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ABSTRACT 
Microglia are considered as the immunocompetent cells of the central nervous system (CNS). Being the first line 

of defence, they have prominent roles in monitoring the homeostasis and the extracellular milieu and can rapidly 

and specifically react to any disturbances such as brain trauma, ischemia, neurodegenerative diseases, or 

infections. Microglia are normally adapted to a resting state, but due to alterations in the homeostasis they 

become activated. During pathological conditions it has been shown that microglia are able to express Na+-

dependent high affinity glutamate transporters which are important for the uptake of the neurotransmitter 

glutamate. However, the mechanisms underlying the expression and the physiological role of it are not fully 

understood. In this thesis, it was found that the microglial glutamate transporter expression is connected to 

microglial activation and inflammatory events. The bacterial endotoxin lipopolysaccharide (LPS) was used to 

induce an environment mimicking neuroinflammation, a condition that occurs during almost any pathological 

condition in the CNS. It was found that LPS was able to increase the expression of the microglial glutamate 

transporter GLT-1 in a model system of essentially pure rat microglia. This effect was most likely mediated by 

the cytokine tumour necrosis factor-α (TNF-α), since the cytokine was able to mimic the effect of LPS by itself 

and the fact that antibodies against the TNF-α abolished the expression. Additionally, the LPS-induced increase 

in microglial GLT-1 expression could be inhibited by decreasing the release of TNF-α with the anti-

inflammatory glucocorticoid corticosterone. The anaphylatoxin C5a, a component of the complement system, 

was also found to be able to induce microglial GLT-1 expression but in a different manner than LPS. The 

increased GLT-1 expression led to increased glutamate uptake from the extracellular space, which may be 

important to limit the excitotoxic effect of glutamate during pathological conditions. Furthermore, the increased 

glutamate uptake was directly coupled to an increased synthesis of the antioxidant glutathione. The glutamate 

partly fuelled the intracellular pool of glutamate in order to allow uptake of cystine, an amino acid that is one of 

the building blocks of the antioxidant glutathione, and was partly directly incorporated into glutathione. As a 

major antioxidant, glutathione was able to provide microglia with a self defence against reactive oxygen species. 

Furthermore, the increased glutathione levels provided microglia with better resistance to infections with herpes 

simplex virus due to the antiviral properties of the antioxidant. In response to herpes simplex virus infections, 

microglia are able to release TNF-α and up-regulate their GLT-1 expression in order to provide means for an 

increased glutathione synthesis and thus an increased viral resistance.  In summary, the results show how 

microglial GLT-1 can be modulated and that increased resistance against oxidative stress and viral infections are 

two possible physiological functions of the increased microglial glutamate uptake.  
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