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Status epilepticus (SE) is a main experimental field in epilepsy. Most of current concepts of SE were obtained from various animal
models of SE. Physiologic changes during SE, biochemical changes, morphological changes, response to the therapeutic agents, and
short- or long-term outcome of prolonged seizure were verified by animal models. Recent dramatic improvement of understanding
pathophysiology of SE is the maladaptation of neurotransmitter receptors including GABAergic failure during SE. But still it is not the
clear explanation of initiation of SE. Rather it explains drug unresponsiveness in refractory SE. Key factor that change single, isolated
seizure into SE is still not verified. Recent development of role of inflammation and blood-brain barrier is still needs more data.
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Table 1. Treatment response of diazepam between two discrete
seizures and continuous seizures in pilocarpine-induced SE

No. of rats 16 16

EEG duration of SE 35+09 44+1.2
Seizure stop 38sec. £42(16/16) 102 sec. + 201
Success rate 100 % 18.8%
Resume 12.5% 100%
DZP conc. (microgram/mL) 1.52 £ 0.57 1.32+0.63
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Figure 1. EEG of all stages of SE in one cycle in kainic acid-induced SE in rat.
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Status epilepticus: Current experimental concepts
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Figure 1: Model of our hypothesis of receptor trafficking in transition of single seizures to status epilepticus
Top: after repeated seizures, the synaptic membrane of GABA, receptors forms clathrin-coated pits, which
internalise as clathrin-coated vesicles (C), inactivating the receptors because they are no longer within reach of the
neurotransmitter. These vesicles develop into endosomes (E), which can deliver the receptors to lysosomes (L)
where they are destroyed, or to the Golgi apparatus (G) from where they are recycled to the membrane. Bottom: by
contrast, in NMDA synapses, subunits are mobilised to the synaptic membrane and assemble into additional
receptors. As a result of this trafficking, the number of functional NMDA receptors per synapse increases whereas

Figure 2. Internalization of GABAA receptors and mobilized NMDA receptors in the synapse.
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SE-induced neuronal injury & epileptogenesis
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