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    Abstract

      To characterize further the molecular mechanism whereby 6-hydroxydopamine (6-OHDA) exerts its cytotoxic effects, a series of 2-and/or 5-methylated derivatives of 6-OHDA was prepared. These analogs exhibit oxidation-reduction potentials similar to that of 6-OHDA, but the corresponding quinones showed different reactivities toward nucleophiles in vitro. The quinone forms of 6-OHDA and 5-methyl-6-OHDA reacted with glutathione, whereas 2-methyl-6-OHDA quinone reacted very slowly, if at all, and 2,5-dimethyl-6-OHDA quinone was unreactive. In vivo both 6-OHDA and 5-methyl-6-OHDA were shown to produce long-term depletion of norepinephrine in mouse brain, whereas 2-methyl-6-OHDA and 2,5-dimethyl-6-OHDA were substantially less active. Only 6-OHDA produced long-term depletion of dopamine. These compounds were also tested for their abilities to inhibit uptake or cause release of [3H]norepinephrine or [3H]dopamine, using chopped rat cerebral cortex or corpus striatum. The observed order of potencies for both release and inhibition of uptake was 6-OHDA > 2-methyl-6-OHDA ≅ 5-methyl-6-OHDA > 2,5-dimethyl-6-OHDA. The differences in potency between 6-OHDA and 5-methyl-6-OHDA in producing long-term depletion of catecholamines can be explained on the basis of differences in affinities for the uptake systems. However, the differences in potency between 5-methyl-6-OHDA and 2-methyl-6-OHDA in producing long-term norepinephrine depletion cannot be rationalized on a similar basis. A more reasonable explanation for this difference is that 5-methyl-6-OHDA quinone can react with cellular nucleophiles, whereas 2-methyl-6-OHDA quinone cannot. Therefore 5-methyl-6-OHDA produces neuronal destruction through a mechanism similar to that of 6-OHDA, that being generation of a reactive electrophilic species, as well as hydrogen peroxide, superoxide anion, and hydroxyl radical. In contrast, the neurotoxicity produced by 2-methyl-6-OHDA probably results only from the effects of hydrogen peroxide, superoxide anion, and hydroxyl radical.

    
	Copyright © 1977 by Academic Press, Inc.




  


  
  



  
      
  
  
    
	  
		
		
			
			  
  
      
  
  
    
  
      
  
    	
			MolPharm 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

    
  
  
    
  
    
  
      
  
  
    
    
  
  
      
      
          Molecular Pharmacology      
      
        	Vol. 13, Issue 5 1 Sep 1977 


      
      
        		Table of Contents
	Table of Contents (PDF)
	Index by author
	Back Matter (PDF)
	Editorial Board (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 Molecular Pharmacology 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 
 Effects of 2-and/or 5-Methylated Analogues of 6-Hydroxydopamine on Norepinephrine- and Dopamine-Containing Neurons



  Message Subject 
 (Your Name) has forwarded a page to you from Molecular Pharmacology



  Message Body 
 (Your Name) thought you would be interested in this article in Molecular Pharmacology.



  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 ArticleArticle

  
  
      Effects of 2-and/or 5-Methylated Analogues of 6-Hydroxydopamine on Norepinephrine- and Dopamine-Containing Neurons
  
    	 RONALD T. BORCHARDT, SUSAN K. BURGESS, JACK R. REID, YUEH-O LIANG and RALPH N. ADAMS


  
    	Molecular Pharmacology September 1, 1977,  13 (5) 805-818; 

  
  
  



  

  
  	      Citation Manager Formats

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

    

  



  


  
  



  





  


  
  


  
        

    
  
  
    
  


  
  



          

        

        
        
          
            
  
      
  
  
     Share  


  
  


  
      
  
  
    
  
    
  
      
  
  
    
  
  
      Research ArticleArticle

  
  
      Effects of 2-and/or 5-Methylated Analogues of 6-Hydroxydopamine on Norepinephrine- and Dopamine-Containing Neurons
  
    	 RONALD T. BORCHARDT, SUSAN K. BURGESS, JACK R. REID, YUEH-O LIANG and RALPH N. ADAMS


  
    	Molecular Pharmacology September 1, 1977,  13 (5) 805-818; 

  
  
  



  


  
  



  
      
  
  
    
  
    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
	Info & Metrics
	eLetters
	 PDF



  


  
  



  
      
  
  
    
  
     Related Articles


 Cited By...


 More in this TOC Section
	
  
  
  
  
      Impact of Lipid Binding Proteins on Ligand Disposition  
  
  
  
  




	
  
  
  
  
      The Role of RGS4 in Stress and Ketamine Actions  
  
  
  
  




	
  
  
  
  
      A Small-Molecule Agonist as New Radioligand for ACKR3  
  
  
  
  






Show more Article

 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 Molecular Pharmacology
	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
	Journal of Pharmacology and Experimental Therapeutics
	Pharmacological Reviews
	Pharmacology Research & Perspectives

  


  
  



  


    

  


  


  

  
  
    
  
    
  
                
    
      
  
    
  
      
  
  
    
  
      
  
    ISSN 1521-0111 (Online)


Copyright © 2024 by the American Society for Pharmacology and Experimental Therapeutics

  




  


  
  



  



    

  


  


  

  
    
  
      







  