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[ Abstract] Objective: By means of network pharmacology, the active ingredients, targets and
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molecular pathways of Shengmaiyin (Dangshen prescription) in the treatment of atherosclerotic cardiovascular
disease (ASCVD) were studied, in order to reveal the molecular mechanism of Shengmaiyin (Dangshen
prescription) in the treatment of ASCVD, and provide the rational explanation of the compatibility of the
combination. Method: The main chemical components of Shengmaiyin ( Dangshen prescription) were obtained
by means of SymMap database, traditional Chinese medicine systems pharmacology database and analysis
platform (TCMSP) platform and BATMAN-TCM platform. Compound targets were retrieved by SymMap and
the Encyclopedia of Traditional Chinese Medicine (ETCM) , and disease targets were retrieved by DisGeNET
and GeneCards databases. The intersections of compound targets and disease targets were used to obtain the
predicted targets of song-decoction on ASCVD. The Protein-Protein Interaction (PPI) network diagram was
constructed through STRING database, and key compounds and targets of Shengmaiyin (Dangshen
prescription) acting on ASCVD were obtained through Cytoscape. Finally, the enriched key targets were put for
Gene Ontology (GO) biological process analysis and Kyoto Encyclopedia of Genes and Genomes (KEGG)
pathway analysis through the Database for Annotation, Visualization and Integrated Discovery (DAVID).
Result: There were 33 key compounds and 25 key targets of Shengmaiyin (Dangshen prescription) for
ASCVD. The GO analysis showed that the biological functions of Shengmaiyin (Dangshen prescription) in the
treatment of key ASCVD targets mainly involved biological processes, such as the regulation of apoptosis,
inflammatory response, regulation of nitric oxide synthesis and regulation of insulin secretion. The KEGG
pathway was mainly enriched in 20 signaling pathways, including tumor necrosis factor (TNF) signaling
pathway, phosphatidylinositol 3-kinase/protein kinase B (PI3K/Akt) signaling pathway, apoptosis signaling
pathway and estrogen signaling pathway. Conclusion: Through network pharmacology, this study explored
active ingredients and potential targets of Shengmaiyin (Dangshen prescription) in the treatment of ASCVD at
the molecular level, preliminarily verified the mechanism of action of Shengmaiyin (Dangshen prescription) ,
and laid a theoretical foundation for further study on the mechanism of action.
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Table 1 Basic Information for 33 active compounds of Shengmaiyin (Dangshen prescription)
K Y5 2 PubChem CID &=L ok V5 H i

% 5280445 AR B 2 (luteolin) TCMSP
5317750 8 (glycitein) TCMSP
911486 7-H 4R -2 1 L 57 #5 i ( 7-methoxy-2-methyl isoflavone) TCMSP
5318332 11-52 4k > 45 Wi J7) % 6 ( 11-hydroxyrankinidine ) TCMSP
5283663 a-3% 3% #§ % ( chondrillasterol ) TCMSP
160179 JI| % W (perlolyrine ) TCMSP
33934 LB W iR — 5 R (DIOP) TCMSP
5281331 I 3% S B (spinasterol) TCMSP
441965 K & B A (frutinone A) TCMSP
14807783 & {$§ i ( stigmasterone) TCMSP

HRF 433636 K 5242 % A(longikaurin A) TCMSP
285342 F A M MAE B (deoxyharringtonine) TCMSP
91864462 A K S K= O (angeloylgomisin O) TCMSP
5318785 Wk F £ % (schisanwilsonin B) TCMSP
11516888 X K R(gomisin R) TCMSP
3001662 TR F 1 H (gomisin A) TCMSP
443027 F A C(gomisin C) TCMSP

4 46173858 # & 1 A(ophiopogonin A) BATMAN -TCM
46173857 # 4 Y31 B(ophiopogonin B) BATMAN -TCM
483248 # 4 33 1F C(ophiopogonin C) BATMAN -TCM
46173859 #4331 D(ophiopogonin D) BATMAN -TCM
996586 FH 3 5 4 ¥ J5E ]l A (methyl ophiopogonanone A) Pub Chem
53468064 FH 3 5 4 % 52 ] B( methyl ophiopogonanone B) Pub Chem
14826840 ¢ 2 W J5E i B ophiopogonone B) BATMAN -TCM
5317212 6- 3 5 47 4 T i B( 6-aldehydo-isoophipogonone B) BATMAN -TCM
9996586 7 2 W 5L A (ophiopogonanone A) BATMAN -TCM
10871974 7 2 W J5E i C(ophiopogonanone C) BATMAN -TCM
5316797 4 i Bi il E( ophiopogonanone E) BATMAN -TCM
11968811 #4121 A(ophiopogon A) BATMAN -TCM
11968812 # 4 124¥ B(ophiopogon B) BATMAN -TCM
181686 21177 2 B (orchinol) BATMAN -TCM
5280537 N-J52 2 -[50] ZR, 1% 15 )12 (N -trans-feruloyltyramine ) BATMAN -TCM
5280794 HE W) £ B (stigmasterol ) BATMAN -TCM
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Table 2 Basic information of key target of Shengmaiyin (Dangshen prescription) in treating ASCVD
HH 2R Degree Betweenness Closeness

Aktl 5 M #14 B1(serine/threonine protein kinase 1) 69 0.09547313 0.67241379
PPARG ik S8k W A 358 B 4TS 2 A& (peroxisome proliferator activated receptor gamma) 40 0.07317659 0.55980861
IL-10 4 40 i3 4 % -10(interleukin-10) 38 0.01334631 0.54929577
IL-4 interleukin-4 34 0.02633003  0.53917051
MAPK1 22 4 )55 AL 2K 1 4B ( mitogen-activated protein kinase 1) 59 0.05226941 0.63243243
TP53 11 Bt i 53 B¢ ) p53 (cellular tumor antigen p53) 59 0.04438145 0.61578947
IL-6 interleukin-6 58 0.04032432  0.61256545
PTGS2 B8 MR K N i3 B ALY & B 2( prostaglandin-endoperoxide synthase 2) 51 0.01602608 0.585
NOS2 — AL A 4 T 2(nitric oxide synthase 2) 26 0.01577012 0.51769912
TNF il 984 $1 E [H F (tumor necrosis factor) 54 0.02195599 0.6
VEGFA I P B2 410 i 4E 4K I 7 A (vascular endothelial growth factor A) 56 0.05934338 0.62566845
DLG4 dMAGUK 3 427 1 4(iscs large MAGUK scaffold protein 4) 22 0.05628803 0.49367089
APP B-TE ¥ BE 2 I 7K 2 1 (amyloid-beta precursor protein) 34 0.03409944 0.53917051
EGFR 2% [z 4 K K F 32 4R (epidermal growth factor recepto) 49 0.0140876 0.57635468
NQOI NAD(P)H [ i %L i (NAD(P)H quinone dehydrogenase 1) 18 0.01745329  0.47177419
CDK2 21 i JE 4 2 M 3 2(cyclin dependent kinase 2) 31 0.02314992  0.50869565
CNR1 KR Z 34K 1( cannabinoid receptor 1) 22 0.01254595 0.5
JUN Jun JJ %E A (Jun proto-oncogene, AP-1 transcription factor subunit) 55 0.02060155 0.60309278
DRD2 2 1 g 5% 1A D2 B JE R (dopamine receptor D2) 19 0.01815828 0.48953975
Caspase-3 2 e R K 4 B W2 25 [ i 3 ( Caspase-3) 58 0.03062639  0.62234043
CAT i AL & (catalase) 42 0.07371536 0.57073171
MAPK3 24 4505 AL 3 1 1§ ( mitogen-activated protein kinase 3) 61 0.0480208 0.63586957
MMP9 I 5 4 J& 2K (M 1 9(matrix metallopeptidase-9) 47 0.0135645 0.57635468
ESRI IHE 38 % 3% 14 1 (estrogen receptor) 44 0.01337062  0.55188679
ERBB2 % 24 R 1 1§ 52 1 2(erb-b2 receptor tyrosine kinase 2) 45 0.01278075 0.57352941

®3 ERR(RSH)PPINETRRENNER

Table 3 Clustering analysis results of Shengmaiyin (Dangshen prescription) PPI network node
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- e v, A e e e A
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AR, Caspase-7, PGR,CCNA2,MMP1,BIRC5,IFNG,GSK3B,NFKBIA ,CDK2, XIAP
b MMPS8,IL-10,MMP2,CD40LG ,MMP13,MET,RELA,APP,NOS2,TNF 5.11 10 23
5 5 10

¢ OPRK1,CNRI,MTNRIB,MTNRIA,CNR2
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Shengmaiyin (Dangshen prescription) in treating ASCVD
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Fig.7 “Herb-compound-target-pathway” network of Shengmaiyin (Dangshen prescription) for treating ASCVD
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