
    
      Skip to main content
    

    


  
      


    
      
    
  
    
  
    
  
                
    
      Advertisement



  



    

  


  


  


  
  
    
  
    
  
                
    
      
  
    
  
        Main menu

    
  
  
    
  
    
  
      
  
  
    
  	Home
	Articles	Current Issue
	Fast Forward
	Latest Articles
	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: Pharmacological Reviews]  


  
  



  



    

  


  


  


  
      
  	    
  
    
  
                
    
      	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: Pharmacological Reviews]      

                

          



  
    
  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search
  


  
  



  



    

  


  


  

  
  
    
  
        
  
                
    
      	Home
	Articles	Current Issue
	Fast Forward
	Latest Articles
	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 Pharm Rev on Facebook
	 Follow Pharm Rev on Twitter
	 Follow ASPET on LinkedIn

    

  


  



  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
		
		
			
			  
  
      
  
  
    
  
  
      Review ArticleReview Article

  
      

  
      Seeking Structural Specificity: Direct Modulation of Pentameric Ligand-Gated Ion Channels by Alcohols and General Anesthetics
  
    	 Rebecca J. Howard, James R. Trudell and R. Adron Harris
 Leslie A. Morrow, ASSOCIATE EDITOR


  
    	Pharmacological Reviews April 2014,  66 (2) 396-412; DOI: https://doi.org/10.1124/pr.113.007468 

  
  
  


Rebecca J. Howard 
Department of Chemistry, Skidmore College, Saratoga Springs, New York (R.J.H.); Department of Anesthesia, Stanford University School of Medicine, Stanford, California (J.R.T.); and Waggoner Center for Alcohol and Addiction Research, The University of Texas at Austin, Austin, Texas (R.A.H.)

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


James R. Trudell 
Department of Chemistry, Skidmore College, Saratoga Springs, New York (R.J.H.); Department of Anesthesia, Stanford University School of Medicine, Stanford, California (J.R.T.); and Waggoner Center for Alcohol and Addiction Research, The University of Texas at Austin, Austin, Texas (R.A.H.)

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


R. Adron Harris 
Department of Chemistry, Skidmore College, Saratoga Springs, New York (R.J.H.); Department of Anesthesia, Stanford University School of Medicine, Stanford, California (J.R.T.); and Waggoner Center for Alcohol and Addiction Research, The University of Texas at Austin, Austin, Texas (R.A.H.)

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


Leslie A. Morrow 
Department of Chemistry, Skidmore College, Saratoga Springs, New York (R.J.H.); Department of Anesthesia, Stanford University School of Medicine, Stanford, California (J.R.T.); and Waggoner Center for Alcohol and Addiction Research, The University of Texas at Austin, Austin, Texas (R.A.H.)

Roles: ASSOCIATE EDITOR
	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
Alcohols and other anesthetic agents dramatically alter neurologic function in a wide range of organisms, yet their molecular sites of action remain poorly characterized. Pentameric ligand-gated ion channels, long implicated in important direct effects of alcohol and anesthetic binding, have recently been illuminated in renewed detail thanks to the determination of atomic-resolution structures of several family members from lower organisms. These structures provide valuable models for understanding and developing anesthetic agents and for allosteric modulation in general. This review surveys progress in this field from function to structure and back again, outlining early evidence for relevant modulation of pentameric ligand-gated ion channels and the development of early structural models for ion channel function and modulation. We highlight insights and challenges provided by recent crystal structures and resulting simulations, as well as opportunities for translation of these newly detailed models back to behavior and therapy.
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