
    
      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 Special Sections]Virtual Special Sections
	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: Drug Metabolism & Disposition]  


  
  



  



    

  


  


  


  
      
  	    
  
    
  
                
    
      	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: Drug Metabolism & Disposition]      

                

          



  
    
  
                
    
      
  
    
  
      
  
  
    
  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 Special Sections]Virtual Special Sections
	Feedback
	Submit


    

  



  
                
    
      	 Visit dmd on Facebook
	 Follow dmd on Twitter
	 Follow ASPET on LinkedIn

    

  


  



  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
		
		
			
			  
  
      
  
  
    
  
  
      Rapid CommunicationShort Communication

  
      

  
      The Role of Bile Salt Export Pump Gene Repression in Drug-Induced Cholestatic Liver Toxicity
  
    	 Brandy Garzel, Hui Yang, Lei Zhang, Shiew-Mei Huang, James E. Polli and Hongbing Wang


  
    	Drug Metabolism and Disposition March 2014,  42 (3) 318-322; DOI: https://doi.org/10.1124/dmd.113.054189 

  
  
  


Brandy Garzel 
Department of Pharmaceutical Sciences, University of Maryland School of Pharmacy, Baltimore Maryland (B.G., H.Y., J.E.P., H.W.) and Office of Clinical Pharmacology, Office of Translational Sciences, CDER, Food and Drug Administration, Silver Spring, Maryland (L.Z., S.H.)

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Hui Yang 
Department of Pharmaceutical Sciences, University of Maryland School of Pharmacy, Baltimore Maryland (B.G., H.Y., J.E.P., H.W.) and Office of Clinical Pharmacology, Office of Translational Sciences, CDER, Food and Drug Administration, Silver Spring, Maryland (L.Z., S.H.)

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Lei Zhang 
Department of Pharmaceutical Sciences, University of Maryland School of Pharmacy, Baltimore Maryland (B.G., H.Y., J.E.P., H.W.) and Office of Clinical Pharmacology, Office of Translational Sciences, CDER, Food and Drug Administration, Silver Spring, Maryland (L.Z., S.H.)

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Shiew-Mei Huang 
Department of Pharmaceutical Sciences, University of Maryland School of Pharmacy, Baltimore Maryland (B.G., H.Y., J.E.P., H.W.) and Office of Clinical Pharmacology, Office of Translational Sciences, CDER, Food and Drug Administration, Silver Spring, Maryland (L.Z., S.H.)

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


James E. Polli 
Department of Pharmaceutical Sciences, University of Maryland School of Pharmacy, Baltimore Maryland (B.G., H.Y., J.E.P., H.W.) and Office of Clinical Pharmacology, Office of Translational Sciences, CDER, Food and Drug Administration, Silver Spring, Maryland (L.Z., S.H.)

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Hongbing Wang 
Department of Pharmaceutical Sciences, University of Maryland School of Pharmacy, Baltimore Maryland (B.G., H.Y., J.E.P., H.W.) and Office of Clinical Pharmacology, Office of Translational Sciences, CDER, Food and Drug Administration, Silver Spring, Maryland (L.Z., S.H.)

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site




  


  
  



			

		

	
	
 	
	  
  
		
		
			
			  
  
      
  
  
    	Article
	Figures & Data
	Info & Metrics
	eLetters
	 PDF + SI
	 PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
The bile salt export pump (BSEP, ABCB11) is predominantly responsible for the efflux of bile salts, and disruption of BSEP function is often associated with altered hepatic homeostasis of bile acids and cholestatic liver injury. Accumulating evidence suggests that many drugs can cause cholestasis through interaction with hepatic transporters. To date, a relatively strong association between drug-induced cholestasis and attenuated BSEP activity has been proposed. However, whether repression of BSEP transcription would contribute to drug-induced cholestasis is largely unknown. In this study, we selected 30 drugs previously reported as BSEP inhibitors to evaluate their effects on BSEP expression, farnesoid X receptor (FXR) activation, and correlations to clinically reported liver toxicity. Our results indicate that of the 30 BSEP inhibitors, five exhibited potent repression of BSEP expression (≥60% repression), ten were moderate repressors (20–60% repression), whereas others had negligible effects (≤20% repression). Of importance, two drugs (troglitazone and benzbromarone), previously withdrawn from the market because of liver injury, are among the potent repressors. Further investigation of the five potent repressors revealed that transcriptional repression of BSEP by lopinavir and troglitazone may occur through their interaction with FXR, whereas others are via FXR-independent yet unidentified pathways. Our data suggest that in addition to functional inhibition, repression of BSEP expression may play an important role in drug-induced cholestatic liver toxicity. Thus, a combination of the two would reveal a more accurate prediction of drug-induced cholestasis than does either repression or inhibition alone.

Footnotes

	Received August 12, 2013.
	Accepted December 11, 2013.

	This work was supported by the US Food and Drug Administration [Award U01FD004320] and the National Institutes of Health National Institute of Diabetes and Digestive and Kidney Diseases [Grant DK061652]. The manuscript reflects the views of the authors and should not be construed to represent FDA’s views or policies.

	dx.doi.org/10.1124/dmd.113.054189

	↵[image: Embedded Image]
[image: Embedded Image]
This article has supplemental material available at dmd.aspetjournals.org.



	U.S. Government work not protected by U.S. copyright



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: 42 (3)]

  
  
      
      
          Drug Metabolism and Disposition      
      
        	Vol. 42, Issue 3 1 Mar 2014 


      
      
        		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 
 The Role of Bile Salt Export Pump Gene Repression in Drug-Induced Cholestatic Liver Toxicity



  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

  
    
  
      
  
  
      
  
      
  
  
      Rapid CommunicationShort Communication

  
  
      BSEP Repression in Drug-Induced Liver Toxicity
  
    	 Brandy Garzel, Hui Yang, Lei Zhang, Shiew-Mei Huang, James E. Polli and Hongbing Wang


  
    	Drug Metabolism and Disposition March 1, 2014,  42 (3) 318-322; DOI: https://doi.org/10.1124/dmd.113.054189 

  
  
  



  

  
  	      Citation Manager Formats

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

    

  



  


  
  



  





  


  
  


  
        

    
  
  
    
  


  
  



          

        

        
        
          
            
  
      
  
  
     Share  


  
  


  
      
  
  
    
  
    
  
      
  
  
    
  
  
      Rapid CommunicationShort Communication

  
  
      BSEP Repression in Drug-Induced Liver Toxicity
  
    	 Brandy Garzel, Hui Yang, Lei Zhang, Shiew-Mei Huang, James E. Polli and Hongbing Wang


  
    	Drug Metabolism and Disposition March 1, 2014,  42 (3) 318-322; DOI: https://doi.org/10.1124/dmd.113.054189 

  
  
  



  


  
  



  
      
  
  
    
  
    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
	Introduction
	Materials and Methods
	Results and Discussion
	Acknowledgments
	Authorship Contributions
	Footnotes
	Abbreviations
	References



	Figures & Data
	Info & Metrics
	eLetters
	 PDF + SI
	 PDF



  


  
  



  
      
  
  
    
  
     Related Articles


 Cited By...


 More in this TOC Section
	
  
  
  
  
      Preincubation Effects on Inhibition of OCT1 by CsA  
  
  
  
  




	
  
  
  
  
      Carbamazepine Metabolite and Hypersensitivity Reactions  
  
  
  
  




	
  
  
  
  
      SULT4A1 Preserves Mitochondrial Function  
  
  
  
  






Show more Short Communications

 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

  




  


  
  



  



    

  


  


  

  
    
  
      









  