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                    Abstract.
 Mitochondria in largely postmitotic cells (e.g. cardiomyocytes, neurons or skeletal muscle myotubes) have a limited life span of a few weeks. Their replacement during normal turnover requires an intergenomic coordination between the mitochondrial genome (mtDNA, encoding for 13 protein subunits of the respiratory chain, two mitochondrial rRNAs and the 22 mitochondrial tRNAs) and the nuclear genome (encoding for more than 99 % of the mitochondrial proteins). The mtDNA contains only a very small non-coding region, it is exposed to radicals generated by the respiratory chain during aerobic ATP formation, and mitochondrial DNA repair capacity is rather low. Therefore, oxidative damage of mtDNA, accumulating with age, should affect mitochondrially encoded proteins, but the high number of mitochondrial genomes (roughly 10 per mitochondrion) allows a certain degree of heteroplasmy (different genomes within a mitochondrion) without effects on phenotype. Therefore, age-associated increments in mtDNA damage are to a major extent an epiphenomenon. On the other hand, however, there are clonal accumulations of damaged/mutated mtDNA within individual cells up to homoplasmy of mutant mtDNA, which are either neutral with regard to phenotype or which cause substantial phenotype alterations: hyporespiratory phenotype (less radicals and less ATP!) or a phenotype with a dysproportionate respiratory chain, i.e. partial defects within the chain with enhanced radical formation proximal to this defect and with enhanced susceptibility to oxidative stress-triggered apoptosis, probably explaining the progressive loss of cardiomyocytes with advanced age. Thus, a minority of age-associated alterations in mtDNA may explain important features of the ageing heart: myocyte losses and myocyte heterogeneity. However, documentation of definite proof for this possibility is lacking and may be difficult.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Mitochondrial Dysfunction in Cardiovascular Aging
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2017
                                    

                                

                                
                            
                        

                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Mitochondrial DNA Mutations and Ageing
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2023
                                    

                                

                                
                            
                        

                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Subcellular proteomics combined with bioenergetic phenotyping reveals protein biomarkers of respiratory insufficiency in the setting of proofreading-deficient mitochondrial polymerase
                                        
                                    

                                    
                                        Article
                                         Open access
                                         27 February 2020
                                    

                                

                                Kelsey L. McLaughlin, Kimberly A. Kew, … Kelsey H. Fisher-Wellman

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    
Author information
Authors and Affiliations
	Institute of Pathophysiology, Martin-Luther-University, Halle-Wittenberg, , , , , , DE
M. Szibor & J. Holtz


Authors	M. SziborView author publications
You can also search for this author in
                        PubMed Google Scholar



	J. HoltzView author publications
You can also search for this author in
                        PubMed Google Scholar







Additional information

Correspondence to: M. Szibor


Rights and permissions
Reprints and permissions


About this article
Cite this article
Szibor, M., Holtz, J. Mitochondrial ageing.
                    Basic Res Cardiol 98, 210–218 (2003). https://doi.org/10.1007/s00395-003-0421-z
Download citation
	Issue Date: July 2003

	DOI: https://doi.org/10.1007/s00395-003-0421-z


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


	Key words Free radicals – clonal accumulation – mitochondrial genome – respiratory chain – mitochondrial DNA repair








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					3.234.244.154
				

				Not affiliated

			

		
	
	
		
			
		
	
	© 2024 Springer Nature




	






    