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Key words Epilepsy, 5HTia receptors, Paroxetine, Pindolol, Serotonin
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Abbreviations: AD, afterdischarge; ADD, afterdischarge duration; ADT, afterdischarge threshold; GST, generalized
seizure triggering threshold; GTC, generalized tonic-clonic convulsion; 5-HT, 5-hydroxytryptamine; 5-HTP, L-5-
hydroxytryptophan; p-CPA, para-Chlorophenylalanine; PET, positron emission tomography; SSRI, selective serotonin

reuptake inhibitor
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231 ¥ 1 F  (Paroxetine hydrochloride hemihydrate) (Glaxo-
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Table, 1 Seizure parameters of kindling development in rats receiving daily treatment with saline or paroxetine

First response First stage 5 seizure
Number of Latency for Duration of
Drug n  ADT(uxA) ADD (s) stimulations  ADD (s)  hilateral clonus(s) bilateral clonus(s)
Saline 7 40/6020 4/453 10/ 117 48 / 113-26 3/ 71 20 /4212
Paroxetine 7 40/8020 4/162 13/ 155 52 / 109-19 1/201 26 / 42-16
Values are median / range. ADT, afterdischarge threshold; ADD, afterdischarge duration.
Table. 2 Seizure parameters of kindling development in rats receiving daily treatment with saline or pindolol ’
First response First stage 5 seizure
Number of Latency for Duration of
Drug n  ADT(pA) ADD (s) stimulations ADD (s) bilateral clonus(s) bilateral clonus(s)
Saline 7  60/6040 4/133 7/145 28 /11315 2/ 51 19/ 31-13
Pindolol 7 40/80-20 7/153 9/166 28/ 4320 3/211 19/42- 9

Values are median / range. ADT, afterdischarge threshold; ADD, afterdischarge duration

Table. 3 Seizure parameters of kindling development in rats receiving daily treatment with saline and saline or pindolol and

paroxetine
First response First stage 5 seizure
Number of Latency for Duration of
Drug n  ADT(uxA) ADD (s) stimulations ~ ADD (s)  bilateral clonus(s) bilateral clonus(s)
Saline + saline 7  40/60-40 4 /454 7 /116 32 /113-26 3/71 19 /31-12
Pindolo] + paroxetine 7 40/ 80-40 4/ 73 11*/ 158 37/ 5315 4/71 17/25 9

Values are median / range. *p<0.05 compared with saline treated group. ADT, afterdischarge threshold; ADD, afterdischarge duration.
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Effect of intraperitoneal administration of paroxetine on latency to bilateral forelimb clonus (A), duration of bilateral forelimb

clonus (B), afterdischarge duration (C) of amygdara kindled seizures. Data are depicted as box plots (n = 9). Boxes indicate data
between 25th and 75th percentile with the horizontal line reflecting the median. Whiskers extend down to the smallest value and up to
the largest. Dots represent outside values, i.e. values outside the inner fences. AD, afterdischarge
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Effect of intraperitoneal administration of pindolol (10 mg/kg) on latency to bilateral forelimb clonus (A), duration of bilateral

forelimb clonus (B), afterdischarge duration (C) of amygdara kindled seizures. Data are depicted as box plots (n = 9). Boxes indicate
data between 25th and 75th percentile with the horizontal line reflecting the median. Whiskers extend down to the smallest value and up
to the largest. Dots represent outside values, i.e. values outside the inner fences. **P < 0.01 compared with saline control. AD,

afterdischarge.
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Fig.3  Effect of a concomitant intraperitoneal administration of paroxetine (10 mg/kg) and pindolol (10 mg/kg) on latency to bilateral
forelimb clonus (A), duration of bilateral forelimb clonus (B), afterdischarge duration (C) of amygdara kindled seizures. Data are
depicted as box plots (n = 9). Boxes indicate data between 25th and 75th percentile with the horizontal line reflecting the median.
Whiskers extend down to the smallest value and up to the largest. Dots represent outside values, i.e. values outside the inner fences. * P

<0.05, ** P < 0.01 compared with saline control. AD, afterdischarge.
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Fig.4  Effect of pretreatment with para-chlorophenylalanine to a subsequent intraperitoneal administration of paroxetine (10 mg/kg)
and pindolol (10 mg/kg) on latency to bilateral forelimb clonus (A), duration of bilateral forelimb clonus (B), afterdischarge duration
(C) of amygdara kindled seizures. Data are depicted as box plots (n = 9 per group). Boxes indicate data between 25th and 75th
percentile with the horizontal line reflecting the median. Whiskers extend down to the smallest value and up to the largest. Dots
represent outside values, i.e. values outside the inner fences. * P < 0.05 compared with saline-treated group. AD, afterdischarge. p-CPA,

para-chlorophenylalanine.
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Fig.5 Development of seizure response during amygdaloid kindling with daily administration of paroxetine. (A) Behavioral seizure
stage, (B) after discharge (AD) duration. After determining the AD threshold on day 1, 1 ml/kg saline or 10 mg/kg paroxetine was
injected i.p. 60 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, Data are depicted as box plots (n = 7 per group). Empty and gray boxes indicate saline-treated group
and paroxetine-treated group. Boxes indicate data between 25th and 75th percentile with the horizontal line reflecting the median.
Whiskers extend down to the smallest value and up to the largest. Dots represent outside values, i.e. values outside the inner fences. *P

< 0.05 compared with saline-treated group.
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Fig.6 Development of seizure response during amygdaloid kindling with daily administration of pindolol. (A) Behavioral seizure stage,
(B) after discharge (AD) duration. After determining the AD threshold on day 1, 1 ml/kg saline or 10 mg/kg pindolol was injected i.p.
80 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. Data are depicted as box plots (n = 7 per group). Empty and gray boxes indicate saline-treated group and pindolol-
treated group. Boxes indicate data between 25th and 75th percentile with the horizontal line reflecting the median. Whiskers extend
down to the smallest value and up to the largest. Dots represent outside values, i.e. values outside the inner fences.
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Fig. 7 Development of seizure response during amygdaloid kindling with daily administration of paroxetine and pindolol. (A) Behavioral
seizure stage, (B) after discharge (AD) duration. After determining the AD threshold on day 1, the rats received an i.p. injection of 1
ml/kg saline plus 1 ml/kg saline or 10 ml/kg paroxetine plus 10 ml/kg pindolol. Paroxetine and pindolol were injected 60 min and 80
min prior to electrical 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 35,
rearing and falling. Data are depicted as box plots (n = 7 per group). Empty boxes indicate saline-treated group. Gray boxes indicate
paroxetine plus pindolol-treated group. Boxes extend from 25th to 75th percentile with the horizontal line reflecting the median.
Whiskers extend down to the smallest value and up to the largest. Dots represent outside values, i.e. values outside the inner fences. * P
<0.05 compared with saline-treated group.
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Effects of paroxetine on amygdala-kindling model of epilepsy in rats - Accelerative change by co-administration
with pindolol -
Naohisa Hirao, Department of Psychiatry and Neurobiology, Graduate School of Medical Science, Kanazawa University,
Kanazawa 920-8640 _ J.Juzen Med Soc.., 116, 151 — 162 (2007)
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Abstract

The present study assessed the effects of concomitant administration of paroxetine and a serotonin (5-hydroxytryptamine,
5-HT),4 receptor antagonist, pindolol on generalized kindled seizures from the rat amygdala (AM). Fully kindled rats received
an intraperitoneal injection of paroxetine (5, 10, 20 mg/kg) or pindolol (10 mg/kg) or co-administration of paroxetine (10
mg/kg) and pindolol (10 mg/kg). After the drug administration, rats received electrical stimulation at the generalized seizure-
triggering threshold. Paroxetine alone did not induce significant changes in any seizure parameters. Co-administration of
paroxetine and pindolol resulted in a significant reduction in the duration of afterdischarge (AD) and bilateral forelimb clonus.
The inhibitory effect of co-administration was eliminated by pretreatment with para-chlorophenylalanine. We also examined
the effects of co-administering paroxetine and pindolol on the development of kindling seizure from AM in rats. After the
drug injection, rats received daily electrical stimulation at a current 20 x A above the AD threshold until generalized seizures
were elicited on three consecutive days. Paroxetine (10 mg/kg) alone suppressed behavioral seizure development, with a
significant decrease on days 11 and 12 compared with that in the saline-administered control. Co-administration of paroxetine
(10 mg/kg) and pindolol (10 mg/kg) tended to delay behavioral seizure stage, with a significant decrease on day 9. Co-
administration of these drugs also significantly increased the number of stimulations needed to elicit the first generalized
seizures, and caused a significant reduction in AD duration on day 5 and from days 13 to 15, day17. These findings suggest
that the co-administration of paroxetine and pindolol has an inhibitory effect on AM kindled seizures and kindling
development. Furthermore, the present study demonstrates that the 5-HT system participates in the expression of seizures, and
that blockade of presynaptic 5-HT\4 autoreceptors plays an important role in the seizure-inhibiting mechanism of paroxetine.



