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Abstract

AIM: To establish a novel rat model of atrophic
gastritis according to the characteristics of the
disease in Chinese patients.

METHODS: Fifty-one healthy male Wistar
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rats were randomized into five groups: control
group (n = 10), sham operation group (n = 10),
2-mo model group (n = 10), 3-mo model group
(n = 10), and 4-mo model group (n = 11). Atro-
phic gastritis was induced in rats of the three
model groups by implanting a spring into the
pylorus and intragastrically administering hot
salty starch paste. The control group did not
underwent any operation and was treated with
saline twice a week, i.g., for 4 wk, while the sham
operation group underwent the same operation
as model rats except for spring implantation and
was treated with saline for the same duration.
Serum levels of PGE2 and gastrin were measured
by radioimmunoassay. Pathological assessment
of gastric changes was performed after intragas-
tric administration.

RESULTS: Serum levels of PGE2 and gastrin
in the 4-mo model group were lower than those
in the control and sham operation groups (all P
< 0.05 or 0.01). All the rats of the model groups
had histological manifestations in gastric mu-
cosa mimicking atrophic gastritis. These patho-
logical changes deteriorated in a time-dependent
manner. The 4-mo model group had the highest
constituent ratio of gastric mucosal volume (rela-
tive to the control group), followed by the 3- and
2-mo model groups and sham operation group
(20.44%, 17.28%, 9.82 %, 3.30 %). The 4-mo mod-
el group also had the highest potency unit of
gastric mucosa volume, followed by the 3- and
2-mo model groups, sham operation group and
control group (1.000, 0.868, 0.527, 0.1884, 0.000).
Time-response curve equation of gastric mucosa
atrophy potency (Y, volume change relative per-
centage) and logarithmic time required to induce
model (X, h) was Y = 0.1882+0.9108/[1+10%"****
7] (R = 0.9992), and half atrophy time was 1
545 h (95% CI: 618.4 h -3 858 h) (approximately 2

mo).

CONCLUSION: A rat model of atrophic gastritis
was successfully established by implanting a
spring into the pylorus and intragastrically ad-
ministering hot salty starch paste.
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D

BH: &2 2R RS R B E4 M F X (atrophic
gastritis, AG)ZJR4F & 69 K SAER FF x AL AL
AT

FHiE: k., FEH,. 8. Wistark £51 %,
AL A = G 3 R (10R), BT KL4(10R),
A2 moB(10R), #AH3 moL(10 1), &AL
4 moA(11R), TOAKRFHII, IFikis
WA AFREARE, £ LKHE F2R/wk, &
4 wk. ABF RAF Rt 42 F AL 2000 RAAN 7%
%, R A1 LK 2R /wk, 4 wk. &8
2. 3. 4 moZAATIE M ITHARE, T & 2 #
oM R 2R /wk, 2R EEF2. 3. 4 mo
KRB, S5t o7 ik 2 # B4 mo R fo ik
PGE2. % i#tZ(gastrin)K-F, HEZ & k% 4
MEHEF2, 3. 4mobt § 9 3E TAL,

LR ¥4 modt, 5= G RBaAfRF K
oix, H 2 APGE2. gastrin/K-F¥H AR T
(P<0.053.0.01), A4 F 25 SAGRIL,
Hyp XML Rt KBz dmE; 52 o
B, BT R4, #AE2, 3. 4 mo4l#y
B Ab AR AR A R B AR K E4K3.30%(P>0.05).
9.82%(P<0.05). 17.28%(P<0.01).
20.44%(P<0.01); & #6BEARARAMY MR P 2L AR 2
i WK 3] & A = @ xR 28(0.000), BF K
20(0.1884), #A12 mo4a(0.527), #EA!3 mol
(0.868), B4 moZh(1.000), F 45 %K 45 s 4k
(Y, AR E AT T 5 F )5 o e AL e e
(X, h)# a2 & 5 42 4 Y=0.1882+0.9108/
[1+10(11.828001-3,709X)](R _ 0'9992), %%&Hﬁ%?ﬁ
F 3 at 1 A1 545 h(95%Cl: 618.4 h-3 858 h),
#42 mo.

St RN F A ITHA R ELS & e
PR R &K RAGER, FeKeit
Foifin ARt Had g A G, = —FP A4
HZEAFAGL A L. B MIERE KR
AGHAY,

KERE: BHEMEE L BB KR AFIREE; B

i, L 758, T, A%, T, Nl S E

0512

FEYi T % (atrophic gastritis, AG) /& THAL RELIK)
IR MBI 2 —, HTAGREER A H
o YA HEZE T T E AR KT, B A A G
T30 TR e ) AR B AT AR R A X
WO AR E . I, R A IRIEAHEAG
RIFRE R AGE B, X2 3 — IR 5T
ZAUE AL, REAFEAGE WBA 4, RILL
BRI, BRI RS, LA S
Ho g5 A LA AL A G AT D Hom )i, Hok
Db A G S KA IR AR TR B
JEY HTAGII S 54 (DWW
W | 1B AT 18 (Helicobacter pylori, H.pylor) & 4x i
UL @)l s ek, G)bE R
e AR ZKP . LAHEREN, B
EM[II]\ E&E%U[l2-l4]‘ Z@%[lﬂ\ 1%»}2[3[%‘5}[61—‘[12,14]\
PR KN  (4)JBURE, niE B e Co
SO IEERT (5)E A ARET; (6) K K
BRI EDNE 2 S 5 S 2 LN N 2
6 molk by A LRI I ALK A AGI IR A I HE AT,
QILAN- A LN 3E-N- A FEAT(N-methy1-N'-
nitro-N-nitrosoguanidine, MNNG) %5 T [l AGH
Fom et i, E Rkl B S RETAG
ANFF G E A G AR . O R S
FEAFAGE R i, HARC . ERER Pt
RURA T, AAGHR R IERTT 1519934 IF
PR, Sl 2 ks, B BRI A
AR TR SR FH W ] 5 SR N R T A5 v 25 AT A 4 v
B IERL, MK R I 2 NG
JECE T EA GIRF . AR IR SR 50 e A A5 e it o
S E R B, B 7R R I 1S
TG TR] L AR RN LG 24 0, A A JE
AT AGELE 1 51 R HE A

1 #RRSA

1.1 A4 Wistar KES1H, 8, #5200 g+20 g,
T, B R 4 S50 B ) AR A PR A+
SRt SERENIVE ATIES 5 SCXK(J)2006-0009.
KBRS FIE L=, Hil(20 C+1C)
TR (50%-60%), 73 M TR, MR IR I8 i )
P AERURL AR, BB R BR KL /T R R
E2(prostaglandin E2, PGE2)BU 3 il i i 5]
AR Y H AR W2 (gastrin)
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Sk, 5. BB EARSSEHAVEN RS A S AR E MBI BRI RN 1003
RGN = 1 SENMEPGEAMES IR o/, kLR
BT =E. n =8, mean = SD) Kato % &1 5% & I

TG e 92 ) 3 R B (b AR A A R 5
BT). k4 B IR A1 65 5 N B A (i EE 4%
GET); AN bT A, dER ) ), Al
TER (ATl KA R 2R, AT B
T LR, 20 M7 R T (RS B R A AR A R
AN RS HiliE, 25 TA2003N); r-9114
EE) & N NG EE F N | S /N R
7); SLEE MTM-4% [ 1175 21 214 B HL; SLEE
AT R AL, %R 580 I B R (55 AXT0
IMAGER A1) & 4.

12 7k

1.2.1 AGHEARV R & (1)hl o5 i [ ]3035 BG4
BRI 65 T A P RERS R R4 22 Je i, $r
H, IR EE£70.02-0.03 cm, FFHTKZA2 em K
() /IN B LB, 0% /) B A (10 7 200 T i 2 N
A, ORI, AR E R, P
& i 2577(137.3 kPa, 120 °C, 30 min) K i 5 4%
FH; Q)P F AT TRIN A ¥ & Wistar K fL (1A 5
240-260 g)ZE B ANEE/K 16 hf, FRF L, PL3.5%(10
mL/kg) 17K G U IS s 1 S0 BRI, 1 s K B DY
Jor B SR, fECW A TP, REEE, RS
B ATEE R A 19602 em BB /D L AR D] — /NI
K A2 cm, HARZ0.2 em[F)4: @ 355 517 1/34
RPN R W, A e e i
K il g, #FARE MR Z5E G H KEREY)
F. ARG AL K24 h, EL:3 AT 55 E G
4070/ MG s v, TR A g i G, P2 ]
R wk; Q)WIERTT i K 528 I 4 2 )
TERE. 45T R AE R (5 15% AL, 25% 1)
WIEVERD, 60-70 C)HEE, A2 mL/d; &FJF24K
(A=, L), %54 mo.

1.2.2 Bt (DHIiE: 73 7EER2 moK. 3mo
K 4 mo R BEHLIEL 10 H K BURIAR B 125 A
A BT ARAR, W BURREE, 15330 Bk,
FIEE D hELE, %53 000 r/min210 min,
HMLIE 4515 () B 4148 BULS, ¥55tl]. wal)
BUOF, B, W E RS BT, H B SRR et

www.wjgnet.com

S48 PGE2 BbE

TENIRA 41.23+6.17 92.88+17.98
BFARAE 4114 +4.16 96.04+19.13
A 35.46 + 2.24° 68.37 + 5.83"

PGE2, BRZEDOEDNT, F= 4.340,°P = 0.018 vs ENIBAE;
°P = 0.019 vs BRFALE, BINK, BRRTDEDI, F= 5.856,
°P =0.011 vs EENIRA; "P = 0.005 vs BRFALE.

A a, BUra ] ST SR A AR R IE L1 2/5
I3 (BI1, 4505 B X 00 BUR A7), 40 g/L
FH I 1] 52 24 hJi5 ¥ PBS J5 4 H.
1.2.3 204 Se g5 i 52 38 FH U S e 2.0 58 K
BUMIE HPGE2. B W K KK T
1.2.4 PYRRALES: $2 8 BRARSH G, sk
B A [0 R ARTE A R 93 72
1.2.5 FARZ-AFLL &R A 0 BE
KWK, A, 6 umb) F, HES (4, 2075458
B ST SRR Z LI R4 sE s, 6
BT WS S TR 21 2R 5 R R0 AT B s AR L T Sk A
R AE, #4110650%88 S REYLER E 105K, 1
HlImage-Pro Plus6.0B& 74T &R 48, X'E &hEAK
TR R L HEAT I A TE B Prism 8 SB35
P PTAREE R ZE 4a L Re (Y, ARV H 23
) 50 OB RN ] (X, )R 7R, 15 H
T 2R I 2 44 Y- 2 [

Gt U8R K Hmeand SDKIR,
SR B IR 2607 22 53 A, B K HISPSS16.048 14k
PEALHEATGE T 20T

2 B8

2.1 ZHY o Ja ik e e A P PGE2. B st FE KT
2.1.1 PGE2: #f3& [ TR A G e £k A e Mk e
H4 mobll AR, AL ZH i TP PGE27K1- ]
BAL T2 AXHRAF = 4.34, P= 0.018)FME TR
H(F=434,P=0.019, £1, E2).

2.1.2 Bk B TR S 5 3R Ak
FEH 4 mol B2, BEAY AL 1M 375 v B W FE K
FHBALT A AXT BALF = 5.856, P = 0.011)F1
BT AR EF = 5.856,P=0.005, %1, K3).

2.2 PIIRALE 25 (0 IR AR AR AL /T TE W
Bk, IR R R 2 R A AT
T BARAk, I R G, H NS
FLATIT W i R R B B (P, R N [
B, JUUZ A SR (R 2).

N, 1T A
TR ik, B
EHRFEMAE
BB E %% | Y
G
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WAl # & B

B A4S TEA

BEAG KI5 5 5.

-V AT p - x s s

*iﬁﬁ’i &\, $7}iﬂ ﬁaﬁ n %El% Jﬁ-@/n\ /m%

BT ARy EENRE 10 0 0 0

it B, AR AR BFAA 10 0 0 0

B E R E R el =W 4| 10 5 0 0

AG, 3 5 #PGE2 ?ﬁi motl

Fo B k% 4 K P S1E3 moH 10 10 4 0

HFAOAAGE 4 15184 mozH 1M 1M 5 2

S, o il ad i 4 : :

A, st R R A 0 1 2 3 4mm

B R AL 49 R 46 50°

JREG TG 5 F AT 4 BESELALAHERE x12.5).

BFHAE, R 5) | T

EX BN Gl 40 ac

;fi%%"ri‘{ ﬁ;sﬁ L WD) SRR, REBEILR RN R, Jf [5G )=

ey, AR IR, . S N , >
o 30 HGE. 401588 1, B bR TR BIMOIR 40 A

WY R .

PGE2(ug/L)
N
o

—
o
T

0 smwiigsl  BEAM  EAE

B 2 BENRIIEPGE2ZKTHIFAN. ' = 0.018 vs 2SN IR
H; P =0.019 vs TR,
120

w [
80r L

601

B AR (ug/L)

401

20+

0

RENIGH B B

3 EEWIESUEIKEHEN. 2 = 0.011 v 234
184 P = 0.005 vs [HFAL.

23 ZAREFAFLLERENRELEN KRE
HAGERTERE. WM Bl VA Qe i
REAEAR; ALK, LY RS, BHRE
HENGEZ L B NS T W (E4). ()=
PR AL IEH B /R, BRI B, A
2 B, RIS, SRS A2
JRME AN BEAN M85 1EH (KI5A, B, C); (2)
BFARLL: % BRI, B h FR . R
2. FEAUZ, 2R, g e EE
JRIR AN A . HBELE M 254 1 (815D, E, F); (3)
R mol: 1065458, MEEINLZ 245 7 1
B MR JE R AR, MRS I IR AR /I, i s

g IR ENZ 3R T (O RAN K < = TN S A =R N
AR ) B 40 PR 3 4l o2 T A )2 R
N E AR AN M Uk £ A P CrE R, AR D L E
MR SEHIRE LS (BI5G, H, T); (43 mo: i
ARt ASE N () I S A, 10658 T, I
FEEHILJZ B0 Bl 78 1 R i M A DS B AR v, iR s K
T MRARAZ /N, s 9 25400 a1, R M b
JEET J2 14 5L LI A A AN R R B B A AR 4065
WIEETE, IR IR A 1) R 44 i R0 = 40 S
D, R SIS 0 A 23 A0 4 i B 1 2
R FA, AR AR JER 50 110 184 2 24 A i LA 39 K
et [ J2 RIS 2 A A 5 U O 40 i
BOLE 2, AR/ DL 3809k B g8 v A 25 44 (15T, K,
L); (51744 mo4l: A3 moZH s AL L AH L.
o A% B AR B ) A N EE R A 3. 1065088 1, M
R B0 T b e 0 A 5 88\ 25 AR i,
JEsdr K IR AA AR /N, T P 4540 TTomis T, UL
J2 R B IER 2 08 5ot B gl AR AR ] bk 4047
VIBE N, DRI A A0 1 B A0 1R R S A i
D, R SIS 0 A 2 A 4 i B 1 2
FE A, AR AR JER 0 110 184 2 40 it A ol LA 389 K
e [ A7 2 AR T 2 0 A M 5 U £ 40 i
BIH(E5SM, N, O, P, Q).

2.4 W&+ F BRI AR, S A10R5 5
FRENLR 105K, 14 HImage-Pro PlusEHE 74T
RYE, 0B REAAR B L AT A U &

2.4.1 FRBEARM R SFEA4 LR, BT
R HER2. 3. 4 modl (1 B AR R 1%
EE A PR B4 153.30%(P>0.05)+ 9.82%(P<0.05)+
17.28%(P<0.01). 20.44%(P<0.01). ST R4
Fef, M2, 3. 4 moZl i B AR B i bL
MR BFAK6.31%(P>0.05). 13.53%(P<0.01).
16.59%(P<0.01). 52 mod Lh ik, #i
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1005

B 5 BEARBHRRERIUHE100). A: =AHAEKTLERE B: “OHBRES5E/NEZRIBR C: 20HE
/NELEBERAE D: BFARAE RS BEREL B P ARATKE S8/ NEZ BRI F: BFEAAS NERBERI G: S
2 molH KT E AN, H: B2 moABE KL 5E /N2 B SR 1 2 mol B/ NS B AN, J: K3 moZl B
AL BRI K: 15kE3 mofH B K 55/ NS BRI L: 15483 moH B/ NS BRI M: 1554 moH B KRB BRI N, O, P:
1EHE4 moZH B R 5B/ INVE 2 A B BB Q: 15154 moZH B/ N B R
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WA W 1.20 o
BAES: B4 ﬁ o
mEARALL, 500 bg
SAERARE 080, J o
Gidedl A ES, 5 ) A n ARIGRRLL
EIE R X §1.607 EWIRA 10 0.87 +0.03
RAMBREA 0] BFRA 10 0.84+004
iﬂi ;ﬁff;; %ﬁ: ' $E1852 motA 10 0.79 + 0.06°
A ﬁ #5123 mot 10 0.74.+0.05™
wemke s ool T ‘ ‘ ‘ B84 mof 11 072 +0.02"
B AR AR BT '*E’:\;}ﬁ ZSERIRA R 2 mofH 3EAR3 mofH 14 mofH

6 BEKRBSHRIPRIGRERBERAIZRL. *P<0.05,

"P<0.01 vs ZSEIRTIAL; P<0.01 vs [BFARLZ.

1.07 Y = 0.1882+0.9108/[1+10(!1:8268001-3709%)]
ECsp: 1 545; CT: 618.4-3 858; R = 0.9992
0.8r
0y
Kfiad
= 0.6
K
=
= 0.4
]
0.2+
0.0 ! I ! ! |
1.0 1.5 2.0 2.5 3.0 3.5

Log[h]

7 BUREEWEL S NESRIE B,

B3, 4 modl (1 H RN A4 RN M R L K Ik R
6.79%(P>0.05). 9.67%(P>0.05). 5H#3 mo
LI, B4 modl (1) 5 R ML RIUAL) B LU PR
2.70%(P>0.05, %3, K16).

2.4.2 SRk AL SRR AL AU o AT 45 R R
B B AR A g b R RE PR A R B A
25 141(0.000) BT A41(0.1884). #iM2 mo
2H(0.527) M3 moZl(0.868). Fi%l4 moZl
(1.000)(F6).

2.4.3 BFaod & PrismBFUH R IO AL BT AR
RO i R Re (Y, RRVAR AT 4 1) 5 0
BRI ) (X, h) It 26 77 FE 0 Y = 0.1882+
0.9108/[1+10" #3701 R = 0.9992), & Zhfi %
G225 1] A7 1 545 h(95%Cl: 618.4 -3 858 h), 4
42 mo(K7).

3 1L

WA Correa®i 42t T A B i Awitiz: AG
— W b 2462 (intestinal metaplasia, IM)— 574
1474 (dysplasia, Dys)—¥2E M, AGE B &
HPIRAS, Hok A S B R A m fa D ZE AR, VA
7 AGI2 B9 T i) B AL G 43, WO T
—FrF R EAGER IR R ARE . EHRERI S
B R AT AGB VST A, PR e R0

BREFEDH, F = 22.773, °P<0.05, *P<0.01 vs ZZEINIRLE;
%P<0.01 vs BRFARA.

I BIERLE.

AGK I 5 W JWEFT 1% (Helicobacter pylori,
Hpylorn)E&Gs . wihm#victr . Iyt S5
K. Gz I AT L AL TE R, o
e B AR B U R N 2 —, Rl A
RN 45 £ ¥ A el T 5 B A P AR,
SEUG S BT R BL60-80 C UK T S 83
R, MOAR S50 R 60-70 CL
T E 1) A AN BE AR IR B RIS e B R A S R
I R], TRl FE R 0 350 Py 10F N R b Bz SR 40 i,
ELR E R B R, RBUE ARG, %
e R IR BE A 5 B B0 015 15 R 4 B B0 DA R,
2 {30 i A 4 P 8 1) i g TR R L RN R
sH En TP a] DU B i I R A, S
R #h B B T BRI AR N
Jori e A 2 ey I N3 48, s E N
EMEER e R O &) I N T &
e P AR AR 4 1 I FECY, ARG R 15% Ak
B IORE T, B SRR S (AN AR
W IIA25% I Al e By, AT LATRE %
AT A B I TR S G, iR E RO 1
JEE 507, o S, Kato 5P WFST A B4
TERD R IR BN, A9 i A e 00k, ey
TG AT A A2 B B A 7 T RS R, Ui
P AR 1 A3 48 W il EL AT 1R RS Bt T
RIN, EUER BT RE N G R, W
FEH BT BATER, AMUDGEHWAER, TTZAG
T F IR — AN ST (R S IR 32 I DR v A B — 35
7 AGIEE I CH. pylori & 4%, (HE 8T v WAHYT
B BBy S B R IR IR AAR 2 4 FITM A TEAH
K, A H R AN RS EZ P S
B FSHPHICDX 1 #65%, fiICOX-2IE K3k
ARG, AR SR R TR L
SON /] W Bi/N wi 1= 3177 =R 1 s SO K T E
WIEhRE RN, REEFGNRYT S, P DA
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$is, & SEW MEANSESHRVENITESASAS 2L BRI AN AR 1007
RS R AR A mER . Tek . RV B EGAH M W s, masda

P ANEEE Z RN R, fFE R E 0 AFAG
(1R IR s AN, AR VR S A HT LIRS
At LAl A T SOk, A AR TR T R
P, WEATHET. RASOEW R ()SAR
SR 7 vk DR i) 4% 5 8 Kk 4 R AY) i
SR G T GRS A, XA AR 3 AR
KANANGF ), AR YR S 560 1 12 2 ol oy T 20
IR EE250.2-0.3 mm, IXAF [P AR A 4
W) ER0.2 mm, K/hg— HR DG, A
KBS 1 A B 0D, R R 7
JBE I (¥ 50 R0 L A9 8 2 0D, L 41 R 4
B A, O BERA LT AR S JORE R AR,
i NBAGHF . iy ELf S e 3 Oy T I i 1)
[ IF, FL AR /N AR LI I P 2540, 100% A4
ARERH, KBRS ()TN 3 i Te i 2b
A H RETF VRV, K B A A A 2
WZPAT I, TeAR T PRI N I s 5 | I 4
ARG B2 R A2 N e A 2%. 4end L b ki,
KA SE BT HIE97% A b, i T30 H AR BT
/N, AR LA IR JOE R AR R &
Wk, AJF2 moft50% s L2 Bt vk, R
Jiid modf M VA L 4100%, BEN AT G H
S ISP BRI AE T s A B, BT A E A
FRA 5 5 223 B, ThRe S A T RS A LAE 2
PGy AR R Bk 52, ax 55 DL 0 R
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