
    
      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

    

  


  



  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
		
		
			
			  
  
      
  
  
    
  
  
      Research ArticleArticle

  
      

  
      Functional Regulation of the Cardiac Ryanodine Receptor by Suramin and Calmodulin Involves Multiple Binding Sites
  
    	 Adam Parker Hill, Olivia Kingston and Rebecca Sitsapesan


  
    	Molecular Pharmacology May 2004,  65 (5) 1258-1268; DOI: https://doi.org/10.1124/mol.65.5.1258 

  
  
  


Adam Parker Hill 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Olivia Kingston 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Rebecca Sitsapesan 
	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

        Suramin and structurally related compounds increase not only the open probability (Po) of ryanodine receptor (RyR) channels but also the single-channel conductance in a unique characteristic manner. In this report, we examine the mechanisms underlying the complex changes to cardiac RyR channel function caused by suramin and the evidence that these changes result from an interaction with calmodulin (CaM) binding sites. In the presence of 100 μM cytosolic Ca2+, we demonstrate that suramin exerts a triphasic effect on Po, indicating the presence of high-, intermediate-, and low-affinity suramin binding sites. The effects of suramin binding to high-affinity sites are Ca2+-dependent; Po is decreased and seems to result from a reduction in the sensitivity of the channel to cytosolic Ca2+. We suggest that this site is the CaM inhibition site. Suramin also binds to intermediate-affinity sites that mediate an increase in Po and an increase in conductance. Cytosolic Ca2+ is not an absolute requirement for the effects mediated via intermediate-affinity suramin sites. The suramin-induced increase in Po and conductance are both concentration-dependent. The correlation between the increase in Po and increase in conductance indicates that the binding events which produce an increase in Po also lead to an increase in conductance and, because the effect is concentration-dependent, multiple suramin molecules must bind to produce the maximum effect. The low-affinity suramin binding sites are inhibition sites and mediate a reduction in Po caused by changes to both open and closed lifetimes.
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