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    Abstract

Two different cellular assay models were assessed as in vitro systems for P-glycoprotein (P-gp) substrate identification: cellular accumulation studies with KB-V1, a human MDR1P-gp-overexpressing multidrug-resistant human epidermoid carcinoma cell line; and transcellular transport studies with L-MDR1 (or L-mdr1a), a human MDR1 (or mouse mdr1a)-transfected porcine renal epithelial cell line. The in vitro-in vivo correlation for P-gp-mediated transport activity was also examined by comparing in vitro data obtained from L-mdr1a cell studies and in vivo data frommdr1a (−/−)/(+/+) CF-1 mice studies for several compounds. The results are summarized as follows: 1) two in vitro assay systems routinely identified the substrate for humanMDR1 P-gp-mediated transport with similar quantitative results; 2) in vitro studies with L-MDR1 and L-mdr1a cells demonstrated that the P-gp substrate susceptibility is different between human and mouse for certain compounds (species difference); and 3) in vivo brain concentration ratios of mdr1a (−/−) to (+/+) CF-1 mice, either at a certain time point or up to 60 min, correlated well with the in vitro transcellular transport ratios from L-mdr1a cells (r2 = 0.968 and 0.926, respectively). This indicates that, at least in mice, the in vitro data are valid predictors of the in vivo contribution of P-gp: the contribution of P-gp to the distribution of the compound to the brain up to 60 min post i.v. administration. These results provide a rationale for predicting in vivo relevance of P-gp in human from in vitro data using human P-gp-expressing cells.


Footnotes
	
Send reprint requests to: Masayo Yamazaki, Ph.D., WP75-200, Merck Research Laboratories, West Point, PA 19486. E-mail:Masayo_Yamazaki{at}Merck.com


	
↵1 Current address: Department of Drug Metabolism, Tsukuba Research Institute, Banyu Pharmaceutical Co., Ltd., 3 Okubo, Tsukuba, 300-2611, Japan.


	
↵2 We have confirmed that several compounds show mouse ≫ human (one compound exhibited ∼10-fold difference in the ratio between L-mdr1a versus L-MDR1) and/or human ≫ mouse, and we have found that the results were consistent irrespective of the B-to-A/A-to-B ratio or the absolute difference in directional transport. Due to the restriction of the disclosure of their chemical structures, we cannot include the data for these compounds in this manuscript.


	
We have chosen transport amount ratios at 3 h as a “practical” measure for P-gp activity for the following reason. We would like to compare the in vitro transport results in terms of P-gp for a series of compounds with diverse physicochemical properties. Some of the test compounds such as MK-0826 and MK-0991 showed extremely low membrane permeability. Furthermore, we observed a very small difference in dpm values between A-to-B samples of compound A and D and background (approximately <100 dpm for samples versus ∼25 dpm for background) at the first time point (1 h). This is presumably due to relatively low specific activity of 3H/14C labels we used and extensive efflux by P-gp. At a longer time period (at 3 h), dpm counts of the samples for the A-to-B direction were more consistent for both compounds. To increase the reliability of the data in A-to-B direction, however, we may have underestimated the intrinsic permeability for B-to-A direction significantly. However, it was likely not the case for the present study: we calculated the permeability coefficient, percentage of transport, and the ratio between B-to-A and A-to B at 1 and 3 h for several compounds that were most likely to be affected by nonlinearity and by “not adhering to sink condition” among the compounds tested. As a result, differences in any of the parameters calculated at 1 h and at 3 h were at most <25%, demonstrating that there were no significant differences in using data evaluated at 1 or 3 h for the present study.


	Abbreviations:	P-gp
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	multidrug resistance
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	digoxin
	VBL
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	fetal calf serum
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	area under the curve
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	brain-to-plasma concentration ratio
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	liquid chromatography-mass spectrometry


		Received August         3, 2000.
	Accepted November         24, 2000.




	The American Society for Pharmacology and Experimental Therapeutics



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

    
  
  
    
  
    
  
      
  
  
    
    
      [image: Journal of Pharmacology and Experimental Therapeutics: 296 (3)]

  
  
      
      
          Journal of Pharmacology and Experimental Therapeutics      
      
        	Vol. 296, Issue 3 1 Mar 2001 


      
      
        		Table of Contents
	About the Cover
	Index by author




      




  


  
  



  



  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     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 
 In Vitro Substrate Identification Studies for P-glycoprotein-Mediated Transport: Species Difference and Predictability of in Vivo Results



  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 ArticleABSORPTION, DISTRIBUTION, METABOLISM, AND EXCRETION

  
  
      In Vitro Substrate Identification Studies for P-glycoprotein-Mediated Transport: Species Difference and Predictability of in Vivo Results
  
    	 Masayo Yamazaki, William E. Neway, Tomoyuki Ohe, I-Wu Chen, Janice F. Rowe, Jerome H. Hochman, Masato Chiba and Jiunn H. Lin


  
    	Journal of Pharmacology and Experimental Therapeutics March 1, 2001,  296 (3) 723-735; 

  
  
  



  

  
  	      Citation Manager Formats

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

    

  



  


  
  



  





  


  
  


  
        

    
  
  
    
  


  
  



          

        

        
        
          
            
  
      
  
  
     Share  


  
  


  
      
  
  
    
  
    
  
      
  
  
    
  
  
      Research ArticleABSORPTION, DISTRIBUTION, METABOLISM, AND EXCRETION

  
  
      In Vitro Substrate Identification Studies for P-glycoprotein-Mediated Transport: Species Difference and Predictability of in Vivo Results
  
    	 Masayo Yamazaki, William E. Neway, Tomoyuki Ohe, I-Wu Chen, Janice F. Rowe, Jerome H. Hochman, Masato Chiba and Jiunn H. Lin


  
    	Journal of Pharmacology and Experimental Therapeutics March 1, 2001,  296 (3) 723-735; 

  
  
  



  


  
  



  
      
  
  
    
  
    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
	Materials and Methods
	Results
	Discussion
	Acknowledgments
	Footnotes
	References



	Figures & Data
	Info & Metrics
	eLetters
	 PDF



  


  
  



  
      
  
  
    
  
     Related Articles


 Cited By...


 More in this TOC Section
	
  
  
  
  
      Transport Is Not Rate-Limiting in Morphine Glucuronidation in the Single-Pass Perfused Rat Liver Preparation  
  
  
  
  




	
  
  
  
  
      Enhanced Hepatic Uptake and Bioactivity of Type α1(I) Collagen Gene Promoter-Specific Triplex-Forming Oligonucleotides after Conjugation with Cholesterol  
  
  
  
  




	
  
  
  
  
      Characterization of P-glycoprotein Inhibition by Major Cannabinoids from Marijuana  
  
  
  
  






Show more ABSORPTION, DISTRIBUTION, METABOLISM, AND EXCRETION

 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

  




  


  
  



  



    

  


  


  

  
    
  
      







  