The potential for stem cells as future treatments for the ataxias – Dr Stephen Ray, Director of Ribostem UK and Senior Lecturer at Oxford Brookes University

Scientific abstract

Stem cells offer a potential therapy for Ataxia. This paper reviews the advantages and disadvantages of different sources of stem cells including embryonic, umbilical cord blood and bone marrow stem cells. Further, preliminary data are presented which show stem cell mediated improvement in spatial learning and memory in a pre clinical model of age related neurodegenerative disease. Also, reversal of paralysis and improved longevity in an animal model of motor neurone disease is discussed.

The paper concludes from animal studies in this laboratory, and others, that stem cells appear to offer considerable potential for repairing degenerative tissue damage and that Ataxia should be considered an appropriate clinical target for both further research and therapy.

Lay summary by Ataxia UK’s Research Project Manager

Dr Stephen Ray presented a review of stem cell research focusing on its potential for offering a therapy for the ataxias. He discussed the advantages and disadvantages of different sources of stem cells including embryonic, umbilical cord blood and bone marrow stem cells. 

Data from his team’s research focuses on bone marrow stem cells and cells derived from them. They have developed and patented a procedure to produce different types of stem cells from bone marrow stem cells. A small sample of bone marrow is extracted from a person (generally from the pelvis) and then grown in the laboratory. Specific chemicals are added that will induce the formation of specific cell types. They succeeded in producing cells that would be relevant to the ataxias such as nerve, muscle and heart stem cells. The next step involved proving that these cells were functional using a rat model of dementia. Specifically this rat model has a reduced ability to learn a spatial task. After the injection of nerve stem cells derived from bone marrow stem cells these rats were able to learn spatial tasks much quicker. The effect was seen from as little as 14 days after injection. 

Can bone marrow stem cells repair neurological damage? Dr Ray’s team has been working on an animal model of the neurodegenerative disease motor neurone disease using bone marrow stem cells. These are very preliminary results using a small number of mice. Six mice were treated with the stem cells; six were not and acted as ‘controls’. In 50% of the treated mice there was an increase in the lifespan, the progression of the disease was stopped and there was a recovery from paralysis (the mice were able to re-use their hind legs). Although this is very promising, the question remains, why was this improvement only seen in 50% of the treated mice?  They do not yet know the answer, which is of course of importance if stem cells are to be used as therapy for people with neurological disorders.  Another interesting observation was that the mode of delivery of the stem cells had an effect on the results. Surprisingly, better results were achieved if the stem cells were injected in the blood rather than directly into the brain. Something must be happening to the stem cells as they are travelling through the blood, Dr Ray proposes, that may be useful in terms of therapy. 

Can stem cells migrate to the part of the body where they are needed? (In the ataxias that would be the cerebellum and other parts of the central nervous system.) And when they get there, what do they do? These are also key questions that must be answered before stem cells can be used in patients.  From his research and that of others, Dr Ray believes that some bone marrow stem cells (and umbilical cord stem cells) do appear to reach the brain. Whether nerve stem cells can be delivered intravenously and be transported to the brain is still not known. There are conflicting results in the literature.

In order to get more direct evidence of stem cells entering the brain, his team did another study where they damaged the cerebellum in an animal model,  injected them with stem cells labelled with a green fluorescent protein tag and then monitored stem cells migration. They were able to prove migration to the cerebellum, further evidence that stem cells move to the site of damage. However, there is still no conclusive evidence that stem cells will get into undamaged tissue. Also, what happens to all of the cells that don’t make it into tissue?  

Dr Ray believes from his research and that of others that stem cells appear to offer considerable potential for repairing degenerative tissue damage and that ataxia should be considered an appropriate clinical target for both further research and therapy. However, it is still ‘potential’; there are still many questions that need answering before it can become a therapy. 

A number of questions from the floor were raised, including the development of tumours, one of the potential problems of using stem cells in humans. Although this happened a lot in studies using embryonic stem cells, Dr Ray was not aware of any tumours that developed using adult-derived stem cells such as bone marrow or from umbilical cord blood stem cells. From his research in his lab over the last eight years where they have used stem cells in many animals, they have never found any problems with growth of tumours. 

