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ABSTRACT OF THE TALK

Temporal lobe epilepsy is a partial epilepsy disorder in which seizure
discharges involve the hippocampus proper, extrahippocampal structures
such as the entorhinal and perirhinal cortices, the amygdala, and the temporal neocortex. TLE patients are often unresponsive to antiepileptic drugs
and present with a typical pattern of brain damage known as Ammon’s horn
sclerosis (or mesial temporal sclerosis) that is typically characterized by neuronal loss in hippocampal CA1/CA3 subfields, dentate hilus, layer III of the
medial entorhinal cortex, and amygdala.

Similar histopathological changes are seen in laboratory animals by injecting
convulsant drugs (e.g., pilocarpine or kainic acid) or by repetitive electrical
stimulation of limbic pathways. These experimental procedures induce an
initial status epilepticus and cause 1 to 4 weeks later a chronic condition of
recurrent limbic seizures that are also poorly controlled by antiepileptic drugs.
Interestingly, a similar, seizure-free, latent period is seen in TLE patients who
can present with an initial insult in early childhood (e.g., birth trauma,
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complicated febrile convulsions, brain injury or meningitis) and develop partial
seizures in adolescence or early adulthood.

Here, we will discuss the topic of limbic neuronal networks in TLE by: (i)
summarizing

the

changes

in

synaptic

excitability

that

occur

in

parahippocampal structures (including the subiculum) of pilocarpine-treated
epileptic rats; (ii) reviewing the cell damage that occurs in the mesial temporal
lobe of these animals, and particularly the presence of a lesion in the CA3
stratum lacunosum-moleculare that destroys the perforant path and correlates
with the presence of spontaneous generalized seizures during the chronic
epileptic state; and (iii) discussing how hippocampus-parahippocampal
networks interact in the presence of these structural changes.

Avoli M, D'Antuono M, Louvel J, Kohling R, Biagini G, Pumain R, D'Arcangelo G &
Tancredi V (2002) Network and pharmacological mechanisms leading to
epileptiform synchronization in the limbic system in vitro. Prog Neurobiol 68,
167-207.
Benini R & Avoli M (2006) Altered inhibition in lateral amygdala networks in a rat model
of temporal lobe epilepsy. J Neurophysiol 95: 2143-2154.
Biagini G, Baldelli E, Longo D, Baccarani Contri M, Guerrini U, Sironi L, Gelosa P, Zini
I, Rags-dale DS & Avoli M (2008) Proepileptic influence of a focal vascular lesion
affecting entorhinal cortex-CA3 connections after status epilepticus. J
Neuropathol Exp Neurol 67: 687-701.
de Curtis M and Avanzini G (2001) Interictal spikes in focal epileptogenesis. Prog
Neurobiol 63: 541-567.
de Guzman P, Inaba Y, Biagini G, Baldelli E, Mollinari C, Merlo D & Avoli M (2006)
Subiculum network excitability is increased in a rodent model of temporal lobe
epilepsy. Hippocampus 16: 843-860.
de Guzman P, Inaba Y, Baldelli E, de Curtis M, Biagini G & Avoli M (2008) Network
hyperexcitability within the deep layers of the pilocarpine-treated rat entorhinal
cortex. J Physiol 586: 1867-1883.
Huberfeld G, Wittner L, Clemenceau S, Baulac M, Kaila K, Miles R & Rivera C (2007).
Perturbed chloride homeostasis and GABAergic signaling in human temporal
lobe epilepsy. J Neurosci. 27: 9866-9873.
Pacia SV & Ebersole JS (1999) Intracranial EEG in temporal lobe epilepsy. J Clin
Neurophysiol 16:399-407.
Rivera C, Voipio J, Thomas-Crusells J, Li H, Emri Z, Sipila S, Payne JA, Minichiello L,
Saarma M & Kaila K. (2004). Mechanism of activity-dependent downregulation of
the neuron-specific K-Cl cotransporter KCC2. J Neurosci 24: 4683–4691.
Wozny C, Gabriel S, Jandova K, Schulze K, Heinemann U & Behr J. (2005). Entorhinal
cortex entrains epileptiform activity in CA1 in pilocarpine-treated rats. Neurobiol
Dis 19: 451-460.

