
    
      Skip to main content
    

    


  
      


    
      
    
  
    
  
    
  
                
    
      Advertisement



  



    

  


  


  


  
  
    
  
    
  
                
    
      
  
    
  
        Main menu

    
  
  
    
  
    
  
      
  
  
    
  	Home
	Articles	Current Issue
	Fast Forward
	Latest Articles
	Special Sections
	Archive


	Information	Instructions to Authors
	Submit a Manuscript
	FAQs
	For Subscribers
	Terms & Conditions of Use
	Permissions


	Editorial Board
	Alerts	Alerts
	RSS Feeds


	[bookmark: Virtual Issues]Virtual Issues
	Feedback
	Submit



  


  
  



  
      
  
  
    
  	Other Publications	Drug Metabolism and Disposition
	Journal of Pharmacology and Experimental Therapeutics
	Molecular Pharmacology
	Pharmacological Reviews
	Pharmacology Research & Perspectives
	ASPET





  


  
  



  



  


  
  


  
        User menu

    
  
  
    
  
    
  
      
  
  
    
  	My alerts
	Log in
	 My Cart



  


  
  



  
      
  
  
    
  


  
  



  



  


  
  


  
        Search

    
  
  
    
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    	Advanced search

  


  
  



  



  


  
  




  



    

  



  
                
    
      
  
    
  
      
  
  
    [image: Molecular Pharmacology]  


  
  



  



    

  


  


  


  
      
  	    
  
    
  
                
    
      	Other Publications	Drug Metabolism and Disposition
	Journal of Pharmacology and Experimental Therapeutics
	Molecular Pharmacology
	Pharmacological Reviews
	Pharmacology Research & Perspectives
	ASPET




    

  


  



  
    
  
                
    
      
  
    
  
      
  
  
    
  


  
  


  
      
  
  
    	My alerts
	Log in
	 My Cart

  


  
  



  



    

  


  


  


  
  
    
  
        
            
        [image: Molecular Pharmacology]      

                

          



  
    
  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search
  


  
  



  



    

  


  


  

  
  
    
  
        
  
                
    
      	Home
	Articles	Current Issue
	Fast Forward
	Latest Articles
	Special Sections
	Archive


	Information	Instructions to Authors
	Submit a Manuscript
	FAQs
	For Subscribers
	Terms & Conditions of Use
	Permissions


	Editorial Board
	Alerts	Alerts
	RSS Feeds


	[bookmark: Virtual Issues]Virtual Issues
	Feedback
	Submit


    

  



  
                
    
      	 Visit molpharm on Facebook
	 Follow molpharm on Twitter
	 Follow molpharm on LinkedIn

    

  


  



  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
		
		
			
			  
  
      
  
  
    
  
  
      Abstract

  
      

  
      Phenytoin-initiated DNA oxidation in murine embryo culture, and embryo protection by the antioxidative enzymes superoxide dismutase and catalase: evidence for reactive oxygen species-mediated DNA oxidation in the molecular mechanism of phenytoin teratogenicity.
  
    	 L M Winn and P G Wells


  
    	Molecular Pharmacology July 1995,  48 (1) 112-120; 

  
  
  


L M Winn 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


P G Wells 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site




  


  
  



			

		

	
	
 	
	  
  
		
		
			
			  
  
      
  
  
    	Article
	Info & Metrics
	eLetters
	 PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
A murine embryo culture model was used to investigate phenytoin-initiated embryonic DNA oxidation and dysmorphogenesis and to determine the embryoprotective potential of superoxide dismutase and catalase, which detoxify reactive oxygen species. Gestational day 9.5 CD-1 embryos were cultured for up to 24 hr at 37 degrees in medium containing phenytoin (20 micrograms/ml, 80 microM) or its vehicle (0.002 N NaOH). Embryos cultured for 24 hr were examined for embryotoxicity. After varying durations of incubation, embryonic DNA was isolated and purified, and DNA oxidation was determined from the formation of 8-hydroxy-2'-deoxyguanosine (8-OH-2'-dG). Control embryos showed an early increase in 8-OH-2'-dG levels that was maximal between 2 and 4 hr, followed by a small but significant decrease over 24 hr, with no evidence of embryopathy. Phenytoin-treated embryos within 4 hr also demonstrated maximal 8-OH-2'-dG formation, which was substantially greater than that of controls, with a maximal 3-fold increase over controls at 24 hr (p < 0.05). In wash-out studies, embryos removed from the phenytoin-containing medium after 4 hr and then cultured in phenytoin-free medium for an additional 20-hr period showed no decrease in either 8-OH-2'-dG levels or embryotoxicity, compared with embryos incubated in the presence of phenytoin for 24 hr. Embryos exposed to phenytoin demonstrated substantial dysmorphogenesis, as evidenced by decreases in anterior neuropore closure, turning, yolk sac diameter, crown-rump length, and somite development (p < 0.05). Superoxide dismutase and catalase virtually eliminated phenytoin-initiated 8-OH-2'-dG formation and reduced or completely eliminated all phenytoin-initiated dysmorphological anomalies (p < 0.05). These results suggest that embryonic DNA oxidation constitutes teratologically important molecular target damage, and they provide the first direct evidence that free radical-mediated oxidative stress plays a critical role in phenytoin teratogenesis.
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