
    
      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

    

  


  



  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
		
		
			
			  
  
      
  
  
    
  
  
      OtherAUTONOMIC PHARMACOLOGY

  
      

  
      Kinetic Studies of Desensitization and Resensitization of the Relaxation Response to Beta-2 Adrenoceptor Agonists in Isolated Guinea Pig Trachea

  
    	 Daniel E. Wachsman, Jill P. Kavaler, István P. Sugár, E. Neil Schachter, Waldemar Gonsiorek and Saul Maayani


  
    	Journal of Pharmacology and Experimental Therapeutics January 1997,  280 (1) 332-345; 

  
  
  


Daniel E. Wachsman 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Jill P. Kavaler 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


István P. Sugár 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


E. Neil Schachter 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Waldemar Gonsiorek 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Saul Maayani 
	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

Activation of beta-2 adrenoceptors (BAR) in smooth muscle preparations is associated with a rapid, reversible and incomplete receptor desensitization, resulting in a steady-state relaxation response to BAR agonists. Based on results from cell culture studies, we hypothesize that, in the isolated guinea pig trachea, this steady state is a result of a concurrent resensitization of desensitizing BAR. In tracheal segments maintained at mechanical tone (4–6 g), isoproterenol (ISO) and the partial BAR agonist salbutamol (SALB) elicited a monotonic, rapid (1–3 min) and reproducible relaxation response that could be maintained for up to 45 min and was completely reversed by propranolol. Similarly, tissues preconstricted with 0.1 μM carbachol (CARB) responded with a sustained relaxation response to ISO. In contrast, in tissues preconstricted with 0.3 to 10 μM CARB or with 75 mM KCl, the relaxation elicited by ISO was followed by a slow (20–30 min) and partial restoration of muscle tone (“fade”). The relaxation and fade were observed when CARB-constricted tissues were relaxed with SALB (0.2 or 10 μM) or 10 μM salmeterol. No response to SALB was observed when tissues were preconstricted with KCl. The fade met criteria for its classification as a homologous desensitization of the relaxation response at the BAR level. In desensitized washed tissues, a complete recovery of the original relaxation response could be detected within 60 min of drug removal. A propranolol- and ICI 118–551-sensitive steady state was achieved 30 to 35 min after the addition of BAR agonists to the isolated tissues. A three-compartment phenomenological kinetic model accurately described the observed data, defining one steady-state and three rate constants, describing relaxation (k
1), desensitization (k
2) and resensitization (k
3). The values ofk
2 and k
3 for the response to SALB and to salmeterol were significantly larger than those observed for ISO. In the presence of KCl, the values ofk
2 and k
3 for the response to ISO were indistinguishable from those measured in the presence of CARB. Given the parameters defined by our model, we propose that desensitization and resensitization of BAR in the isolated guinea pig trachea are distinct concurrent processes whose net result actively maintains a sustained partial relaxation response to ISO, SALB or salmeterol. The component of resensitization in the presence of agonist may account for the clinical efficacy of inhaled BAR agonists.
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