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    Abstract
P-glycoprotein is an ATP-driven xenobiotic export pump that is highly expressed in barrier and excretory tissues, where it greatly influences drug pharmacokinetics. Recent studies in the blood-brain and spinal cord barriers identified a sphingolipid-based signaling pathway that regulates basal activity of P-glycoprotein. Here we use an established comparative renal model that permits direct measurement of P-glycoprotein activity to determine whether such signaling occurs in another tissue, killifish renal proximal tubule. Isolated killifish tubules exposed to 0.01–1.0 μM sphingosine-1-phosphate (S1P) exhibited a profound decrease in P-glycoprotein transport activity, measured as specific accumulation of a fluorescent cyclosporine A derivative in the tubule lumen. Loss of activity had a rapid onset and was fully reversible when the S1P was removed. Transport mediated by multidrug resistance-associated protein 2 (Mrp2) or a teleost fish organic anion transporter (Oat) was not affected. S1P effects were blocked by a specific S1P receptor 1 (S1PR1) antagonist and mimicked by a S1PR agonist. Sphingosine also reduced P-glycoprotein transport activity and those effects were blocked by an inhibitor of sphingosine kinase and by the S1PR1 antagonist. These results for a comparative renal model suggest that sphingolipid signaling to P-glycoprotein is not just restricted to the blood-brain and blood–spinal cord barriers, but occurs in other excretory and barrier tissues.

Footnotes

	Received October 22, 2013.
	Accepted December 30, 2013.

	This work was supported by the Intramural Research Program of the National Institutes of Health [National Institute of Environmental Health Sciences].

	dx.doi.org/10.1124/jpet.113.210641.



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



View Full Text
  


  
  



  
      
  
  
    
	  
		
		
			
			  
  
      
  
  
    
  
      
  
    	
			JPET 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

    
  
  
    
  
    
  
      
  
  
    
    
      

  
  
      
      
          Journal of Pharmacology and Experimental Therapeutics      
      
        	Vol. 348, 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 Journal of Pharmacology and Experimental Therapeutics 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 
 Sphingolipid Signaling Reduces Basal P-Glycoprotein Activity in Renal Proximal Tubule



  Message Subject 
 (Your Name) has forwarded a page to you from Journal of Pharmacology and Experimental Therapeutics



  Message Body 
 (Your Name) thought you would be interested in this article in Journal of Pharmacology and Experimental Therapeutics.



  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 ArticleMetabolism, Transport, and Pharmacogenomics

  
  
      Sphingolipid Signaling in Renal Proximal Tubule
  
    	 David S. Miller


  
    	Journal of Pharmacology and Experimental Therapeutics March 1, 2014,  348 (3) 459-464; DOI: https://doi.org/10.1124/jpet.113.210641 

  
  
  



  

  
  	      Citation Manager Formats

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

    

  



  


  
  



  





  


  
  


  
        

    
  
  
    
  


  
  



          

        

        
        
          
            
  
      
  
  
     Share  


  
  


  
      
  
  
    
  
    
  
      
  
  
    
  
  
      Research ArticleMetabolism, Transport, and Pharmacogenomics

  
  
      Sphingolipid Signaling in Renal Proximal Tubule
  
    	 David S. Miller


  
    	Journal of Pharmacology and Experimental Therapeutics March 1, 2014,  348 (3) 459-464; DOI: https://doi.org/10.1124/jpet.113.210641 

  
  
  



  


  
  



  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  
      
  
  
       
  


  
  



  



  


  
  


  
      
  
  
    	Tweet Widget
	Facebook Like
	Google Plus One



  


  
  



          

        

	
 	
	
	


  


  
  



  
        Jump to section

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



	Figures & Data
	Info & Metrics
	eLetters
	 PDF



  


  
  



  
      
  
  
    
  
     Related Articles


 Cited By...


 More in this TOC Section
	
  
  
  
  
      HDL Mimetic 4F Modulates Aβ Distribution in Brain and Plasma  
  
  
  
  




	
  
  
  
  
      AOX1 Inhibition by Gefitinib, Erlotinib, and Metabolites  
  
  
  
  




	
  
  
  
  
      Catalytic Activity of CYP2C9 Variants  
  
  
  
  






Show more Metabolism, Transport, and Pharmacogenomics

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

  


  
  



  

  
    
  
        ASPET's Other Journals

    
  
  
    	Drug Metabolism and Disposition
	Molecular Pharmacology
	Pharmacological Reviews
	Pharmacology Research & Perspectives

  


  
  



  


    

  


  


  

  
  
    
  
    
  
                
    
      
  
    
  
      
  
  
    
  
      
  
    ISSN 1521-0103 (Online)


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

  




  


  
  



  



    

  


  


  

  
    
  
      







  