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    Abstract

        The discovery of a second isoform of cyclooxygenase (COX) led to the search for compounds that could selectively inhibit COX-2 in humans while sparing prostaglandin formation from COX-1. Celecoxib and rofecoxib were among the molecules developed from these efforts. We report here the pharmacological properties of a third selective COX-2 inhibitor, valdecoxib, which is the most potent and in vitro selective of the marketed COX-2 inhibitors that we have studied. Recombinant human COX-1 and COX-2 were used to screen for new highly potent and in vitro selective COX-2 inhibitors and compare kinetic mechanisms of binding and enzyme inhibition with other COX inhibitors. Valdecoxib potently inhibits recombinant COX-2, with an IC50 of 0.005 μM; this compares with IC values of 0.05 μM for celecoxib, 0.5 μM for rofecoxib, and 5 μM for etoricoxib. Unique binding interactions of valdecoxib with COX-2 translate into a fast rate of inactivation of COX-2 (110,000 M/s compared with 7000 M/s for rofecoxib and 80 M/s for etoricoxib). The overall saturation binding affinity for COX-2 of valdecoxib is 2.6 nM (compared with 1.6 nM for celecoxib, 51 nM for rofecoxib, and 260 nM for etoricoxib), with a slow off-rate (t1/2 ∼98 min). Valdecoxib inhibits COX-1 in a competitive fashion only at very high concentrations (IC50 = 150 μM). Collectively, these data provide a mechanistic basis for the potency and in vitro selectivity of valdecoxib for COX-2. Valdecoxib showed similar activity in the human whole-blood COX assay (COX-2 IC50 = 0.24 μM; COX-1 IC50 = 21.9 μM). We also determined whether this in vitro potency and selectivity translated to significant potency in vivo. In rats, valdecoxib demonstrated marked potency in acute and chronic models of inflammation (air pouch ED50 = 0.06 mg/kg; paw edema ED50 = 5.9 mg/kg; adjuvant arthritis ED50 = 0.03 mg/kg). In these same animals, COX-1 was spared at doses greater than 200 mg/kg. These data provide a basis for the observed potent anti-inflammatory activity of valdecoxib in humans.

      
Footnotes
	
        The animal studies were approved by the Pfizer St. Louis Institutional Animal Care and Use Committee. The animal care and use program is accredited by the Association for Assessment and Accreditation of Laboratory Animal Care International.

      
	
        doi:10.1124/jpet.104.076877.

      
	
        ABBREVIATIONS: NSAID, nonsteroidal anti-inflammatory drug(s); PG, prostaglandin; COX, cyclooxygenase; GI, gastrointestinal; LPS, lipopolysaccharide; ELISA, enzyme-linked immunosorbent assay; TxB2, thromboxane B2; d-PBS, Dulbecco's phosphate-buffered saline; DMSO, dimethylsulfoxide.

      
		Received August         30, 2004.
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	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 
 Valdecoxib: Assessment of Cyclooxygenase-2 Potency and Selectivity



  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 ArticleINFLAMMATION AND IMMUNOPHARMACOLOGY

  
  
      Valdecoxib: Assessment of Cyclooxygenase-2 Potency and Selectivity
  
    	 James K. Gierse, Yan Zhang, William F. Hood, Mark C. Walker, Jennifer S. Trigg, Timothy J. Maziasz, Carol M. Koboldt, Jerry L. Muhammad, Ben S. Zweifel, Jaime L. Masferrer, Peter C. Isakson and Karen Seibert


  
    	Journal of Pharmacology and Experimental Therapeutics March 1, 2005,  312 (3) 1206-1212; DOI: https://doi.org/10.1124/jpet.104.076877 

  
  
  



  

  
  	      Citation Manager Formats

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

    

  



  


  
  



  





  


  
  


  
        

    
  
  
    
  


  
  



          

        

        
        
          
            
  
      
  
  
     Share  


  
  


  
      
  
  
    
  
    
  
      
  
  
    
  
  
      Research ArticleINFLAMMATION AND IMMUNOPHARMACOLOGY

  
  
      Valdecoxib: Assessment of Cyclooxygenase-2 Potency and Selectivity
  
    	 James K. Gierse, Yan Zhang, William F. Hood, Mark C. Walker, Jennifer S. Trigg, Timothy J. Maziasz, Carol M. Koboldt, Jerry L. Muhammad, Ben S. Zweifel, Jaime L. Masferrer, Peter C. Isakson and Karen Seibert


  
    	Journal of Pharmacology and Experimental Therapeutics March 1, 2005,  312 (3) 1206-1212; DOI: https://doi.org/10.1124/jpet.104.076877 

  
  
  



  


  
  



  
      
  
  
    
  
    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
	Footnotes
	References



	Figures & Data
	Info & Metrics
	eLetters
	 PDF



  


  
  



  
      
  
  
    
  
     Related Articles


 Cited By...


 More in this TOC Section
	
  
  
  
  
      Lipopolysaccharide Induces Epithelium- and Prostaglandin E2-Dependent Relaxation of Mouse Isolated Trachea through Activation of Cyclooxygenase (COX)-1 and COX-2  
  
  
  
  




	
  
  
  
  
      Cannabinoid-Mediated Elevation of Intracellular Calcium: A Structure-Activity Relationship  
  
  
  
  




	
  
  
  
  
      Protease-Activated Receptor-2 Peptides Activate Neurokinin-1 Receptors in the Mouse Isolated Trachea  
  
  
  
  






Show more INFLAMMATION AND IMMUNOPHARMACOLOGY

 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

  




  


  
  



  



    

  


  


  

  
    
  
      







  