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Glial cells express a variety of glutamate transporters such as
system xc-, responsible for non-vesicular glutamate release, and
excitatory amino acids transporters, that clear glutamate from the
synaptic cleft. Imbalances in the delicate continuum between
glutamate release and uptake can have tremendous effects upon
neurons and underlie disorders of the central nervous system and
pathological behavior.
In the present study, we evaluated the effects of genetic deletion of
system xc- in inflammatory conditions, known to be involved in
disorders such as depression and epilepsy. We first demonstrated
that peripheral inflammation enhances hippocampal protein
expression of xCT, the specific subunit of system xc-, while reducing
the expression of GLT-1, an excitatory amino acids transporter.
Moreover, mice lacking functional system xc- (xCT-/- mice) are less
susceptible to the central and clinical outcomes of peripheral
inflammation, such as activation of resident immune cells and
sickness and depressive-like behavior. We then subjected xCT-/mice and their wild-type littermates to a viral-induced model of
epilepsy. Although we detected changes in glial glutamate
transporters, seizure severity and brain pathology were similar
between genotypes. Finally, we characterized a novel model of
epilepsy, the 6 Hz corneal kindling model, with a focus on
neurobehavioral
comorbidities
and
changes
in
glutamate
transporters, demonstrating the face validity of this model. Taken
together, the findings of the current doctoral thesis enlarge our
understanding of the contribution of glutamate transporters to
inflammation- and epilepsy-induced pathological behavior, with a
particular emphasis on system xc-.
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