
    
    

    
    

    

    
    
    
      
    
    hormone and metabolic research


    
    
    
    



    

      

  
    	
          
            DE
          
        
	
          EN
        
	
        
          Home
        
      
	
        Products
        	
            
              Journals
            
          
	
            
              Books
            
          
	
            
              Book Series
            
          


        

      
	
        Service
        	
            
              Library Service
            
          


        

      
	
        Help
      
	
        
          Contact
        
      
	
        
          Portal
        
      


  

  
    
    
      
        Hormone and Metabolic Research
      
    

    

  
    
    
      
        
          Full-text search
        

      

      	Full-text search
	Author Search
	Title Search
	DOI Search
	Metadata Search


    

    
    
    
    
  




  

  
    


  



  	
	
	
	
	
	
        
          Journal
        
        	
                Aims and Scope
              
	
                Editorial Board
              
	
                German National License
              
	
                Imprint
              


      
	
        
          Authors
        
        	
                Instructions for Authors
              
	
                Submit a Manuscript
              


      
	
          
            Subscription
          
          	
                  Subscription Information & Contacts
                
	
                  Institutional Licensing
                


        
	
        
        
        
          
        
          
            HMR Women
            
          
        
          
        
          
        
          
        
          
        
        	
                Article Collection
              
	
                About Women in Medicine
              


      
	
        
        
        
          
        
          
            Social Media
            
          
        
          
        
          
        
        	
                X
              


      





    	
        
        
        
        
        
        
          
          
            
              Not Logged In
            
             
              Login
            
            
              	
                  
                    
                      
                      
                      
                      
                        Username or e-mail address: 
                        
                      

                      
                        Password:
                        
                      

                      
                        
                      

                      Forgot Access Data?
                      
                        Register Now
                      
                      
                        OpenAthens/Shibboleth Login
                      
                    

                  
                


            

          
        
        

        

      
	
        
        
          Shopping Cart
        
        









        
        
      


  

  
    
      
    

    
    
      
    
    
    
    
    
    
    
    
    
      
        
          
        

      
    
  




      

      

      
        




  



  

  
    
    
      [image: ]
      
    

    
    
      
        
          
          
          
          
            Year (Archive)
            
              
                
                  2005
                

              

              	
                      
                      
                      
                      
                        2024
                      
                    
	
                      
                      
                      
                      
                        2023
                      
                    
	
                      
                      
                      
                      
                        2022
                      
                    
	
                      
                      
                      
                      
                        2021
                      
                    
	
                      
                      
                      
                      
                        2020
                      
                    
	
                      
                      
                      
                      
                        2019
                      
                    
	
                      
                      
                      
                      
                        2018
                      
                    
	
                      
                      
                      
                      
                        2017
                      
                    
	
                      
                      
                      
                      
                        2016
                      
                    
	
                      
                      
                      
                      
                        2015
                      
                    
	
                      
                      
                      
                      
                        2014
                      
                    
	
                      
                      
                      
                      
                        2013
                      
                    
	
                      
                      
                      
                      
                        2012
                      
                    
	
                      
                      
                      
                      
                        2011
                      
                    
	
                      
                      
                      
                      
                        2010
                      
                    
	
                      
                      
                      
                      
                        2009
                      
                    
	
                      
                      
                      
                      
                        2008
                      
                    
	
                      
                      
                      
                      
                        2007
                      
                    
	
                      
                      
                      
                      
                        2006
                      
                    
	
                      
                      
                      
                      
                        2005
                      
                    
	
                      
                      
                      
                      
                        2004
                      
                    
	
                      
                      
                      
                      
                        2003
                      
                    
	
                      
                      
                      
                      
                        2002
                      
                    
	
                      
                      
                      
                      
                        2001
                      
                    
	
                      
                      
                      
                      
                        2000
                      
                    
	
                      
                      
                      
                      
                        1999
                      
                    
	
                      
                      
                      
                      
                        1998
                      
                    
	
                      
                      
                      
                      
                        1997
                      
                    
	
                      
                      
                      
                      
                        1996
                      
                    
	
                      
                      
                      
                      
                        1995
                      
                    
	
                      
                      
                      
                      
                        1994
                      
                    
	
                      
                      
                      
                      
                        1993
                      
                    
	
                      
                      
                      
                      
                        1992
                      
                    
	
                      
                      
                      
                      
                        1991
                      
                    
	
                      
                      
                      
                      
                        1990
                      
                    
	
                      
                      
                      
                      
                        1989
                      
                    
	
                      
                      
                      
                      
                        1988
                      
                    
	
                      
                      
                      
                      
                        1987
                      
                    
	
                      
                      
                      
                      
                        1986
                      
                    
	
                      
                      
                      
                      
                        1985
                      
                    
	
                      
                      
                      
                      
                        1984
                      
                    
	
                      
                      
                      
                      
                        1983
                      
                    
	
                      
                      
                      
                      
                        1982
                      
                    
	
                      
                      
                      
                      
                        1981
                      
                    
	
                      
                      
                      
                      
                        1980
                      
                    
	
                      
                      
                      
                      
                        1979
                      
                    
	
                      
                      
                      
                      
                        1978
                      
                    
	
                      
                      
                      
                      
                        1977
                      
                    
	
                      
                      
                      
                      
                        1976
                      
                    
	
                      
                      
                      
                      
                        1975
                      
                    
	
                      
                      
                      
                      
                        1974
                      
                    
	
                      
                      
                      
                      
                        1973
                      
                    
	
                      
                      
                      
                      
                        1972
                      
                    
	
                      
                      
                      
                      
                        1971
                      
                    
	
                      
                      
                      
                      
                        1970
                      
                    
	
                      
                      
                      
                      
                        1969
                      
                    


            

          

          
          
          
            Issues
            

          

        


        	
                Table of Contents
              
	
            
              
                Current Issue
              
            
          
	
              
                Free Sample Issue (01/2024)
              
            


      
    

    
    
      

  
  
    
      
      
    
    
      
        
        
      

    
  



    
    
    

    

    

    
        
      
        
      
        
      
        
      
        
      
        
      
        
      
        
      
        
      
        
      
    
      
    
      
        
      
    
      
        
          
            
              Related Journals
            

            
              	
                      
                        

                        
                          Experimental and Clinical Endocrinology & Diabetes
                        

                      
                    
	
                      
                        

                        
                          DMW - Deutsche Medizinische Wochenschrift
                        

                      
                    
	
                      
                        

                        
                          Journal of Diabetes and Endocrine Practice
                        

                      
                    
	
                      
                        

                        
                          Journal of Social Health and Diabetes
                        

                      
                    


            

          

        
      
    
      
        
          
            
              Related Books
            

            
              	
                      
                        

                        
                          Endocrinology
                        

                      
                    


            

          

        
      
    
      
    
      
    
      
    
      
    
      
    
      
    
  

    
  

  
  
  






  
  

  
    

  
  
    
      
      
    
    
      
      
    
  



    


  

    

    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    

    
    
    

    
      
        
          Subscribe to RSS

          Please copy the URL and add it into your RSS Feed Reader.

          
          https://www.thieme-connect.de/rss/thieme/en/10.1055-s-00000025.xml
        

      

    

    

    

    
      
        [bookmark: saveLink]
      
    

    
      
        
      

      
        
      

      
        
          Share / Bookmark

          Facebook
          X
          Linkedin
          Weibo
        

      

    

    

    

    
      
          
              
          
      
    

    

    

    
      
        
        
          
          
          
        
      
    
  


  
    
      
        
          
            
              Download PDF
            
          
        
      

      
        
          
            
          
        
      

    

  

  

  
  
    
  
  




    
    
Horm Metab Res 2005; 37(9): 577-584
DOI: 10.1055/s-2005-870426

Review

© Georg Thieme Verlag KG Stuttgart · New York
Exercise as a Stress Model and the Interplay Between the Hypothalamus-pituitary-adrenal and the Hypothalamus-pituitary-thyroid Axes

G.  Mastorakos1
            , M.  Pavlatou1
            

	
[bookmark: A079-1]1Endocrine Unit, Second Department of Obstetrics and Gynecology, ARETAIEION Hospital, Athens Medical School, National Kapodistriakon University of Athens, Athens, Greece





Further Information


Publication History


        Received 25 February 2005
      



        Accepted after Revision 12 July 2005
      


Publication Date:
20 September 2005 (online)










Also available at[image: ]





	
Abstract

	
Full Text

	
References




 

[image: SFX Search]

 Buy Article Permissions and Reprints



[image: ]


        
Abstract

        
Exercise represents a physical stress that challenges homeostasis. In response to this stressor, the autonomic nervous system and hypothalamus-pituitary-adrenal axis are known to react and participate in the maintenance of homeostasis and the development of physical fitness. This includes elevation of cortisol and catecholamines in plasma. However, physical conditioning is associated with a reduction in pituitary-adrenal activation in response to exercise. On the other hand, highly trained athletes exhibit chronic mild hypercortisolism at baseline that may be an adaptive change to chronic exercise. In addition the proinflammatory cytokine, IL-6 is also activated, probably via catecholamines. On the other hand, the stress of chronic exercise induces certain changes to the thyroid axis. Peripheral thyroid hormone metabolism suppression is observed, and the result is a hormonal status similar to that of euthyroid sick syndrome (ESS), with suppression of T3 and elevation of rT3 plasma levels. One mechanism proposed involves exercise-activated pathways participating in the pathogenesis of ESS. This is realized through norepinephrine’s activation of NF-κB. Neuroendocrine response to exercise stress involves activation of NF-κB resulting in inactivation of T3-dependent 5’-deiodinase gene expression and enzyme activity. Thus, ESS is generated in the periphery. On the other hand, activation and nuclear translocation of NF-κB leads to increased transcription of proinflammatory genes responsible for the expression of proinflammatory cytokines such as TNF-α and IL-6. These cytokines could activate cortisol, which in turn inhibits NF-κB activation through IκB and finally shuts down this cycle.
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