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El-=2 2 2B 350 7aBoP i il AER & RN
YT I )« TANNSX LB - I7NVP 3 v
HRIBRE I R TR

SRKERFRDRBERE (FF 50 BER)
F B ¥ —
(BBFN584F 3 A 25H % 4F)

TORARD El-= 7 X 20, NV 7o (BUT VPA L) ORI h AEBFERBEOMICT 3
&, MRy 7 3 VBB (LUT GABA EBR), 7ANIF VR, SNy S R RIE T RIR B TR L 7:.
WL LT, MW GABA BE2HME R THVVLAAFRERT I EBHIONT 37 8 /4 * VEEM
(AT ACAA LB DFIREFHE L 7z, N7 Y A E2HTEBFE, TobbAE»D, 15~20 cm FEic
MO BBz EIcd D, R 12~13EBOEI-= Y AR T whA®2E 2T, VPA250mg/keg &7k
AOAA 20 mg/kg # BREPNEST DI, B Y _ETRIBUZ N 2 RSO FHE & 4P GABA, 7 235 ¥ U #,
TNy L BEREL:, NEERO T RIIREERPCHERE L, BU3FTICTIER < E D L. GABA
, TARNSFE U, S5 S vBOBERBREICL > THl> 7. VPA (250 mg/kg) D#&51¥, El-< v
AR ETRIBIC X2 0 vhAns, EHE IS 45 90 Siebi DL, Z oMY, A7 X
NI EVEREER 2 umol/g BEEUTREA L T, B, B GABA BB X, VPA EE# 15
HMETRECS o7, L LEREI0METE -2 V2N 7z, 3 umol/g BEE I X 7
St TANTF B GABA OV ~Vid VPA EE O 6 BRELINICRIRTO L~ 3.3 gmol/g &
2.2 umol/g BEEIW S ¥ -7, LoHL, VPABRSRMAILVY I VEBBERERREL2B IS oo
7o, B EFc &3 AE, AOAA (20 mg/kg) FEESH 90 53025 6 BllIC bz D E&bRib s M.
ZOHMY, B GABABE X 4 ymol/g BEEL LML 72, Th20RBRIEEL-v7ARBT S
FOhABECHEE Bbh 2MPNIBEIZ, GABA Tit4umol/g BEEIE, 7RS¥ VBT 2
umol/g BEELUT 2RL Tz, Zhif, VPARSIZBII 2 El1-w 7 2DV AN, BN GABA
BEOCHMID TR X VBBERVIZLVEKELTHY S £ LT,

Key words E1 mouse, Aspartic acid, » -Aminobutyric acid, Valproic acid.

7o (BUF VPA £#8) i3, B USERIE LT
Hhh TWwizas, 1963 £ Meunier? 52 & D 7 v
AERDFER SN, BESEEONEETCAD AR
ZRUDELT, KF¥ME, MEB/INRIESLLHECED
, ST VRAERERL T 329,

ZTOH T ORAMFR MG SR EEYE D y-7
2/ EEE: (DAT GABA &) ORMPUBEMIMER I &
2HDEEZSNTHAEY, LalL, HERTCOHEREE
TIRIKP GABA BEOEINE TS TR E WS, 5E
F, AENHWREENED 7 A/85 ¥ VBOKAEE

PRAESECREALRESN TS,

7T, BEX VPA DRITONAFROBE 2
T 28, O EFfEc ko ABOKRFEEL & M
PREEBITIEHBHSNTWS, El-7 7 A2
VPA % RS L 72, 2 LT, TORK GABA, 7
AT F B, SN I CBBEOELER
VPA DA 7 A/85 ¥ VERIBERAOERA Y, Z0OH
FORAER L LT3 2 L2 RHL.

L R A i

Effects of Valproic Acid on Seizure Thresholds and Brain Concentrations of y-Amino-
butyric Acid, Aspartic acid and Glutamic acid in E1 mouse. Yuichi Murata, Depart-
ment of Pediatrics, (Director: Prof. N. Taniguchi), School of Medicine, Kanazawa Uni-

versity.
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El-ww Rix, 1954 EHFHR &N, 1959 FizEUTF
PR OS RIZE D, YUFlep-7 7 R L LTH
EXNTHHRBRTTATH 5, 1964 £ EBEFIC &
D El-vwR @&z, 207 ARSANE L, tho
BERYRLEES RV, £% 8EURELD,
PHBREREDYE LR & VAR RS TR
ENB LR, LASERICLIDBAI LR,
SEOERICIZ, COEl-v7ADFT78~F80 T, ;&
B 12~13: B0 b O 2 MR L CFER L. 28 B
TR, O rrbSTR—7y—IWi, F-—
MoOFL/AEEL L bICAF L, 29 HERLEZE» S
LT, MEMRIcEL, 17¥—YRE3~5EOHHE
e Ui, fESRMEE, RE 23+ 2°C, B 68%, A
TREEE (BHHA : 6 ~18FF, HEHA: 18~6MF) L L7:.
HER Y 14~24 BRI (T o 72,

EBEBHLY, BlIEOKD LFHIBETHY, &
BuRfEErBIT L IC Lk, EERIERGHEIICEER
T3k, UTO&ICEAT 2. 7 A% LTWEL
WO EF2EE27E 7 LS EfEL L bIT, FavF
2y LW L TRAE T B, R\ TIHRE MRS
H, FEREESHEERTCEEL TWL, RN TE
FTEALT 3 L DRTREHFEL Lk,

VPA BEHHAESH I VERORERZZT . K
S8 £ EAH KT 0.3~0.4 ml 34 250 mg/kg 2 %2
5 L% L, El-~ Y ADEEPICES L.

—%H, GABA 5 VA7 3 F— ¥ 2RIRNCEE
L, A GABABEO» 2N 2 I e8H5N
TW37 3 /4 FFi (LIF ACAA &B8) W%, X
P GABA BED & £ IM& 2 HBEDOTIT VA
BErMd-d0BEE L. # LT, H20mg/kg #18
PSS L 72,

- BRI OEETHD, ER 155, 3053, 60 53, 90 42,
120 7, 6BMO &2 DORERIC, 50 EIOBY LiFRI

(& 10~20cm i) 21T 7=, FlBMOER, i,
TR AFEEEL B2 LR EREERE» S Z0E
BT THEL, BEERFCERELL, AR
FEERL D~/ R E U7z B LT W B M,
RN L BERER L2 E L DU THEEL
72, NERIZ 27T0mg fIETH -7,

HiE 3SM-@HEREBRTREY F4 XL, 3,000G,
15 AEEL LIz, 20%, EH% 2M-KHCO,T pH
6~7 WHRBL, 1M, KEBE D 10,000G, 10 54
gL LI 20 B2 RIEE T, —20CTHEBREL
7. [MEE S ERRICREL 2.

MR o VPA BE 3B & REE O EMIT 3 CHl
E L7, P GABA, 7ARS XU, Sy 3B
B, Zhen7 3 /BORELES T 2BRRCET]

AU “BRAMEAZER ko> THl-%. Tab
5, NEEME? L Graham¥ s D 5k%E —BHBEL T
HIE L7,

¥ ¥ GABA R, BEEDa-7 NIV I VL
NADP*OEE FTGABA # TEHD 2 DO KRB &
n NADPH 8z, #DENXERMET 2 HiETH
5,

(1) GABA+a-# tZnsnglt7 A7 35—4
ANITEBEYITATER+IVLY 2 U

(2) anz@grs7r7FEt F+NADP*
a7 E+NADPH+H*

R E LT, €Y vEREFER (0.1 M, pH 8.4)
3ml, GABASE[0.075 M- > EEEEWEIZ 25% (v/v)
2V o—LESt b O 1 BA/ml DS T
0.5ml, NADP*(1mM/L, pH7.0)0.5ml, «-% }
Ny s E(60mM/L, pH7.000.5ml, 0.4%2-%
NAHTrLT /=N 0.5mlOBESWERET 2. 20
RIGHE50 ] S 100 £l ERZBEL, ERTHS
BRI &%, 0°CT1N-NaOH 10 »l #/2 T,
60°CT 15 oMIiB®BIc &V, NADPH #R%EFL TH£E
PHIEET 5, F0%, 0°CT0.03%H,0,-9 N-NaOH
320 pl M2, 60°CT 10 HMBHEL, BT LA VI
BENCHEINE Lo, HAL 204 e WkER
&0, 340 my OFEETHEIFEL, 450 my THEHEL 2,

FANTECEIL, BRBO a-7 VIV I VL
NADH OEFETIZ, TRRO2D2OKMGICL DT AN
S¥UBE NAD WCERL, ZO&ENXE[E T 2k
TH5. IR

(1) 7R X B+a-7 b L5 ALt
FEFFNVERE VY 2

(2) # VI EEBE+NADH+H*
T+ NAD*

RIiG#iE, 200mM-4 25V — Vi (pH7.0) 3
ml, a-% b7 V¥ 2 EE (60 mM/L, pH 7.0)0.5mi,
NADH (I1mM/L) 0.5ml, GOT (2mg/ml) 100 zl,
Y > IEIRAKERER (5mg/ml) 20 ul, 0.4%2- A1
FhLy /=0 0.5ml ZHFHET B, ZORIGHE 50
CHRB S0l X 2ESL, FRT 5 SERIEEE D,
ZD#, 0°CT1IN-HCI10 1] 2Nz, =i&T 3044
MET S, Thbb NAD*'RREFL, EERHET 5.
ZOHBEBEVOCH TIN-NaOH 200 x! 2z T,
38°C30 SRS THEMAITS . 2D, 340mu T
B#E L, 450 my THEIET 3.

Iy R, BEEO NAD'OFEET T/ VY
I vEER TRORG & D NADH icdsial, Z0#
¥ERET 2 HEERE,

VA ‘/@—FNAD‘“W%

Bk FEE

BAKER |

a-7 b TNII
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#+NH;+NADH+H*

RS £ LT, 200 mM- b ) RS EE (pH 8.4)
9.5ml, NAD*(15 mg/5 ml ££#¥&) 1.0 ml, ADP(26
mg/5 ml FEE)0.5ml, 7wy 3 EBREIAKEER0
mg/ml) 0.45ml, 0.4%2-AnHFhx5 /) —10.5
ml OREHRERET S, ZOREES0 u] & 3HE 50
2l £ 2 ERT 40~45 SHERERIC D%, CCHTIN
-NaOH 20 xl 2fi0%, 70~80°CTIRIBT 5 Z LIz &
n, NADH #®R&EL, EELBET 5. 20K, 0°C
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Fig.1. Relationship between fluorescence of the
NADP* product produced from the conversion of
NADPH by alkaline-peroxide treatment and
GABA levels in the 1 X107 to 1 X 10-¢ mol range.
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Fig.2. Relationship between fluorescence product

to NAD* in strong alkali and aspartate levels in
the 1X107'° to 5x10-° mole range.

17 0.03%H,0,-9 N-NaOH 200 »l #®E L, 60°C
T 10 ARSI & D EEHMETD. DR, 340 my
THWEL, 450mu CTHIEL 7.

kB REREE, PR ERREETRbL, 8
ERFEICIE, t TR MEERWLE,

& R

1, 2, 3WRLTHB LD, N GABA, 7
AT R VER, SN I VEBBERAIET S, B
HIOFEHEREIO RN 2 HIE L CEEtig 287,
HLUREHIET, ZOEEHBRICA- T,

El-= 7 2D wh AFEEIZ, VPA I 250 mg/kg
EHO%, 50 EH Y LFHIBIC bbb, EiER
15350 90 S i Tl s e, L L 120 224
Bizimml s e » o7, —7H AOAA #9 20 mg/kg 1
FEETIE 30 B E D, TONAFKEDOBED LR 1A
Sitz, 90 4L 50 R D EWFRIBUT b b
59, FEFMEIE .

VPA 250 mg/kg gt oMt VPA BE (K 4)
13 15 438142 558+ 97 wg/ml & BB EH U /2. 304
%Y 540+ 134 wg/ml &, EEFR—LV_LEEL, 20
B U, BRI, MEEErs3RETER
motc, FEELIMEERDO VPAL L EOBFRE A2
&, M0 VPA BEDS, #7170 xg/ml B THIE
FHElE T e,

I GABA B (K 5) XESHIOa Y bo— VB
T2.2440.27 umol/g BEE TH o7z, EFHE 155
fBT1E 2.12£0.17 gmol/g WEH L B L B o7z,

10071
m
3
=
3
3 I
= 50
!
v,
<

011 25 5 15
Glutar_gate concentration
(x10 "mol /pl)

Fig.3. Relationship between NADH fluoresence

and glutamate levels in the 1 X107 to 7.5X10"®°
mole range.
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Fig. 4. Changes of VPA plasma concentrations
after i. p. injection of VPA (250 mg/kg) in El-
mouse. Each point represents a mean+SD of 3-7
mice.
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Fig.5. Effect of i. p. injection of VPA (250 mg/kg)
in brain GABA and aspartate concentrations as a
function of time after injection. Each point
represents a mean®=SD of 3-7 mice. ®, Brain
GABA; O, Brain aspartate; Significance vs.
pretreatment value: *p<0.05; **p<0.02; ***p
<0.01; ****p<0.001
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Fig. 6. Effect of i. p. injection of VPA (250mg/kg)
as a function of time after injection. Each point
represents a mean+SD of 3-7 mice.

Glutamic acid concentrations (pmol/g)

30 53424 2.80+0.27 xmol/g IBE R L HE M
L. #0% 120 METHAD L7285, 6 REM&IZIE
2.2540.71 ymol/gBEE r 7> ru—LEZEL
TWwiz, —%K, MA7 AR ¥ BiBEZar bo—
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Fig. 7. Relationship of convulsion to brain GABA,
aspartate and glutamate concentrations after i. p,
injection of VPA (250 mg/kg). ®, attack posi-
tive ; O, attack negative
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Fig. 8. Effect of i. p. injection of AOAA (20 mg/kg)
in brain aspartate and glutamate concentrations.
O, Brain aspartate; ®, Brain glutamate

WVAEHS 3.28+0.68 yumol/gBEBEETH » 7z, EEE
15 SHMETIE 1.91+0.21 gmol/g BEE r HEICHY
L, 304 60 MEL bIEZ—EREELFE-K. 20
HEIIL, 120 HMETIEIZ2 Y b —AfEIRELTY
fo. AR NS 2 U EBBIBEE, 2> bo— L fER
18.1£3.8 umol/g BERE TH » 72, BEFMICIEE
nEEsE»r o (F6).

TONAFKEOEIE LXK GABA, 7 A/ 87 ¥ VB
BELOBEFAEA- ORI THS. K GABA
BEIX 1~3 ymol/g BEEOHBEANTEEH L T3,
RIEQEOHTRREWER S 5 2%, GABA HE <
TLHEEEBILTVRHLHE, —FH, AT AN
S X R IR 1~4 umol/g BEROHENTE
BLTWw3, HEOMOBTIE, REBCLNTHS
DIERETHSE, Lird, FOBEHNK 2 ymol/g
WERUTTREEEZEB L TRV,

W AOAA 20 mg/kg EREETOELESH S &,
BA7 2S5 F U BBIBEE 7Ly 3 CEBEBE L3
FELEBELd-7 (K8). MM GABA BER
WEWHEMU 2, EE %3045 Tk 3.12+0.20
umol/g WEE L EE ML (K 9). FRRCHE
MEDC LR LBEEL =, 9058 Tix3.9910.25
umol/gBEEraY bo—NED2{EHEAD, %
DLW 7, BERESCfls T, #iEF

10
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Intracerebral concentrations of GABA

0o .25 .5 1 1.5 2 6
Time after injection (hr)

Fig. 9. Effect of i. p. injection of AOAA (20 mg/kg)

in brain GABA concentrations. Each point re-

presents a mean=SD of 4-7 mice. Significance

vs. pretreatment value: *p<0.02; **p<0.01
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Fig.10 Relationship of convulsion to brain GABA,
aspartate and glutamate concentrations after i. p.
injection of AOAA (20 mg/kg). ®, attack posi-
tive; O, attack negative

MEIFO BN GABA BE X 4 ymol/g BEEU LT
Ho7: (E10).,

M4 VPA L~V LI T 285 ¥ BBE & O
BRE AL OB 1L TH 5B, VPA VUL ORIIMZ 3
VAT AT F U BBEIRA L TwE, DED,
VPABEH 300 pg/ml FTIHEE R L, 2hll
ETREARERLZ VLS THS, A GABA, 2
LY I RBRBEE, BERSEMRIZA S d o T,

% 3

B, SEEERFTALAESERISESN, T
ADPADEBREBEZICLTWS, L, ZRSHT
ADAFIDERBFIC 2L TR 2R RSCIIEE X A
Tk, 2OFERBFOMIEIR, K& < 22Kkl
ENBIEDS, 2D—DlE, ERTALABMDES
EEEHLANL, b LLRHETHARSE =2 —0
SV NVTORRBFOMBETH S, b5 —oi, 4%
L8, D2 D 3T L RV TCOERKEDOERTH 3.
TS, ZANF—RE, BREARY, 7eFl
AV R, T UOBMBLUT I CRBE, SBbh

0 100 200 300 400 500 600

Brain aspartic acid concentrations (ymol/g)

Plasma VPA concentrations (ug/mil)

Fig.11. Relationship of brain aspartate concentra-
tions to plasma VPA concentrations. Shaded
area is mean=SD of pretreatment value.

feoTwa, SEOWETIR, BEOT & JBARBI
BEEEH T,

BOSWEHET 2 ) BBORH TNV I VENELE
BETH?, IAF7IvBLRBNCEECEELT
WBEINY Y, TANRSTHE VER, BLUGABA &
bedE, MOSWEHET S B0 %8 22D 4D
DT I/ BBEDTE, ZOEEIR, WA \n2 2
B THERAONE Y, 2055, GABARFE
LHISIM R GENE TH D, IV IV, T A
FE¥ VBRI ETUTWEEEMREEWEL L THsN
TWwa, —F, 7V IVt IWEEEwE L LTo
BEiIRy, Zoftl, EFEOSVT I OBELTIR
gV, JUYYBEUN-TEFAT RN £
B¥dH3, FU ) rOKMEE, METOMEWERZ
GABA ZHARTE 2 0ZFW, —F, 7V v v idme,
IO L R TIERICE S Ly e LafoT
B, N=-7E2F L7 287 ¥ VEISHEEME O 4
FREOHRBEEL T2 L WS TEEENE L S h
TWw3, IRsDZ s, BET I BETRE,
GABA, 7V 2 v, 7ANRSE U BIEREEY
BELTIVEERUBICHRLELONG. 22T,
EEIS VPA OERBFE2E 2 5 LT, /MK, SR8
WieElH O GABA, 7ANTE VR, SNVY I VB
ZDWTHFLT,

X, 7 oBMTFERINTR:, 2av S
27 14—, BAOT7 I BOY— 7 8EL DS
BRREDEHFENH o7, LrL, SEFEALLER
WRERAERE, QET2WEOT 3 VBRABES
TERF ARG 2R T 25, BEENEL, L
DHHET, ~BICKBCHETSE 2D,

IR ETO VPA DFERBFIZ DT OFRDKER
53, BN GABA BECBT 23D TH-7:, 2hbd
DHFFR T, N GABA BE OEINHFIT W AME
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FOFEHREFEREHEC L SAELTYS En 3,
Godin"iZ 1969 FEICZ ORI DB TR UHTHREL
Twd, FRI LB E, VA AZ—FDT v biZ VPA
400 mg/kg # ERERESE Lo 2 23, 1ERHEROM
P GABA BRI 60% ML 7z w3 . VPAIRZD
GABA 24BB L URBT 2O LELBRICEHE
2523w, GABA 3ffBERTH 5 GABA + 5
VAT i F =Xt s VPA OMEIER X, £REE
FThr IV yBRERBERICSZ 5N 5 EIE
ALY ek DiEhiThs®. 2L, MN GABA B
BB ZsrEL5N5,

Cieselski'® & IZPEEFIE~ 7 XA 2 {E > 1 HFEH» 5,
VPA 400 mg/kg 512k w7 2, 2EMbk
DRI ERIEIC L 2 RMENTIHIE NS Z E2HWEL
T3, OO GABA EBEIZ, BEHEML &
BrTay bo—b kD 60%BIIL Tl End,

Simler'”5 12 VPAND GABA 3 Y A7 S F— ¥
MENIRSITERW X2 b2 v, VPA D GABA
WREIEMCBAY 2575813, GABA 257 2 fhooBesk
KOWTHRENTWS, aNIZBrI7LFERD
FF—¥id, 5 8L 10mM O VPA TEEICHIGE &
N5, Anlezark'? 512 & % k&, 5mM @ VPA 132
NIBFEYOFF—¥% 0%MEIT2 05, 20
LARIVIET Y A 600 mg/kg D VPA 285 L&
AT B,

Foler 523 £kt T D VPA DA GABA B &
B & 2P h AR 2BHELTw2, DD
EAEBRTIRGABA b Y AT 2 F—EOIEER I
FHRIEERVLHLTWS,

AVZTCY FIRE->TB I 2HFLIMA GABA
BERLOWEE, VPAOEREICXVHIEENS, D
%Y, Loscher & Frey??x v 7 ¥/8y, =4 o=
AR, FVAHYFY, VPAIR, A V=27 Yy FiTk
5 GABABA L 7y = ERBLRRRER OGN
MT2ZEE2MELTDB, —F, ACAAr =y /3
2 U-O-FiEBEI GABA F SV AT S F— ¥ DEN
ZEFITHD, BETRRIOhAERZED, %
LT, VPALIEICHGN GABABE 2 HINE ¥ 3,
AOAA THRELIAXITIE, I35 METGABA
BEEEMEINL, AL VPAERETLAOND L
V528 Bk DERSMIREEIZ AOAA 5 THA T 525,
VPABETRELLEVE WS, ACAA DRER%
BHIL TWw< &, XA GABA BE LML T <, L
DL ORAERRTHEBI Z>TwEwnI. £
i, P wh AER % N GABA BEDEMD &
Zh EDBITIZRERM SRS,

VPA R REFWORMAN GABA BE2HME € 5,

LT, FOEMIFThAERBBICH»ZD k¢
HELTWwAZ LERDEWEETHE, Lo,
Pl R AER OFBERA & AN GABA BES M,
DLTHE AT b DRFHFOEIZIER L, D&,
I GABA BEOENAS L OREM LA 3 L
WRAERZTRT O EMBELTTRELTHE Y
Dk, iz, L OWEIL VPA EHE 30 5%
DA GABA BEDZELE A TT, ZhURID Y
D22V TESIN TRV, SNTH->THINA
GABA BEOHINZV LV, 200 Z, FiiTLWhAME
FHORBEME L VPAIZ X 204W GABA BE DN
BFRA & 13— L T,

GABA NS ¥ 2008 VPA ORI, A
O TAPAEE LTOERRICHER2 R0 %
v, AT VPA OEBEEZIFEEIE 50~100 ug
/ml L viohed, 30~50 mg/kg/HE2EAT 5. $EOD
HERTIZ El-7 7 AQRERHIET 2 0L Bield
VPA E1Z 170 pg/ml AETH o7, L b, 204t
TIXN GABA BEOHEINE K& < o, &1,
NRYFUT RIS —MIZEDVEBI SN AHER
ERRELIET 2 DI LEL VPA O (EDs - 120 mg/
kg ip.) TIZEN GABA BEIELEEZEZ uEL
.

VPA OHITVHAFIE L TO—MREEE 2HAL
7et&, VPA DM S L < X HEHR B E 1 5~10 mM
THhol: EOHEIAMEERE TR A, 2R
%2, VPALRIHNGABABE 2 £t v 50
GABA bS ¥R 7 3+—¥, gi20F, ansBE7T
NFEeRoyF—ERilET 5 &0 alggEREo L
Ex5,

SEDEEDRETIE, E1-7 Y A2 VPA £HED
BE58 XDV 250 mg/kg & IEREENESL 2, %
DFER, FERD & 5 1N GABA BEORINE #1:
2, BIEERES IR enot, Lol, Zh
FTCOERTEREFEN TR EELONETANT
FUBOMABEDETH VPA O it AER
FHET AL EROH L, D&, VPAK20
mg/kg BERENIES D 15 95 T v h AFELIH S
NIHEE T, 72N GABA BESHML Tuk
ST, PARNGXVBBENSFEREICEDIL Tu, %
D% b RIEMFEIEEIC 3L T, 7 A7 ¥ L RBE
D39 2 pmol/g WEELIT LA L T,

E5I, BIELE3EDT 2 /BRO D BIKN GABA
BEOLZEINS 220, AOAA# 20 mg/kg £1E
HL7:. 2% D, VPA O GABA BE DML %
DTGV NAERBRE ML BOXRE L7,

F DR, ACAAES T, BN GABA B E 3
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pmol/g MEHM AL TRERED LR % 47, FfED
FEMHIA A SN 7-DI, B GABA #2584 gmol
/g BBEHUEDRTH 7, L L, VPAIZ X 2H%A
GABABEDHEINIZ 3 ymol/g BEH %2 2 2 &
Wdishol. 2D, VPA 250 mg/kg MR EEED
I GABA BEMIERIZ, WL AFERED L
BEbLL6TEELERVWEEZIONS, ZThAbD D

&b, EI-" 7 RCNT 2 VPA OFIFT Wh AR
i, R, WOBMERTTRINTERE & 5 MK
GABA BERMERICLI 26D b, UNT A5
FUBBERVERCLIZbODED, LVEELRE
FEeEZI,

58, El-?7RARBIS, s IEEOMREE
PIE N RUE T RERE L OBRIC DL TR E
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Effects of Valproic acid on Seizure Thresholds and Concentrations of y-Amino butyric
acid, Aspartic acid and Glutamic acid in El mouse Yuichi Murata, Department of Pediatrics,
School of Medicine, Kanazawa University, Kanazawa, 920 — J, Juzun Med. Soc., 92, 413—422
(1983)
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Abstract

In order to elucidate the mechanism of anticonvulsant action of valproic acid (VPA), the
effect of VPA on brain levels of y-aminobutyric acid (GABA), aspartic acid and glutamic acid
was studied using a convulsive strain of the El mouse. In the control experiments, the effect of
amino-oxyacetic acid (AOAA), which is known to act as an anticonvulsant by increasing the
intracerebral concentrations of GABA, was also evaluated. The convulsive response of El mice,
12 to 14 weeks old, was inducible by means of postural stimulation unbalancing them, ie.,
throwing the mouse up in the air 15 to 20 cm several times. Evaluation of such a response to
throwing maneuver and determination of brain GABA, aspartic acid or glutamic acid in the brain
were performed sequentially after the intrai)eritoneal injection of 250 mg/kg VPA or 20 mg/kg
AOAA. The whole brain except cerebellum was frozen in liquid nitrogen and rapidly dissected
out before the thaw set in. The concentrations of GABA, aspartic acid and glutamic acid were
determined by the use of enzymic methods.

The administration of VPA (250 mg/kg) protected El mice from the occurrence of throwing-
induced seizures throughout 15 to 90 min after the injection. During this seizure-free period,
brain concentrations of aspartic acid were maintained at decreased levels (<2.0 umol/g wet
weight). In contrast, GABA concentrations in the brain showed no appreciable changes appro-
ximately 15 min after the VPA administration, but increased to the peak levels, though less than
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3 umol/g of wet weight,’ 30 min after the Both levels of aspartic acid and GABA in the brain
returned to pretreatment levels, about 3.3 and 2.2 umol/g of wet weight, respectively, within 6
hr of the VPA injection. However, VPA administration did not cause any significant changes in
brain glutamic acid. The occurrence of throwing-induced seizures was completely inhibited 90
min to 6 hr after the administration of AOAA (20 mg/kg). During this period, only an increases
in brain levels of GABA (>4 umol/g of wet weight) was noted.

The results indicated that the intracerebral concentrations which appeared to be necessary for
seizure protection in El mice were more than 4.0 umol/g of wet weight (~1.6 X of pretreatment
values) for GABA and less than 2.0 umol/g of wet brain weight (~0.6 X pretreatment values) for
aspartic acid. From these experimental findings, it was speculated that inhibition of El mouse’s
seizures by VPA administration might largely be mediated by the decrease of apartic acid brain
concentrations rather than the elevation of intracerebral concentrations of GABA.




