Dynamical EEG Properties in the Limbic Epilepsy Rat Model
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We have previously reported preictal transitions, detectable in the spatiotemporal characteristics of the EEG signal in human mesial temporal lobe epilepsy  (MTLE) using short term largest Lyapunov exponent (STLmax) and average angular frequency (
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). These results have prompted us to apply the quantitative nonlinear methods to a chronic limbic epilepsy rat (CLE) model, as this model has several important features of human MTLE. The present study tests the hypothesis that the rat EEG is being generated by a nonlinear system and that the preictal dynamical changes, similar to those observed in humans, exist in the CLE model.  Test data sets include twenty-eight, 2-hr data sets from 4 CLE rats (mean seizure duration 78±21 sec) are analyzed, each containing a seizure and intracranial data beginning 1 hr before the seizure onset, and twenty-eight 2-hr epochs far away from each seizure analyzed. The signal was tested for the presence of nonlinearities using the correlation integral measure falsified with surrogate datasets. Two measures, the short term largest Lyapunov exponent and average angular frequency, are used to study dynamical state changes in the model. Short term largest Lyapunov exponent values show a significant drop and average angular frequency values show a significant peak during the ictal period. Convergence of these indices among electrode sites is also observed in both STLmax and 
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 values before seizure onset. Results indicate that there are characteristic spatiotemporal changes in the EEG signal that precede and accompany seizures in rat CLE. 
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