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¥-Aminobutyric acid (GABA) xMEFLE)Y
DRICEHBEICFELTBY, PEMEROE
Bt REEPETHDL L ERTEL
DHERIRTRENTENY, TAPABEZVE
FWwhADRAH = X226 GABA G HItE
BREPRELT, BE<HASLTWwAILHH
bR ENDDH B2

GABAKK XA TADPADHERIEHLD
Tower ® it ko TRASR T LL,
AEES B2 2mmol/kgX 4|/1H) i<
Lo TREDHERLETOEMRBOONL
Ih&d, —HCELTLORECHLTE
ez, ZOEMEL T GABA i3 blood-
brain barrier Z B8 LV Z & BEITH AT
AN

5T, GABA KX B TANADERE,
¥ GABA ThB#eHREGTHDOTIEILRL,
PMEMED GABAD B E2WE LT, BH
GABA BE*®®H 5 &, GABA-receptor 2
BEHicfERA €52k, GABA @ GABA-re-
ceptor {23 T ABMELMMELLEY LA
Vw3 >k, &%5\it blood-brain barrier % 18
BL %%\ GABA agonist 2R T5Z &,
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2L ) GABA RMERERELMILL X

VETHRAMEDSTEL, Thbb, BE
FHENTVD, oV, BEILO %
MTADAENS B, GABA RME(EERE
RS LTERTA LS AEYIZIRRDLS
2b0¥H% (Fig. 1 8H).

1) 7 -Vinyl GABA®19 i3 GABA #BE
# T % GABA transaminase (GABA-T)
HETA.

2) Na-dipropylacetate (Na-valproate) 1V iz,
B B iZ succinic semialdehyde dehyd-
rogenase ¥ [HE ¥ 5.

3) Benzodiazepines12) ¥, GABA receptor
DigE % allosteric I2Z{L 24 T, GABA
@ GABA-receptor ~ D M % 5k X ¢
%,

4) Progabide'® ¥, GABA receptor ® ago-
nist & LCTERT 5.

5) Baclofen'® it, GABAg receptor 245 &
#97% agonist TH 5,

FHREIZBWTIR, LEOEYDS L, 7-
vinyl GABA, diazepam, progabide, & U° bac-
lofen, I, TN O T, HEHATH L
HERMECAGIRZERATwEWVWITA LD,
GABA, receptor DRI 7% agonist & L TH
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Fig. 1 Structural formulae of GABAergic agents.

5 R TV muscimol!3 18D El = 2 (H%
RIETAPAETVEW) T¥DFVhAR
Eicd T 5HRER EA~B &L LB, El =
YABAT I B, BICPRBEROBE LY
WIS+ L6 T b glutamic
acid (Glu), aspartic acid (Asp), GABA,
glycine (Gly), taurine (Tau) % EiZ3xt+ 5
e %®aT L7, %8B, Na-valproate DEl =
ARV TRHEHLICL S TH
EOh L BN TS,

RBHRRU S &

1. RREY

El v X2 453k icC, FiR25T, 1280
BEBEH 4 7V (Fth 1 BE X ) FaT 1 B 2 BEH)
CTHBLTVALD3 AL &% 7 B
L0, EIv7 22 LTHVhAYERSE
L LRy 18I 2 @y, EHLT
SELUEITVWhARBERXBZ LA LD EERIC
LA 2, ERERUMBEIVTALM
HEMHTSEE—REL L.

2. EPRUKEE

7-Vinyl GABA & Imperial College of Sci-
ence and Technology (London), H. F. Brad-
ford #i% & 1, diazepam 13K HER TEHAR
&%t & b, progabide i BEIREMTEKRARH
% L T LE.R.S, Synthélabo & ¥V, bac-
lofen iR BEF A1 F-—KXEHHLhthe
nNESEhZb02HAL 7. Muscimol i}
Sigma Chemical Company & W EA L THEMA
L. BEFERITROTELTH S

Y-Vinyl GABA | £ BAEKICERL T,

1500mg/ kg % BEIERITX 5.

CEBEEKICERLTS
mg/ kg % AR S

HEBAIEKIC suspend L
T, 100mg/kg % ISP
5.

: Dimethyl sulfoxide (DM-
S0) L KiziE# (DMSO
1z LTK3IEEZM
A%) LT32mg/kg % B
A5

CHEBAEKICEREL T2
mg/ kg & BEAIIX 5.

% B, diazepam UMD IFEEEEICZ FhFh
SEREEKTREREAZS LS. T4, di
azepam D XFEE# 213 £ @ vehicle ¥ RIEBEE
AR5 L 7.

DEnS5Eiz 2h Eh 8 L 7= BB ¥

KHE L SBL TRE L7 (7-vinyl GABA?,
13) 21)

Muscimol

Progabide

Diazepam

Baclofen

muscimol??,
22))

progabide diazepam

baclofen
3. BVhARBHROYWE
ENENOEYRS 1 MBIV RALSE
REEHHEH ETHH® W10mn s 1%
PAB0E £ T LiFa) 47w, MEIRR%
HEL 7.
4. FHOBBRU7 I/ BAHF
TRENORYIES | BREZICHEL, T
RLEWEMBL, KB — /MR £ EE I
LT/ E R 2B & B R %, EHIC1%
picric acid %1 2 T homogenize L, #®LtiE
BR5MC Dowex 2 X 8 (Cl1#) %z TAMZ
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picric acid # BV 72 ® B, rotary evaporator
YAVCREG - ZEAL, Z0RE*0.01M &
B pH2.2) WEBEBLT, 73I/8o9WEHR
BelL, 73I78AWR, 73 BEBMT
%8 (EEHTIH, A-5500E) ¥ WV TiTo 7.
5. ataie

BONLERBHEDHEEMRTE X Student
t-test IZ K o 7.

xR R M

1. Y-Vinyl GABA

El @7 X2 7-vinyl GABA (1500mg/kg) #%
BEAESG T 5 &, EFPISFHRI VITEES
WAL, —EOMEBIZHITLEY, HEHEKESL
AL 7, 1EEZICHY BTRI#ETS
L2t b El vy AEA DTV ARENH
BE&hhehoi,

F#kIC 7-vinyl GABA #1%5 L T 1 B¥f#%,
FOhAFRABRE T ad o BIBDEl <
FREOWT, AT I BN E T R,
GABA 8/ &, MBH oM 2&IcHIL T
WaHhIEMFBEINS (Fig.2). %38, Gluy,
gultamine (Gln), Asp, Gly, alanine (Ala)
BEDTIJBKICREEBFROON LD
.

2. Muscimol

El =% ZiZ muscimol (3 mg/kg) %HEEA
B5¥TaL, Elwy REHFYL0FH%LD D
TKEY, BEQEHREL 2, B DH
BMLTOIBEAYRIEL 2L Btz E, 1
RSB LT RiB TS &, @l birv
hAREBERS Wb o7,

FI#%iC muscimol %4%5 L T 1 Bef#%, v
hAZBRRBREZTDL o BN EIvY R
K2oWwT, BAT7I VBN EIT- &R,
Gl OFE LB EH S (Fig.3). Glu
RESLTVATREbHETICAEETIR %
ol MOTIIBICIEE - S EILFRED
Shizd o,

3. Progabide

El =% X iZ progabide 100mg/kg % FE IS PI#%
5%5L, E§H£10~159 & b El =7 21317
BERIELSL, EEREERELL. 24, 1K
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Fig. 2 The effects of 7 -vinyl GABA on amino
acid levels in El mouse brain. The
values are the means * SD of 5 sam-
ples. “p < 0.001, compared with control.
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Fig. 3 The effects of muscimol on amino acid
levels in E1 mouse brain. The values are
the means = SD of 5 samples. °p <
0.01, compared with control.
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Fig. 4 The effects of progabide on amino acid
levels in E1 mouse brain. The values are
the means * SD of 5 samples.
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Fig. 5 The effects of diazepam on amino acid
levels in E1 mouse brain. The values are
the means * SD of 5 samples. p <
0.05, compared with control.
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Fig. 6 The effects of baclofen on amino acid
levels in E1 mouse brain. The values
are the means * SD of 5 samples. p <
0.05, compared with control. °p < 0.01,
compared with control.

FI#kIZ progabide ##%5 L € 1 B¥R#%, 1w
NAFRFERLTDL b2 UBOElwy X
oW T, AT I VBT &R,
GABARX¥&®T, WTho7 i/ BIILE
PROLN L H o7 (Fig.4).

4. Diazepam

El = 22 diazepam (32mg/kg) % MR
B’5T5E, HIOFHL D ITHRFZHICHEL
L, BBRELYELL. £/, 1BBMECED
ETREETI E, e biFVuhARESS
BEN ot

R4k diazepam % #%5 L T 1 BERI#E, Fv
hWAFRABETbEr -7 JBDOEIwY 2
2onT, WAT I/ BT EiT- 288,
Gln DFEELHMARH 61t (Fig.5). %5,
TNV Gl CBREAHFBDOIT, DT
IJBCOHFELERBO N h o 1,

5. Baclofen
El =7 22 balofen (20mg/kg) % BIREAI$EX
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5+5L, $H107% K DITRIESETICHRIL,
BBREZBL. 7o, 1ERRBICHEY LT
HEETHIE, EHELTORARENER S
hhehol.

F#iZ baclofen 245 L T 1 BR{#%, (v
NABRERETO RS LJIBOEI =Y 2
K2wT, RAT I/ BT 2T- &L,
GABA, Glu RU Ala DEE LB HBED 5
n#: (Fig.6).

muscimol
progabide

bonzodiazepines

barbiturates

% *

Elv920irvhA %518 L LT, GABA
REBEOH AR A HR, 7-
vinyl GABA, muscimol, progabide, diazepam
B U baclofen ® v 4" 1 & E 4 SAER K O
RI VAR ET A L ABE SR
Fig T b nBE S h A EAREOBE+
BRL 7.
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Fig. 7 GABAergic Synapse and Antiepileptics.

@GABA i glutamic decarboxylase (GAD)IZ & W Glu L h&EHK S h, @
GABAergic synapse K7 6 it & 1, @postsynaptic membrane £ GABA
receptor {Z£5A 5. GABA receptor I$RAE LD T & X subunits & ) #ERE &
NTH Y, a=GABA recognition site; B =picrotoxine binding site; ¥ =ben-
zodiazepine binding site £ E X b T\ % (Kardos et al®”), @M S h7:
GABA @ — %R it presynaptic membrane 25 B YW AA I hB. T/, ®
GABA-transaminase (GABA-T) I & ¥ succinic semialdehyde & % 9, K\
“C succinic semialdehyde dehydrogenase (SSA-DH) (2 & ¥ succinic acid (SA)

2% 0, TCAcycle iCAN S EEINA.

7-Vinyl GABA % valproate i GABA DM ¥ HEL T, GABARETR
#, GABA receptor ~? GABA D E%iRE* ELA S+t %. Muscimol % prog-
abide |2 GABA agonist & L TE ¥ GABA receptor (@ subunit) {Z/ER¥ 5.
Benzodiazepines 3 benzodiazepine binding site (7 -subunit) IZ&& L T a
subunit ~? GABA OB+ EH 5. £ Dfth, barbiturates i3 GABA recep-
tor AESDCl 1 A > OBBY L AL S HTE AT,

Baclofen @ {E B ZBZ I3 muscimol, progabide & Uf benzodiazepine & % 1,

GABAg receptor TH 5.
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7 -Vinyl GABA (& GABA transaminase ®
irreversible inhibitor T & %°19 7= ®, BKA
GABA O AFHESH, L MkSTHE
I D GABA X BAEIC LA 5 2 L A7H
HNTWVA2Y . 7-Vinyl GABA RTADAR
FHIIHLTHICRBERIEDLNTEY, £
DT AP AERNFRE S LT p520:2
¥, El 9 RDWTOERIREhA T
<, 7-vinyl GABA 355825 ™ GABA i#
%5, GABA receptor ~ GABAEEE*%
WmEesZLicky, TOMEBELRET
H2b0LEZLNS.

Muscimol {2 GABA, receptor D $¥ R %
agonist & L TEZ T 0519 isoniazide
RV AT 2R ESHESNT
wpP, El vy AL THHHITwhA
ER %R L, muscimol i2El =7 X GABA,
receptor {Zxf L CTi&#E agonist & L TERT %
ZEHEFENS. & B, muscimol T’HITX
N A Gln fEA* LR LA #%, BH ® muscimol
{2 & 0 GABA receptor ICF|H & N B N &
GABA EMBA L7272 ? feed back & L T,
Glu X h ® GABA £ B % (glutamic decar-
boxylase) DE¥ET &, #€TGlu &Y
Gln &% (glutamine synthetase) D &ML
EARZ S0 h b Li v, Progabide i3
muscimol & [l #% 12 GABA4 receptor agonist
T& A A%, muscimol & R% D FENIEBD T
Bulk, TAPARXEDT, GABA Rf&
EEBEBEEORE S NS PERBEDEREE
e THEROFENFEDONRTED, TAHD
ABEIZOVTHOHENNEREMTbh T
%13.28) Progabide i2El 7% R iF VAN
L T muscimol & BIHE%#HIEF %2R L =45,
SASERI I muscimol ICHLLBETH -7,
$, progabide A7 I JBICIEE o 72K K
ferBdonEh o2l b, HTADLAED
TELRYRAOUEDHAEYPLLT, 20K
HICELRBILDETLLS.

Diazepam i3 benzodiazepines ® 9 H4FIZH
HONAEHOBW DL LTHLATED,
BROICOFASATVIEYTH L. —RIC,
GABA receptor i Olsen® 12 & o> TIREEh

Twa k92, GABA receptor, benzodiaze-
pines receptor, picrotoxin & B&E i} v h AH|
i U742 barbiturate & BEEHIHIF) D receptor,
EUr7us4F-Frr 204208 EKE
L CHE XN TwaH, benzodiazepines X &
® receptor L&EAT AT LIZL D GABA re-
ceptor D& % allosteric ICEfL & ¥, GABA
+F D GABA receptor ~DEEEX I DESHIC
TH2HDEEIZLR TS, - T, diaze-
pam ® El =7 2t vwh A X+ 286 ER
%, GABA/benzodiazepines H&# % At L T
OB LBRTLHLILENTES. &8, diaze-
pam {2 & o THiPN GABA OEBE & 4o 7
», Gln o EA»ED bR, Zhi diaze-
pam D DER & LT Dglutamine AR (7
Y 7MKL T, Glu & NH, P kY ER) gk
ERBLTWAH0hb Lk,

Baclofen iX, LEDFEWELRE D, GABAg
receptor {ZEM 3 % 4§ R 1Y receptor agonist T
% %Y. GABAp receptor 25k Cl™ A #
>Fr 2N EMEL 7/ GABA receptor

(GABA, receptor) & £ 7% Y, bicuculline,
picrotoxin % & # 7 GABA, receptor antagon-
ist 12 X o Tix GABA O =84 & ¥,
GABA, receptor agonist i~ X » CiFHib s h
Wb NDThA. GABAp receptor DI F AR
i1 HER D GABA, receptor 3R %2 -THED,
Bl 2 4E, /RBiIZ B\ Tid GABA, receptor i3
FICHEHMERIRE (S FEEL, GABAR receptor it
FEAFHEBIIHS I EHREATHR?
A, ARROERP S, GABA, receptor DA
% 53 GABAg receptor b i} Vi A I B4R
KBS TAHZEMRENRL. F 7 baclofen 2
& o T ® Glu, GABA KU Ala 2584
L7, ThikGln &Y Glu 0&B R0 EN
5T &, GABA receptor iFIf X h 5~ &
GABAEHMRBA L7012 Glu R Ala &D
BArE bR b Lk,

INETHEl 7Y RAEOEENHEOE
£, BOEFRIBICL DT hANBERTES
El =% RB#{Z i monoamines, ¥ 7% HH dopa-
mine, norepinephrine & ¥ serotonin (5 -HT)
PRAILTWAIENELMIIENRTEY, ¥
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KRS -HT %2 LR S €5 8EICL 5 TEl
IIRDFONAFBIEENEZ 20, Zh
5? amines D55, El=Y 27w AnRE
BRI 5-HT neurone DK T AR L E
E7% factor ThH5 ) LEEEN TV 73230,
)5, El=w Y ADRAT I/ BIZOoWwT i,
taurine @ R ¥ AIRME & 1T v 222324 3,
GABARDRERBRERDOR TR N o
2%, L, &&, Hattori 5%, El =
7 X Bi {2 B v T it benzodiazepine (fluni-
trazepam) binding sites ICHEFZEH O 1
v 3%, high affinity muscimol binding sites
® maximal number (Bmax) it ddY =7 X (El
RYRADOBRTHD LFRIEICHT 20w hA
BEMA L VREE) ICHLKEL, BAMFE
Wt RHL, Elvv 22815 GABA
receptor D—TWOREMRLHALMITL T 5.
GABA binding sites ® Bmax #5#fliL T\ 5%
CER—RICREE ORI B IIHIBE
DYRTHZE LR BT AL L b, binding
sites DFRAMEDBET BT HELL bBE
ShaH, FHEDOHRIE GABA, receptor
D #& % 6 7§, benzodiazepine receptor %
GABAGE receptor D{EBIEICL > TH El v
ADFVHRANFELZIIHHENENT, El=w
7 ARIZ BT 5 GABAergic neuron 2D RE
&, GABA %fEBYED El v R it v h A HH
ERBBIC DV T, X6IC45 %R % B
Z¥hs.
=} E
BRRBETAPAEF VW THS ElTY
X

ADTVRARVBEHNT I /7 BCRIZT
GABA %fE&E, 7-vinyl GABA, muscimol,
progabide, diazepam R U* baclofen D Ef %
BRELTROZ L ZHLH,ICL L,

1. 7-Vinyl GABA, muscimol, progabide,
diazepam & U baclofen & GABA recep-
tor iZx ¥ HIEABR IR L 245, wh
LEIRY AR LTEBRURITVRA
fER%ZRL 7.

2. 7Y-vinyl GABA i1 GABA iBF ¥ %8B
) I =B AN

3. Muscimol & U diazepam i # h #n{EH
BRER22IhEL L HICHA Gln %
ARIHEmMEE.

4. Baclofen i13f%M GABA, Glu RU Ala %
AEICEA &8,

UEDEKBRIERH S 7-vinyl GABA 2R
GABA {#t%#HE L T, WA GABA BE % +
AEEDH T EIZLD, muscimol, progabide
¥ GABA, receptor 12 GABA agonist & L T
fERT5Z &2k Y, diazepam 1 benzodiaze-
pine receptor # At LT, GABA receptor D%
EEBFHICTAHILICLD, 512 baclofen
i3 GABAg receptor agonist & L TER T4
Li&h, ThERT VR AR TS
YN X-F (WAR

REBRDDIZHD, HIEE, BEMEEKRS
A BABRICERELI#BLERTLELIC, B
BHEECLZVEHF T, ER BmEt,
RUEBRCHB DA KEREE IS
wizLET.

[

1. Oja S S, Kontro P and Lahdesmaki P: Amino Acid as Inhibitory Neurotransmitters, Gustav Fischer

Verlag, Stuttgart, New York (1977)

2. Ribak C E, Harris A B, Vaughn ] E and Roberts E: Inhibitory, GABAergic terminals decrease at sites

of focal epilepsy. Science (1979) 205, 211—214.

3. Loscher W: Relationship between GABA concentrations in cerebrospinal fluid and seizure excitability.

J Neurochem (1982) 38, 293—295.

4. Wood J H, Hare T A, Glaeser B S, Ballenger J C and Post R M : Low cerebrospinal fluid ¥ -amino-

butyric acid content in seizure patients. Neurology (1979) 29, 1203—1208.
5. Van Gelder N M, Sherwin A L and Rasmussen T : Amino acid content of epileptic human brain : Foc-



1546 Michael J. KWON

al versus surrounding regions. Brain Res (1972) 40, 385—393.

. B A BREENEORE LN ARBIERE. miEgsk (1985) 29, 1003—1013.

7. Tower D B: The administration of gamma-amminobutyric acid to man: Systemic effects and anticon-

10.
11.

12.

13.

14.

15.
16.
17.

18.
19.

20.

21.

22.

23.

24.

vulsant action, in Inhibition in the Nervous System and Gamma-Aminobutyric acid, Roberts ed, Perga-
mon Press, New York (1960) pp 562—578.

. Tower D B: GABA and seizures: Clinical correlates in man, in GABA in Nervous System Function,

Roberts, Chase and Tower eds, Raven Press, New York (1986) pp 461—478.

. Jung M ], Lippert B, Metcaef B W, Bohlen P and Schechter P J: ¥-Vinyl GABA (4-amino-hex-5-

enoic acid) , a new selective inhibitor of GABA—T : effect on brain GABA metabolism in mice. J

Neurochem (1977) 29, 797—802.

Metcalf B W : Inhibitors of GABA metabolism. Biochem Pharmacol (1979) 28, 1705—1712.

Johnston D and Slater G E: Valproate mechanisms of action, in Antiepileptic Drugs, Woodburg, Penry

and Pippenger eds, Raven Press, New York (1982) pp 611—616.

Costa E : Benzodiazepines and neurotrasmitters. Arzneimittelforsch. (1980) 30, 858—860.

Bartholini G, Scatton B, Zivkovic B, Lloyd KG, Depoortere H, Langer SZ and Morselli PL: GABA

receptor agonists as a new therapeutic class, in Epilepsy and GABA Receptor Agonists (L. E. R. S.

Vol. 3) , Bartholini, Bossi, Lloyd and Morselli eds, Raven Press. New York (1985) pp 1—30.

Bowery N G, Hill D R and Hudson A : Bicuculline-insensitive GABA receptors in mammalian brain :

Specific binding of SH-GABA and 3H-baclofen, in Problems in GABA Research, Okada and Roberts

eds, Excerpta Medica, Amsterdam (1982) pp 302—310.

Enna S J and Snyder S H : Gamma-aminobutyric acid (GABA) receptor binding in mammalian

retina. Brain Res (1976) 115, 174—179.

Krogsgaad-Larsen P, Johnston GAR, Lodge D and Curtis DR: A new class of GABA agonist. Nature
(1977) 268, 53—565.

4R FEBE, HHIERER, EREZ BEEAK, LI # oY A0TARARREICOVWT.

EExEh (1959) 8, 6 —10.

Imaizumi K and Nakano T: Mutant stock: El. Mouse Newslett (1964) 31, 57.

HE%—, BEXEH, AEFH EI-v7RAOTALALEZORAY -7 3 /Bl 7TANS X BRIBE

W25 2550V 708 e Aminooxyacetic acid DIEFICD W, WE{L¥ (1982) 21, 300—2302.

Guidotti A and Ferrero P: Ex vivo binding of *H-muscimol to GABA, recognition sites: A tool to

characterize GABA receptor agonists, in Epilepsy and GABA Receptor Agonists (L. E. R. S. Vol. 3),

_Bartholini, Bossi, Lloyd and Morselli eds, Raven Press, New York, (1985) pp 31—41.

Pratt JA, Jenner P and Mrsden CD: Comparison of the effects of benzodiazepines and other anticon-
vulsant drugs on synthesis and utilizations of 5-HT in mouse brain. Neuropharmacology (1985) 24,
59—68.

Micheletti G, Marescaux C, Vergnes M, Rumback L, Warter JM : Effects of GABA mimetics and
GABA antagonists on spontaneous nonconvulsive seizures in Wistar rats, in Epilepsy and GABA Re-
ceptor Agonists (L. E. R. S. Vol.3) , Bartholini, Bossi, Lloyd and Morselli eds, Raven Press, New
York (1985) pp 129—137.

Hiramatsu M, Ogawa K ,Kabuto H and Mori A : Reduced uptake and release of 5-hydroxytryptamine
and taurine in the cerebral cortex of epileptic El mice. Epilepsy Res. (1987) 1, 40—45.

Grove J, Schechter PJ, Tell G, Kuch-Weser J, Sjoerdsma A, Warter JM, Marescaux C and Rumbach

L: Increased gamma-aminobutyric acid (GABA) , homocarnosine and # -alanine in cerebroppinal



25.

26.

27.

28.

29.
30.

31

32.

3.

35.

36.

GABA REBIELEIv T XFVhA, TI /B 1547

fluid of patients treated with ¥-vinyl GABA (4-amino-hex-5-enoic acid) . Life Sci (1981) 28, 2431

—2435.

Gram L, Lyon BB, Dam M : Gamma-vinyl GABA: A singleblind trial in patients with epilepsy. Acta

Neurol Scand (1983) 68, 34—39.

Rimmer EM and Richens A : Double-blind study of 7 -vinyl GABA in patients with refractory

epilepsy. Lancet (1984) 1, 189—190.

Schechter P J, Hanke N J F, Grove J, Huebert N, Sjoerdsama A : Biochemical and clinical effect of 7

-vinyl GABA in patients with epilepsy. Neurology (1984) 34, 182—186.

Musch B, Fournier V, Beaussart M, Broglin D, Cambier J, Cenraud M, Chatel M, Deville M C,

Dravet C, Favel P, Ferriere G, Geets W, Goas J Y, Kulakowski S, Loiseau P, Louette N, Mar-

tinez-Lage M, Orofiamma B, Revol M and Roger J: Open long-term multicenter trial with progabide

in epileptic patients; in Epilepsy and GABA Receptor Agonists (L. E. R. S. Vol.3) , Bartholini, Bos-

si, Lloyx and Morsell eds, Raven Press, New York (1985) pp421—430.

Olsen RW: GABA-benzodiazepine-barbiturate receptor interactions. J Neurochem (1981) 37, 1 —13.
Kardos J, Maderspack K and Simonyi M: Towards a more physiological approach in GABA binding.

Neurochem Int (1985) 5, 737—743.

Olsen R and Leeb-Lungberg F: Convulsant and anticonvulsant drug binding site related to the GABA

receptor/ionophore system, in Neurotransmitters, Seizures and Epilepsy, Morselli, Lloyd, Loscher,

Meldrum and Reynolds eds, Raven Press, New York (1981) pp 151—163.

Wilkin GP, Hudson AL, Hill DR and Bowery NG: Autoradiographic localization of GABAg receptors

in rat cerebellum. Nature (1981) 294, 583—587.

Hiramatsu M: Brain 5-hydroxytryptamine level, metabolism, and binding in El mice. Neurochem Res.
(1983) 8, 1163—1175.

. Iwata H, Yamagami S, Lee E, Matsuda T and Baba A: Increases of brain taurine contents of El mice

by physiological stimulation. Jpn J Pharmacol (1979) 29, 503—507.

HRER :El = AOEPERZ O CICEPRIERIC BT HERT I BRECKE)CHT 28R, K
KEEsE (1968) 20, 387—398.

Hattori, H, [to M and Mikawa H: ¥ -Aminobutyric acid, benzodiazepine binding sites and ¥ -amino-

butyric acid concentrations in epileptic El mouse brain. Eur ] Pharmac (1985) 119, 217—223.



1548 Michael J. KWON

Inhibitory effects of GABA-receptor modulators on El
mouse seizures and their biochemical background
Michael J. KWON
Department of Neuroi:hemistry, Institute for
Neurobiology, Okayama University Medical School
(Dirfctor : Prof. A. Mori)

It is known that GABA is one of the important inhibitory chemical neurotransmitter sub-
stances in the central nervous system. Some neurochemical disorders, such as epileptic sei-
zures, have been treated by reinforcement of the GABAergic transmission system.

Recently we have studied the action of various GABA receptor modulators on induced sei-
zures in El mice. An intraperitoneal injection of 7-vinyl GABA (a GABA transaminase block-
er), 1500 mg/kg, completely inhibited El mouse seizures with significatly increased en-
dogeneous GABA levels in the brain. Administration of 3 mg/kg of muscimol (a GABA agon-
ist), i.p., completely inhibited the seizures with increased glutamine levels in the brain. Admi-
nistration of 100 mg/kg of progabide (a GABA agonist), i.p., completely inhibited the seizures
with no significant chnage in amino acids in the brain. An intraperitoneal injection of 32 mg/
kg of diazepam completely inhibited the seizures with significantly increased glutamine levels
in the brain. An intraperitoneal injection of 20 mg/kg of baclofen (an agonist for the GABA
receptor) blocked the seizures with decreased levels of GABA, glutamic acid and alanine in
the brain.

These results suggest that inhibition of El mouse seizures may depend on an increased
GABA level in the case of 7 -vinyl GABA, on the action of a GABA receptor agonist in the
case of muscimol and progabide, on the reinforcement of GABA receptor binding through ben-
zodiazepine receptor in the case of diazepam, and on the action of a GABAg receptor agonist
in the case of baclofen.



