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- Biologie moléculaire, cellulaire et fonctionnelle de l'hématopoïèse  ¨ 
Responsables: S. Giraudier, N. Dulphy, E. Lauret 
 
- Biomolécules, biologie et pathologie moléculaires     X¨ 
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Responsables: A. Guichet, A. Benmerah 
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Responsables: R. Monteiro, L. Mouthon, D. Ledoux 
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Titre du sujet de recherche : Effect of Seizures on the Developing Brain and Cognition 
 
 
Résumé du projet (environ une demi-page) 

Epilepsy is the most frequent neurological disorder, affecting approximately 1% of people 
worldwide. The disease is characterized by recurrent seizures due to synchronous hyperexcitation of 
large populations of brain neurons. Moreover, in severe developmental and epileptic 
encephalopathies caused by early brain defects, such as Dravet syndrome, violent and frequent 
seizures during the very first years of life frequently cause permanent psychomotor deficits and 
recurrent seizures. Numerous antiepileptic drugs have been developed, but they are ineffective in at 
least one-third of patients, especially for developmental and epileptic encephalopathies children, a 
failure likely related to the neurocentrism of these therapies, which have so far almost completely 
overlooked non-neuronal cells, and especially microglia, the resident brain macrophages. It has long 
been known that seizures induce MG-mediated brain inflammation and massive secretion of pro-
inflammatory mediators,a complex and highly regulated process that is mainly mediated by microglia, 
a population of resident macrophages, which colonize the cerebral parenchyma during early brain 
development in vertebrates. However, while neuroinflammation was seen until recently as a mere 
consequence of neuron over-excitation, recent data suggest that microglial cell activities play an 
important role in the physiopathology of epilepsy. However, and most importantly, whether microglia 
activities are beneficial or, on the contrary, harmful for post-seizure brain functioning, is an unresolved 
and critical issue that has tremendous implications for the development of novel therapeutic strategies 

The goal of this project thesis is  to better understand the role of microglial cells in epilepsy. For this, 
our team takes advantage of the large set of in vivo approaches allowed by the zebrafish (Danio 
rerio). Specifically, we combine genetic techniques (epileptic mutant lines and transient gene knock-
down) with imaging (confocal microscopy and calcium imaging), electrophysiological (EEG) and 
molecular approaches, to precisely characterize the phenotypic and molecular changes of microglial 
cells, which are induced by epileptic seizures, and better understand the consequences of these 
changes on subsequent brain functioning and neuron excitation. 
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