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Potential mechanism of Banxia Xiexin decoction in chronic superficial gastritis based on network

pharmacology and molecular docking technology

ZHOU Yu-qi', XIANG Shi-jun', ZHOU Chun-ying', LU Duo-duo', CUI Jia-le', LEI Xi', WU Jia-nan', HUANG Yi-xing',
ZHANG Wei-chui', DU Yi-kuan®, YANG Chun'’ (1. Key Laboratory of Stem Cell and Regenerative Tissue
Engineering, Guangdong Medical University, Dongguan 523808, China; 2. Central Laboratory, Dongguan People’ s
Hospital, Dongguan 523059, China)

Abstract: Objective To study the active components and potential action mechanism of Banxia Xiexin decoction (BXD)
in chronic superficial gastritis (CSG) using network pharmacology and molecular docking technology. Methods The active
components and corresponding targets of BXD were retrieved from TCMSP database, and CSG targets were screened from
GeneCard and OMIM databases. Gene annotation of these targets was performed using Uniprot database. The network diagram
of the intersection targets between drugs and CSG was established by Cytoscape 3.7.2 software, and PPI protein interaction
network was then constructed using String database. The core targets of BXD for CSG treatment were screened by betweenness
centrality, compactness, and node connectivity, and underwent GO and KEGG enrichment analysis using DAVID database.
Finally, the molecular docking between key active components and core targets was verified using Ledock software. Results
There were 164 active components and 267 action targets of BXD, and 583 disease targets of CSG. The intersection targets
between them were 89, including 11 core targets such as STAT3, JUN, TP53, AKT1, MAPK1, RELA, and TNF. A total of 214
GO entries and 85 KEGG signaling pathways were screened, mainly in cancer, TNF and HIF-1 signaling pathways. Molecular
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docking showed high binding activities between core components and key targets. Conclusion BXD has the “multi-

component-multi-target-multi-pathway” features in treating CSG.

Key words: Banxia Xiexin decoction; chronic superficial gastritis; network pharmacology; molecular docking
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FUFANG
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CSG
B2 PEIELGHHBNFICSG P 24 S
STAR ) 1362 4530, TEPPL W48 TR 1 s
Flcombined-score ¥4 K, 75 S I B i K, B4 IR
FZLEEAR Rl . PPI W45 R, LASTAT3, JUN, TP53,
MAPKI1, RELA . AKT1 FITNF 235 Sy, 584
MRS DA Bh O R T 751 0.005644,
R T R 0.411765, 1 SRR R T

PE 14 R4, k15 #ISTAT3, JUN, TP53, AKTI,
MAPK1, RELA FITNF %5 11 MO8 S, R 1,
2.5 GO % %&AKEGG 5 E9H

i FHIDAVID 6.8 X} Wi# 32411 89 MRS #E1TGO
IRe s W fKEGG w3 5007, 4615 715 4:GO
ZHA 112 5KEGG i # . 85 LA IR K 3 (FDR)
<0.01 ML, 58] 214 GO 48, Hi 11
it (MF) 22 45 Bt #E (BP) 175 4% 4iffiZH % (CC)
17 4cLA KX KEGG il 85 %% XFGO EHEIHEE,
Fi IEFDR (B A/ NE R 5 264 THET , 25 BCHES T 10
145 BN =& —HRRIE, BT S8 K B AR AR
% H T B SR EGE , K 4 FoR ., A9t 5 i,
B3 U EIERNA RA I JE 3154 S 4% |
PR3 AR B TR | G 245 P S g R PR 2 K 1 1
SRR . TEANRA 5 O T, B R AR A
JBT L AR AMRIBR | BEAMX | 2R AR I A4 At o 114 2% ] Xk
R AR A RS . FE53 T DIRE Ty I, 4B R

& 3 PPI MK
T 11D

B A g BEE R
STAT3 Signal transducer and activator of transcription 3 0.190356 0.575342 33
JUN Transcription factor AP-1 0.143158 0.545455 31
TP53 Cellular tumor antigen p53 0.103181 0.535032 28
AKTI RAC-alpha serine/threonine-protein kinase 0.109007 0.512195 26
MAPKI1 Mitogen-activated protein kinase 1 0.089948 0.531646 26
RELA Transcription factor p65 0.037389 0.512195 26
TNF Tumor necrosis factor 0.071711 0.500000 24
FOS Proto-oncogene c-Fos 0.023929 0.491228 19
CTNNBI1 Catenin beta-1 0.036151 0.491228 18
IL-4 Interleukin-4 0.036220 0.471910 16
IL-6 Interleukin-6 0.016784 0.469274 16
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BGOSR
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R2 G- FE - PR 2 A LT R DA

ID MOL ID TE e M G RN e B TR
DI MOL000098 quercetin it e £ 0.123727 0.55618 46
HQ2 MOL000173 wogonin A 0.032162 0.48529 20
J1 MOL000422 kaempferol B 0.031006 0.48293 19
BX3 MOL002714 baicalein WA 0.012917 0.46479 13
DZ16 MOL002773 beta-carotene B- #E h R 0.013749 0.46479 13
HQ1 MOLO001689 acacetin EHWE 0.011598 0.46047 11
GC67 MOLO000497 licochalcone A A HE A 0.011208 0.46047 9
GCl5 MOL004328 naringenin f i 2 0.006327 0.46047 9
Al MOL000358 beta-sitosterol B- 4% 3 it 0.006163 0.45413 9
RS11 MOL005344 ginsenoside Rh2 NS HEAFRh2 0.007196 0.44796 7
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PRI — R BRSSP IS R AL AT fE
SR 3 A HIF-1a FIMCT-4 25 [ 11923530 ) 15 98 40
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R Hp MHEZ4aPE S RAH L, B Hp R 401
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PR B A AT G DR SR R0 B 0% A AT DL
R B E B EZH 21 AKT mRNA Filp-Aktl fIFE347K
S e 2R A T LA 3 3o BRI p- Akt KT, #H PIKY
Akt 155 30 FE5 5 40 B0 Tk B i S e T AR i A=
K, I fEIE p53/AMPK/mTOR 15518 5, 150 5 a4
JiL E WK, 5 B R AR T, AT R AT R
B, b, AR A B H I MGC-803 il th T
AP PI3K/AKT {5 5 I8 - A e, 25 1
R, EVG00 PT Re 238 2 22 R0 8800 P R o3 D[R] )
AKT R A2 00 40 L1 5 2 A48 P 0] o 0 e A 4
HITVERL

STAT3 JEJAK-STAT {55 I A EH 2Ll b1 , S5 4N
FIBATE oAb S R TSR B UIAR DG, Al R LA 2 A
P25 S 7 A A PG B FR OO ST R R TAK 1/STAT3
15 538 % 25 41 UF 5 0 20 it % 2B A Ak 9 B TNF-a,
IL-6 FITL-8 25 R T 270 1 1 45 B o] LA 1 3 i
JAK1 FIJAK2 (R AL RHIBTLPS AhFH i) I A e v )
JAK-STAT {5553 I 0 il 0 & A= ¥ [l ik ifd pe 6t
A LIAHIIL-6 FITFN-y, /b p-STAT1 #1STAT3 £ H,
i CCA 4L () JAK-STAT 29556 iz )i . TP53 X
Bk Aps3, 8 THEREA , SHiR G shia &P AR5
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il NF-kB/STAT3 {55 53 i 03800 , 80/ 0 9 ik 20 B R -7
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