Status epilepticus represents a severe insult for the mature as well as the developing brain;
consequences of this insult are usually studied in limbic structures. We started to study
possible consequences of lithium-pilocarpine SE elicited in two age groups of immature rats
in the cerebral cortex. The reason for this study was the clinical experience that in childhood
epilepsies the cerebral cortex plays an important role.

Status epilepticus was induced in rats 12 and/or 25 days old. Three, 6, 9, 13 and 26 days after
status electrophysiological testing was performed. Interhemispheric (transcallosal) evoked
responses were elicited by single stimuli and input/output (intensity of stimulus/amplitude of
responses) curve were constructed, paired-pulse and frequency potentiation of these responses
was studied; cortically induced epileptic afterdischarges were used to test seizure
susceptibility of the cerebral cortex.

Changes at early intervals after SE can be interpreted mostly as a sign of decreased cortical
excitability; this might be due to the poor state of animals after such a severe insult as SE
lasting for hours. Paired-pulse potentiation was replaced at nearly all intervals after SE by
depression; frequency potentiation was diminished in comparison with controls. Thresholds
for elicitation of cortical epileptic afterdischarges, characterized by spike-and-wave rhythm in
the EEG (and accompanied by clonic seizures of head and forelimb muscles), remained
uninfluenced by SE. Transition into the other type of epileptic afterdischarges, spread of
epileptic activity into limbic structures, was markedly delayed in both age groups. It is
probably due to damage of the thalamic mediodorsal nucleus that represents the preferred
relay for spread of epileptic activity from thalamocortical system into limbic structures.
Changes at late intervals (13 and 26 days) are different: SE12 animals exhibited lower
amplitude of single pulse responses whereas the in SE25 animals the input/output curve was
steeper than in controls. It was the only finding at late intervals after SE, which can be
interpreted as a sign of increased excitability.

Special attention has to be focused on a finding of suppressed paired-pulse potentiation
specific for interpulse intervals from 100 to 160 ms at all stages after SE in the SE12 group.
This finding indicates a permanent change whose functional significance is not known and
has to be analyzed in future.

We can conclude that there are no clear signs of neocortical hyperexcitability, in contrast to
this phenomenon in limbic structures, after different types of seizure activity in immature rats
as demonstrated in the literature. The neocortex is affected by severe seizure activity in a
different way than hippocampal formation. A substantial difference between old and new
cortical structures is not surprising because differences among various parts of hippocampal
formation were demonstrated in the literature.

Our study clearly demonstrated that different intervals after SE must be studied because the
consequences exhibit dynamic changes even qualitatively different. Furthermore, with data
for different intervals after SE it is possible to discriminate between transient and permanent
changes.

In addition to studies in adult animals, ontogenetic studies have to differentiate between
developmental delay and qualitatively altered development. Majority of our findings at short
intervals after SE can be interpreted as developmental delay; the best example is delayed
appearance of transition of epileptic afterdischarges into the limbic system.



As far as the mechanisms of described changes are concerned, we can hypothesize that
interplay of glutamatergic and GABAergic system in the developing brain responsible for
studied phenomena is specifically altered at different intervals after SE. Further studies that
are necessary represent future programs of work.



