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            Abstract
Partial agonists are ligands that bind to receptors but produce only a small maximum response even at concentrations where all receptors are occupied. In the case of ligand-activated ion channels, it has been supposed since 1957 that partial agonists evoke a small response because they are inefficient at eliciting the change of conformation between shut and open states of the channel. We have investigated partial agonists for two members of the nicotinic superfamilyâ€”the muscle nicotinic acetylcholine receptor and the glycine receptorâ€”and find that the openâ€“shut reaction is similar for both full and partial agonists, but the response to partial agonists is limited by an earlier conformation change (â€˜flippingâ€™) that takes place while the channel is still shut. This has implications for the interpretation of structural studies, and in the future, for the design of partial agonists for therapeutic use.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 51 print issues and online access
$199.00 per year
only $3.90 per issue

Learn more



Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more



Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    Figure 1: Glycine channels show short interruptions when activated by either full or partial agonists.



Figure 2: Global fit of the taurine data with a flip mechanism provides a good description of the observations.



Figure 3: Activation of the glycine channel by the full agonist glycine and the partial agonist taurine.



Figure 4: Short interruptions in openings of muscle nicotinic channels occur with both partial and full agonists and cannot be attributed entirely to channel block.



Figure 5: The flip mechanism describes well the activation of acetylcholine receptors by TMA.
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        Editorial Summary
Pharmacology: partial agonists in action
Partial agonists have a place in pharmacology and clinical applications too, where a modest response is required. They bind to and activate a receptor, but elicit a smaller response than a true or full agonist. For those that act on ligand-activated ion channels it has been assumed for 50 years that they are simply inefficient at inducing the conformational change that opens and shuts the channel. A study of two partial agonists for nicotinic acid receptors â€” taurine and tetramethylammonium â€” shows that once bound to the receptor, they are as effective at opening the channel as a full agonist. Rather, the response to partial agonists is limited by an earlier conformation change ('flipping') that takes place while the channel is still shut. This has implications for the interpretation of structural studies, and for the design of partial agonists for therapeutic use.
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