
    
      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 ArticleGASTROINTESTINAL, HEPATIC, PULMONARY, AND RENAL

  
      

  
      Characterization of Opioid Receptors Modulating Neurogenic Contractions of Circular Muscle from Porcine Ileum and Evidence That δ- and κ-Opioid Receptors Are Coexpressed in Myenteric Neurons
  
    	 Sutthasinee Poonyachoti, Philip S. Portoghese and David R. Brown


  
    	Journal of Pharmacology and Experimental Therapeutics April 2001,  297 (1) 69-77; 

  
  
  


Sutthasinee Poonyachoti 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Philip S. Portoghese 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


David R. Brown 
	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

Opioid receptors (ORs) in the myenteric plexus mediate the antimotility actions of opioids in the small intestine. In this study, ORs modulating neurogenic circular muscle contractions in the porcine ileum were characterized by pharmacological and immunohistochemical approaches. Circular muscle-myenteric plexus strips manifested tetrodotoxin- and atropine-sensitive contractions during (ON) and after (OFF) electrical field stimulation. The κ-OR agonists U-50,488H and U-69,593 inhibited ON contractions (pIC50 = 7.61 and 8.22, respectively). U-69,593 action was inhibited by the κ-OR antagonist norbinaltorphimine with an antagonist equilibrium constant (Ke) of 4.2 nM. Selective δ-OR agonists [d-Ala2]-deltorphin II, DSLET, DADLE, SNC80, and DPDPE inhibited OFF contractions (pIC50 = 9.17, 8.63, 8.50, 8.26, and 7.47, respectively). The selective δ-OR antagonist naltriben reduced the inhibitory actions of SNC80 and DSLET with respective Ke values of 2.3 and 3.0 nM. In addition, norbinaltorphimine inhibited the actions of these agonists with respective Ke values of 0.7 and 4.2 nM. The μ-OR agonists DAMGO, loperamide, or morphine exhibited relatively low activities in inhibiting ON and OFF contractions. Using primary antisera directed toward cloned opioid receptors, δ-OR immunoreactivity was observed to be localized alone or in combination with κ-OR immunoreactivity in myenteric neurons; μ-OR immunoreactivity was absent. The results suggest that myenteric δ- and κ-opioid receptors mediate the antitransit effects of opioids in the porcine small intestine. These receptors may be functionally coupled in a subpopulation of myenteric neurons.


Footnotes
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	Abbreviations:	OR
	opioid receptor
	LMMP
	longitudinal muscle-myenteric plexus
	DAMGO
	[d-Ala2,N-Me-Phe4,Gly5-ol]-enkephalin
	DPDPE
	[d-Pen2,d-Pen5]-enkephalin
	DADLE
	[d-Ala2,d-Leu5]-enkephalin
	DSLET
	[d-Ser2,Leu5]-enkephalin-Thr
	SNC80
	(+)-4-[(αR)-α(2S,5R)-4-allyl-2,5-dimethyl-1-piperazinyl-3-methoxybenzyl)-N,N-diethylbenzamide
	U-50,488H
	trans-(±)-3,4-dichloro-N-methyl-N-(2-[1-pyrrolidinyl]cyclohexyl) benzene-acetamide methanesulfonate
	U-69,593
	(5α,7α,8β)-(+)-N-methyl-N-[7-(1-pyrrolidinyl)-1-oxaspiro(4,5)dec-8-yl)]-benzeneacetamide
	norBNI
	norbinaltorphimine
	NTB
	naltriben
	BNTX
	7-benzylidenenaltrexone
	mN
	millinewton
	EFS
	electrical field stimulation
	PBS
	phosphate-buffered saline
	TM
	transmembrane
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