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‘’ It is an undifferentiated cell that can produce 

daughter cells that can either remain a stem cell (a 

process called self-renewal) or commit to a pathway 

leading to differentiation’’ 

What is a stem cell? 
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What is a stem cell? 
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What is a stem cell? 
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• Embryos 
 
 

• Umbilical cord 
 
 

• Adults 

Sources of stem cells 
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• These stem cells derived from the inner cell mass of 
the blastocyst at a stage before it would implant in 
the uterine wall 

Embryonic stem cells 
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• These are cells harvested from the cord blood.  

• Cord blood is rich in the stem cells 

• It has both mesenchymal blood cell and 

haematopoietic stem cells 

• 1st successful umbilical cord blood 

transplantationin1989in a patient with Fanconi’s 

anaemia 

Umbilical cord stem cells 
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• Hematopoietic 
• Mammary  
• Mesenchymal  
• Neural  
• Endothelial  
• Olfactory  
• Neural crest   
• Testicular 

Adult  stem cells 

Thought to reside in a specific area of each tissue 

‘stem cell niche’ 
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Potency of stem cells 
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Potency of stem cells 



 

Adult  stem cells: Haematopoietic stem cell 



Adult  stem cells : Neural stem cell 
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Sources of stem cells 
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Ernst Heinrich 

(1834 -1919)  

 German biologist  

Edward Donnall Thomas  
(1920-2012) 

American physician 

Stem cell timeline 

https://en.wikipedia.org/wiki/Physician
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Stem cell timeline 
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Stem cells are able to  

• Renew themselves  

• Differentiate into distinctive mature cell types  

Stem cell therapy 

New tissue formation, repair, and regeneration  

Regenerative medicine 
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is the process of creating living, functional tissues to 

repair or replace tissue or organ function lost due to 

age, disease, damage or congenital defects (Mason 

and Dunnill, 2008).  

Regenerative medicine 
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Essential properties of stem cell to be used 

in practice  

 



Adult  stem cells : Neural stem cell 

They are located in: 

• Subventricular zone lining the lateral ventricles, where they 

give rise to newly-born neurons that migrate to the olfactory 

bulb via the rostral migratory stream. 

• Subgranular zone, part of the dentate gyrus of the 

hippocampus 



• Not all brain regions may respond to     
 the factors 

Advantages Disadvantages 

In vivo mobilization of endogenous brain stem 

cells with growth factors 



• Under special conditions tissue-specific adult 

stem cells can generate a whole spectrum of 

cell types of other tissues, even crossing germ 

layers. 

 

• It can be induced by modifying the growth 

medium when stem cells are cultured in vitro or 

transplanting them to an organ of the body 

different from the one they were originally 

isolated from (in vivo).  
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Stem cell plasticity 
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Stem cell plasticity : proposed mechanisms 
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Bone Marrow-Derived 

Stem Cells for Brain 

Would Provide 

Stem Cell Therapy 

without Transplantation 

? 

Stem cell plasticity 



Stem cell transplantation 



Stem cell transplantation 
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Stem 
cell  

Self renewal 
&differentiation 

Immuno- 
modulatory 

effects 

Activation of 
resident stem 

cell 

angiogenesis 



SCT 

Cerebral 
palsy 

Genetic 
disorders  

Autism 

TBI & SCI 



• Isolation 

• Type of cell 

• Homing 

• Integration 

• Functional benefits 

• Scientific evidence  

Limitations to stem cell therapy 



SCT 

Cerebral palsy 

Genetic 
disorders  

Autism 

TBI & SCI 



• amnion epithelial cells (hAECs) 

• CD34-expressing cells from umbilical cord blood 

• embryonic stem (ES) cells 

• fetal stem cells 

• induced pluripotent stem cells (iPS cells) 

• mesenchymal stem cells (MSCs) 

•  multipotent adult progenitor cells (MAPCs) 

•  neural stem cells (NSCs) 

•  olfactory ensheathing cells 

•  oligodendrocyte progenitor cells (OPCs) 

• umbilical cord blood (UCB)/human UCB 
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Stem cell used in cerebral palsy trials 
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Stem cell used in cerebral palsy trials 





Cell types and mechanisms of action, supporting evidence, and associated risks.  

Iona Novak et al. Stem Cells Trans Med 2016;5:1014-1025 ©2016 by AlphaMed Press 



Risk of bias, methodological quality, and trial limitations.  

Iona Novak et al. Stem Cells Trans Med 2016;5:1014-1025 ©2016 by AlphaMed Press 



Forest plot.  

Iona Novak et al. Stem Cells Trans Med 2016;5:1014-1025 ©2016 by AlphaMed Press 



Rates of serious adverse events.  

Iona Novak et al. Stem Cells Trans Med 2016;5:1014-1025 
©2016 by AlphaMed Press 









 





 



 



 

Stem cell tourism 
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