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Zusammenfassung

            
Zur Physiologie der Alterung gibt es zahlreiche Theorien, dennoch sind die Ursachen der Alterung noch
               nicht vollständig geklärt, weil die Alterung nach genetisch festgelegten Gesetzmäßigkeiten abläuft. Der
               Alterssport gehört zu den positiven Aktivitäten, welche den physischen Leistungsabbau verzögern hilft und
               Zivilisationskrankheiten vorbeugt.

            
Ab der 6. Lebensdekade beginnt ein deutlicher Leistungsabfall in den Sportarten. Eine wesentliche Ursache
               dafür ist der Muskelschwund (Sarkopenie), besonders von schnell kontrahierenden Muskelfasern. Im 80.
               Lebensjahr ist aufgrund des Muskelschwunds im Durchschnitt nur 50 % der ursprünglichen Muskelkraft
               verfügbar. Messbar wird der Leistungsrückgang an den Abnahmen von maximaler Sauerstoffaufnahme und
               Herzfrequenz. Training im Alter kann deren Rückgang verzögern. Der Leistungsabfall bei beiden
               Geschlechtern zwischen dem 30. bis 60. Lebensjahr beträgt nach Auswertung individueller Kasuistiken etwa
               1–2 %/Jahr und vom 65. bis 85. Lebensjahr über 3 %/Jahr. Unterschiede im Leistungsrückgang ergeben sich
               aus der möglichen Trainingsbelastung im Alter.

         

            [bookmark: N10916]
Summary

            

          
Endurance and athletic performance in old age
        


            
There are numerous theories about the physiology of aging. However, the causes of aging are not yet fully
               understood due to the tendency of aging to occur based on genetically determined principles. Sport in
               aging is one of the positive activities that help the delay of physical performance depletion and
               prevention of lifestyle diseases. A significant decline in sports performance begins from the
               6th decade of life. One major reason for this is muscle loss (sarcopenia), particularly by
               fast contracting muscle fibers. In the 80th year, on average, only 50 % of the original muscle
               strength is available due to muscle decline. During these years, performance decline in the acceptance of
               maximum oxygen uptake and heart rate become more pronounced. Training in old age can delay this decline.
               According to the evaluation of individual casuistics, the performance decline of both sexes between the
               ages of 30 and 60 was about 1–2 % per year and from 65 to 85 years of age more than 3 % per year.
               Differences in performance decline are attributed to the training load in old age.

         


            
[bookmark: N1092C]
Stichworte:

            Alterssport - 
            Trainierbarkeit - 
            Leistungsabfall - 
            Leistungsfähigkeit - 
            Anpassung
         


            
[bookmark: N10942]
Key words:

            Old age sports - 
            trainability - 
            performance decline - 
            efficiency - 
            adjustment
         


 

[bookmark: ]

[bookmark: N10A77]
	
Literatur


	
[bookmark: JR120623-1]1 
               
            Aagaard P. 
          
            et al. Role of the nervous system in sarkopenia and muscle atrophy with aging stregth training as a
               countermeasure. Scand J Med Sci Sports 2010; 20: 49-64 





CrossrefPubMedGoogle Scholar





	
[bookmark: OR120623-2]2 
               
            Antonowski A. 
          
            The use of coherence. An historical and future perspective. 1993 





PubMedGoogle Scholar





	
[bookmark: JR120623-3]3 
               
            von Bertalanffy L. 
          
            The Theory of Open System in Physics and Biology. Science 1950; 111 Issue 2872 23-29 





CrossrefPubMedGoogle Scholar





	
[bookmark: BR120623-4]4 
               
            Cannon WB. 
          
            The Wisdom of the Body. New York: W.W. Norton Co.; 1932 





Google Scholar





	
[bookmark: JR120623-5]5 
               
            Eggermont LH. 
          
            et al. Physical Activity and Executive Function in Aging: The MOBILIZE Boston Study. J Am Geriat Soc 2009; 57 (10): 1750-1756 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR120623-6]6 
               
            Faulkner JA. 
          
            et al. Age-related changes in the structure and function of skeletal muscles. Clin Exp Pharmacol Physiol 2007; 34 (11): 1091-1096 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR120623-7]7 
               
            Fitts RH. 
          
            et al. Effects of prolonged space flight on human skeletal muscle enzyme and substrate profiles. J Appl Physiol 2013; 115 (9): 667-679 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR120623-8]8 
               
            Gleeson M, 
          
               
            Nieman DC, 
          
               
            Pedersen BK. 
          
            Exercise, nutrition and immune function. J Sports Sci 2004; 22 (1): 115-125 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR120623-9]9 
               
            Gleeson M. 
          
            Can nutrition benefit exercise-induced immundepression?. Nutr Rev 2006; 64 (3): 119-131 





CrossrefPubMedGoogle Scholar





	
[bookmark: BR120623-10]10 
               
            Hill AV. 
          
            Muscular activity. Baltimore: Williams and Wilkins; 1925 





Google Scholar





	
[bookmark: BR120623-11]11 
               
            Hottenrott K, 
          
               
            Neumann G. 
          
            Trainingswissenschaft – Ein Lehrbuch in 14 Lektionen. 3.. Aufl. Aachen: Meyer & Meyer; 2016 





Google Scholar





	
[bookmark: JR120623-12]12 
               
            Hottenrott K, 
          
               
            Neumann G. 
          
            Geschlechtsspezifität der Trainingsherzfrequenz bei Ausdauerbelastungen. Dtsch Z Sportmed 2007; 58 (7/8): 275 





PubMedGoogle Scholar





	
[bookmark: BR120623-13]13 
               
            Hottenrott K, 
          
               
            Neumann G. 
          
            Theorien und Modelle der Adaptation an Training. In: 
                   Hottenrott K,  
                   Seidel I.  
                  Handbuch Trainingswissenschaft Trainingslehre (Hrsg). Schorndorf: Hofmann; 2017: 43-57 





Google Scholar





	
[bookmark: BR120623-14]14 
                Houston ME.  
            Adaptation in skeletal muscle to training and detraining. In: 
                   Saltin B.  
                  (ed.) Biochemistry of Exercise. 2001 VI.. Champaign;  IL (USA): 





Google Scholar





	
[bookmark: JR120623-15]15 
               
            Jakowlew N. 
          
            Erweiterung der Regulationsbereiche des Stoffwechsels bei Anpassung an verstärkte Muskeltätigkeit. Medizin und Sport (Berlin) 1976; 16: 66-70 





PubMedGoogle Scholar





	
[bookmark: JR120623-16]16 
               
            Lee IM, 
          
               
            Paffenbarger RS Jr. 
          
            Associations of light, moderate, and vigorous intensity physical activity with longevity. The Harvard Alumni Health Study. Am J Epidemiol 2000; 151: 293-299 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR120623-17]17 
               
            Lee DC. 
          
            et al. Leisure time running reduces all-cause and cardiovascular mortality risc. J Am Coll Cardiol 2014; 64: 472-481 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR120623-18]18 
               
            Mader A. 
          
            Aktive Belastungsadaptation und -regulation der Proteinsynthese auf die zellulärer Ebene. Dtsch Z Sportmed 1990; 41(2): 40-56 





PubMedGoogle Scholar





	
[bookmark: JR120623-19]19 
               
            Martyn-StJames M, 
          
               
            Caroll S. 
          
            Meta-analysis of walking for prevention of bone mineral density in postmenopausal women. Bone 2008; 43 (3): 521-531 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR120623-20]20 
               
            Moore SC. 
          
            et al. Leisure Time Physical Activity of Moderate to Vigorous Intensity and Mortality: A Large Pooled Cohort
               Analysis. Plos Med 2012; 9: 1-11 





PubMedGoogle Scholar





	
[bookmark: JR120623-21]21 
               
            Narici MV, 
          
               
            Maffulli N. 
          
            Sarcopenia: charac-teristics, mechanisms and functional significance. Br Med Bull 2010; 95: 139-159 





CrossrefPubMedGoogle Scholar





	
[bookmark: BR120623-22]22 
                Neumann G,  
                Berbalk A.  
            Umstellung und Anpassung des Organismus – grundlegende Voraussetzung der sportlichen
               Leistungsfähigkeit. In: 
                   Bernett P,  
                   Jeschke D.  
                  (Hrsg) Sport und Medizin. Pro und Contra. München: W. Zuckschwerdt; 1991 





CrossrefGoogle Scholar





	
[bookmark: BR120623-23]23 
                Neumann G,  
                Schüler KP.  
            Sportmedizinische Funktionsdiagnostik. Leipzig: J. A. Barth; 1994 





Google Scholar





	
[bookmark: BR120623-24]24 
                Neumann G.  
            Zur Abnahme der Laufgeschwindigkeit im Alterssport. In: 
                   Engelhardt M.  
                  (Hrsg) et al. Triathlonsymposium 2016 Leipzig. Bd. 28 im Druck. Hamburg: Feldhaus, Czwalina; 





Google Scholar





	
[bookmark: JR120623-25]25 
               
            Paffenbarger RS Jr. 
          
            et al. The association of changes in physical-activity level and other lifestyle characteristics with mortality
               among men. N Engl J Med 1993; 328: 538-545 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR120623-26]26 
               
            Parto P, 
          
               
            O’Keefe JH, 
          
               
            Lavie CH. 
          
            The Exercise Rehabilitation Paradox: Less May Be More?. The Ochsner J 2016; 16 (3): 297-303 





PubMedGoogle Scholar





	
[bookmark: JR120623-27]27 
               
            Pellicia A. 
          
            et al. Recommandation for competitive sports practicipation in athletes with cardiovascula disease. Eur Heart J 2005; 26: 1422-1445 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR120623-28]28 
               
            Perl J. 
          
            PerPot: A metamodel for simulation of load performance interaction. Eur J Sport Sci 2001; 1 (2): 1-13 





PubMedGoogle Scholar





	
[bookmark: JR120623-29]29 
               
            Pollock ML. 
          
            et al. Twenty years follow-up of aerobic power and body composition of older track athletes. J Appl Physiol 1997; 82: 1508-1516 





CrossrefPubMedGoogle Scholar





	
[bookmark: OR120623-30]30 
               RKI (Robert Koch Institut (2016). 
            Gesundheit in Deutschland 2015. www.rki.de 






PubMedGoogle Scholar





	
[bookmark: JR120623-31]31 
               
            Rosenberg IH. 
          
            Sarcopenia: origins and clinical relevance. J Nutr 1997; 127: 990S-991S 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR120623-32]32 
               
            Rose MR. 
          
            et al. Evolution of ageing since Darwin. J Genet 2008; 87: 363-371 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR120623-33]33 
               
            Rost R, 
          
               
            Hollmann W. 
          
            Athlete’s heart – a review of its historical assessment and new aspects. Int J Sports Med 1983; 4: 147-165 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR120623-34]34 
               
            Schnohr P. 
          
            et al. Dose of jogging and long-term mortality: the openhagen City Heart Study. Am Coll Cardiol 2015; 65 (5): 411-419 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR120623-35]35 
               
            Smith PJ. 
          
            et al. Aerobic exercise and neurocognitive performance: a meta-analytic review of randomized controlled
               trails. Psychosomatic Medicine 2010; 72: 239-252 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR120623-36]36 
               
            Urhausen A, 
          
               
            Kindermann W. 
          
            Echocardiographic findings in strength- and endurance-trained athletes. Sports Med 1992; 13: 270-284 





CrossrefPubMedGoogle Scholar





	
[bookmark: BR120623-37]37 
                Wackerhage H.  
            Molecules ageing and exercise. In: 
                   Wackerhage H.  
                  (ed) Muscular Exercise Physiology. 2014: 228-250 London: Routledge; 





Google Scholar





	
[bookmark: BR120623-38]38 
               
            Wackerhage H, 
          
               
            Gehlert S. 
          
            Signaltransduktionsmodell. In: 
                   Hottenrott K,  
                   Seidel I.  
                  (Hrsg) Handbuch Trainingswissenschaft – Trainingslehre. 49-55 Schorndorf: Hofmann; 2017 





Google Scholar










 









    
  

  
    
      
        

      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

  
    
      ©  Georg Thieme Verlag KG | 
      
      
        Imprint |
        Privacy policy statement |
      
      Smartphone Version
      

      
        Your Current IP Address: 18.207.224.173
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  