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[ Abstract]  Gastric cancer is a highly prevalent malignant tumor worldwide that typically progresses through a
precancerous lesion stage, including chronic atrophic gastritis, intestinal metaplasia, and dysplasia. Mouse models of
gastric precancerous lesions have recently played a significant role in studies examining the mechanisms of gastric
carcinogenesis, its pathological features, and drug interventions. This article systematically summarizes the research
progress in animal models of gastric precancerous lesions, including spontaneous, chemically induced, transgenic,

infection, diet-induced, cell transplantation, and radiation-induced models. By simulating the histological features
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(e.g., glandular atrophy, intestinal metaplasia) and molecular biological characteristics (e. g. , activation of nuclear

factor-k B(NF-kB) and Wnt/B-catenin signaling pathways, role of inflammatory mediators) of gastric precancerous

lesions, these models provide a multidimensional experimental platform for studying the pathogenesis of gastric cancer.

Furthermore, model studies have revealed close associations between gastric precancerous lesions and various

pathogenic factors, such as Helicobacter pylori infection, gene mutations, and chemical carcinogens. Existing models,

however, still have certain limitations in terms of replicating the complexity, genetic heterogeneity, and tumor

microenvironment of human gastric precancerous lesions. This review provides a comprehensive reference for the

selection and application of gastric precancerous lesion models, providing important theoretical support for basic

research and clinical translation in gastric cancer.
[ Keywords)

induction ; transgenic mice; molecular mechanism

precancerous lesions of gastric cancer; animal models; Helicobacter pylori infection; chemical

Conflicts of Interest: The authors declare no conflict of interest.

B i ( gastric cancer, GC) J& 2 BRI Bl N fe
D H B 2% R b 2 —, R AR T
H2H 41 ( World Health Organization, WHO ) F 4¢3 1
B, B 0L E 4 RO RE A OCFE T 58 — A, Y
RTINS B . RIREAEZA 100 J7 A
WO B JET AE I 80 1, REBIEMIA
EX i = NP N N S R R A7 A
TN AR BRI IX. R ) A AR AR A,
HZ2PE BA wEEER, BEKR SR EE
e R Al 2 — ) B R AR K
) kR, R AL AR, W e Z R EL
SRR R AL 5 B R R R R R L
SR B A0 S B B R R ikl %
HH IR S A 2 B R e R,
AN, HET TR KT B ( Helicobacter Pylori, HP) L gk
B B FEBUR R Z—, K E v E
RME Bt BN B R AR T R
R EE

B B2 W — B I IR B 2 b i) — K
Pk, JCH IR AR B AL T 1 722 By B, 7 1 X
DL H AR N ARG A I, SR, 15 R
P A0 & — > AT 1y 3 R, HLZE R AR 1
BB, AT A 0 T TR AT DA 3 BRI
(% A R TR, BIF 9T R O AR Y R AR AL
il A ik B S RIS W i, R T R
B FAY T A R FT $ s ) AR B
A2 HOR TN S YA Y 1) PR A R | e e AR
ARSI 1 W g e /N BB R Oy 1 8 i
LA ST ) B BT R BB RS AU E O Ak 1
i, S BT 5T 15 98 Hi e A2 & AR AL PRI T AR

Wb i Wy B i e A B 2 I ST 65 o/ R
Ty B R AL B o> T LRI s g 44 T H T
A7 Bl HE 3l 130 06 A R TRy SR A I R
R

T ERANT fifk B T AR 14 A A LA, BT 5T
HNTE LN T ZF/N R RS i A 8
AR B BL, X 26 Bl WA 70 O R 5 R AT A2
AR 73T AL A TR R A T TR it A 24 W RACR
P75 SIS TR N BUBE B AT LS
BT e A 28 1 4R D s A BLURFAIE | 38 BE
I ) ) 3 % R 3R R38R 38 B 24 W k18 e
R HE R (Y R2 0, A 8 AT 722 /) BB LAY
WEFE R A2 s SR SR D /N B RY DL K HP
SRR R fo RO WE IS T B, X LU R AT LA
BN B R i A2 19 2 A7 1, JEHE s B
PRE 1 1 2 4 1k A5 R U 7 Y e A A
J 8 7 A S 10 23 308 g A R TR A, Oy 1 O AR
IR AR AR AR AR

1 BEmmT/NRERHE

H T, WF9T B 6 e A2 1/ BRBE R 3 A0 4
A & PE/N AR b1 T/ RIS /N
SR 45 o AN [A) 28 1Y 1 /0N U 2 R s 8L 401 5 0
HI AR (A [] B B, 91 A7 4 A P03 0 Ry R
PO (WE D),
1.1 BEM/NRER

B &M/ BB 230 i) A AR R AT sl 15 )
MR g ST B Y | LA AT I AR R A O
W N B A SRR, CSTBL/6 /MR
iRy MRS K IFH VT AR EAE



146

o SR B R 2026 4F 1 A5 34 555 1 8] Acta Lab Anim Sci Sin, January 2026, Vol. 34, No. 1

R SREBINER RS ISR LR IR

Table 1 Establishment methods, applicable fields, advantages and limitations of various modeling methods

WA @Sk S

T8 4k
Applicable field

H

Advantages

SRR

Limitations

Modeling  Establishment method/
method induction mechanism
N-FF - N-fi SE R
N-methyl-N-
nitrosourea
A2 AR T
Chemical
induction
model
T HIL R
Dimethyl
nitrosamine
p53
R/
FET
Transgenic
mouse model
K-ras
A R Ek H

HP YA
HP infection

7 U HP
Oral or gastric

model infusion to
infect HP
ity iyl R e e
TR WORS IR

Chronic alcohol  High-concentration

stimulation alcohol solution
model ingestion
PRt AR
REFHFEA AR R
Diet-induced  Providing unhealthy
model diets, such as
high-fat, high-salt
X Gl oAl
TR SRR R /N
Radiation Exposure to X-rays

induced model or other radiation

sources

EREAIE A
HLAIIF5E
Mechanism of
gastric precancerous
lesion induction

9 BT 5 e B
bl
Gastric cancer prevention
and chemical

carcinogen screening

AL Zy S S AL R AR
SR AL
Genetic susceptibility and
gene mutations in
gastric cancer

i i A LT 52
Study of genetic mechanisms
in gastric cancer

8 M E W R R S
Microbial factors in gastric
cancer research

Wik 5 B 0 SRR 5T
Alcohol and gastric cancer
association research

TR PRI X 8 R ETR AL Y
£y
Al
Impact of dietary factors on
gastric precancerous lesions

FRETX B R AT 5T
Impact of radiation on
gastric cancer

B, AR, 4551
CIEV-R

Simple operation, low cost,

highly reproducible results

AL RS B[] 5 A
AR 3 5 L T
Can induce lesions in
a short time, suitable for
early screening

RERS BT HE DR 5 4% 55 988
AR FR
Can study the relationship
between gene mutations
and cancer

REAB AT T B2 A
AT e 18 T T
Can study how specific gene
mutations trigger gastric
precancerous progression

Al LAY HP SR
IR BERTRE, A8
o P PR A Sk
Can simulate HP-induced
gastric precancerous
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clinical relevance

PR B AR VR B
A =S T
Simple operation, easy
control of alcohol
concentration and intake

TR, T AR
TR R LB X 1 SR T
AZ YR
Highly adaptable, can
simulate the effect of
unhealthy diet on gastric
precancerous lesions

CIRDRCEVS7S: REE s Ny
FEEET R B TR A
Can simulate environmental
pollution or radiation
exposure-induced gastric
precancerous lesions

T 5¢ AU PR R 20 B R R
RN R Z e B G AL
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environmental factors on gastric
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system simulation
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carcinogenesis pathways
are simplified
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Establishment of transgenic mice is
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from humans
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Table 2 Summary of available modeling methods corresponding to different histological features
2H 4 220t SRR TR ) 5 IR
’H.’A%%m:‘ AN SRS . l[u: RS NERFATE . B AT S BB
Histological Mouse model Clinical corresponding C. .
. . Description Available mouse models
feature manifestation feature
1. HP BYLEIRI (40 C57BL/6
&Y HP)
et 1 et et 2. AL EOE IR (MNU MNNG) 5
B AR ges ey > TCTRUETEROIN )
B % 5 . B PR S % N g e
wppsepye RO e PRIRERN i,
e s MR IE e BT B o
H R H R 1. HP infection model (e.g. ,

Chronic atrophic

Gastric mucosal gland
atrophy, infiltration of

Human chronic

gastritis in ﬂammatory cells atrophic gastritis
GE 1 AN E Y7
J b B fetE Ry AR N b B A
Intestinal Replacement of gastric Human intestinal
metaplasia mucosal epithelium by metaplasia
intestinal-like cells
GE A2 o
AN PUALEE Y ZOE L G AR e RS A
Atypical Gastric mucosal Human atypical
hyperplasia epithelium hyperplasia, hyperplasia
morphological changes
A 128 DX SR S 24 M
B e R 5]
i i B30 PRS2 S5 i i e
A Local malignant L B AR 2

Early gastric
cancer lesion

proliferation of cells in
cancerous areas,
structural collapse

Early gastric
cancer lesions

Simulates the early stage CS7BL/6 infected with HP) ;

2. Chemical carcinogen model
(MNU, MNNG) ;
3. Alcohol-induced model;
4. High-salt diet combined with
chemical carcinogen

of gastric precancerous
lesions caused by
human gastritis

5 HP JBRYLAASE, FRI N
5 o T 40 T B
Associated with HP
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1. HP JRYLpE
2. R E SIS BRI R
1. HP infection model;
2. High-salt diet combined with
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P chemical carcinogen model

precancerous lesion

Je P R 7 o i
Jre 1) G Sl 2L B
A key step in the

1. L EBUEYR
2. FEDH G/ BRAR R (4 ps3
BRI Kras %72)
progression from gastric 1. Chemical carcinogen model;
precancerous lesions 2. Gene-edited mouse models (e. g. ,

p53 knockout, Kras mutation)

1. Aoy Hp
SRR
2. FEIEPIRERL (11 INS-GAS
/N Runa3 SRR/ R
Chemical carcinogen combined
with HP infection model;
2. Transgenic models (e. g. , INS-GAS

mice, Runx3 knockout mice)
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7R M\ B I R A o)
FLIEMRE L
Represents the
transformation from 1.
gastric precancerous
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Table 3 Summary of available modeling methods for different molecular markers/pathways
AT .

e R , "
LIPS fi B B R SE T/ B
Lo Molecular biomarkers/ Pathological manifestation Applicable mouse models

biological feature Lo
classification signaling pathways
PR ST SR, P PR 40 A
NF-kB 3t B$# T . COX-2 I ANMIR I, E R L R (e 58
HP AH5E5> PGE2 -7 Cdx2 i B 3% PR3 TA 8 T 1 HP UL
Fhr&y NF-«B pathway activation, Chronic inflammatory response with 2. COX-2 FEILFH /N FUSEAY

HP-associated
molecular markers

A2 A Y
S FIREY
Molecular markers
in chemical
induction models

TR/ MR AT A
TR
Interferon/TNF
signaling pathway

H BBLR 318 S AH
RIE 1AL
Gastric mucosal injury
repair-related
gene changes

COX-2 and PGE2
upregulation, Cdx2
overexpression

p53 FERAE K-ras FEPI 5
g . Wnt/ B-catenin (E538 %
SRR
p53 gene mutation, K-ras
gene mutation, abnormal
activation of the Wnt/
{3-catenin signaling pathway

NF-«B {5 538 Fi#i% JAK/
STAT i BT \IL-6 -7
NF-kB signaling pathway
activation, JAK/STAT
pathway activation ,

IL-6 upregulation

EGFR i JE3RIA |
VEGF L
EGFR overexpression,
VEGF upregulation

neutrophil and macrophage infiltration,

gastric mucosal intestinal metaplasia,

increased secretion of pro-inflammatory
factors

BRI A A A | R B
I P2, B-catenin #5607, fiEFE
S AE , DNA B S DI RESM ] , 40 MO
72 PR 38
Gastric gland hyperplasia, atypical
hyperplasia, loss of epithelial cell polarity
in the gastric mucosa, B-catenin nuclear
translocation, promoting abnormal
proliferation, inhibition of DNA repair
function, increased risk of
cellular carcinogenesis

GREAN IS AL TN IERE S BN , 75 266
18 AT B AT AR AL, A AN S 1 A
IR IR R 10
Activation of immune cells and
exacerbated inflammatory response,
inflammatory damage and proliferation in
gastric mucosa, accompanied by atypical
hyperplasia and changes in the

tumor microenvironment

GE LI PR NIk

Zoh S 200 O BRI AL A B, AT
DAt S it T v el B A AN S A

AVEEAL 9 KA

Abnormal gastric mucosal repair and
regeneration, increased gastric mucosal
cell proliferation and angiogenesis, with

potential atypical hyperplasia and
carcinogenesis during prolonged repair
of injury

1. HP infection model;
2. COX-2 transgenic mouse model

1. MNU b2 A
2. p53 R/ R
3. K-ras 72/ ALY
4. Wnt/B-catenin 5 /)N AR
1. MNU chemical induction model;
2. p53 knockout mouse model;
3. K-ras mutation mouse model ;
4. Wnt/3-catenin activation
mouse model

1. HP JEYLAAL
2. RAEMB TS FAA
1. HP infection model;
2. Inflammatory mediator-
induced model

1. B ERBHR O =AY (AT
NaCl 2 ZBEAL ] )
2. FeIENBIE (EGFR 5 VEGF i
ESuvIN: W)

1. Gastric mucosal injury repair
model (e.g. , treated with NaCl or
ethanol ) ;

2. Transgenic model (EGFR or
VEGF overexpression mice )

2.2.1 HP MR Fhrk

HP YL 5w A EZ R HE, fE18
B RAES | & H TR AR . 7E HP BGL /)N
FUBERI R HP YL o TS NF-«B 38 2%, {2
ST 150 (T 51 B 0B 1 02 1 2R A I 1

i b R A A1 COX-2 &5 R AE % U1 AH & 1)
i, PGE2 2 HARI ™4, —# 7 HP B 510 B
ARAS H B0 Ry 1, F2 0 B 0 M543 5 0 440 it 3
AL Cdx2 R —Fh e B B b R i ST AR
HP J& e /N R R b | Cdx2 (3 BE Rk 51 b i
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oA 0 B DA O T
2.2.2 AR TR

P53 IR B A UL T R
e p53 HEPRER G /N BB R rp | BRI R
AT R AN ORI A R g b B2 Ak A=, HAH
K% DNA &5 T ge sz B4l , e 28 7 28 1Y
Ao Keras Je—ANEE AR | H AR 70 B e 1Y)
RAEFEAREREERAS , Wnt/B-catenin {5518
P Y S O S R R Y R A DDA G
FFIESH i H e AR AR A v , B-catenin A%
ERALFN Wt 5 53 56 09 [ 98 AT RE {2 #E A MY 3
T
2.2.3 TR/ MREIRIEIN T5F il

TEZ 0 B R A A8 R b | RE R W 3 T
HEAE A, JUHE IR R AE R F (tumor necrosis
factor, TNF) FIT-#t % (interferon, IFN) i [ 1) 15
I, NF-«B il B8 7E B R A 22 R m S e R 15
o IE 2, BEAE TR Y 00 5 A A T 1, A 2 i
STV S5 1 o5 A ) DT o o R Y R AR #E
HP J&RGL 5| % 1 B R A2, JAK/STAT il % 4%
WG R AE R -4 TIL-6 BYRIA , I HE 3h
ST IR AR (ke
2.2.4  HE BB A SRR AR Ak

R T S /N BB AL R R R 18 S 1
iR 5 R AR B R AR VTR OG . 58 S HIL I A
KL 0 2% f7 A K R F- 52 K (epidermal growth
factor receptor, EGFR) F1 L & W I 4 & H 1
(vascular endothelial growth factor, VEGF) # # 7E
B R A DR B B R e T R A 1
SERNFRA Y A AT e SRR AR B AL T AR

3 REERE

ARLEIR g e A [ RS I 415 A ) A 18 e I
ARORIRAE T 2% Gl ad X SO SN B AT
VAU AE R LE My bn a5 1, Y B R Ay 540032
Wi T, Al 7 A R R e DA A Y 7 24 )
Py BA L W5 B R LIS 25 P x) E
o8 FIAE A FIUCR 0 10 HAT ¥ AR 7 VR
Mt E Y, BEFE A M B2 o 0 R R, B R AT A A
BUAEASHEARIRYT TP BT RS R

AT A4/ B TR B AR RE A 28 77 i 40 1
TR HIAE Y 2 2 e A H O B AR MR

FEHDR S 0 H AR DT B A —E ZiE, 72

/N RY (A2 15 SR HP SR ) 28

MR T B30 Jir 1) &/ 5 8, ok SR A3 41 TG

BERE NI E R 22 N1 MG,

JRAE Tk SRR BB A Rk B S e T 0 1 B

oA AN ORI A S5 BRI (HFE RN

SR Y 5 A% By S TN A TR 3R | AR S A

D A RAR AR S NS R Y e RO B S

— DRI RG, W R R e A 0 A T

FHAHEAEH 33X S 7E /) R v A 13 0 L 58 4

S, FEWFIEN ARSI BIE ST P X e G A A

TR R 2T IR PR P RE P A 22T R

R AL N IZ B T 5 IR X 28 Jay BRA: 4T 3%

SETITUAS VHE RV A OC 1) B 9 R 28 /N BB AL 7

B BEDR AH 2 TG A R 22 1 28 BIF 9T 3 AT L4

£ CRISPR/Cas9 HEARFIA G AL /N R TS Fy it Z2

FERZE A N B T8 AR AR PR BB N 26 1

Y AR ADRE ELAT B A I AR DG

AREER R GE RS T Z R0 B R H R B R

RIRAE Oy s | P ol i B AR 1B 9 B 58 b 18

P& T ARRAIEFE T ) A R S, 5 L)

TELRARAN ] A SO A 5 B 1 4 SR A ) 21

BUER G Y FRRE R ) 5 T AR AE R

W2 W 250t AR IR T b i R T A B

S N, A TR AR B R A () SRy B R L

WCHE 5 Ta) AR S i A 72 ) BE BT T A R
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