STEM CELL PRIMER

What are stem cells?
· Stem cells are cells that have the ability to divide for indefinite periods in culture and to give rise to specialized cells such as brain tissue, blood, skin or any organ.  

· Stem cells can be totipotent, pluripotent and multipotent.  Totipotent cells can produce any kind of tissue found in a human being.  Pluripotent cells can give rise to many types of cells but not all types of cells necessary for fetal development.  Multipotent cells can produce cells that have a particular function like blood stem cells which produce white blood cells, red blood cells and platelets.

Where are stem cells found?
· Stem cells are found in a variety of sources including human embryos, adults, umbilical cords and placentas.  

· Human pluripotent stem cells have been derived from the inner cell mass of human embryos and from fetal tissue obtained from terminated pregnancies.  

· Multipotent stem cells have been found in adult bone marrow and adult brain tissue.

· Pluripotent cells may be developed through a somatic cell nuclear transfer, a process whereby the nucleus is removed from a normal egg cell and replaced with the nucleus of any cell other than an egg or a sperm.

What is the potential of stem cell research?
· Stem cells may be used to generate cells and tissue that can be used for cell therapies.  Stem cells may lead to the cure or effective treatment of diseases, conditions and disabilities affecting millions of Americans including cancer, Parkinson’s and Alzheimer’s diseases, spinal cord injury, stroke, burns, heart disease, diabetes and arthritis.  For example, a person suffering from a heart condition can receive stem cell generated healthy heart tissue; a diabetic can receive a pancreas generated from a pluripotent stem cell; an Alzheimer’s patient can receive neural (nervous system) stem cells. 

· Stem cell research will help scientists understand the events that occur in human development including factors affecting cellular decision-making, cell specialization and cell division.  This information is crucial to curing cancer and eliminating birth defects.

· Stem cell research may dramatically change drug development and testing, and drastically reduce the need for animal and human testing of drugs.

· Stem cell research, specifically through the use of somatic cell nuclear transfers, may provide a way of overcoming tissue incompatibility or organ rejection by allowing the creation of pluripotent stem cells using a person’s own cells. 

Why may adult stem cell research not be enough?
· Embryonic stem cells, which are pluripotent, are considered the most promising. 

· There is little evidence that adult stem cells, which are multipotent, have the capacity to change course and produce other cells (i.e. a blood stem cell becoming a liver cell).  

· Scientists have not located adult stem cells for all cell and tissue types including cardiac stem cells and adult pancreatic stem cells.  

· Adult stem cells are usually present in small quantities, are difficult to isolate, and decrease with age.  

· Scientists believe that it is necessary to study both adult stem cells and human embryonic stem cells to realize the promise of stem cell research.

