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UK E

TNE I VEREBMEEE R T S A REE v — 7 I EAlE (GABA) /EE)
VEHR v T T A ER O REHEI SOV TORMTIT T AP A DFERALED
HETHBEREERHR TH D, GABAIZ/ VY I VA RIEME  LTAKEh
DT, MFEIREZHE D GABA BRREF DL DN, FNVEZIVEENF VAR —F —
BRIC X > TEMHEZRZIT T3, |

S DITUTEE, GABA TEBNMEMRR D pre-synapse BIZHER SN TWWH ==
—a BV I VRN T AR —F —EAC-1 D /7 X v U ERED GABA A Y
RZET ST, TWHAZERTABRIIRESN., 7% 3 U B-GABA R D
FI72HERERY 1inkage 2SEERA E7-, GABA B FRkREZ AR T AEEH T 5 FAAC-1
i, I EZ IR T AR~ F —HERESE A F (Glutamate transporter
associated protein; GTRAP3-18)IZ X ¥ #ifAYIZ K S 41TV 5, GTRAP3-18 13,
TN BRL BAAC-1 OFEEMEZHIET2EATHY . TOKEIIFEAILTT A
ARFFICB W T T I N TEZHER-IHREORIEE IR L T D %
T, BELREATHD, BEATITCADAESER X OVEFEER T GABA &R
EERTOLIINVE IVBOBEREIC CHREINIBHERETNE ZHFIN
TW5B, RIFFETIE, ¥ R o FRAICEIT D GTRAP3-18+ /L& I L EE - GABA
BEE QDORIRERC, GTRAP3-18 / v 7 ¥ 7 L NZBITA2F v KU VI BROB
L, XU R) UVIEROERICH D FHER-MEIR MO REEHR 2 BRET L
72o PTZ %2 RV v 7 5EakfE, GTRAP3-18 BIRE T OEHFFENFHMMN ThH o2
P, T TR AER BT CTRAPS-18 / v 77 &% VEER T, Thadh
FIEES - VARV E I VR - GABABIREZ B LT,

ZDOFER GTRAP3-18 / v 7 ¥ U VB TIITWVWNARENCET L ¥ K
VY S ORBERL L bIT, MBS I UER - GABA B D EREE R A
s A7) =R Lo THE SN, GABA EHEE ER 1T, GTRAP3-18 FH]
ETFIZ L > TEAAC-1 BHD 7V F I VEEER D AR B L, GABA & RREEDME
EENFIFFETHDH EELE LR, PIZ X2 R v 7R %EICT1T GTRAP3-18 FEHK
THAEHRICH- 0 EE L, GTRAP3-18 / v 7 ¥ U VE{ETH, TV ARBED
EFEx N U ORBEMEREZ &025, GTRAP3-18 DX T iE
pro—convulsant & L TERT A2 D EEZ T,

TANAERETAEENSFOBEITVNANEREECHAL, £



FHIEN BRI RE LR EERE 202 2B X FRCHETL5 2 Th,
R VI EHRBICHT B ITOH A SRR T A BBIC BT,
FAE I EREROMIEEEIT A T, £ ORBIRE & RIS 5 GABA FIHIR 5
HIC L - TET L AN D BER L MHRMOROIEE S W% v b7 —2
DEMEEN TR TH S L EE LT,
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HEE®N

TADAEREOEERER L L CHBERLRETH L E I
VB (Glu) {EENPEFIR D HEREIETA & HIHI5R & RER T 5 GABA {EBIMEMR DAL AR
BITEE T 5 R EERABELRETR SN TVS, ZORRTIE, ZV 7
BIINE I VB N T 2 AR— 4 —GLAST, GLT-1 DMEEETIZ L 72 I
DR EE BN TUE LEE RO A U5~ T, GABA BAEEDE TIZ &
IR O RN E U BRI AT L ARSI NT, TANAE
VERA U A LERR S TCWvD (Meldrum, Epilepsy Res., 2000),

CPERINDOEHER MR OERFFEIIENICET L TR Y, mkEE
MOMEERICEE LEMRIZR LN Rh o2, TE=a—m B /Ly
VBN AR —Z—TH 5 EAAC-1 X GABA EIZH 43 LT\ 5 2 & 23|
L. £ OFEE GABA = = — 1 > % FAAC-1 {8 CRIBIPICIR DA ATE 2L 2 3 v
BAr HE & LT GABA B AR L TV 3 Z A5 S, BAMC-1 [IFER
HEREIZ D TId7e < GABA #NHIRHEREZ LIEMT AEELWBEER L LTHER
EN BTz o=, Z O EAAC-1 FRH D GABA AR DEEIZ. £ F TIZHELN
TWARh- - BER L IE R OMENEEERONELERT L0 ThH
O, BBEREMERNBE LML L T TANPAMEREBIZES L QW& 51k
DA E G A LD TRETLEEZIETR L THALOTHD, O AER
TAREFETHD, BAC-1IE, TV FI VBT U AR—F —FBRFHERTT
&% GTRAP3-18 |2 & » THIRIENIZ BB BHIE SN T\ A7, BAAC-1 128D
GABA A RXBEE AT D 2R & FREAT B 72 0121%, GTRAP3-18 IZ X R A B\ E
BRAREMEASITHNENRD D,

FZTCABETILGCIRAP /v 7 X T EfT 72T v Mt L¥x R
v TBERITOT VN AERIREEDOEEER A BT 5 Z L C. GTRAP3-18 @
BEREMFRBEICH T EREEENEEELERTH, FLI0RENR LD
O TFERBEHNERCLTCELTVWIONERARS I,
GLAST, GLT-1, EAAC-1, Glu =R E OERBE RFIHEL R GABA 7 AR
— & —_ GABA-A, B A&, GABA 7y fi#E%3% (GABA-T) . GABA & /B2 (GAD) 72 L#]
HREEEAORRELERLMCT 5, ShIc, BERLEEA LT 1 1L
LizwA7a LT )~ 2EL BFHHRELSIHERE LB T
Z X URRIPONT GABA B T AR — ¥ — & GABA & AKAEIC B I D MRERVIE L &

14



HAEENICBIT S, Tho—EOF—F 2 EIC L TEHER - JH RO
HIERE S J V5 I U EBIREE I L D GABA AFRREEEMET 2 & nicd
5, | |
BLE R & IR O EREF ISR, BRNCET L2720, miksEDFE
BEERICER LIEHFRIIA DN d o Te, YHEBIEORMNBEII I L Z
L VEBMHRREE KB XE S EAATs & GABA A RRBEDHSEERIE B B Im 2
L72RIZH Y . Glu—GABA REIERF % - 2R A SO ETH FiE 4 A
LTWD, EMEROBME TREE LVHRL LESMNESICER LT
EAATs ZEUKT & Glu ®i@EIFLH (J. Neurochem, 2001) 72 ¥ DELE|IZMZ T, 7
WEI VBT RIR—E—L GABA MR OMAEMERBHEOMIENDZ &
T, TADAMERELBEIZERL TN Z EATEEIC R 5, GTRAP3-18 /
v 7 F T BB Lo T, BAAC-1 REEIN, Z DR L LT GABA & ALAEMS
WRLMGI RSB EIN 22 01E, SNV U 7EBBIIMEI SN L FRIEH
B, ZDLH RERKEEFNRIEL 5 TEDZOREN TN b Z L T, BE
F PRI TEST AHERMREEAN S SICHRRIC S, EBTA»A -
IR TANAZICBEERERERET D, £ TALAMEFEIT,ND ¢2<
Glu DAIfEREEMHICHERT HMHEM - KEEENE - HEEEAIRE(ER E
BT R ER A R R T 5,

FRRICBERLZ L9, Glu /EEMEDEER & GABA fEEMMEDIMHIHR
DOMSEERIFE EER 2 MaT LRI e oz, ==2—ua VB BAAC-1 D/ v
7 F TN GABA AEEEZRBIE, TV AEFERT I EVWIRENR
Rothstein, J. HIZ X o> T Science 72 FHER D AHEFEIZHFE I TLISE, EAATs
Lo THERYAA SN GluPbBEEHREIND GABAICIERPEEDL LD IR
o7z, &BIT BAAC-1 1. GTRAPS-18 IZ & 0 #ilBgc & T3 (Lin, C.,
Nature, 2001) Z &2, Z/VH I U EE—GABA RRICIITFETET S 58170 RERY
FHEEROMENTR ST B2, GABA SRR T AN AMRIEICRT 5
GTRAP3-18 DEHEHY 72 EBRIRFEIIRIZTFE L 72\,
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[#F]
TNE I UBFEIRERS T AREL v —7 I BEE (GABA) {EEMEMBI RS S
T AMBEM O R BERGNL TADADEFREAZED D ECEBELREERNE o T
W5[3,5,6,9]l, GABAIX /7 /L% I VERRRIBEME L LTHAK SN Y, MEREHE
5 GABAEREEZDLDD, FNVEIVEENT AR —F —HEEIZ L > TEMEZ 3%
TWA[11], Rothstein JD 53T 7= EAAC-1 / v 7 B EBRTITWHABRRS
WaNn, TOFVRAFEROERE LT EAAC-1 & HE O GABA B&KIET N EE
Ehvcazlin] 12l #5 OFRIT TN ¥ I U EE-GABA R O /7 72 #5289 linkage
ERTHOE LTEBIZET S, GABA ARELZEAT S EEE THD EAAC-1 1L,
TNEIVEENT AR F TR T (Glutamate transporter associated
protein; GTRAP3-18) & & 0 MfIANZHI#E =T\ 517l GTRAP3-18 X7 /L% I v
Ll BAAC-1 OFEHZ2HIETIEATHY, TADLAMEILBWTXEINTEE
HER-MEREORIEZHERL T2 T, BEERERTHD, HFFATHT
AMAERB I ORFEBOEENREL LT GABAWSIR 2 EE TS /L I v
DR ETHER SN A2 HERERIN R IFINTWE, KIFFETIE, - FY v
IR BT D GTRAP3-18 « L% I L F - GABA BIEBE [ D RIE(L-0,
GTRAP3-18 / v 7/ ¥ U L ZBIF 5% 2 R UV VTRROBEND, X2 R UV I BED
Hal &;6Eﬁf%f+?fﬂﬁiﬂ+ﬁaﬁ@Ti@1ﬁT%%’:ﬁ*ﬁﬁLf_o
(7 ]
RERITEHKZEMERER S (KFBEF 1998-158-8) ORBFA 2B TITo 7z,
1. PTZ¥2 FY L 7L PTZHREE TV hA
EREWITIEZ7TESO SD ZHEMET v FEAVT, EREMERT B0, PTZ ¥
KU 7 e PTZHREH TVWNAD _BEOEFTLEHAE L,
1—1. PTZ ¥ F U7 ; PTZ (40 mg/kg, 16 mg/ml) %@ H, MEIENE S L, Becker,A.
[21iZ & A 53755 C stageb 234E 2 EIHBL L 72BER TF 0 N V75 & Lz, TR
12 PTZ B ERHT BT 50 VA HIREEE, 1V ARSI 2 3R L e,
1—2. PTZ %42 E VA ;GTRAP3-18 / v 7 B U L iz Lo THE S/ L H I VL
GABABEIZEOL I BREMBEL TV ENEREBIERTH D, PTZH5E 50mg/m] i8
ERNEEERNT, 2TV RAEZTER LT,
2. FURVUTREBILBITA A2 I VEE—GABA V7 ABEEBRORELEL
¥R TR 24 B, A BEBRICET v PO LERERELEERY
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SDS-PAGE LIZ/EB L western blot 217 - 7-[14], tHEEICITAS K 2~ v F o 7 X
7 sham #(E7 v b AE Ui, MBI 51 5 0O TUA G ISR B 5 Ml 5 &
BEHELTIE, GLAST, GLT-1, EAAC-1 /A Z I VR S ‘/xnﬁ—&v»—, GABA k
T v AR—F —GAT-1,-3 B L U} glutamate decarboxylase (GAD65&67), Glu-R1,
-R2, NMDA-R1, -R23DI7N% I VEEZER, GTRAP3-18 ORI 21T 7=,
3. GTRAP3-18 / v 7 ¥ 7 L #fE
3—=1. PTZF® L RU VT s HMBEAHD 266G HA R =2 — L 4&eiii ARMRIRKNE -5
WBMEREL, 271G EAN =2 —LVEAWTHEAR S 21T o7, GTRAP3-18 D/ v
7 E g AZHWEA Y FREN, Lin, CL b OMEIZHE L 72[7], GTRAPS-18 ioxt4 5
anti-sense (5'"GAG CGG GGC AAG GGT TCA-3") #HENICRE &S, T L T PTZ
X R T ®2To7, ®BEEEIZIZ GTRAPS-18 sense (5'GTG AAC CTT GCC CGC
TC-3") OMEBENRGHEZHRE LT, 2V TRE XA TR BENR (artificial cerebrospinal
fluid; aCSF) TbhHug/pl (0.8mM) IZFHEL, 1.5ul % 1 ul/min OHEE THRENZE
BT o7-, BEREL, 48 B4 © GTRAP3-18 sense, anti-sense % isoflurane FREE
T THERR S 21T o7, BWEREIEIIPTZ ¥ NI » 7HRIBEEGRTIZ 4B, F
FU LRI E TATUT 3, 4B 7 EHT o7, %3 EIE, PTZ 45 3 B RIATICH
ENEREEZTo 1,
3—2. PTZ 2&MEiFWwivA ; B ER 'LK@()ILEE,]@V/f AT Y *—‘/Xﬁﬁﬁ/f K
Homa—LOEBMEELEM LEZDD, 3—1 OFEICHE L7 GTRAP3-18 / v 7 ¥ ¥
VEITol, BEREEIEF TEE L, BTEOFY TRERETH, dmm OITRT
n—7 %2 EMEE L-0D aCST % 2HMER L7, £0%, PTZ2HMET VA%
FHRUT VAR, B, ezl 20%, LbOEBICAI7nEAT
U — 2BEHEEILL, OPA FEMR{L#E, HPLC-ECD T/ V% X VEEAT GABA O
FORABITERICEIT 5B EZBEIE L 18],

[&R]
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1. PTZ %> F YU v 7 40mg/kgPTZ ®*% > KU » 7 BETIH, M1 ICRTERETHF R
Uy ZRETL, 4EEOX N o ZFRIRIER 2% TH, 2 TD T » b T stage
b ORHBAHR SN (Fig.1),

5
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? L
w 3
:
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-]
u
1
dweeks
0 2 R B L 2 2 M XL 2 L ._‘ ’
01234567 89101112 i
control 24hrs 4W
Fig.1

Kindling development and the sustained seizure prone state at 4 weeks after the

last PTZ administration. Data represent mean +/—S.E..

WA, HEREE, 2 FU > 778k 24 B[], 4 BABSEE LT v MNERZREL,

A **ﬂ st B w0 ) *’.'.‘:.L.‘.l:_"‘ C a 3
. I i oy
250 4 o 7 % 2 j soi8
§ ol T | o
g 200 . 120 4 /é : E | é P -
“5 1504 Ta 100 I T E I I Hei
% e B
g 16 4 o % % ,// o
- o / % % "
NN
4 4 / / / 30
2 % / % 3
*TGLAST oL r: N "%/5 é %///E 7 |
oL G T'l PAACL GTRAPS-L TTERRL GHR2 NMDARL NMDAR2Y GAT- GAT-3
[ coniral 2nes [l AW

3 controt 2amrs I aw [ controt 24hes AW

western blot #1772 (Fig.2),

Fig.2

Time-dependent changes in expressions of glutamate transporters (Fig.2A),
glutamate receptor (Fig.2B) and GABA transporters (Fig.2C) in the hippocampus of

rats with intracerebroventricular injection of sense and anti-sense oligonucleotides
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respectively. Statistical analysis was performed by one-way (GROUP effect)
ANOVA followed by Newman-Keuls's test for multiple comparisons. Data represent
mean +/—S.E.. % %aP<0.01, *aP<0.05, values of control vs. values at 24 hrs; *
%bP<0.01, *bP<0.05, values of control vs. values at 4weeks; * cP<0.01, *

c¢P<0.05, values at 24 hrs vs. values at 4weeks.

2. PTZ XV RY VBB O I NE IV EE—GABA v 7 ABEE R m‘éfﬁfzﬂb
¥ RY IR 24 B 0 &MES, GLAST, GLT-1, EAACI, GAT-1, GluR-1,
NMDA-RLIZE HIZHBEERELRL, £DO—JTGTRAPI- 18 I RIRETE R L1z,
GAT3 & GluR-2 ITXIRBE L FEORBE LT Lz, 5Bk 24 BB B ERE2R L7
GLAST,GLT-1, EAAC1, GAT-1, NMDA-R1 {3 4 BE%ICIIRBE L RS L0z
E# L%, GlwRl & ES & GTRAP3-18 DX Tix 4 WRILL E#ks L7z, &dkfic
IIXTRREE L B L _LTH o7 GAT-3, Glu-R2 X 4 W I LTz (Fig.2),
3. GTRAP / v 7 ¥ VEBEILfES PTZHEREF T WVRA - ¥ RU 7%k
3—1. GTRAP / v 7/ X7 BT HF L RU V7 %EGTRAP / v 7 XU VB TRE
VBRI PTZ BIEOIEAO LEH L TEY, BEVWBIERGERREZEL, ¥ M) V7B
T L < BECHES L (Fig.d).
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Schema of the kindling development in rats with intracerebroventricular injection
of sense and anti-sense oligonucleotides respectively. Fig.3A represented seizure
stage development; Fig.3B, latency; Fig.3C, duration. Statistical aﬁalysis was
performed by two-way (GROUPSTIMULATION NUMBER effect) ANOVA followed
by Newman-Keuls's test for multiple comparisons. Data represent mean +/—SE..

* % P<0.01, *P<0.05 compared with corresponding value of sense-injected group

3—2. GTRAP / v 7 ¥ U L HDWBK BT 7N 5 I BEEEE R DIBRAEE Lin,
CLbD ) v 7 X7 E8ETHE, 25uM GTRAPS-18 anti-sense THLE L 7= HEK293
M0 BAAC-1 %6502 12587 <, GTRAP3-18 BE A 50% WD L, Z0fEE
BAAC-1 BV F I VEBERVIAZIIN25EBERL, 27 v MERES%
mini-osmotic pump T 7 HEIT > 755, GTRAP3-18 I E X KM EE TH 50%iH
HEFZREOBEIER I TWAT], FHETEH, EAAC- 1 BHRIOIRETT
GTRAP3-18 BEHZ K 40% D SE 572 8, BERRBICKSREBICE L ChEER T4
77. F0Oft, GLT-1 1ZFEEIIZED LTWA, GLAST, GAD65&67 ZEHIZIZHE L 22
Mote, ZOT EmE, GTRAP318anti-sense (2L 0, EAAC-1REHO A ¥ I LEE
BV ALT ER L, FORER GAD FFETHEIC GABA BAESMMEEZI L TV 5 A THE
PR ENT (Figd),
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Fig.4

Alterations in the glutamate transporters and GAD65&67 in the hippocampué of
rats injected with sense and anti-sense. Inserted figures indicate representative
western blots of each protein expression, respectively. Data represent mean +/—
S.E.. Statistical analysis was performed by Mann-Whitney U- test. % P<0.05 vs.

values of sense-injected group

3—3. GTRAP3-18 / v 7 A BT A PTZHERMELT T VWA PTZ £2F TV
Al HIZEE S, GTRAPS-18 anti-sense B S CREENIZ T WAV HIR LI
EEELEL, sense LB LEZNENAEEZ2ED 7 (Fig.h),
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Sense |

anti-sense SR
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seizore duration (min)
Fig.5
Alterations in stage (Fig.5a), latency (Fig.5b) and duration (Fig. 5¢) of convulsion
induced by 50mg/kg PTZ systemic administration. Data represent méan-l—/-—S.E..
Statistical analysis was performed by Mann-Whitney U-test. * % P<0.01, *P<0.05

vs. values of sense-injected group.

3—4. GTRAP3-18 / v 7/ # U BT 5 PTZHERERT T WVIARBO IV Z I
% & GABA DX E)
anti-sense #f & sense BEIZ BT 57 & I VEEE TNC GABA ERBEE A T 5 &,
anti-sense T/ V% I Bk - GABA MMSMHREITAEICHE R L7, anti-sense
FEIZB W TS sense HIZBWTH, 27 v M TEFITVWRANBREINTZ, sense D
TN L UBIIRIEENHEASERRR B 258, antisense HETDO NV FZ I UEEER
i, EFTVHAKREEN L —BECE R EAPBEIN, GABABIRETIX
anti-sense #f « sense #f & HITIESCL R EH A2 A7 (Fig.6),
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Fig.6 Time-dependent changes in extracellular glutamate (Fig.6.B) and GABA
(Fig.6C) concentration following systemic PTZ administration in rats injected
oligonucleotides with sense and anti-sense respectively. Statistical analysis was
performed by two-way (GROUPTIME effect) ANOVA followed by Newman-Keuls's
test for multiple comparison. 3k %aP<0.0 1, *aP<0.05 compared with
corresponding value of sense-injected group; ##aP<0.01, #bP<0.05 compared with
corresponding value at pre-PTZ injected in each group. Fig. 6A show the basal
release of hippocampal glutamate and GABA in each group. Statistical analysis was
performed by Mann-Whitney U-test. % P<0.01 vs. values of sense-injected group.

Data represent mean +/—S.E.. in each figure.

[EZ£]
PTZ > RU U V=BT VWH A EEEEBMER L, A7 3 VBREEEWmR Z
FHELETETANAERKORILE ZORMBH AT LABLETHD, V¥ I VB
RBEEEZ "3 5 NMDARI I L # I VEBBSHEERL NI I VBN VAR —F—O
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RBBMER LD, WHEEZFLE LRI BA - BRELZRFICEEL, TAM
MBI BR O LA 2 FEBEHRT 5L EE Lz, —F GABAHISIRICBELT
E, IV PRI TETARTADPABERERE AV T, GABA #REOHEN
B Tl Z L RRET B EN B[] [4,8], TADAFRMEES% O GABA Mi#HRIiT
HBHBEFINEEELZLNLTWS, $EPIZXV FU VI ~A 2 a & AT Y
— VR EBT I JBFETY, RFRERICINZ I VER - GABA L LIZERT A
A HE S TVWa[10], AFRBERTHLZF L R 7 @8IEH O GTRAP3-18 X8
(T EAACL H® GABA AR T EL B L, BIERBICHET TRbLENEZLF 2
VEMRERR Y U7 ORMBA LR TS THEETHD LRI L7, GTRAP3-18 7
VIREVAERICLAF Y FU U IEMROEEIT EAACT DO#EE XD GABA &
FRAME S ISR, FEIRKE LT T 7 RBERS L R Y v VBRI S
LiebEBR L, 2 FY o ZEBHEHO Glu-R1 B8 _EF° Cat+iiAZMEIHIHET 2
GluR2 OFEBEK T2 EDL, ¥ NIV IEREBEO I NE I VEEBERE O 5
BWHERLHEREBIRDAIEES TFEE LB DN, SEAEETANAET LD A
ZVBTADAETVOBEEITIAZ I VEE NS VAR—Z—EKTFRRWEESH (1€
RO, X R I TREBEgInRN2 b, JAZIVENT VAR—
B DTS 7N I EBEOMIARE B O TIES GTRAP3-18-GABA F 7 *
R—F —RBRE T2 EOBEEERALNLD, BEETVRAICEO S LR ShE,
[F&0]
PTZ % NV V5% 1213 GTRAPS-18 HEE T HAEHMICH -0 £ L
GTRAP3-18 / v 7 57 VBETH, TWHARBREDOET > FY v/ DRYTEHRE
Ri=Z &5, GTRAP3-18 DX T it proconvulsant & L CIERTA2bDEEZ BT,
v E VBT, B NE IV GABABEOEBELER~A 707
) — R W TEEINE, ZNODO/ERIE, BEAACIBHED IV Z I VERFERY A
HMEE S, GABAGRENMEESNEZRETHD, TADAETLTHD “Fu
RU 7”7 SERRE FOF W AERIREERERFIE ONT, TADA TR T 2R IERMBRBOF
FELEHBTONADERMEHRZFARICHAT 210X, 717 I VB OBERE
AT, ZORMBES 2R LREEIEEFREICT 5 GABA MK R B ELNETHY
BRAER R R THD L ER LT,

Summary
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Summary

The functional role of glutamate transporter associated protein (GTRAP3-18) in the
epileptogenesis induced by PTZ-kindling

Yuto Ueda, MD, PhD

As well known the knockdown EAAC-1 by anti-sense induces epileptic convulsion in
rats, EAAC-1 is important protein to connect glutamate re-uptake with GABA
synthesis. It is important study to elucidate the role of glutamate transportér
associated protein 3-18 (GTRAP3-18), because GTRAP3-18 inhibitory regulates the
glutamate re-uptake through EAAC-1 into GABAergic neurons. In this study,
suppression of GTRAP3-18 protein expression was long-lasted after PTZ kindling,
and GTRAPS3-18 knockdown by anti-sense method decreases seizure threshold and
accelerates the kindling phenomena. Hippocampal glutamate and GABA basal
release in GTRAPS3-18 knockdown group higher rather than those of sense-injected
group suggested knockdown of GTRAP3-18 promotes GABA synthesis. Sustenance
of high seizure susceptibility in the PTZ kindled state and the existence of
inter-paroxysmal period could be explained by synchronization of glutamatergic

neuron caused by the enhanced GABAergic system.
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