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Expression of c-myc mRNA in the Hippocampus of Pentylenetetrazol Kindling Rat

Jang Chull Lee, M.D., Eun Ik Son, M.D.,
In Hong Kim, M.D., Sang Do Lee, M.D.*

Department of Neurosurgery and Neurology,* Keimyung University School of Medicine, Taegu, Korea

subconvulsive electrical or chemical stimulations. This leads to progressive and permanent amplification of

seizure activity resulting in permanent brain changes. Immediate early genes(lEGs) are proposed as the master
switch for turning on molecular events in long term neural plasticity. The role of c-myc. an IEG. in the development
of kindling is not known. This study was conducted to investigate the role of ¢-myc in the neural plastic changes
undertying kindling

Among 115 adult male Spargue-Dawley rats, 51 were kindled by repeated administrations of subconvulsive doses
(156-25mg/kg) of pentylenetetrazol(PTZ). Twenty-eight rats experienced various degree of convulsions induced by a
single injection of convulsive dose(30-60mg/kg) of PTZ. Eighteen rats experienced mild or severe convulsion by a
single electroconvulsive shock(ECS). Eighteen rats received normal saline as a control group. Animals were sacri-
ficed in 30 minutes. 1 hour and 48 hours after convulsion. C-myc mRNA levels in the hippocampus were quantified
using slot-blot hybridization analysis.

In the experiment of PTZ kindling. c-myc mBNA expression 30 minutes after convulsion was elevated about 3-8
times compared with controls. C-myc mRNA expression 1 hour after convulsion was elevated about 4 times at stage
I 1. and V. but was not elevated at stage 1 and IV. C-myc mRNA expression 48 hours after convulsion was
elevated about 2-3 times compared with controls. In the experiment of PTZ-induced seizures. c-myc mRNA
expression 30 minutes after convulsion was elevated 5-6 times compared with controls. C-myc mRNA expression 1
nour after convulsion was elevated 4-6 times. C-myc mRNA expression 48 hours after convulsion was elevated
approximately 2 times. In the experiment of ECS-induced seizures. c-myc mRNA expression was elevated 4 times at
30 minutes and 1 hour after mild convulsion. but decreased at 30 minutes and 1 hour after severe convulsion compa-
red with control. C-myc mRNA expression 48 hours after convulsion was elevated approximately 2 times

These results suggest that the enhanced expression of c-myc mRNA is a non-specific consequence in the
development of PTZ kindling. In addition. c-myc does not seem to play an important role in turning on a molecular
program underlying kindling.

Kindling development is a good animal model of epilepsy and neural plasticity. It is induced by repeated

KEY WORDS : Kindling - Epileptogenesis - C-myc - Slot blot hybridization - Hippocampus.
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I Sinh ZHde] B 712AT o] $HE FERY
2 BPoz PR Aed 34 By Wz
2= R Aol 2 A 7)1H F o2 Ao A
A7l o] 85 WY RPe WS gHow Jog 5
T e
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718 2A5E Ao ARG o) dFT A7 FAow wE R
SEoEN H¥Ho=z 7hEY FWA(afterdischarge)©]
7t o] Axols AAA B4 A wgo] dolu:
dPogA 7tae] v r3S gleEd 7 da) o] &y
< otk 4714 kindling2 AE3 (amygdala), W
H]3] 4 (entorhinal cortex) 5 WA &S =8 wf 713
Z #Esm | 4714 kindlingsl 93 S22E L oy Hej
A QIZYe] FF T A1 ol BEoE 259 1A
o] £ 58 2o g gejA glopome

A A71A kindlingd3¥ FABH 284 92 v
amino-butyric acid(GABA) 234, cocaine, lidocaine 2
T4 ot 53 2L A UA S BAAA o]l B
T8 FAAY HAFo g HhE FARglo 24 A whzte
A w22 B Hed o) 3184 kindling £ o
A kindlingelet A3 "2®  88H3 kindlingol o] &4+
k4] ¥ pentylenetetrazol(PTZ)& #-g7] o] Heteix =
#ou GABA 84 HEiA ZIdFEE FdoaH
GABA®] JAIZE-E AA AHAM LS BASE F7HA
e Ro2 2R U®. PTZv &9, dgieg, 714
Wk gl Zh A 2AEA A 5 4 A 2a3ks dod)
o2 AN @z Ao de) olgdx gt} ol
PTZE #29x] ofstz YA At MRS Fu vk F4}
33 kindling®’3< £ 4 ledl ©|& PTZ kindlingel 2}
T st A Mol FERF R o] gHpeR,

714 kindling 2232 E3lo] WA slvke] AAA
X 24 2 2’33 (dentate gyrus) Bl F(mossy fib-
er)2] 94 (synapse) #7+4del PTZ kindlingZ golA= &
FE0 F5G AAESES NPT I E5F 28R &
FHellM = #Eslng o[y +x4 ¥War} kindling2g
9 HgAo] 3R Fg 4T k= Aoz Bog
"3 Kindling @717k HHRRlS o2 of9} e J A
A FejA BistE e etA| Tt ol 3t Wsle] Ay & o}2
3] gl A &tk 28y kindling A 3l cfos,
cmye, cjun & 2437 A2 immediate early gene)
9} o]E9] Thilo] ALl transcription factor) 24 g
3l zHE F71uks-S ARt (late effector gene)2l AALE A
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FHo2 I7MA 9 ATH F A4 974 Hals
2P AL 2T Jop® =3 1At o]g A7
AEe] Lol AE AEAHprogrammed cell death
apoptosis)dl g AL & glos o]#@ A Al cmyc
ol @ Aoz A o

cmyce Y¥A-H2Hprotooncogene)e] YEo T oFg
Az EA o Nt opa} Al Eul9le) o] &}Zo) 270
gkt $7] WAty AAE 2dsE S4x144
el 4L ks o2 dedA ok kindlingd 2e#)
el 7|l $83 A4S & Aoz AQzHoir]=
sintol o] NAAZE] AT R dF AT
kindlinge] ¥l webA Aa Hsjgo] AFPG,
cmyc®) kindling®] #23 87 Mzl Agd = ojo} e
FH WiE dosled $2% A4€E A PTZ
kindlinge] 2&wtAle] @& cmyco] W] Ao =
S Y Ao 7MY 4 Yo}t AA= kindlingd) %
2ol oM cmyce] G B3 o[HE HH S HE
At & A5 APt

RN

1. HYEE

APEEL TYsgAT Lo B B2 Spargue-Da-
wleyZ WMBA 8F o) FIF 7oz AT AF
250~450gme] 31 115718] 3 AFF 97vlE], 2+ 18v}
g A3l AEF $ PTZ kindlingd 3o 51v9}a,
PTZ 323 Aol 28ut2] 2 47)73 @52 (electrocon-
vulsive shock : ECS) Agel 18vel& 2z} AHgsisint. 4
YEEE2 ¢ vl2)¥ polyethylenecarbonyl AFE A £
TF83lg o A48 A% YT 2dez Al

2. dyyy

1) PTZ kindling

AET 51vke]E= PTZ(Sigma Chemical Co., USA)E 0.
9% A=)2ASol = 10mg/mie] =2 e o 27
Aalolate] &3Q 15~25mg/kgs 2~3Y HHew ¥}
W FARBIETE FAF £ 308 o4 B¢ FeFYS T2 )
3131 o] 379 el wet $edE 22 A E o
<7 Zo| BRI A 194 1 H. 8, €2 5 5o BT
ZHA 2 (clonic seizure) S Hole A4
glot FAe] A 2ate Bol A E3 g
A% (myoclonic seizure)S HolE A%, A
AR 9 Ze 7hlg 2 e S 20U dFo 2 AR
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7} ubgtel Sl A9 A 49 A A dold F
29 2o AAE RolE BS A A WA B
44 % grkelel AY AAS TPL AN 0%
(tonic) % el WA Mol Aol AWEE
PTZ kindlinge) 1% $5259] AP £esi) @
S8 PTZ 74 F 5A9AS SBUAS 5~108 B F
3083} 1A12E, 48417 Foll 242} 199ke). 15ehel, 17okel &
wele] dlohe 424 § %4 RNAZ Foisideh thz?
8okl 22 el 0.9% AelHESRS BN T4 ¥
3083 14170, 48403 ¥ 247} Goteld) eled sfohe
Yol e PYO2 RNAS Belakich

ox ot

[e]
-}

2) PTZ futdbxt

AET F 28vke PTZE 0.9% Aeladso] 3o 10
mg/mle] TEE e UF A £389) 30~60mg/kgd
243 B FARIAG A F 308 01 Et BEREE
T2 71589 PTZ FAM Qg 2F ohAPrE 2hzhg Hel
T2 3087} 1413, 48A17F 2} ofl Zt2h 10mfe], 9ule],
gutelE dEetd SAPAIA SuiEdE AEs FA)
RNAZ F-gl3ln).

ota] Lg 2144 40mAR AF3IHTh ECSel| <& 2
e Hel vhg 308 2 1AL, 48417 7 Fofl 217} 6l
# drste] SMAA FfuiRglE A Eete A RNAS ¥
Z)shsict.

4) RNA 22|

HZ3 A9 vz4e Chomezynski 2 Sacchiihy®
ot sle] the Zo] RNAS Relaidct. ajvkz4
Guanidium-thiocyanate ¥%9(4M guanidium thio-
cyanate, 25mM sodium citrate. 0.5% sarcosyl, 0.1IM 2-
mercaptoethanol, 033% antifoam A emulsion(Sigma
Chemical Co.. USA:pH 7.002%2 &A1zl & homo-
genizers ©|-&38le] #33 UhS water-saturated phenol-
chloroform-isoamylalcohol mixture$t 2M sodium aceta-
te(pH 5.2)8 ¥ 1 4TolA 2083} 10.000rpm o= YAl E-2)
¢ T e AASAY. A7)0l icecold isopropanol
28 ¥ thA) 3043t d4lEelsle] RNAS AAA A

o
=

Q.
=
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4% RNAE guanidium-thiocyanate ol %91 th&
2.5809] ice—cold ethanols 2ol RNAE AU4lEe] & =
70% ethanol® A&t SpeedVac(Savant Instrument
Inc., USA)& ©]&3ld 23l o DEPC(diethylpyrocar-
bonate)2 *2]d &l =9 spectrophotometer® 260nM
oA RNATEE Z4sta 93t 20Cel BastHA 254 o
W ARZ3RiTt

5) Slot blotting, XAt AF 23 L K7HALY|

£ (autoradiography)

Slot-blot ¥4 RNAEES formaldehydeZ ®AIA|Z]
% 8.0pg. 4.0ng, 2.0ngS] 3HAIR 3|43 & slot blot va-
cuum minifold(Minifold 1. Schleicher & Schuell. Ger-
many)E AHE3Hd nitrocellulose AR fol HAs T
7) 42412 3 80T AFLECAM 9% 7}e-dte] nHAF 1
BB x| Yy P57 3 gAAlelE o Basitrt 0.45
M NaCl. 45mM sodium citrate(pH 6.8). 50% for-
mamide, 0.1% sodium dodecyl sulfate(SDS). 5% Den-
hardt’s solution(0.1% polyvinylpyrolidine. 0.1% bovine
serum albumin. 0.1% Ficoll), Z12]1 5% salmon sperm
DNAZ a3t £doz 42Tl 12417t prehybridiza-
tion3tATh RNA-probe AZgH-g-(hybridization)& ¥
“P-ATP(Amersham Inc.. USA)Z 5 -end labelling}d
5ol 8457t 1X10cpm/ig o1’ HE 7%l Hol golo]
242 (probe) & H7isled st 23 & 2X SSC(0.
3M NaCl % 0.03M sodium citrate. pH 6.8) % 0.1%
SDS&d o A2oA 2087 A3k, & 0.2X SSC 2 0.
1% SDS7} 2013l o2 g5CdA 1083 12]3 0.
IX SSC % 0.1% SDS7F E0i3le o2 65T 107
ZEAA 3 O 43 70ToM T0~T67M2Y x-ray filmell =3
AR & @38ttt mRNA 3% IBM Z¥FEld a2€
95 =AZ7] (Hoefer GS300 scanning densitometer.
Hoefer Scientific Co., USA)E Al8sled 234 E 7 &9

o] W& Gaussian integration'g 2.8 238}t

6) AKXt

£ Aol Ab2-g 22121 1)F Oncogene Science 34
258 74 cmyc 3 GAPDH antisense oligoclonal
nucleotidesol| v-*P-ATPZ 5 -end labellingdte] AL&-at
At

3. BA4H 24
iz 2 AET 24 dAM c-myc mRNAS) 28
Aol Ao}zl dE=A|E Loprr] sl Kruskal-Wallis
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testS o] &3t oH, 7)oX FATHoZ feolstA vst
< 7% gzTH 2 AT vwdlAE Bonferroni
corrections 3t A8}

4 A

1. PTZ kindling ZAIE c-myc mRNAS| L&

2T E 187l & o] 83t 30% ¥ 6rleloM 3%
cmyc mRNA® 3%9%&=A5X](densitometric absor-
bent units)E 0.36601A2™ 1A3t £ eulelolr &
AZAE 0.44019.209 4877t ¥ erlE]ola] E38 AEX
£ 0.628°]1t}. PTZ kindling®] Z+ ©AE 22 H& 1B
A WAE QA 9ukE], T2AZE 110le], A7} 129
2], VaAZE 9nlEl, VA7 10RE] et PTZ kindlingell
o3 FFde| [GAE Uepd WA 9ulg] F 2 &
30%o AZE3% 3vkele vl A EH 3 c-myc mRNAY
A= 22 348 7181 eH, 142 3 vkl
A EA3 AEAE 4.34 F7H8I9.2H 48413 F 3ute o
A ZA% ASA E 210 S7RIEY TEA 222 Jerd
1191 % 3% 30% ¥ 5nkelold $48% cmyc mRNAY
AZAe Az 6.19 F71tHen, 1417 $ 3rie]df
A EF33 AFAE 4.69 78k on, 4847t F 3ufe]d)
A EA AZA = 2.0 718 TeA 22 vebd
30% ¥ 4uiglold ZA3 cmyc mRNAY AZA & tiz
TR} 2,98 FrletAon, 1At F 3T AISA = 1.49
Z7helgen, 48717 F 233 ASH e 2.1 S8
o}, VA 22 302 ¥ 3rle]old 583 c-myc mRNA9
AZAe hxFE 7.949 71t em, A2 F 2qtE]el)
A 238 AZA e 2T vssiaen, 487 F 49t
oA 2% AZAe 3.1 ZUiech. VaA @z
308 ¥ 4ulalold 233 comyc mRNAY ASFA e U=z
ZET 4.1 Ftetgen, A3 & 2nlaola 233 A
23)& 3.88 Zkslgen 4rieldd E3@ AS = 2.
49} Z718). ol BAIE 7] c-myc mRNAS] &2
Kruskal-Wallis test’d 30714 @A feoido] e
o (p <0.01) 1ARFEIMEZ fe4ge] AR (p <0.05),
4877l e FoAde gt dzaa 2 @AY cmyc
mRNA2] 23 2] Zolof Tt AA 9] A 3024 TTA
At felAdo] AR THp <0.01) T dAAME 7hs
e BaFa AT 1A 48A1IN & 2F DA o
myc mRNAS #&83} dZzF7te) F94L $iAcHTable
1. Fig. 1.

2176

2. PTZ 12| FAtol| 25t c-myc mRNA2| &H

72384 83 PTZE 87 13] AL 3 2 A izt
< B MM A1 - TS24 1101, I - V@AI7} 6utel
2 VAAZL 1IvRRIAY T - 1949 $3eR3-S 29 11
ute] WAjol| A 2t . 3040 Sulelol A 283 sjnl-9)e)
cmyc mRNAS] AZXE YZFEG 568 Z71819 0
Wz 3 Az 3nlE]ollA SR ASAE dzathig 4,
8] 713l o 48717t & 3rlelod £ ASAE 1.
6¥ S71etch I - VAl 2atedg B9l gulele) W
AollA & F 308 1nte]olA] £33 c-myc mRNAA
FA e d2TRY 6.38 F7std o 3 & 1A]3e]| 20}
2ol F3 8 ASA = 5.9 F7tet o 4847 & &%
3 AZAE 1.99 I7RIET. vade gzlekds 29l

Table 1. Optical density of c-myc mRNA expression in the hip-
pocampus according to seizure stage 30 minutes, 1
hour and 48 hours after PTZ kindling

Optical density

Stage
30 minutes* 1 hour* 48 hours
Control 0.366+0.273 0.446+0.273 0.628+0.208
(n="6) (n=6) (n="6)
PTZ kindling
1.240+0.710 1.9011+0.264 1.32540.446
(n=3) (n=3) (n=3)
2.231+0.389**  2.058+0.286 1.283+£0.748
f (n=5) (n=3) (n=3)
I 1.055+0.513 0.609+0.385 1.720+0.728
(n=4) (n=5) (n=3)
v 2.890+0.948 0.440+0.074 1.972+1.063
(n=3) (n=2) (n=4)
1.492+0.799 1.686+1.539 1.495+0.775
v (n=4) (n=2) n=4)

Values are given as mean+SD
*Significant difference(p < 0.05) among stages according to
Kruskal-Wallis test.
**Significant difference(p < 0.01) between control and each
stage according to Bonferroni correction.

4r
— 30 minutes
— 1 hour
3 o 48 hours
Zz
g
3
= 2r
s AT INNG | fe e
S | I T
g
“ -
0
control 1 il m v \'
stage

Fig. 1. Change of c-myc mRNA expression in the hippocampus in
30 minutes, 1 hour and 48 hours after PTZ kindling.

cHstalZLmEts|X] M 25H M 112 1986



1iviele) waolxy wha & 308 4uleloly =& o
myc mRNAAIZX & 2280} 5. 18) S7betg o, wzt
T ARl gute oA £33 AFR] = 3.84) F7kekon,
48417 & 3ulgellA EAE AN E 2.7 S7Vekdt. o]
£ DAz #AE B $13F Kruskal-Wallis test’ 30%
o A3 FA= TAA st A Hp <0.05) 1A13F
I} 48417 Fol 27 FRE ZAA o7t At dE
o] zlolo] gt FolAS AHI B 0%l 2T
s vjwated | - 1948 VEAE c-myc mRNAY &9
2aAZ7 UAATHp <0.017)(Table 2, Fig. 2).

3. ECS fattratol] 98t c-myc mRNAS] &y
ECS fihdzto] | wile] whatopahe Bl A9e vk
Ael BAPIE Hel A A7t el 1WA %

Table 2. Optical density of c-myc mRNA expression in the hip-
pocampus according to seizure stage 30 minutes, 1
hour and 48 hours after PTZ induced seizure

Optical density

Stage
30 minutes* 1 hour 48 hours
0.366+0.273 0.446+0.273 0.628+0.208
Control (h=6) (h=6) (h=6)
PTZ-induced seizure
(-1 2.052+0.419* 2.161+£1.015  0.990+0.248
(n=5) (n=3) (n=3)
—_ 2.325 2.624+2.638 1.205+£0.236
(n=1) (h=2) (h=3)
v 1.875+£0.502*  1.713+1.052 1.667+1.073
(n=4) (n=4) (n=3)

Values are given as mean=+SD

*Significant difference(p < 0.05) among stages according Kruskal-

Wallis test.

**Significant difference(p < 0.017) between control and each
stage according to Bonferroni correction.

OIFE - 220/ - 2/ol= - A

ZHpdE B9l 9ule] 5 30% 39 c-myc mRNAS] A|&A]

T HETET 4. 249 F7tElom | A1 Fof] 23§ A
Ae 458 F71E o, 4807 T 23 ASAE |
sul F7bslAT. veAle] wzlekS Hol guie] 3 bzt
30% ol 3vj2]ollA 233 c-myc mRNASY] AlZ:x]9} 14]
b o 3utE]ellM S ASA = Q58 dR2TLRG A
" FE B o 4847 Fole 168 74U 7 &
AN 2R Afolof A 0%l S 74 FrefAe] sl
on} @z o VolME 2388 tiRFEY 248 S
B oJnl7t gl (Table 3. Fig. 3).

i

w2k

el stg oA A 9] £ 24 kindlingd] 2ge] AAH=
2 kindling #2el= A2 9olo] 4 AT fHa 2
o)l 97EL & 4 Uk E& kindlingd] iz} v+
Ao g Z&E7] g ol2jd fAxt Lael Wale A7)
Aoz &g Ao|tP¥ oA kindling® dlvtel A glu-

Table 3. Optical density of c-myc mRNA expression in the hip-
pocampus according to seizure stage 30 minutes, 1
hour and 48 hours after electroconvulsive shock(ECS)
induced seizure

Optical density
Stage

30 minutes 1 hour* 48 hours

Control 0.366+0.273 0.446+0.273 0.628+0.208

(n=6) {n=6) (n=6)

ECS-induced seizure

1.525+1.116 2.005+£0.534** 1.142+0.651

(n=3) (n=3) (n=3)
v 0.250+0.223 0.123+0.728 1.006+0.765

(n=3) (n=3) (n=3)

Values are given as mean+SD

6 - *Significant difference(p < 0.05) among stages according Kruskal-
‘ Wallis test.
| L **Significant difference(p < 0.025) between control and each
\ 2 stage according to Bonferroni correction.
e
] ‘;J ! 3 ( —— 30 minutes
ot -
€ 37 i 1 hour
= ! 2 | 48 hours
g \ z T
§ 27 § .
s 11
n D
S o,
0" .
contral [ -1 - v control I \%
stage stage
g

Fig. 2. Change of c-myc mRNA expression in the hippocampus in
30 minutes, 1 hour and 48 hours after PTZ-induced seizure.
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Fig. 3. Change of c-myc mRNA expression in the hippocampus in
30 minutes, 1 hour and 48 after ECS-induced seizure.
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Pentylenetetrazol KindlingOl SI5t A1 JHOFES/9) c-myc mANA E/&0] Hg}

tamate®] &3 NMDAS 3 ~8-2]2] ZhAo] 713t
FAHo] Qo2 ojgo] FHA Wao| 7|7t gAlE
o] Y& Aoz Hon] o] ¥lof o] 257 NHAGER F
& 9 AT Fof FAo ddste 2 fAA HEY
%7129l ¥3}l7} kindling® &89 ZF A #aAFo]d A
o2 7|9}, Kindling2 ©A7+e] whEH =] ofsle
o] 8} o] theket FAAFES] A7[A wd Wsle} A of
2 A3 A A7 5 4F FeEAQ ¥EE e
A AtFol A71AHQ) WSE VA e 7L o &
WA YA ¥t aejt DAze) Aol ofdted 4l4E] @
sl ZF F7)HA2 B Holsle AoE A
fos, cjun, cmyc & FAZ7|HHA(immediate early
gene)”} kindling &do| 523 42 & Aoz 7|gE
F itk o)F ST fdzs TRt AEY AF ol
o AE7} ojd FRAYoRREH T2 fAAYdeR uR
& SUE= 3= master switch2% €24 9led kin-
dling®} Z-& A7ZAY 7t4% Wsk(plastic change)dl=
8% 4ES & Aol Balzk 0. a8y F7427]
FAARE TR 484 T A AT FAx 2dZ)
£ YYo= kindlingd @2l 83 94&¢ spriEde
kindling A5l thgh v]5o]A ¥k FARS] sz B
A= tF. Shins*# Simonatos™& A9 an-
gular bundledl| kindling A45& & F slivlljA] 7153 &
WA T Fof) 29 Fnlol| Q) c-fos mRNA E&3T
o] &jn] 9l& BAE #Ast1 cfos7} kindling 22 2
& d3E & Aoz 2819t 12t Teskey s 271
2 kindlingolX 9} cfos'@do] F AT f-2 3 FAAA 7}
AUL-S A3 A71A kindlingdlM cfos 2&o] kin-
dling ¥l F8% 9L A e &< Aoz AN
o} & AFoA PTZ kindling®] Z @2a|o] w2 WA
et A 8] c-myc mRNAS] Edo] d&4 e ¥gE B
32 @k} ol c-mycol PTZ kindling®] %2l 58
3 das 31 g5 AAkeke aZolga sl o2t
472 Teskeys¥9 kindling®] o] w2 cfose} Hd
of #g g riel Xt

B A3dlA PTZ kindling 72t @A ¢-myc mRNAS]
HHAEE 22 kindling B4 WA /jA vt & o)
2 Ry 53 A5 T AR Ao g2 ZAP =] Wzt
o M= AMArict Zol7t i By PTZ kindling?t
Fo] c-myc®] L¥ d#Y e FFE VAA ¢S ¢
4 9tk £ A4 kindlingd] Al 1, 29A9I = cmyc
o] dgo] Azl 7Tyt Al 3dAleiME Ba, A 49A
AME A F71 A S5AACANE A ZaEe FEE B

2178

o kindling 22TAY B2 c-myco] S UL L FA )
flAt}. ol& kindling A5l whEgel] me} @A Qe
AT £ BolE kindling?] AR E= G2 HES R
Y2 cmyce] kindlingdd#go 83 9&E A=
%< Aoz 7159t T3 kindlingd] &EwA ol b8}
o 44 e 715 Bole divle] AZ 2489 B3R
o AR ATAe EA7ANE cmycd] 9T F231A
T Ao AdHh VATl 23] cmycd] 2ol
AS SO O gas e ZldezE A 3o 2
o] F7HHE e TR F4271 5327t cmycd] 2A S
AZASAY cmycd] 2ol dsld 2AHE F7] whe
F AR o} 23 A E O] c-myce) WS FH Y (feedback)
o2 AAFAY F-L& vHEAF | c-myce) TS TAs=
AsHGA AL A 24E 2 o] 2FRE29 J|FEHE Hs}
ANZ 2 2ZH cmyce] FEE JAE A To= FHE ¢+ 3
o} 3H & A¥o)A kindling A57 22 vHEAQ] A4Fo]
opd 1319} PTZ FAuU ECS A3 ¥l cmyce] HAF =
7} A9 ATe} vl sl iR Y AR FAF
o] %k #rtoll M) c-myce] F3o] w9 H]5olgk WS A|
Atehe 2ol & 4 QA 13]9 dx|o|4de PTZ T
ECS A=) o3t ARG TN L83 c-mycd] &
Hol oFgt Wizt & Hu} B 1S B AL cmycs] ¥
ol ztel Zrols AR A BAV (3L EdFta &
Ak, 13)9] 23 AAFo 93t c-mycd] FHo] 3t AFE
T 2L o)fE A AT sl gkt Adxg Az
(inhibitory pathway)7} 87 A}=r=]o] c-myce] Zdo] o
AEE Aoz F2dr)

AAAE BLaAl7PEA < 50%2 ARAEE 2AAZ e
2R 1xF 9 J)sHoR g A4S s ol
AELAL FAlel] o3t Al EALS 2] AYE A EA ] 9
ch FAAAD AT B9 ofegt Alzheimerd,
Parkinson® 5 274419 4% 5334 8o] AFd A TA}
of ojsl] ALY w3 He o3t ABF £dolvt HEE
AgE A XA o Aol Adzt ATF¥*™ . c-myc
2 H| 28 S35 ol @ AZE A FAL] BT
Aoz defA gom® 53] AHF &5 B 3nte)
AZAZAN 4 T § Fo AA PTG 4271
FAAE Wdo] grlFojslgo] BAHIYZFCE AYE
M ZARS} 21&401 Z2h27) 4 3A1e] w2t on] gl
E TAZE AAE L Ao,

B d3oME kindlingdge RE AN UF ¥
48A1ZF AT Fo% cmycdl Edo] YR glomz
kindlingAt=oll 213 c-myce] A&HQ) FAGPFI oz Qg
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AZE AZAPE 22 7FeAE ezt AAE R
a2y ivke] AEdado]l BAHA de Al 2949
kindlingdl M= c-myce] A|&A4Q] W& gzlo] Hol5 A3
Aol Hat AsHE A3, 4. 59 LAzt 21439
A gzl JEt Afo] & Hol| o2 c-mycd] A&A
ol W&ol MEAMC] 8% JT8E A BT e
et T8 A Eaalo] FAE R e 139 PTZ A=
I} ECS A= Fo % c-mycd] A&AQ] #dgzE Holu
2 cmycd FAPNI A EAAFIE TBE Aoz B
=3

e oje} 22 AY Ane] M Ay HH
A A7} ek, slivke] A 2 E HEstn dFst
o c-myc mRNAE F28t7] d ol siehle) 2t Al F-%
Al & CA. CA., CAs, CA, X3 TollA F¢jnict th2 Al
UeRAY 9o QA e ¢ e fAgde] Wik
&7 gt 2B 2 &% A FEZE E(in situ hybrid-
ization) & 53 Age| Subald Har) glkn Az

# A& kindling @42 23 A543 712 (ana-
tomical substrate)& FAsk=Hl 719dtke cmyce] 9%
ol A7 ¥&< BAFAULt a2z} £ A Al FE R
& oL A RAEA e FAR A} gEoR
ofi A&S FPeAE 2 Aolge Holt) o] AL kin-
dling 84l 7198} cfose] Fo B3 =g
AbE | R] = wpo|th oo} 2ol AFE B3l
U SA27| ks SAA o ojd uf3 7
A %3 WA WA goz weld e
FAA Be S FAAESC] A3 08 B9
ol Al ofd F2715S i 88 Zez ¥t 1
2 kindling®] 2ol 71odshs -zt 2420544
of ¥ek g5 A+ dA7ZA W wE Azt
27| fAAe] A aatao Be Ao HEk o) Fo)
Zslrha AzHE )

(@] ok
A =

2

AAIA 7HA

LR B o]

29l 239 pentylenetetrazol(PTZ) kin-
dling ¥E2&|A PTZ kindlingell 213t AAA 71447
c-myc mRNA H&Ato]e] FAAAE Lol gsla] Wl
el &mtel Al PTZ kindling® @2¢Ale]l @& cmyc
mRNA®] HdFdE FF3A. Sprague-Dawley®
A& dide 2 51ukElE 15~25mg/kgd] PTZS 2~3% 7t
Aoz B FAK] PTZ kindlingg E48l93. 28nt
2= 30~60mg/kg®l PTZE 93] 574U FAl8le] PTZ @
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2L fFEsldon. 18vee ¢ Ao 942 A5E &
o electroconvulsive shock(ECS) A= 7lsle 22t
fastoh, w2t oS BaAsid 74 gAd wRE B $
308, 1AI7F 2 48A17F 73 Fof] TRste] AT T
H g AEA dz27 18vkEE 0.9% AAErE B4
ol FAlst e FA T 308, 1412 2 4812 A3 &
ol AgTy ge w o HE HAEer A&E3 o &
nlz A4 RNAS #2353} slot-blot hybridization %
22 c-myc mRNAS 3% st}

PTZ kindlingsl4 c-myc mRNA2] #&@F=y B &
30% A7} Fo] dizwel vlate] 1. M, V dAelA 3~4u)
F7kEAen 1, V dAlME 6~88 F71=%1on, o5
7y 279 ztele BAHCR fo4do] AR kindling
Wl o] w2y wo] wel c-mye mRNAS] @Hao] AdAA 9l
Al 7R skt W3 3 (A7) dizate) BlE) I
I, V @AedA 4~58) S7FE QA BAIR froid-e ¢l
o}, wal & 48N 7)) T 2ol wlel 2~3u) ZrlstaA|uh
EAA AL Atk PTZ 13] T & fbdzbo] of3)
A c-myc mRNAY] 2@ w2t 3 308 5~64] =
bR om 7} 27ke] Apole BAIA o2 folatl ot it
Axol et c-myc mRNAS] @&lo] AAA A 715
A gkght} 2 & 1A 7ol 4~68) S7HEe Y ol B
AR 7oL AT T2 T 48417l = <F 24 FHE
o AA BAF fode itk ECS S -
myc mRNAS] &2 7pu-g iz & 308 9 1Akl o
4uf F7FE 1o 4841 Foll= oF 2w FlEt e MAl
ARG E2 F 302 2 1Al BF g 22En
ad e BFon 48A17F Fofl 1.6 S7tE RS
Bt

o|2}g A= PTZ kindling, PTZ 3-& ECS iz
 c-myc mRNAS] @@Ateld) ov) ol AAAA 7} glok
= A& AARIY. 3822 PTZ kindling ¥l HolE=
myc mRNAS] B8 F7H= A7 A £9] ] 5o F <) 2435l
¥oly kindling®d @2 7]A¢] w=A] FQ3F master

switchot 22 F28 A2 A& devha & & vt

ob o

=AY 119969 69 27¢
+AAEEY 119961 12€9 20¢
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