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[ Abstract] Objective; To predict Xiao Xianxiongtang$ treatment of coronary heart disease (CHD) targets
and analyze their function by the network pharmacology method, and build ingredients-targets-channel network
pharmacological model, in order to reveal potential pathways and mechanisms of Xiao Xianxiongtang for CHD
treatment. Method: Traditional Chinese Medicine Systems Pharmacology Database and Analysis Platform
(TCMSP) was used to obtain components, and CHD targets over Xiao Xianxiongtang were predicted by using Swiss
Target Prediction reverse pharmacophore matching method. CHD targets which Food and Drug Administration
(FDA) approved were collected from Therapeutic Target Database ( TTD ), Drugbank and Disease-gene Net

databases (DisGeNET). Wenn diagram was used to obtain the correlation intersection. Target characteristics were
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analyzed with GEO2R online, Reactome FI was used to analyze the enrichment of target pathways, and Cytoscape
software was used to construct the " component-target-pathway" network. Result: Network analysis showed that
Xiao Xianxiongtang treated CHD by regulating 24 target proteins through 25 therapeutic components, and acting on
21 specific pathways and 4 biological processes. According to the multiple gene chip analysis of GEO2R online,
there were up-down-regulated differences in the targets, including 11 up targets and 13 down targets. Conclusion ;
Xiao Xianxiongtang treats CHD by involving the biological processes through berberine and flavonoid groups of
Coptidis Rhizoma, nucleosides and organic acids of Arum ternatum Thunb, stigmasterols and flavonoids of
Trichosanthes kirilowii Maxim, such as gene expression, metabolism and protein metabolism, adjusting the gene
expressions of relevant target proteins, regulating gene transcription pathways, such as biological oxidation reaction

and lipid and lipoprotein metabolism, insulin-like growth factor binding protein (IGFBPs) of insulin-like growth

factor (IGF) transshipment and intake, and the degradation of extracellular matrix signaling pathways.
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Table 1 Information between Xiao Xianxiongtang and coronary heart disease

B[R 4 R Uniprot %% 9T oy F AR A3 R R
ALOXS5 P09917 MOL002495 6-shogaol By}
MOLO000098 quercetin %
MOL005530 hydroxygenkwanin JNE
ABCBI1 P08183 MOL002714 baicalein By}
MOLO000098 quercetin ;gL
MOL002881 diosmetin JRHE
ABCG2 Q9UNQO MOL002714 baicalein By}
MOLO000098 quercetin g
ESR2 092731 MOL002714 baicalein B3]
MOLO000098 quercetin g
CYP17A1 P05093 MOLO000358 beta-sitosterol B3}
MOLO007165 10«-cucurbita-5 ,24-diene-33-ol TR
HMGCR P04035 MOLO000358 beta-sitosterol Bay-)
MOL000449 stigmasterol Ey-1
MOLO007165 10a-cucurbita-5 ,24-diene-33-ol TR
PPARA Q07869 MOLO000131 EIC By
MOL000432 linolenic acid A
MOLO000675 oleic acid E=1
MOLO001739 zoomaric acid e
MOL005030 gondoic acid E
MOLO006936 10, 13-eicosadienoic B3}
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B A 4 FR Uniprot %i %5 ST 5T B J 53 2K 1R
MOL006944 8-octadecenoic acid FH
MOL000432 linolenic acid JNFE
MOL000675 oleic acid JNE
MOL001739 zoomaric acid JR#
MOL002038 9E ,12Z-octadecadienoic acid JN#E
NR1H3 Q13133 MOL000358 beta-sitosterol By
MOL.000449 stigmasterol B
MOL004355 spinasterol JRFE
MOL006756 schottenol JNE
MOLO007165 10a-cucurbita-5 ,24-diene-38-o0l TR
NPCILI Q9UHCY MOL000358 beta-sitosterol £y
MOL000449 stigmasterol Y H
MOL004355 spinasterol JR#
MOL006756 schottenol JNE
MOL007165 10a-cucurbita-5 ,24-diene-38-ol JN#E
MOL007172 7-oxo-dihydrokaro-unidiol TR
AR P10275 MOL000358 beta-sitosterol FH
MOL000449 stigmasterol LY~}
MOL004355 spinasterol JNEE
MOL007165 10a-cucurbita-5 ,24-diene-3g-ol R 3
PPARG P37231 MOL000131 EIC BE
MOL000432 linolenic acid A
MOL000675 oleic acid E
MOLO001739 zoomaric acid RE
MOL005030 gondoic acid Y H
MOL006936 10,13-eicosadienoic B
MOL006944 8-octadecenoic acid Ny
MOL000432 linolenic acid JNZE
MOL000675 oleic acid JNE
MOL001739 zoomaric acid JR#
MOL002038 9E ,12Z-octadecadienoic acid JN#E
ABCC1 P33527 MOL000098 quercetin i i
MOL002881 diosmetin JN#
ESR1 P03372 MOL002714 baicalein )
NR3C1 P04150 MOL001755 24 -ethylcholest-4-en-3-one By}
MMP3 P08254 MOL000098 quercetin i
MPO PO5164 MOL000098 quercetin ik
HTR2B P41595 MOL000785 palmatine it
MOL001454 berberine Wi
MOL001458 coptisine piges
MOL002894 berberrubine %
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Fig.5 Relation diagram of Xiao Xianxiongtang for treating CHD
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Table 2 Interaction targets between Xiao Xianxiongtang and CHD
LA RS Ui adj. P. Val P t B log FC
ALOX5 204445 _s_at 0.908 0.691 0.403 738 -6.398 01 0. 141 293
ABCBI1 209993 _at 0. 866 0. 591 —0.547 39 -6.328 52 -0.370 8
ABCG2 209735 _at 0. 350 0.067 8 —1.940 89 -4.720 61 -0.603 3
ESR2 210780 _at 0.918 0.719 -0.365 32 -6.413 1 -0.082 81
CYP17A1 205502 _at 0. 461 0.122 -1.623 47 -5.215 -0.45573
HMGCR 202539 _s_at 0.679 0. 300 -1.067 09 -5.912 92 -1.522 96
PPARA 223437 _at 0.612 0.047 176 2.421 14 -4.37 1.276 575
NRI1H3 203920 _at 0.953 0. 823 -0.227 41 -6.455 -0.101 98
NPCI1LI1 220106_at 0.951 0. 815 0.237 922 —6.452 48 0.112 992
AR 211110_s_at 1 0. 294 467 1.051 174 -6.285 8 0.017 1
PPARG 208510_s_at 0.953 0.819 0.232 348 -6.453 83 0. 170 938
ABCC1 202805 _s_at 0.991 0. 962 0. 048 743 -6.480 37 0.016 841
ESR1 211235_s_at 0.900 0. 669 —0.434 26 —6.384 96 -0.475 57
NR3C1 201866 _s_at 0. 251 0. 000 000 512 7.524 682 6. 474 557 2.333 54
MMP3 205828 _at 0.576 0. 203 -1.319 51 -5.625 66 -0.551 85
MPO 203948 _s_at 1 0.241 334 -1.175 2 -6.149 5 -0.123
HTR2B 206638 _at 0.710 0.334 -0.992 61 -5.987 52 -1.096 02
CYP2D6 217468 _at 0. 654 0.274 1. 128 306 -5.848 05 0.399 009
F2 205754 _at 0.629 0.074 897 -2.102 86 —-4.42 -0.883 23
PLA2G1B 206311 _s_at 0.999 0.997 0. 003 596 -6.481 59 0.003 941
AHR 202820 _at 0.941 0.781 0.282 149 -6.440 68 0. 154 206
MMP9 203936_s_at 0. 609 0.0187 17 -3.074 46 -4.28 -2.267 17
PLG 209977 _at 1 0. 466 035 -0.730 37 -6.568 6 -0.009 42
CYP2C19 216058 _s_at 1 0.516 984 0.649 171 -6.624 1 0. 003 62
30 _p =0.007 25% 25% 25 [ percentage
25 p =0.005 " 0 ‘_ 20 —o— -log10(P-value)
20 ’ o —#— P=0.05 reference
¢ 5 (=]
5 ~ 16 7% 16.7% 15 2
# 15 2
K n 1.0 §
5 0.5 &
0 D896
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Fig.6 Key targets of Xiao Xianxiongtang for treating CHD in biological process
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Table 3 Information of 21 pathways between Xiao Xianxiongtang and CHD

MWEHEA LSS ENAEAK

%5 Reactome ji % W L S e P
1 nuclear receptor transcription pathway 0.006 3 51 7 0
2 metabolism of lipids and lipoproteins 0.072 7 587 10 0. 000 001
3 cytochrome P450-arranged by substrate type 0. 006 2 50 4 0. 000 010
4 xenobiotics 0.002 2 18 3 0. 000 017
5 phase 1-functionalization of compounds 0.009 4 76 4 0. 000 050
6 activation of matrix metalloproteinases 0.003 6 29 3 0. 000 068
7 generic transcription pathway 0.061 2 494 7 0. 000 240
8 PPARA activates gene expression 0.014 4 116 4 0. 000 253
9 regulation of lipid metabolism by peroxisome proliferator-activated 0.014 7 119 4 0. 000 279
receptor alpha ( PPARalpha)
10 biological oxidations 0.016 5 133 4 0. 000 424
1 regulatio}n of' ir{sulin»like growth fac%or ( ICI? ) transport and 0.002 1 17 ’ 0. 000 995
uptake by insulin-like growth factor binding proteins (IGFBPs)
12 degradation of the extracellular matrix 0.010 9 88 3 0.001 700
13 fatty acid, triacylglycerol, and ketone body metabolism 0.024 1 195 4 0.001 750
14 endogenous sterols 0.002 8 23 2 0.001 800
15 interleukin-4 and 13 signaling 0.013 5 109 3 0.003 120
16 arachidonic acid metabolism 0.004 5 36 2 0. 004 320
17 collagen degradation 0.004 8 39 2 0. 005 050
18 activation of gene expression by SREBF ( SREBP) 0.005 0 40 2 0. 005 300
19 BMALI ; CLOCK,NPAS2 activates circadian gene expression 0.005 7 46 2 0. 006 940
20 trafficking of dietary sterols 0. 000 4 3 1 0.008 140
21 regulation of cholesterol biosynthesis by SREBP ( SREBF) 0. 006 6 53 2 0.009 110
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Fig.7 'Ingredient-target-pathway' network between Xiao Xianxiongtang and CHD
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