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INTRODUCTION

Temporal Lobe Epilepsy (TLE), the most common 
form of human partial epilepsy (Engel 2001), is poorly 
controlled by current antiepileptic pharmacotherapy 
(Cohen et al. 2003). Furthermore, despite a large body 
of experimental work, TLE epileptogenesis is still 
poorly understood. However, it has been shown that 
changes in GABAergic signaling play an important 

role in this regard (Cohen et al. 2003). Gamma-
Aminobutyric Acid (GABA), the main inhibitory neu-
rotransmitter in the adult central nervous system 
(CNS), at early developmental stages depolarizes target 
cells through an outwardly directed flux of chloride. In 
mature neurons, because of the low level of intracellu-
lar chloride ([Cl־] i), GABA triggers membrane hyper-
polarization due to passive influx of chloride down its 
electrochemical gradient. In contrast, immature neu-
rons have an elevated intracellular [Cl־]i, so that GABA 
triggers chloride efflux and membrane depolarization 
(Ben-Ari 2002). Two cation-chloride cotransporters 
may be especially important in controlling neuronal 
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Excitatory GABA actions, induced by altered expression of chloride transporters (KCC2/NKCC1), can contribute to seizure 
generation in temporal lobe epilepsy. In the present study, we evaluated whether BDNF administration can affect KCC2/
NKCC1 expression, ictogenesis and behavioral alterations in this paradigm. Status epilepticus was induced in male rats with 
pilocarpine, followed by a treatment of either a single high dose or multiple injections of BDNF during the latent phase of 
temporal lobe epilepsy. Chloride transporters expression, spontaneous recurrent seizures, and hyperexcitability post-seizural 
behaviors were evaluated after treatment. NKCC1 protein expression was markedly upregulated, whereas that of KCC2 was 
significantly downregulated in epileptic hippocampi compared to intact controls. Application of BDNF (both single high 
dose and multiple injections) increased KCC2 expression in epileptic hippocampi, while NKCC1 expression was 
downregulated exclusively by the single high dose injection of BDNF. Development of spontaneous recurrent seizures was 
delayed but not prevented by the treatment, and hyperexcitability behaviors were ameliorated for a short period of time. To 
prevent GABA-A mediated depolarization and design appropriate treatment strategies for temporal lobe epilepsy, chloride 
transporters can be considered as a target. Future studies are warranted to investigate any possible therapeutic effects of 
BDNF via altering chloride transporters expression.
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