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           Summary of the dissertation 

 

 

Multiple sclerosis is a chronic disease of the central nervous system involving 

two main pathophysiological processes: inflammation-mediated 

demyelination correlating with focal central nervous system lesions and 

clinical relapses, and a more diffuse mixed neurodegenerative and 

inflammatory process correlating with brain atrophy and slow accrual of 

clinical disability. Whereas multiple treatments exist for the inflammatory 

part of the disease, multiple sclerosis patients have been left without 

therapeutic options in the more neurodegenerative stages of the disease 

which lead to axonal degeneration. The pathophysiology of this diffuse 

axonal degeneration remains ill understood. One of the current hypotheses 

suggests that astrocyte energy failure is responsible for this axonal 

degeneration. Earlier data showed that reduced levels of brain creatinine 

kinase is responsible for a reduced astrocyte phosphocreatine metabolism in 

multiple sclerosis patients, generating a hypothesis that impaired energy 

metabolism in astrocytic end feet contacting the axonal nodes may be 

responsible for axonal energy failure and subsequent axonal degeneration. 

Fluoxetine is known to have a positive influence on the energy metabolism 

of astrocytes, possibly reducing the axonal degeneration in multiple 

sclerosis. Previous literature in other neurodegenerative diseases has also 

indicated a neuroprotective effect of fluoxetine. In this thesis we aim to 

address the questions ‘Does fluoxetine influence the phosphocreatine 

metabolism?’ and ‘Does fluoxetine slow down multiple sclerosis?’  

We addressed this matter in a translational way by investigating 

monocultures of astrocytes and in vivo effects using brain microdialysis in 

mice. Furthermore we conducted a small pilot randomized placebo-controlled 

trial in relapsing-remitting multiple sclerosis to investigate the metabolic 

repercussions of fluoxetine in the brain using magnetic resonance 

spectroscopy. In a second multi-center, randomized placebo-controlled trial 

we looked at the effect of fluoxetine in progressive multiple sclerosis and 

focused on the clinical effect. 
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