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    Abstract

A deep inspiration (DI) produces bronchodilation in healthy individuals. Conversely, in asthmatics, DIs are less effective in producing bronchodilation and can cause more rapid airway renarrowing and even bronchoconstriction in moderate to severe asthmatics. It is noteworthy that the manner by which a DI is able to cause bronchoconstriction via a stretch-activated contraction (Rstretch) is thought to correlate positively with airway inflammation. Asthmatic airway inflammation is associated with increased production of thromboxane A2 (TxA2) and subsequent thromboxane prostanoid (TP) receptor activation, causing the heightened contractility of airway smooth muscle. In this study, we sought to investigate the effect of TxA2 on airway Rstretch by using bovine bronchial segments. In brief, these intact bronchial segments (2 mm in diameter) were dissected, side branches were ligated, and the tissues were mounted horizontally in an organ bath. Rstretch was elicited by varying the transmural pressure under isovolumic conditions. Using a pharmacological approach, we showed a reduced Rstretch response in tissues pretreated with indomethacin, a cyclooxygenase inhibitor, a result mimicked by pretreatment with the TP-selective receptor antagonist 4-(Z)-6-(2-o-chlorophenyl-4-o-hydroxyphenyl-1,3-dioxan-cis-5-yl)hexenoic acid (ICI 192605) and the selective p42/p44 mitogen-activated protein kinase inhibitor 2-(2-amino-3-methoxyphenyl)-4H-1-benzopyran-4-one (PD 95089) and by airway epithelial denudation. 9,11-Dideoxy-9α,11α-methanoepoxy-prosta-5Z,13E-dien-1-oic acid (U46619), a TP receptor agonist, elicited enhanced Rstretch responses in a dose-dependent manner. Pretreatment with 6-isopropoxy-9-oxoxanthene-2-carboxylic acid (AH 6809), a prostaglandin E (EP) receptor 1/prostaglandin D2 (DP)-selective receptor antagonist, and 9α,15R-dihydroxy-11.β-fluoro-15-(2,3-dihydro-1H-inden-2-yl)-16,17,18,19,20-pentanor-prosta-5Z,13E-dien-1-oic acid (AL 8810), a prostaglandin F (FP)-selective receptor antagonist, had no effect, suggesting EP, DP, and FP receptor activation is not involved in amplifying airway smooth muscle Rstretch. These data suggest a role for TP receptor activation and epithelial release of TxA2 in amplifying airway Rstretch, thus providing novel insights into mechanisms regulating the DI-induced bronchoconstriction seen in asthmatics.

Footnotes
	This work was supported by the Canadian Institutes of Health Research [Grant MOP 15561] (to L.J.J.) and a National Science and Engineering Research Council studentship (to J.M.H.).

	Article, publication date, and citation information can be found at http://jpet.aspetjournals.org.
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	DI
	deep inspiration
	ACh
	acetylcholine
	AH 6809
	6-isopropoxy-9-oxoxanthene-2-carboxylic acid
	AL 8810
	9α,15R-dihydroxy-11.β-fluoro-15-(2,3-dihydro-1H-inden-2-yl)-16,17,18,19,20-pentanor-prosta-5Z,13E-dien-1-oic acid
	ASM
	airway smooth muscle
	CCh
	carbachol (2-carbamoyloxyethyl-trimethyl-azanium)
	COX
	cyclooxygenase
	DP
	prostaglandin D2
	EIA
	enzyme immunoassay
	EP
	prostaglandin E
	FP
	prostaglandin F
	H&E
	hematoxylin and eosin
	ICI 192605
	4-(Z)-6-(2-o-chlorophenyl-4-o-hydroxyphenyl-1,3-dioxan-cis-5-yl)hexenoic acid
	Indo
	indomethacin [2-{1-[(4-chlorophenyl)carbonyl]-5-methoxy-2-methyl-1H-indol-3-yl}acetic acid]
	MAPK
	mitogen-activated protein kinase
	NK
	neurokinin
	PD 95089
	2-(2-amino-3-methoxyphenyl)-4H-1-benzopyran-4-one
	PG
	prostaglandin
	RCCh
	CCh-induced bronchial tone
	Rstretch
	contraction evoked by an instantaneous stretch to cmH2O
	TP
	thromboxane prostanoid
	Tx
	thromboxane
	U46619
	9,11-dideoxy-9α,11α-methanoepoxy-prosta-5Z,13E-dien-1-oic acid
	RU46619
	U46619-induced bronchial tone.




	Received March 30, 2011.
	Accepted July 14, 2011.

	Copyright © 2011 by 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: 339 (1)]

  
  
      
      
          Journal of Pharmacology and Experimental Therapeutics      
      
        	Vol. 339, Issue 1 1 Oct 2011 


      
      
        		Table of Contents
	Table of Contents (PDF)
	About the Cover
	Index by author
	Back Matter (PDF)
	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 
 Thromboxane Prostanoid Receptor Activation Amplifies Airway Stretch-Activated Contractions Assessed in Perfused Intact Bovine Bronchial Segments



  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 ArticleGastrointestinal, Hepatic, Pulmonary, and Renal

  
  
      Role of TP Receptor Activation in ASM Rstretch Responses
  
    	 Jeremy Mark Hernandez and Luke Jeffrey Janssen


  
    	Journal of Pharmacology and Experimental Therapeutics October 1, 2011,  339 (1) 248-256; DOI: https://doi.org/10.1124/jpet.111.182246 

  
  
  



  

  
  	      Citation Manager Formats

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

    

  



  


  
  



  





  


  
  


  
        

    
  
  
    
  


  
  



          

        

        
        
          
            
  
      
  
  
     Share  


  
  


  
      
  
  
    
  
    
  
      
  
  
    
  
  
      Research ArticleGastrointestinal, Hepatic, Pulmonary, and Renal

  
  
      Role of TP Receptor Activation in ASM Rstretch Responses
  
    	 Jeremy Mark Hernandez and Luke Jeffrey Janssen


  
    	Journal of Pharmacology and Experimental Therapeutics October 1, 2011,  339 (1) 248-256; DOI: https://doi.org/10.1124/jpet.111.182246 

  
  
  



  


  
  



  
      
  
  
    
  
    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
	Authorship Contributions
	Acknowledgments
	Footnotes
	References



	Figures & Data
	Info & Metrics
	eLetters
	 PDF



  


  
  



  
      
  
  
    
  
     Related Articles


 Cited By...


 More in this TOC Section
	
  
  
  
  
      Beclin-1-derived peptide attenuates renal fibrosis  
  
  
  
  




	
  
  
  
  
      Peptide DR3penA Mitigates Pulmonary Fibrosis in Multiple Models  
  
  
  
  




	
  
  
  
  
      U46619 & Porcine LES Contraction  
  
  
  
  






Show more Gastrointestinal, Hepatic, Pulmonary, and Renal

 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

  




  


  
  



  



    

  


  


  

  
    
  
      







  