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Abstract:

This article aims to summarize the current views of AED action and the promising new targets for the pharmacotherapy of epilepsy.

In the first section of this paper, a neurobiological basis of epilepsy treatment and brief pharmacological characteristics of classical

and new AEDs will be presented. In the second part, the results of experimental studies that have combined AEDs with similar or dif-

ferent mechanisms of action will be discussed.
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Abbreviations: AED(s) – antiepileptic drug(s), AMPA – �-amino-

3-hydroxy-5-methyl-4-isoxazolepropionate, CBZ – carbamazepine,

ESM – ethosuximide, FBM – felbamate, GABA – �-aminob-

utyrate, GBP – gabapentin, LCM – lacosamide, LEV – leveti-

racetam, LTG – lamotrigine, NMDA – N-methyl-D-aspartate,

OXC – oxcarbazepine, PB – phenobarbital, PGB – pregabalin,

PHT – phenytoin, RTG – retigabine, TGB – tiagabine, TPM – topi-

ramate, VGB – vigabatrin, VPA – valproate, ZNS – zonisamide

Introduction

The beginning of a rational pharmacotherapy for epi-

lepsy dates back to the second half of nineteenth cen-

tury when bromides were introduced as fairly effi-

cient, but toxic, anticonvulsant agents. The first syn-

thetic antiepileptic drug (AED) was phenobarbital

(PB), which efficiently combated tonic seizures, in-

hibited partial seizures to a lesser extent, and had no

effect in the absence epilepsy. Employment of electro-

convulsive shock by Putnam and Merritt for the

screening of potential anticonvulsants in late 1930s

[82] led to the discovery of diphenylhydantoin

(phenytoin; PHT), which is a non-sedative still widely

used as an AED [67, 91]. The maximal electroconvul-

sive shock test was the most valuable model for the

discovery of new AEDs because substances that pre-

vented hind limb extension in rodents in this test usu-
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