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Mechanism of rebamipide in treatment of chronic atrophic gastritis based on
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Abstract: Objective To investigate the action targets and pathways of rebamipide in treatment of mice with chronic atrophic gastritis
by using network pharmacology and experiments. Methods The detailed information of rebamipide was obtained through retrieval
in PubChem, and the target related to rebamipide action was retrieved by importing Targetnet, SwissTarget Prediction, Super-PRED,
and PharmMapper database respectively. Disease targets related to chronic atrophic gastritis were selected from Pharmgkb, OMIM,
GeneCards, Disgnet, and CTD databases. The intersection targets of drugs and diseases were obtained using Venn diagram, which was
imported into STRING database to establish the protein interaction (PPI) network map. The gene ontology (GO) function and Kyoto
Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analysis were carried out with DAVID. Finally, the possible core
targets were verified by molecular docking. Helicobacter pylori and nitrite were used to establish a mouse model of chronic atrophic
gastritis. Hematoxylin-eosin (HE) staining, immunohistochemical staining, and real-time fluorescence quantization (RT-gPCR) were
used to verify the regulatory effects of repaxide on inflammatory factors and some key targets of chronic atrophic gastritis. Results
Atotal of 506 drug targets, 2 115 disease targets, and 169 drug-disease intersection targets were screened out through the database. A
total of 20 core targets, 10 biological processes, and 20 related pathways including apoptosis and FoxO signaling pathway were
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obtained. Molecular docking showed that rebamipide had good affinity with protein kinase B1 (Aktl) protein, FoxO protein, and
phosphatidylinositol-3-kinase (PI3K) protein. It was confirmed that rebamipide decreased the mRNA expression of pro-inflammatory
factors [interleukin-6 (IL-6), tumor necrosis factor-o. (TNF-a), interferon y (IFN-v), interleukin-1p (IL-1B)]. The mRNA expressions
of anti-inflammatory factors [interleukin-4 (1L-4), interleukin-10 (IL-10)], gastrin, and H+/K+ -ATPase were increased, and the mRNA

levels of PI3K and AKT in FoxO signaling pathway were up-regulated, while FoxO levels were down-regulated. Conclusion

Rebamipide may regulate the apoptosis process and inhibit inflammatory response by regulating FoxO pathway, so as to effectively
relieve the gastric mucosal injury of mice with chronic atrophic gastritis.
Key words: rebamipide; network pharmacology; experimental verification; chronic atrophic gastritis; apoptosis; FoxO signaling

pathway; pro-inflammatory factors
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Table 1 Primer sequence
ElkEZR S S1MFE (55530
GAPDH 1E[H]: GCTGAGTATGTCGTGGAG
K IAl: TCTTCTGAGTGGCAGTGAT

IL-1B 1E[f: GAAGAAGAGCCCATCCTCTG

S [f]: TCATCTCGGAGCCTGTAGTG
IL-4 1E[f: GGTCTCAACCCCCAGCTAGT

2 f: GCCGATGATCTCTCTCAAGTGAT
IL-6 1Ef]: TCCAGTTGCCTTCTTGGGACTG

S IH: AGCCTCCGACTTGTGAAGTGGT
IL-10 1E[f]: CCAGGGAGATCCTTTGATGA

S Ii: AACTGGCCACAGTTTTCAGG
IFN-y 1E[i: CAGGCCATCAGCAACAACATAAGC

2 If: AGCTGGTGGACCACTCGGATG
TNF-a 1E[i: CCCAGGGACCTCTCTCTAATCA

JIf]: GCTACAGGCTTGTCACTCGG
Gastrin 1E[i]: AATGTAGACGGAAGTGGACAGC

JIf]: GCATCCTTGTTCATTCTGTGC
H*-K*ATP aseIE[q]: CCGGTGGGTGTGGATCAG

% h: GCAAAGAGCCCGGTCATG
FoX03a 1E[i]: CCGCCAGCCAGTCTATGCAA

2 Ii: AACCCGTCAGCATCCATGAGT

AKT1 1Ef]: ACAGTCATTGAGCGCACCT
JIf]: CCTGATCGGAAGTCCATCGTCT
PI3 iEf]: CTCTCCTGTGCTGGCTACTGT

J%Ifl: GCTCTCGGTTGATTCCAAACT
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Fig. 1 Venn Diagram of drug - disease common targets
3.1.3 g PPI MZEEIFISH N0 BT K BRIV AE
PL I\ STRING Hd /%, 195 PPI RZ&I&], Hi4h
B 5 N\ Cytoscape 3.9.0 . % 14 7 f1 “ Network
Analyzer” 7] LLH 73 HT 48 551 degree {H, FIH
BT I BIZH0 PP IER HEAT AT ARAL, 15 s BT AR B
K, B, RUIZT R degree {HBK . ik

F#EHFUE 2A Az, F Cytoscape 3.9.0 H)
cytohubba, %E#% MCC i85k, &l EHE4 1S
FRZOHE S 20 4 (K 2B), FEH S S5 S L
SEEUE R 3 (STAT3). S HEE BL (Aktl). Ifil
ENEAKKET A (VEGFA). A4/ % 2 (IL-
2). BRAEKKETZIK (EGFR). MAEAM 3
(CASP3) %%,

s G o,
& = L.

s@®: IGF1
KDR i
B
@ ®
s Hls
ALB HSPgOAAT

SIRT1
cXCis ‘ MMP2

2 Y - B EEIEL A PPI W E (A) FOET 20 Ml
= (B)
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Fig. 3 GO enrichment analysis (A) and KEGG enrichment analysis (B) of potential targets
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Table 2 Details of the KEGG pathway
ID W

hsa05417 lipids and atherosclerosis
hsa05200 pathways in cancer
hsa04933 AGE-RAGE signaling pathway in diabetic complications
hsa05215 prostate cancer
hsa05418 fluid shear stress and atherosclerosis
hsa04926 relaxin signaling pathway
hsa05205 proteoglycans in cancer
hsa04068 FoxO signaling pathway
hsa05219 bladder cancer
hsa05167 Kaposi sarcoma-associated herpesvirus infection
hsa04210 apoptosis
hsa05230 central carbon metabolism in cancer
hsa04917 prolactin signaling pathway
hsa05142 chagas disease
hsa05161 hepatitis B
hsa04931 insulin resistance
hsa01521 EGFR tyrosine kinase inhibitor resistance
hsa01522 endocrine resistance
hsa05208 chemical carcinogenesis-reactive oxygen species
hsa05415 diabetic cardiomyopathy
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