
    
      Skip to main content
    

    


  
      


    
      
    
  
    
  
    
  
                
    
      Advertisement



  



    

  


  


  


  
  
    
  
    
  
                
    
      
  
    
  
        Main menu

    
  
  
    
  
    
  
      
  
  
    
  	Home
	Articles	Current Issue
	Fast Forward
	Latest Articles
	Special Sections
	Archive


	Information	Instructions to Authors
	Submit a Manuscript
	FAQs
	For Subscribers
	Terms & Conditions of Use
	Permissions


	Editorial Board
	Alerts	Alerts
	RSS Feeds


	[bookmark: Virtual Issues]Virtual Issues
	Feedback
	Submit



  


  
  



  
      
  
  
    
  	Other Publications	Drug Metabolism and Disposition
	Journal of Pharmacology and Experimental Therapeutics
	Molecular Pharmacology
	Pharmacological Reviews
	Pharmacology Research & Perspectives
	ASPET





  


  
  



  



  


  
  


  
        User menu

    
  
  
    
  
    
  
      
  
  
    
  	My alerts
	Log in
	 My Cart



  


  
  



  
      
  
  
    
  


  
  



  



  


  
  


  
        Search

    
  
  
    
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    	Advanced search

  


  
  



  



  


  
  




  



    

  



  
                
    
      
  
    
  
      
  
  
    [image: Journal of Pharmacology and Experimental Therapeutics]  


  
  



  



    

  


  


  


  
      
  	    
  
    
  
                
    
      	Other Publications	Drug Metabolism and Disposition
	Journal of Pharmacology and Experimental Therapeutics
	Molecular Pharmacology
	Pharmacological Reviews
	Pharmacology Research & Perspectives
	ASPET




    

  


  



  
    
  
                
    
      
  
    
  
      
  
  
    
  


  
  


  
      
  
  
    	My alerts
	Log in
	 My Cart

  


  
  



  



    

  


  


  


  
  
    
  
        
            
        [image: Journal of Pharmacology and Experimental Therapeutics]      

                

          



  
    
  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search
  


  
  



  



    

  


  


  

  
  
    
  
        
  
                
    
      	Home
	Articles	Current Issue
	Fast Forward
	Latest Articles
	Special Sections
	Archive


	Information	Instructions to Authors
	Submit a Manuscript
	FAQs
	For Subscribers
	Terms & Conditions of Use
	Permissions


	Editorial Board
	Alerts	Alerts
	RSS Feeds


	[bookmark: Virtual Issues]Virtual Issues
	Feedback
	Submit


    

  



  
                
    
      	 Visit jpet on Facebook
	 Follow jpet on Twitter
	 Follow jpet on LinkedIn

    

  


  



  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
		
		
			
			  
  
      
  
  
    
  
  
      Research ArticleBEHAVIORAL PHARMACOLOGY

  
      

  
      Temporal Effects of Stress by Immobilization and Sensitivity of the Isolated Rat Pacemaker to Isoproterenol: Roles of Corticosterone, Neuronal Uptake, and β-Adrenergic Homogeneity
  
    	 Marco Aurelio de Paula Brotto


  
    	Journal of Pharmacology and Experimental Therapeutics September 2003,  306 (3) 1152-1158; DOI: https://doi.org/10.1124/jpet.103.052670 

  
  
  


Marco Aurelio de Paula Brotto 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site




  


  
  



			

		

	
	
 	
	  
  
		
		
			
			  
  
      
  
  
    	Article
	Figures & Data
	Info & Metrics
	eLetters
	 PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract

        A number of diseases and pathological conditions are related to the
 long-term adaptive response to stress, in particular under conditions of
 chronic stress when allostasis can shift from a healthy toward a pathological
 state. Although a vast number of studies have focused on the effects of
 chronic stress on brain and the immune system, fewer studies have been
 performed in peripheral tissues. Here, we used the intact isolated right
 atrium (pacemaker) from the rat to investigate the temporal effects of stress
 induced by immobilization (restraint stress) on the sensitivity of the
 pacemaker to the chronotropic response to isoproterenol (i.e., the effect of
 isoproterenol to increase the frequency of contractions of pacemakers).
 Immobilization sessions were conducted a specific number of times (1, 3, 7, 9,
 11, and 14). We found that the response to stress over time approximates a
 Gaussian distribution (i.e., normal standard distribution) with no significant
 effects being detected after either 1 or 14 immobilization sessions, whereas
 supersensitivity to the chronotropic effect of isoproterenol occurred after 3,
 7, 9, and 11 immobilization sessions, with a peak effect occurring after seven
 immobilization sessions. At a cellular level, we determined that both
 corticosterone and neuronal uptake of catecholamines were directly involved
 with the observed effects, whereas no alterations in the homogeneity of
 β-adrenoceptors were detected in pacemakers of stressed animals. We
 hypothesize that these adaptations are essentially beneficial in nature, as
 they should allow the animals to more promptly respond to the demands imposed
 by the stressful conditions.
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