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The potential use of placenta & cord tissue derived mesenchymal stromal cells for regenerative medicine

Shimon Slavin, Biotherapy International, The International Center for Cancer Biotherapy & Regenerative Medicine, 14 Weizmann Street, Tel Aviv 64239, Israel

[bookmark: OLE_LINK40][bookmark: OLE_LINK41]Multi-potent mesenchymal stromal cells (MSC) can be isolated and expanded from the placenta & cord tissue of newborn babies. MSCs can be expanded by culturing and used for treatment of a broad spectrum of clinical indications. MSC genome is very stable and culturing does not result in potentially cancerous mutations. MSCs migrate spontaneously to sites of inflammation and damage and as such can be used for down-regulation of non-specific inflammatory conditions or for treatment of autoimmune diseases or for turning off alloreactivity mediated by donor T cells for patients with steroid resistant graft-vs-host disease. 
In addition to their anti-inflammatory effects, we have documented that MSCs can be differentiated by special methods we developed into neural stem cells, astrocytes, oligodendrocytes, dopaminergic neurons and motor neurons.  Differentiated MSC were also shown to secrete neurotrophic factors that may help regulate the function of the brain and also play an important role in repairing damaged neurons.  Such neurotrophic factors may also be therapeutically effective through activation of locally residing multi-potent stem cells located throughout the central nervous system.  MSCs can actively migrate to sites of damage and inflammation and as such may possibly induce remyelination and repair existing neuronal damage as well as down-regulate the anti-self-reactivity in patients with autoimmune diseases. Theoretically, treatment with MSC can be therapeutically effective against disease manifestations in clinical conditions associated with primary or secondary inflammatory or autoimmune mechanisms as well as be used for regenerative medicine for treatment of a large number of clinical indications. Based on our successful preliminary pilot study in 13 patients with multiple sclerosis (MS) and 14 with amyotrophic lateral sclerosis (ALS), a total of >400 patients were similarly treated at our center, mostly patients with MS and ALS. Treatment consisted of intrathecal administration of 106 undifferentiated autologous bone marrow derived MSC/Kg and additional 0.5 - 1x106 MSC/Kg intravenously. The treatment was uneventful with headache due to lumbar puncture being the most frequent complaint (70%) and self-limited subfebrile temperature in 25% with no additional serious side effect.  A total of nearly 60 % of patients reported improved outcome, but only very few with most significant objective improvement of EDSS and ALSFRS scores and improvement of performance, with nearly 40% repeorting no benefit yet with no treatment related deterioration of perfromance status. Current investigations focus on potential improving the outcome of treatment of neurological disrders using placenta & cord tissue derived MSCs differentiated into neural stem cells, oligodendrocytes, astrocytes and motor neurons in relevant pre-clinical animal modles. We conclude that treatment with undifferentiated MSCs is safe and potentially effective for treatment of certain clinical indications. Our working hypothesis is that treatment with MSCs differentiated prior to cell infusion or in vivo by targeting MSCs to the site of damage may offer greater chance for improving the clinical ourtcome of neuroinflammatory and neurodegenerative disorders and possibly other unmet needs in regenerative medicine as well.
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