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Abstract:

The effects of kindled seizures elicited by repeated pentetetrazole (PTZ) injections, on learning and memory in the Morris water

maze test and on concentration of brain amino acids, were examined in rats. It was found that kindled seizures (a model of temporal

lobe epilepsy) produced a profound decrease in learning and memory accompanied by a selective and long-lasting decrease in

hippocampal and striatal concentration of glutamate, glycine and alanine in the striatum (ex vivo measurement). The concentrations

of histamine, serine and �-aminobutyric acid (GABA) were not selectively affected by kindling. A lower concentration of glutamate

and N-methyl-D-aspartate (NMDA) receptor co-agonists in the striatum (glycine and alanine) indicates the general malfunction of

the brain glutamatergic system. It is suggested that a selective decrease in hippocampal glutamate concentration may account for

deterioration in learning and memory processes in kindled rats, considering the important role of this neurotransmitter in the

cognitive processes (e.g. in the long-term potentiation), and the key contribution of the hippocampus to the spatial memory. The

intrinsic mechanisms of the reported behavioral effects may involve neuronal damage in the brain limbic structures, secondary to

seizure-induced ischemia and hypoxia.
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Introduction

Kindled seizures are widely accepted as an animal

model of temporal lobe epilepsy (TLE), wherein re-

peated subthreshold brain stimulation (electrical or

chemical) leads to behavioral signs of seizures (tonic

and clonic) [11, 19], and such procedure results in

a state mimicking many symptoms of human TLE:

hippocampal atrophy, loss of neurons, gliosis and

growth of new neuronal connections [22, 31, 32].

Kindled seizures cause a neuronal loss also in the

limbic areas: CAl, CA3, dentate gyrus of the hippo-

campus, amygdala, and enthorhinal cortex [6, 24].

The neuronal damage in the hippocampus is related to

the accompanying memory dysfunction, since the hip-

pocampus is well recognized as a structure participat-

ing in memory processes (spatial and contextual
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