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Kindling in the mouse neocortex induce excitatory neurons
and inhibitory neurons in the mouse neocortex
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Summary

Kindling in the mouse neocortex induce excitatory neurons
and inhibitory neurons in the mouse neocortex

Nobuaki Tamamaki, Shogo Ninomiya, Shigeyuki Esumi, Kunimasa Ohta, Takaichi Fukuda,
Tetsufumi Ito, Itaru Imayoshi, Ryoichiro Kageyama, Toshio Ikeda, Shigeyoshi Itohara

Nestin is an intermediate filament found in neurogenic progenitors and non-neuronal cells.
Nestin immunoreactivity (IR) in the brain often increases after brain damage. Here we show
that amygdala kindling, which mimics the epileptic seizures, also induces nestin expression in
the brain. Nestin-IR was greatly enhanced in the leptomeninges (pia and arachnoid maters)
and neocortical parenchyma, but not much in the SVZ around the lateral ventricle, SGZ in the
dentate gyrus, or the endothelial progenitor cells of blood vessels, fimbria, or choroid plexus
after kindling. Electron microscopy revealed that nestin-IR in the leptomeninges was localized
to granule cells, where it co-localized with GADG67-IR after electrical stimulation. The nestin-
positive granule cells in the leptomeninges, especially around the emissary vein, were
proliferative. However, nestin-IR in the neocortical parenchyma was expressed in NG2 glia and
did not co-localize with GADG67-IR. Deletion of nestin-positive cells resulted in a high
susceptibility to electrical stimulation. Consequently, almost all of the mice died or dropped out
during kindling progression in 20 days, from naturally generated epileptic seizure or exhaustion.
We speculate that the nestin-positive cells activated by amygdala kindling may involve in the
protection of the brain from epilepsy.

Ann.Rep.Jpn.Epi.Res.Found. 2015 ; 26 : 55-62
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