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Abbreviations : AD, afterdischarge ; ADD, afterdischarge duration ; ADT, afterdischarge threshold ; DOI, 1-(2,5
dimethoxy-4-iodophenyl)-2-aminopropane ; 8-OH-DPAT, 8-hydroxy-(di-n-propylamino)tetralin ; 5-HTP, L-5-

hydroxytryptophan ; m-CPBG, 1-(m-chlorophenyl)-biguanide
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Table 1. Seizure parameters of kindling development in rats receiving daily treatment with saline or

8-OH-DPAT
First response First stage 5 seizure
Drug Number of Latency f
y for
ADT (2A) ADD(s) stimulations ADD (s) bilateral clonus (s)
Saline 7 68.1£89 3.7£0.5 133114 48.9+2.7 6.512.8
8-OH-DPAT 7 727195 34%05 149+13 529+2.8 4.1£1.9

Values are X SEM. ADD, after discharge duration; ADT, afterdischarge threshold.
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Fig.1  Development of seizure response during amygdaloid kindling with daily administration of 8OH-DPAT. (A) Behavioral seizure
stage, (B) after discharge (AD) duration. After determining the AD threshold on day 1, 1ml/kg saline (O) or 1mg/kg 8-OH-DPAT (@)
was injected subcutaneously 15 min prior to each kindling stimulation from day 2. Seizure stages are graded as follows : stage 0, no
response; stage 1, rhythmic mouth and facial movement; stage 2, rhythmic head nodding; stage 3, forelimb clonus; stage 4, rearing and
bilateral forelimb clonus; stage 5, rearing and falling. Values are ¥ == SEM (n = 7 per group). *p< 0.05, ** p<0.01 compared with saline-

treated group (Mann-Whitney U-test).
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Table 2. Seizure parameters of kindling development in rats receiving daily treatment with saline, DOI or

DOI +ketanserin
First response First stage 5 seizure

Drug n Number of Latency f

S y for

ADT (12 A) ADD(s) stimulations PP ®) bilateral clonus (s)

Saline 6 592+7.7 3.7%05 143+1.4 47.8294 57194
DOI 6 549+42 3.4%05 73£1.1*%  40.1E25 1.5£0.8*
DOI+ketanserin 6 6104109 3.6+22 148+19 45595 6.82.6

Values are X=SEM. ADD, after discharge duration; ADT, afterdischarge threshold.
#p<0.05 compared with control and DOI+ketanserin groups (Scheffe's test).
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Fig.2 Development of seizure response during amygdaloid kindling with daily administration of DOL (A) Behavioral seizure stage, (B)
AD duration. After determining the AD threshold on day 1, 1ml/kg saline (O), 1mg/kg DOI (@) or 1mg/kg DOI plus 1mg/kg
ketanserin (4 was injected subcutaneously prior to each kindling stimulation from day 2. Values areX + SEM (n = 6 per group). *p<0.05,
**p0.01 compared with saline-treated group (Kruskal-Wallis with post-hoc Scheffe’s test).
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Table 3. Seizure parameters of kindling development in rats receiving daily treatment with saline or

I mg/kg ketanserin

First response

First stage 5 seizure

Drug

) Number of } Latency for
ADT(zA) ADD (s) stimulations ADD (s) bilateral clonus (s)
Saline 6 433+56 5.6=%0.51 17414 47.0+7.3 3.7+ 1.1
Ketanserin 6 467+7.1  3.6+051 128+25  468+25 3.3£0.9

Values are X SEM. ADD, after discharge duration; ADT, afterdischarge threshold.
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Fig.3  Development of seizure response during amygdaloid kindling with daily administration of ketanserin. (A) Behavioral seizure
stage, (B) AD duration. After determining the AD threshold on day 1, 1ml/kg saline (O) or lmg/kg ketanserin (@) was injected
subcutaneously 30 min prior to each kindling stimulation from day 2. Values are X = SEM (n = 6 per group).
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Table 4. Seizure parameters of kindling development in rats receiving daily treatment with saline or

m-CPBG

First response

First stage 5 seizure

Drug

Number of Latency for
ADT(zA) ADD(s) stimulations ADD (5) bilateral clonus (s)
Saline 7 77.1+£16.0 14.1£6.1 11.74+0.6 35.0+3.0 6.0%-1.3
m-CPBG 7 80.0+8.7 13.7+5.9 8.640.6** 71.1E£166*  41+%12

Values are X== SEM. ADD, after discharge duration; ADT, afterdischarge threshold.
#p<0.05, **p<0.01, compared with control group (Mann-Whitney U-test).
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Fig.4 Development of seizure response during amygdaloid kindling with daily intracerebroventricular treatment with m-CPBG. (A)

‘Behavioral seizure stage, (B) AD duration. After determining the AD threshold on day 1, vehicle (O) or 40.g m-CPBG (@) was injected

15 min prior - to each kindling stimulation from day 2. Values are X = SEM (n = 7 per group). *p<0.05, ** p<0.01 compared with vehicle-
treated group (Mann-Whitney Uttest).
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Table 5. Seizure parameters of kindling development in rats receiving daily treatment with saline or SB 204070A

First response First stage 5 seizure

Drug n Number of Latency for Duration of
ADT (1 A) ADD (s) stimulations ADD (s) bilateral clonus (s) bilateral clonus (s)
Saline 7 68.6+85 7.1k22 10.7£0.9 39.3%9.6 43408 28.1%5.6
SB 204070A 7 614+7.9 7.6%21 11.0£0.5 44.4%7.7 4.1£14 22.0+2.1%
Values are X=SEM. ADD, after discharge duration; ADT, afterdischarge threshold.
*p<0.05 compared with control group (Mann-Whitney U-test).
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Fig.5 Development of seizure response during amygdaloid kindling with daily treatment with SB 204070A. (A) Behavioral seizure stage,
(B) AD duration. After determining the AD threshold on day 1, 1ml/kg saline (O) or 1mg/kg SB 204070A (@) was injected
subcutaneously 10 min prior to each kindling stimulation from day 2. Values are X &= SEM (n = 7 per group). *p< 0.05, **p<0.01
compared with saline-treated group (Mann-Whitney U-test).
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Abstract

The present study was conducted to identify the role of serotonin (5-HT) receptor subtypes in the acquisition of
epileptogenesis by means of an amygdala kindling model, a chronic experimental model of human temporal lobe epilepsy.
The drugs used were the 5-HTa receptor agonist 8-hydroxy-2-(di-n-propylamino)tetralin (8-OH-DPAT), the 5-HT, receptor
agonist 1-(2,5-dimethoxy-4-iodophenyl)-2-aminopropane (DOI), the 5-HT> receptor antagonist ketanserin, the 5-HT; receptor
agonist 1-(m-chlorophenyl)-biguanide (m-CPBG), and the 5-HT, receptor antagonist (1-butyl-4-piperidinylmethyl)-8-amino-7-
chloro-1,4-benzodioxan-5-carboxylate hydrochloride (SB 204070A). We determined the afterdischarge (AD) threshold in rats
implanted with depth electrodes in the amygdala. After the administration of one of the drugs, rats received daily electrical
stimulation at a current 20« A above the initially determined AD threshold until generalized seizures were elicited on three
consecutive days. Drug effects were evaluated on the basis of behavioral and electroencephalographic seizure development.
The subcutaneous (s.c.) administration of 8-OH-DPAT (I1mg/kg) suppressed behavioral seizure development, with a
significant decrease from day 9 to day 11 when compared with that in the saline-administrated control. 8-OH-DPAT also
tended to reduce AD duration, with a significant effect on day 5. In contrast, DOI (1mg/kg, s.c.) caused a significant increase
in the behavioral seizure stage from days 4 to 10, and significantly reduced the number of stimulations needed to elicit the first
generalized seizure as compared with the control. These facilitatory effects of DOI were completely blocked by pretreatment
with ketanserin (1mg/kg, s.c.), and significant effects were no longer found in any seizure parameter. Ketanserin (1mg/kg,
s.c.) alone produced no significant effect on seizure development. Intracerebroventricular treatment with m-CPBG (40 g)
significantly facilitated the behavioral seizure stage from day 5 to day 11 and increased the AD duration on days 10 and 11.
This compound also reduced the number of stimulations needed to elicit the first generalized seizure and significantly
increased the AD duration of the first generalized seizure. SB 204070A (lmg/kg, s.c.) caused no significant change in the
pattern of seizure development, although it did reduce the duration of bilateral forelimb clonus during the first generalized
seizure. These results suggest that the activation of 5-HTa receptors can retard the development of amygdala kindling,
whereas 5-HT, and 5-HT; receptors play a facilitatory role in kindling development. They also suggest that 5-HT, receptors
are not critically involved in the developmental seizure process. The present study provides evidence that the 5-HT system
participates in the mechanism underlying kindling development, and that the role of 5-HT in the acquisition of epileptogenesis
differs depending on the 5-HT receptor subtype.




