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      Ischaemic myocardial damage is an increasing cause of heart failure in the western world and has long been considered irreversible because adult cardiomyocytes are terminally differentiated and do not proliferate.w1 Reversal of heart failure would require replacement of damaged myocytes and restoration of blood flow. Over recent years attention has turned to the potential of stem cells to repair damaged hearts because of their ability to differentiate in vitro into cardiomyocytes, endothelial cells, and pericytes. The aim of this article is to outline the basic scientific principles of stem cell biology, to review the evidence for myocyte and vascular regeneration from stem cells in vitro and in vivo, and to discuss the potential for stem cell therapy to replace damaged myocardium and its blood supply in human coronary heart disease.

      Stem cells are undifferentiated cells capable of self renewal, proliferation, and differentiation into multiple lineages permitting tissue regeneration.w2 Haemopoietic stem cells (HSCs) were the first to be identified and exhibit all these properties. A number of types of stem cells are now recognised, as well as partially differentiated progenitor cells that are capable of proliferation and differentiation to multiple lineages.



  





      
        Embryonic stem cells

        Cells isolated from the embryonic blastocyst are capable of proliferating and differentiating into cells of all three embryological germ layers1 and are capable of differentiating into any cell in the body. Embryonic stem (ES) cells have an inherent tendency to differentiate spontaneously in culture such that specific culture conditions are required to maintain them in their undifferentiated state (fig 1). Nevertheless, under defined conditions they will proliferate indefinitely while retaining their capacity to differentiate, thereby providing a potentially limitless source of cells. Human ES cells were first isolated in 1998 from the inner cell mass of embryos donated by couples who had undergone assisted reproduction.


            Figure 1
           
             Embryonic stem … 

          



      
      
        
        
      
      
        
        
      
    


View Full Text
  


  
  



  
      
  
  
    [image: BMJ Learning - Take the Test]
  


  
  



  
      
  
  
    Footnotes
	
        Take the online multiple choice questions associated with this article (see page 695)

      




  


  
  



  
      
  
  
    


  



  


  
  



  
        Read the full text or download the PDF:

    
  
  
    
  
    
  
    
    
      
        
  
      
  
  
      


  
  



      

    


    
      
        
  
      
  
  
    Subscribe  


  
  



      

    

    
    
      
        
  
      
  
  
    Log in   


  
  



  
      
  
  
    
  
    
  
      
  
  
    Log in via Institution
Log in via OpenAthens
Log in via BCS  


  
  



  
      
  
  
    Log in using your username and password

 For personal accounts OR managers of institutional accounts



  Username *
 



  Password *
 




Forgot your log in details?Register a new account?

Forgot your user name or password?




  


  
  



  



  


  
  



      

    

  
  
   
  
    



  


  
  



  





  


  
  



  
        Read the full text or download the PDF:

    
  
  
    
  
    
  
    
    
      
        
  
      
  
  
      


  
  



      

    


    
      
        
  
      
  
  
    Subscribe  


  
  



      

    

    
    
      
        
  
      
  
  
    Log in   


  
  



  
      
  
  
    
  
    
  
      
  
  
    Log in via Institution
Log in via OpenAthens
Log in via BCS  


  
  



  
      
  
  
    Log in using your username and password

 For personal accounts OR managers of institutional accounts



  Username *
 



  Password *
 




Forgot your log in details?Register a new account?

Forgot your user name or password?




  


  
  



  



  


  
  



      

    

  
  
   
  
    



  


  
  



      

      
    

    
    
      
        
  
      
  
  
      


  
  



      

    

  
  
   
    
    
    
      
        
  
      
  
  
    
  
      
  
     
          

          

          

          

          




  


  
  



      

    

  
  
   
  


  



  

          

        


        
        
      

    

   

 


    
    
      
          
    

    
  
    
  
    
  
      
  
  
    	[image: British Cardiovascular Society]

  


  
  



  



  



  

      

    

  
    
    
      
          
    

    
  
    
  	Content	Latest content
	Current issue
	Archive
	Browse by collection
	Most read articles
	Top cited articles
	Responses


	Journal	About
	Editorial board
	Sign up for email alerts
	Subscribe
	Education in heart
	Best Research Paper Award
	Thank you to our reviewers


	Authors	Instructions for authors
	Submit an article
	Editorial policies
	Open Access at BMJ
	BMJ Author Hub


	Help	Contact us
	Reprints
	Permissions
	Advertising
	Feedback form





  



  

      
            
        
            
    

    
  
    
  
    
  
      
  
  
    	 RSS
	 Twitter
	 Facebook
	 SoundCloud
	 YouTube

  


  
  



  



  



  

        
      

          

  
      
    
      
    

    
      
        	Website Terms & Conditions
	Privacy & Cookies
	Contact BMJ


        
        Cookie Settings
        
        Online ISSN: 1468-201XPrint ISSN: 1355-6037

        Copyright © 2023 BMJ Publishing Group Ltd & British Cardiovascular Society. All rights reserved.

      

    

  
      
    
        
    

    
  
    
  
    
  
      
  
  
    


  



  


  
  



  



  



  

    

  

  
  


