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    Abstract
We have previously reported that carbon tetrachloride (CCI4) stimulates c-fos, c-jun, and Ca(2+)-activated neutral protease gene expression in rat hepatic tissue (Zawaski et al., Biochem. Biophys. Res. Comm. 197, 585-590, 1993). The proteins c-Fos and c-Jun constitute inducible transcription factors in signal transduction and regulate the transcriptional activation of a battery of genes involved in cell growth and division. The present study was initiated to characterize the role of cytochrome P450 expression and metabolic activation on the magnitude of immediate-early (i.e. c-fos and c-jun) gene expression. Animals were treated either with diallyl sulfide, N-acetylcysteine, pyridine, or phenobarbital before treatment with CCI4. Total and poly(A)+ RNA were isolated, and c-fos and c-jun mRNA levels were analyzed by Northern blot and reverse transcriptase-polymerase chain reaction analyses. Treatment of animals with CCI4 increased c-fos and c-jun mRNA levels from below the limit of detection in control tissue to intense bands within 30 min of treatment, with maximal expression monitored at 1 and 2 hr posttreatment. Treatment of animals with diallyl sulfide alone also elevated c-fos and c-jun mRNA expression to detectable levels. However, pretreatment of animals with diallyl sulfide before treatment with CCI4 produced a 76-92% decrease in c-fos and c-jun mRNA levels, relative to that monitored for CCI4-treated animals. Pretreatment with N-acetylcysteine did not affect c-fos or c-jun mRNA levels and diminished CCI4-stimulated c-fos and c-jun gene expression by 44 and 55%, respectively, relative to the immediate-early gene mRNA levels monitored in the hepatic tissue of CCI4-treated animals. Pretreatment of animals with the CYP2E1 inducer pyridine for 24 hr had only a marginal effect on c-fos mRNA levels, but increased CCI4-stimulated c-fos and c-jun mRNA levels by an additional approximately 2- to approximately 4-fold over those monitored in the uninduced hepatic tissue of CCI4-treated animals. Whereas phenobarbital treatment alone enhanced c-fos expression only marginally, CCI4 treatment of phenobarbital-pretreated animals increased c-fos expression by up to an additional approximately 8-fold and c-jun mRNA levels by up to an additional approximately 5-fold over the respective levels monitored in the hepatic tissue of CCI4-treated animals. Enhanced CYP2E1 or CYP2B1/2B2 levels after treatment with pyridine or phenobarbital elevated c-fos mRNA over untreated controls. This increase was marginal, however, and detectable only with reverse transcriptase-polymerase chain reaction. Examination of nuclear levels of the heterodimeric c-Fos and c-Jun AP-1 transcription factor complex revealed a time-dependent increase in AP-1 levels. AP-1 transcription factor binding was confirmed using competitor consensus sequences and antibody supershifts. Nuclear levels of NF-kappa B, a transcription factor complex implicated in hepatocyte proliferation and apoptotic or programmed cell death, were also examined. NF-kappa B, which consists of the p50 and p65/Rel A polypeptides, was increased in hepatic nuclear extracts at 2 and 24 hr after CCI4 administration, with a concomitant decrease in the p50 polypeptide. Thus, the magnitude of CCI4 stimulation of the immediate-early genes c-fos and c-jun is dependent on metabolic activation by the P450s, and the magnitude of the effect is dependent on the levels and isozyme composition of P450s in the tissue. Furthermore, nuclear transcription factor levels of AP-1 and NF-kappa B are elevated in response to this toxicant.




  


  
  



  
      
  
  
    
	  
		
		
			
			  
  
      
  
  
    
  
      
  
     


	
			DMD 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

    
  
  
    
  
    
  
      
  
  
    
    
  
  
      
      
          Drug Metabolism and Disposition      
      
        	Vol. 24, Issue 1 1 Jan 1996 


      
      
        		Table of Contents
	Table of Contents (PDF)
	Index by author
	Back Matter (PDF)
	Editorial Board (PDF)
	Front Matter (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 Drug Metabolism & Disposition 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 
 Cytochrome P4502E1- and cytochrome P4502B1/2B2-catalyzed carbon tetrachloride metabolism: effects on signal transduction as demonstrated by altered immediate-early (c-Fos and c-Jun) gene expression and nuclear AP-1 and NF-kappa B transcription factor lev…



  Message Subject 
 (Your Name) has forwarded a page to you from Drug Metabolism & Disposition



  Message Body 
 (Your Name) thought you would be interested in this article in Drug Metabolism & Disposition.



  Your Personal Message 
 








CAPTCHAThis question is for testing whether or not you are a human visitor and to prevent automated spam submissions.










  


  
  



  





  


  
  


  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      
  
  
      Abstract

  
  
      Cytochrome P4502E1- and cytochrome P4502B1/2B2-catalyzed carbon tetrachloride metabolism: effects on signal transduction as demonstrated by altered immediate-early (c-Fos and c-Jun) gene expression and nuclear AP-1 and NF-kappa B transcription factor levels.
  
    	 A Gruebele, K Zawaski, D Kaplan and R F Novak


  
    	Drug Metabolism and Disposition January 1, 1996,  24 (1) 15-22; 

  
  
  



  

  
  	      Citation Manager Formats

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

    

  



  


  
  



  





  


  
  


  
        

    
  
  
    
  


  
  



          

        

        
        
          
            
  
      
  
  
     Share  


  
  


  
      
  
  
    
  
    
  
      
  
  
    
  
  
      Abstract

  
  
      Cytochrome P4502E1- and cytochrome P4502B1/2B2-catalyzed carbon tetrachloride metabolism: effects on signal transduction as demonstrated by altered immediate-early (c-Fos and c-Jun) gene expression and nuclear AP-1 and NF-kappa B transcription factor levels.
  
    	 A Gruebele, K Zawaski, D Kaplan and R F Novak


  
    	Drug Metabolism and Disposition January 1, 1996,  24 (1) 15-22; 

  
  
  



  


  
  



  
      
  
  
    
  
    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...


 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 DMD
	Editorial Board
	Instructions to Authors
	Submit a Manuscript
	Customized Alerts
	RSS Feeds
	Subscriptions
	Permissions
	Terms & Conditions of Use

  


  
  



  

  
    
  
        ASPET's Other Journals

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

  


  
  



  


    

  


  


  

  
  
    
  
    
  
                
    
      
  
    
  
      
  
  
    
  
      
  
    ISSN 1521-009X (Online)


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

  




  


  
  



  



    

  


  


  

  
    
  
      







  