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In Vitro Effect of Carbamazepine, D-(—)-2-Amino-5-Phosphonopentanoic
Acid and 6-Cyano-7-Nitroquinoxaline-Dione on Pentylenetetrazole-
Induced Epileptiform Activity in Young Rat Visual Cortex

Byung Joon Choi, M.D.
Department of Pediatrics, College of Medicine, The Catholic University of Korea, Seoul, Korea

Purpose : Carbamazepine (CBZ) has little untoward effect in be-
havior, cognition and psychosocial aspects and commonly used in
children. But, CBZ can sometimes worsen tonic-clonic seizures. The
goal of the present study was to investigate the effect of CBZ, D-(—)-
2-amino-5-phosphonopentanoic acid (D-AP5) and 6-cyano-7-nitro-
quinoxaline-dione (CNQX) on pentylenetetrazole (PTZ)-induced
epileptiform activity in young rat visual cortex.

Methods : The visual cortex slices were obtained from 14-18 day-
old Sprague-Dawley rats. We observed the effect of CBZ, D-AP5 and
CNQX on PTZ-induced epileptiform activity from visual cortex slices
in vitro.

Results  The latency of PTZ-induced epileptiform activity was

prolonged by 0.5 and 1 mM CBZ, the duration and frequency were
decreased by | mM CBZ and amplitude was decreased by 0.5 and 1
mM CBZ. 3 mM CBZ and 20 uM CNQX blocked PTZ-induced
epileptiform activity and 50 «4M D-APS attenuated.

Conclusion : This study suggest that CBZ may have more effect
on epileptiform activity originated from visual cortex and differential
effect according to brain region in young rat. Also, NMDA and
AMPA mechanism may involve in PTZ-induced epileptiform activity
originated from young rat visual cortex. (J Korean Epilep Soc 2005:
9(2):137-142)
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AZ 14~18% Alo]9] Sprague—Dawley FE tiyo
2 3tk 3HS nA7)7] 93k chloral hydrate 400
mg/kgs 54 U2 Foaigion, vl Foll= HES #
g HE HEsto] 5o AHA & dF HEHFH(NaCl
125 mM ; KCl 2.5 mM ; NaH2P0O4 2 mM ; MgSO4
1.25 mM ; NaHCO3 25 mM ; CaCl2 2 mM ; Glucose
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9] Y3l vibratomes ©1€3}o] 400 pm FAZ A7} 7
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(Gilson Co, Middleton, WI, USA) & o|&3}o] 95% A4t
_/1\_9]— 5% COZS] gz‘ﬂ- 7]_/\7]_ J_:LE]‘— o 5;];4/\014 KN
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9} AZE (Figure 5)2 12.7£1.9%, 951.4£221.6 ms,
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Figure 1. PTZ-induced epileptiform
discharges from visual corfex slices
(A), and the effects of 0.5 mM
CBZ (B, 1 mM CBZ (C), 3 mM
CBZ (D), 50 /M D-AP5 (E) and 20
1M CNQX (F) on them. PTZ, pen-
tylenetetrazole: CBZ, carbamaze-
pine: D-APS, D(—)-2-amino-5-phos-
phonopentanoic acid: CNQX, 6-
cyano-7-nitroquinoxaline-2,3-dione.
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6%, 867.9+90.3 ms, 13.5+3.0/%% 1.1+0.3 mV
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(Figure 1C), o|2] A7) (Figure 2), A%A17HFigure 3),

W5 (Figure 4) 8} 1Z Figure 5)-& 24.7+65%, 751.0+
96.2 ms, 1.4+0.4/%3 0.9+£0.1 mVo[glon, o]& 3
mM PTZ F7hrelA fies 2pa) 7kl wof $aate}
Hleo] K, FHE7], X417, RIwsh AE ek 5
A]x—] o= o1u] o] ]—o] Eoﬂ\:]— PTZQ]- 3 mM CBRZ xJ
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ZHFigure 3), Y1 (Figure 4) 2+ A& (Figure 5)< 18.8+
4.8%, 4.4+1.3 ms, 3.1+£1.1/%% 1.0+0.3 mVelsle
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Latency of epileptiform activity (min)

¥ Il
PTZ 0.5mM 1mM 3mM D-APS CNQX
CBZ CBZ CBZ

Figure 2. The lafency of PTZ-induced epileptiform discharges, and
the effects of 0.5 mM CBZ, 1 mM CBZ 3 mM CBZ, D-AP5 and CNQX
on that, *The latency of PTZ-induced epileptiform discharge was
increased by 0.5 mM CBZ (p<0.05, compared to PTZ). 1The la-
tency of PTZ-induced epileptiform discharge was increased by

1 mM CBZ (p<0.05, compared to PT2). ¥ The PTZ-induced epi-
leptiform discharge was blocked by 3 mM CBZ. §The latency of
PTZ-induced epileptiform discharge was increased by D-AP5 (p<
0.05, compared to PTZ). I The PTZ-induced epileptiform dis-
charge was blocked by CNQX. PTZ, pentylenetetrazole; CBZ
carbamazepine: D-AP5, D(-)-2-amino-5-phosphonopentancic
acid; CNQX, 6-cyano-7-nitroguinoxaline-2,3-dione.
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Figure 3. The duration of PTZ-induced epileptiform discharges,
and the effects of 0.5 mM CBZ, 1 mM CBZ 3 mM CBZ, D-APS
and CNQX on that. *The duration of PTZ-induced epileptiform
discharge was decreased by 1 mM CBZ (p<0.056, compared to
PTZ). tThe PTZ-induced epileptiform discharge was blocked by
3 mM CBZ FThe duration of PTZ-induced epileptiform discharge

was decreased by D-APS (p<0.05, compared to PT2). § The PTZ-
induced epileptiform discharge was blocked by CNQX. PTZ,
pentylenetetrazole; CBZ, carbamazepine; D-AP5, D (—)-2-amino-
5-phosphonopentancic acid; CNQX, 6-cyano-7-nitrogquinoxaline-
2,3-dione.
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Figure 4. The frequency of PTZ-induced epileptiform discharges,
and the effects of 0.6 mM CBZ, 1 mM CBZ, 3 mM CBZ, D-AP5 and
CNQX on that. «The frequency of PTZ-induced epileptiform dis-
charge was decreased by 1 mM CBZ (p<0.05, compared to
TZ). tThe PTZ-induced epileptiform discharge was blocked by
3 mM CBZ. FThe frequency of PTZ-induced epileptiform dis-
charge was decreased by D-AP5S (p<0.05, compared to PTZ).
§ The PTZinduced epilepfiform discharge was blocked by CNQX.
PTZ, pentylenetetrazole: CBZ, carbamazepine; D-APS, D(—)-2-
amino-5-phosphonopentanoic acid: CNQX, 6-cyano-7-nitroqui-
noxaline-2,3-dione.

%, NMDASF AMPA +£-47} PTZ % Z# 2oF A
el B1EE oF 4= Qlivk PTZ9 AR 42 avh= o}
ol%= NMDA &2 AMPA ©B}9] glutamate =84 &
e 3 AR F el uUiFt glutamate?] S+ AHEo]
e X&) 1, glutamate AP (glutamatergic transmis-
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Figure 5. The amplitude of PTZ-induced epileptiform discharges,
and the effects of 0.5 mM CBZ, 1 mM CBZ 3 mM CBZ D-APS5 and
CNQX on that. *The amplitude of PTZ-induced epileptiform dis-
charge was decreased by 0.5 mM CBZ (p<0.05, compared to
PT2). 1The amplitude of PTZ-induced epileptiform discharge was
decreased by 1 mM CBZ (p<0.05, compared to PTZ). +The PTZ-
induced epileptiform discharge was blocked by 3 mM CBZ. § The
amplitude of PTZ-induced epileptiform discharge was decrea-
sed by D-APS (p<0.05, compared to PTZ2). iiThe PTZ-induced epi-
leptiform discharge was blocked by CNQX.
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