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Zusammenfassung


In den meisten Organismen – von Cyanobakterien bis zum Menschen – haben sich genetisch kodierte
zirkadiane Uhren entwickelt, die Verhalten und Physiologie an im Tagesverlauf veränderliche
Umweltbedingungen adaptieren. Störungen der Uhr, zum Beispiel durch Schichtarbeit, beeinträchtigen
diese Anpassung und fördern so die Entwicklung von metabolischen, immunologischen und
neuropsychiatrischen Erkrankungen. Das zirkadiane System der Säugetiere besteht aus einem zentralen
Schrittmacher im Nucleus suprachiasmaticus des Hypothalamus und untergeordneten, semi-autonomen
Uhren in, unter anderem, der Leber, der Niere, der Nebenniere, aber auch in vielen weiteren
Hirnregionen. Während periphere Oszillatoren endokrine, metabolische und immunologische Prozesse
regulieren, modulieren zentrale Uhren grundlegende wie höhere Hirnfunktionen. In Klinik und Praxis
hilft die Kenntnis dieser physiologischen Rhythmen bei der Interpretation von Labordaten und anderen
Krankheitssymptomen. Die Chronomedizin kann durch Anpassung der Behandlungszeiten die Wirksamkeit
und Nebenwirkungen von Therapien optimieren oder über eine Stabilisierung des internen zirkadianen
Rhythmus den Krankheitsstatus direkt beeinflussen.
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Abstract


In most species – from cyanobacteria to humans – genetically encoded circadian clocks have
evolved to adapt behavioral and physiological processes to environmental changes brought about by
the Earth's rotation. Clock disruption, e. g. by shift work, can lead to circadian misalignment,
promoting the development of metabolic, immune and cognitive dysfunction. In mammals, a central
circadian pacemaker residing in the suprachiasmatic nuclei of the hypothalamus resets subordinate,
but semi-independent cellular clocks in tissues such as liver, kidney, adrenal, and many brain
areas. Peripheral clocks regulate various endocrine, metabolic and immune processes, whereas central
oscillators modulate basic as well as higher brain functions. For the clinical practice it is of
major importance to be aware of these physiological rhythms in order to correctly interpret
laboratory data and other disease symptoms. Chronomedical therapies can reduce side effects and
increase efficacy by optimizing the timing of treatment or directly affect disease state by
restoring internal circadian synchrony.




        
[bookmark: N10CE4]
Schlüsselwörter

zirkadiane Rhythmen - 
        periphere Uhren - 
        Chronophysiologie - 
        Chronomedizin
      


        
[bookmark: N10CF7]
Keywords

circadian rhythms - 
        peripheral clocks - 
        chronophysiology - 
        chronomedicine
      


 

[bookmark: ]

[bookmark: N10E24]
	
Literatur


	
[bookmark: JR220-1]1 Aschoff J. Circadian Rhythms in Man. Science 1965; 148: 1427-1432 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR220-2]2 Boivin DB, Tremblay GM, James FO. Working on atypical schedules. Sleep Med 2007; 8: 578-589 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR220-3]3 Damiola F, Le Minh N, Preitner N et al. Restricted feeding uncouples circadian oscillators in peripheral tissues from the central pacemaker in the suprachiasmatic nucleus. Genes Dev 2000; 14: 2950-2961 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR220-4]4 Dibner C, Schibler U, Albrecht U. The mammalian circadian timing system: organization and coordination of central and peripheral clocks. Annu Rev Physiol 2010; 72: 517-549 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR220-5]5 Kovac J, Husse J, Oster H. A time to fast, a time to feast: the crosstalk between metabolism and the circadian clock. Mol Cells 2009; 28: 75-80 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR220-6]6 Lamia KA, Storch KF, Weitz CJ. Physiological significance of a peripheral tissue circadian clock. Proc Natl Acad Sci U S A 2008; 105: 15172-15177 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR220-7]7 Levi F, Okyar A, Dulong S et al. Circadian timing in cancer treatments. Annu Rev Pharmacol Toxicol 2010; 50: 377-421 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR220-8]8 Levi F, Schibler U. Circadian rhythms: mechanisms and therapeutic implications. Annu Rev Pharmacol Toxicol 2007; 47: 593-628 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR220-9]9 Marcheva B, Ramsey KM, Buhr ED et al. Disruption of the clock components CLOCK and BMAL1 leads to hypoinsulinaemia and diabetes. Nature 2010; 466: 627-631 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR220-10]10 Mistlberger RE, Skene DJ. Social influences on mammalian circadian rhythms: animal and human studies. Biol Rev Camb Philos Soc 2004; 79: 533-556 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR220-11]11 Mohawk JA, Green CB, Takahashi JS. Central and peripheral circadian clocks in mammals. Annu Rev Neurosci 2012; 35: 455-462 





PubMedGoogle Scholar





	
[bookmark: JR220-12]12 Monteleone P, Maj M. The circadian basis of mood disorders: recent developments and treatment implications. Eur Neuropsychopharmacol 2008; 18: 701-711 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR220-13]13 Oster H, Damerow S, Kiessling S et al. The circadian rhythm of glucocorticoids is regulated by a gating mechanism residing in the adrenal cortical clock. Cell Metab 2006; 4: 163-173 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR220-14]14 Roenneberg T, Kuehnle T, Juda M et al. Epidemiology of the human circadian clock. Sleep Med Rev 2007; 11: 429-438 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR220-15]15 Roybal K, Theobold D, Graham A et al. Mania-like behavior induced by disruption of CLOCK. Proc Natl Acad Sci U S A 2007; 104: 6406-6411 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR220-16]16 Stanley SA, Gagner JE, Damanpour S et al. Radio-wave heating of iron oxide nanoparticles can regulate plasma glucose in mice. Science 2012; 336: 604-608 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR220-17]17 Wulff K, Gatti S, Wettstein JG et al. Sleep and circadian rhythm disruption in psychiatric and neurodegenerative disease. Nat Rev Neurosci 2010; 11: 589-599 





PubMedGoogle Scholar










 









    
  

  
    
      
        

      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 3.228.24.70
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  