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    Abstract
The small intestine plays an important role in all aspects of pharmacokinetics, but there is no system for the comprehensive evaluation of small-intestinal pharmacokinetics, including drug metabolism and absorption. In this study, we aimed to construct an intestinal pharmacokinetics evaluation system and to generate pharmacokinetically functional enterocytes from human induced pluripotent stem cells. Using activin A and fibroblast growth factor 2, we differentiated these stem cells into intestinal stem cell–like cells, and the resulting cells were differentiated into enterocytes in a medium containing epidermal growth factor and small-molecule compounds. The differentiated cells expressed intestinal marker genes and drug transporters. The expression of sucrase-isomaltase, an intestine-specific marker, was markedly increased by small-molecule compounds. The cells exhibited activities of drug-metabolizing enzymes expressed in enterocytes, including CYP1A1/2, CYP2C9, CYP2C19, CYP2D6, CYP3A4/5, UGT, and sulfotransferase. Fluorescence-labeled dipeptide uptake into the cells was observed and was inhibited by ibuprofen, an inhibitor of the intestinal oligopeptide transporter solute carrier 15A1/PEPT1. CYP3A4 mRNA expression level was increased by these compounds and induced by the addition of 1α,25-dihydroxyvitamin D3. CYP3A4/5 activity was also induced by 1α,25-dihydroxyvitamin D3 in cells differentiated in the presence of the compounds. All these results show that we have generated enterocyte-like cells that have pharmacokinetic functions, and we have identified small-molecule compounds that are effective for promoting intestinal differentiation and the gain of pharmacokinetic functions. Our enterocyte-like cells would be useful material for developing a novel evaluation system to predict human intestinal pharmacokinetics.

Footnotes

	Received December 10, 2014.
	Accepted February 3, 2015.

	This work was supported, in part, by Grants-in-Aid from the Japan Society for the Promotion of Science [Grant 23390036, Grant 25860120]; a Health and Labour Sciences Research Grants from Japan Health Sciences Foundation [Research on Development of New Drug, Grant KHB1208]; and a Grant-in-Aid for Research in Nagoya City University [Grant 16].

	dx.doi.org/10.1124/dmd.114.062604.



	Copyright © 2015 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: 43 (4)]

  
  
      
      
          Drug Metabolism and Disposition      
      
        	Vol. 43, Issue 4 1 Apr 2015 


      
      
        		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 
 Generation of Enterocyte-Like Cells with Pharmacokinetic Functions from Human Induced Pluripotent Stem Cells Using Small-Molecule Compounds



  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

  
  
      Differentiation of Human iPS Cells to Enterocytes
  
    	 Takahiro Iwao, Nao Kodama, Yuki Kondo, Tomoki Kabeya, Katsunori Nakamura, Takashi Horikawa, Takuro Niwa, Kouichi Kurose and Tamihide Matsunaga


  
    	Drug Metabolism and Disposition April 1, 2015,  43 (4) 603-610; DOI: https://doi.org/10.1124/dmd.114.062604 

  
  
  



  

  
  	      Citation Manager Formats

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

    

  



  


  
  



  





  


  
  


  
        

    
  
  
    
  


  
  



          

        

        
        
          
            
  
      
  
  
     Share  


  
  


  
      
  
  
    
  
    
  
      
  
  
    
  
  
      Research ArticleArticle

  
  
      Differentiation of Human iPS Cells to Enterocytes
  
    	 Takahiro Iwao, Nao Kodama, Yuki Kondo, Tomoki Kabeya, Katsunori Nakamura, Takashi Horikawa, Takuro Niwa, Kouichi Kurose and Tamihide Matsunaga


  
    	Drug Metabolism and Disposition April 1, 2015,  43 (4) 603-610; DOI: https://doi.org/10.1124/dmd.114.062604 

  
  
  



  


  
  



  
      
  
  
    
  
    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
	Discussion
	Acknowledgments
	Authorship Contributions
	Footnotes
	Abbreviations
	References



	Figures & Data
	Info & Metrics
	eLetters
	 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

  




  


  
  



  



    

  


  


  

  
    
  
      







  