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   We have shown in our earlier work that a sustained generalized seizure (a model for Status Epilepticus) provoked by i.p. injection of pentylenetetrazole, a GABAA channel blocker, at the 20th postnatal day, causes a long term change in the development of CNS cholinergic (muscarinic) neurotransmission leading to an enhancement of excitability. In the present work, we investigated for potential differences in the cholinergic effects along the longitudinal (septotemporal) hippocampal axis, where excitability changes have been well documented by others, and in addition we differentiated between male (M) and (F) female Wistar rats. The final aim was to compare the findings from adult naive animals to those from animals having had a sustained convulsion during development. 
   Hippocampal slices prepared from the temporal and/or the septal hippocampal extremities were perfused with ACSF with no added Mg++ leading to the generation of synchronous spontaneous interictal-like NMDA-dependent epileptiform discharges. Recordings were made in the CA3 area and discharge rate of recurrence (or frequency) was measured in Hz.

   The discharge frequency was significantly higher in temporal compared to septal slices, from either M (p=0.0003) or F (p=0.03) animals, but very similar M vs F slices of the same anatomical origin. Addition of the anticholinesterase eserine (10 µM), that increases the availability of endogenous ACh by decreasing its catabolism, increased significantly the frequency of spontaneous discharges in all slices. In both M and F slices, the percent increase was more pronounced in septal vs temporal slices (M p=0.04; F p=0.03). Interestingly, the eserine-induced frequency increase was more pronounced in F compared to M slices, of either hippocampal extremity. Preliminary results from slices of control vs PTZ-treated M animals indicated similar spontaneous NMDA-dependent discharge frequencies, but a trend towards more pronounced eserine-induced increases in the PTZ-slices.

   In conclusion, endogenous ACh increased the frequency of NMDA-dependent interictal-like discharges more in slices from the septal end, suggesting indirectly that the higher control (baseline) rates recorded in slices from the temporal end could be associated to a cholinergic effect acting in synergy to NMDA receptor activation. Also, endogenous ACh’s excitatory effects were more pronounced in slices from PTZ-treated M animals compared to naive, and in slices from naive female animals compared to male. These findings suggest that an early seizure increases the excitatory synergy between these neurotransmitter systems (NMDA, ACh), but that such enhanced synergy occurs normally in female brain. They may therefore suggest new avenues of research in the investigation of long term effects of early seizures, as well as in gender dependent (e.g. catamenial) types of epilepsy. 
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