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Mechanism of Si Junzitang Based on Network Pharmacology
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[ Abstract] Objective: To investigate the efficacy and compatibility mechanism of Si Junzitang. Method :
Chemical components, targets and diseases related to the four traditional Chinese medicine ( TCM ) herbs were

searched through the Traditional Chinese Medicine Systems Pharmacology Database and Analysis Platform
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(TCMSP). Compound-target network, target-disease network, protein-protein interaction ( PPI) network, and
target-pathway network were constructed to explore the mechanism of Si Junzitang. Result; Totally 27 components,
93 targets and 215 diseases related to the four TCM herbs were obtained through screening. The PPI network
contains 68 targets, in which key targets involving FOS, ESR1, AR, PPARG and so on. There were 121 gene
ontology (GO ) entries, including 96 biological process entries, 13 molecular function entries and 12 cellar
component entries. Besides, there were 3 KEGG pathways, involving Neuroactive ligand-receptor interaction,
calcium signaling pathway and cancer pathway. Conclusion: The result of the study preliminarily verifies the basic

pharmacological effects and related mechanisms of Si Junzitang, in order to lay a solid foundation for further studies

on the mechanism of action.
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Table 1 Information for 27 active compounds of Sijunzi Tang

CRA S
HF s e T
M3648  inermin 65.83 0.54 AZ
M5308  aposiopolamine 66. 65 0.22 AZ
M5321  frutinone A 65.90 0.34 AZ
M5344  ginsenoside Rh, 36.32 0. 56 AZ
M5346  ginsenoside-Rh, _qt 13.09  0.76 ANZ
M5348  ginsenoside-Rh, _qt 31.11 0.78 AN
M5356  girinimbin 61.22 0.31 AN
M11400 ginsenoside Rf 17.74 0.24 AZ
M22 14-acetyl-12-senecioyl- 63.37 0.30 [EXN

2E ,8Z,10E-atractylentriol

M43 atractylenolide [ 37.37 0.15 AR
M44 atractylenolide I 47.50 0.15 [ERN
M45 atractylenolide Il 68. 11 0.17 (SR N
M46 atractylone 41. 10 0.13 [ERXN
M49 3B-acetoxyatractylone 54.07 0.22 AR
M62 biatractylolide 17. 45 0. 81 EFN
M275 trametenolic acid 38.71 0. 80 wRE
M279 cerevisterol 37.96 0.77 wE
M2382 ergosta-7 ,22 E-dien-3beta-ol ~ 43.51 0.72 R
M283 ergosterol peroxide 40. 36 0. 81 wE
M288 pachyman 0.45 0.68 b3
M296 hederagenin 36.91 0.75 R
M1789  isoliquiritigenin 85.32 0.15 HE
M2311  glycyrol 90.78 0. 67 H &
M4841  licochalcone B 76.76 0.19 H &
M4891  shinpterocarpin 80. 30 0.73 H &
M4904  licopyranocoumarin 80. 36 0. 65 H
M4990 7,2",4 -trihydroxy-5- 83.71 0.27 H 3

methoxy-3-arylcoumarin
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Fig.1 Compound-target network of Sijunzi Tang
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Table 2 Topology characteristics of hub nodes from compound-target network
K eSSl i B

isoliquiritigenin ( M1789 ) compound 0.272 722 14 31
shinpterocarpin ( M4891) compound 0.177 924 32 30
hederagenin( M296) compound 0.215 896 51 21
licochalcone B( M4841) compound 0.042 336 68 19
inermin ( M36438) compound 0.067 596 79 18
atractylone (M46) compound 0. 104 054 12 18
frutinone A (M5321) compound 0.047 018 98 16
licopyranocoumarin ( M4904 ) compound 0.078 007 23 16
3B-acetoxyatractylone ( M49 ) compound 0.063 218 61 16
7,2',4"-trihydroxy-5-methoxy-3 -arylcoumarin ( M4990 ) compound 0. 022 634 20 15
ginsenoside Rh, (M5344) compound 0. 140 672 08 12
glycyrol(M2311) compound 0.0197 206 1 11
girinimbin ( M5356) compound 0.033 283 55 10
PTGS2 target 0.257 197 38 14
CHRNA7 target 0. 069 653 28 9
ADRB2 target 0. 052 497 27 9
PTGS1 target 0. 034 047 25 8
GABRA1 target 0. 035 414 98 8
SCN5A target 0.019 663 72 7
PRKACA target 0.011 502 77 7
PPARG target 0.012 162 71 7
AR target 0.017 204 39 7
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Fig.2 Target-disease network of Sijunzi Tang
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Fig.3 Target-disease network of Sijunzi Tang under condition of
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Fig.4 PPI network of Sijunzi Tang related targets
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®3 WETFZPPIMLPH GO £H(FDR<0.01)
Table 3 List of GO enrichment results to genes in PPI network( FDR <0.01)
25 %y 2R B KA FDR
L7/ BuR i 0042127 regulation of cell proliferation 29 1.69 x 10 "
AW 2 0007242 intracellular signaling cascade 34 5.56 x10 ™
5T ek 0008227 amine receptor activity 12 1.44 x10°1
Ak 7 0044057 regulation of system process 18 1.64 x10 1
EEL7/BuN i 0010033 response to organic substance 24 3.55x10° 1
Ee7/Buy i 0051240 positive regulation of multicellular organismal process 16 1.15x107°
A AR 0051241 negative regulation of multicellular organismal process 14 1.84 x107°
EeL7/BuR i 0009891 positive regulation of biosynthetic process 22 1.47 x10 7%
L7/ BuR i 0051173 positive regulation of nitrogen compound metabolic process 21 3.18x10°%
AW it 0051050 positive regulation of transport 14 9.14 x10°%
A=Yy R 0031328 positive regulation of cellular biosynthetic process 21 9.67 x10*
AWk # 0009719 response to endogenous stimulus 17 1.46 x 10 77
W ot F 0030522 intracellular receptor-mediated signaling pathway 10 1.68 x10 "7
H W oot F 0019932 second-messenger-mediated signaling 14 1.76 x 107
W ot f 0007166 cell surface receptor linked signal transduction 32 1.89 x 107
He ) et 0008284 positive regulation of cell proliferation 17 2.02x10°7
G/ BuR i 0042981 regulation of apoptosis 22 2.25x1077
Sy FIRE 0043176 amine binding 11 2.38 x10 77
=)t # 0043067 regulation of programmed cell death 22 2.70 x 10 7
A ot fR 0010941 regulation of cell death 22 2.89 x10°7
H W oot F 0009725 response to hormone stimulus 16 3.87 x10°7
AW ot F 0044093 positive regulation of molecular function 19 4.85 %107
4y T Uik 0008144 drug binding 9 5.21x1077
Wi 0010604 positive regulation of macromolecule metabolic process 22 7.28 x10 7
20 it 2 % 0031226 intrinsic to plasma membrane 25 8.22x10°7
4 F I 0030594 neurotransmitter receptor activity 10 1.43 x10"°¢
AW i 0010557 positive regulation of macromolecule biosynthetic process 19 2.82x10°°
Ay F I fig 0042165 neurotransmitter binding 10 2.96 x10 ~°
21 it 20 %, 0005887 integral to plasma membrane 24 3.21 x10°°
W ot f 0008285 negative regulation of cell proliferation 15 3.31 x10°°

FDR i i th 3 A% i (32 4,181 6) , 40 il o4 i 4235 1
SR A AH B A IS = 3 8 B T {5 S T
E A5 5 38 i, R WD 1 WA 08 ol LR T

EAE S R R BNRIT R M H . ABE ADRA1B, ADRAIA,

H 20 3 R E AR AE R T P 37 AR AR ELAE A
5@ B 1, 4y W 5 OPRMI, DRDI, GABRA2,
GABRA1, GABRA3, GABRA6, GABRAS, NR3CI,
CHRM4,

ADRB2,

PRKACA,

CHRM1,F2,ADRA1B, ADRA1A, ADRAID, HTR2A,
OPRDI1 ;5 14 DR B EAESGF S L, 25k
DRD1, ADRB2, ADRB1, CHRM3, CHRM2, CHRM1 ,

NOS3, NOS2,

ADRAID,CALMI1 ,HTR2A ;4 16 />3 [ 5 4 78 9 e
{E55E 8% I, 4> %4 PI3KCG, IL-6, AR, HSP9OAAL ,
PTGS2, PGF, RXRA, PPARG, NFKBIA, CDK2, FOS,
CHRM3, CHRM2, Caspase-3, GSK3B, Bax, VEGFA ,NOS2 ,

- 199 -



23 H45 16
2017 4£ 8 A

HEREFFFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 23 ,No. 16
Aug. ,2017

F4 MNETFiH PPI W4 HEHK (FDR <0.01)
Table 4 List of pathway enrichment results to genes in PPI network

(FDR <0.01)

55 s B mow
hsa04080 neuroactive ligand-receptor interaction 20 1.42x10 78
hsa04020 calcium signaling pathway 14 4.72x107°
hsa05200 pathways in cancer 16 2.06 x10°

Bl 6 Ho-EEM%
Fig. 6 Target-pathway network
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