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Characteristic interspike intervals of
hippocampal primary unit afterdischarges during
epileptic network reconstruction in rats

The purpose of our present work was to study the firing and temporal coding pattern of
hippocampal primary unit afterdischarges during epileptic network reconstruction. Experiments were
performed on 117 male Sprague-Dawley rats weighing 150-250g. Acute tetanization (60Hz, 2s,
0.470.6mA) of the right posterior dorsal hippocampus (ATPDH) or the right caudate putamen nucleus
(ATRC) was used to induce seizures. Hippocampal or neocortical electrographs, simultaneously with
ipsilateral or/and contralateral hippocampal unit discharges were recorded. The interspike intervals
(ISI), ISI(n, n+l) and firing rate of hippocampal primary unit afterdischarges was focused on. The
results included: (1) high frequency hippocampal EEG (707 150Hz) or neocortical EEG (90 280Hz)
oscillations induced by the ATPDH or the ATRC, companying with hippocampal primary unit
afterdischarges; (2) the lower and dense ISI spots of primary unit afterdischarges formed “head”
part, while the higher and sparse ISI spots produced “tail” part, which reflected the inhibitory
or excitatory output effects of necessary neural circuits; (3) 61.40% (35/57 trains) ATPDH-induced
primary unit afterdischarges in different duration of ISI “tail” and “head” distribution
(P<0.05); 54.55% (12/22 train) ATRC-induced primary unit afterdischarges in different duration of
ISI “head” and “tail” distribution (P<0.05); (4) ATRC-induced primary unit afterdischarges
interacted between contralteral and ipsilateral HPC with characteristic “head-tail” or “tail-
head” ISI distribution; (5) repeatable hippocampal unit afterdischarges with “tail-head” ISI
distribution induced ipsilaterally by a series of ATPDH or ATRC trains, the latter manifested more
plasticity. It suggests that the tetani-induced characteristic ISI or ISI(n, n+l) spot distribution
of hippocampal primary unit afterdischarges might be the important neural information basis of
epileptic network activity reconstruction.
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