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Current Research 
 
The main interest of our group are repair 
mechanisms in demyelinating diseases of the 
central nervous system (CNS) like multiple 
sclerosis (MS). MS is a chronic disease 
that develops spontaneously usually in 
young adults and is the most common reasons 
for neurological disability in this age 
group. The neuropathological hallmark is 
immune mediated demyelination in the CNS, 
but other features like astrogliosis, 
microglial activation and axonal damage are 
also found. Current views on the 
pathophysiology of MS assume the 
development of an autoimmune reaction that 
is triggered by a yet unknown environmental 
factor in individuals with a genetically 
determined susceptibility. Repair 
mechanisms may occur in MS lesions, 
however, they are usually incomplete and 
the molecular mechanisms are only poorly 
understood. To better understand 
remyelination and why it fails in MS 
patients, we study remyelination in an 
animal model, investigate molecular 
mechanisms in vitro in cell cultures of 
glial cells, and participate in treatment 
studies in patients with MS. 
 

1. In vitro studies on oligodendrocytes and 
microglia 
 
Glial cells play an important role in the 
pathophysiology of MS. Microglia, the main 
resident immune cell in the CNS, 
participate in the immune reaction. In 
vitro studies allow the investigation of 
both factors involved in the 
pathophysiology of MS as well as potential 
therapeutic agents on the effector 
functions of microglia, like production of 
cytokines, nitric oxide, phagocytosis, and 
migration. 
Oligodendrocytes manufacture the myelin 
sheath in the CNS and are thus the target 
of the immune attack. However, 
remyelination is achieved by the 
proliferation, migration, and 
differentiation of oligodendrocyte 
precursor cells. Using in vitro cultures of 
oligodendrocyte precursor cells (Fig. 1) we 
investigate the functional role of 
chemokine receptors expressed on these 
cells. Understanding the regulation of 
oligodendrocyte precursor cells will help 
to indentify potential therapeutic 
strategies to improve remyelination and 
repair mechanisms in MS. The hypotheses 
generated by the in vitro findings can then 
be tested in vivo in an animal model. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



2. Animal model 
 
In order to better understand the myelin 
system, we study the mechanisms of 
remyelination a mouse model. Demyelination 
in the CNS is induced by the copper 
chelator cuprizone added to the diet of the 
animals. Focal demyelination in the corpus 
callosum occurs after 5 to 6 weeks, 
followed by remyelination when cuprizone is 
withdrawn (see Fig. 2). This model allows 
the study of factors required for a 
successful remyelination. Furthermore, the 
contribution of a single factor can be 
investigated by the use of transgenic 
animals deficient in this factor. 
 

 
 
3. Clinical studies 
 
Current treatments of MS include 
immunomodulatory and immunosuppressive 
therapies. Although it has been shown in 
controlled clinical trials that these 
treatments can suppress disease 
progression, there is no regenerative 
treatment available that could restore 
neurological deficits. We have conducted 
treatment trials on MS patients exploring 
the regenerative potential of intravenous 
immunoglobulins. Furtheremore we a 
participating centre for various new 
treatments in phase II and III trials. 
Accompanying these trials we conduct 
immunological studies on the mechanisms of 
immunomodulating treatments. 
 
 
 
 
Future projects and goals 
 
Current projects are investigating the role 
of chemokines and chemokine receptors on 
oligodendroglial cells and their potential 
to improve remyelination in the CNS. Future 
projects will involve the use of transgenic 
animals to further characterise the factors 
involve in remyelination and repair 
mechanisms in the CNS. Understandings the 
regulatory mechanisms will open new 
treatment strategies for diseases like MS. 
Ultimately, the goal is to translate these 
experimental findings into clinical 
therapies. 
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