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    Abstract

Elevated glutathione (GSH) levels have been detected in many tumors compared with the healthy, surrounding tissue. Often, this GSH up-regulation is associated with drug resistance. The prodrugs 6-(2-acetylvinylthio)guanine (AVTG) and 6-(2-acetylvinylthio)purine (AVTP) contain a novel butenone moiety that allows the prodrugs to react selectively with sulfhydryl nucleophiles to release the chemotherapeutic drug 6-thioguanine (6-TG) or 6-mercaptopurine (6-MP), respectively. The cellular uptake and metabolism oftrans-AVTG in two human renal carcinoma cell lines that were used as models were rapid and associated with depletion of intracellular GSH. Formation of 6-TG from trans-AVTG correlated positively with intracellular GSH concentrations, and was significantly reduced by diethyl maleate pretreatment. Intracellular concentrations of 6-TG after incubations with trans-AVTG were significantly higher than the 6-TG concentrations obtained after incubations with equimolar concentrations of 6-TG; thus, the prodrug delivered more 6-TG to the cell than did 6-TG itself. Cytotoxicity studies demonstrated that AVTG and AVTP had similar IC50values that were comparable with those of 6-TG, but were significantly lower than those of 6-MP. Furthermore, after in vivo treatment of mice with the prodrugs, no reduction was observed in circulating white blood cell counts, whereas white blood cell counts of mice treated with equimolar or 60% lower doses of 6-TG were reduced by 50 to 60%. Collectively, the results show that AVTG and AVTP are novel potential chemotherapeutic agents that may target tumors with up-regulated levels of GSH, and may exhibit less systemic toxicity than the parent thiopurines.


Footnotes
	
This work was supported in part by Grant DK44295 from the National Institute of Diabetes, Digestive, and Kidney Diseases. Preliminary results from this work were presented at the joint meeting of the American Society for Biochemistry and Molecular Biology, and the American Society for Pharmacology and Experimental Therapeutics in Boston, MA, June 2000.
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	glutathione S-transferase
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	6-MP
	6-mercaptopurine
	PG
	S-(9H-purin-6-yl)glutathione
	6-TG
	6-thioguanine
	PTA
	2-(9H-purin-6-ylthio)acrylic acid
	AVTG
	6-(2-acetylvinylthio)guanine
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	6-(2-acetylvinylthio)purine
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	renal cell carcinoma
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	azathioprine, 6-[(1-methyl-4-nitro-5-imidazolyl)thio]purine
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	trans-4-phenyl-3-buten-2-one
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	dimethyl sulfoxide
	DEM
	diethyl maleate
	GSSG
	glutathione (oxidized form)
	DTNB
	5,5′-dithio-bis(2-nitrobenzoic acid)
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	sulfosalicylic acid
	TFA
	trifluoroacetic acid
	HPLC
	high-pressure liquid chromatography
	HBSS
	Hanks' balanced salt solution
	MTT
	3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyl tetrazolium bromide
	AUC
	area under the curve


		Received August         31, 2001.
	Accepted December         6, 2001.




	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 (1)]

  
  
      
      
          Journal of Pharmacology and Experimental Therapeutics      
      
        	Vol. 301, Issue 1 1 Apr 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 
 Novel Glutathione-Dependent Thiopurine Prodrugs: Evidence for Enhanced Cytotoxicity in Tumor Cells and for Decreased Bone Marrow Toxicity in Mice



  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 ArticleCHEMOTHERAPY, ANTIBIOTICS, AND GENE THERAPY

  
  
      Novel Glutathione-Dependent Thiopurine Prodrugs: Evidence for Enhanced Cytotoxicity in Tumor Cells and for Decreased Bone Marrow Toxicity in Mice
  
    	 Sjofn Gunnarsdottir, Marian Rucki and Adnan A. Elfarra


  
    	Journal of Pharmacology and Experimental Therapeutics April 1, 2002,  301 (1) 77-86; DOI: https://doi.org/10.1124/jpet.301.1.77 

  
  
  



  

  
  	      Citation Manager Formats

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

    

  



  


  
  



  





  


  
  


  
        

    
  
  
    
  


  
  



          

        

        
        
          
            
  
      
  
  
     Share  


  
  


  
      
  
  
    
  
    
  
      
  
  
    
  
  
      Research ArticleCHEMOTHERAPY, ANTIBIOTICS, AND GENE THERAPY

  
  
      Novel Glutathione-Dependent Thiopurine Prodrugs: Evidence for Enhanced Cytotoxicity in Tumor Cells and for Decreased Bone Marrow Toxicity in Mice
  
    	 Sjofn Gunnarsdottir, Marian Rucki and Adnan A. Elfarra


  
    	Journal of Pharmacology and Experimental Therapeutics April 1, 2002,  301 (1) 77-86; DOI: https://doi.org/10.1124/jpet.301.1.77 

  
  
  



  


  
  



  
      
  
  
    
  
    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
	
  
  
  
  
      PTP4A3 and ovarian cancer  
  
  
  
  




	
  
  
  
  
      CRISPR/Cas9 TOP2β Gene Knockout Mediated Drug Resistance  
  
  
  
  




	
  
  
  
  
      Lucanthone Targets TMZ-Resistant Gliomas  
  
  
  
  






Show more Chemotherapy, Antibiotics, and Gene Therapy

 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

  




  


  
  



  



    

  


  


  

  
    
  
      







  