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Abstract : This study aimed to explore the mechanism of Huanglian Wendan Decoction in the treatment of Helicobacter
pylori associated gastritis by network pharmacology and molecular docking methods. The active ingredients and drug
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target genes of Huanglian Wendan Decoction were screened using the traditional Chinese medicine system pharmacology
database and analysis platform. The H. pylori associated gastritis disease-related targets were found by the GeneCards
and DisGENET databases, and the common target genes of diseases and drugs were obtained via the Venny online
mapping tool. Cytoscape 3.8.2 software and the STRING database were used to construct a drug-compound-target
interaction network and a protein-protein interaction network diagram, respectively. Gene ontology function and Kyoto
encyclopedia of genes and genomes pathway enrichment analysis were performed using the DAVID database. The target
proteins and active ingredients with the top three selection scores were selected for molecular docking using Autodocktools
1.5.6 software. A total of 127 active ingredients of Huanglian Wendan Decoction were screened, such as quercetin,
nobiletin, and naringenin. A total of 101 potential target proteins were obtained, such as Aktl, JUN, TNF-&, and STAT3,
which involved 90 signal pathways, including the p53 signal pathway, NOD-like receptor signal pathway, and TNF signal
pathway. Molecular docking results revealed that the key targets, STAT3, TP53, and Aktl, had high affinity for the active
ingredients quercetin, nobiletin, and naringenin. In addition, Aktl had the highest binding affinity for naringenin. Network
pharmacology and molecular docking analysis predicted the action target and related signal pathway of Huanglian Wendan
Decoction in the treatment of H. pylori associated gastritis, which will provide a theoretical basis for clinical application and
subsequent experimental research.
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SR B R AR P B 2R HRD REE S AR BRECAF 7 R WIs F v 24 AR G 2 B R
53 ¥7F & (traditional Chinese medicine systems pharmacology database and analysis platform, TCMSP )
( https://old.tcmsp-e.com/ temsp. php) ‘#**wga: Wi S5 AR 1 R 1 IRA= W) I EE (oral bioavailability, OB)
=30% , K251 (drug-likeness, DL) =0.18 , i — D ARAF 25 Y B9 FEZGEMEN Y, Z )52 ] TCMSP 8 12 A5 if) 1
TR ZG W T L3 BT X IO ) 25 A P 2 E%E,'ﬁm ARG 89 B 2 A s L E AR PR, AT Uniprot %008k 7
FrEEIA Symbol HYHeAR , R 2R 25T Ml e B R R IR
1.2 fHidEmERE AN EERRZ G TETEEXEERNEBERESR
TE GeneCards (4 £ ( https : //www. genecards. org/ ) Fll DisGENET (¥ £ ( https ://www. disgenet. org/) H
i A SCE 1] “ Helicobacter pylori associated gastritis” | “ Gastritis correlated to Helicobacter pylori” , £t % 1 [ TH2FT
TR DG 1B 2 0003 AH DG B A, SR 0 0 0 B0 S HEAT A 0T R AL IR GE ] Venny 2.1 fERZ R TR
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Table 1 Common pharmaceutical active ingredients

2y MOL ID ) ¥ 1 0B/% DL
- MOLO000098 Hit B 3 ( quercetin) 46.43 0.28
REy Rt MOL000449 5§ W% ( stigmasterol ) 43.83 0.76
HHE-ER MOL000358 B-7F fi§ I (Dbeta-sitosterol ) 36.91 0.75
¥ Bz — AR 52 MOL005828 JI| B2 3 ( nobiletin) 61.67 0.52
e Bz — AR S5 MOL005100 5,7- 23R 5E-2-(3-FA Ak -4-F EU SRS ) -0, -4- 47.74 0.27

R B AR S~ H R MOL004328 H1 B % ( naringenin) 59.29 0.21
W B —H MOL000359 25 $§ I ( sitosterol ) 36.91 0.75

2.2 TFIEBRARAR S HE N B R AR A T M TRRAT AR S B RO FE MR

T T THBLT R S P B 8 M0 S0 B SEHETALZE. Genecards 3500 9 Al DisGENET $iCH 2 22 1o 45 41
e, HAFH 800 ABATHLA, 5 B3R IR 1Y 260 25 HIRLE A TAE AT 5403 5 101 4SS SR M
NHGER NN IAYT HAT TIFF B G RE B 4800 B IR (OSID B S5 N AMIE 1)
2.3 HY-EMR S -BERAFRNNE

N T R RN H | TURT A DG B A O AL o 137 Pl 2 3 e 53X O L5
NG, 5 101 S HIEAT X 075 28 , MR 10 b JE 0T 1 5 4 4L A0 25 10 355 M L, S B IR 1Y
127 FZGYIG RS 7 A 2501 A (B B R AR UG AR BRIE) L 101 S S R B A
Cyloscape 3.8.2 k{1, 52 ZGHI— RS~ WA M A5 ORI A e, UL OSID k2 Hcdin 5 N A 2, JE1 s i
IS ARG TR NI A5 A2 S RIS M . AU network analysis BET R4
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FHEIRBOR TR, RT3 49 FRZGHIRAT AA RUFAE RS, s VA5 S S RSN R 11 P25 008 P T
101 AL AT 15 A-HIL LAY 2850 5 P 2 85 P2 (8, DI 15 ML h 9546 U6 AL 0 7 1 T )
BT BRAF G A A DG R . 3 2 B2 T JEE (LIRS 9T 8 b (JEE 0> 15) 25T M Ay, 36 3 % T (1
BT AT 15 A Sc G MR

2 - E R - AT 2 R BEAELHE A AT 8 A A A F P i R A D
Table 2 The properties and origin of the top 8 active ingredients in the

drug-active-ingredient-target network in terms of selection value

21 T RS MOL 1D B
HE- T Hit B2 & ( quercetin) MOL.000098 133

Wi Jz A5 JI % EF ( nobiletin ) MOL005828 39

W e~ - R Hl1 J2 % ( naringenin ) MOL004328 37
o B 5 TR ( calycosin) MOL000417 31

FHE - B-7+ {51 B ( beta-sitosterol ) MOLO000358 27
Ry %% (baicalein) MOL002714 18

o Wil iz Z 47429 ( quercetin der) MOLO004961 16

A DY A 2 B FEAR (tetramethoxyluteolin) - MOLO07879 38
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Table 3 Target genes with higher than average selection values in the active ingredient-target-disease network

HHAR LR AR BEfE

RIZIIRE G/H ATl 2 PTGS2 121
PR 11 90 HSP90AAI 86
MR Z R AR 84

BRI —A A AT NOS2 78
S A A B O A PPARG 75
HIFIIRE G/H &1 1| PTGSI 71
BEIG UG 38 GSK3B 58

225 R~ 75 BB A 1 Chk1 CHEK]1 51
22 B4 AL 1 G 14 MAPK14 47

58 T 5 F2 43

R — LR A NOS3 23

B PL L BEAARZ & M3 CHRM3 16
2P Z Ak PGR 13

JAT1H H 7 Bel-2 BCI2 12
A% 6 SLC6A4 11

2.4 PPl MEHIHAE

iz 1] STRING %4i )% Fl Cytoscape 3.8.2 YERIE 24T PP1 MZ5 4L, WL OSID Bl2# 4 5 WA E 3, 1%
W2 R 92 AT KR 453 SR AR, BDE 1 Ml ARG BEE, BAR BOR BE(E R . i L4136 PPL oG
FRITRSS R R B4 VR OC AR s s B 55, 06 R o (o B (ki HOrP BE(E =20 (971 S0 10 4,
R FHE AR IR JEEA T 10~20 Z A1 27 A5 50, TR E LA 308 TR 55 D10 sUBEE <10, 79 5
gt SR aRs, BEEBRE 10 419 5 8 H 400l o8 STAT3 ,TP53, Aktl \TNF,JUN  MAPK3 ,MAPK1 IL-6,
MAPK14 MAPKS.,

2.5 GO IPREF KEGG B E &£ S

A4 101 DMIELEAEEE IR DAVID $0ds 22 73 0 3547 GO ZhRe & & 70 i il KEGG {5 518 i & 5 20 #r, 7
P<O.O1ZMF T, 24521 349 55 GO WA H I 90 4415 Sid i, Horh BP 285 4536 H [CC 25 42K H MF 39 %
FKH. M PRI/ NI SEGHEATHE , T L A4 HT 10 59 GO 2% BT T 2002 BRI BYA EE ( OSID Bl s
S5WNAME 4) ik i HE4 1T 20 19 KEGG 4% H I TAIE M2 (0SID BR2=4dE 5 NAMIE 5) .

S50 R WO IR AR IR T W T TIEAT RVRE DG A AT AR E R RT LA S 5 25 ONE i 20 N TP A
JNE RS N A HLAAME A Y AR N, 2 5 PR TR R O Bz IR SN T E S 2 S
FER IR IEJREE RNA R EE 115 2 1 sk (B TR S5 A Wi 72 5 E 2@ (i 7E A0 At M s ML A1 IX 2k
AR AR AR B LORRIME A2 A BT B/INMT A0SR BT AE IRl HA v] 2 SRS & | RIR R P45
G EASE FokH TS OB S EOlMRES G RENS S I RRER R
ISR IR 1 RIS EE e . BEIR AR IR YT AT TIRAT TR AR OCIE B 48 & 48 290 I 6 SRJmIE
AHOGIE I, 7 SRR AR G i | DA HA B 4R FE A = 1Y PS3 {5 53 1 TNF {5 538 i Nod FEZIR(E S8 . T
Y0 2 AR S B Toll BEAZ R 538 45
2.6 #3# BP-CC-MF-KEGG-&7E 48 5 M 4%

B RSB AR S GO ThRE/ TR BP .CC MF HE& AT 10 B 8E  KEGG 18 % & 540 b7 b HE 44 Al
20 RS Cytoscape 3.8.2 1 521 BP-CC-MF-KEGG-T7E#L 5 W 2% F 1 231, UL OSID B4 5 N 45
BRIE 6, I FP 2T a7 s ARV e 5, W 61 A0 KEGG i 65 S 3 BP 40 gk a1y 03 CC



XA BT SARER MEF 200, T LA 3 5 34 T B A T 03 A 32800 70 200 & ] 8 R0 e o 25 22 400 i 20
HhSE S AR AR 2R ST NS 524 Ne 208 SN RO DA SR T AR o e B A1
PR ARl B A A W B Rl R4 P53 {5500 I TNF 15 530 55 22 25 {5 5 30 4 S B XT | [ R AT 7
FHOCMEE R IIRIT
2.7 GFXE

N PPT 25 [ 24— 1 J A — i P 2 ] v, 43 e B BE A HE 44 1T 3 A #E B 1 STAT3 \TP53 | Aktl
SE5PTEME R R R il R AT G R O 255 fe S UE U 2 AR S AR B A CER D), 4
FRHEGIR I 4 TR R R Al R S5 ) STAT3 [TP53 | Akt JE J8 i XA AL (1 45 5
REX/NT =5 kI/mol , VLB SE R S35t . 41, 8 FH Discovery Studio 2019 A4 %8 1 1 L2048 e % )1 K b
Je B S B 1 STAT3 [ TPS3  Aktl #8475 %F4% , 714 LibDockScore WL3E 4, Hrp il 25 2 19 STAT3 | TP53 516
BN R ZR DA s B 1 Akl 595 PR U 3Rl R B XY LibDockScore 3K T 100, HA4x
TR TG B % 4345580 LibDockScore< 100, Z54 /0 M & 90, 0 5 8 1 Aktl Stz Z45 568 1 B om , BB TR I
e BT HERAY TS A 3 1 S R [ P43 FEAS R 2 5E R 57 s T AN [] 1) &0 8 B it /K B R R
DR A BT BN — AR R A, )i, 48 Vina fii 946 & 45 55 A Pymol 1, Fl ] Discovery Studio 2019
B, HEAEARSET 3 485 2 453 XHERE R UKL 1 A1 OSID R8s 5 AR 7,

T4 OCHERE S LS XA

Table 4 The docking results of key targets and components

SE4 E AL/ (KJ - mol™!) DS( LibDock Score)
Y5 A2
STAT3 TP53 Aktl STAT3 TP53 Aktl
MOL000098 it e & -6 -6.4 -9.2 99.71 93.06 110.1
MOL005828 JI A -5.4 -5.8 -6.3 57.39 74.86 84.86
MOL004328 il e % -6.1 -6.6 -8.9 102.8 105.5 111.9

BT SCEREHLS Br 9 70F XH% 3D A

Fig.1 The molecular docking 3D model of key targets and components
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FERE A R Z8 A AY et 127 FE PR . R BEER T 15 19 8 Fh 25438 PE Loy, © A #8416 PR U 4855
S UE B LA 410 o DA PR T AT B T R PR A DG AR FH O . AR 8 RIS Ay i DA B R A
FH R SR 2 i B 352 BB I 28 1 2 2R3 e el M B R BULr 2 Ak 0l e 1) BT B 384 5 45
7 T AR, SRS K IR R AERS A s p38 MAPK Il BAX 61k, 4 5 A5 b Kz 4 o s A 7
Z T X TR R 5 1 T AR B E T 212 A B A I TR BT R L, B 0 i ] B
FFER7E B B A e A, /%ot B S A 30403 , RIS T L AR A 5 538 IR 7 (NF-wB ) A 8 25 K, il e 7 A
T A SR B BB VR L R WIS R S B BT S B A Ao 0 A A T AT T i
B BRI A BRI P A T U I a2 2 22 0 T i b 1 1T B A4 1 1 FH R Rt — 2B 9

FIFH TCMSP 54 e A5 1) 137 Fi 254305 14 B 43 XoF IO 1) S A 2 1, BR A 380376 W IRV AH DG 1 260 A~ [] Bisf
iz GeneCards %35 % A1 DisGENET #4122 45 B 800 /™ I THEFT BT AH S B R A OGS B A5 BN 25 W A 6
B A5 5 B A DGR SO B S A3 3] 101 AN SC B M s A o 8 MR IR TR T A T 1T TR R DG M B 4% 199 DG gt
#, FIH] STRING 88 FE AN Cytoscape 3.8.2 ZE R XS 101 N AC AL (AT PP 4 A4, o Akl |
P53 TNF-a IL-6 STAT3 5525 |1 5 H AT SR R 25 U, 2 45 RS I 45 B R A, 7 B3 R I TR 97 A T TR AT
PRAH DG 1 A S R v 3 DB

Akt XFREE TG B, 2 5 2 55 SR, Hrh PI3K/ Akt (550 B0 T AEHR 40 i i s 8 vk | i A= K A=
£ FET ARG & O EHE 1M B S 2 5 2R RE I & A RS R B, w1 IR TR S 1 N
PR, T2 PI3K/ Akt 3 B FFLEITE , HET 2 2F p-Akt (Serd73) IR i#2E F1 p-GSK-38 (Ser9) AU TE , A
BT 4 s R B o A 0 SR AT, B R I v R AL Akl 25 0005 5 & IR YT A 1T SR B
FHOGME B AR A FH DA B AR — 2D 5 Ak Sy B 88 1 DU

P53 FEDRE—Fh E B AGMEIL | B 1B 2 528 DNA, I 4E35 32450 DNA JE K 458 PE R Sh g, $FR A
CHLHMSEY G . WAL BT PR R T 30 3 T A5 200 S, A T e AR e A 7 A DA S e
PR S BTG, SR 1 2 PS3 (i Sl e ™ S b BT R S A T P53 R R IR AR
SEIFEM R FEAIE P53 A FRIKIKT BN A B B AR T2 45, DT 5 988 A g KU 2 i I AR
Vo] R0 P53 I35, E 400 ] i TR DR RE DG 1 AR A £y 8 ) XU

PoUAT- 8 A BCL-2 MEIHT-2 A BAX J& T BCL-2 FEH Z W 5, $L R B 5 LR TH Tl %, BAX 7
T P53 (55 B AY U7, 7T LS BCL-2 M IR — RIATE S, 6] P53 —ES 54T/  Wal TI4T
PR TT R BAX JEPH SIS BCL-2 5 BAX R 18635 HUBIREAIG , 175 18 1k 1 4 fB 1 I 1 Je 40 it % 26
=0 WS UESE, #E IR AR T LAGE R R BAX 4R BCL-2 28 1 263k, 301 B 26 4 i g v, 8 vk i R
1 B R AR T A — e B AR X S A SO



HA T THEAT P 43019 Tipa R 2 5 A0MIR MISZARSS & 5 @10 0E NF-kB {5538 #5175 2 R PR TNF-a
SR, NiE B R B UERE  JFE SN SRR ) [FBE TNF-a (953 % 25 SHA T IR #A S B 50w
AR 14 7 AR A O R AR R e 1 48 1 R [ AR YOG I Chen %81 R B Tipa 1T LA 1 06
IL-6/STAT33d F A #F b Bz 40 B 1) 78 57 5% £k, DT I o 75 98 4 i 0 1= 28 15 5 1% 5 MG SR B0s IR+ 3
(STAT3) MENHE S A1 RERE R A K IR AR Fh SR RIS A TR 5 101538 , 22 5 S8 0E SO ¢ i
TR DY S Piao SFUV BRI LB, AT VU R IR S RE S 5 SIS M U SRl AL K TL-6 RERE T 1
JH  fRHE STAT3 B BR AL WO , A 5 T E(R 5 e ok, Ik B R0 B 98 1 A R e, 22 345005 A 2R F1 UG
(MAPK) & Z Bl 4I i 55 30 4 14 AR P 10 ZE A 2 5 3 s v MAPK i 6 7E 40 s o oAk T
1 BRI A v R AR B AR R ANAME 5T B (ERK) | c-Jun SRR B8 (JNK) | p38
MAPK il ERKS 5 5 S 482 4 Fh MAPK Z6a i, Hirp INK/p38 MAPK 3 i = 2 5 41 Jfd i 17 54
PATAT 9, 1M ERK/MAPK {55518 J% 3220 5 40 M 30 7 A AL s DA OGS T B o B e 18 Zh i e, vl
DI % ERK1/2 . JNK .p38 MAPK £ 25 MAPK {55 [ 19 300 , 175 3 1L-8 ' TNF-a IL-18 Al 1L-17 %5 R YLK+
(0500 , 38 F ™ A 8 A A R B 0 L A g & B, B TR i T g R A R 1 P F TNF-a 1 TL-8
(5300 A A T MR BT 75 1) T R I e Pt 0, I IMT RS I RREIR 1 B0 IR I 7 L5 500 7,
FEAR 538 % rh R A F A BARBL ] iR R T

AWFFEHE 101 DMIEAERE S UETT KEGG 3 B 5 425001, 76 P<0.01 [ 5544 T Ui 58 H 1Y) 90 A5 AH G & v | 9
I F AN P53 55l H TNF {5530 5575 KEGG i SRR, BRI Z AN L4 Toll M52 4415 53 % |
Nod FEAZ RS 530 1 T A2 IR(5 5B, Toll AEAZ 1A 1 BYES I AZ 0, v #E 9 AR 1175 SR T R sl fie
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