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Future treatment of multiple sclerosis (MS) aims at restoring myelination and neurological functions as well as re-induction 
of self-tolerance. We studied the role of mesenchymal stromal stem cells (MSC), known to be anti-inflammatory on the one 

hand and multi-potent on the other, in experimental autoimmune encephalitis (EAE), and found that treatment of mice with 
bone marrow derived MSCs resulted in significant suppression of anti-self reactivity and improved clinical and pathological 
disease manifestations. Our preliminary results of a phase I/II open clinical trial to evaluate the feasibility and safety of intrathecal 
and intravenous administration of autologous bone marrow derived MSCs in patients with severe MS including patients with 
primary or secondary progressive disease suggested that treatment with MSCs is feasible, safe and potentially effective. No major 
side effect developed during >4 years follow up period. Based on our successful preliminary pilot study in 13 patients with MS 
and 14 with ALS, a total of >200 patients with MS, ALS and some additional neurodegenerative disorders were similarly treated 
at our center. MSCs were administered partially intrathecally (106 MSC/Kg) and additional 1-2x106 MSC/Kg intravenously. 
The treatment was uneventful except for headache due to lumbar puncture (70%), subfebrile temperature (25%) and no other 
serious side effect.  Aproximally 60% of patients reported improved outcome, few with very significant objective improvement 
of disease manifestations. More recently, we have discovered a new technology which allows differentiation of MSCs derived 
from bone marrow, adipose tissue and cord/placenta into neural stem cells, motor neurons, dopaminergic neurons, astrocytes 
and oligodendrocytes that may be used to induce remyelination. These results suggest that treatment with MSCs and hopefully 
in the near future differentiated MSCs as well, may become the treatment of choice for MS, also applicable for treatment of other 
neurodegenerative disorders
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