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M echanism of Jiawel Foshou San on invasion and metastasisin
endometriosis based on networ k phar macology

ZHANG Ying, WEI Jia-hui, ZHANG Cheng-ling, LI Pan-hong, SUN Wen-wei, XU Xiao-yu, CHEN Yi©

(College of Pharmaceutical Sciences and Chinese Medicine, Chongging Key Laboratory of New Drug Screening from
Traditional Chinese Medicine, Pharmacology of Chinese Materia Medica-the Key Discipline Constructed by the Sate
Administration of Traditional Chinese Medicine, Southwest University, Chongging 400715, China )

Abstract: Jiawei Foshou San is a new Chinese medicine compound consisting of ligustrazine, ferulic acid
and fumarate. Previously Jiawei Foshou San inhibited the growth of endometriosis with unclear mechanism,
especialy in metastasis and invasion. In this study, network pharmacology analysis was performed to explore
potential mechanism of Jiawei Foshou San on endometriosis. Jiawei Foshou San compound targets were
purchase from TCMID, TCMSP and SEA database. Endometriosis targets were collected from OMIM,
DisGeNET and GEO database. Networks of Jiawei Foshou San compound-compound targets and compound
target-endometriosis target were established with Cytoscape 3.5.0 software. Key targets were analyzed for
pathway enrichment through DAVID database. It was found that Jiawei Foshou San regulated 66 core targets
(MMP2, MMP9, TIMP1, ICAM1, VEGFA, et a.) and affected 115 pathways, such as estrogen, HIF-1, TNF
and GnRH signaling pathways. MMP-TIMP were uncovered as one cluster of the core targets. Furthermore,
Jiawei Foshou San significantly suppressed the growth of ectopic endometrium. Meanwhile, invasion and
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metastasis were restrained after treating with Jiawei Foshou San through decreasing MMP-2 and MMP-9,
increasing TIMP-1. In brief, these results provide a pharmacodynamic basis for the study of Jiawei Foshou

San.

Key words: Jiawei Foshou San; endometriosis; network pharmacol ogy; invasion and metastasis; mechanism

SUATIRPE BT 2 19 DAL T 25 DA S1 6
AR T 8 BB RS T 4 SR G B
U B R, (IR 22, AL
BB AT s T LR
FHLHIEA D, BT B I 26 M 3R A,
B2 LR T 5 O B SUR A A R R T
B,

e S 9 B SRR B B
WK, T8, ek IR AR Ik
T 1 R 2 4 7 T, A L
— RO 2Ry, B BTRRRIE NI
LHAUR. WO B, Ok O 2 1 B
RORE LA BORFIRT 2, RIS RISV, AT
BOE ZOMEOKE, HARIE R, (R
P4 L 5 2 PR L e L

U 2 T2 5 TR 25— -
LB 2 VKR 44 57 25 20 A T B 557
R LR, B RS 2GR T Y 2R
2 0 RG22 e 242
S0 BB 7, T e RO 2 4 2
SR M LB, DR P K BUBLIRLIE 47 46 Py 05
YOE, AN T I 2 R R R B

MR 5RE*E

AmEET kT B v R OR T A T
Bt 2 g, P8R (k5 : ZL2016030815, 4ii)E
98%). JI|= M (fit5: ZL2016061382, 4liJF 98%) Al
MR E (S ZL2016051235, 4/ 98.1%)
TR Rt A F . BCA XA & . qPCR 3190
Jb 5t E A AR A F]; PrimeScript™ RT 37 &%
H Takara 2~ 7, SYBR™ Green Master Mix Il [ 3¢ [
Thermo Fisher 22 7], MMP2 Al MM P9 it {4 11 F 7 18
+ 480 F], TIMPL 1 B-actin HiAR W [ 5000 = 8 4 W
RAF, RIEFEbCHI L ES R e b 2
S EMHEAR AT,

Y SPF it SD KRR (180~200 g), W H
IR AT AL, A=V iE*S: SCXK (V1) 2012-
0006. ASHF 7t ™ ks 30 41E 75 m K B 40 B2 0 2> 2
KO (EHEAATH S 0002183). B ERE R T

HR, @R 1 AT S

NE W (32E Thermo Fisher 24
m]); BUKAC (RH#E{E 2R 22 A]); Tanon5200 4 H 31k
RAGCEG I 25 (Ll RAEREAT), CFX 96
Real-Time PCR X (3£ BIO-RAD A #]).

AW E A s A R E TCMIDM
(http://www.megabionet.Org/tcmid/search/) . 1 2 B 73
RG22 . TCMSPM (http://lsp.nwu.edu.cn)
AAR A E 22 4 7 8035 e SEARE (http://sea.bksl ab.
org/) WA IR T/ 3 Pl e o 14 FH HE S5 A4 22
IR 3 T B 2 — 0 s R 4 o I PN A 2 o (R
W OMIMP (https://omim.org/) . 3 PR3 55 $ 4 e
4> DisGeNET!™ (http://www.disgenet.org/) Fl i@
B R A B0E E GEOM® (https://www.ncbi.nim.nih.
gov/geol) 4 2 Nk 0k T B 2 — - B N TR A6 A A
R, {8 STRING!M ¥4z /% (https://string-db.org/)
TR OMEAER AW, EEITMEST 04 MESRE
FERHRRE S . BB A HE S 38 5T UniProt™ 4
HH ) UniProtkK B # 2 Ih#g (http://www.uniprot.org/) 3k
BB 7 ) UniProt 1D {5 5, JEH T Ia 8 M4 ) 2 .

MEWBRS@EE S T UL S g
B, RH Cytoscape 3.5.0 A & ik il T Bl 0 —
253 L ROR I R o T 50 43— B PN 6T i R
RI%&, JK B S 15 B B AL 2 DAVIDM I
(https://david.nciferf.gov/) #47 GO (Gene Ontology) 4
Yy FE S 0 Al KEGG (KEGG pathway analysis)
A E T, EEREA SR (P<0.05) [T
A

FYIERSE 60 Kk SD MERT 7
BENREEBETR, G 28 KEHOTENSE,
R I RRAERY: © BRI R K, 1 5 4
ZR ORI, R IE SN ERR, R M,
WA, HAWEE =2 mm; @ JkskRINER
P RFIRN, FALHLUAR = 0.52x K x B x5, #
YA =8 mm®, @ VIEBHEYIAER, iE Y
TE T 5 P LA BRAAR R R AR K i A
JRIN ) 50 KK BRBENL 2 R AN : BRI, ik i T
WK F . SRk E A =G, & 2505 AL
WHRARFTC R M 22 R, b s MEME KR 10 RO



+ 1400 - #j 2424 4)  Acta Pharmaceutica Sinica 2018, 53 (9): 1398 —1405

FH. TEHHMGERHEE 0.5%% P AL 4E R INE
B, IR T EUR . P mIR A 45 T 45, 90,
180 mg-kg Ak i ik, 22 =M ER 4145 F 50 mg-kg
IR, RERMEE S LR, EBSY A . Uk
RAR AL = (25 290 R A A IR AR R — 45 24 J # e Y S
TRAR) 1 48 25 B R A P9 A A < 10096 15 4R FRl2Y.

qPCR #1 Western blot &0l MMP2, MMP9,
TIMPL ZFHARIER TENRMHAL, BAHAMY
VI B AL A IR AL 21, Trizol VEFRELE RNA, %18
Takara 157 &L Ut B Fo kA7 100 5% 5% I N4 i cDNA, 1%
e SYBR X7 & U B BRI MMP-2, MMP-9 Al
TIMP-1 ] mRNA 7K°F, MMP-2 5[#1F 58 Eiif
5-GGCCCTGTCACTCCTGAGAT-3, Fiif 5-GGCA
TCCAGGTTATCGGGGA-3; MMP-9 5|#)/7 % A: L
i# 5-TGGACGATGCCTGCAACGTG-3, Fiff 5-GTC
GTGCGTGTCCAAAGGCA-3; TIMP-1 3|¥)F 45 A:
i 5-CAATTCCGACCTCGTCATCAG-3, i 5-
CTTGGAACCCTTTATACATCTTGG-3; GAPDH 3]
YR 5N L 5-AATGGGCAGCCGTTAGGAAA-
3, Tif 5-GCCCAATACGACCAAATCAGAG-3'. H
P JE IR GAPDH bRk i 2722 J5 it 5 H 3 [
FHXRIL &

WA 2, U A, 20 10% SDS

PAGE HiIJkf# & 1 = PVDF I BTG, HE —
i (MMP-2 1 : 300, MMP-9 1 : 300, TIMP-1 1 : 500)
4 °Cid, Vel )5 = E —$H0 (1:2000) 1 h. fEH
A A ERCEG T REHAT U B 85
p-actin AN ZHEH

Gt ot THEBTRILL (X +s) Eon. HIEEERE
KRR R 7 25 Wi AT B, SR A SPSS21 4iit ik
PEAEAT G240 M . P<0.05 A 3 1 % 7, P<0.01
AR EER.

&R
1 NERFER - D EE R MBI S5 i

3 PR T B FE IR AR 275 AN TETERE AT, H
H 15 10 S, BTERRE 86 4N, WEHHER L3 179
A o B o AT B — B o T B AR ) 48 OB
ADRB2. CA2. F3. LTA4H. PTGS1. PTGS2. SLC6A2
Fl SLC6A3 HE 2 I E e, BIEMRMLEHRLE 3
PR AR A (B 1), $onix et A AR AT R 2
oY 240 a5 25 B [RIE A Rt
2 MKRBFBRT-FENRFAER S M ELE
54

G HR RAF 5 00 AH G HE 5 401 A, K 3Nk
3 S PR SRF 38 TR AR 22 LRI A (3R 1)

Tablel Common targetsof Jiawei Foshou San (JFS)-treatment and endometriosis-devel opment

No. Gene name Protein name Uniprot ID Betweenness Degree
1 AKR1B1 Aldose reductase P15121 0.001 9 16
2 AKR1C3 Aldo-keto reductase family 1 member C3 P42330 0.004 5 21
3 BAX Apoptosis regulator BAX Qo07812 0.0038 61
4 BCL2 Apoptosis regulator Bcl-2 P10415 0.036 3 117
5 COPS2 COP9 signalosome complex subunit 2 P61201 0.000 4 9
6 CYP1A1 Cytochrome P450 1A1 P04798 0.0108 39
7 EEF1A1 Elongation factor 1-alpha 1 P68104 0.0114 28
8 ESR2 Estrogen receptor beta Q92731 0.0050 37
9 GANAB Neutral alpha-glucosidase AB Q14697 0.006 5 4

10 HSD11B1 Corticosteroid 11-beta-dehydrogenase isozyme 1 P28845 0.003 6 20
11 HSD17B3 Testosterone 17-beta-dehydrogenase 3 P37058 0.0003 11
12 IL8 Interleukin-8 P10145 0.0323 113
13 MAOA Amine oxidase [flavin-containing] A P21397 0.002 6 19
14 MAOB Amine oxidase [flavin-containing] B P27338 0.001 2 14
15 MMP1 Interstitial collagenase P03956 0.0011 43
16 MMP2 72 kDatype IV collagenase P08253 0.0125 68
17 MMP9 Matrix metalloproteinase-9 P14780 0.0109 82
18 NCOA1 Nuclear receptor coactivator 1 Q15788 0.0130 49
19 NOS3 Nitric oxide synthase P29474 0.0185 89

20 PTGS2 Prostaglandin G/H synthase 2 P35354 0.0225 96

21 RAF1 RAF proto-oncogene serine/threonine-protein kinase P04049 0.004 6 47

22 VEGFA Vascular endothelial growth factor A P15692 0.054 2 144
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