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Introduction: A promising alternative to treat refractory epilepsy is the electrical stimulation of the 

nervous system [1-4]. Inspired by the fact that aberrant synchronism of neural oscillators may underlie 

the pathophysiology of epilepsy [5], our group successfully developed and tested desynchronizing 

non-periodic electrical stimulation (NPS), consisting of square pulses with randomized inter-pulse 

intervals, to suppress ictogenesis and epileptogenesis [3]. To objectively study the effect of NPS, we 

assessed neural synchronism during ictal activity by quantifying parameters of spike morphology and 

their coincidence between recorded channels; both of which are markers of neural synchronism [6]. 

 

Materials and methods: A total of 23 male Wistar rats divided in a control (CTRL; n = 9) and a 

stimulated (NPS; n = 14) groups were used in this study (Ethics Committee on Animal Research 

protocol #31/2014 / CEUA-UFSJ). Using an infusion pump, all animals were submitted to a 

controlled continuous intravenous infusion of convulsivant agent pentylenetetrazole (PTZ) until the 

onset of generalized tonic-clonic seizure (GTCS) as the experimental model of choice. NPS animals 

also received non-periodic stimulation in both amygdalae, asynchronously between hemispheres 

(distinct randomization for each side), and with biphasic square pulses of current (low frequency on 

average: 4 Hz). Local field potentials (LFP) were simultaneously recorded from the cortex (CX), 

hippocampus (HP), and thalamus (TH). LFP recordings were first band-pass filtered at 10 to 100 Hz 

in order to remove slow fluctuations and high frequency noise and, consequently, to highlight spikes. 

The occurrence of a spike was determined whenever two consecutive crossings (first up and second 

down) of a given threshold were detected. Time stamp of spikes were computed as the time instant 

of maximum value between crossings. Threshold levels varied and were set at 60% the local (1-sec 

periods) maxima in order to coup with highly variable amplitude of spikes. Ictal coincidence between 

two substrates was computed whenever there was a co-occurrence of spikes on both channels within 

a given time window of variable sizes (0.001 to 0.05 s). Ictal coincidence, expressed as a percentage 

of total spike counting, was computed for all three possible pairs of channels. Finally, spike 

morphology parameters such as amplitude, duration, and firing ratio were also computed. 

 

Results: Parameters of spike morphology did not display any differences between groups, no matter 

the channel assessed. On the other hand, NPS group showed less coincidence between spikes than 

the CTRL group, using HP as a reference and CX as a comparison, for all temporal windows during 

forelimb clonus (time window of 0.0025: p < 0.05; time window of 0.005 s: p < 0.05). 

 

Discussion: The absence of difference in spike morphology suggests that NPS has no effect on the 

micro domain of small populations of neurons. Ictal temporal coincidence is related to the propagation 

of aberrant activity in ictogenic circuits. Therefore, present results suggest that NPS may have an 

decreasing effect on synchronism between substrates of the temporal lobe. 

 

Conclusion: This set of results indicate that the desynchronization of neural circuits involved in 

ictogenesis is a possible mechanism of NPS in the suppression of seizures. 
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