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The Study of New Model for Stress-Induced Gastric Ulcer in Rat.

Yoon-Kyu Lim, Jong-Kwon Lee and Yong-Soon Lee
College of Veterinary Medicine, Seoul National University, 103, Seodun-Dong, Suwon, 440-744

ABSTRACT—This study was carried out to develop new model for gastric ulcer and to inves-
tigate some factor which effect it. Rats were immersed for 8 hours. Ulcer index was measured
from total length of occured ulcer. Ulcer index (Ul) of restraint and immersion group was higher
significantly than that of only restraint group (p<0.001) and ulcer was occurred within only
glandular stomach. Ul of low water temperature group was higher significantly than that of
high water temperature group (p<0.001). UI of fasting group was higher significantly than that
of non-fasting group (p<0.001) and Ul of low aged group (5 weeks) was higher significantly than
that of old aged group (10 weeks) (p <0.001). However, difference of susceptibility by sex and

by strain was not observed
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AAFE Arste] $i3a sy Eah Ao Ry
1 oubego] got el HFE dEse] gkt (Selye
%, 1937 : Goldman %, 1968)

AgHoz gk Alng AL oo dpEg
w2} (ablation) =& AZ(stimulation) $2Z4
o] 9] Hidl(Keller 5, 1936) o] HA|A s}
(anterior hypothalamus)E& #1417 7$-(Keller

t.1936; Feldman % 1961 : Leonard %, 1963)
aelx EA]AFEHE-(posterior  hypothalamus) &
) A DA A Fulop Fobsted flaloke WA

Alzickz stedck(Davis %, 1963 :  Skillman &,
1970).

=38} Selyes-9](1937, 1944) Aol st 52
of eF&=cidr), 7 THEEE Ave A, A

Received for publication 26, November, 1930
Reprint request; Dr. Y.K. Lim at above address

187

A1 Z=2¥(trumatic injury), 2]l spinal shock %2}
2EH A QS Y=o $AkE Aoy o)A
& ub gl Ag- 71A o) A 17](first phase)ell ++

ehdrby spdch Shay £-2(1945) H= #(sto-
mach)®} FE3-& Azsid fd o) dojdrix
3tglch(shay ulcer). ®:3% Brodie, Hanson $&
(1960, 1962) SEofl “wHrestraint)
7hatd fldlefol frddoka sksli, 1964 Ta-
kagis-& =2 ARR|E bl ol #
FAZIE 28] SiaeFel Aok $1el.o.m Ro-
senberg(1967) = Aol F2o} A A7 |AZ&
7bsbe Fokol whAigchy Fhodr)

g, stehEAo] ofsf fASS fudHe A
E7} wel o)A+ Lilliehei $2(1948) 7ME
o} &-3lof ¥ A HWoRRE] YL A7 F his-
Fol st Hlofo] doidrr 3t
verback %-2(1958) serotonin H-*-a9] 5-hydrox-

FEYYAE
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tamine-& i, Ha-
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ytryptophan$- F-of 3hd #jofe] frdsoly 31,
Nicoloff 52 (1965) catecholamines & 7§} 3
oFoldl| Foidtw HoFo] ARk stk £, Ro-
bert 5-2(1958) Hx2] $H e formaling FU3}
AR A ok(necrotizing ulcer)e] FiEcin
sledct. Lalich(1962)+ lodoacetamide S #7)5-of
b Aol Hofo] fislctn d19l.eH, Robert
50.(1958, 1964) Y=ol steroids(cortisol, preni-
solone §) & F3L2 Foistw HHee] gk
slojc}). Champan 5-(1969) 3 Okabe 5(1974)&
aspirine] ok fitol] Fod o= AL Bon
Robert 52(1970) A=ol] 73 5 A7) 4
ofo] Hur®ictw  sleich(exertion ulcer). EF
Okabe 5-2(1971) acetic acidE ¢ Fsiad
A el frggola ok 2 olF W ES
W A Mg L7 5 el sty
d3A Ago] ofeld He] ddoz AAHEHI 9l
o

wepa] B A AFA £2HE (restraint
cage) & sl o] & o]&3le] F&FH HAE
3hA] 3 e ANt g 789 ¢Hokg o
HonA HiF g WS ¥oth 2dEhA 3k
d3A Ageo] 7leElAl sl A2 2% ¢
ok AT & 2dg AA)sle o] 2o JaL
u]X& "@7lx] Qqlel sl ATsl Bzl gl

e R Y

AHSE T FFATLY Boike 359
Wistard] #x 66ule](h3 10vl=], £7 56mie]),
85# = 20v}e] 9} Sprague-Dawley Rat 109}=]&
AHg3lgic) 23Eat CluAbg R AgA #7
Az ¥ A% ZAq Fek A 27 9w
558 H=(AZF 120-160g) 84vt=], 1057 Y=
(A% 310-340 @) 16v}e)-8& Al A-Eshgch on)
AHg 717 Fake) AbsAl g3E 23120, Adiex
60+ 10%E = sHz, AAAF3lelA R=4
Al o)A} (polycarbonate, 26X24 X 18 cm, =274 A
zHol 3nie]4 Yo AlgEdom ALR(UEFE
4 ArE, Ad AR & Alee 53] 3o hsdh
AWEHEA - P =8 HFgt 27)9) SubEe] Yol ¢
Aoz MY o}Sa 22 23| 8A17H(dlN] A

e 5o BF YEFHEA g9 HAoke] A=
AlZbg zAFsle] A Al7h) Foick & A A}
2% SubEg et A oj43le HY=r) B
o7 FAolA] EITE A sl

1) &9t 9 Ay ~edsro] Ax) vy Wistar
male A= 55733} 1053& Mz £t A7)
R}t &utsl g 20T Eof 8217k A7) g
vl ake] ZApERS]c)

2) Aol th¥ A wlw  Wistar male =
5577, 10573& AREsld Qo) i FeAde
bt

3) A¥ A wlall 5599 Wistard= 3
TRE AMEEte] AP eAE ulE ko

4) F2o o A4 wE 5539 Wistar
male =& 7x 2 2§ 77 20C 9} 30T R 3}
Folf g A ZAbstch

5) A4l g A} vl 5572 2] Wistar male
AT Algsle] AFAA 24217 A AZIAFH
HAAFA] @ T& vngozy o] ~EY
2eof] gl gl AFel o &S w|H]= o] el
ZAbehedch

6) Strainol] W¥ 7FeA 24 539 Wistar
male @ =¢2} Sprague-Dawley =& Al83lo] =
Abslgich. Ao gt AnE wlagh A{gal 5
AL Ao BE AY e A= HYPAR 24417
Holl A& Alzler, $9t 9 A5 22 A
Bl5T Agel D ¢ o A Bl Ayl
HH APe Aol RE AFe) Y= 200 Wa-
ter Bathel 8217 33| A4 A7tk
HY X#=(Ulcer Index)2| HE-— S AHZsld
diwhg utel g ohg, ] Aol Al A3
E5ES AAY F Z2age dvr-d-g AHEs)
o YAHA JAde]Aste A o] HAR Hol
& A5l 1 HeolE #sted AYAI5(Ulcer In-
dex) & ZAzed A& WA AL 4
FR ol EEA] st
2i9| pH&EE — 913 9t2] pH+ Toyo Test Paper Set
(pH 0.0-14.0) & o]-&3ld &Aslsich
aAvle] Hal-HAe AEdte] A& o2} A%

% pHE ZA § A Adao] Azstd &
FES AAR F AT H1E ARgste HA H

o 7 B A%, B4 S 2 e 371539
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Fig. 1. Gross appearance of gastric ulcer by restraint
and water-immersion stress.

AR 2 At 10% FA EEwled mAshyd
o}
ALt HolA -5 Tdsld A=A, 1M
v, Al $A 52 23mm FAR 24 A
3ted 10% FAE2U-A nygd F S w
Well whe} szl dHg 9537 hematoxylin %
eosin AL 3t} WS FAsL, oty A
ool dod =AM mucinZEA o RE 47|98
PAS(Periodic Acid-Schiff reaction) d4-& 3}
#3} oo e paalgc)

Xzo| AHx2l - A3 A=A 2-tailed student’s
t-testE o] &3t hxgha wlw, FAsigch #
5ol tidte] F3 95%(p<<0.05), 99%(p<<0.01)
R 99.9%(p<<0.001) ] FFA Foi4-¢ HA skl
c}.

g

ot U =FEH A1) S 4AA L Eup g
A+ 2EHAE 1R Folid ol 1~18mm
22 Y& TRt o]l Ak HAoke) Y
2= Asl(glandular stomach) oAt Pz ow

Fig. 2. Microsco] :appearance of gastric ulcer. No-
tice that ulcer lesion disappears mucin sub-
stances.

A9 FolME $)A B (fundus)ol] dAto g ubay s}
Aok #F AL 7l 10mm HF2] Wo] 4-77)
e wgsidon Yu4ads o 24 sl
(Fig. ). B2 A= e F759) Ao xR
HEEEE £ 5 ot 2 4] & arlaxe
W A £ 9o

2) A1) AR, FEH 22 Aol A 299
FTollA ¥ $4 ¥ 2¥27AHe) e n(Fig 3)
A2 AFH9lolME 557 (Neutrophil) 2] 3
TE Y F ddodt 1 %te) g zAgxe
wE #AY 5 ¢l (Fig 4). PASO4e 3
23 HF F9lol4 mucine]l BEE =] 9gtoy}
Aol e FHolMe A4 d%n 26] mucin
o] A= 9c} (Fig 2).
ZER00l wE HY WA ML v i
2B~ 3} vy Ay e Sabgk A7) 3t
Sitell I A A7) T vlas] 2o Zulo)
ArE A AAFe) 559, 105734 F 2%
A7 fod A 22 (<0.001) e U5 e
o d¥e] ZrlEFE F94 AA(p<0.05) A
& o 5 dsick (Table 1).
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Fig. 3. Microscopic appearance of ulcer lesion. Notice Fig. 4. Microscopic appearance of pyloric mucosa.
that hemorrhage occurs in foveolar epithe-
lium.
gk Aol i As ulw AgelAde A
A kAl v Algele brle] 7ol uls 1A e TellM AHA A7 TR AFA ot
Aok 257t kb o Fhgd et f-oA2 AL F914 8 A (p<0.001) RFE& o 5 232 (Table
(Table 2), o & A wa AdelMe 4) Straine] ¥k zHpA wlE Ayl Ae Wistar
2o 257} 2o Flo] xSt 2l A(p<] v} Sprague-Dawley =1} A oFAlgol] 3lof4
0.001) ¥&& o & ek (Table 3). Fo)Asles Wk gl (Table 5).

Table 1. The Comparison of Restraint Stress with Restraint combined Water Immersion Stress on Gastric Ul-
cer according to Aging

Weeks No. of =y idence (%)  Ulcer index (mm)  No. of ulcers  Gastric pH
animals
Restraint 8 7 2.45+0.94* 1.64+0.75* 2.47+0.30*
5 Restrains 10 100 59.65+6.33 6.10£0.83  3.55+0.45
Water Immersion
Restraint 6 67 2.33+0.94* 1.75+0.50* 2.50+0.25*
10 Restrain+ 10 100 45.66+6.10%* 6.70+1.42  3.70+0.36

Water Immersion

All values represent mean+ SE.
*: Significantly different from R+ W.I. (p<0.001)
**: Sigmificantly different from 5 weeks rat (p<0.001)
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Table 2. The Comparison of Sex Susceptibility to Stress-Induced Gastric Ulcer

Sex No. of animals Incidence (%) Ulcer index (mm) No. of ulcers Gastric PH
Male 10 100 54.50+4.47 6.38+0.70 3.63+0.25
Female 10 100 50.14 +4.97 6.50+0.50 3.756+£0.13
All values represent mean + SE.
Table 3. The Effect of Water Temperature on Stress-Induced Gastric Ulcer
No. of animals Incidence (%) Ulcer index (mm) No. of ulcers Gastric PH
20°C 8 100 59.65+6.33 6.10+0.83 3.556+0.46
30°C 8 100 27.63+3.50** 5.13+1.36 2.56+0.51*
All values represent mean + SE.
*: Significantly different from 20°C rat (p<0.01)
**: Significantly different from 20°C rat (p<0.001)
Table 4. The Effect of Fasted Rat on Stress-Induced Gastric Ulcer
No. of animals Incidence (%) Ulcer index (mm) No. of ulcers Gastric PH
Fasted 7 100 52.14+4.61 7.29+0.88 3.37+0.45
Non-Fasted 7 100 37.14+4.12* 6.14+1.25 3.34+0.71
All values represent mean + SE.
*: Significantly different from Fasted rat (p<0.001)
Table 5. The Comparison of Strain Subsceptibility to Stress-Induced Gastric Ulcer
Strain No. of animals Incidence (%) Ulcer index (mm) No. of ulcers Gastric PH
Wistar 8 100 53.14+5.11 8.71+0.70 3.57+£0.20
SD rat 8 100 52.14+4.97 8.00+1.07 3.561+0.21

All values represent mean + SE.
a  F

A A Aol aspolA AW F E3] HAYsh=
o] x|ut o) o} gt AT kA7) Ho] dayx] 9
A kol At A 1A AFF s 1=la
AAF28A NEE S8 AHIY ARQEEY A
o] &-7% 2 9lt} (Robert 5 1970 7} 5, 1988 ;
uh 1988 1 4§, 1988). 1945 Shay §& ;e
FEFE AP s ASe] FAHdFHE Hix
(shay ulcer) Brodie$} Hanson(1960) 5-& =,
Yl obf-2 & A3l £8HE (galvanized
window cage)ell 2]zl E3lA 2427k 53

AHAde]l FAHGT Haugozy Supreds
(restraint stress) AMAI7} $]AkS 47 93
o} 3 Senay 5-2(1967) FehiYy H9ES 1
otslo] Zatolr} ¢ ~EF A(cold stress)E 7}
vlate $jdAlok fotell Ab<(synergism) &37} Q)
& 2ick

& AfdAe StAtA Bohe Siboct 4 &~
EY2E 7olgt Aol A< A7t =4 Jebdedl
(p<<0.001) °]AL Hr=o $AF ol ol &
bl olel e AEBEHAE sivldjel Hgo]
A5t FudE JepiR ok E]E A G
M 20T Eofl 8212 AFA|7) Zo) HekA|
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47} 59.65+ 6.33(mm) o2 4] Takagi 5°1(1964)
o) AR Pl TAs Fol] Ao
A g2 #lAloFe] doldg ¥al 433 Takaeu-
chi $01(1976, 1988) =9 HFEH-F AA3IW
Bol| AsAg oz 9Hcke] FibgE Bl AY
I HHAe g vl@s] B fAAY o Al
vebytt.

Pros 2eH 2 o8 AYE dodle 71
2 24E fikiule) Wl 3w ¥F 289 3
&, d2-%5e] W3 5% £3x vk (Murakami 5,
1985; Yabana %, 1988: # %, 1989).

P oA sEwH 2ol 23 HHrio] dojus 7
9 abEu) 7} AastEE gk Ao 2 dEgs
4] Esle o2 A7shs Zsl= i(Brodie
=, 1964 ; Okabe %, 1970 . Robert 5, 1970 :
Hayase %, 1986) oj¢h= w2 9j4t Eu|7} 3
7Aste g g4k Bzl fun YA Fag 48S
g Be 7% dr)t (Jones &, 1958 ¢ Kita-
gawa %, 1979). ¥, Murakami %-2(1985) ~E
ol 2% u Sl glelA abEule F
7b7} F8 881E obdA| Z2ARE 34U (permi-
ssive factor)2 zZhg-3lclw stk £ A4
~ed# 28t 42 pHe HY d=do 24
st o) Takeuchk 5-21(1988) d--ollx9} -
Aol At 2EH s ol ¢ pH7E FA3H
Wolzl Murakami%-o A7 ZAriele AeldhAl v
stck. o)gAl 1A eke) pH7E Fohdl UL 4
o] 2 Fx9 el 7|sle Aog AR} (Ta-
keuchi %, 1988).

2E#H 20 o3 WS A oM B
a3 dF=Ez e el HAYt ¥/Fsde 7
2o)t} (Hase S, 1973, 1975 : Menguy 5, 1974).
1974 Menguy 5& ~EHAE 7HEd ehy
= A84A £ (hypovolemic shock)tE ozl of
Abell 7191 §ek 3 shgich. Zinner$5-&(1975) 1A=
887142 o1& 518 (ischemia) AFeloll Al $&4fo)
A4 $u"Edn ey Levine5(1983) 3 Rit-
chieS-(1977)-& isoproteronolFoiv} WAHA1A A 3|
2 (Splanchnicectomy) 53 7te] A=t ¥{FE F
ZhA7lE AR A gt HEdE T Aok

stedem 19794 Kitagawas 3} 1985'3 Murakami
T2 2Ef A BYEs AT 4 o3
(microcirculation) 2] Atefol] glolA HAHE (vis-
cosity) 7} F83 AEE 3 o7l 2xo s
o382 wrerha 3hgich (Bigelow 5, 1950). & 4
Yol Mz o] e Fo] & F Bty {4
AA(P<0.001) Z7} el ol A2 2EH 2|
os) Ao M3 (deformability)o] 7HiE
724 (hematocrit) 3 A Hxr} Frsle] ¥
7 3 A s "REF] Tage 7 ¥
tbx ¥ 9icd (Murakami 5, 1985).

g, Yano5-2(1978) kymographion& ]85}
HEEE Y AN 2edAE SRR WXFE
HE] %o FUIgE HdF okgd 2&EF
o)stalql Papaverine HCIE %7 FARsialg o
slgoe] F-oA oAl FaFch kg o, Gar-
rick5-2(1986) *2 £uts) ke ~EHA A}
o A vhHod el BA glo] 2EH A A7} vlF
A73e A7NH o2 AFeel S vehes 33159
Ae¢Satel FAY $59E ARG 3t 2
EHAE IS o Jehdbe el AEE A
slol] 93t Zloleta 3l3dth

2~ ol2d AR WEE JHAY Fe
Az2e Eod, AAHe 2EHA AAEe] o
x] o] WA (limbic system)& A3t o]7le] A
A48} (hypothalamus) ¢ 5% 34 (medullary ce-
nter) & AFdpe] APgERes AAEE 2 AR
WS WEE Foj £ FALE vlAEHe] %S
ZFE Ae® B3 it} (Yabana 5, 1988).

Apatoll A 9]l B FA7h AAtEo) o3t
=2 Ao 4A Yeul(F 5, 1989) & A%
2o A& AF el oA £7(54.50+ 447)
o] <+3(50.14+ 497) B} 47 FAl Jehdov
fol e gk =g FE(strain) 7} 3}elol 23
Aol 2lelA= SD =) Wistar H=7bel| F
o)A ol Wahe gsich 2y 24417 FAAR
gl Al AR @ A= FeAdUe
($<<0.001) zo]lE Heod el FAE] 7H5 A
e Aol gvie) FA ARl Aot Hite gy
B or=Ax Faxr} S vehin sk
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deold AEdie o ek 2 A} olo] deg v FrEA] Q9§ dolrr] e B AEE A
AlBhsict

Pog Ay A9 HubEe| Wol Fulwt A7 A, Sutat A A4E AR 7, £E geld (20T e 30T),
Fae g2t A(GFHEH 10573), Hsex) S BT A, A 7 AR 7]1A] 427, Strain(Wistar 21 =9} Spra-
gue-Dawley =)L Zajgt A 59 2A& Fo 8412 YA shda, 2 HAge Helg #sted #FA T (ulcer
index) & T3}

B odge Aale s} g Boll A5217) Ze] Subat Azl Aol wld AFAT F-2 4 A (p<<0.001) FkoH,
A+ Ads)(glandular stomach)ol) =% Sojf ). g o] Fe o] ¥ ARG ARAF7}E Fkn(p<0.
001), A4 A7 Aol A4 A4 @ Axuc} AP 57 Faow(p<0.001), d3o] P& A(5FH)e] F2 710
Faypoh AFRSr b (p<0.001) e}, A (sex)oll g 7tpAde) zbot EFZ(strain)oll & F5A Y
ol Hudch

Faeol Huh A4, ceds A ASAF, £, Mlsex), B, A,
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