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    Abstract

        The chemokine receptor CXCR3 is involved in various inflammatory diseases, such as rheumatoid arthritis, multiple sclerosis, psoriasis, and allograft rejection in transplantation patients. The CXCR3 ligands CXCL9, CXCL10, and CXCL11 are expressed at sites of inflammation, and they attract CXCR3-bearing lymphocytes, thus contributing to the inflammatory process. In this study, we characterize five nonpeptidergic compounds of different chemical classes that block the action of CXCL10 and CXCL11 at the human CXCR3, i.e., the 3H-pyrido[2,3-d]pyrimidin-4-one derivatives N-1R-[3-(4-ethoxy-phenyl)-4-oxo-3,4-dihydro-pyrido[2,3-d]pyrimidin-2-yl]-ethyl-N-pyridin-3-ylmethyl-2-(4-fluoro-3-trifluoromethyl-phenyl)-acetamide (VUF10472/NBI-74330) and N-1R-[3-(4-ethoxy-phenyl)-4-oxo-3,4-dihydro-pyrido[2,3-d]pyrimidin-2-yl]-ethyl-N-pyridin-3-ylmethyl-2-(4-trifluoromethoxy-phenyl)-acetamide (VUF10085/AMG-487), the 3H-quinazolin-4-one decanoic acid {1-[3-(4-cyano-phenyl)-4-oxo-3,4-dihydro-quinazolin-2-yl]-ethyl}-(2-dimethylamino-ethyl)-amide (VUF5834), the imidazolium compound 1,3-bis-[2-(3,4-dichloro-phenyl)-2-oxo-ethyl]-3H-imidazol-1-ium bromide (VUF10132), and the quaternary ammonium anilide N,N-dimethyl-N-[4-[[[2-(4-methylphenyl)-6,7-dihydro-5H-benzocyclohepten-8-yl]-carbonyl]amino]benzyl] tetrahydro-2H-pyran-4-aminium chloride (TAK-779). To understand the action of these CXCR3 antagonists in various animal models of disease, the compounds were also tested at rat and mouse CXCR3, as well as at CXCR3 from rhesus macaque, which was cloned and characterized for the first time in this study. Except for TAK-779, all compounds show slightly lower affinity for rodent CXCR3 than for primate CXCR3. In addition, we have characterized the molecular mechanism of action of the various antagonists at the human CXCR3 receptor. All tested compounds act as noncompetitive antagonists at CXCR3. Moreover, this noncompetitive behavior is accompanied by inverse agonistic properties of all five compounds as determined on an identified constitutively active mutant of CXCR3, CXCR3 N3.35A. It is interesting to note that all compounds except TAK-779 act as full inverse agonists at CXCR3 N3.35A. TAK-779 shows weak partial inverse agonism at CXCR3 N3.35A, and it probably has a different mode of interaction with CXCR3 than the other two classes of small-molecule inverse agonists.

      
Footnotes
	
          
          ↵1 GPCR numbering according to Ballesteros and Weinstein (1995), where the first digit refers to the transmembrane helix, and the second number indicates the position of the residue relative to the most conserved amino acid, which is assigned position 50 in that helix (i.e., N1.50, D2.50, R3.50, W4.50, P5.50, P6.50, and P7.50).

        
	
        This work was supported in part by grants from The Nederlandse Organistatie voor Wetenschappe-lijk Onderzoek (NWO; to M.J.S.). S.S. was supported by an NWO-Stichting Technische Wetenschappen Pioneer grant (to R.L.), Dutch Top Institute Pharma (to D.J.S. and L.B.), Dutch Cancer Society Grant RUL 2000-2168 (to C.P.T.), and the National Institutes of Health Grant AI060422 (to T.A.R.).

      
	
        S.S. and D.J.S. contributed equally to this work.

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

      
	
        doi:10.1124/jpet.107.134783.

      
	
        ABBREVIATIONS: GPCR, G protein-coupled receptor; CAM, constitutively active mutant; FBS, fetal bovine serum; PCR, polymerase chain reaction; HEK, human embryonic kidney; ELISA, enzyme-linked immunosorbent assay; PBS, phosphate-buffered saline; BSA, bovine serum albumin; InsP, inositol phosphates; TBS, Tris-buffered saline; PLC, phospholipase C; TM, transmembrane; WT, wild type; HxR, histamine Hx receptor.

      
		Received November         28, 2007.
	Accepted February         11, 2008.




	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.

  


  
  



			

		

	
	
 	
	
	


  


  
  



  





  


  
  



  
      
  
  
    
  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
        In this issue

    
  
  
    
  
    
  
      
  
  
    
    
      [image: Journal of Pharmacology and Experimental Therapeutics: 389 (1)]

  
  
      
      
          Journal of Pharmacology and Experimental Therapeutics      
      
        	Vol. 389, Issue 1 1 Apr 2024 


      
      
        		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 
 Noncompetitive Antagonism and Inverse Agonism as Mechanism of Action of Nonpeptidergic Antagonists at Primate and Rodent CXCR3 Chemokine Receptors



  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 ArticleCELLULAR AND MOLECULAR

  
  
      Noncompetitive Antagonism and Inverse Agonism as Mechanism of Action of Nonpeptidergic Antagonists at Primate and Rodent CXCR3 Chemokine Receptors
  
    	 Dennis Verzijl, Stefania Storelli, Danny J. Scholten, Leontien Bosch, Todd A. Reinhart, Daniel N. Streblow, Cornelis P. Tensen, Carlos P. Fitzsimons, Guido J. R. Zaman, James E. Pease, Iwan J. P. de Esch, Martine J. Smit and Rob Leurs


  
    	Journal of Pharmacology and Experimental Therapeutics May 1, 2008,  325 (2) 544-555; DOI: https://doi.org/10.1124/jpet.107.134783 

  
  
  



  

  
  	      Citation Manager Formats

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

    

  



  


  
  



  





  


  
  


  
        

    
  
  
    
  


  
  



          

        

        
        
          
            
  
      
  
  
     Share  


  
  


  
      
  
  
    
  
    
  
      
  
  
    
  
  
      Research ArticleCELLULAR AND MOLECULAR

  
  
      Noncompetitive Antagonism and Inverse Agonism as Mechanism of Action of Nonpeptidergic Antagonists at Primate and Rodent CXCR3 Chemokine Receptors
  
    	 Dennis Verzijl, Stefania Storelli, Danny J. Scholten, Leontien Bosch, Todd A. Reinhart, Daniel N. Streblow, Cornelis P. Tensen, Carlos P. Fitzsimons, Guido J. R. Zaman, James E. Pease, Iwan J. P. de Esch, Martine J. Smit and Rob Leurs


  
    	Journal of Pharmacology and Experimental Therapeutics May 1, 2008,  325 (2) 544-555; DOI: https://doi.org/10.1124/jpet.107.134783 

  
  
  



  


  
  



  
      
  
  
    
  
    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
	
  
  
  
  
      N-Acetylcysteine Effects on Mouse Pre–B-ALL Progression  
  
  
  
  




	
  
  
  
  
      Effect of CBG and EAA on UVA-Irradiated Keratinocytes  
  
  
  
  




	
  
  
  
  
      Detecting Cancer-Immune Intercellular Interactions  
  
  
  
  






Show more Cellular and Molecular

 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

  




  


  
  



  



    

  


  


  

  
    
  
      







  