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Ion regulation in the brain is a major determinant of neural excitability. Intracellular chloride in neurons, partial deter-

minant of the resting potential and the inhibitory reversal potentials, is regulated together with extracellular potassium

via kation chloride cotransporters. During temporal lobe epilepsy the homeostatic regulation of intracellular chloride

is impaired in pyramidal cells, yet how this dysregulation may lead to seizures has been unexplored. Using realistic

neural network model describing ion mechanisms we show that chloride homeostasis pathology provokes seizure activity

analogous to recordings from epileptogenic brain tissue. We show that there is a critical percentage of pathological cells

required for seizure initiation. Our model predicts that restoration of the chloride homeostasis in pyramidal cells could

be a viable anti-epileptic strategy. (Received February 27, 2017)
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