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ROLE OF GABA, SIGNALING IN EPILEPTOGENESIS AND BRAIN DEVELOPMENT, EFFECTS OF
EARLY LIFE EPILEPSY ON BRAIN DEVELOPMENT, MODELS OF INFANTILE SPASMS AND EARLY
LIFE EPILEPSY, PATHOPHYSIOLOGY OF RETT SYNDROME

The maturation of GABA, receptor-mediated signaling from excitatory to inhibitory is an age-related process controlled
by cation chloride cotransporters, such as KCC2. As a result, GABA exerts dual functions, being an important
neurotrophic factor during early development and the principal inhibitory neurotransmitter of the mature central
nervous system. In our laboratory we have been investigating the age and gender specific mechanisms through which
early life stressors and seizures may disrupt the normal patterns of brain development, by disrupting the neurotrophic
effects of GABA. We are also studying methods to reverse these adverse processes. Furthermore, we are very
interested in understanding how epileptogenesis proceeds in the developing brain and what is the specific role of GABA,
receptors in this process.

To better understand the pathophysiology and design better methods to treat catastrophic early life epilepsies, we are
developing and studying new models of early life epilepsy. These include models of symptomatic infantile spasms that
recapitulate most of the features of the human condition. Several projects are under way to elucidate the
pathophysiology of infantile spasms. Furthermore, we are conducting preclinical trials to find better treatments. Our
studies have provided preclinical evidence for new potential treatments with disease modifying properties for these early
life epileptic encephalopathies.

Rett syndrome is one of the major causes of mental retardation and epilepsy. Most of these patients have mutations in
the MeCP2 gene and also manifest abnormal stereotypic movements and autonomic dysfunction. Despite the devastating
course of the disease, two independent laboratories have recently demonstrated that, in mice, phenotypic reversal can be
achieved by restoring the normal function of MeCP2. We are using a mouse model of Rett syndrome to determine how
pathogenic mutations of MeCP2 may interfere with the function and physiology of structures involved in the control of
motor system and seizures, like the substantia nigra and how these processes may be reversed by appropriate
therapeutic interventions.

Students interested in these projects will gain exposure to a variety of in vivo and in vitro techniques that combine
molecular biology, in vivo and in vitro electrophysiology, histological, and behavioral studies and will be involved in projects
with direct translational relevance to the clinical practice, i.e. identification of novel therapies.
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