Fast activity at seizure onset in the parahippocampal region
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The hippocampus and the parahippocampal region play a central role in the pathogenesis of the mesial temporal lobe epilepsy. In vivo and in vitro studies on experimental model of epilepsy consider hippocampal-entorhinal-hippocampal loop to be important in the development of epileptiform ictal activity. Peculiar pattern of fast activity at epileptiform discharges onset in the hippocampus and medial EC was observed in isolated guinea pig brain preparation (Uva et al., Epilepsia 46: 1914, 2005) and is observed in human intracerebral recordings from temporal lobe structures. Focal epileptiform discharges in the temporal lobe of the isolated guinea big brain were induced by brief 3-min arterial perfusions of the GABAa receptor antagonist, bicuculline methiodide (50 µM). Seizure originated from either the hippocampus or the medial part of the EC. The ictal pattern in the EC initiated with an oscillatory activity at 20-30 Hz that lasted for several second, followed by high amplitude discharges organized in bursts. The network mechanisms responsible for the fast activity at seizure onset were analyzed by performing simultaneous intracellular recordings and extracellular laminar profiles in the EC. We demonstrate that inhibitory circuits play a distinctive leading role in establishing the outburst of a focal epileptic seizure. 
