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ABSTRACT

Purpose . Kindling refers to a process whereby repeated applications of an initially subconvulsive electrical or
chemical stimulus to animals lead to persistent epileptogenic in generalized seizures. Metabotropic glutamate
receptors (mGIuRs) have been shown to be involved in many brain functions. Widespread distribution of the
mGluRs suggests glutamate may be the primary modulator of G—protein coupled signal transduction in the
central nervous system. To investigate the role of mGIuRs in kindling, we studied the changes of mRNA gene
expressions of mGIuR1 and 5 on the hippocampus, amygdala, and basal ganglia in PTZ—induced kindled rats.
Methods - Male Wistar rats (n=6—4) were kindled by repeated administration, 5 times a week, by a subconvulsant
dose of PTZ (35 mg/kg). After completion of kindling, the brains were analysed for mRNA gene expression of
mGIuR1 and 5 using reverse transcripted polymerase chain reaction (RT—PCR). Resufts : The kindling score was
significantly increased after 8 injections and the definitive kindling score (more than 4 point) was obtained after
10 injections. mRNA gene expressions of mGIuR1 in hippocampus, amygdala, and basal ganglia were incre-
ased by 180.1%4.4%, 130.2+6.1%, 148.6%1.4% compared to controls (p<0.05), but those of mGIuRS5 were
not significantly increased. Conclusions: Although the mRNA gene expression of mGIuR5 did not show any marked
changes in kindled rat brain, that of mGIuR1 showed significant increase in hippocampus and amygdala.
From these results, high density of mGIluR1 may suggests glutamatergic systems plays a role in PTZ—induced
kindling. But our results would not exclude the possibility that changes of mRNA gene expressions of mGIuR1
and 5 are due to repeated seizure activity alone. (J Korean Epilep Soc 5 : 124-130, 2001)
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AR oz FFH oA 3etE o2 85 H kindlinge Mason}
Cooper”}? ZA@H%SAZ pentylenetetrazole (PTZ) & A
g3l A& Bslick 183 Schroer 5792 PTZ
&) kindling® 3F2 vl 9 dF-Ao] L-gluta—
mate”} 718 A& B F1, Geula 52 A7)H 2=
9% kindlingAl7] ¥ N-—methyl-D—aspartate NMDA)
9} non—NMDA glutamate =g 2] Fxzpso] F7ld-&
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o] ATl ZHEEAe] 7hd wAye] YRl ET 1
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PTZE AREE} kindlingE 92 E’}%ﬂ‘reverse transc-
ription polimerase chain reaction(RT—-PCR) & ©]4-3]
o] glutamate &A= metabotropic glutamate receptor
(mGIUR) subtype 1(mGR1)# subtype 5(mGluR5)<]
H3E 47 d38 He 7 #4, Fo] kel wgel qlojA
Z 83tk a A7+EE hippocampus$} amygdala, basal gan-
gliad) mRNASAALEY AES Z4330ch

SRR

AFERLS ZEA 250~280 g9 4 WistarA] 33 10
o128 ARSI AE o g AR FFE A
el 12417 24 02 wgto] A= ARGAN £33 AL
2E AREA 98 F UEE o] 3~44z) F3IRME
Ak 14 dHE 27 kindlingT (h=6) 3 27 (n=4)
o7 B B33 kindling?2 PTZE 2 534 vl
3] 35 mghkegs B FARIGIT x2S 552 483
A2 Brn) ZA) Kindling scores Becker 51
o] & W (Table 1) 71F22 3lo] PTZE E2 FAL
3t Fofl 208 YA ST 2233 PTZFUF A3
FE% isoflurane S o]g3le] Zo] wiH g F @Fste] A
2 Ajwa] AZ&3le] basal ganglia, hippocampus, 2 amy-

gdala® £33} deep freezerel E#3tdch mGluRY

Table 1. Kindling Score

Stage 0 Noresponse

Stage 1  Ear and facial twitching

Stage 2  Convulsive waves through the body

Stage3  Myoclonic jerks and rearing

Stage 4  Turning over into the lateral position

Stage 5  Turning over info the back and generalized clonic-

tonic seizures
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mRNA §AA0EE txs 45 nash) g5kl £
A7) W2 e 2 &l Jate] 47 RNAS F

o RNAY % &A317] H8iA 260 nm, 280 nmE
2 33 optical densityS =335tk old AXg
260 nm2 k& 280 nme] #OE YiE Fto] 1.501% 2.0
okl 392 3 RNAZT BAste] Agel o]8-313l

WAl 2A& homogenizationA 717 RNAS & Elst
o

o mGluRS mRNAFAAPEES F4317] A5t RT-

PCR¥]& AR-813{th. First strand cDNAQ] §4& 3o
1 g9 total RNAE oligo—(dT)17 primer®} Moloney
meurine leukemia virus RT(Perkin Elmer Cetus, NJ,
USA)E olg3te] AHALE 31313 F4e cDNAS =&
£ ZAP} AL 3R= 10 pmole® sense®t antisense pri-
merE 47}s}o] PCRE AA8gith B& PCREH- Per-
kin Elmer PCR kit, AmpliTaq DNA polymerase, “12]1L
50 pmol oligonucleotide primers& ©]43}] 100 plE
WrEo] A3tk PCR productE 2% agarose geldll A
7] 434 7ldiEle 2712 DNAZE EAeke A8 gt
31 o} pGEM-T vector (promega) 9l cloning 3 ¥ T7
o]t} SP6 primerE ©]€31] €7 I1MEE A4sI3th DNA
9} A7|M 9 USB2 Sequenase v 2.0 E4E o] &3}
double—strand dideoxynucleotide termination® % 31
t}, 9#A} PCRA 593 k2] RNAZE AR-HAERIE &
A&7] Y8k B -actin®] primerE o] g3t} FUZA
A PCRE AA18I5it) PCR product®] A% $1511 DNA
£ 2% agarose gelolX 71%9%3t3 ethidium bromide
2 QW3 F jmage analysis system (Biorad) & ©]&3}o
Aegslod H)ektt mGuRE $3A1717] $13}e] oligonu-
cleotide primer$} cycling paradigm= ARE-&HSich RT-
PCRo] ¢+ & 10XPCR buffer 4 gl MgCl, 2.4 ul ,
DEPC water 31.6 zl°l primer® 231 (H4) 40 p#1) Tag
polymerase 0.3 zl1 & B3t &, 35 cycle® amplification
A)Z)12(95T 1%, 56T 1%, 72T 18) vk cycle
72TCE 10%3F APe F ARE Ao

mGIuR®] ¥31E &7] $J3kd AME3t oligonucleotide pri-
mer#jd2 tha# 2ok

mGluR1

5 —Tgg—Tgg—TTC-TTC—ACC—CTg—ATC~AT-3
5 —TAT-geC—TTC-ATT—gAT—ggA-TTg-C-3
mGIluR5

5 —TCC—AAT—-CTg-CTC—-CTC—-CTA-CC-3
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Fig. 1. The changes of kindling score according to the PTZ in-
jection IT. injection times. * : p<0.05 vs. control group.
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Fig. 2. The relafive changes of MRNA gene expression of mGIUR1
in kindled rat brain compare to normal control.
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Kindling scoret= PTZE E7h) 434 8UAHE of
Zrel vlste] 2 29iAl S7FekTH(p<0.05, Fig. 1). ¥yk
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Fig. 3. The relative changes of MRNA gene expression of mMGIURS
in kindled rat brain compare to normal control.

mGIuR12] mRNA #3APHEE hippocampus, amyd-
ala, basal ganglia®] €02 )zl njdle] 2tz 180.2+
44.4%, 130.2116.1%, 148.6+31.4%4 Z71=o] Yt
(p<0.05, Fig. 2).

mGIuR5 mRNA 42832 hippocampus, amydala,
basal ganglia®] +° 2 tjZ3o) v)sle] 2zt 151.4+55,
1%, 93.7£23.9%, 108.2£27.3%% 7154 3o &

Aoz 2= §UTHp>0.05, Fig. 3).

ni

1 3zl dist 4E 55 292 oF 3 A7 As
A o] 1 wiel] A7) 23] 23k 7k W= R
| 7180] Yo} glom Feka v o 2= strychnined ©
¥ e A 5o Y Hots f53 A=)
Hegog 7]'—2;—QE}1D 1937'd Putnam3¥} Merritt 52 1%
ool A7 AZFE B3 A HAL {53 & oy 7HR)
qHd BEAE ’\]540}‘”‘4 1% phenytoin®] ©] TEAE
nas %‘3]'04 Aol vlsl 7 v 3R a9 2o
115 Al AEE AR 2ol1 Sl tlEAl &
ARAeltt, 1EE 2 Bl 7hde] WAy A o

288 aHE OF‘Eﬂ 9% A9 7|27 A} sl

I B FREE B Helxe 34 Beli oy
A2 kindling 22 2211 A S BhE =

we b

J Korean Epilep Soc /' Volume 5 / December, 2001



A Ay 292 T4 = Aok Kindling model
60th & Goddard V0] 7 @4 AAHeR Ae
stglon, o] RHle wHEARl =g Fall AEE 74 W
2} (spontaneous seizure) & 4 F Qrh= HoZ A
AtgelA g 7hd g g Qe A T E REE
A9 8490l B FobAl =t Kindlings &34 2*
A hzlo] T ThE 7bY wlRS §5E 2= glom 1 7R
et A7 =3 2 BdRAl] FeAE Y] FTh
Kindlingo]& 9] =4 F9]9l afterdischarge(AD) &
W £ Q)= gy dHe)] AES doy)A] oE AR
A A7H A=FE Ao st g FHA0E e
_'_I;L/S] 7};% u]—;d-o]l,]. ;{1/\])\% 73&1/\4 tﬂ-x)—ﬁ_ Oul-g],L: RN
o)t} Kindling 2298 F3 o8 71X 83 74
ukzke] 71| et A7} 7hedt A RTT hyperexci-
tability7} FAH 1 FHEE 7177 o]3l0] ofgA A&
4 9)l=x] 181 o]est hyperexcitability 7} thE afj 3-8t
A F29} oA ATE 2R, T oA A5l 3
FEE 7ol oA AP g o7 o|qHEA| F
7 dkzte] gk B 71EAR] FAle] Wit dEE G
2 o] Ha ok

olgjst WRE A9l A2 kindlingo] A3l whe} HAA
o= ZEs B BAS fdshe), ol A AR w

2} class 1; facial clonus, class 2 ; head nodding, class

r[o Ho

3 ; contralateral forelimb clonus, class 4 ; rearing, class
5 ; rearing and falling 502 WAACZ TREIH?
St Sz oA o]fdt YAt el XIge) wet ADZL A}
Zdojz B ozt e FH7HA] g duEHe R vEE
T UL AFollE ASRUE AL Y2 AFUeETE of
23 ADY AREzS 58 4 oA "tk ojgA dAd
03 o] A= A class 5 AL AH wF
o] Aojx 3 oAk ¥hEE ¢ kindling®] FHE FoE
EEHA =9 ojgA AR kindling 19 $olx |4
class 59 A¥ $2S F58 5 Q7| WiEP 71 I
HY AEHE Aoz AZErt P gl 47)R12 o
dels A¥E FEF 5 e 4, JE 59 muscarinic
receptor agonist?l carbachol®} 7 ‘l;” g HHEFo 7

A H9o] Fo3dAY cocaine, PTZ &2 picrotoxine
%jﬂi‘i_i Fojgto 2L kindling #4& 32 F 9
= RA0% RuEy Yot Kindling 22L& el AF
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2 BAE 7FsatA dlia] Aol B o]Mo) glotk HF o]
A9 electroshockt PTZ 28 453 34 k29 &

B Beloa 9] 1H wo] A3ARl WA dojuke 1+
gtzkel A19lS 7HekehA kindling RdolAe] 7HA whzo]
olZtZ hyperexcitabledt HolA dojup= AaF Fgo

AA 7ol ] 7hA izhS A= Bt AAE A
Ao ot& Aoz Hzhen) 73 HA= antiepileptic H U
oRAlel oigt N W ax HFol T2
3t o] 53] W<l st 7hA 2] ARl X 8ol an-
tiepileptogenicdt &7} 23l st U SF

7H ExlollA A% HHF02HE kindling REolA et 2
& 24 electrical seizureS #FE 4= vk 53] A
Wiouh HHs] Aehs $%Y A 543 hyperexci-
tability & B438IA o)7T AYAE o)F= ThE H4 24
o] excitabilityS F7HHCEH kindlingolM e 2 7t
A 271 A= Fog A¥o] 73t cavernous
hemangioma SAPIME oA 544 wAEE=E
3+ 9] o] hyperexcitabilitys B4 7H4S 2
3H= 2102 kindlingollA gt 2-& 7)Ho] #ofditta & 4
Atk Kindling Bde] & th2 FHE ojxky 73]
(secondary epileptogenesis) o HgF A7} 71s3lch= A
Q14| kindling®] 3% $- 1t mirror focus(second fo-
cus) & XS EH kindlings st d of Ao =
274 2 2 29 (primary) & A= o] B} H2 s
o] A=Fo2 A kindlings 2% 5 Jed olgk 22 A
A& transfer effectglal F-21 o= & Y459 kind-
lings &ol3tA 3h= o8 7]4o] kindlingo] BHH] e
Al FAZFE FEs7] gEor YAEAX T it o
© kindling®] FAH1 & F ¥ sEolMe stlmulatmg
A= -5H_]__6L7<4 = 3?—-?401]/\1 ]].H]—Z-] 7]-7&31—;0—0]

oJib= Zlo] BiEo] o] A] o]x] 7HA el g F
& Bdo] & F &g BT+ £ TAYE ¢ F Utk
t2o] HZ AE 2 2 AESH A7 71HE kindlingell
A L3ro 24 Aol M9 epileptogenesisS AT3R=4 ¢
e Tfo] & o AZdd. vt &8 ¢ U= W
3 o} 4k 7)Aol e 4 Qokd 11 eS|
g YRgo g Ay AL GAT 7} e AolER
B2 ATES O] 7]7‘1 EL‘_TLC’ﬂ 5‘—@0] ] ] Qh Zojtt,

antiepileptogenic 3t

3 A E 2 Oh_ %lq—. Glutamate— 5401] °‘0V\1 ==
3 AA=A Edoln 3ot A8 U anoxiaFol #
e 238 oA 3t Zgolo] ok & Fsl]
o] NMDATEAI7} oI5 FAHEAE vehlle Fo8
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Atk o]9} 2 opiAbA ARG EAS F244E kind-
lingZ @& 7hs7] A Whie] uje} ohE o] ohdrt A7y
H1 ok Ausbd PTZ 60 mg/keS 34 9819 kind-
linge Y= W glutamate® F77F WeptA] gkod o]
o] A7) A=Y 749 o)z} Wk sjgit¥# 1
A7 A= sk kindling® EF o4 NMDASTEA)]
7} gojstz ek Ao Wu 5993 Cain® 2 Kraus 52
o 9g)x) daEF ek 18 Schroer & PTZ kindling
Z gjupzAolA NMDAC w17+st [PH] -L-glutamatet}
[*HICGP396535% [PHIMK—801¢] A&5-9elx ojd 2}
oldE A K3t A3 7|4 A= 8 zlFef
o1&t kindling'4§e] 718l QlolA] glutamate g4 2] o}
Yol MRt H3& 3t e AS Fsch ol &
& o9 AP A Schroer B2 [3H] -L—glutamate
B2 mGIuR #2327} PTZ kindlingel] weby] 76k
A5E HolFen 1998def= PTZ kindling$ mGIuR
o] oJ8)] wi7lEl= trans—ACPDel| AF=5+ inositol phosp-
hateBAo] F71Ee A& HolFqlth & kindlingell 3l
A9) mGluRe] &g 240] RAA HA) Cozzi 5%
& AgAE E mGluR1e] A3k H2A oA glut-
amate- 827} Z7he= AS Ho3FErt Fotuhi $292 hip-
pocampus®X] mGluRs¢] ZAFHE B A3 xZ0] H
et Aol BAEHE= 3ol mGluRs7t Boghttar 319t
Schroer $7& PTZel 9519 kindling®E A glu-
tamate®] &gt AE AFelA 2 mGluRsel &3/ 3elof w}
& ZRoleta 39 kindling®ll et Alda AA/do] ¥igls
£ A7 ARG T 319}k Thomsen Dalby™® = mGluR
ofFel tigt A5 HFAle}t dIAE o] &3t AAEt
group 1 mGluR® Z&A?! 1-aminoindan—1,5—dicar-
boxylic acidE AH§-sld 8% JEF O PTZe s 5
H A-hE 29 sl d¥A 0= group 1 mGluR
ZFAQ (S)—3,5~dihydroxyphenylglycined ARE3HA
AEe skl PTZol g3 fEss A-hAZE WA
e 319 goup 1 mGluRs7} 83 932 st
3 ARESESITE o9} 22 ClE-E HgkEsle] o] A=
mGluR1°41+& hippocampus, amygdala, basal ganglia2)
X2 2k 180%°I4 130%0] o277k 9] Z7} ke 1)
ERiT QlE 218 BTtk T3 mGuRsAIME BA1F
A FL AR £ 2 hippocampus©lX ¢k 150%2)
Z7} oFE BolFo] Thomsen®} Schroer =9 ZAws}
23315k 0]9h 22 A= Neugebauer $70) 78
AAA AEAA mGluRsY D&} o}28] kindlingg W5
Al H 7139 mGluRse] Al 7o) Fa3t J&L 3t 9
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o7 o] AFA A hippocampus, amygdala, basal
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