BRAIN
RESEARCH

ELSEVIER Brain Research 758 (1997) 136—142

Research report

Effects of pilocarpine on paired pulse inhibition in the CA3 region of the rat
hippocampus

Umit Sayin **, Paul A. Rutecki

* Departments of Neurology, Wm. S. Middleton Memorial V.A. Hospital, University of Wisconsin, 600 Highland Avenue, Madison, WI 53792- 5132, USA
Departmem‘ of Neurosurgery and Neuroscience Training Program, University of Wisconsin, Madison, WI, USA

Accepted 28 January 1997

Abstract

Pilocarpine (PILO), a muscarinic agonist, produces status epilepticus when administered to rats in vivo and induces interictal or ictal
patterns of epileptiform activity in rat hippocampal slices. We investigated the effects of PILO (10 wM) on paired pulse inhibition (PPT)
in the CA3 region of rat hippocampal slices. PPl was assessed by stimulating either the alveus or str. radiatum and recording the
extracellular response from str. pyramidale of CA3. The evoked population spike following the second stimulus was compared to the
first. PILO was bath applied for 1 h and then washed out to assess acute and long lasting effects. PILO decreased the amplitude of evoked
population spikes measured in CA3. PPI following alveus stimulation was not affected by PILO; however, a significant loss of PPI at 15
and 30 ms interpulse intervals occurred following str. radiatum stimulation in the presence of PILO and 5 mM [K™], artificial
cerebrospinal fluid (ACSF). The decrease in PPI at the 15 ms interval persisted following wash-out of PILO. PILO in 7.5 mM [K*],
ACSF produced epileptiform activity and a resultant long lasting loss of PPI that followed str. radiatum stimulation. This effect was not
observed following epileptiform activity produced by 7.5 mM [K*], alone, suggesting that the loss of PPI was due to PILO. Because str.
radiatum-evoked PPI was selectively impaired, PILO appears to preferentially decreased feed-forward inhibition. The more dramatic loss
of PPI following exposure to PILO and high [K™ ], may represent the first steps in the development of chronic seizures that results from
PILO-induced status epilepticus in rats.
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1. Introduction (GABA) play an important role in acute seizures or chronic
epilepsy [13,16,22,37]. In some animal models glutamic
acid decarboxylase (GAD), an enzyme that converts glu-
tamic acid to GABA, activity is altered [22) or inhibition
may be changed because of the loss of interneurons [30,36).
Recent studies have shown that pilocarpine induced status
epilepticus in vivo produces acutely a decrease in musci-
mol binding [15] and postsynaptic responsiveness to GABA
{14]. An initial loss of inhibitory function may be impor-
tant for later development of spontaneous seizures.

We investigated the effects of PILO application on
paired-pulse inhibition in the CA3 subfield of hippocam-
pus in vitro. Paired pulse inhibition (PPI) is a useful
method to test the changes in GABAergic inhibition in
vivo or in vitro [12,25,35,37]. The ratio of the size of two
successive evoked population spikes is hypothesized to
reflect a GABA, or a GABA; mediated inhibition de-
pending upon the duration of the interpulse interval. An
me—sponding author. Fax: + 1 (608) 263-0412; E-mail: sayin@neu- interpulse interval between 10 to 50 ms reflects GABAA
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Pilocarpine (PILO) is a muscarinic agonist that pro-
duces status epilepticus when administered to rats [41].
Following an episode of status epilepticus, long-term
changes in the electrophysiology [5,9,18,25] and
histopathology of the hippocampus have been described
and mimic findings of temporal lobe epilepsy [6,23,24].
Neuronal loss [23,24], and synaptic reorganization of the
dentate gyrus manifest by mossy fiber sprouting [23,24,41]
are associated with chronic recurrent seizures that follow
PILO-induced status epilepticus. PILO has also been used
to investigate the mechanisms of ictal and interictal activ-
ity in the hippocampal or hippocampal-entorhinal slice
preparations {29,32].

In various models of epilepsy it has been shown that
alterations in inhibition mediated by +vy-aminobutyric acid
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