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    Abstract

Previous studies have indicated that inorganic and organic cations can markedly affect parameters of the function of theN-methyl-d-aspartate receptor ionophore complex. As these effects may involve modulation of agonist binding, the purpose of our study was to investigate the stimulatory effect of mono- and divalent cations on binding properties of glutamate/N-methyl-d-aspartate recognition sites on the N-methyl-d-aspartate receptor complex, using [3H]CGP 39653 as the specific ligand for these sites. In well-washed membranes from rat brain, [3H]CGP 39653 binding sites were present at two affinity states when assayed at 10 mM HEPES·KOH buffer. About 75% of these sites were in a low-affinity state (K
d = 210 ± 30 nM) although 25% were in a high-affinity state (K
d= 6.4 ± 0.4 nM). Addition of mono- or divalent cations to the incubation medium stimulated [3H]CGP 39653 binding, measured at a radioligand concentration of 4 nM. Maximal increases in binding were to ∼230 and 400% of control, in the presence of mono- and divalent cations, respectively. Values of EC50 for stimulation were 5 to 7 mM for monovalent cations and 0.2 to 0.4 mM for divalent cations. At these concentrations, cations increased the Bmax for the high-affinity population of [3H]CGP 39653 sites and decreased the Bmaxfor low-affinity ones. These findings suggest that, like spermidine, inorganic cations stimulate binding by converting [3H]CGP 39653 binding sites from the low- to high-affinity state.


Footnotes
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	Abbreviations:	NMDA
	N-methyl-d-aspartate
	MK 801
	dizocilpine
	TCP
	1-[1-(2-thienyl)cyclohexyl]piperidine
	CPP
	(+)-3-(2-carboxypiperazin-4-yl)propyl-1-phosphonic acid
	D-AP5
	D-2-amino-5-phosphonopentanoic acid
	trans-(±)-ACPD
	
trans-(±)-1-amino-1,3-cyclopentanedicarboxylic acid
	SPD
	spermidine
	EC50
	concentration of salts required to produce half-maximal enhancement of binding
	C
	concentration of added cations
	I
	concentration of inhibitor
	KdK+
	dissociation constant for K+

	KdC
	dissociation constant for added cations
	IC50
	concentration of inhibitor that reduces specific binding by 50%
	n
	Hill coefficient
	Bmaxh0
	density of high affinity binding sites in the absence of added salts
	Kd
	dissociation constant for [3H]CGP 39653
	F
	concentration of radioligand
	Bmaxh
	density of high affinity binding sites in the presence of added salts
	Ki
	dissociation constant of the inhibitor
	MK+
	quantity of modulatory sites bound by K+ (introduced in buffer)
	Mc
	quantity of modulatory sites occupied by added cations
	M0
	quantity of allosteric sites occupied by K+ in the control condition (no added salts)
	Kdc
	dissociation constant for added cations
	K0+
	concentration of potassium introduced in the buffer (12 mM)
	C
	concentration of added cations
	v
	valence of the cation
	Bmax
	density of radioligand binding sites
	Bs
	binding in the presence of added salts
	B0
	binding in the absence of added salts
	M
	total quantity of allosteric salts


		Received October         9, 1996.
	Accepted April         16, 1997.




	The American Society for Pharmacology and Experimental Therapeutics



View Full Text
  


  
  



  
      
  
  
    
	  
		
		
			
			  
  
      
  
  
    
  
      
  
    	
			JPET articles become freely available 12 months after publication, and remain freely available for 5 years. 


			Non-open access articles that fall outside this five year window are available only to institutional subscribers and current ASPET members, or through the article purchase feature at the bottom of the page. 


			 


				Click here for information on institutional subscriptions.
	Click here for information on individual ASPET membership.


			



 

  




  


  
  



			

		

	
	
 	
	  
  
		
		
			
			  
  
      
  
  
    Log in using your username and password

  Username *
 



  Password *
 





Forgot your user name or password?




Purchase access
You may purchase access to this article. This will require you to create an account if you don't already have one.

  


  
  



			

		

	
	
 	
	
	


  


  
  



  





  


  
  



  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
        In this issue

    
  
  
    
  
    
  
      
  
  
    
    
  
  
      
      
          Journal of Pharmacology and Experimental Therapeutics      
      
        	Vol. 282, Issue 2 1 Aug 1997 


      
      
        		Table of Contents
	Index by author




      




  


  
  



  



  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  


  
      
  
  
     Article Alerts

  
    
  
      
  
  
    
  User Name *
 



  Password *
 


Sign In to Email Alerts with your Email Address

  Email *
 








  


  
  



  





  


  
  


  
      
  
  
     Email Article

  
    
  
      
  
  
    
 Thank you for sharing this Journal of Pharmacology and Experimental Therapeutics article.
NOTE: We request your email address only to inform the recipient that it was you who recommended this article, and that it is not junk mail. We do not retain these email addresses.




  Your Email *
 



  Your Name *
 



  Send To *
 

Enter multiple addresses on separate lines or separate them with commas.




  You are going to email the following 
 Two Affinity States ofN-Methyl-d-Aspartate Recognition Sites: Modulation by Cations



  Message Subject 
 (Your Name) has forwarded a page to you from Journal of Pharmacology and Experimental Therapeutics



  Message Body 
 (Your Name) thought you would be interested in this article in Journal of Pharmacology and Experimental Therapeutics.



  Your Personal Message 
 








CAPTCHAThis question is for testing whether or not you are a human visitor and to prevent automated spam submissions.










  


  
  



  





  


  
  


  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      
  
  
      OtherNEUROPHARMACOLOGY

  
  
      Two Affinity States ofN-Methyl-d-Aspartate Recognition Sites: Modulation by Cations
  
    	 Alexey Mukhin, Elena S. Kovaleva and Edythe D. London


  
    	Journal of Pharmacology and Experimental Therapeutics August 1, 1997,  282 (2) 945-954; 

  
  
  



  

  
  	      Citation Manager Formats

        
      	BibTeX
	Bookends
	EasyBib
	EndNote (tagged)
	EndNote 8 (xml)
	Medlars
	Mendeley
	Papers
	RefWorks Tagged
	Ref Manager
	RIS
	Zotero

    

  



  


  
  



  





  


  
  


  
        

    
  
  
    
  


  
  



          

        

        
        
          
            
  
      
  
  
     Share  


  
  


  
      
  
  
    
  
    
  
      
  
  
    
  
  
      OtherNEUROPHARMACOLOGY

  
  
      Two Affinity States ofN-Methyl-d-Aspartate Recognition Sites: Modulation by Cations
  
    	 Alexey Mukhin, Elena S. Kovaleva and Edythe D. London


  
    	Journal of Pharmacology and Experimental Therapeutics August 1, 1997,  282 (2) 945-954; 

  
  
  



  


  
  



  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  
      
  
  
    [image: Reddit logo] [image: Twitter logo] [image: Facebook logo] [image: Mendeley logo]
  


  
  



  



  


  
  


  
      
  
  
    	Tweet Widget
	Facebook Like
	Google Plus One



  


  
  



          

        

	
 	
	
	


  


  
  



  
        Jump to section

    
  
  
    	Article	Abstract
	Materials and Methods
	Results
	Discussion
	Footnotes
	References



	Figures & Data
	Info & Metrics
	eLetters
	 PDF



  


  
  



  
      
  
  
    
  
     Related Articles


 Cited By...


 More in this TOC Section
	
  
  
  
  
      ICA-069673 Effects on IM and Excitability in Nodose Neuron  
  
  
  
  




	
  
  
  
  
      A Nonaddictive Analgesic with KOR/MOR Agonist Activities  
  
  
  
  




	
  
  
  
  
      Substituted nitazenes at MOR, KOR, and DOR  
  
  
  
  






Show more Neuropharmacology

 Similar Articles






  



  


  
  



  
      
  
  
    
  


  
  



  
      
  
  
    
  
    
  
      
  
  
    Advertisement



  



  


  
  



  



  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
      
    
  
    
  
    
  
                
    
      
  
    
  
      
  
  
    
  
      
  
    

	Home
	Alerts




Facebook   Twitter   LinkedIn   RSS
  




  


  
  



  

  
    
  
        Navigate

    
  
  
    	Current Issue
	Fast Forward by date
	Fast Forward by section
	Latest Articles
	Archive
	Search for Articles
	Feedback
	ASPET

  


  
  



  

  
    
  
        More Information

    
  
  
    	About JPET
	Editorial Board
	Instructions to Authors
	Submit a Manuscript
	Customized Alerts
	RSS Feeds
	Subscriptions
	Permissions
	Terms & Conditions of Use

  


  
  



  

  
    
  
        ASPET's Other Journals

    
  
  
    	Drug Metabolism and Disposition
	Molecular Pharmacology
	Pharmacological Reviews
	Pharmacology Research & Perspectives

  


  
  



  


    

  


  


  

  
  
    
  
    
  
                
    
      
  
    
  
      
  
  
    
  
      
  
    ISSN 1521-0103 (Online)


Copyright © 2024 by the American Society for Pharmacology and Experimental Therapeutics

  




  


  
  



  



    

  


  


  

  
    
  
      







  