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                    Abstract
 CYP2B1 and 2E1 oxidized toluene, aniline and monochlorobenzene (MCB) to water-soluble metabolites and to products covalently binding to microsomal proteins from male Wistar rats at high efficiency. Oxidation of benzene to covalently binding metabolites was catalysed by CYP2B1 and 2E1 more effectively than the formation of water-soluble metabolites, especially at low benzene levels. Thus, the formation of covalently binding products was inversely related but formation of soluble metabolites was proportional to benzene concentration. 1,4-Benzoquinone was responsible for the majority of covalent binding to microsomal proteins, being suppressed by ascorbate; 1,4-semiquinone was not important, since α-tocopherol did not inhibit the covalent binding and ESR showed its rapid decay, if NADPH was available. Specific antibodies and inhibitors confirmed the role of CYP2B1 and 2E1 induction. Covalent binding of benzene to DNA was largely due to benzene oxide; ∼50% was due to N-7 guanine adduct. CYP2E1 oxidizing benzene via phenol to 1,4-hydroquinone appeared to mediate its further oxidation to 1,4-benzoquinone, which also occurred spontaneously, but was reversed in a reducing environment of microsomes with NADPH. Production of OH radicals in microsomes with NADPH was greatly stimulated by HQ and less by BQ, especially in CYP2E1 induced microsomes, although the quinones themselves failed to produce OH radicals. The quinones could act by stimulation of the CYP futile cycle. Therefore, CYP2B1 and 2E1 in rats appeared essential for metabolic activation of benzene derivatives to potentially genotoxic products; BQ dominated the covalent binding of benzene to proteins, whereas DNA adducts were largely due to benzene oxide.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    

                                
                                
                                    
                                        NADPH- and NADH-dependent metabolism of and DNA adduct formation by benzo[a]pyrene catalyzed with rat hepatic microsomes and cytochrome P450 1A1
                                        
                                    

                                    
                                        Article
                                         Open access
                                         09 March 2016
                                    

                                

                                Marie Stiborová, Radek Indra, … Volker M. Arlt

                            
                        

                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Cytochrome b 5 impacts on cytochrome P450-mediated metabolism of benzo[a]pyrene and its DNA adduct formation: studies in hepatic cytochrome b 5 /P450 reductase null (HBRN) mice
                                        
                                    

                                    
                                        Article
                                         Open access
                                         24 January 2018
                                    

                                

                                Lindsay Reed, Iveta Mrizova, … Volker M. Arlt

                            
                        

                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Regioselective Versatility of Monooxygenase Reactions Catalyzed by CYP2B6 and CYP3A4: Examples with Single Substrates
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2015
                                    

                                

                                
                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    
Author information
Authors and Affiliations
	National Institute of Public Health, 10042 Prague, Šrobárova 48, Czech Republic, , , , , , XX
Ivan Gut, Vessela Nedelcheva, Pavel Souček, P. Stopka & Pavel Vodička

	Laboratory of Molecular Carcinogenesis, National Cancer Institute, Bethesda, MD 20892, USA, , , , , , US
Harry V. Gelboin

	Berzelius Laboratory, Karolinska Institutet, Stockholm, Sweden, , , , , , SE
Magnus Ingelman-Sundberg


Authors	Ivan GutView author publications
You can also search for this author in
                        PubMed Google Scholar



	Vessela NedelchevaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Pavel SoučekView author publications
You can also search for this author in
                        PubMed Google Scholar



	P. StopkaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Pavel VodičkaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Harry V. GelboinView author publications
You can also search for this author in
                        PubMed Google Scholar



	Magnus Ingelman-SundbergView author publications
You can also search for this author in
                        PubMed Google Scholar







Additional information
Received: 12 March 1996/Accepted: 5 July 1996


Rights and permissions
Reprints and permissions


About this article
Cite this article
Gut, I., Nedelcheva, V., Souček, P. et al. The role of CYP2E1 and 2B1 in metabolic activation of benzene derivatives.
                    Arch Toxicol 71, 45–56 (1996). https://doi.org/10.1007/s002040050357
Download citation
	Issue Date: November 1996

	DOI: https://doi.org/10.1007/s002040050357


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


	Key words Cytochrome P450 
	 Benzene 
	 Metabolic activation 
	 Covalent binding 
	 DNA adducts








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					44.222.118.186
				

				Not affiliated

			

		
	
	
		
			
		
	
	© 2024 Springer Nature




	






    