were quercetin, luteolin, ursolic acid, etc. The core targets were PTGS2,
SCNS5A, SLC6A2, etc. A total of 17 KEGG signaling pathways were obtained, mainly involving proteoglycans in cancer, human
cytomegalovirus infection, AGE — RAGE signaling pathway,etc. A total of 1 205 GO functional items were obtained, including 944
biological processes (BP) , 146 molecular functions (MF) , and 115 cellular components (CC) , mainly involving endothelium

migration, aging, inflammatory response, positive regulation of transcription — DNA templating, negative regulation of gene expression,
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positive regulation of cell proliferation, etc. The molecular docking results showed that the core components had good binding

activity with their core targets. Conclusion

targets,and pathways.

Xinmaishuyihao Oral Liquid can treat heart disease through multiple components,

Key words: Xinmaishuyihao Oral Liquid;heart disease;network pharmacology;molecular docking;mechanism
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Fig.2 Drug — active components — targets network
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Fig.3 Network of active components — disease target
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Tab.1 Results of the topological analysis of the key targets in the PPI network
F5 Kt b Degree BC CC F5 Kt b Degree BC cC
1 EP300 39 826.406 8312  0.002 624 672 20 MAPK -1 44 918.988 8670  0.002 645 503
2 TP53 55 1445.4799260  0.002 732 240 21 GAPDH 43 3306.3109130  0.002 770 083
3 CAV1 36 1056.033 8800  0.002 493 766 22 CAT 20 838.4097114  0.002 309 469
4 CCND1 26 425.7775190  0.002 415 459 23 IL-1B 52 902.8659669  0.002 673 797
5 EGFR 64 1811.0818630 0.002 873563 24 STAT3 68 976.6579136  0.002 840 909
6 CTNNB1 52 1568.0372010  0.002 754 821 25 EGF 51 674.0502561  0.002 770 083
7 JUN 55 1583.8112360  0.002 793 296 26 CASP3 39 465.0264069  0.002 666 667
8 SRC 60 1467.1823080  0.002 777778 27 PTPN11 40 367.058 870 1 0.002 577 32
9 SERPINE1 26 442.8282768  0.002 293 578 28 CASPS 21 442.8504305  0.002 409 639
10 IL-6 63 1289.6415040  0.002 849 003 29 MTOR 23 416.729984 8  0.002 364 066
11 TNF 65 1464.644 3480 0.002 890173 30 MMP9 45 787.888 7465  0.002 645 503
12 NOS3 26 549.3676679  0.002 506 266 31 ESR -1 37 619.9057930  0.002 564 103
13 EDNI 37 953.3880305 0.002 564 103 32 HRAS 49 555.9794512  0.002 659 574
14 INS 60 2354.4674950  0.002 873 563 33 BDNF 34 1492.0573860  0.002 597 403
15 APP 33 2081.4942480 0.002 604 167 34 VEGFA 62 082.824 8053  0.002 849 003
16 F2 29 1145.613 1050  0.002 463 054 35 ITGB3 26 627.564 0264  0.002 364 066
17 CXCLS8 35 296.8292197  0.002 475 248 36 APOB 19 346.4455626  0.002 188 184
18 PIK3CA 44 472.5222215  0.002 577 32 37 IGF -2 18 497.3326345  0.002 277 904
19 Aktl 67 2299.9779070  0.002 890 173
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Fig. 6 Bubble charts of GO functional analysis and KEGG pathway enrichment analysis

hsa05205: Proteoglycans in cancer

hsa05163: Human cytomegalovirus infection

hsa04933: AGE-RAGE signaling pathway in diabetic complications

hsa04066: HIF-1 signaling pathway

hsa05418: Fluid shear stress and atherosclerosis

hsa04151: PI3K-Akt signaling pathway

hsa05219: Bladder cancer

hsa04625: C-type lectin receptor signaling pathway

hsa04931: Insulin resistance

: Thyroid cancer

hsa04024: cAMP signaling pathway|

hsa04115: p53 signaling pathway|

hsa04520: Adherens junction

hsa05016: Huntington disease

hsa05100: Bacterial invasion of epithelial cells| ]
hsa05202: Transcriptional misregulation in cancer|[T"]
hsa04020: Calcium signaling pathway[]

0 5 10 15 20

E7 KEGGEBESEHSWEEE

T T log [P]

25 30 35

Fig.7 Bar chart of KEGG pathway enrichment analysis
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Fig. 8 Molecular docking conformation diagram of core components and core targets
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