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    Abstract
The levels of metabolizing enzymes and transporters expressed in hepatocytes are decisive factors for hepatobiliary disposition of most drugs. Induction via nuclear receptor activation can significantly alter those levels, with the coregulation of multiple enzymes and transporters occurring to different extents. Here, we report the use of a targeted liquid chromatography coupled to tandem mass spectrometry (LC-MS/MS) method for concurrent quantification of multiple cytochrome P450 (P450), UDP-glucuronosyltransferase (UGT), and transporter proteins in cultured primary human hepatocytes. The effects of culture format (i.e., sandwich culture versus conventional culture) and of dexamethasone (DEX) media concentrations on mRNA, protein, and activity levels were determined for three donors, and protein expression was compared with that in liver. In general, P450 and UGT expression was lower in hepatocyte cultures than that in liver, and CYP2C9 was found to be the most abundant P450 isoform expressed in cultured hepatocytes. The sandwich culture format and 0.1 μM DEX in media retained the protein expression in the hepatocytes closest to the levels found in liver. However, higher in vitro expression was observed for drug transporters, especially for multidrug resistance protein 1 and breast cancer resistance protein. Direct protein quantification was applied successfully to study in vitro induction in sandwich cultured primary hepatocytes in a 24-well format using the prototypical inducers rifampicin, omeprazole, and phenobarbital. We conclude that targeted absolute LC-MS/MS quantification of drug-metabolizing enzymes and transporters can broaden the scope and significantly increase the impact of in vitro drug metabolism studies, such as induction, as an important supplement or future alternative to mRNA and activity data.

Footnotes
	Article, publication date, and citation information can be found at http://dmd.aspetjournals.org.

http://dx.doi.org/10.1124/dmd.111.042275.

	
ABBREVIATIONS:

	P450
	cytochrome P450
	ABC
	ATP-binding cassette protein
	BCRP
	breast cancer resistance protein
	BSEP
	bile salt export pump
	CNT
	concentrative nucleoside transporter
	DEX
	dexamethasone
	ECM
	extracellular matrix protein
	ENT
	equilibrative nucleoside transporter
	γ-GTP
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	rifampicin
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	reverse transcription-polymerase chain reaction
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	Ct
	cycle threshold.




	Received August 8, 2011.
	Accepted October 5, 2011.

	Copyright © 2012 by The American Society for Pharmacology and Experimental Therapeutics



View Full Text
  


  
  



  
      
  
  
    
	  
		
		
			
			  
  
      
  
  
    
  
      
  
     


	
			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

    
  
  
    
  
    
  
      
  
  
    
    
      [image: Drug Metabolism and Disposition: 40 (1)]

  
  
      
      
          Drug Metabolism and Disposition      
      
        	Vol. 40, Issue 1 1 Jan 2012 


      
      
        		Table of Contents
	Table of Contents (PDF)
	About the Cover
	Index by author
	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 
 Absolute Quantification and Differential Expression of Drug Transporters, Cytochrome P450 Enzymes, and UDP-Glucuronosyltransferases in Cultured Primary Human Hepatocytes



  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

  
    
  
      
  
  
      
  
      
  
  
      Research ArticleArticle

  
  
      ABSOLUTE PROTEIN EXPRESSION IN CULTURED HUMAN HEPATOCYTES
  
    	 Olaf Schaefer, Sumio Ohtsuki, Hirotaka Kawakami, Tae Inoue, Stephanie Liehner, Asami Saito, Atsushi Sakamoto, Naoki Ishiguro, Takehisa Matsumaru, Tetsuya Terasaki and Thomas Ebner


  
    	Drug Metabolism and Disposition January 1, 2012,  40 (1) 93-103; DOI: https://doi.org/10.1124/dmd.111.042275 

  
  
  



  

  
  	      Citation Manager Formats

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

    

  



  


  
  



  





  


  
  


  
        

    
  
  
    
  


  
  



          

        

        
        
          
            
  
      
  
  
     Share  


  
  


  
      
  
  
    
  
    
  
      
  
  
    
  
  
      Research ArticleArticle

  
  
      ABSOLUTE PROTEIN EXPRESSION IN CULTURED HUMAN HEPATOCYTES
  
    	 Olaf Schaefer, Sumio Ohtsuki, Hirotaka Kawakami, Tae Inoue, Stephanie Liehner, Asami Saito, Atsushi Sakamoto, Naoki Ishiguro, Takehisa Matsumaru, Tetsuya Terasaki and Thomas Ebner


  
    	Drug Metabolism and Disposition January 1, 2012,  40 (1) 93-103; DOI: https://doi.org/10.1124/dmd.111.042275 

  
  
  



  


  
  



  
      
  
  
    
  
    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
	Figures & Data
	Info & Metrics
	eLetters
	 PDF + SI
	 PDF



  


  
  



  
      
  
  
    
  
     Related Articles


 Cited By...


 More in this TOC Section
	
  
  
  
  
      VX Metabolism in Human Liver Microsomes  
  
  
  
  




	
  
  
  
  
      Role and mechanism of YY1-UGT2B7 in breast cancer metastasis  
  
  
  
  




	
  
  
  
  
      Novel variant UGT1A transcripts  
  
  
  
  






Show more Articles

 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

  




  


  
  



  



    

  


  


  

  
    
  
      







  