523 5 16 1) RELEATFZERE Vol. 23, No. 16
2017 48 H Chinese Journal of Experimental Traditional Medical Formulae Aug. ,2017

BT 45 24 B A2 1Y) SR 26 50 VR AL ] 20 B

X &, ZEHT, M, Rk
(kT PEH X, 7 100102)

[fBZE] BM:RITREEGNIRY A EAILE . FiE AR H A RE N E5F G (TCMSP) f R R
AT7 4 R 2 A Ak A A FE AT . HE TR Ak G -0 S 2 (B 1 ELVE (PPT) ) 4% B o530 T8 4%, BIF 9% SR 2K B 1 VR D
Ll SR ACEY -0 484 29 LAY FUAE R BE 68 77 >, QB S W & PTGS2,PTGSI 4, PPI W 4841 5% 70 A~8 H
I%ﬁiﬁé{{%& AP-1,BCL2,HSP90« 55, H:HAA(GO) & H 145 A4, Hrh A Wyt BEARC Y 5% H 100 A, 43 F DI Be A G R 4% H 23

JHR A R AH Y 4 H 22 A, RRER AL S A E R A B (KEGG) i@ J 3 4%, W K45 B 1 {5 538 B% 0 48 0 1k T AR - 32 R A
HAER G5 @B EE K., it ARG RW L RUE T R0 00 IR 258 E X ILHLE, I bk — 25 IR AR H
YEFPLEIZEE T R AP Al

[k@giR] REWY; MEKLMEE; ERR-EERATEN; BRAK, @ik

[FEH%EE] R285 [aktriRag] A [XEHS] 1005-9903(2017)16-0203-08

[doi] 10.13422/j. enki. syfjx. 2017160203

[P H iRt ]  http://kns. cnki. net/kems/detail/11. 3495. R. 20170420. 0936. 020. html

[M&H AR E] 2017-04-20 9.36

Study on Mechanism of Wuzhuyu Tang Based on Network Pharmacology

LIU Xin-kui, WU Jia-rui*, LIN Meng-juan, ZHANG Xiao-meng
( Beijing University of Chinese Medicine, Beijing 100102, China)

[ Abstract ] Objective: To investigate the efficacy and compatibility mechanism of Wuzhuyu Tang.
Method : The chemical components and targets related to the four Chinese herbal medicines were searched from the
Traditional Chinese Medicine Systems Pharmacology Database and Analysis Platform ( TCMSP). The compound-
target network , protein-protein interaction (PPI) network, and target-pathway network were constructed to explore
the mechanism of Wuzhuyu Tang. Result: The compound-target network contain 29 chemicalcomponents and 77
targets. The hub targets involve PTGS2, PTGS1 and so on. The PPI network contain 70 proteins, in which the hub
proteins involve AP-1, BCL2, HSP90« and so on. In the gene ontology ( GO) functional enrichment analysis,
there are 145 GO terms (100 Biological Process, 23 Molecular Function, 22 Cellar Component). The pathway
enrichment analysis contains 3 pathways: calcium signaling pathway, neuroactive ligand-receptor interaction, and
pathways in cancer. Conclusion: The result of the study preliminarily verifies the basic pharmacological effects
and related mechanisms of Wuzhuyu Tang, thuslaying a solid foundation for deeply study on the mechanism of
action.

[ Key words | Wuzhuyu Tang; network pharmacology; protein-protein interaction ( PPI); gene ontology
(GO) ; pathway
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Table 1 Information for 29 active compounds of Wuzhuyu Tang
%5 R OB/ % DL B3l

M12940 spiradine A 113.52 0.61 KA
M5314 celabenzine 101. 88 0.49 A%
M12992 mauritine D 89.13 0.45 A
M8647 moupinamide 86.71 0.26 A
M3958 evodiamine 86. 02 0. 64 S
M4018 goshuyuamide 1 83.19 0.39 RAH
M4014 evodiamide 73.77 0.28 A
M8034 21302-79-4 73.52 0.77 KA
M3963 hydroxyevodiamine 72.11 0.71 RH
M4019 goshuyuamidell 69. 11 0.43 S 31
M3410 ziziphin_qt 66. 95 0.62 KA
M5308 aposiopolamine 66. 65 0.22 A
M3942 rutaevine 66. 05 0.58 S
M5321 frutinone A 65.9 0.34 A3
M3648 inermin 65.83 0.54 AN
M4021 gravacridoneshlirine 63.73 0.54 S
M5356 girinimbin 61.22 0.31 AN
M787 fumarine 59.26 0.83 ANZ, kH
M5360 malkangunin 57.71 0.63 ANZ, kH
M5384 suchilactone 57.52 0.56 AN
M4025 N-(2-methylaminobenzoyl ) tryptamine 56.96 0.26 R
M211 mairin 55.38 0.78 KA
M4017 fordimine 55.11 0.26 Ry
M492 ( + ) -catechin 54.83 0.24 KA
M6129 6-methylgingediacetate2 48.73 0.32 He 9
M8698 dihydrocapsaicin 47.07 0.19 e 2
M449 stigmasterol 43.83 0.76 %
M358 beta-sitosterol 36.91 0.75 2
M1771 poriferast-5-en-3 beta-ol 36.91 0.75 %
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Fig.1 Compound-target network of Wuzhuyu Tang
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Table 2 Topology characteristics of hub nodes from compound-target network

Ex e Pl B
beta-sitosterol (M358 ) compound 0.339 953 65 37
stigmasterol (M449 ) compound 0.265 677 81 31
fumarine ( M787) compound 0. 159 238 63 28
evodiamine ( M3958) compound 0.071 560 55 22
goshuyuamide | (M4018) compound 0.047 632 25 21
inermin ( M3648 ) compound 0.042 344 46 18
goshuyuamide II (M4019) compound 0.023 122 05 17
PTGS2 target 0.094 201 15 17
suchilactone ( M5384 ) compound 0.044 353 42 16
frutinone A (M5321) compound 0. 085 367 80 16
PTGS1 target 0. 069 343 27 15
evodiamide ( M4014) compound 0.012 874 25 14
SCN5A target 0.048 373 45 14
PRKACA target 0.054 674 95 14
hydroxyevodiamine ( M3963 ) compound 0. 026 500 82 13
ADRB2 target 0.044 161 72 13
HSP90AA1 target 0.036 424 22 12
N-(2-methylaminobenzoyl) tryptamine ( M4025) compound 0.009 479 85 11
RXRA target 0. 023 486 86 11
girinimbin ( M5356) compound 0. 006 216 84 10
F10 target 0.013 601 08 10
( + ) -catechin ( M492) compound 0. 060 461 23 10
2.3 REB AL PPL KM ES 5 Hr PPI CASP8
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Fig.2 PPI network of Wuzhuyu Tang related targets
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Fig.3 Hub nodes from PPI network
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FDR) #fi5€ T 145 4~ GO & H (FDR <0.05,% 3 R ¥
FDR %1t iy 20 A4>) , Heorb A= ¥ 5 #2A4H G #9245 H 100

®3 REHWHPPIMEZ P GO £ B (FDR <0.05)
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Table 3 List of GO enrichment results to genes in PPI network( FDR <0.05)

20 EiRe E2 S S A FDR

ST YIRE 0008227 amine receptor activity 14 1.11526 x10 7"
ST 6 0043176 amine binding 16 9.703 32 x10°"
20 o 2H % 0044459 plasma membrane part 40 6.838 97 x10 "2
21 i 21 A, 0005886 plasma membrane 49 8.627 54 x 10~
GL7/Buy i 0044057 regulation of system process 18 1.639 8 x10°'°

4 I Be 0042165 neurotransmitter binding 13 1.793 45 x 10 ~1°
SFIfE 0008144 drug binding 11 3.163 80 x 10 ~1°
H W) ek # 0051241 negative regulation of multicellular organismal process 14 1.836 56 x 10 ~°

F I 0030594 neurotransmitter receptor activity 12 2.173 82 x107°

21 it 21 [, 0045211 postsynaptic membrane 13 3.038 10 x 10 ~°

271 i 2 %, 0031226 intrinsic to plasma membrane 28 6.422 44 x10~°
ST e 0042166 acetylcholine binding 8 1.033 94 x10 8
AWy 0019932 second-messenger-mediated signaling 15 1.128 76 x 10 78
AWl 2 0051240 positive regulation of multicellular organismal process 15 1.87522 x10 78
EX7/Fuy 0042127 regulation of cell proliferation 23 1.887 36 x 10 ~%
AWy ot FR 0014070 response to organic cyclic substance 12 2.624 74 x10 ~*
He W)t # 0032101 regulation of response to external stimulus 13 2.648 81 x10*
210 i 20 A%, 0005887 integral to plasma membrane 27 2.695 74 x 10 ®
iX7/Fun 0010033 response to organic substance 22 2.932 06 x 10 ~*
MWt # 0007242 intracellular signaling cascade 27 1.217 41 x10 7

FEIE BB AR A BT AR B 23 45055l i AR AR
FDR <0.05 fivE i 3 &5 5@k (F 4,8 4) (04
BB {5 3 A S M AR -z AR A EAE AR S
T AE AR 3 K, 3R W 2R 2R B 1A AU A3 T g
AR T S A 5 Ok K BT RN 1 H Y .
AT, A 20 AR E LR 5K L,
4% %1% PRKCA,DRDI,CACNA1S, CHRM5 ,ADRB2,
ADRB, CHRM3, CHRM2, CHRMI, ADRAIB,
CALM3 ,ADRAIA,NOS3,CHRNA7 ,PRKACA,NOS2,
CALM2,ADRAID, CALMI1,HTR2A ; f5 20 4> 3L 4 &
BETE P2 05 P IO AR - 32 (R AH B AR A 5 3@ #% 1, 43 3
) OPRMI1, DRD1, GABRA2, GABRA1, GABRA3,
GABRA5, CHRMS5, ADRB2, ADRBI, CHRM4,
CHRM3, CHRM2, CHRM1, F2, ADRA1B, ADRA2A,

ADRA1A,ADRAID, HTR2A, OPRD1; A 15 4~ %
B AR T {5 58 i b, 23 9l O PRKCA, PIK3CG,
AR, HSP90AA1, PTGS2, RXRA, PPARG, TGFBI,
Caspase-3, Caspase-9, JUN, Bax, Becl-2, Caspase-8,
NOS2,

F4 REKHH PPI ML HER (FDR <0.05)

Table 4 List of pathway enrichment results to genes in PPI

network ( FDR <0.05)

55 i B o
hsa04020  calcium signaling pathway 18 3.13x107°
hsa04080 neuroactive ligand-receptor interaction 20 1.41 x 108
hsa05200  pathways in cancer 15 1.10x107?
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Fig.4 Target-pathway network ( FDR <0.05)
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