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Abstract:

The effect of a benzodiazepine partial agonist bretazenil on cortical epileptic afterdischarges was studied in 12-, 18- or 25-day-old rat

pups with implanted electrodes. Afterdischarges were induced by low-frequency stimulation of sensorimotor area four times in each

animal and bretazenil (0.1; 1; 5; 10; or 25 mg/kg) and/or solvent were administered intraperitoneally between the first and second

stimulation. Bretazenil was able to decrease the duration of afterdischarges as well as intensity of clonic seizures accompanying

these afterdischarges in all age groups in a dose-dependent manner. The efficacy of bretazenil was age-dependent: the most marked

effect on duration of afterdischarges was observed in 25-day-old rats. It is in sharp contrast with our earlier data for full agonists

clonazepam and midazolam demonstrating the strongest action in the youngest group.
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Introduction

Among main types of epileptic seizures all but ab-

sence seizures are due to a predominance of excitation

over inhibition in the central nervous system [12].

Therefore, the common way how to suppress epileptic

seizures is potentiation of inhibitory systems namely

the main, GABAergic one. Augmentation of GABAergic

inhibition was described as the main mechanism of

action for many classical (phenobarbital, valproate,

benzodiazepines) as well as new (vigabatrin, tiaga-

bine) antiepileptic drugs [9]. Comparing the preclini-

cal efficacy of various anticonvulsants the most po-

tent drugs described up to now are benzodiazepines.

Their doses in the range of hundreds of micrograms

per kilogram were found to abolish different types of

experimental seizures [36]. Their excellent anticon-

vulsant effect is compromised by rapid development

of tolerance in experimental animals [23] as well as in

patients [5]. This phenomenon is clearly expressed for

full agonists of benzodiazepine receptors like diaze-

pam and clonazepam [29]. One of the possibilities

how to avoid this unwanted effect is a replacement of

full agonists by partial agonists [10]. There are results

indicating that tolerance either does not develop at all

or, at least, it is not marked [11, 31]. Absence of toler-

ance does not mean that there are no signs of with-

drawal [30]. One of the first partial agonists of benzo-

diazepine binding sites tested in adult animals was

bretazenil (Ro 16-6028 – [27]). Among other drugs

synthesized later Ro 19-8022 deserves attention. Both

drugs exhibit excellent anticonvulsant action in vari-
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