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o doh g
sz - Ao - 51ya - olne -
Ao

AFHY 52 AFAEA ZuG ANFeR
E3A &

Aste WA A7l M 2EET. 53]
A e AP HAEHZA acetylcholine® no-
repinephrine®] ®| = serotonin, suhstance P,
VIP, neuropeptide Y I& 3 ATPE©] &3}
e oz ge AFHAZAXY AFEH
AR EAsle 45 BEFAY FAEo oA
YRR £Fo] 2@EY.Y. HE ) r-aminobut-
yric acid(GABA)7F WA A AN AAHD
Az L AAZAAREN FELEAL BE
e Bu27b ok, GABAE FFAAEANA
AAY dAgAz FHE3e YEHA U3
Aesdz gHA Y. FFAEAAA
GABAS] Z£-2 bicuculline sensitive 83 &
£ bicuculline insensitive =& ATz
A U EhE chloride ¥ calcium °]29) ©]
ol A dFoz AYFE, & EGFE P
Z o] g3go] YeEIGTY, § 8 TRz AT
GABAZY EAsted A3FY, 718A HE2,
BA A&, ga® 323 9% FEI205
ZAH. o5 ZHo Y GABAY FHE&E
AR B79 AT FEIZ B GABAE
HE82d &A% GABA F&4< HFH A&
3o £5Z¢S o, ojge 2 A9
Aol A GABAE presynaptic neuronol &3

2 299 $54
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o H]X& GABAY <

63:

PERE SR

Q|
2eFE

£ GABAFE Ao & 83te AZAEA ] f2
£ AT, §98 437l = GABAT EAE
Aoldhe & Ba7t 3lth. Jessens', Taniy-
ama%'?, % Krantis5?5& 33 §E89 &3
71 glutamic acid2 ¥E GABAE ¥X4E +
i, 237 zAldl Wl GABAZ EA%T
2 89100, Taniguchi= GABA ¥4 29
glutamic acid decarboxylase”} 2 %°] 9] myente-
ric plexus®l EATTIT N3 JessenF V]
Bng P aAch HIde MEL immu-
nocytochemical method® AH&3td WA 47
Al GABAS! A& BASAT0, 4ZAA
Sl t3 GABAS #§& ZHEY, GABAT
AZTA AN F5F LT 2L FA
el & o] 1§ 282 chloride ionophore®ll
AZAHo] 1= GABA A $-8-# ¢} jonophore s}t
FBUE GABA B &) HL&¥o2N
Bl Andrews® Wood” 2 Gotos'W%<
o}# @ g3 o) GABAE T35 o A8 ¢
5L Z7iddn dgd. a2y olsks
2d KrantisT®< 879 &%A GABAZ}
GABA A &0 HE&Ro 2N 93T &5
A g} sQch W Willifords¥ & 5
A7A W GABAXY &2 wWalst 3#e] &
44 9% F & A2 AT ol
BRIEZ B4 GABAT A Fe9 Hale ¢
Z@o] g AFAQ] FEoz AFUY +F
¢ s A7 £ el A4dd. 2R



96

AGBA d3 GABAY FEo] %y Ao
Aol e 438 59 HaE ol
€ H 28 80 E Rez NH4gy.
&7l 9 GABAY
Z8g FEAFe glolA GABA A &4 &Y
A<} muscimol#} o] off tf 3t AAE, = GABA
B 78 ZAEA <) baclofen o) 23A &£
ALg3te] I £ gAe EAE EA8m 2
8714 & FF3anA (ol

2
k

ol gied
. o -

1. HE AR

i
S E=

A% 200—250gAte] & & F (Sprague-Dawley)
A% &7 (cervical dislocation) 22 3|4}
A, A BERE AF ANY %&£y
B2 S 4T Tyroded €3 &A(ols &
FEdolgtHUol M EHEHE TEIY. 2%
Yo B L P2 2 £ 3 T 15mlY
ZFEdo] EoglE olFY 2AA HE U
A8 % (jsolated muscle chamber)2] A H-o] 1

e e ¥% 2 T34 Y F4710s0-

>

metric tension transducer FT—03, Grass)®ll
1A 3t 7|2 Physiograph(Reorganized phy-
siograph MK— I, thd 4=}, dl5)& o] &3}
2 #&8e mristgd. 229 ol A
ol ¥ Fx2 HH EL c¥AA 4¥x
o] #F 8N &5 & 37CE FAATIILL 95%
dast 5% oldstaae] ERVIAE THHAU
3 Arlel Z+ FEE AUtste YEhve ZFE
FETEY HEE &%3}‘}14. B Add A
£33 &% $99 249 (mM)-2 NaCl 154, KCl
5.63, NaHCO, 595, MgCl, - 6H,0 2.10, CaCl,
2.16, Glucose 5.55°] Ath. A719] 243 8- oA
Hzx 2g9 #¥4EE Mg F WL 4 2
ARG AR F FHAHY AE Fol &

B

—¥HEF - B2 - HFY - & - PR

A g el A g3t Zo] S A8 ATt

2. &Fe| 22/of 2 GABA, muscimol % ba-

clofen2] Y&t

qH 2% AL F#EFEFY UF GABA,
muscimol & baclofen®] 9 3&-& B&3l7] )35t
3CZ HLd 43 EAYo) E5FE 2P WP
NZEES Xt vlmd FHAY AL
S&%F°] R A=W GABA, muscimol ® baclofen
10°M& H7hete] vehes i"o"é%‘i«l FEL
o ¥W3E B 131'7 Hage
F-9lo] W& GABA 4 %*E %%% w2y
At £2F FHE Ho|A %, FF L AP
T8, @ MARESG AN O
GABA, muscimol ¥ baclofen 10*M-& 3 7}38}o]
vehde ZEe wslg #Fsdo. oy A4
AL A SFEAHAAN ¢HHE FH Y A
€ 718 %9 (basal tension, 0% o) o2 52
GABA, muscimol 2 baclofengd F7}3t38 =
YEe FE o W3E, 20mMe) EDTAS 3
7hte calciume AT o) @3] o
S4HAE A &5 £EFHQ00% o)l
e HEgz Jegi.

—

3. GABA A =2 & EXY siolM GABA
af

% muscimol2|

Ag 1914 GABAN EA9 AFd] thdt o
#3282 Aol XA 7+F FatA Jetye,
GABA % muscimole] F2 F3I& vldde
AtdE &9 . o2z AF 29 Me
Aol A% dHo] A Ho] I ol dAFA
FA € ’Felol A GABA A €A Z23A Q] bicu-
culline ® picrotoxing 10°M A X %] % GABA
2 muscimol 10*°M< #7138t Yetue 89
H3E FFsEd.

4. Tetrodotoxin ¥ hexamethonium EX{3}0{ A

GABAS| A&t
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AolAF Aol AAFH] I FYo] YA}
A FAE Aol A 10%°M2] tetrodotoxing A
A% 8F 10°Me GABAES UMl vehve
Zd o] Walg #F3Y 2, 10°M2 hexame-
thoniume AA X & ¥ 10°M] GABAE H7t
3te] velde Aol HEE #Esh

E dgd AHEE 2E 2 r-aminobutyric acid
(Sigma), muscimol(Sigma), baclofen(Sigma),
tetrodotoxin(Sigma),  hexamethonium(Sigma)
2 ethylenediaminetetraacetic acid disodium salt
dihydrate(EDTA, Fluka AG) 2", FFF
£ A2 A7) FEES E71E W micropipe-
tteS AM8-3le] 15ml £-Fe] A= 50p9
FELAS YoM BEAHEE GE TR

== E st
6. Sz

£ 438 dold AH < Student’s t-testE
AH&3tE o™ p value7t 005013t fol &
Aoz .
8 0N
1. %o E2loff of2 GABA, muscimol & ba-

clofen2] ¥k
HelAR, FF 2 3749 Ag FFLF
X GABA, muscimol ¥ baclofen®] ZH& &
#F3geh. HidlAM HEe RAAHE 10°M9
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GABAE H718t3lg o ol AL 524+ 2.89%
ol¢kslo] Feol 272+323%, 1 3H9
54+ 256% 9 ¥l&) FH3) ZL olF &S Y
WATHp<0.01). 283 GABA A F&A4 &
10°ME&  #H7MEE o=
GABASH Zo] 1 oj¢ AxE AolAN%, T%F
JE)n 33 ok, olgle 22 GABA B
44 ZEAA baclofene HolAF, TH 1
HI Y BEFA Fo% dEFE vAA

A THEL 1)

A9l muscimol

B GABA
w0 | Muscimol
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Fig. 1. Inhibitory effects of GABA, muscimol,
and baclofen on the spontaneously contra-
cting muscle strips isolated from duode-
num, jejunum and ileum of rat.

Values are revealed as meant S.E. of %
relaxation

Concentration of GABA, muscimol and ba-
clofen is 10*M.

# p<0.05 and * % 0.01: significantly
different from basal level.

Table 1. Inhibitory effects of GABA, muscimol, and baclofen on the spontaneously contracting muscle strips

isolated from duodenum, jejunum and ileum rat

GABA(10*M) MUSCIMOL(10*M) BACLOFEN(10*M)
(n=8) (n=8) (n=6)
duodenum , 524 + 2.89% % 541 + 575% % 28 + 160
jejunum 272 + 323% 288 + 392% 14 + 128
ileum 54 + 256 47 + 226 14 + 497

Values are revealed as meant S.E. of % relaxation

* p{0.05 and * * {001 : significantly different from basal level.
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2. GABA A =8| ZEH =450 GABA € AEd T A= = HHo GABA 10°ME
% muscimol®| ¥& A7V AE o) £29) A A9} o] YAlH SR
AE FEol AT Yo Zade, bi-

’§§1°ﬂ)‘1 279 F9'8 GABAA &9 o cuculline 10°M-2 GABAY] #&-& Zgslgdct.

& ##F A7 GABAS GABA A &4 & E muscimol 10°ME H7M8H & wE 29

1 muscimolol F2 :]%Z}%E el o Boll A9} Zo] & AWM A £Eo] AMET
N 5= Ao

]_’%]°] Aol 7b3 ZaA Agste AL o] ZA3H oY picrotoxin 10°Me A A X

g 222 & AUANE AT g 9w e muscmold] 98 B8 At

Hg AHg-3te] GABA ¥ muscimol®] & 3}s} nlw st e, FoolA BE A Y 473 GABA

) r:i Jlm 8 ow

GABA A &A% AUVAZT AIEA A ) o 29 A9 bicuculline 10°M L M2
3t} GABA A &4 ZZAI bicuculline % GABA A 84 %A picrotoxin 10°M A
picrotoxin® A2 ¥ GABA®} muscimol®] 2 A F 10°Me] GABAH 7HA] 127 9] 524+ 2.
8¢ FFSAT. E28 & AWM BFE g9q ojghe] WA 247 77+317% 9 193+ 3,
AolAdel A&2Te BT AT A& gz @48 e o)3e e Fehi A (<

Table 2. Effect of GABA A receptor antagonists on the inhibitory actions of GABA and muscimol on the
duodenal muscle strips isolated from rat

GABA(10*M) MUSCIMOL(10*M)
control(n=8) 524 + 2.89 541 + 5.75
BIC(n=9) 77 £ 317% * 5.7 + 2.80% *
PIC(n=9) 19.3 + 341% 215 + 4.42%

Values are revealed as meant S.E. of % relaxation

BIC : bicuculline(10*M)

PIC : picrotoxin(10*M)

* p<0.05 and * * 0.01 - significantly different from contro

Antagonizing capacity of bicuculline * * was significantly(p € 0.05) greater than that of picrotoxin *.

GABA(10-4M) BIC(10-5M) GABA(10-4M)

1 gram

1 win

PR
oo M, o

1 T
muscimol (10-4M) PIC(10-5M) muscimol (10-41M)
Fig. 2. Effect of bicuculline on the inhibitory ac- spontaneous contraction of rat duodenum
tion of GABA(A) and of picrotoxin on the muscle strip.

inhibitory action of muscimol(B) on the BIC : bicuculline, PIC : picrotoxin
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(n=9)
Bicuculline
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Muscimol
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Fig. 3. Effect of GABA A receptor antagonists on

the inhibitory actions of GABA and musci-

. mol on the duodenal muscle strips isolated
from rat.

Values are revealed as meant S.E. of %
relaxation
Concentration of GABA, muscimol and ba-

A)

GABA(10~4M)

()

muscimol (10-4M)

T
TTX(10-6- M)

HMT(10-5M)

GABA(10~4M)

-

1 min

muscimol (10-4M)

Fig. 4. Localization of inhibitory GABA A recep-
tor.

Tetrodotoxin antagonized the GABA-indu-
ced relaxation and hexamethonium did not

affect the inhibitory action of muscimol on

0.01). 10*M9) muscimol %Al GABAS} ©v}37}
A2 bicuculline® picrotoxin &A1 3o A =
ol v dH 3] e ojghe-e VeI
(p<0.01, p<0.05). 2] 3L bicuculline®] picroto-

the muscle strip isolated from rat duode-
num.
TTX : tetrodotoxin,
nium

HMT - hexametho-

xinll ¥)3ta] GABA® muscimol®] 2828 B}
23 A 2239 (p<0.05). ol 1@
El® £33 g},
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3. Tetrodotoxin %! hexamethonium ZX{&}0| A{
GABAS| H&t

AolAZo A GABASH muscimold] #H&
AE dotE 7] 918k tetrodotoxin E hexame-
thonium®] GABA % muscimol®] ©] 340
WA 4FE FFAT. Z49A4 Be A
8 10%M2] tetrodotoxin® H718l4& ® Yo
A% AL £5E5L JAHE 8¢S Ve
Witk o) ¥ 10°Me) GABAE #7} 2w
GABAS] ol¢tzg& UEhtx it

10°M$] hexamethonium® H7}3tA& o A
Al olg LS U2 Y € AEHA
th. o] 10°M muscimolE H7FEIE o A
o] Ao ¥ muscimol®) o) ¢t FHE&-2 FIFL
W stk

Kl
1]

A8 ¢ A H Fud ARz
o]FolA AgAAT} AZFAN EF3A &
A8t WA 47 (intramural plexus or intrinsic
plexus) ol 2J3)Ax ZAAh. WA47% & myen-
teric plexus?} meissner’s plexus® FE =<

meissner’ s plexust F2 $74 7

— —t

8}1, myenteric plexus’t 83 7
gaeth 243 T RAFAAE L A5
7NN & MR A AT A Fe aFRAHAA 7|AF
pelvic nerve® §3l 3 & Hoj o] ¥ 27
WANZE D st Mz HF}HA AL
oste 9FF &Fo] LA Aok, H%H
F W R ugAZEY ZE-S WANF T
FEBAC A dolvA Hed 1 FEx
€2 FEA H&oln. mAUF L T8—L3A}
ole] HFoA ZAIGtY fFAH] EH H
BEZ A BE3A Hed 2 FE3EL
AZE EF9 AA F&olth, AFH Hol E
e WANA g% AFFLTY 2He

2

—3EY - VY - & -0 FE - PAE-

2 myenteric plexusE %3t dojupe Ao
2 LA U, Myenteric plexusoll & acet-
ylcholine®™ norepinephrine l%  serotonin,
substance P, VIP, neuropeptide Y, 223
APTEo] EAdted, 23l % B2 neurotran-
smitter®t neuromodulator’} A3t o] &9
25 EFHA H o g3t AFF &5 &
ZA3A B, 2ol E myenteric plexusol] 4]
GABA7} A1 73 Helza & A7 =HAa2A
ZAL4-% Zojgw Bu?7) gith, GABAE F
FAAA A EAste HEAY JAF A A
eARZA HEFEY FA S HTG B
AZt Ae Aoz dHAL A?. GABAY
&S GABA FE&AE AFHo2A dojuA
=<9 bicucullined] 234 4=+ GABA A
& 9 bicuculline ¥H&3+4 ¢ GABA B
F&AE T dojdrt. GABAY GABA A
F&A o) Wt F8 o2 chloride ©1% ¢ W3}
T GABAB FE&A o g 282 2 calcium®]
olF g WIHAA AAZFAE, FEA FE L 2
oj¢t Fgo] oA Eri, FAH TREF
T GABA7} EAdte Zez ¢3Ax e
AZ9, Z1HA 20, 2 AA, G F
AZBONN ALY, 2HY ol 23|
8 GABAY #H&& Bl E7] AT FHI)
el A GABAE HE&Id EAdte FE&A
A Fgste FE5FLE oy, olge
232 dEe 71#A HEFo) A GABAE presy-
naptic neuron®] &A= GABA F&A &
L3l AARGA FBE dATo 2N HA
HY2E olFATE Aoz AR Y.
o]¢}zo] GABAE presynaptic neuronol Uigh
A7 2ZAA T 23 AY FEHL A
I ¥rgo) vehle Aer A, 23 7]
#ol= GABAZF EAE Holgte ¥ Eurt

13

a2

2lt}. Jessen® 'V, Taniyama's'?, B KrantisT

e HAFZE 4387]€ glutamic acid2 F-E



-8H AE 4% £2A4o) A= GABAS I¥-

GABAE #A¥ # Jenm, =g ulA
GABA7} A3 b st oH ", Taniguchis
2 GABA ¥4 & A< glutamic acid decarboxy-
lase7} 319F0) 9] myenteric plexusol] &g}
3] JessenTWe HuE RWA ). HI
ol &= Al 2% immunocytochemical method& A}
-3} enteric nervous system®] GABA7} £
&g FAB A e

B Ago e A% tE GABAY FE&E
#Fadrt. GABAE £%9 54 E dAF
2z oAsREY 2 A8S FRUTGE Yol
2o A Boh Z3A vEsen, 3 &
T4A A 4FE FA ¥4 GABAA F
£ 28 A<Q muscimol §A GABAS} I F
%ol RAMst k. 18yt GABA B &4
EHAY baclofene Ao1AF, FF L 33
EFAN & FFE XA X3 q2HER
GABA A €A i GABA® muscimol9]
8- #E37] 98t 4733 GABA A 84
Z%AQ bicuculline™ H|/43737 BAGA A &
A AgAQ] picrotoxin® A A F GABAS
muscimol®] Z&& FEAF vl o|FS AFAVL
2&HYt. 2z 239 EFd B
GABA2 =82 GABA A &AM & F3r ¢
oJue Zeg AZET. old bicuculline®] %
HAHF 27T picrotoxinel] HIEA A A Y
bttt &350 e GABAS #&o did
B3g AR, Krantis5?” & in vitro 4%
ol A GABAE Z¥8 4 A1 B ¥S ¥ I enteric
inhibitory neurons FEAIZLZA I o]
e 4 Athz Busle GABA7 9138 &
o daA F&E FE&H JA FE&E FAl
g 5 ULe ¢AE ATt FargeasT® & w3
84 & Foll GABAE T3t %S = GABAS]
Z8-e FHFAZANA L ot R7IAZ HME &
2/Me] =84 & GABA A 83 £ GABA
B F=&A¢ 2gFozn 1 F&o] JeEA
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5w GABA A 839 whgdte &% &
& A3l GABA B & & 53l &
€ F7HAAG P & 4F Zge
& o] GABA A =&H % g of
A= AASAIYE GABA B &34 2% &
Lo e dAstA et §H Faiglest
Keberle®= baclofen©] lipid X3t o] o9 7
8t blood brain barrier® A T3 F 3l
on, ICVE 5% A% PR 548 g9 F
A3 ¥hg-ol Yetue A& B9 in vivo A
A baclofen?] E¥E 53 AZAAN g F
£-olga ek, EF Ongst Kerr™® 2 Giottis
® = GABAT GABA B 48 & A=3t9 choli-
nergic tone s A3t o AFFA P9
F24¢ AAETT Buged, o &
Ag o Aol i H A et §H GABAY
& EAe 234 g5t b2 A vehved,
ste] 71&A HP oAM= presynaptic neu-
ronoll Z83H E7] AFl e AT HEZel
Ay ALt 192z B dYAMe o2 F
598 gotr 7] 93t GABAS &&o| 7+
Z8A dEde AE ol AR A%BHE 4
A ¢l hexamethonium %+ sodium channel bloc-
ker?l tetrodotoxing HX X ¥ GABAS #
£& #FsYYt. L A3 hexamethonium
GABAS] # & 4% FA ¥Uo.

28} tetrodotoxin® GABAS] %4-& %4
8ty 2 FEE Y7} neuron¥ € B FIeT
ol in vivo AN A%Fe] EH tetrodoto-
xing ¥FEF GABAS oA F-&o] 2UHUAG
= Maggi®?9 Bust gagch. 2B g o
= 327 A A GABA”Y postsynaptic neu-
ronol EA3E GABA F&A o FALFezA
AP 2 FEHREL Uehlle ZE71H
A g}, W GABATE HF FEY AAMNE
d 714 FaF A% AgAz dHAUG. 1
1 =Y PAE] Wl met 37| R
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TEAF Be s 298 £ ok Willi-
ford5 & nucleus ambigus®ll bicucullineX & A]
stomach® %4 5718 29 e o=
muscimolol]l &3l A A& E 4 9ixm B3ty
TFAGAN S GABAY EF 9 H3r 9438
9 £F4E W & & AAEg
1222 GABATE A3 #SF uid AFAHY
48 Ptohlgl F3AAAN i FRoz
AZEY BN 2o BAE Aoz Ay
o, AA AFEY &84 s Yehte 4
Absh WM ol g WEolA A4 B Fx
A& Aolth, 282z o FF AAA L
Ag#ol 3 GABAY 43 #F&& F78 &
o2 obF I AU} N8Pl FYPH AR
%2 irritable bowel syndrome?] & Zel #&
Zgol € Aoz Jgdd.

ol ddZEAE 2 3 W, 87 A%
AFEF e GABAS A% BEZ ol &
€& £2%9 99 g g2 e, 2
2182 postganglionic presynaptic neurond] &
A& GABA A 8 A FE&dozn do
U= Aoz Atgdr,

L] ot

F HE:2d9 54 ¥AE GABAY
e dEse den 2 FAHE I

1. GABAE 2% £ oA ZHon 1 olgt F

< HelAA, ¥F ad I eolUrh
GAPA A &4 8 A muscimol A £%&
o Ao, I 5% Bxe HOAF, ¥
F 282 37 o, 213y GABA B
F&A AHAQ baclofend A% EA|
T FFE WAA E3A.

2. 4733 GABA A & Z&A QA bicucul-
line? ¥] 473 GABA A & ZFA Q) pic-

—8EG - WY - Y - o BR - HLE-

rotoxine A 0] ] o]l ) $ GABAS} muscimol®)
ol¢gt ZAEE A AT, LI bicucu
line®) G 2&o] picrotoxin Bt} 78k ).
| 3. Sodium channel blocker$! tetrodotoxin®
GABAS] ol¢ Z8g B3,

4. U734 ZHA9Q hexamethoniume 4] o]
Aol N GABAS) oA &S AYsA 2
4o,

o] H4¥ Zaz B o 85 4239 g
FE5EF U GABAY olgHgLe AFo
9ol mat 2 A veldn, 2 Z8-8 post-
ganglionic presynaptic neurond] &2}3l= GABA
AFEAd FEFozH Juele Rz A}
=R 2=

-l
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— Abstract—

Effect of GABA on the Contractility of Small Intestine Isolated from Rat

Joon Young Huh, Oh Cheol Kwon, Jeoung Hee Ha, Kwang Youn Lee, Won Joon Kim

Department of Pharmacology
College of Medicine, Yeungnam University
Taegu, Korea

This study was designed to investigate the effect of GABA and related substances on the spontaneous
contraction of rat small intestine. The rats(Sprague-Dawley), weighing 200—250g, were sacrificed
by cervical dislocation, and the small intestine was isolated. Longitudinal muscle strips from duodenum,
jejunum and ileum were suspended in Biancani’ s isolated muscle chambers and myographied isometri-
cally. GABA and muscimol, a GABA A receptor agonist relaxed the duodenum and jejunum significan-
tly, but baclofen-induced relaxation in those muscle strips was negligible. The effectiveness of GABA
and muscimol in various regions were the greatest on duodenum, and greater on jejunum than on
ileum The effect of GABA and muscimol was antagonized by bicuculline, a compeptitive GABA A
receptor antagonist and picrotoxin, a noncomptitive GABA A receptor antagonist. Duodenal relaxation
induced by GABA and muscimol was unaffected by hexamethonium, but was prevented by tetrodotoxin.

These results suggest that GABA inhibit the contractility of smooth muscle with distinct regional
difference of efficacy, and the site of inhibitory action is the GABA A receptor existing at the presynaptic

membrane of postganglionic excitatory nerves.

Key Words : GABA, Small intestine, Presynaptic, Regional difference



