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Exacerbation of cold restraint·induced gastric ulcer by GABA in mice 
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A蹦 ：To studv the effect of GABA on cold 

restraint-induced gastric ulcer (C只GU) and jts 

mechanism M ⅡI(mS：CRGU was producod In 

adult 0 mice at 1℃ i13 cold room under restraint 

for 1 h． The ulce r irldex indicated the severity of 

gastric c。sa Ies ion ． Gastric mucin was 

determined with alcian blue dye RESI／L'IN： 

GABA 2 ilrnol(icv)accelerated CRGU，Bicuculline 

(Bic)0 2 pme l(icv)did riot affect CRGU， 

whereas Baclofen(Bac)4帅 I(icv)exacerbated 

CRGU． Bic did not modify the exace rbation of 

CRGU by GABA and Bac Atropine(Atr)0．2 mg 
·kg (sc)and Phentolamine(Phen)2．5 mg·kg 

jnhJbited C只GU，and abolished the exace rbation of 

CRGU by GABA Cold restraint(CR)decreased 

the am~Jntof the gastricmucin。butGA队 2帅 I 

had no effect on CR gastric mucin 

(x)NcI SION：WhiIe GABA_B receptor in brain 

was activated． exogenous GABA exace rbated 

(3R创 via vagal and sympathetic ne rves ．bearing 

no relation to decrease of the gastric mucin or 

wea kening of the gastric c0saI barrier 

Some neurotransmitters and neuromodulaters 

participate in stress-induced gastric ulce? ． 

GABA is a main inhibitory neurotransmitter in 

mammal CNS． GABA (im)inhibited the water 

immersi0n_restraint gastric ulcer【 ． GABA (icy) 

inhihited the cold restraint-gastric ulcer(CRGU)． 

Bieuculline(Bic)and plcmtoxin(Pic)．the blockers 

d GAB A receptor l12 brain． reverse~ the 

inhibitory effect of GABAt ． Baclofen(Bac)．an 

agonist of GABA—B receptor．exacerbated the streas 

gastric ulcer，and aminooxyacetic acid(AoAA)，an 

inhibitor of GABA-T． also exacerbated RGU by 

enhancing GABA level in brainL ． 肌 showed 
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that GABA 2 ttmol(icy)exacerbated CRGU in 

mice，but had no eIfeet on RGU． To explore the 

mechanism of exacerbation of CRGU bv GABA in 

mice。 we used several drugs to study whether 

GABA—A and GA队 一B receptors or the vag'a1 nerve 

and the sympathetic nerve would participate in the 

effect of GABA． 

MATERIALS AND METHODS 

a删 Adult 0 Kunmingmice weighing 24—25 g 

from theLaboratoryAnimalCenterof Suzlx~uMediealCollege 

w鼬 fasted except water for 15 h．then the fore and hind 

limbsofmicew fixed ci1 12_d11×5 pksfic p／ares(with 

alxim~n up andtrunk Jnotmovable)andmice were stressed at 

1℃ inmld咖 for1 h Stcanach was examined under art 

XTL0 type micrc~xrpe wi th a micronller of 0．0L rlllff| 

precision for bleeding spot masses 

Ulo illl~ li To1Tie&g111~the bleeding spotma ．wbea 

the length≤ l n1m．the ulcerindex=1：whenthe lengt hwag 

L一2 n1m，theindex=2；whenthelengt hwas 2—3ⅡⅡn，the 

index=3，and∞ o1：1 When the dth>l mare，the index 

was doured． 

M l~．．in d 衄 IiOⅡ The stornaeKS w e dissected． 

opened along the  greater curvature，rinsed by ice-cold suc“)s 

0 25 mol·L ．an d runlert was discarded Having  b咄 1 

w商 ，the stcenachs were incubated in alclan bl1le l mL(1 

g-L )in a suc solution(0．15 mol·I )，pH 5．8，at 

20℃ h 1．5 h The dye utkm wasfreshlymade uⅡand 

filtered before use The S[(3fBI~CkS were um,d~'red into 

$1／c：rose 5 mL．O．25 mol‘L。。h  15 rain Finally．the 

st0nl8cI塘 were incubated in magnesium cbloride solutlon 5 

mI|。0．5mol‘L h  2 h。and r~rlloved andthemagnesium 

ehIodde solution was shaken b dly with diethyl ether 5 mlJ． 

Ahexlxmee 0fthe aqueous Layerwas read at印 5 rlra R~ults 

areex pressed asA／mgtlssuel 

Cll‘帅Ii曲k GABA was frmn Shanghai Third Reagent 

Factory． Bic and Bac welefrcm Sigma Atropine(Atr) 

was Suzhe u Chang -Zheng Medicine Fact~y． 

Ph~mtolamine(Phen)was the product Ciha—Gelgy Limited。 

e，Swi tzerLand． Alcian  blue dye，NaAcan dMgCI2were 

fr~rn Shang haiChemical Reagent Factory
． 

Statisticalmmlysis ThettestⅧ  used for data oticy 

an d ipGABA effects． TheNomvo~-Keul’stest岫 usedfor 

the  other data． 
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詹 ￡匠I 

GABA The ulcer index obtained from icv 

GABA 2 renal groupwaslargerthanthat of carl1：rol 

group of icy artificial cerehrc~spirml fluid(CSF)，P 

<0．01． If the dose ofGABA(100tanol，ip) 

50-fold higher than that of； GABA．the uIcer 

index had no significant change，as∞mparedwith 

that of the saline(ip)~'oup，P>0．05(Tab 1)． 

Tab1． Effects ofGABA，Bk，Bac，Air，Phen oR cold 

resiraint．ind~ed羽  c elcerinmice． j± ． 

>0．05 P< O．05． P <0．01 ~e~iro1． 

CP<O．05， fp< 0．O1 GABA． 

Bie and Bac Bic(i )，an antagonist of 

GABA-A receptor，did not affect the development of 

CRGU，as compared with the controJ，P > 0．05． 

In ogntrast，Bac(icy)，an agonlst of GABA-B 

receptor，increased小eulcerindex(P<0 05)． In 

the group of icv Bic+ GABA or Bic+Bac．the 

indexes were taxer than that of the oontro!(P< 

0．05)． Biological statistical analysis indicated that 

there were not abvious differences among the groups 

of Bac， GABA， Bic + ( BA and Bic + Bac 

(Tab1)． 

Atr Atr(se)，a blocker of cholinergic M 
receptor，markedly decreased the ulcer index，P< 

0．01． Saline(sc)+GABA (icy)increased t}le 

index，P<0．{31． Theindex o{An ‘Sc)+G 

(icy)~'oup was markedly less than that of the 

GABA(icy)group，suggesting that the blockade of 

M receptor by Atr may inhihit CRGU，and abolish 

the exacerhating effect of GABA (icy)on CRGU 

(Tab1)． 

Haen Phen(im)，a blocker of adrenergie n 

receptor，markedly decreasedtheindex，P<0．05， 

whe岫 saline(；m)+GABA (icy)increased the 

index，P<0．01． But Phen(ira)十GABA(i ) 

decreasedtheindex，whichwasl鹪 thanthatofthe 

control(P<0．05)and GABA group(P<0．01)． 

Rasults show that the blockade of n receptor by 

PhenmayinhibitCRGU andblockthe exacerbating 

effects ofGABA on CRGU (Tab 1)． 

CR madGABA 0n gastricmt~|n The amount 

of gastricmucininthe controlgroup(icyCSF)was 

0．4±0．3 A／g，but that in the animals suffered 

from CR +icv CSF Ⅷ 0．25±0．07 A／g．whieh 

was lowerthanthat ofthecontrol，P<0．05．and 

the amount of gastric mucin after CR+icv GABA 2 

tanol、vaS 0．29±0．04 A／g，which was still lower 
than tha t of the contro1．P<0．05． These findings 

indicatethatCR trmy decrease小e arilount ofgastric 

mucin，andGABA (icv)does notmodifythe effect 

of cRon the gastricmucin alTtoont． 

D瑁CUSSl0N 

Our experiments demonstratedtha tCR forl h 

induced gastric ulceration in mice ， and the 

pretreatment of icy GABA 2 wnol exacerbated the 

effect of CR on ulceration，but the pretreatment of 

ip GABA l00 ~tmoJ did riot modify CRGU 

l~"eatlseGABA is difficultto betransportedthrough 

the blood．brain bs／Tier， the effect of exOlg~riOUS 

( BA on CRGU is riot the direct action  on 

perlpheral tissues via the blood circulation，but 

rather throug h a special GABAergic mechar~sm in 

CNS． Ou r results showed that the blockade of 
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GABA-A receptor by Bic did not affect the Br J Phammml I98 ；84：6I9—23 

development 0f CRGU． but the activation of 6 G 。Y·T heY·D hasH·NavmD 

GABA．B receptor by Bac exacerhated CRGU． The G “ aa an v丑 船 ∞㈣ ag0埘 bad。 m 

effect ofBac— identicalwiththat oficvGABA． 7 LifeSc

AP

i19

． I)H． 

The activation of GABA-B re。ep右Dr might alter the The effect nf stress and 1 d眦 
， carber*oxd~e， 协一 

release 0f other central neur0t珊 smitters[8，9]， ．metiamide mlimidine and CF19415叩 rat gastric muc1】s 

which were atm related to the stress-response and J PhamaPharmaml I981；33：348—527- 

the gastrlc uiceratf0札乜·7·10·l1]
． 

We~onjeeture that s Niod／RA·M．~enkaRC·I~ue．rn-凡m _啪 蚴 踟 of 

the exacerbation 。f CRGU by exogenous GABA _s ～  

based oll GABA-B receptor-transmited physiological 9 
Ⅻ  mm 1 p A咖 ci

。

bia L， Amenmacher I， A 时 H 

and pharmamlogical effects． Direet evidence of stzort
- term oold-induced TRH in the 

Atr and Phen inhibited CRGU． The median m~inmee d unanesthe6zed rats 

mechanism of their action might abolish the Neumendoerinology 1983；37：225—8 
exacerbation of CRGU bv GABA． this suggested 10 Goto Y，Tache Y G~tfic er衄i邮 吲 by 廿 d船 TIaI 

that the activitY of CNS during CR induced the 苫 u 
gastric ulceration through both the VagaI nel-x~ and n Hill DR

． Bowery NG GAPak-rece0tor-m~diated funefor~l 

the sympathetic nerve to stomach． After the r m9es in pe邮h盱a【tissues
． In：Erd6 sL。Balm,N6， 

activation of central GABA-B receptor by exogenous editors C,ABae~e mechanlsr~ in the maramali~m pIleq 

GABA，the exacerbation of CRGU was dependent N ： ， 一
．

e~v／York Raven Press 1986~87 97 

dn the tnth Dathwavs simultaneouslv 一 ￡ 

OIlr I乜 s wed that CR decreased the 氨基丁酸对小鼠冷束缚致胃溃疡的加剧效应 

删 t oi gastr 。删 ∞ 'w|11。h wa。m agreement‘ 徐项桂 

h-G唧 rm 价uhns ： of weak．eningthe 鬲 蹲师范学院生物系，苏州215009，中国) 
gas “ he ga 朱剑零 陆 勤 
as dam  god by g ad 柚 d p pSm “d the

( j 学生物系，南京210008，中国) uI
cer w&s induced． Because icy GABA did not ⋯ ⋯ ⋯ ⋯ ⋯ ⋯  ⋯  、k 

decrease the effect of CR o11 the mucin amount，the 关键词 y-氨基丁酸i冷；身体 束 ；胃溃疡； 
ex ace

．

rbation

．of G B 曲 cRGlU s 0u 0三 比枯枯； -『 ；阿托品；赢  i ．  ̈ 一 肼 “ 时 
薹旦 眨磷 一 Darn盯． ～ 、1 

1 L甘 HI，【： i G． N钿roh皿 d p t ys功咸Ⅱath培 r罄 

iM tmed ird-,ibit~  gastric acid ~ecretion in rat 

G~tmememlow 1990；粥 ：1490—2 

2 G衄 IVIW ．Kalgknan乱 Jr．TachdY 

Intrghypoflmlamic∞ ∞t帕 Ⅱ_工ele商r写 factor devB s群时矗 

bicarbonate andinhibits stress ulcersin rats 

Am j Physid 1990；288(1 Pt 1)：G152一G157 

3 HiertihyLIE，Walhee几 ， AV． 

V ~timulation-induced gastric de inf 

Am j PayS 1199l；26l(1 Pt1)：G104一GI10 

4 DG，G 腑 ， GG． Effects Q ∞ 时ric 

ulcem and gastricmucmd in rats 

Acre Pl珈加a∞ISm 1985；8：273—5 

5 B】 KP，GL ta GP，Gupta~m Centrd GABA-ergic 

m既 吐 锄 _m str~s-indueed聊 tic ulceration 

A目的：研究 y一氨基丁酸IGABA)对冷束缚致胃溃 

疡(OBC-~)的影响及其机制 方法：成年 小鼠 

在 1℃冷室内束缚 1 h诱发 cRGU 用阿尔新兰 

染料测定胃粘蛋白 结果 ：GABA 2岬 f ficy)加 

剧 CRGU，GABA 100 lamol(ip)和比枯枯灵碱 0 2 

oI(icv)不影响 ORGU，而巴氯芬 4 pmol(icy) 

加剧 ORGU，比桔枯 灵碱不改变 GABA和 巴氯芬 

对 CRGU的加剧效应． 阿托品 0．2 mg·kg 和酚 

妥拉明 2 5嗍 ·kg 均能抑 制此 溃疡，并 阻断 

GABA的加剧效应 GABA对 OR减少胃粘蛋白 

量的效应无影响 结论 ：外源性 GABA在脑中激 

活 GABA-B受体后，通过迷走和交感神经来加剧 

CRGU，此效应与削弱胃粘液屏障无关 
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