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Abstract:

Using rat hippocampal slices, extracellularly recorded antidromic compound action potentials (cAP) were produced in CA1

pyramidal cell populations by electrical stimulation of the alveus at 0.5 Hz. These responses were additionally examined across

a range of stimulus frequencies between 0.5 and 100 Hz. Anticonvulsant drugs in clinical use were applied via perfusion of the

recording chamber. Three anticonvulsants produced a concentration-dependent inhibition of the cAP evoked at low frequency

(0.5 Hz). The following IC�� values were observed: lamotrigine, 210 µM (interpolated); carbamazepine, 210 µM (interpolated);

phenytoin, 400 µM (extrapolated). The extent of inhibition produced was increased when trains of 30 cAPs were evoked at

frequencies � 30Hz. This frequency dependence was quantified by measuring a response integral for a range of compound

concentrations. Three other compounds valproate (5 mM), topiramate (500 µM) and levetiracetam (500 µM) produced no clear

effect at any stimulus frequency tested. Using this simple neurophysiological assay it has been possible to compare the

use-dependent inhibition of hippocampal action potentials by a range of anticonvulsants, providing a useful adjunct to patch clamp

studies of such molecules at Na� channels. There is no clear correlation between the activity in this model and the clinical efficacy of

these drugs in different forms of epilepsy.
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Introduction

Although invariably reflecting some form of neuronal

hyperexcitability, epilepsy is a highly complex condi-

tion with considerable variability in the symptomatol-

ogy between sufferers. This variability had lead to

a wide ranging clinical sub-classification of epilepsies

that is often the starting point for the choice of initial

therapeutic agent [1, 30]. A considerable number of

drugs are used in the pharmacotherapy of epilepsy,

with about 70% of patients experiencing some signifi-

cant clinical benefit (e.g. seizure elimination, reduced

seizure frequency or reduced seizure intensity) once

a suitable medication is identified. In addition, a number

of anticonvulsant drugs have found clinical usage in

conditions other than epilepsy [26]. These include the

management of mood disorders and pain. Conse-

quently, in depth understanding of the mechanistic ba-

sis of anticonvulsant activity, at both the cellular and

network level, is likely to be important in the identifi-

cation of novel pharmacological therapies for numer-

ous afflictions.
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