
    
      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: Molecular Pharmacology]  


  
  



  



    

  


  


  


  
      
  	    
  
    
  
                
    
      	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: Molecular Pharmacology]      

                

          



  
    
  
                
    
      
  
    
  
      
  
  
    
  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 molpharm on Facebook
	 Follow molpharm on Twitter
	 Follow molpharm on LinkedIn

    

  


  



  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
		
		
			
			  
  
      
  
  
    
  
  
      Abstract

  
      

  
      Pharmacological properties of recombinant human N-methyl-D-aspartate receptors comprising NR1a/NR2A and NR1a/NR2B subunit assemblies expressed in permanently transfected mouse fibroblast cells.
  
    	 T Priestley, P Laughton, J Myers, B Le Bourdellés, J Kerby and P J Whiting


  
    	Molecular Pharmacology November 1995,  48 (5) 841-848; 

  
  
  


T Priestley 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


P Laughton 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


J Myers 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


B Le Bourdellés 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


J Kerby 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


P J Whiting 
	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
The pharmacological properties of two recombinant human N-methyl-D-aspartate (NMDA) receptor subtypes, comprising either NR1a/NR2A or NR1a/NR2B subunits permanently transfected into mouse L(tk-) cells, have been compared using whole-cell voltage-clamp electrophysiology. Glutamate was a full agonist at both receptors, having a modestly but statistically significant (p < 0.002) higher affinity for the NR2B- than the NR2A-containing receptor (microscopic Kd [mKd] = 0.76 and 0.43 microM, respectively). In comparison to glutamate, NMDA, quinolinic acid, and cis-2,3-piperidinedicarboxylic acid were partial agonists at both receptor subtypes. Maximal amplitude currents resulted when glutamate-site agonists were combined with either glycine or D-serine; both of these amino acids were, therefore, defined as full agonists at the glycine site. Glycine had an approximately 10-fold higher affinity (p < 0.0001) for NR2B- than for NR2A-containing receptors (mKd = 0.057 and 0.53 microM, respectively). D-Cycloserine, (+)-(3R)-3-amino-1-hydroxypyrrolidin-2-one, (+)-cis-(4R)-methyl-(3R)-amino-1-hydroxypyrrolidin-2-one, and 1-aminocyclobutanecarboxylic acid also had higher affinities for the NR2B-containing receptor but were partial agonists, at both receptor subtypes, unlike glycine. Agonist-evoked whole-cell currents were antagonized by D-(-)-2-amino-5-phosphonopentanoic acid, cis-4-(phosphonomethyl)piperidine-2-carboxylic acid, and 3-((R)-2-carboxypiperazin-4-yl)-propyl-1-phosphonic acid, all of which had slightly, but statistically significant, higher affinities (2.2-, 2.8-, and 5.5-fold, respectively) for the NR2A-containing receptor. Responses were also antagonized by the glycine-site antagonists 7-chlorokynurenic acid, 7-chloro-4-hydroxy-3-(3-phenoxy)phenylquinolin-2-(1H)-one, and (+/=)-4-(trans)-2-carboxy-5,7-dichloro-4-phenylaminocarbonylamino- 1,2,3,4- tetrahydroquinoline. The atypical NMDA antagonist ifenprodil showed the largest separation in functional affinity (IC50 values, 0.6 and 175 microM at NR2B- and NR2A-containing receptors, respectively). These experiments demonstrate the usefulness of permanently transfected L(tk-) cells for electrophysiological studies of recombinant NMDA receptor function and provide the first detailed functional pharmacological analysis of human NMDA receptor subtypes.
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