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Role of trefoil peptides in modulation of gastric adaptation to stress NIE Shi —nan, SUN Hai - chen, WU
Xue = hao, QIAN Xiao — ming. Emergency Department, Nanjing General Hospital of Nanjing Command,
Clinical School of Medical College of Nanjing University, Nanjing 210002, Jiangsu, China

[Abstract] Objective To investigate the role of trefoil peptides in modulation of gastric adaptation to
water restraint stress (WRS) in rats. Methods Wistar rats were exposed to single or repeated WRS for
4 hours every other day for up to 6 days, gastric mucosal blood flow (GMBF) was measured by LDF - 3
flowmeter, the extent of gastric mucosal lesions was evaluated grossly and histologically, and expression of
PS;, intestinal trefoil peptide (ITF), cyclooxygenase (COX - 2), inducible nitric oxide synthase (iNOS) and
transferase growth factor - (TGF - @) were determined by reverse transcription - polymerase chain reaction
(RT - PCR) and Western blot. Results One application of WRS produced extensive gastric mucosal
erosion. With repeated WRS, the gastric mucosa became adapted to the stress of WRS, and the ulcerative
index (UI) was reduced by 22. 0% that of one WRS challenge after four consecutive WRS. Expression of PS,
was markedly decreased and expression of ITF, COX -2, iNOS and TGF - a were markedly increased after
single stress. But this adaptation to WRS was accompanied by increased GMBF and active cell proliferation in
the neck region of gastric glands, and by increased expression of PS,, ITF, TGF -a, but reduced expression
of COX ~ 2 and iNOS. Conclusion Gastric adaptation to WRS injury involves enhanced cell proliferation,
increased expression of PS,, ITF, TGF - a and reduced expression of COX - 2 and iNOS, suggesting trefoil
peptides might play an important modulating role in this phenomenon.
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BEKBEHENHB(WRS)GEREERHEPH PS,.
iNOS.ITF.TGF - a & COX - 2 #3534k, iF it
=HRKERREENEARRPPHERRAYER
RELH .

1 HE5H%

1.1 S5 A R BB AE . R Wistar KK
30 R, {RH 200~220 g, L HAT 1 d 256, H HER K,
HEBNARSZR, LI AT 1 h 25K, WYL 0 IE R X RA
(n=6)FILBWMA 24 ), TRAXHH 1 ~NAH
(n=6). RAEX WRS PHifEstHA.O 14
(LIRAKBHEBN I KEEER 24 h, ZRHEREH
WFH#EARLE,EREETHEERN 20 CKP,KE
THENRAKT,4 h FERE ., AERSEN 2%H
IR E 240 (40 mg/ke) I8 B 1 ST R, TR TR
EFRUIFEEFHEE . IEE KT W BHE
HEBETT, K ES% 3 R/E5 310 E H K
I % & (GMBF) , ¥ & & I 45 48 3 (UD) X B .
QIACRKEH . KBREPH 1 RKEKE KELEF
KEMAKER2d BF 100, BFEEE 24 h B3 d
L 1083, BT 2 K4 h FBUE . K EBK
¥, W € GMBF, ¥ Ul XM . @ VAR N4 .45
B AR FERITE 3 KNP 4 KN

1.2 GMBF M & : R LDH - 3 #)t £ % # il %
AME. BEEBW, ELXMEXIT— 0.5 cm B
o mALKHEL BMBRET, 52K
REH FOLRBRER EEE.BHEEK. DT
4 HME, T K 1.5 min, FUIE, LA 23 B0 F AL
B, FE{H (mV )& /R GMBF #3HE .

1.3 UIHZE : 3% Guth FR#ER S SR B A 1 435
SREM.KE<1mm¥by24a,8REM.1~2 mm
F 35 RRBM.2~4 mmYy 4 43 R E L. >
4 mm¥y 543 s2R M I FEHE >1 mm BF4H{E X2,
1.4 FERARIRIHHIE 76 B R A B AL B
0.5 mmX1.0 mm AR, BEESE KN 4%
B HBRPEE 24 h, BRAE, T4 um Y5,
HAR-FOHE) B, WE H B ARESE.
1.5 PS,.iNOS.ITF.TGF -a & COX -2 % F %
R R-EESMEKN(RT - PCRYK M Bte
BHIF, MBS B R 0. 1% KM ERK — 2.8 (DEPC)
KEREWMEEEBEZD 3 K, /MHEEREXEE, S
MBAREE , REBRABEMREF. B 50~100 mg
BHEBEAAE, 1 ml Trizol™ XK, 5% ; 0
0.2 ml |5, %} 15 s, B AL(12 000 r/min) 15 s; B
E¥EW 0.5 ml, iR AR, B4 (12 000 r/min) 15 s;

FABBSB R 70 %8 ZREBRULIE, BT B 10 pg B
RNA {78553, B 1 pl BFFR M%7 PCR &
W, PS, IE XBI#FEH % .5 - CCATGGAGCACA-
AGGTGACCTG -3’ , K X FF3H :5' - GGGAAGC-
CACAATTTATTCT -3;ITF IEE X3 MFH K.
5'-ATGGAGACCAGAGCCTTCTGGAC - 3, & X
JE3 % .5 - AGAGGTTTGAAGCACCAGGGC - 3
COX -2 E X3 #¥F % H.:5- GCCACCTCTGC-
GATGCTCTT -3, R X JFEH K :5 - GTGTTTGG-
GGTGGGCTTCAG -3 ;iNOS IE X 3| ¥ F 5 K
5'- GTGTTCCACCAGGAGATGTTG -3, R X &
B % .5- CTCCTGCCCACTGAGTTCGTC - 3';
TGF - « IE X 5% F % K :5- TCTGGGTACGT-
GGGTGTTCG -3, & X FF 5| 4.5 - AGAGTG-
GCAGCAGGCAGTCC - 3', B XIS MK 55,
50.52.52 f1 60 C, ¥ H K FE 52 3K 124,221,230,
576 1 246 bp, @ BHIMA B - actin 5[494E K 3 Xt B
TR RN, HHE. EERSB R 1%H
B R e ch B 0K, WL PCR 724, 3 A+ VLB
E R RGHATRICE 3T, COX -2, TGF -a K&
iNOS #if& ¥ § I K Stress Gen Biotechnologies
28], PS,  ITF $ifk g B & K| Asgiraud 2 d],
RT -PCRHEXAFMWE LB EMERAF .

1. 6 T H K% 3B (Western blot) : B 50~
100 mg HEEARAHMA 0.8 ml BrhiK, K EE
Bo B50 pg EHBTEE BREX . KBEHR
A{ERBE, 50 ¢/L BIRT BRI ZERHA 1 h, 5351
FM/NEHPS, (1 + 1 000).iNOS(1 : 1 000),ITF
(1:1000), TGF-a (1:1000) X & COX - 2
(1: 400) ERESIAR/ERA 4 CH®. BREMAR
RSB S I RPIR IgG (1 5 4 000), FESH¥%
¥iEEH FTZEAER MRS 1 min, X LB,
1.7 SEiHF4E . TRBEFEUBRLIHFEZE (L)
R, KA :RE, RN REHERMERDT,
P<0.05HERREFHITFE .

2 g R

2.1 HEFE GMBF 1 UT §284k - 0K R 305 8 L
BRRS R BN R EEBEE RSN,
GMBF LA, R BERHRE: & 4 KRN #E,
GMBF EH R IEE 3T RAM 94- 2%, Ul BEK HE
K HH 22. 0%,

2.2 WBARET. EXXKRBEHEFETR LK
ST RIRHER RS R R WIERE. L K4 h
J& B MAERFEAL B ol R, L AR,
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F1 NEENEEEFEEEILR GMBF.UI L (x£s,n=6)
Table 1 Changes of gene expression of PS,,iNOS,ITF,TGF - a,COX - 2 and GMBF,UI in gastric mucosa
after repeated exposure to WRS(x+s,7=6)

A% GMBF(mV) 10) (€3] PS; mRNA ITF mRNA COX - 2 mRNA iNOS mRNA TGF -a mRNA
EXX®EA 484.01+10.97 0 0.6310.01 0. 004 £0. 000 0.1010.01 0.16+0.01 0.26+0.01
THIA 321.87+ 8.85° 47.2311.20 0.37+0.02% 0. 040+0. 001° 0. 4510, 02b 0.9310.01% 0.86+0.01*
ERI4 418.35+ 7.94% 30.54+1.12¢ 0.4240. 01 0. 1084 0. 009b< 0. 3810, 02% 0. 78+0.01% 0.8740. 02+
ZRIA 446. 09+ 10. 98% 20,75+ 1. 544 0.7240. 02bd 0. 2650, 009 0.29+0, 01% 0. 6740, 02% 0.88+0. 01
TRNE 455. 95+ 11. 81b¢ 10.39+1. 18¢ 0.77+0. 014 0.37210, 010% 0.22+0.01% 0.56+0.01% 0.934 0. 03b

% 5IE % % B EH B 8 .2 P<C0. 05,PP<C0. 01; 5 1 A Hu$% .°P<C0. 05,9P<C0. 01

BoEEARZHGRE FETEHABTEM. KK,
BERE NG, KW ORISR SE AL B 89350 A e, Bh R
TREFIML. 7K b R 5% 4 K 35 vl W N F AR
BB R ERMERE . HEEYE, BIXER,
A L H AT A

2.3 PS,.iNOS.ITF.,TGF -a } COX -2 £HF*
KRB 1~5)  BR NG, PS, ZERAHSS,
M INOS,ITF.TGF —a & COX - 2 EH L iLHR;
EHE NG ,PS, . ITF. TGF - « Z£FE A FH ¥,
M iINOS J COX -2 AR EHZH M. EHH
#F,iNOS,ITF } COX -2 JLEFFKiL,PS,.ITF,
TGF- o X BEH BRI EL: B THNHIE,PS,.
ITF,TGF - o NETE B If 50 35 55 IE 18 78 HF e 15 1%
R, IR R I A F£iE,INOS & COX - 2 7E 17
REBRFFTE,

B —actin

D @&y WD 0 @ . P

PSy 124 bp

M:DNA Marker; 1. % ;2.8 1 4;3. E® 1 4;
4. LW NA;5. LTRNVA
B 1 PS; mRNA F®ikf) RT -PCR 8 WKL

Figure 1 mRNA expression of PS; detected by RT - PCR
M 2 3 4 5 1

iNOS
576 bp

B —actin 521bp

M:DNA Marker; 1: % % ;2. 3050 | #1,;3. 368 1 4,
4. ERIH;5.XRNA
B 2 iNOS mRNA Eikf) RT-PCR 2 MR
Figure 2 mRNA expression of iNOS detected by RT - PCR

B —actin

2500 bp
1500 bp

500 bp
400 bp

300 bp

ITF =

200 bp

100 bp

M:DNA Marker; 1. 5 4 ;2. 38 1 4;3.508 1 4;

4:%!@ K 25;5:372!&”25
B3 ITF mRNA &M RT -PCR £ MER

Figure 3 mRNA expression of ITF detected by RT —PCR

TGF-a

% 521 bp

M:DNA Marker; 1.5 B 4H;2. L8 1 H;3. LR 1 4H;

4 LR IMH;5.KRNA

B4 TGF —a mRNA #ikH) RT -PCR 2 MR
Figure 4 mRNA expression of TGF — a detected by RT - PCR
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-2 ] . i i -
cox R . e 230 bp

M;DNA Marker;1: X 8,2, L% 1 83 LR 1A,
4. LR NH,;5. KRNVE
B 5 COX -2 mRNA ik RT - PCR MR
Figure § mRNA expression of COX - 2 detected by RT - PCR

3 it

R, EEBRIBAEA T E R 2
7= A A Y A, X 0 S 1 MR AL T ] ITAR L BUIR SE
BB 3%, WL R PR Z B R R A
RS . BRNEERBRBEN RGBT E,EX
R8s , A Z B 8 ,GMBF Z#igcE, i HE
SR E F RS MM, PS, . ITF . TGF -« £H
FikWE LI K INOS,COX - 2 HE R EEH KT,
WHEETHSE T AN SRR

PS..ITF B=HHKFREK® . KBIEERHA=H
REEMENRPMEEPEEEEEHNS. 4§
i R Bg BT, = M BR R B £, I 5 B s
W7 A 5 4 B & (UACL) #ix 3% PS, . ITF £ ¥
B 3 Fh=mBK; PS, 3E o T8 45 40 B 3% 75 110 65 B %4
BEEAHAMERENE”, THEMARERELS
REZHERD ., BN, PS, ITF W2 58
BRI 25, AT, N B H B SR
FHRERER, BLIKMEF WRS KB5, B
P E N, Kot B PS, ZERBLRS, )5
Z ¥R, B IE WX, H PS, . ITF RARE
WEERREARYE R, XA PS, MITF 25
THMEMA Y., COX -2 EAFEHHEFETE
HETHELCOX -1 EABERK HETEP—&
RESH , ERBGLKZABHEY, ZHRLERE
T KBRS HERERGN A KT COX -2 %
H#iX,COX -2 HREVNEEMNBBEM R EH

H2E5AFRENEELE.

BB RE , = M Rk RIS 4 MGE L INOS 2
EE—EAA N0 ,COX -2 fEEHHRAFILFE
ANHEM Y, 78 4 E KIS 2=k i, KR AR EFE
FEEEKETF. ARE TS HT. Nakano
U9 f 3 ,COX -2 I REREB=MAK . TGF -«
SHEKHEFHIFET,.COX -2 EHEshFLF &
1B TE 4, Heh R IE INOS fl G i+ B- 8 %,
Wi COX - 2 iH ¥k, BERR K RAER (4 T INOS 3R
BHEHECS,

ZFRI I E S L B 488 &% iINOS,
iINOSF=4 ) NO XMAFMBE A NEEH, MR
MEERPER, HEMERNGES, MRKEN
NO n] S EHRHHEP,

A CER BT, TGF - o BE38 1N GMBF, i =
Mk X AE {2 #F TGF - o (P4 M & M, PS,. ITF
GMBF B4 B 189 H 2 , A o B RS o 76 ML IR
Z/E4 PS; f1 ITF 44+ 892, AL F,PS,.
iNOS.ITF.TGF - «.COX - 2 5 GMBF £ R i/
MEME, BN, TERESN A REP SR
#1,PS,.iNOS.ITF.TGF -« & COX -2 Al 8B4 H
ERL, XABY, EEHEENEARE P PHE
EZEERFFH=EMRTEBEAAFEENHETER.
Konturek &2V FE R 06, B REREX B F WV 3
B P24 E A, H £ GMBF 85 741 I R A7,
B L 28 ER M B IR YE NO & B i R
T EE N #AE R A TSI B, 3F S 8 B RS N 1
AR5 B e A, B LA bR X B OF B 25 R R
HENHEARRFRAEE-ERN SRR
BME2ZEEASHERIBR, NHEEAR,H
IR A BN RS EIHBERER .
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