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Astrocytes, a key homeostatic cell type in the mammalian central nervous system (CNS), have 

various functions in health and diseases. In neurotrauma, stroke, epilepsy or neurodegenerative 

diseases, astrocytes become reactive, which is known as reactive gliosis. Two characteristic 

hallmarks of reactive gliosis are hypertrophy of astrocyte processes and up-regulation of the 

intermediate filament (also known as nanofilament) proteins GFAP, vimentin, nestin and synemin. 

Reactive astrocytes have a neuroprotective role in the acute stage of CNS pathologies, by handling 

the acute stress, limiting the tissue damage and restoring the homeostasis of the CNS, but persisting 

reactive gliosis in some situations can become maladaptive and lead to the inhibition of neural 

plasticity and other regenerative responses. Animal studies suggested that some reactive astrocytes 

can act as neural stem cells after injury. 

 

We hypothesized that some reactive astrocytes within the epileptic foci of patients with epilepsy 

have neural progenitor cell properties. We studied material from surgical resections from patients 

with pharmacologically intractable epilepsy after we first established protocols for dissociating 

such tissue into single live cells. We showed that cells with neural progenitor cell properties exist 

in the epileptic cortex outside the well-established adult neurogenic regions (i.e. outside the 

subventricular zone and the hippocampal dentate gyrus), and demonstrated that these neural 

progenitor cells are not glutamate aspartate transporter (GLAST) expressing astrocytes. 

 

Modulation of the astrocyte nanofilament system was proposed as a potential therapeutic strategy 

in some CNS pathologies. To assess the role of vimentin phosphorylation in neurogenesis, we used 

VIMSA/SA mice, in which the serine sites in the vimentin molecule that are phosphorylated during 

mitosis had been mutated, which show cytokinetic failure in fibroblasts and lens epithelial cells. 

We found that mutation of the serine sites phosphorylated in vimentin during mitosis leads to 

increased neuronal differentiation of neural progenitor cells, and suggest that this is a neural 

progenitor cell intrinsic phenotype. 

 

We studied three drug candidates that could potentially decrease the expression of GFAP and the 

other astrocyte nanofilament proteins, and assessed their effect on neurosupportive properties and 

resilience of astrocytes to oxygen and glucose deprivation (OGD), an in vitro model for brain 

ischemia. We found that two of them increased survival of neurons co-cultured with astrocytes, 

which makes them potential candidates for attenuation of reactive gliosis in vivo. 
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