
    
      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

    

  


  



  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
		
		
			
			  
  
      
  
  
    
  
  
      Abstract

  
      

  
      Effect of cyclo(Leu-Gly) on cyclic GMP-phosphodiesterase activity changes associated with development of tolerance to morphine-induced antinociception, catalepsy, respiratory depression and mydriasis.
  
    	 C K Burton, I K Ho and B Hoskins


  
    	Journal of Pharmacology and Experimental Therapeutics September 1991,  258 (3) 871-876; 

  
  
  


C K Burton 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


I K Ho 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


B Hoskins 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site




  


  
  



			

		

	
	
 	
	  
  
		
		
			
			  
  
      
  
  
    	Article
	Info & Metrics
	eLetters
	 PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
A biochemical basis for the development of tolerance to morphine has yet to be defined. Although a number of models have been proposed, none can account for complete tolerance to this drug. Previous studies in our laboratory indicated that the development of complete tolerance to certain morphine-induced behaviors (antinociception, catalepsy and respiratory depression) is associated with changes in the activity of some form(s) of phosphodiesterase with cyclic GMP as substrate (cGMP-PDE) activity in the brain areas that mediate these behaviors (periaqueductal gray, striatum and medulla). In the present study, experiments were performed in which Cyclo(Leu-Gly), a dipeptide that inhibits the development of tolerance to morphine, was administered daily (2 mg/kg) to morphine-naive rats, coadministered with morphine or coadministered with morphine to morphine-tolerant rats and the cGMP-PDE activity was measured. The development of tolerance to the effects was inhibited or reversed by administration of cyclo(Leu-Gly) and there were corresponding changes in cGMP-PDE activity in various brain regions. Differences in cGMP hydrolysis between brain regions from morphine-tolerant animals, tolerance-inhibited animals and tolerance-reversed animals strengthens the evidence for direct involvement of cGMP-PDE(s) in tolerance phenomena.
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