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    Abstract

The structure of the S(−)-nicotine molecule was modified via N-n-alkylation of the pyridine-N atom to afford a series ofN-n-alkylnicotinium iodide salts with carbon chain lengths varying between C1 and C12. The ability of these analogs to evoke [3H] overflow and inhibitS(−)-nicotine-evoked [3H] overflow from [3H]dopamine ([3H]DA)-preloaded rat striatal slices was determined. At high concentrations, analogs with chain lengths ≥C6 evoked [3H] overflow. Specifically, N-n-decylnicotinium iodide (NDNI; C10) evoked significant [3H] overflow at 1 μM, andN-n-dodecylnicotinium iodide (NDDNI; C12) at 10 μM, whereasN-n-octylnicotinium iodide (NONI; C8), N-n-heptylnicotinium iodide (NHpNI; C7), andN-n-hexylnicotinium iodide (C6) evoked [3H] overflow at 100 μM. Thus, intrinsic activity at these concentrations prohibited assessment of inhibitory activity. The most potentN-n-alkylnicotinium analog to inhibitS(−)-nicotine-evoked [3H] overflow was NDDNI, with an IC50 value of 9 nM. NHpNI, NONI, andN-n-nonylnicotinium iodide (C9) also inhibited S(−)-nicotine-evoked [3H] overflow with IC50 values of 0.80, 0.62, and 0.21 μM, respectively. In comparison, the competitive neuronal nicotinic acetylcholine receptor (nAChR) antagonist, dihydro-β-erythroidine, had an IC50 of 1.6 μM. A significant correlation of N-n-alkyl chain length with analog-induced inhibition was observed, with the exception of NDNI, which was devoid of inhibitory activity. The mechanism of N-n-alkylnicotinium-induced inhibition of the high-affinity, low-capacity component ofS(−)-nicotine-evoked [3H] overflow was determined via Schild analysis, using the representative analog, NONI. Linear Schild regression and slope not different from unity suggested that NONI competitively interacts with a single nAChR subtype to inhibit S(−)-nicotine-evoked [3H]DA release (Ki value = 80.2 nM). Thus, modification of the S(−)-nicotine molecule converts this agonist into an antagonist at nAChRs, mediatingS(−)-nicotine-evoked DA release in striatum.


Footnotes
	
This study was supported by National Institutes of Health Grants DA00399 and DA10934.


	Abbreviations:	nAChR
	neuronal nicotinic acetylcholine receptor
	DA
	dopamine
	DHβE
	dihydro-β-erythroidine
	NDNI
	N-n-decylnicotinium iodide
	NDDNI
	N-n-dodecylnicotinium iodide
	NHpNI
	N-n-heptylnicotinium iodide
	NHxNI
	N-n-hexylnicotinium iodide
	NMNI
	N-methylnicotinium iodide
	NnBNI
	N-n-butylnicotinium iodide
	NNNI
	N-n-nonylnicotinium iodide
	NONI
	N-n-octylnicotinium iodide
	ANOVA
	analysis of variance


		Received December         13, 2001.
	Accepted February         13, 2002.




	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: 301 (3)]

  
  
      
      
          Journal of Pharmacology and Experimental Therapeutics      
      
        	Vol. 301, Issue 3 1 Jun 2002 


      
      
        		Table of Contents
	About the Cover
	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 
  N-n-Alkylnicotinium Analogs, A Novel Class of Nicotinic Receptor Antagonist: Inhibition ofS(−)-Nicotine-Evoked [3H]Dopamine Overflow from Superfused Rat Striatal Slices



  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 ArticleNEUROPHARMACOLOGY

  
  
      
N-n-Alkylnicotinium Analogs, A Novel Class of Nicotinic Receptor Antagonist: Inhibition ofS(−)-Nicotine-Evoked [3H]Dopamine Overflow from Superfused Rat Striatal Slices
  
    	 Lincoln H. Wilkins, Aaron Haubner, Joshua T. Ayers, Peter A. Crooks and Linda P. Dwoskin


  
    	Journal of Pharmacology and Experimental Therapeutics June 1, 2002,  301 (3) 1088-1096; DOI: https://doi.org/10.1124/jpet.301.3.1088 

  
  
  



  

  
  	      Citation Manager Formats

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

    

  



  


  
  



  





  


  
  


  
        

    
  
  
    
  


  
  



          

        

        
        
          
            
  
      
  
  
     Share  


  
  


  
      
  
  
    
  
    
  
      
  
  
    
  
  
      Research ArticleNEUROPHARMACOLOGY

  
  
      
N-n-Alkylnicotinium Analogs, A Novel Class of Nicotinic Receptor Antagonist: Inhibition ofS(−)-Nicotine-Evoked [3H]Dopamine Overflow from Superfused Rat Striatal Slices
  
    	 Lincoln H. Wilkins, Aaron Haubner, Joshua T. Ayers, Peter A. Crooks and Linda P. Dwoskin


  
    	Journal of Pharmacology and Experimental Therapeutics June 1, 2002,  301 (3) 1088-1096; DOI: https://doi.org/10.1124/jpet.301.3.1088 

  
  
  



  


  
  



  
      
  
  
    
  
    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
	Experimental Procedures
	Results
	Discussion
	Footnotes
	References



	Figures & Data
	Info & Metrics
	eLetters
	 PDF



  


  
  



  
      
  
  
    
  
     Related Articles


 Cited By...


 More in this TOC Section
	
  
  
  
  
      ICA-069673 Effects on IM and Excitability in Nodose Neuron  
  
  
  
  




	
  
  
  
  
      A Nonaddictive Analgesic with KOR/MOR Agonist Activities  
  
  
  
  




	
  
  
  
  
      Substituted nitazenes at MOR, KOR, and DOR  
  
  
  
  






Show more Neuropharmacology

 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

  




  


  
  



  



    

  


  


  

  
    
  
      







  