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Mechanism of Shuangdan Recipe on treatment of coronary heart disease based
on network pharmacology
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Abstract: Objective To explore the active components and molecular mechanism of Shuangdan Recipe in the treatment of coronary
heart disease by using network pharmacology. Methods The active ingredients of Shuangdan Recipe were screened by the five
principles of generic drugs. The target protein of Shuangdan Recipe active ingredient was obtained by TCMSP database and the target
protein of coronary heart disease was found in OMIN database. The interaction network of active component-potential target and active
ingredient-coronary heart disease target of Shuangdan Recipe was constructed by using Cytoscape software. The core target of the
effect of Shuangdan Recipe on coronary heart disease was screened by network topological characteristics such as degree, median
degree, and near center degree; The STRING database protein interaction analysis was performed; The zebrafish model was used to
study the pro-angiogenesis effect of Shuangdan Granules. Results From the TCMSP database, 39 active components such as
tanshinone and paeonol and 205 protein targets were obtained from Shuangdan Recipe. A total of 111 core target genes such as IL6,
MAPKI1, TP53, AKT1, and VEGFA in the treatment of coronary heart disease were screened out. GO analysis results showed there

were 19 bioactivity enrichments including RNA regulation, inflammatory response, G protein coupling, steroid hormone receptor
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activity, cell differentiation, and vasoconstriction. The DAVID database was used to enrich the relevant pathways, and the first 13

pathways including VEGF signaling pathway, FXO signaling pathway and ErBb signaling pathway were screened for coronary heart

disease. Conclusion The characteristics of multi-component, multi-target and overall regulation of Shuangdan Recipe were verified

by network pharmacology. The main mechanism of Shuangdan Recipe in coronary heart disease was predicted, which provided

theoretical basis for its active ingredient research and clinical application.
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Table 1 Information of active ingredients from Shuangdan Recipe
TCMSP %i 5 W& R BBB DL V5 & 24
MOL006452 1,5-dihydroxy-3-methylanthraquinone 0.10 021 %
MOL007040 1-F AR BP0 (1-ketoisocryptotanshinone ) -0.01 044 =
MOL007045 30-F2HFHS 1 1la (3o-hydroxytanshinone I1a) 022 044 &
MOL007046 3p-#2 2SS 11 (3B-Hydroxytanshinone ITa) -0.13 045 VAR
MOL007053 7-oxoroyleanone2 0.04 034 &
MOLO007054 (4bS,8a8,105)-10-hydroxy-2-isopropyl-4b,8,8-trimethyl- -0.06 031 VA
5,6,7,8a,9,10-hexahydrophenanthrene-3,4-dione
MOL007058 F}ZW (formyltanshinone) -0.28 042 AE
MOL007064 RS 450 B (przewalskin B) 022 044 VR
MOL007069 KFHSHE (przewaquinone C) -0.30  0.40 &
MOL007079 I+ 28 (tanshinaldehyde) -0.07  0.45 AE
MOL007081 FIEYEE B (danshenol B) 0.11 056 VEE
MOL007082 FIBYEE A (danshenol A) -0.01 052 F+z
MOL007091 F1Z¥ifE B (dan-shexinkum B) 0.18  0.26 AE
MOL007092 723 C (dan-shexinkum C) 0.03 021 e
MOL007093 #+% % D (dan-shexinkum D) -0.15  0.55 VAE S
MOLO007112 5:F+Z 0 1 (isotanshinone I 0.19  0.36 AE
MOLO007117 PSR HEE (methyltanshinonate) 0.09  0.55 YRR
MOL007119 W T (miltionone 1D -0.11  0.32 VAE S
MOLO007120 FFZWEE 11 (Imiltionone 11D 0.03  0.44 AE
MOL007121 F+ 5B =W (miltipolone) 0.17  0.37 e
MOL007123 FFZ#WA 1T (miltirone 11D -0.25 024 VAR
MOL007125 #baFH 2l (neocryptotanshinone) -0.13 032 &
MOL007124 HBE S22 1T (neocryptotanshinone I1) 0.16 0.3 e
MOL007128 paramiltioic acid -029 037 2z
MOLO007158 (3B, 5a, 258)-spirostan-3-ol 0.25 0.81 Ft&
MOLO007069 F1Z1 VI (tanshinone VI) -0.28  0.30 e
MOLO007384 paeonidanin_qt —-0.59 0.35 PR
MOL007382 4} # H (mudanpioside-h_qt 2) -0.96 037 HPF
MOL007377  mudanoside A -1.67 029 CawR g
MOL007374 5-[[5-(4- F 4R k2 22k )-2- R IR 6 )0 P 2L b 2 iR -0.70  0.30 H P
(5-[[5-(4-methoxyphenyl)-2-furyl]methylene]barbituric acid)

MOL007371 6-O-vanillyoxypaeoniflorin_qt 2 -1.19 037 H P 7
MOLO007369 4-O-methylpaeoniflorin -0.15 0.43 PR
MOL007367  4tF+EyH (paconoside) -1.04 024 CawR g4
MOL007366 galloyl-oxypaeoniflorin_qt 2 -097 044 H P 7
MOL005090 oxypaeoniflorin_qt -128 044 H PR
MOL001925 Aj251F (paeoniflorin_qt) -0.73  0.40 Cawa g4
MOL000492  (+)-JL#% [ (+)-catechin] -0.73 024 CawR g
MOL000422 112l (kaempferol) -0.55 024 H PR
MOLO000098 it st (quercetin) -0.77  0.28 SamR g
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FONREFSEERS  WEARHPEES G ORI A
green represents active ingredient of Salvia miltiorrhiza  yellow represents active ingredient of Moutan Cortex  blue represents potential target of Shuangdan Recipe

El1 WF5EMR S -E R M E
Fig. 1 Active ingredient-potential target network diagram of Shuangdan Recipe
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blue represents targets of coronary heart disease  green represents active ingredients of Salvia miltiorrhiza  yellow represents active ingredients of

Moutan Cortex
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Fig. 2 Network map of active ingredient-coronary heart disease target of Shuangdan Recipe
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Table 2 GO enrichment analysis
Fl GO %5 HHR SL[H%  FDR
AWt FE GO:0007271  synaptic transmission, cholinergic 6 0.006814
HEYDIERE GO:0045944  positive regulation of transcription from RNA polymerase II promoter 21  0.008 623
AW FE GO:0006954  inflammatory response 13 0.011 861
2 FIhEE  GO:0016907 G-protein coupled acetylcholine receptor activity 4 0.012783
AWt FE GO:0007197  adenylate cyclase-inhibiting G-protein coupled acetylcholine receptor signaling pathway 4 0.015761
AEY)ERE GO:0007207  phospholipase C-activating G-protein coupled acetylcholine receptor signaling pathway 4 0.025 096
2 FIhEE  GO:0003707  steroid hormone receptor activity 6 0.043 457
AL GO:0016529 sarcoplasmic reticulum 5 0.061621
it FE GO:0007200  phospholipase C-activating G-protein coupled receptor signaling pathway 6 0.120076
AWt FE GO:0033138  positive regulation of peptidyl-serine phosphorylation 6 0.159244
2 FIhEe  GO:0004937 alphal-adrenergic receptor activity 3 0.173 667
AWt FE GO:0007213  G-protein coupled acetylcholine receptor signaling pathway 4 0.197 035
AR GO:0045599  negative regulation of fat cell differentiation 5 0.269 963
S TIhEE  GO:0048763  calcium-induced calcium release activity 3 0345576
7 FIhE  GO:0005219 ryanodine-sensitive calcium-release channel activity 3 0345576
MMLHEL  GO:0045211 postsynaptic membrane 8 0.348925
EY)IRE GO:0071880 adenylate cyclase-activating adrenergic receptor signaling pathway 4 0.411267
APt FE GO:0007204  positive regulation of cytosolic calcium ion concentration 7 0.419 875
HEYIEFE GO:0001994  norepinephrine-epinephrine vasoconstriction involved in regulation of systemic 3 0.423 688
arterial blood pressure
top 13 of pathway enrichment
VEGF signaling pathway
thyroid hormone signaling pathway| s
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Fig. 4 KEGG pathway enrichment analysis
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