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    Abstract

Brevetoxin-3 (PbTx-3), produced by marine dinoflagellates (Ptychodiscus brevis), is a lipophilic 11-ring polyether molecule that binds with high affinity to site 5 of the voltage-sensitive sodium (Na+) channel. The effects of PbTx-3 and its derivatives were studied in cell-attached membrane patches on neurons dissociated from neonatal rat nodose ganglia by the patch-clamp technique. PbTx-3 (30–500 nM) produced a shift in activation to more negative membrane potentials whereby single-channel activity was observed under steady-state conditions (maintained depolarization at −50 mV). The unitary current-voltage relationship is linear, which exhibits a reversal potential of approximately +60 mV. Two unitary current amplitudes could be observed in the presence of PbTx-3, with slope conductances of 10.7 pS and 21.2 pS. PbTx-3 inhibits the inactivation of Na+ channels and prolongs the mean open time of these channels. Unitary Na+ currents could be blocked by 1 μM tetrodotoxin (TTX) added to the pipette solution, which indicates that the single-channel currents are caused by the opening of TTX-sensitive Na+ channels. The PbTx-3 molecule is proposed to have multiple active centers (A-ring lactone, C-42 of R side chain) interacting with the Na+ channel binding site. Modification of the molecular structure of PbTx-3 at these centers produced derivatives (PbTx-6, 2,3,41,43-tetrahydro-PbTx-3, 2,3,27,28,41,43-hexahydro-PbTx-3 and 2,3-dihydro-PbTx-3 A-ring diol), which were less potent than PbTx-3 in producing similar effects on Na+ channel kinetics. PbTx-3 and its derivatives may provide insight into the mechanics of voltage-sensitive Na+channel gating.


Footnotes
	
Send reprint requests to: Dr. David J. Adams, Department of Physiology and Pharmacology, The University of Queensland, Brisbane, QLD 4072 Australia.


	
↵1 This work was supported by National Institute of Environmental Health Sciences (NIEHS) grant ES05853 and by NIEHS Center grant ES05705.


	
↵2 Present address: Institute for Medical Physics & Biophysics, Karl-Franzens University of Graz, Harrachgasse 21/4, A-8010 Graz, Austria.


	
↵3 Present address: Department of Physiology and Pharmacology, University of Queensland, Brisbane, QLD 4072 Australia.


	Abbreviations:	PbTx-3
	brevetoxin from Ptychodiscus brevis
	TTX
	tetrodotoxin
	TEA
	tetraethylammonium ions
	HEPES
	4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid
	EGTA
	ethylene glycol bis(β-aminoethyl ether)-N,N,N′,N′-tetraacetic acid
	DIDS
	1,4,4′-diiothiocyanato-2,2′-stilbenedisulfonic acid disodium salt


		Received May         28, 1997.
	Accepted October         28, 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. 284, Issue 2 1 Feb 1998 


      
      
        		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 
 Brevetoxin-3 (PbTx-3) and Its Derivatives Modulate Single Tetrodotoxin-Sensitive Sodium Channels in Rat Sensory 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

  
    
  
      
  
  
      
  
      
  
  
      OtherCELLULAR AND MOLECULAR PHARMACOLOGY

  
  
      Brevetoxin-3 (PbTx-3) and Its Derivatives Modulate Single Tetrodotoxin-Sensitive Sodium Channels in Rat Sensory Neurons
  
    	 G. Jeglitsch, K. Rein, D. G. Baden and D. J. Adams


  
    	Journal of Pharmacology and Experimental Therapeutics February 1, 1998,  284 (2) 516-525; 

  
  
  



  

  
  	      Citation Manager Formats

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

    

  



  


  
  



  





  


  
  


  
        

    
  
  
    
  


  
  



          

        

        
        
          
            
  
      
  
  
     Share  


  
  


  
      
  
  
    
  
    
  
      
  
  
    
  
  
      OtherCELLULAR AND MOLECULAR PHARMACOLOGY

  
  
      Brevetoxin-3 (PbTx-3) and Its Derivatives Modulate Single Tetrodotoxin-Sensitive Sodium Channels in Rat Sensory Neurons
  
    	 G. Jeglitsch, K. Rein, D. G. Baden and D. J. Adams


  
    	Journal of Pharmacology and Experimental Therapeutics February 1, 1998,  284 (2) 516-525; 

  
  
  



  


  
  



  
      
  
  
    
  
    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
	
  
  
  
  
      Antagonism of an Adenosine/ATP Receptor in FollicularXenopus Oocytes
  
  
  
  
  




	
  
  
  
  
      Toxin and Subunit Specificity of Blocking Affinity of Three Peptide Toxins for Heteromultimeric, Voltage-Gated Potassium Channels Expressed in Xenopus Oocytes  
  
  
  
  




	
  
  
  
  
      Inhibition of Voltage-Dependent Sodium Channels by the Anticonvulsant γ-Aminobutyric Acid Type A Receptor Modulator, 3-Benzyl-3-Ethyl-2-Piperidinone  
  
  
  
  






Show more CELLULAR AND MOLECULAR PHARMACOLOGY

 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

  




  


  
  



  



    

  


  


  

  
    
  
      







  