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    Abstract

        The electrical signals of neurons are fundamentally dependent on voltage-gated sodium channels (VGSCs), which are responsible for the rising phase of the action potential. An array of naturally occurring and synthetic neurotoxins have been identified that modify the gating properties of VGSCs. Using murine neocortical neurons in primary culture, we have compared the ability of VGSC gating modifiers to evoke Na+ influx. Intracellular sodium concentration ([Na+]i) was monitored using the Na+-sensitive fluorescent dye, sodium-binding benzofuran isophthalate. All sodium channel gating modifier compounds tested produced a rapid and concentration-dependent elevation in neuronal [Na+]i. The increment in [Na+]i exceeded 40 mM at high concentrations of brevetoxins, batrachotoxin, and the novel lipopeptide, antillatoxin. The maximal increments in neuronal [Na+]i produced by neurotoxin site 2 alkaloids, veratridine and aconitine, and the pyrethroid deltamethrin were somewhat lower with maximal [Na+]i increments of less than 40 mM. The rank order of efficacy of sodium channel gating modifiers was brevetoxin (PbTx)-1 > PbTx-desoxydioxolane > batrachotoxin > antillatoxin > PbTx-2 = PbTx-3 > PbTx-3α-naphthoate > veratridine > deltamethrin > aconitine > gambierol. These data demonstrate that the ability of sodium channel gating modifiers to act as partial agonists is shared by compounds acting at both neurotoxin sites 2 and 5. The concentration-dependent increases in [Na+]i produced by PbTx-2, antillatoxin, veratridine, deltamethrin, aconitine, and gambierol were all abrogated by tetrodotoxin, indicating that VGSCs represent the sole pathway of Na+ entry after exposure to gating modifier neurotoxins.

      
Footnotes
	
        This study was supported in part by National Institutes of Health Grants ES10594 (to D.G.B.), GM56677 (to J.D.R.), and NS053398 (to W.H.G. and T.F.M.).

      
	
        doi:10.1124/jpet.108.138230.

      
	
        Article, publication date, and citation information can be found at http://jpet.aspetjournals.org.

      
	
        ABBREVIATIONS: VGSC, voltage-gated sodium channel; PbTx, brevetoxin; NMDA, N-methyl-d-aspartate; TTX, tetrodotoxin; SBFI, sodium-binding benzofuran isophthalate; DIV, day(s) in vitro.

      
		Received February         20, 2008.
	Accepted April         25, 2008.




	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

    
  
  
    
  
    
  
      
  
  
    
    
      [image: Journal of Pharmacology and Experimental Therapeutics: 326 (2)]

  
  
      
      
          Journal of Pharmacology and Experimental Therapeutics      
      
        	Vol. 326, Issue 2 1 Aug 2008 


      
      
        		Table of Contents
	Table of Contents (PDF)
	About the Cover
	Index by author
	Back Matter (PDF)
	Editorial Board (PDF)
	Front Matter (PDF)




      




  


  
  



  



  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     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 
 Influence of Lipid-Soluble Gating Modifier Toxins on Sodium Influx in Neocortical Neurons



  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

  
    
  
      
  
  
      
  
      
  
  
      Research ArticleTOXICOLOGY

  
  
      Influence of Lipid-Soluble Gating Modifier Toxins on Sodium Influx in Neocortical Neurons
  
    	 Zhengyu Cao, Joju George, William H. Gerwick, Daniel G. Baden, Jon D. Rainier and Thomas F. Murray


  
    	Journal of Pharmacology and Experimental Therapeutics August 1, 2008,  326 (2) 604-613; DOI: https://doi.org/10.1124/jpet.108.138230 

  
  
  



  

  
  	      Citation Manager Formats

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

    

  



  


  
  



  





  


  
  


  
        

    
  
  
    
  


  
  



          

        

        
        
          
            
  
      
  
  
     Share  


  
  


  
      
  
  
    
  
    
  
      
  
  
    
  
  
      Research ArticleTOXICOLOGY

  
  
      Influence of Lipid-Soluble Gating Modifier Toxins on Sodium Influx in Neocortical Neurons
  
    	 Zhengyu Cao, Joju George, William H. Gerwick, Daniel G. Baden, Jon D. Rainier and Thomas F. Murray


  
    	Journal of Pharmacology and Experimental Therapeutics August 1, 2008,  326 (2) 604-613; DOI: https://doi.org/10.1124/jpet.108.138230 

  
  
  



  


  
  



  
      
  
  
    
  
    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
	
  
  
  
  
      Structure & Vm-dependent DDI between AMIO Analogs and MNI-1  
  
  
  
  




	
  
  
  
  
      Extracellular Vesicles in Clozapine-Induced Inflammation  
  
  
  
  




	
  
  
  
  
      Neurotoxicity of engineered aluminum adjuvants  
  
  
  
  






Show more Toxicology

 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

  




  


  
  



  



    

  


  


  

  
    
  
      







  