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Abstract

Postnatal and adult neurogenesis takes place in the dentate gyrus of the hippocampus in the vast

majority of mammals due to the persistence of a population of neural stem cells (NSCs) that also

generate astrocytes and more NSCs. NSCs and newborn neurons are highly plastic and undergo

continuous modifications in response to the changes brain homeostasis. The properties of NSCs as well

as the process of neurogenesis and gliogenesis, are specially reshaped by changes in neuronal activity.

In response to different levels of neuronal hyperexcitation (NHE) NSCs can generate more neurons or

abandon neurogenesis altogether to become pro-neuroinflammatory reactive NSCs. Newborn neurons

that are generated in excess and differentiate under NHE can be normal or present an aberrant

phenotype: they migrate abnormally and develop altered soma size, dendritic arborization and dendritic

spines. In this seminar I will provide and integrated vision of the response of NSCs and newborn

neurons to different levels of NHE within the clinical framework of epilepsy, and discuss involved

mechanisms and potential therapeutic strategies.
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