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Secondary epileptogenesis - to elucidate its mechanism -
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Table 1: Number of days on average, necessary for the epileptogenic focus forma-
tion. The facilitatory effect (1) was observed in the atropine-treated
group, and the inhibitory effect (] ) was observed in the safrazine-
treated group. But no significant differences (—) were observed in the
eserin-treated and the chlorpromazine-treated group. *Secondary epilep-
togenesis indicates the time lag between the primary focus formation
and the secondary mirror focus formation.

Secondary
Focus Formation
Primary Focus From Cobalt Secondary
Formation Application  Epileptogenesis* Conclusion

Control group 2.8+1.1 7.4+3.4 4.5+3.1

Atropine-treated group 2 2.3+0.4 0.3+0.4 (&
Eserin-treated group 2 6.5+3.0 4.5+3.1 (=)
Chlorpromazine-treated group 2.6=1.0 7.3x3.6 4.7+3.2 (=)
Safrazine-treated group 3.1x1.7 12.5+5.5 9.4+4.9 ()

Mirror focus formation by cobalt powder and pharmacological manipulation
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ORI N, —F HT7FYr (MAOKEH]D) o5 TIE—MEERICBRE LT, fbes, R
RWERRE N 2 R 38 BB Sz ZRETEIEMAOR ERI X G HTIEFE LIBELZ, 7 hot
UHETIIEE XS N7z, (From Tsuru N & Asakura T: Folia Psychiatrica et Neurologica Japonica, 28 : 117-
129, 1974)
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Summary
Secondary epileptogenesis— to elucidate its mechanism-
Noriko Tsuru

The secondary epileptogenesis, that primary epileptic foci can induce the development of
other such foci is important for the therapy and prevention of seizures. Previously, we reported
one autopsy case with myoclonus epilepsy of marked loss of Purkinje’'s cell. Nerve cells of
dentate nucleus did not show any significant change. In this case the mechanism of the
myoclonus was concluded that discharges probably from reticular formation were not properly
modulated timely and spaciously at the level of the thalamus by nerve cells of dentate nucleus
which lost proper feedback system by Purkinje’s cells of cerebellum. Amygdala kindling is used
to investigate cerebellar dentate nucleus participation in the neuronal plasticity of the
cerebrum. We found that on a right amygdala (the primary stimulation place) that had been
influenced by a left dentate lesion there were few spikes, while on the left amygdala there were
frequent spikes. These results suggest cerebellar dentate nucleus participation in the cortical
epileptogenesis.

Secondary epileptogenesis: the time lag between the primary focus formation and the
secondary mirror-focus formation on the homologous area of the contralateral hemisphere
induced by the cobalt focal application was examined under the pharmacological manipulation.
Comparing to the control group, a facilitatory effect was observed in the atropine-treated group,
and an inhibitory effect was observed in the safrazine-treated group. These results suggested
that accumulated monoamine would play an important active role in inhibiting the secondary
epileptogenic process.

Secondary epileptogenesis was induced in the hippocampal cortex of paralyzed bullfrogs by
kindling. Spontaneous epileptiform potentials occurred between stimuli, eventually
independently on both sides. The striking constancy of wave-shapes were recognized. A little
while after the stimulation, the various wave-shapes changed to a well-organized constant
morphology, which implied a neural plasticity and a model of ‘engram’. The duration of after-
discharge and the number of spikes were suppressed markedly by cycloheximide (an inhibitor
of cerebral protein synthesis).

We reported the enhancement of auditory evoked responses on auditory cortices and cortical
areas following amygdaloid kindling in cats. The excitability curve of auditory cortex showed
enhanced excitability on both hemispheres. The auditory evoked responses on auditory cortices,
medial geniculate bodies, and cochlear nuclei exaggerated in amplitude following amygdaloid
kindling phenomenon in cats. It means the existence of subcortical change of excitability in
epileptic brain, as well.

We simultaneously monitored the seizure -related changes in extracellular hippocampal
glutamate (Glu) and GABA in brain dialysates to clarify the role of Glu and GABA in the
development of amygdaloid kindling in rats. The progressive, transient and stimulus-induced
enhancement of extracellular Glu levels in bilateral ventral hippocampi may have a crucial role
such as a booster to induce secondary generalization. GLAST and GLT-1 are main astroglial
transporters, which have a role in controlling Glu in the extracellular space. GLAST is located
at the Bergmann glia in the cerebellum and GLT-1 is distributed widely in cerebrum. Kindling
developed very early in GLT-1 mutants. Frequent spikes appeared early in GLT-1 KO (knock-
out) mutants. However, spontaneous spikes as well as the afterdischarge subsequently
disappear at the stimulation site. On the other hand, repeated seizures were recognized at the
contralateral amygdala. Therefore, the glutamate transporters, especially GLT-1, have an
important role in inhibiting secondary epileptogenesis.
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