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    Abstract

        We investigated proteinase-activated receptor-2 (PAR2)-triggered signal transduction pathways causing increased prostaglandin E2 (PGE2) formation in human lung-derived A549 epithelial cells. The PAR2 agonist, SLIGRL-NH2 (Ser-Leu-Ile-Gly-Arg-Leu-amide), evoked immediate cytosolic Ca2+ mobilization and delayed (0.5-3 h) PGE2 formation. The PAR2-triggered PGE2 formation was attenuated by inhibition of the following signal pathway enzymes: cyclooxygenases 1 and 2 (COX-1 and COX-2, respectively), cytosolic Ca2+-dependent phospholipase A2 (cPLA2), the mitogen-activated protein kinases (MAPKs), mitogen-activated protein kinase/extracellular signal-regulated kinase kinase (MEK)-extracellular signal-regulated kinase (ERK) and p38 MAPK, Src family tyrosine kinase, epidermal growth factor (EGF) receptor tyrosine kinase (EGFRK), and protein kinase C (PKC), but not by inhibition of matrix metalloproteinases. SLIGRL-NH2 caused prompt (5 min) and transient ERK phosphorylation, blocked in part by inhibitors of PKC and tyrosine kinases but not by an EGFRK inhibitor. SLIGRL-NH2 also evoked a relatively delayed (15 min) and persistent (30 min) phosphorylation of p38 MAPK, blocked by inhibitors of Src and EGFRK but not by inhibitors of COX-1 or COX-2. SLIGRL-NH2 elicited a Src inhibitor-blocked prompt (5 min) and transient phosphorylation of the EGFRK. SLIGRL-NH2 up-regulated COX-2 protein and/or mRNA levels that were blocked by inhibition of p38 MAPK, EGFRK, Src, and COX-2 but not MEK-ERK. SLIGRL-NH2 also caused COX-1-dependent up-regulation of microsomal PGE synthase-1 (mPGES-1). We conclude that PAR2-triggered PGE2 formation in A549 cells involves a coordinated up-regulation of COX-2 and mPGES-1 involving cPLA2, increased cytosolic Ca2+, PKC, Src, MEK-ERK, p38 MAPK, Src-mediated EGF receptor trans-activation, and also metabolic products of both COX-1 and COX-2.

      
Footnotes
	
        This work was supported by Kinki University Research Grant.

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

      
	
        doi:10.1124/jpet.105.089490.

      
	
        ABBREVIATIONS: PAR, proteinase-activated receptor; MAPK, mitogen-activated protein kinase; EGF, epidermal growth factor; MMP, matrix metalloproteinase; TGF-α, transforming growth factor-α; PGE2, prostaglandin E2; mPGES-1, microsomal prostaglandin E synthase-1; ERK, extracellular signal-regulated kinase; EGFRK, EGF receptor tyrosine kinase; PBS, phosphate-buffered saline; TBS, Tris-buffered saline; COX, cyclooxygenase; HRP, horseradish peroxidase; PCR, polymerase chain reaction; HB-EGF; heparin-binding EGF; Igepal CA-630, (octylphenoxy)-polyethoxyethanol; iPLA2, Ca2+-independent phospholipase A2; cPLA2, cytosolic Ca2+-dependent phospholipase A2; BEL, bromoenol lactone; PI3-kinase, phosphatidylinositol 3-kinase; AACOCF3, arachidonyl trifluoromethyl ketone; MEK, MAPK/ERK kinase; DMSO, dimethyl sulfoxide; SLIGRL-NH2, Ser-Leu-Ile-Gly-Arg-Leu-amide; TFLLR-NH2, Thr-Phe-Leu-Leu-Arg-amide; U0126, 1,4-diamino-2,3-dicyano-1,4-bis[2-aminophenylthio]butadiene; SC-560, 5-(4-chlorophenyl)-1-(4-methoxyphenyl)-3-trifluoromethylpyrazole); NS-398, N-(2-cyclohexyloxy-4-nitrophenyl)methanesulfonamide); PD98059, 2-(2′-amino-3′-methoxyphenyl)-oxanaphthalen-4-one); SB203580, 4-(4-fluorophenyl)-2-(4-methylsulfonylphenyl)-5(4-pyridyl)imidazole); GF109203X, 3-(1-(3-(dimethylamino)propyl)-1H-indol-3-yl)-4-(1H-indol-3-yl)-1H-pyrrole-2,5-dione monohydrochloride; PP2 4-amino-5-(4-chlorophenyl)-7-(t-butyl)pyrazolo[3,4-d]pyrimidine; PD153035, 4-(3-bromoanilino)-6,7-dimethoxyquinazoline; GM6001, N-[2(R)-2-(hydroxamido carbonylmethyl)-4-methylpentanoyl]-l-tryptophane methylamide; BAPTA-AM, 1,2-bis(2-aminophenoxyethane)-N,N,N′,N′-tetraacetic acid/acetomethoxy ester; MTT, 3-(4,5-dimethyl-2-thiazolyl)-2,5-diphenyl-2H-tetrazolium bromide.

      
		Received May         13, 2005.
	Accepted August         23, 2005.




	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 
 Signal Transduction for Proteinase-Activated Receptor-2-Triggered Prostaglandin E2 Formation in Human Lung Epithelial Cells



  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

  
  
      Signal Transduction for Proteinase-Activated Receptor-2-Triggered Prostaglandin E2 Formation in Human Lung Epithelial Cells
  
    	 Naoyuki Kawao, Mami Nagataki, Keita Nagasawa, Satoko Kubo, Kelly Cushing, Tetsuyuki Wada, Fumiko Sekiguchi, Seiji Ichida, Morley D. Hollenberg, Wallace K. MacNaughton, Hiroyuki Nishikawa and Atsufumi Kawabata


  
    	Journal of Pharmacology and Experimental Therapeutics November 1, 2005,  315 (2) 576-589; DOI: https://doi.org/10.1124/jpet.105.089490 

  
  
  



  

  
  	      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

  
  
      Signal Transduction for Proteinase-Activated Receptor-2-Triggered Prostaglandin E2 Formation in Human Lung Epithelial Cells
  
    	 Naoyuki Kawao, Mami Nagataki, Keita Nagasawa, Satoko Kubo, Kelly Cushing, Tetsuyuki Wada, Fumiko Sekiguchi, Seiji Ichida, Morley D. Hollenberg, Wallace K. MacNaughton, Hiroyuki Nishikawa and Atsufumi Kawabata


  
    	Journal of Pharmacology and Experimental Therapeutics November 1, 2005,  315 (2) 576-589; DOI: https://doi.org/10.1124/jpet.105.089490 

  
  
  



  


  
  



  
      
  
  
    
  
    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
	
  
  
  
  
      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

  




  


  
  



  



    

  


  


  

  
    
  
      







  