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Half a century after the formulation of the monoamine hypothesis of
depression, current pharmacological research in mood disorders
focuses mainly on the involvement of the glutamatergic system.
Recently an important role for glial cells in the stressed tripartite
synapse was proposed. The cystine/glutamate antiporter or system
xc- is responsible for non-vesicular glutamate release from glial
cells and glutamate reuptake transporters clear glutamate from the
extracellular space into glial cells.
In the present study we phenotyped mice, lacking functional system
xc-. Our findings indicate that, under physiological conditions,
glutamate release via system xc- mediates aspects of higher brain
function related to anxiety and depression. Next we evaluated the
possible role of system xc- in the depressive state. Therefore we
validated a mouse model for depression and anxiety. We subjected
the mice, lacking functional system xc-, to this validated model and
subsequently analyzed their behavior. Our results show that system
xc- is not involved in the pathology of depression, since the
protective effects of system xc- deficiency in naïve animals,
depicted as antidepressant- and anxiolytic-like effects, seem to fade
and disappear with higher levels of chronic stress. Furthermore we
quantified expression levels of the specific subunit of system xc(xCT) in animal models of depression as well as in postmortem
tissue of depressed patients, in different depression-related brain
regions. In line with our behavioral observation, we show that xCT
protein expression is not affected in the depressive state. On the
other hand the expression of glutamate reuptake transporters is
downregulated in certain brain areas of animal models and
depressed patients, pointing at a disruption of glial glutamate
buffering.
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