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Research on the M echanism of Xiaoyao Pill in Treating Hyperplasia
of Mammary Gland was Explored Based on Networ k Phar macology
and Molecular Docking Technology
GUAN Qing-xia, YANG Fang-fang, YANG Zhi-ping, NIE Ze-hui,
ZHOU Xiao-ying, LIN Ze-yu, CHEN Zhong-xin, ZOU Shu-junl<
(School of pharmacy, Heilongjiang University Of Chinese Medicine, Harbin Heilongjiang 150040, China)

Abstract: The objective of this research is to study the mechanism of Xiaoyao pill in the treatment of breast
hyperplasia by using network pharmacological formula. The active components of Xiaoyao pill were collected
and screened in the Pharmacological Database and Analysis Platform of Chinese Medicine (TCMSP), and the
included compounds were predicted by TCMSP database. GeneCards database, NCBI gene database and OMIM
database were used for screening of breast hyperplasia disease targets. The drug targets and disease targets
were selected to make a Venn diagram, and the common targets were used to make a PPI network diagram in
the String database. Topological analysis and MCODE cluster analysis were used to screen the core targets
and core genes. The key active ingredients were screened in Cytoscape 3.8.0 software. The STRING database
was used for GO analysis and KEGG analysis for key targets, and the relevant results were imported into
Cytoscape 3.8.0 to draw the component-disease-path path-target network diagram. The active components
and targets of Xiaoyao Pills were screened, among which 169 targets were related to breast hyperplasia. Stat3,
Aktl, MAPK1, Jun, MAPK3 and other 20 targets were the key targets of this drug in the treatment of breast
hyperplasia, and HTR2A, IL2, TOP2A, PCNA, MMP1 were the core genes of this drug in the treatment of
breast hyperplasia. Quercetin, Kaempferol, luteolin, naringenin, licochalcone A, 7-methoxy-2-methyl isoflavone,
formononetin, and acacetin may be the main active components of Xiaoyao Pill in the treatment of breast
hypertrophy. A total of 2328 biological processes were enriched by GO enrichment analysis, with 160
molecular function correlations and 47 cell composition correlations. Enrichment analysis showed that it was
associated with 166 pathways, including AGE-RAGE signaling pathway, TNF signaling pathway, IL-17
signaling pathway, Th17 cell differentiation, fluid shear stress and atherosclerosis signaling pathway. The
molecular docking verification results showed that the key active ingredients and core targets were well
docking. From the perspective of network pharmacology, the potential mechanism and pharmacological
substance basis of Xiaoyao pill in the treatment of breast hyperplasia are preliminarily revealed, providing
ideas for the follow-up research on Xiaoyao pill in the treatment of gynecological diseases.

Key words. network pharmacology; Xiaoyao pill; breast hyperplasia; the key targets; molecular docking

WAL AT B o, HAE CROFERM skl ;

HIH. BHATE SN, AMIFRII,

i

FRTT) BWRPECE, mEEH. HE. AR AT
2y AR HE L W, AR NBRZAGH L, IR
HESTHE, TOOBEA, B, SkHBE, of
Bk, VBRI, A BGERTE, R RERN,
A, AKAE, MO, JERE, 7=
LR, R, R, WU R,

WsCE Z8, O DRI ARAR . ORbE . Jr
TSRO 2y, AT AT AR 2 D A FL2h,

IR AT AATIR M2, SRR

Fa] LUK B A1 Z 880, 1 e 8 WHER B 223,
HREVENEZEEM . AR, R%E . HEd ik
2y, BRfE s, BERest UM, HAEE
MAEAEA IR WifDVF, BB TR A2
WO, SEEURAR, PIE N ZS . SRS
glgzy, SORT7 iz, 3 E ST Im K AT H]
TR AR . B . PRSI .
Pifh . oI | W%ﬁﬁ% I7 5
ALY BT R B, 8 L AT DA 3 (o L A 34

135



0

FrooR

- ) °®
BB il
c TR;hEnai:l
SCIENCE AND TECHNOLOGY OF GEREALS,01L8 AND FaoDS

E30%5 2022F F 15

'EREL ER. PR, ERK Rt BT i i e
TFE (E2) MIZEf (P) KPR EREEPSR AN
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LS v e 24 %k L B T A5 e R T
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FIAT 2% 24 32 0T fin (s 5 BOUE b 1 i 20 25 W4
FHad AR, AT LR Ak A 250 R F it o ki o)
53z T 2 25 32 00 B 1 38 18 LR T IR AE 1Y AE
LT, el %55 F 25 B2 A0 1 i AL
IS AP FIALE R 281 V42 N 24
PR S HT T R YT B0 Dk ok A S A A ARE

“SERRENG” AR PSR AR
MBI SE H TR, B X T ELAL I B 38 o AN 5
4o AR ) HH A 8 LA S0 M a3 L R
ARV AERE A, DT A R AL FLIR R IR T LR
5%, A RITHRR AR BIE AR 250058 T i 0 T A .
1 #MR5HEE
1.1 fHEEEAFER S HRPERES

DL E A= 90 F B ( Oral bioavailability, OB )
25 AHLE ( Drug likeness, DL ) 1E Rk sk
T, A b 2 R G0 2 B2 5O I R A b o i 1)

( Traditional Chinese Medicine Systems Pharmacology
Database and Analysis Platform, TCMSP, http://
temspw.com/temsp.php ) H, LLEHAS . HAR .
fif o SEEA L A RES L HEORIAR 32 O OB
W e 44 F 8 OB=30%, DL=0.18, ffiit 8
WK 2 BT B AL SR TR LT, A B S Sy
it TCMSP i FEEAT o0 A s i )]
Uniprot £5 15 %(#& % ( Universal Protein, https://
www.uniprot.org/ ) K SN H %) F 1 5T A A
17 BT R
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LI “hyperplasia of mammary glands” i,
7E GeneCards!" 5 #& & ( https://www.genecards.
org/ ), NCBI 3 A 8 " 4 ( https://www.ncbi.nlm.

nih.gov/) DL &% OMIM %" ( http://ctdbase.
org/ ) ", i, GeneCards HHE 4 MR 45 E5 40 26 b
score #H 4T HHA7(EL Y I 16 LA ARAS BEAH G IR AT, K
FLRIG A= P95 AH OCHE s A TIE S, JFFIH Uniprot
SR S B A0 AU A AR T R 4
1.3 (HiEHEERN TN D R IR £ RR R £

P U 2 H 10 3 e R A RO S FLIR G AR
P9 B A A 5 R I VE# A Venny 2.1 (https:/
www.genecards.org/ ) H, i WL RS EE TS BIEIAR
BZHEHED, AT LLER A5 3 114 58 4R 5 DR A B 15 )
I 1 LR PR IR A, AR S E ] TR Y
TN L AT T T A B AR AT .
1.4 PPl M#&iE

¥ 25 e S #0 S B A String s D)
( https://string-db.org/ ) #£1T PPI PIZ% A 2,
R “Homo sapiens”, A5 JE>0.9,
3RS PPI M EUE, 6 Frfs (5 B A cytoscape
A AT AE ELAE F I 2 4 22 1 Rtk — 25 53 A o
141 hFhotr

WM, Eid degree HEF, EUMEK T
905 I PR VE R SG SRS PPT 2% 52 A Cystoscape
3.8.0!7r | 5@ 3t NetworkAnalyzer T H AT 437 .
1.42 MCODE 45 #r

AT L MCODE 43-# #E47 G 8 RE A 1Y i
o K B A E Y PPI M 4% 5 A Cytoscape3.6.0
Hr, FTJF MCODE #5547 5 PRI 5 1) 43 B L B
OB R Y B
15 B-EEim-Ea M E

LA AT o TR0 LA AR HTHE 65 ok 2
fil, S A cytoscape 3.8.0 "', FJHE T BLAr-HENE-
A G IR, DT B G A B A 185, 5 DA S AH
IR R MR A A BAE G AR
1.6 KB IHIE

W 1535 s - R A 2 14T, 32 A cytoscape 3.8.0
AT EN T o KO3 AT degree I9HEST, K
TV 24 R B O e Ay G B B
1.7 GO EE/## KEGG EBREENH

W 25 FA B A T R (GO ) &
E RN A TR 42H (KEGG) i #% & 5470
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B, KW Fh22i5 %€ 0 “Homo sapiens”, 5| String
B, BRIE P <0.05 5 H #E17ik, 38
BRI 2R B RAIE I . GO & S il
JH R 3.6.3 # A, LHI5]H clusterProfiler,
enrichplot, ggplot2 f , #FATHE R B A Bl 21 .
KEGG i ## 5 £ 0Pl R 3.6.3, L3514
clusterProfiler £ 5 , HEATHEIR & Aol B 23l
18 R & -Kiw-E - A W& E

8 83 -3 - Y 285 SO R A Cytoscape
3.8.0 AT id B 2% I 221l o B DU J s 2l
T PR B PR T LR A s FE b i 2 L) - 2
FUPVE A Ao
19 S FITEEIIIE

FIFH ChemOffice R A4 £ GBI M L 53 3D
45K, ReA% URAE R pdb. 78 PDB %idfs % ( http://
www.rcsb.org) F# AKT1 (PDB ID: 6HHG ).
MAPK1(PDB ID: 3QYZ ). JUN(PDB ID: 2P33 ),
MAPK3( PDB ID: 6GES ), STAT3( PDB ID: 5AX3 )
M AR S5 H , 12 FH AutoDock Tools 1.5.6 B4 %F H
HEAT K, &, Sy ECR A LIS PR AN pdqt
M2, 259 NG PR B A B [ IR ORAE A pdqt
K20, i AutoDock vina #AFHEAT /0 F X%,
It Pymol 34T AT RRAL 73 A XA 42
2 ZERSHH
21 HEAFUERSEAEEEN

i iF TCMSP %45 % ( https://tcmspw.com/
temsp.php ) Ke R AT, WHA . AT, 5450, 4
9. IRE . HEMAZMLE Y. B ik
%A OB=30%, DL=0.18, K40 A ML AW
Jriid TCMSP Budla e A7 o OB R B . 22
ICEMEE, AR 13 MEasr, 78 4~
B AR T MEE WS, 16 DR
fargkts 10 MEEW sy, 97 MR SEEA5TE
17 MEEW Y, 176 DR R34 2 M
SYRT, 51 AR IRERG 15 MES YL
g5, 23 DML HEORTR 93 MBIy, 215
MR AR 5 ME B, 54 DAL
22 RFRBAER

1E GeneCards %(#& % ( https://www.genecards.

org/ ), NCBI 3 [H %42 ( https://www.ncbi.nlm.
nih.gov/ ) L1} OMIM %38 )%™ ( http://ctdbase.org/ )
HLL “hyperplasia of mammary glands” b5 ia] i
TR , 2K, 7 GeneCards %040 746 &K 21 2261
FAASCHER, NCBI #3545 6 DMK, OMIM
BAE R ARAT 455 DA, X 3 I Ay LA
BItMEZ S, 53] 2 678 LIRS A AH KA .
23 HEBABMH S I REERFWESE
&

W G 2 ) 24 A A5 e A s e A LA
HFEE A Venny 2.1, 153 169 MEARA, W
1o VB 25801 37958 93 104 0 388 e 4647 T T ) 30
A ST

Drug Disease

1 HYBR-RRERFRE
Fig.1 Venn diagram of targets of herbs and disease
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W 25 Wy s A B8 s A String B R
( https://string-db.org/cgi/input.pl ) #£1T PPI M 4%
e, K AEYFI 2R E N “Homo sapiens”, 1]
fHEE>0.9, 155 PPI M%Z . M4 A 169 M7
M, 698 &I, CFRIEEH 8.26. K 2 4 string
Wk S g PPT g[8 (& 2 Ay sk,
PO AT, KR E B, LB KRR edge
betweenness K ), & 3 A cytoscape F 42 il
[ PPI M 25 4],
24.1  #Fhrdr

WA AT, i degree HEF, EHUMER T
55 1A 5 R AE SRy S B HILKS: PPT 2% 52 A Cystoscape
3.8.0 1, i NetworkAnalyzer T.H#E 75, &
L L 1A 56 SCHERE A, HERT 20 DEES R
3.6.3 AT il bR AR bR O A R B
i, WK 4. 3% 30 MZ O HE R M4 O,
S TH 1E HIRYT FLIRIG A TR AN
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B 2 STRING F&FTMEZLARIEEFEEN LTS PPl ML
Fig. 2 PPI network of hyperplasia of mammary glandstarget and XiaoYaoWan target from STRING

[E 3 Cytoscape 314 B M HO FLBRIG 4 FE B HL L HEE = PPl M4
Fig. 3 PPI network of hyperplasia of mammary glands target and XiaoYaoWan tar get from Cytoscape
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2.42 MCODE %2/3#r

A5 i 37 MCODE M ik A7 5 B3 A 1Y
ik, LML PPI M4 S A Cytoscape
3.6.0 11, FTHF MCODE #8473 PR 12 1) 43 At LA
KA% R SRR . SRR 7 AR S A
KO, B3Ry HTR2A, IL2, TOP2A,
PCNA, MMPI1., E{R{FEIE 1,
25 BO-ERERMEEE

N Y AR PR Y, B LA SORH N B R
[ A ARG R, EE DAY . iR
ST BRI LA B AE PR o Rl M T R A -
SR, A cytoscape 3.8.0 FHHEFT 4% A
2l P M2 UL 5,

&1 MCODE BEHSHEMERE
Tablel MCODE cluster analysis detailstable

Cluster Network Nodes Edges Node IDs

CCND1, IL10, CCNA2, FOS, PRKCD, IL1B, CCNBI,

1 22 71 CDKNI1A, PPARA, MAPKS, ICAM1, RB1, IFNG, JUN,
E2F2, PCNA, RAFI, E2F1, IL4, CDK2, CDK4, MAPK 14
RELA, IL1A, BCL2L1, PRKCA, CXCL8, PRKCE,
PRKCB, MAPK3, MYC, IL2, HIF1A, IKBKB, MAPK1,

2 30 96 ESR1, CYP19A1, IL6, BCL2, ERBB2, RXRB, CCL2,
NFKBIA, HSD3B2, AKR1C3, CHUK, HSD3B1, TGFBI,
CYP3A4, AKRIC1, CYP1AI, NOS2

\\ ‘”/ADRMB
3 A/ 5 10 ADRAI1B, CHRM3, ADRA1A, HTR2A, ADRAID
ADRAM(“ \ //
At
4 - \ 4 5 MMP2, IGF2, MMP1, MMP3
NUF2
5 BIRCS 3 3 TOP2A, NUF2, BIRCS

TOP2A
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Cluster Network Nodes Edges Node IDs
6 '4’*. 3 3 COLIAL, CASPS, COL3A1
2
7 7 8 VEGFA, LDLR, EGFR, MMP9, LYZ, ADRB2, CTSD

W& iR R BT, SRR RNV AL, RGP

Mauve is the active ingredient, green is the target of drug action on the disease, the orange rectangle is disease

5 HEEH “KS-EF-BR” ME
Fig.5 “Ingredient-disease-target” network of XiaoYaoWan

26 XENDIHIE
1E cytoscape 3.8.0 HUR Al 43~ 95 9 - L o 0 2% 4]
ST, BRI degree HEF, KT
PIEEAE R R Oy, IF H. degree (EHE R B 7B
FLOVEANME B 2 B RS Hit B2 Z( quercetin ),
25 ( kaempferol ), M85 2 (luteolin ), &
( naringenin ), H % i a ( licochalcone a ), 7-H 4
FE2-H LT B ( 7-Methoxy-2-methyl isoflavone ),
TR 2 (formononetin ). BESE 2 (acacetin ) ¢,
A A A T ALIA YT PR A A4 E T Y 224 M
BT o

27 GO BE&ENH

W 25 2 A B0 T GO MY R
( biological process, BP). 4+ FIIHE ( molecular
function, MF ). 4Hffg4H 43 ( cell component, CC)
EEE, S String BHa %, KALIE P {H<0.05 1
AT, SILE R 2 328 KAWL,
160 Ti5rFIIREA S, 47 DI04 iAo, 2550
VLB 6~7. 437 & BRAH 18 ALIR T FLIRE A= i A=)
Ul SR VAR R TP SRS =R AR G AN )i DO e
JOL TR SN XoF 28 [T B JEER e N L %o iR 22 AR Y
U AN i Ve v e O I ITANI AR € = K AW BRI
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Table2 Table of key ingredient information
MOL ID Name M uhLongth | Comaliy Comarty | DeEee
MOLO000098 quercetin 1.864 583 0.145 358 0.536 313 111
MOL000422 kaempferol 2.329 861 0.029 727 0.429 21 39
MOLO000006 luteolin 2.392 361 0.020 97 0.417 997 36
MOLO004328 naringenin 2.503 472 0.013 478 0.399 445 26
MOLO000497 licochalcone a 2.482 639 0.008 962 0.402 797 23
MOLO003896 7-Methoxy-2-methyl isoflavone 2.482 639 0.004 368 0.402 797 23
MOLO000392 formononetin 2.53125 0.006 393 0.395 062 22
MOLO001689 acacetin 2.503 472 0.007 331 0.399 445 20
MOLO000358 Dbeta-sitosterol 2.496 528 0.007 59 0.400 556 19
MOL004978 2-[(3R)-8,8-dimethyl-3,4-dihydro-2H-pyrano[6,5-f]chromen- 2.510 417 0.002 165 0.398 34 19
3-yl]-5-methoxyphenol
MOLO000354 isorhamnetin 2.517 361 0.003 068 0.397 241 18
MOL000471 aloe-emodin 2.53125 0.006 455 0.395 062 18
MOLO000500 Vestitol 2.565972 0.001 472 0.389 716 17
MOL004835 Glypallichalcone 2.565 972 0.001 716 0.389 716 17
MOLO004891 shinpterocarpin 2.565972 0.001 828 0.389 716 17
MOL004908 Glabridin 2.524 306 0.001 59 0.396 149 17
MOLO004959 1-Methoxyphaseollidin 2.524 306 0.001 63 0.396 149 17
MOLO005003 Licoagrocarpin 2.524 306 0.001 822 0.396 149 17
MOLO000449  Stigmasterol 2.503 472 0.008 445 0.399 445 16
MOL004957 HMO 2.572 917 0.001 088 0.388 664 16
MOL004966 3'-Hydroxy-4'-O-Methylglabridin 2.53125 0.001 098 0.395 062 16
MOL004974 3'-Methoxyglabridin 2.53125 0.001 012 0.395 062 16
MOLO004991 7-Acetoxy-2-methylisoflavone 2.53125 0.001 382 0.395 062 16
MOLO000417 Calycosin 2.538 194 7.85E-04 0.393 981 15
MOLO002565 Medicarpin 2.579 861 0.002 514 0.387 618 15
MOLO004815 (E)-1-(2,4-dihydroxyphenyl)-3-(2,2-dimethylchromen-6-yl) 2.538 194 0.001 289 0.393 981 15
prop-2-en-1-one
MOLO004833 Phaseolinisoflavan 2.579 861 6.84E-04 0.387 618 15
MOLO004811 Glyasperin C 2.545 139 6.96E-04 0.392 906 14
MOLO004820 kanzonols W 2.545 139 7.23E-04 0.392 906 14
MOLO004857 Gancaonin B 2.545 139 8.43E-04 0.392 906 14
MOLO004912 Glabrone 2.586 806 4.85E-04 0.386 577 14
MOLO005016 Odoratin 2.545 139 6.65E-04 0.392 906 14
MOLO004824 (2S)-6-(2,4-dihydroxyphenyl)-2-(2-hydroxypropan-2-yl)-4- 2.593 75 4.64E-04 0.385 542 13
methoxy-2,3-dihydrofuro[3,2-g]chromen-7-one
MOLO004828 Glepidotin A 2.59375 4.99E-04 0.385 542 13
MOLO004841 Licochalcone B 2.59375 7.74E-04 0.385 542 13
MOL004849  3-(2,4-dihydroxyphenyl)-8-(1,1-dimethylprop-2-enyl)-7-hydr 2.552 083 7.19E-04 0.391 837 13
oxy-5-methoxy-coumarin
MOL005007 Glyasperins M 2.552 083 7.90E-04 0.391 837 13
MOLO003656 Lupiwighteone 2.559 028 4.62E-04 0.390 773 12
MOLO004808 glyasperin B 2.559 028 6.29E-04 0.390 773 12
MOLO004856 Gancaonin A 2.559 028 5.20E-04 0.390 773 12
MOL004864 5,7-dihydroxy-3-(4-methoxyphenyl)-8-(3-methylbut-2-enyl) 2.559 028 4.62E-04 0.390 773 12
chromone
MOL004907 Glyzaglabrin 2.600 694 2.82E-04 0.384 513 12
MOLO004911 Glabrene 2.559 028 5.53E-04 0.390 773 12
MOLO005000 Gancaonin G 2.559 028 4.62E-04 0.390 773 12
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Average Shortest Betweenness  Closeness
MOL ID Name Path Length Centrality Centrality Degree
MOL004848 licochalcone G 2.565972 4.93E-04 0.389 716 11
MOL004883 Licoisoflavone 2.565972 5.14E-04 0.389 716 11
MOL004885 licoisoflavanone 2.607 639 3.42E-04 0.383 489 11
MOL004915 Eurycarpin A 2.607 639 2.12E-04 0.383 489 11
MOLO004961 Quercetin der. 2.565972 4.33E-04 0.389 716 11
MOL004990 7,2',4'-trihydroxy-5-methoxy-3-arylcoumarin 2.607 639 2.43E-04 0.383 489 11
MOL005012 Licoagroisoflavone 2.607 639 2.12E-04 0.383 489 11
MOL005020 dehydroglyasperins C 2.565972 4.39E-04 0.389 716 11
Celluar response to chemical stress - ||| NRRHH NN
Response to stroid hormone - [ NG
Response to lipopoly saccharide - || RN
Response to oxidative stress - [ NnNINEIEGNGEMEEEE
Response to molecule of bacterial orgin |- || NG .
Reactive oxygen species metabolic process |- _ )
Response to reactive oxygen species - _
Cellular response to oxidative stress - || NN
Response o o |
Response to ketone _
Membrane rat | I
Membrane microdomain |- _
Membrane region | [N padiust
Caveola - -
L 2e-07
Plsr.na r.nembrane raft - 2
Protein kinase complex - - Q 4e-07
Cyclin-dependent protein kinase holoenzyme complex - - 66-07
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