5527 B4 17 W) FEXRAFFERE Vol. 27,No. 17
202149 H Chinese Journal of Experimental Traditional Medical Formulae Sept. ,2021

T 9 24 24 2 01 LR 8 T K L
i AL

BRI, KA, RMC, x&', FR, B4
(L. MPESBRE F=ZBREFK, M 510006;
2 M ESRE HZWBER, M 5100005 3. M P EHXE FEER, M 510006)

[(HZE] B0 B 2% 25 127 (0 75 0 BT U3 BRI 7 TR 2 PR B A DG S A0 B a5 M A OG5 5 3 8 S AR T BL
il , 12— 2532 F S0 4 S 56 m LA 56 31 ST A5 80 A, S0 IR U5 B ALK A B Y B R . sk < R v 24 AR G 2 B A U T S A A
£ (TCMSP) B4 122 K 4% U B v 8 W v 245 201 B0 9 A R0Ak 2% B 43 306 M B 43 HE 0 RN HE A 18 Bk 5 32 ) GeneCards BUUHE P FITZE 28 A
T A IR 35 A% BHE PR (OMIMY) K 2% 78 280 2 DA JREAH DG 1 B 50 PR 5 38 05 JRUJC AP 0 01 AL 14 245 T i 0 28 N R 1 3
B 5 R AT O SR R AE W A B0 5 5 A STRING %04 )72 K Cytoscape 3.7.2 H {2 #E AT W] AL 20 M1 045 24 Wy -9 8 ™ 14 2 11 ot - 2K
F R AR AR FH (PPY) 19 45 5 oK 28 SE 0 5 4 A Enrichr 205 )2 A1 David #4122 3 51 947 56 A (GO) 1 48 4 B B o 1 3 IR 55 3
K4 E R4 15 (KEGG) & #2531, LA S 309 A] R A% 0o S SN0 S VR S IR SR A, 7 R RO ARY 13 BB 7Y 0 W L B M 3R
THE21 dJ5 38 2 95 AR K- EL (HE ) B4 60 7k W58 K R PR I JSE B 5 3 3 2 1 6 3% B 3 125 (Weestern blot) I 52 B 2¢O o 4 2R 6 il
5 20 W7 (Real-time PCR) A i 3% Bz /£ K B F 22 /R (EGFR) , 3k Jit 42 J& &R 11 9(MMPY) , (A1 A K 18(IL-1B) , 22 B R &
P 14(MAPK 14)3X 4 4% 00 JCEEHE 55 (9 8 11 mRNA (3R 5K, S5 FR W 1 BRI A8 130 438 42 4805 6 1304
A 5 A STRING U4 5 1 Cytoscape B F 1, 15 B 40 4% 33 75 /5, 107 431 9 2 PPIM 4% ; DAVID 6.8 %4l /% ¥E 47 GO 43
Br e (9 Dy AR TR A A, 95 K 167 A Wk B (BP) 22 N4 L4 43 (CC) , 39 44 F T (MF) ; DAVID 6.8 345 [ i# 4T KEGG
BAE AT, 5 TR TR P AE G A9 3l 4 36 34 4% ; Western blot il Real-time PCR 43 B %} 6 41 K B 75 P I 41 40 A9 EGFR,
MMP9,IL-18,MAPK 14 & [ Hl mRNA () F 5 45 R 4770 07 , 10 ¥ JLBE#E 1S 3 EGFR, MMP9, IL-18, MAPK 14 2 1 fil mRNA 7£
WAL E B L eaE o G R - 3 I 46 24 3 (W B0 43 BT B s W S 56 1 F 5 5 SR R B, U1 AL BE A A R v D
(A S 6 B, I3 5 89 I EGFR,MMP9,1L-18, MAPK 14 7 (4 Fl mRNA FE ik /K, i ik P 5 20 2038 48, 23038 P9 6O o8 1) IR

[KER] HEA; MR N, WA ELE

[FESZEE] R285;R289;R22;R2-031;R33 [ZERFRIRFG] A [XEHS] 1005-9903(2021)17-0168-10

[doi] 10.13422/j.cnki.syfjx.20211113

[M% MRk ]  https://kns.cnki.net/kems/detail/11.3495.R.20210621.1444.002.html

(M4 HMBE] 2021-06-21 16:44
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[Abstract] Objective: This study explores the key core targets of Guishenwan in the treatment of thin

endometrium and related signaling pathways through the method of network pharmacology, and further uses

[YFEHE]  20210225(019)
[BE&THR] JAE ARSI H (2021A1515011435,2020A151501757) 3 [/ 5 [ 8L 36 4 100 H (81873331) ;] KA T EZS IRt
35 B (20203003)
[E—1EE] HBIEA A1, NG R A2 15, E-mail: shaozhiruomiao@163. com
[BEMEE] " M T 5 AR B0, S B2 24 B 36 Lo Pk 2R 7 B A5 K JA R 24 B F 9T, E-mail : gyg2013@yeah. net
- 168 -



527 B 17 W HEXBAFZRS Vol. 27,No. 17
202149 H Chinese Journal of Experimental Traditional Medical Formulae Sept. ,2021

animal experiments to verify the obtained targets and verify that Guishenwan are effective for thin endometrium.
Method: Traditional Chinese Medicine Systems Pharmacology Database and Analysis Platform (TCMSP) was
used to retrieve the effective chemical components, active component targets and target abbreviations of the eight
Chinese medicines in Guishenwan, the GeneCards database and Online Mendelian Inheritance in Man (OMIM )
database were used to retrieve thin endometrial related targets gene.Use Wayne software to take the intersection
of the drug target of Guishenwan and the disease target of the thin endometrium, and import the intersection
target into the STRING database and Cytoscape 3.7.2 software for visual analysis to obtain the "drug-disease"
protein protein interaction (PP1) network, then input the intersection target into Enrichr database and DAVID
database for gene ontology (GO) enrichment analysis and Kyoto encyclopedia of genes and genomes (KEGG)
enrichment analysis. Using the obtained possible core and key targets as the theoretical basis, a thin endometrial
model in rats was established. After Guishenwan and estrogen intervention for 21 days, the endometrial thickness
of rats was observed by hematoxylin-cosin staining (HE) staining. Western blot and quantitative real time
polymerase chain reaction(Real-time PCR) detect the protein and mRNA expression levels of the four core key
targets of epidermal growth factor receptor(EGFR) , matrix metalloproteinase 9 (MMP9) , interleukin-1beita (IL-
18) and mitogen activated protein kinase 14 (MAPK14). Result: The Venn software obtained 130 intersection
targets in total, imported 130 intersection targets into the STRING database and Cytoscape database, and
obtained a protein interaction network diagram including 33 nodes and 107 edges. DAVID 6.8 database for GO
analysis. The function annotation analysis involving 167 biological processes(BP),22 cell components(CC) , 39
molecular functions(MF). DAVID 6.8 database for KEGG enrichment analysis, and thin endometrium related A
total of 34 pathways. Western blot and Real-time PCR were used to analyze the expression results of EGFR,
MMP9, IL-18, MAPK 14 protein and genes in the endometrial tissues of the 6 groups of rats. Guishenwan can
enhance the expression of EGFR, MMP9, IL-18, MAPK14 protein and mRNA on the thin endometrium.
Conclusion: According to the theoretical analysis of network pharmacology and the results of animal
experiments, it is found that Guishenwan can effectively improve the related indicators of thin endometrium, and
promote the expression of EGFR, MMP9,IL-18, MAPK14 protein and genes. The intimal tissue proliferates and
improves the symptoms of thin intima.

[Keywords] Guishenwan; thin endometrium; network pharmacology; mechanism of action
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Table 1 Information on related pathways of thin endometrium

(enriched with KEGG pathway)

it % 1D i {5 44 P BoA o -lgP
hsa04151 PI3K/Akt signaling pathway 26 8.742
hsa04010 MAPK signaling pathway 24 8.955
hsa01522 endocrine resistance 19 13.829
hsa04066 HIF-1 signaling pathway 18 11.841
hsa04210 apoptosis 18 10.160
hsa04218 cellular senescence 17 8.103
hsa04068 FoxO signaling pathway 16 8.531
hsa04014 Ras signaling pathway 16 5.077
hsa01521 EGFR tyrosine kinase inhibi- 15 10.815
tor resistance
hsa04064 NF-kappa B signaling pathway 15 9.164
hsa01524 platinum drug resistance 14 10.176
hsa04012 ErbB signaling pathway 13 8.202
hsa04062 chemokine signaling pathway 13 4.184
hsa04015 Rapl signaling pathway 13 3.719
hsa04370 VEGF signaling pathway 12 9.086
hsa04115 p53 signaling pathway 12 8.039
hsa04060 cytokine-cytokine receptor 12 1.949
interaction
hsa04071 sphingolipid signaling pathway 11 4.784
hsa04024 cAMP signaling pathway 10 2.050
hsa04217 necroptosis 9 2.392
hsa04215 apoptosis-multiple species 8 6.948
hsa00980 metabolism of xenobiotics by 8 4.003
cytochrome P450
hsa04061 viral protein interaction with 8 3.176
cytokine and cytokine receptor
hsa04152 AMPK signaling pathway 8 2.660
hsa04110 cell cycle 8 2.571
hsa04140 autophagy-animal 8 2.305
hsa04072 phospholipase D signaling 8 2.106
pathway
hsa04150 mTOR signaling pathway 8 2.022
hsa00982 drug metabolism-cytochrome 7 3.345
P450
hsa00140 steroid hormone biosynthesis 6 2.997
hsa01523 antifolate resistance 5 3.540
hsa04137 mitophagy-animal 5 2.080
hsa00830 retinol metabolism 5 2.026
hsa00380 tryptophan metabolism 4 2.066

A,C. BRI B, DR FARH; A, B.40MGEL; C,D.100 f7 58
B2 HEAKXKRFEHRRBFMEHE)
Fig.2 Observation of HE Staining of Endometrium (HE)

x2 BHXRFENEEERR G
Table 2 Comparison of endometrial thickness of rats in each

group (X+s)

20 51 /g mL n FE 9 BE E /mm
Y 8 0.422+0.319"
P A 8 0.889+0.193
T TR HfE — I 1.576 8 0.285+0.211"

HE AL 1.412 8 0.355+0.431"%
2.824 8 0.435+0.380"
5.648 7 0.694+0.274"%

PRI 9 1 LR R P 0 45 28 B2 1) 7 ik B R
Il #% i B (Akt) 1, MAPK1, IL-6, ESR1, MAPK 14,

5 T AR R P<0.05; 55 1 M B AL He Y P<0.05;
5 AL R LR 1L Y P<0.05
EGFR,VEGFA, % 4 K H -+ (EGF) ,IL-18,MMP9
A5 0T AR 2 I B AL YA T AL R O R AT OC S A B
RS ST B, Akel B AR Al I 40
miR-155 &3k 52 B0 H , DT % 25 2 bk 25 #1355 3 (10
DA B8 A 7 R R R, SR BT I Akel B9 2R 35 AT fE
X B KA R EE . MAPK T, MAPK 14 7& Jif
A A G5 e R R b R RO H
B PR Y BF 9T & B, MAPK 1 BE % 41 1t 20 i i) 3%
A, A FH O i 38 AR MAPK 1 BE W8 £ #F & IR AR B Rz 40
JH B 1G5, P e e] LG 3 B MAPK T, MAPK 14 /Y
&K TR AR P A0 B A 1 B 4k . SR — FbfE
W ZR, EREOT , MR - R 2 IR S5 5 e
i A S R) TR 0 T AN M A VD B AR L A B TR
BN REEAE IE R Y AR PR o BEAT G AR B A, R OGS
B IR S # Gk A9 ESR T AT LA i B 1) 72 5+ 40
JHL %) 1 S5 T B v AL R N R Y &% . EGF 7E 4
it e 5 R T AT A AR Y A i &% B EGF
FE A% VTG PR A i F 1 2 R i R Ak O 5 B T
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*3 PEEAFFLEAKXREGFR,MMPY,IL-18, MAPK14 E H X RIE (F+s)
Table 3 Expression of EGFR,MMP9Y,IL-18,and MAPK14 of Guishenwan treatment (x+s)
20 5 7 n EGFR/GAPDH MMP9/GAPDH IL-18/GAPDH MAPK 14/GAPDH
LY 8 0.603+0.199" 1.222+0.286 1.455+0.2121 1.618+0.247
R ME 1.576 8 0.716+0.139 0.663+0.255% 0.638+0.327>% 0.658+0.263%
IELES R 1.412 8 0.944+0.165> 1.234+0.224” 0.489+0.337%% 0.946+0.409%
2.824 8 0.911+0.180** 1.421+0.237% 0.954+0.411*% 1.055+0.342%
5.648 7 0.854+0.239” 1.489+0.213" 0.840+0.348>% 1.657+0.213%

TR T ARG R X R E N 1 5P ARA R P<0.05; SHA A L E > P<0.05; 45 J i M W41 4z P P<0.05; 5 14 ¥ i

F 2L EE Y P<0.05 ;45 U7 AL R B2 H B T P<0.05(K 4R .

A B C D E F
B3 AEEEHIAELEFREGFR,MMPY,IL-13,MAPKI4HIEH
RILAR K
Fig. 3 Electrophoresis of EGFR, MMP9, IL-18, and MAPK14

protein expression

o R VLT 1) A0 N A2 A2 i BRKC MR 5 1 B 3R
T, A R o P B R 20 L % 48 B O 8 v T
PR E R L DT B R B A R R
IL-18 2 F A2 DA 15 B 52 4 1) B A R Ak 1
4 40 D95, A 4R T e A 4R R TL-18 B 23 s 7K
SRl BEAE o Il i 2 PR T BE B 2 5 4R A, R W3 o )
IL-1B 16 N JBE b /Y 32 31K 19 98 4%, mT RE AT DL % 1
YRR 25 32 METT . MMIP9 S 2 B i 45 AR BT R N

%4 EGFR,MMPY,IL-13,MAPK14 mRNA HJ1EX KX E (3+s5)

DAL S B ) AH DG 3k B SG BIF 5 HIE S A G
MAPK ZZ i (1 40 3G A7 538 18 7T LUK @5 2 {b ERK,
P38 45 [ K ik AKF$E &, B E N URER B Y3k R R
H LA & mRNA #9235 K -, AT 4 = MMP9 25 1 %
mRNA (19235 K, 47 F F 40 i 1 1 4% A e HF i
A 2 E IR A T8 WA 2T

B

BT 1 09 A T 2% 2 A A R B HE 4 SR AT
(49 FH A R 5 3 L TA R MAPK 5 5 3 % 78 15
B ALTR YT T R D R R AR A IR IL-18,
MAPK1,MMP9, EGFR, MAPK 14 % & T % {5 5 i
H65 1 S I DR A, o ) 4% 2 B 2 AR rh A T HE 4
A A A5 DRI o 3 8 o 0 A5 A Oy Ji5 T 8h 4
SEYR 5T Hh ) TS A TR A o

VA L S B R AR RS , H TR N E A 08
Z o F A X AN E A B 5 T E N G E
FR L B AT B AR, R v 24 el s v R R N R IR
M RTATPE o X LS B T 40 91 0% 4 T 40 1) %
HECZH ' B S 280 SR WU AL IR h i 24 — &
KBS URL X A AN A AL P 25 SR ke UL 4 Y F
BN R AU R, R R R L, TR 8h
Jik #6248 2 (P FTBH 7 48 B0 (RD) , P9 BT 1M 45 fk 4
B (VD) , I3+ £ (FD) |, i 48 Ak 1 38 48 20 (VFL) 4%
SRHAFTE, A BEEES . FRESE

Table 4 Relative expression of EGFR, MMPY, IL-18, and MAPK14 mRNA (x+s)

20 51 il 4 n EGFR MMP9 IL-18 MAPK 14
BFAR 8 0.941+0.114 0.939+0.161 1.169+0.170 1.391+0.360
7 8 0.701£0.215 0.968+0.134 1.129+0.510 1.914+0.477
I T M 1.576 8 0.731+0.168 0.429+0.136>*% 0.170+0.031>*% 0.349+0.084>*%
JER= SN 1.412 8 1.462+0.851 0.893+0.213> 0.153+0.039% 0.724+0.173%

2.824 8 1.284+0.457 1.14140.220%% 0.312+0.422%%% 0.778+0.167>>
5.648 7 1.277+0.308%% 1.656+0.226%34% 0.303+0.065%* 1.780+0.401°+
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38 8 24 B S 5 56 UE A BT Ol 245 X BH W Wnt/B- i
I A (catenin) {5 538 fif D 17 A2 21 52 w38 78 157 N
JIEE T 20 B b o 0 9 D, 45 2R & 15 Wnt/B-catenin
15 53 [ A1 O f9 8 11 CD34/CD117/ABCG2 & 1 )
Oct-4 5 [H] 11 2% 7K 7 = 79 # 4L F PG 25 4 v 35 °F B I
TAEFGERTHATENREAMN. £X
SRV 48 51 SR FH K Al R RTOK 2R i 81 I A ST
2 R BRABE AN, 25 SR B s AR B b 25 4 KRR Il
Tt M R (E,) R 5 N A1 2119 VEGF & it #f 4 L
4% 21 BH I T, A (P) 345 21 B S B AIG L IESE T
2GR B N RS R APE R . AR ST
FH HE Z €8 325 I 555 2% 20 K B AY P9 IR 32, DA S5 36 46
03 B S 7R U AL A% R R A R R At A A 4 R
BR P9 PAY EE ] T B B 0 A9 B B A B30 A ) o A T
R FE FE WS, BAEROCR 53 AL
ER7 52 ) 195 S A N a2 QIR I o A
FH J o R R O RS A R IR 3 R
BE 6T A e N ECA R IE S AR

HE— 25 53 U L 0T B R N A 5
M, % FH Western blot £l PCR A& i 15 PN R 2 21 F #
EGFR, MMP9, IL-13, MAPK14, MAPK1 #& [ A
mRNA [ %35 7K ¥ . EGF GE 4% i 2 i 3% il & 40 A
A= R A B I8 AR R 7E A B AE RO T b A HE R
BAER, H3Z AR EGFR WU B8 & 47 Wk 38 2= A 4 T2
T O AN A Y B A Y . A il R EGF BB R
T PN TR B Y 4 B A 9 TS 2 RS (ERKD 15 5
I, A2 I 2 R Wi R 1k O 5 L B TR TR VR O
) 20 M A2 A 45 A R T N R T R 40 Y 3 B
I T T R R N A E IR, DT 4 o N B Y
WA, AL, TG ILE o AR R
i EGFR #1138 1k 55 HE ¥ 3R 4 R A 20 1) EGFR 4R
P 283k 340 5 5 700 4 41 9 EGFR 6 [R A X 36 18 i 1
A 2R A BSR4 (%) A ) 2 K R R L 0 B S L
AE % 1% 5 EGFR 7E 5 PR [ Ay 3R 38 7K, DA i Al
B N A B G B AR R R A G 5 R R AR X ok
Ul A FEAE R RO B 5

MMP9 () K35 5 5 W B2 =2 A OC A 5%
A MMP9 45 25 [ 19 5 BH P 2 1K 58 6% Jn okt H A 56
HE A KA il T O 38 o o8 B A B A B AR R R
AR el P I 40 0 A7 0 A s S Ak 2 B, A i 448 o 1
BN R Z S R 05 & B MMPY 76 15
R A B B B R b T A R R A LT R TR
B WG 391 0 HE BN 0 58 sy i R BE P R
iKY N MMPY B 1176 AR 5256 p i B R 4

R F AR SO, IE B L R AL T R 41 A
Pb 2R TR B4, U5 SUAIR v o R A 9 R A A
Ft MM P9 1) 2 35 7K SF- 35 B 8 Tk, Hrp )3 ot v 74
H A MMP9 8 (26 5 W 45 5 5 A MMP9 2 [A] (1)
AT 2 3k B A3 AT, U B L b IR AL MMP9
5 TRRHE XoF 2 35 1 0 IS R 0 R =, b v R
T 2 5 H 4% 4 MIMPO K PR R % 36 5k i 24 O 25
S5 e o ) a2 AR R Sk RN R E e 4 Y
MM P9 JE DX AH X 26 1K 5t =, Ul B I3 B AL e 6% 3
MMP9 7& T8 P L 40 | () 63k HL 5 Rk it 5k
JE B IE Eb, DA 2E P9 B 40 i 434k L 18 52 B 1 T
BB

IL-18 & —Fp E A £ 40 B 500 19 5 A 8 15 3l %
YIRH O Ay — Folr 240 1t TR, JFC 1 08 412 2 i 490 ¥ 4 i 2F
KM S 5 40 i 38 5l AL 5 TL-18 18 2 H AT A A1
T A 32 M Y LA R B A B IR A R E
38 R I B R TL-18 19 43 W /K 1T BB AE M IR G 2 R
TWEHE Y 2 25 F8 b, ¢ W 2o X TL-18 76 9 I 1 1 3%
KRS AT RE R DLk T N B A 2
B TR A A7, Western blot 25 5 I 7% , 455 AU 4 1Y)
IL-18 3 AR T AR 40 IE & 15 B3k B AL,
AL A B AL v 90 A ) e AU R e 4 ) TL-
18 8 11 23k 0 e , 1 BH 9B LT DRI IL-1 8 25 1
235 LW A U5 ALV B T v ISR B 5 N T i
HEKMAIL-1BE A RKIBER LG I L, Ui ¥
WU R AT T E A S Y IL-1 R R A T
M/ F 5 PCR K I 25 51 b 7 U5 L s b KGR dat TL-
18 mRNA A AH X 2 3 Hb 2% 7 [ A1, L A 15 7 e — 5t
A1 AH G 23K DR e, BB A LE RN
JiE L BEG% I 18 1L-18 mRNA B33k, i HAE &k
HEMER R AL

MAPK % 1 1) #0065 2 3% 5 9 R 25 32 v
T B OG22 B V1Y . A W 98 FH LR A B R T
BN I B Rz 40 X MAPK 1 34T B R 1k 7K - i K
W, % 3 MAPK 38 B 9650 | e 98 4 i & It 1
B 4 38 5. MAPK H Y ERK 2 5 L= 28 1 15
SO0 R LA, H AR 4 e 1 ERK2
(MAPK 1) 76 &5 PN R I o7 240 it Ay 7 52 op S
ERK 1/2 15 5 38 [ 16 A A2 12F M 300 3 32 7Rk L Je 282 %
B AR T 0 1B PN R S5 A0 B e A R R
A W8 NAE 5 B A T M R LR i ERK B R 1k
7, 34 i ERK 2K (A9 238, 8 T i B i 35
FIk A E P BRI ST 4 AR A B G L DA T o R
PN RSS2 A2 P 01 B D BB O TR P R AR S G
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FEAE R W A E AL s PR A2 MAPK 14 45
FoIR R ROMEWCR 4L T 0, L R A AR
F 41 A9 MAPK 14 mRNA 35 8 8 2% 5 5 5 Ui .
AR 4 A9 MAPK 14 35 DR B A X 2 05 k450 M 35
HY1H MAPK 14 mRNA X} 23k &3 im , H 5 F
A2 AR LR X 3R IR aE RGBT IE L 3
MAPK 14 1) 3 35 5405 L M3 T 4

AW 5 T 1 I 4% 24 B 2 5 A i AR BOHE 240k A
TR b BOHE P AH G Ak 2 a3 DL RV TR R 3
A ] R B A B RN AR ik A o R
B 5 2 I st U 5 TR, S SR Y sh ) S 86t il T A%
77 T8 PR B e BT/ i A0 BT AR R S
B, R S8 AU E . PR I A R R 08 VR B A i I 4%
2 2R OGN A AT T INR A1 3 4 S 50 s 4
S 58 SR I LA 580 U9 B LI T AR R R AR
BUH & ¥ 25 AE G IR b 0 e AR TR T AR .
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