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Epilepsy is a brain disorder in which networks of neurons,
after an initial physiological insult, regroup and communicate abnormally (neuronal hyper-synchronizayion) [1].
Temporal lobe epilepsy (TLE) is the most common form
of human epilepsy with a unique pathophysiological
process; hippocampal sclerosis is an epileptogenic lesion
encountered in patients with epilepsy [2,3]. Several lines of
evidence point to the hippocampal/parhippocampal
structures as the fundamental areas in seizure generation
in TLE [4]-[6]. Experimental evidence indicates that the
septum has a critical influence in the hippocampus,
including the generation of highly synchronized activity
know as hippocampal theta rhythm [7-12] which is
present in different mammalian species including rodents
and humans [13, 14]. Hippocampal activity and synchronization (e.g theta rhythm generation or seizures generation)
depends on the firing properties and connections among
the different septal and hippocampal neuronal populations
involved in these processes.
The medial septum inhibits the appearance of hippocampal interictal spikes and seizures through theta
rhythm generation [15]. Medial septal neurons increase
their firing rates during chronic epilepsy, and GABAergic neurons from both medial and lateral septal regions
are highly and selectively vulnerable to the epilepsy process [15, 16] . The firing rates of lateral septal neurons
are chronically decrease by epilepsy, and a subset of
these neurons increase their firing rates before and during hippocampal interictal spikes; moreover, the discharges of these lateral septal neurons are well correlate
to hippocampal interictal spikes. In contrast, discharges
from medial septal neurons are not correlated with
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hippocampal interictal spikes [17]. The neuronal
networks that are responsible to generate normal brain
biorhythms (e.g. hippocampal theta rhythm) can be
altered by physiological insults and generate aberrant
synchronized activity as well (e.g. epileptic seizures).
Indeed, abnormal neural network oscillations are
associated with several disease states, including schizophrenia, Alzheimer’s disease, and epilepsy [18].
Computational models are an effective tool to better
understand the underlying brain dynamics exposed by
the experimental findings derived from neurobiological
research. These models may be used to generate
hypotheses that can further be tested experimentally
with the purpose of increasing our understanding of the
dynamics of neuronal networks leading to brain disease
(e.g. epilepsy) [19, 20]. The purpose of this study is to
understand the normal connectivity and functionality of
the septo-hippocampal system, and how such connections and functions are altered by temporal lobe epilepsy. We propose to use computational models and
simulations of the septo-hippocampal neuronal networks
to answer these questions.
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