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DT W ALAF & TGRS 53 ) P A2 2 W ) 28 4L,

FRRFRFEHNRBRRE (BE: 50 i #HD)
M A IE

(FBFI604 1 1718 1)

Y BRI TV MARER2 BT El = 22T, SL 7o % (valproic acid, VPA),
Tx5 V7 3N (acetazolamide, AZA), = hH# 2 3 | (ethosuximide, ESM) 7 & O WHAMER
L, BAOEMISTED y-7 2 /BB (y-aminobutyric acid, GABA), 72,5 ¥ L (aspartic acid,
Asp), 7V% 3 Bt (glutamic acid, Glu) BEE & OBIGERET L7, TohA 2 EE L72pB El =
ADBERENZ, VPA 250 mg/kg, AZA 400 mg/kg, ESM 400 mg/kg #ZNEIEEL, 1547, 30 4,
LEFH, 2 HRE, 3B, 6 FRMBOBRME KD EIFHBEE T, TohADHRERRA LG, &
BITHIER LIRS R TR 2 B & ¢ 2, M EOFEBIRET (0 - 2°C) K TUTOZE <o
2. N R ER < 2i%% 0.32M O sucrose D b ETHRES 2 — | L, 1,000Xg 10 HELT 2. 204118
% 20,000 xg 20 &L LT, %@ L% supernatant fraction (S 47E), % OE % crude synaptoso-
mal fraction (P4YE) & U7z, &4MEIC#51T5 GABA, Asp, Glu I i3 BERIME TR THIE L
oo PREITD S+ 7MY — ADFEIRE THEMBE CHERL 72, 2 O®E VPA T, 5% 15 5~60 5
DORITH LR AMEID A S H, MEIRRSED P4EO GABA DN (p<0.05) %, 304, 60 SFizgisdr7-.
AZA T3, ENE 1M~ 2 BEOBTH LR A2 &S LTz, T OIS E T, PAEO
GluBEODREA (p<0.05) %87, #7 ESM T, FEHE 30 5~60 DT ORAIE A S T,
U2 U BRSO AR E M E D ZEAL L H0 W HABIR & ORI ISR 2 BRI A o W o7, DLE
& D HIER R COMBEEMEOL L LV EHBIRMLTw3 L Bbh 3 PAEDOE(, S, VPA
DT O AERICIZ, GABA BE DM, AZA T Glu BEOHABEEL Twa I LnFBaNnt,

Key words anticonvulsant, neurotransmitter, E1 mouse.

BTE 20 TEELL E O SEHAS, L L R AK & L CEIER
KERENTHZ, INeDESIZHTFHEY R
LT 8DD7N—IZHEhEY, 205 bRiE
EVHEELTOMAT 3 /BICEREE252 3 LRbhA
LIESEBRARE, ANT x> 71N, BHEEBT IS
DDITN—=Thb&, TRFN NN TOf (valproic
acid, VPA), 7+ % V7 3 N (acetazolamide, AZA),
T ¥ 273 F (ethosuximide, ESM) %:ZA 7S, #
LTUWHRARDEI Y AEHAWT, 20O 3EOH
TONARIOHRG VR AR L IMAHREENEOE
BlcowTHET L7, 20HEE LTk, il ss
BOSEEE B, HREEDENSBECSEINT

VWL EFLNTLREEREL (> + 7 bV — A5HE,
PHE) 2D LE (SHE) /T, Hdviis
REBRORSETD y-7 3 /EE (y-aminobutyric
acid, GABA), 7 A/%5 ¥ B (aspartic acid, Asp),
TNY LB (glutamic acid, Glu) ¥R % I L 72,

WHE L UHE
[. EB%EHY
1954 B ET FHEENEFROSRIZL>THRRE S
n, FHRINLTORARDOE v A 2 #H LS, Z

DEl =7 A EHSEELD, PHRE2LbY 3
BRABD BRI (W 15~20cm O 12y i

Abbreviations : Asp, aspartic acid; AZA, acetazolamide ; ESM, ethosuximide ; GABA, y-
aminobutyric acid; GABA-T, aminobutyrate aminotransferase ; GAD, glutamate de-
carboxylase ; Glu, glutamic acid ; SSA-DH, succinate semialdehyde dehydrogenase ; VPA,

valproic acid.
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2) 10k D, BRILEEoMEEBRET VWAL
BITZETHIONATWS, SEEREERLLE
< Ak, 1981 & 5 B it BRI FRAEERFEF» S8R D
3137 b0T, FIO-95DbDEFERLE. Elw7 A
i3, £%4~5B4AL0BLEOKY ETFRIEEIT
v, TuRAREE LR 12~148% (KE, 30-40g)
ORI ADHEFER L. EloniBe LT, ddY
BevAEBEALL.

II. ARSI EE

VPA ($EE5EREH), AZA (HFELV S ) —#AE
#), ESM (S38I) %, Th*n El =7 A0
PUCESR T 3 7o, ZHEBEAKZAWVT2.5%0
VPA, 4%®D AZA, 4%D ESM Oo&BEHE=E22<Y,
0.3~0.4 ml JEREPICEET L 72,

. REXHZE

VPA B (n=3-4) &£ AZAF (n=3-4) DV TRE
HIET, ST 1547, 304, LESRE, 2 BE, 6 B,
—7 ESM 8 (n=3-4) i3 E5R, HE5H% 3042, 18
R, 2EFRD, 3R, 6 WML x ORI, 50 @O
Y BRI ET o, TR AREOEERELD
Thd, EbicHBELUREERFICTRZERE L.
¥ 7R B O M BERED 2ozt ) Vi
% Uiz, BBt ez B D B LA 2 RV
f2. WOHLAKOMEAEORES & 7 2/ BIBEHR
FEDHoHHE, M1k LTy, BIEETART

brain

e (0~ 2°C) W TIT- 7.

GABA, Asp, GluBEDORIE L, ME» L Graham
SYDEERNBEBRNELRE —HREL TTo%, El =
v OMiESRO VPA, ESM BE I BERMEED EMIT
HBTHELRY, AZABER, BiREI7 oS
74 —ENCTHEL 2. MEEEORIENR, Lowry
ENZTITo 1.

V. BIEAREERED®

EOBOWE (PAE) #ELFCANTE EORK
BT, 5%DINY—LTAT e MEFREH Sml
Z, 0°COIRET I8BFMBEL /2. A3V VEEF MY
7 LEEE TR OERDIE 2 vilkE, FOWELIR
DHL, T|ERT2.5%DF A S 7 ABBIT 5 REE
Bl ZOEELLEES 0.5mm OXE XL
L, 7 a—VTlikE, B oy > THRIkL 2,
ZONEEOUDOZRY PO Lt FH 4 P ES
WTARER, 5RO KoL 494 VRS
T 0°CT—HE, EBTIHBHMOEERERICL-T
BEELS, BRI, BRI Ve VBT
wE LI,

B ##

1. Elvo2¢&ddY v 20O MRRASE B 1T
BET I /BMBEOLE
PAETIZ, GABA O#EEIX ddY =7 X T9.9%

J + 10 vol. 0.32 M sucrose

homogenate

J centrifugation at 1,000xg for 10 min.

supernatant

centrifugation at 20,000xg for 20 min.

pellet supernatant

(P fraction) (S fraction)

N 4+ 3 M-perchloric acid

homogenate

4 J centrifugation at 5,000Xg for 10 min.

supernatant

% 4+ 2 M-KHCO;3
pla

ce in ice-box for 60 min.
J J centrifugation at 10,000%g for 10 min.

supernatant

¥

store at -20°C

measurements of GABA, Asp and Glu.

Fig.1. Flow chart of preparation of subcellular fraction and method of

extraction.
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Fig.2. GABA, aspartic acid and glutamic acid levels in the
crude synaptosomal fraction (P fraction) and the supernat-
ant fraction (S fraction) of ddY and El mouse. The bar
represents the mean+8D of 3-4 mice. 1, ddY ; &, El ;

*p<0.05.

Table 1. Serial changes in serum concentration of VPA, AZA and ESM

Serum level Time after injection (min)

(ug/mi) 15 30 60 120 180 360
Vl(Dﬁ;g/mI) 60820 518+43 41130 250+23 — N.D.
A%ﬁg/ml) 459 =65 302+24 239+21 35*11 — 4.7£2.2
hS(lltfé/ml) — 630+22 422+31 232128 125%+33 8.7+3.1

Values represent the mean+SD of 3—4 mice.

N.D., not detected; /, not determined.

1.3, El ©2 27 10.4£1.3 (n mole/mg protein),
Asp DBE 2 ddY T 13.3+1.5, E1 T14.8+3.6 (n
mole/mg protein), Glu O ¥ L ddY T 31.8+3.4,
EIT35.4+1.4 (n mole/mg protein) Th-7 (&
2), EHUEEREG L, oL,

STE T, GABA OBEIZ ddY 7 AT 34.0+
2.0, El ¥ 2T 35.0£5.0 (n mole/mg protein),
Asp D3 ddY T 23.8+0.5, El T31.2+2.6 (n
mole/mg protein), Glu ® & B i3 ddY T111.6+
10.2, El T 88.8+13.5 (n mole/mg protein) T& -
72, AspBETOAEl 7 2D dAdY 12 b {E
Tho7: (p<0.05). &7 I/ BOBER, X
H1:D PREDFH S S HAEETH - 72,

II. VPABSBOBMAT 3 /BEEORENTE

VPA #5 T, E8E 15 505 1B TVRA
MEIA A & iz, # OO VPA OISR, 154
BT 608420 pg/ml & BESEIEL, 6RFRI% Rl
FEENLZPo7(E L), T 0AAMEHRLS L
ot 2GR T, MmAPEEE 250423 pg/ml & h
D EEERL 7z, BEANE T5 9 Th - 7o, IoHk
SETOET I /BB, GABA T, PAHET 15
7, 304, 60 R EEMETL, 304, 60 HMETH
BomerLz(3), SHETIE, 28, 68
MBICEERBA % A7, Asp T PAET 15 43, 30
SRICPPBLYERLEM, EEZER R -2 (K1),
Glu T SHET 1 B ICHEE LM% 7 L i
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BuEkikashroie (B5).
. AZA B5BROKAT 3 /BBREOEROET
A OS] E I ESRE 1 IR~ 2 BRI A5
. MICREBER I 15 4348 T 459+ 65 ug/ml LEREIC
L, 6T 0 WE» ok, HEHE 07T
Dotz MOMBABTOET & /BEBECDWTI,
GABA Ti, PRAET 1 BREBICHENE AL DEEE
o7 (6), Asp TR P AT 1 B, 2 KR,
6 BB E S ERLINEBEERA SN2 o1
(®7), Glu TR PAET 304, 185, 2 RR&R
BAheasrn, 1EM 2BEBEORPIEETDH-
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Fig.3. Changes from control values of GABA
levels in the crude synaptosomal fraction (P) and
the supernatant fraction (S) of El mouse brain
after intraperitoneal injection of VPA (250 mg/
kg). Each point represents the mean=SD of 3-4
mice.

O, crude synaptosomal fraction ; @, supernatant
fraction.
*p<0.01, **p<0.05.
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Fig.4. Changes from control values of aspartic
acid levels in the crude synaptosomal fraction (P)
and the supernatant fraction (S) of El mouse
brain after intraperitoneal injection of VPA (250
mg/kg). Each point represents the meanz+SD of
3-4 mice.

O, crude synaptosomal fraction ; @, supernatant
fraction.

2. SHETE, 2HBMHBCOAEELRIEH LD
7z (E8).

IV. ESM %58 n0KA7 2 /BIBEORRNEE

ESM 5 TlE, kA O 30 H~60
FOMTHS NIz, MPEER 30 5T 630122 ng/ml
EBEIEL, 6BMATIIIZIEE, o7, FER
iz 60D TH- L MOMIASETOET 3/ BRIBE
DZEAtiX, GABA TR PHE, SHE L b EizA
shixo2(89), Asp Tk, PHET 1 EEE
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Fig.5. Changes from control values of glutamic
acid levels in the crude synaptosomal fraction (P)
and the supernatant fraction (S) of El mouse
brain after intraperitoneal injection of VPA (250
mg/kg). Each point represents the mean=®SD of
3-4 mice.

O, crude synaptosomal fraction ; @, supernatant
fraction.
*p<0.02.
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Fig.6. Changes from control values of GABA
levels in the crude synaptosomal fraction (P) and
the supernatant fraction (S) of El mouse brain
after intraperitoneal injection of AZA (400 mg/
kg). Each point represents the mean=+SD of 3-4
mice.

O, crude synaptosomal fraction ; @, supernatant
fraction.
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DABREERYE AL DT (M10). Glu Tid, PHE
T3, 6RRIBICES R A EEEI R 5T
(B 11),

V. PREOESEFRL

12 iCPLAEOEBERETT. CONEIREL LT
VIR =LA I bR TICES, BELT]
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Fig. 7. Changes from control values of aspartic

acid levels in the crude synaptosomal fraction P)
and the supernatant fraction (S) of El mouse
brain after intraperitoneal injection of AZA (400
mg/kg). Each point represents the mean+SD of
3-4 mice.

O, crude synaptosomal fraction ; @, supernatant
fraction.
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Fig.8. Changes from control values of glutamic

acid levels in the crude synaptosomal fraction (P)
and the supernatant fraction (8) of El mouse
brain after intraperitoneal injection of AZA (400
mg/kg). Each point represents the mean=+SD of
3-4 mice.

O, crude synaptosomal fraction ; @, supernatant
fraction.

*p<0.02, **p<0.05.

V7B EENDONBRaNE, —F, v+ 7
AR L & ) 7RG & ORICEET 2 EELRIZ S
T, oW el bDiRBEEs A,
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T MR THEA SN T 02 BT L RABI ORI
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Fig.9. Changes from control values of GABA
levels in the crude synaptosomal fraction (P) and
the supernatant fraction (S) of El mouse brain
after intraperitoneal injection of ESM (400 mg/
kg). Each point represents the mean=+SD of 3-4
mice.

O, crude synaptosomal fraction ; @, supernatant
fraction.

+50

=3

7 Change of Asp

Selzure-free period

2 3 6
Time after {njection { hr )

Fig.10. Changes from control values of aspartic
acid levels in the crude synaptosomal fraction (P)
and the supernatant fraction (S) of El mouse
brain after intraperitoneal injection of ESM (400
mg/kg). Each point represents the mean=+SD of
3-4 mice.

O, crude synaptosomal fraction ; @, supernatant
fraction.
*p<0.05.
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Fig.11. Changes from control values of glutamic

05
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acid levels in the crude synaptosomal fraction (P)
and the supernatant fraction (S) of El mouse
brain after intraperitoneal injection of ESM (400
mg/kg). Each point represents the mean=+SD of
3-4 mice.

(O, crude synaptosomal fraction ; @, supernatant
fraction.

Fig.12. Electron micrograph of the crude
mitochondria ; s, synaptosomes; X20,000.

synaptosomal fraction (P fraction). m,

RS
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HREEMEELEELNTWVE 7 3 /O GABA,
Asp, Glultirvh AL TEELELENEFO
1D2THS. Asp, Glu BB HEDEENE TH B L&
AHNTEY, BIRAEAPKENEAC LT,
seizure focus @ spike activity D&% & 7- 39,
72 GABA R ICE T 2 MBI R DEEWETH
D, BIRAEACIMENEA & - T, spike activity
DBV ELLELSTEEDLRTLAY, YOO
GABAE*BA 2 €25 DEHIB TV NAZHESR
T35, RMICAN O GABA 5 8ME ¢ 5% D
EENSTTORAEREET 29, & SICHRKRE
TOH GABA DEHEIL, K&AD GABASHRE LD
OBEDREL, L O EELBEENH 2 EBbNS
ﬁﬁaw%@%%%%@mmAﬁﬁﬁmﬁﬂu;5
FALEBEBCHET 2 2 L3, ERFICIRagETH
5, Lo LENL D BROAEFECT, v+ 7Y —
LBEICEENDSEE DL B HERHEEIINTS
DB, T & D MR RIS T O GABA BEDE
LRBERBCHETE 2, 2L EsNIF—F 1,
BB OMER R TOREDRERRDbLTWE MY
oL T, H2BREORMAEL S, ZOHE
WHEDE I AHLRWAELBbLN S, Wood 59
By 7 bV —LBE RS EIZ, MEKREETO
GABA WE DA X 2 B2 5HE T 2 0z, +45r=
TAELTHETEZEE->TWwa, MlESEL 12
YF TR = AGEOFEEICIE, VLA LALRFES
H5., SEOWMEICHO I FETE, Msy+ 7
V= ASEIZESILY, crude Y F bV — ASE
RO, COSWEETEBEITAL L, YFTR
MEEGLY T TN —LIZB-T, T haYFYT
YIFIEL Tz,

/ffxm%A*EEEMWTE LTWway+ 72
NEDY, ARZEYVE OB & BHUCE S b B S
Tha I, {HoNTVE, TLFLra) L
/wzrbvv/my+7A~M¢u%ﬁEuﬁE?

EA3, EEOTEEC L > TE SNy T AN
%uvwfm%&u”u L LIESE L LT
DT L 7EIZOOTE, M OMEHETHEL o
TRV =% v F 7 RN, GABA, Asp, Glu 5%
RECEFENTOD LV I RBET L2 8E 8, BE
DEIZALNE G, Loy )+ 7 AR RE A
7o PH)EEH GABA 13, = 2— 0 > O MEEIOR 1 HIRY
BICHEHRICI D AL N AW E LI MBI H B, A
FETF AL, HElsIHETI8RT, 718
DR T 205000 LIV, H30IEEEWE
DT I /BRITIE, Katz 590 /NEBLIE S Tid £ & 7%

LOE Litgy, L LD GABA, Asp, Glu
BER, 7EFLa) R IVTRVFY iR T
FBLABWIEns, vyIr7RANICHICBBE S
ENTHRVLELTY, MREKE»oHBE &, &
TR CHMBEICEL T, SENThADI L
WARETH % L Bbh 3,

SEDOWROBR» S, &7 3/ BBEDOY+7
V—L5rE (PAE) &b (SHE) TORETIE
EE®7:) SHEDHMBPHED 2~ 35 LBV IEE
ZRLI. fBOMETH SHBOAH P FEIC S~
T L5~ 2f5RVWEBEERLTWAEM, A DEE
i, REY A XENLBORLIEEET S BRT,
TI/BYHIRERETEILERLTVIDTI
B EEZS6NL, BICREI LTV 2oMas
BTOET I VBEELrEEOFRBLLERLTA2
&, GABA T, ¥+ 7NV —244HE (PoE) 0
FEIZ#) 20~30 n mole/mg protein”®?0~22) p 3 o g
REIDV2~3BEBBRETH > 7. L»L Los
cher®D|E TIL, EHEOREREDHE DI oo T,
Asp, Glu B L Tid, MlESEO v~V TOREID
7% <, Sarhan 52D EEZ T TH 2, SEDFKERICE
SNI:PATE, SHEDT I /RRIEE Y, hoWRESE
EDEXDLTIE, FEHEESHTE G, M HFE
PHETECLZECTE VWAL EZ NS, —F
Elvv At ddY vV ADKOMALSETOT 3 /8
BEOE Tk, GABA, Asp, Glu £ biZ, PHET
BHEEZRASNE Do, SOHETIE Asp TD &,
El v 20 /0 ddY WHREBE I E» -7, £y
AL TOH Kurokawa H*WO|EICHASNE L 5 7, El
~ 7 ATId GABA M%<, Asp, Glu Dz D7
G ELABRIEE S L o,

RICHR L 2230 W AFIO £ E PR & B 7
I/BRERE L OBRIZ DL TIRRS, VPA i 1963 4
IO T WILARIE L TR s -, 2 DIER
BRRKEZTONRACHLTELIENDD, 1
SFLET P IV=LTONALLYEN THL L ED
NTwa, Zhi: GABAEEIME Y + 7 R gD B
ZELTZ2OMBEBDT, %L T GABA B » g
s w20, 20 GABA &F &%, SiEEIC TH
VHASERI O FEBLFHEE EBR L T2 gL
DWETIE, MO GABA OB G R AR
i, BES L ELID L B SR B8 YN
(MBA@%M@@@H&MBA@ﬁ&yﬁ%ﬂ%@T
BB L VPA L OMAERICE 3. VPAD T 2 /8
7 /b5 RA725—¥ (ammobutyrate amino-
transferase, GABA-T) ~OIMHEIZIRIZ 0320, &
DIFEETHIHFHB L I 77 & PhkRRES
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(succinate semialdehyde dehydrogenase, SSA-
DH) 1o L TOIMEIVERIZFR, £/ VPA 127
NEIVEBTANRF YT —Y (glutamate decarb-
oxylase, GAD) X L T b RES ¢ 5B E H H 5%,
BlEDF—%i%, VPA 2k 5 GABA REDE{L%#H
MAELY R~V TOMFIZ LT, Bebicdhi,
VPA I3BIRKIC, Y77V —4TO GABABE %
BEms ¢ 220, GABA OB, MADERMAI TR
7D, SEED GAD £ GABA BSEEZNIFVBRLE
39 Z LT GAD BRRERSF Y 7 b V- L3 BT
T3 edbhoTwns, TLO6DERLY, VPA
WRIREY I GABA fREIEMARSR R T GABA & 38/N
2RB3DT, EMVALVTORETR T LBV AR
W, 1T VPA @ GABA LHi%, GABA SRS
b, L% GABAABORECESZDTREZVLS
LEIBNTVES, L L RO EDHEILT I
1, BT~z nL OhofER L H 5%,

FPE L, BROELTHEERSZ 50 RLE
ZEMOBENETESL. 2L CERNCHEDZEBE
<o GAD O{E#, GABA-T, SSA-DH Dl & 72
HoshLTwiky, B2iL, Y+ 7 V—ATO
GABA BN, MW AER2HLTICIEH £
DhnT €3 B3R, YTV -LATO
GABA DI, 41 V=7 Y FdwihA, EHEK
BT VHAIT 2 TR ABIERIR & BERs %
Mol W L WnIRENDH D, F4TiE, e
W7 hYV— L0 GABA OEMH, ¥ FTA»S
® GABA QB2 BET 5 L I IABZ VL EWVS
HThD. bdrbdT, VPAZ LBV T T MY —
LD GABA O, _¥FL i b7V —LiFn
NARKT 3T ChAER L EZE-HEENH-
722, L3 Z ka5 HE GABA ABHRESE X
Bxhtna, SEOWETLRRZRIE, Elv v ADY
WA AMTEIRIR L B ORIESE, ey T TNV —
LBEL PAETO GABA O DEICEREZE
EhsdhieZ ki3, FROBEIFTIHMATH S,

Wiz VPA L IO EEME L LTOT 3 /BO
BURIZDWTIRNS, b HVDIE Asp £ DBET,
VPAREK X-> T Asp BEORBD 2 A LDD LWV
b DTH 23, —F Sarhan 5221%, Asp BEDE
D3, ORIBRAE TR EBEOWAITOELTH- T,
YF IS — AAETOEE, Asp KL TIRIEE
AEREDENT, I GABA W, ¥+ 7NV =45
ETOMNZRD 22, LETCERELREEZro7. %
LTy 7tV —ASETO GABA BEOKH RN
W, 2BTO GABABEDOHMIVEETHS
EE-Tw3, L»L Chapman 5*, Chapman*®ii

IMOMAIFITDT & /BBEERREL, VPAKREWK
kD, GABA BEZRECBLTO&EMERL, —
7 Asp BERKBELBE TR 2R L. GluBER
BELREATHEIL, KE, METHEMNL TV L
MEL TS, ASpIBERYD AN =X LIETHTS
508, TEEMEE LTIE, AspARKEETA2EE (7
ANSEVBN I VAT I F—EHI0IZELE VB
ANKRFYI—F) T B VPA OEBEWNZERS
RBaEans,

Wiz AZA 1E, 1952 £E Bergstrom 542 X D ¥
T, TADADEBEICE G ST, AZA 3 RERIKEE
Fru>3BEOBERICNT 2HEEERA, BECAOS
NTWLETEERMNEBEER SO 2ERTHS. AZA
ORIV AERORTBFCEL TEWw L 22dl
505, 1DBMARBY AOERCL T, HEMR
JOBEBELETEE5, £ LTHKAT I /BOZE(L
&7 L, B2 GABA, Glu, ZV¥ 2 v OEMNEH L
»H 3 O Woodbury 59DHEN A SNDB, DMz
BMHE 7RO BEER2EZ2EEDR TR,
SEOFFERER T, Woodbury 5¥D#HeE L IZFHER
TEEENB LN, TRLBFITVRAREMO
MRS EO PAETO Glu BEORY o, BR
AR AHONI I L THE. AZAIL L ZBAT I
JEBBEOE(LIZOWTORER, MIZIELEALSS
NEVBOTHSEROWFRIFND.

—FMAO GluBECHELE5 2 5 HT W A
LT, 72/ 0EF =, PrENRL, PUA
IF4 A vRENRBRESNTNDS, Y7 ¥ LEET
W, A Asp BED L L GuBEORL 2H LD
Z498) T MR Y 7 €A REIC K 2EBERORER,
WEBEBT 37 va—AFARORED, 7w
HOEBOET I L 2REEORIIC L 5 2 L3RR
ahs, SEHOWEOERA NI AZAKREIZL D
GluD®E s, BEO Z LMol lzd LiERlah 3,
UL GuBEQET EMTIRAFERICOVT,
o & D ERBALLRMXIEAHISE,

—B ESM 347 ¥ 3 FOLEWT, BRI HER
ANTH 20 EEFBET 20, TORADIERBERCD
WTIRELCASN TR, MR TOELEN
BPEFB & D DI, HREREE~OERT, Nat-K*
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Effect of Valproic Acid, Acetazolamide and Ethosuximide on Seizure Threshold and Subcel-
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Abstract

In order to elucidate the mechanisms of anticonvulsive action of valproic acid, acetazolamide
and ethosuximide, subcellular levels of y-aminobutyric acid (GABA), aspartic acid and glutamic
acid in brain were studied using a convulsive strain of E1 mouse with throwing-induced seizure.
The adult E1 mouse with acquired convulsion was injected intraperitoneally with 250 mg/kg of
valproic acid, 400 mg/kg of acetazolamide or ethosuximide. A seizure response to throwing was
evaluated at 15, 30 min, 1, 2, 3 and 6 hr after the injection. Immediately after throwing, the
mouse was decapitated and the whole brain except cerebellum was dissected out, frozen in liquid
nitrogen and repidly homogenized in 0.32 M sucrose. The homogenate was centrifuged at
1,000xg for 10 min. After a further centrifugation at 20,000xg for 20 min, the supernatant
fraction (S fraction) and pellet (P fraction) were obtained. The P fraction consisted mainly of
synaptosomes and mitochondria, which was confirmed by electron microscopy. In both frac-
tions, concentrations of GABA, aspartic acid and glutamic acid were determined by the enzyma-
tic microassay. An administration of valproic acid suppressed throwing-induced seizure for a
period of 15 to 60 min after the injection. During this seizure-free period, the GABA level of P
fraction was significantly elevated (P<0.05). An injection of acetazolamide inhibited seizure for
1 to 2 hr, which was associated with decrease in the glutamic acid level in P fraction (P<0.05).
In contrast, no consistent correlation was observed between seizure activity and subcellular
amino acid levels in the ethosuximide-treated mice. These results suggest that inhibition of
seizure by valproic acid and acetazolamide is attributed to an increase in GABA and a decrease in

glutamic acid concentration in synaptosomes, respectively.




