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Abstract: Objective To explore the mechanism of Weifuchun Tablets in treating chronic atrophic gastritis (CAG) based on
network pharmacology combined with molecular docking, and to preliminarily verify the related targets by in vitro cellular test.
Methods Traditional Chinese Medicine Systems Pharmacology Database and Analysis Platform (TCMSP), TCM Database @
Taiwan, DrugBank database and BATMAN-TCM were used to screen and predict the active compounds and targets of Weifuchun
Tablets. Targets of CAG were collected by OMIM, GeneCards and DisGeNET databases, and common targets are obtained by
intersection. STRING online platform was used to conduct protein interaction analysis on the target sites, and protein interaction
(PPI) network was constructed and the core target was found. Gene ontology (GO) function and Kyoto encyclopedia of genes and
genomes (KEGG) pathway enrichment analysis were performed by DAVID 6.8 database. Finally, the main active ingredients and
key targets were molecularly docked, while real-time fluorescence quantitative PCR (QRT-PCR) was used to verify the CAG related
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genes mRNA expression. Results 60 active components and 550 targets of Weifuchun Tablets were screened, and 30 key targets
were obtained by topological analysis. The targets of Weifuchun Tablets involved PI3K-Akt, TNF, NF-kB and gastric cancer related
signaling pathways, which played an anti-CAG effect by regulating cell proliferation, differentiation, apoptosis and inflammatory
response. The results of molecular docking showed that active ingredients had good binding ability to the core target. The results of
in vitro cell test also confirmed that Weifuchun Tablets could down-regulate the mRNA expressions of tumor necrosis factor-a
(TNF), interleukin-6 (/L6), interleukin-1p (/LIB) and signal transducer and activator of transcription-3 (STAT3) (P < 0.01), up-
regulate the mRNA expression levels of protein kinase (4K77) and interleukin-4 (/L4) to treat CAG. Conclusion Weifuchun Tablets
can play a role in the treatment of CAG through "multi-component, multi-target and multi-pathway". Its main active ingredients are
quercetin, -stigmasterol, synephrine, neohesperidin, neokaempferoside, etc. The main targets are TNF, IL6, IL1B, STAT3, AKTI,
IL4, etc.
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Table 1 Information on 60 active ingredients of Weifuchun Tablets

FF5 PubChem CID AW (ST 4kt Zi AR
1 8346 A2 — W R — IE i (DNOP) C,H;50, 1A%
2 222284 B-7+ £§ ¥ (beta-sitosterol) C,H,,0 1% MFH
3 119307 A\ % 21 Rh,(ginsenoside Rh,) C,Hg O 1%
4 6917976 A\ 23 Rb,(ginsenoside Rb,) Cs;Hyy0,, a2
5 441922 A\ Z 1 Rf(ginsenoside Rf) C,H,0,, A
6 9898279 N2 21 Rb, (ginsenoside Rb,) Cs,H,,0,; a%
7 441923 ANZ 21 Rg, (ginsenoside Rg,) C,H,,0,, A%
8 - A 221 Re(ginsenoside Re) CysHypOy4 1A%
9 6918391 -1 2 J#i (beta-elemene) CsHay Ak
10 24721561 AN Z%2# Rd(ginsenoside Rd) CysHyO) A
11 12855889 N Z: 52 Re(ginsenoside Re) Cs;Ho O, 4%
12 160521 S V& M Fa B4 HE B (isolariciresinol) CyoH,, 0 A%
13 10742 TR (syringic acid) C,H,,0; a5
14 5280794 T {4 B (stigmasterol) CyH,0 A
15 — 2-O-acetyl-rubianoside TV — A~
16 — 14- 2, 31} [91 4 %5 2% 3 (14-acetylumbrosin B) — BEAHE
17 — P LK R (amethystoic acid) — FEARK
18 14563770 7+ 7K 22§ (amethystonal) CyH0;5 FEARK
19 6450230 I /R i (marmin) C,,H,,05 e

20 72281 1 J¥7 2% (hesperetin) C,.H,,0, e
21 932 HhF7 BC 2 (naringenin) C,sH,,0; R
22 72344 JIIBf Bz % (nobiletin) C,H,,04 A
23 442431 545 Ml #F (narirutin) CyyH,,0,, 52
24 11953937 45 % % (nobilin) C1oH,05 52
25 44144270 Hi A1l Cobacunoic acid) CyH 1,04 Mk
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75 PubChem CID &M (FEL4FRD AR ZiM AR
26 5321275 sesguoiaflavone — 5%
27 23682211 HIF 1 (sinigrin) C,oH,,KNO,S, %
28 5321539 75t T (suberenon) CsH,,0 A
29 101286196 & A I A (zederone) C,sH;504 %
30 7172 3% #i MK (synephrine) C,H;NO, 5%
31 5282152 24+ (lonicerin) CyyH30 5 e
32 5282150 H5 ZE M 1F (rhoifolin) Cy;H,,0,, e
33 442428 Filt 7 ¥ (naringin) Cy»H,,0,, 5
34 440917 D-¥7 1 4 ( D-limonene) CioHys 5
35 442439 B 5 B ¥ (neohesperidin) CyHy,0 5 R
36 10621 & [z 4 (hesperidin) CyH30 5 LA
37 454 3 (octanal) C¢H,;0 R
38 18818 Fr #2:)4 (sabinene) CoH g 5e
39 5284507 FEAEAUEE (nerolidol) C,sH,,0 e
40 5321283 ¥ 12 (limonexic acid) CaH,00, e
41 114627 BT 2 B (neoeriocitrin) C,;H:,045 HE
42 3488 ¥ 5 A ik (glibenclamide) CH,CIN;0,8 5%
43 9294 JiR #5 B Cephedrine) C,H;sNO 5%
44 5281426 AL N I Cumbelliferone) C,H,0;, R
45 — Ichanexic acid — R
46 5610 1% J}é (tyramine) C4H,NO 5%
47 68313 K # HE B (hordenine) C,0H,sNO 52
48 4581 N-BiT 2R 545 1% Coctopamine) CH,NO, e
49 854067 (-)-2 35 (-)-synephrine) ] C,H,;;NO, 7
50 5280899 T K # Jii (zeaxanthin) C,oH50, 5%
51 445070 % JE % (farnesol) CsH,0 R
52 5403 FEA AR (terbutaline) C,H,2NO; 5%
53 5280343 #it iz & (quercetin) C,sH,,0, 5%
54 5281553 2 3 AT B NI (trans-beta-ocimene) C,oHys 5
55 6654 a-JE Ji (alpha-pinene) CoHys T
56 72281 % Ji7 & (hesperitin) C,H,,05 52
57 2355 Z HH N T8 (bergapten) C,H,0, B
58 24868421 (A5 25% (albiflorin) CyH,0,, 5%
59 9727 N-H £ 8 1 (N-methyltyramine) C,H,;;NO 5%
60 92794 Tl iz 2 -7-0-% %) B £ (naringenin-7-O-glucoside) C, H,,0, R

2.2 PPIMESHLEBER 5T

TESTRING L V-6 bxf FIRFF 2 52 M2 4k
Frfa i PPIALAY, ULIE 3. Wi FH Cytoscape 3.8.2 K%}
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HEAHT 30 SLIAZ R S, BFE TNFJIL6.AKT1.IL 1B 4%
SRR F-3(STAT3) , IL4 45, LK 4.
23 GO BENMMKEGG B S

¥ 52 AN LA R 5 N DAVID 6.8 %45 )2 , J 15

F1289 4 LW FE (BP) , 29 45 4l il 414 (CC) , 47 %%
5> FINRE(MP) , il i AR {5 TR 48 W 3 22 1) GO & 4R
3R 6T B (~1gP R 1047, P<0.05), WLEE 5, FE ¥
J AN M BB A PR TR S, 980 SN 1 5 45 BP.
M KEGG {5 58 #% & 570 i K I, JL15 31 102 %48
SR, L AR A B A T R AR IR LR 3- 0 R
1 34 (PI3K-AkO 15 5 38 B 22 24 5 g 6 & A
filf (MAPKO {5 518 % , 15 9 {5 5 18 2 55 R A OG5
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Fig.1 Venny diagram of targets related to Weifuchun 2 HEWM-ZEBIAMLE
Tablets and chronic atrophic gastritis Fig.2 Network of ingredient-common targets
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Fig. 3 PPI network of target interaction

WM RGN R AE IR, ILE 6. AKT1 (PDB-ID: IUNP) . IL4 (PDB-ID: 4YDY) iX 6
24 SDFIBERDH MIEALECE EHE N -THE RS- HEHE S -CAG” N

TNF (PDB-ID: 7KPB) . IL6 (PDB-ID: 4CND) . 2% &k PPI M 4% 8 5 A BB A B, H Xkt R Bon 5
IL1B (PDB-ID: 4DEP) . STAT3 (PDB-ID: 4ZIA) . CAGHVIM K. HILAW 7IEH LR E A 5
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Fig.5 Analysis of GO enrichment of Weifuchun Tablets in treatment of chronic atrophic gastritis
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Table 2 Molecular docking results of key pharmacodynamic components and target proteins in Weifuchun Tablets
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F, e SR I], CAG NG H % 5 B AT R
HEIEAMSE, 28 EH NN CAG R R EAR Y 1%
LA B R g Y. A, BN AR
(1 A= 5 IR AR B it B LA R, CAG #E
=2 JE 1 B R W SRR Ya Y . B SR
Fr B R R AR B AR Y, R R
5 FRF MR . AR FIESL, X 30k
2ot B SR m LR S 7 AR B B S R R 4
i % Pom e P, IRt R, B 2 &
JriRTT CAG A IR IR SR B35 24, TSR AL
BN H R R 4 AR T AR A AR L AR T R
v AT AR

AT I BT A 4y TG Tk TRk E B R
i LA 60 4N, 5 CAG HE R HE 4 524, 4 PPLIN
28 kAT ¥ AN 2 M 45 3 30 A4S % B B 4, AL 45 TNF.

IL6.IL1B.STAT3.AKT1.1L4 %%, 4 REHEH EHF
Fr B I R B- S I 3 B AR TR B, b sE
SRS 2 P RO E T 30/ GBS A, AT
RIEIRIT CAG IIAEH , R 35 B 7 H X CAG 1)
TEAEAE ML . M B 2 AF 9 —FPss K B B2 TE
B, efd 2 GES-1 41 %52 H,0, % S AL
Tt BB ORY B AL MERY . B- 5 S B 0
il L6 ¥ 14 , gk 2> 2 5E A+ 73 Wb, 4% fi CAG I JiE
AREYS S SRR ARSI 2 B2 A 0, b s
FHEA TP AT K BB DY ks i
et R S EERIE RIS, AR TR
T, 1B N ATE 7T 2 B, b A a8 28 0 IR 2L A Pt e Ak
AL R IE DY A SR R DB b 36 & 5
ARk AR, 151453 (1) PC12 40 ff 389 5 , E AT 31 4
MO T APER . BF LRI, AKT 53 1 32 40 i 3



$£45% F108] 2022F 108

%Kl-‘i{.‘,ﬁti Drug Evaluation Research

Vol. 45 No. 10 October 2022 + 1967 -

aaaaa

M, AU Y
N Sl
TR, <l
AP ;
1L4-B- 5 i IL4-Fr b3 F iy 1L4-9r ks 7
IL6-Ht i & TNF-Hif 5z % IL6-3 3Rk
> &
L 2
[ ]
o) 2
@"% &
IL1B - % STAT3Hfit % IL1B-Hib 36 B IL1B-B-5 5
) g
e ®
) Q
{ "
AKTL-HiBs J 1 AKT1-3 f R TNF-B-5 i

7 BEFRBSEERS SO E RN EEXE
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Table 3 Effect of Weifuchun Tablets on mRNA expression of inflammatory genes in THP-1 cells
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