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    Abstract

Until recently, the signaling events elicited in vascular smooth muscle cells by angiotensin II (Ang II) were considered to be rapid, short-lived, and divided into separate linear pathways, where intracellular targets of the phospholipase C-diacylglycerol-Ca2+ axis were distinct from those of the tyrosine kinase- and mitogen-activated protein kinase- dependent pathways. However, these major intracellular signaling cascades do not function independently and are actively engaged in cross-talk. Downstream signals from the Ang II-bound receptors converge to elicit complex and multiple responses. The exact adapter proteins or “go-between” molecules that link the multiple intracellular pathways await clarification. Ang II induces a multitude of actions in various tissues, and the signaling events following occupancy and activation of angiotensin receptors are tightly controlled and extremely complex. Alterations of these highly regulated signaling pathways in vascular smooth cells may be pivotal in structural and functional abnormalities that underlie vascular pathological processes in cardiovascular diseases such as hypertension, atherosclerosis, and post-interventional restenosis.


Footnotes
	
↵1 Address for correspondence: R. M. Touyz, M.D., Ph.D., Clinical Research Institute of Montreal, 110 Pine Ave. West, Montreal, Quebec H2W 1R7 Canada. E-mail: touyzr{at}ircm.qc.ca



	
c-Jun N-terminal kinase; PKB, protein kinase B; SAPK, stress-activated protein kinase; MKP, MAP kinase phosphatase; PHAS-I, phosphorylated heat- and acid-stable protein; eIF, eukaryotic initiation factor; PKA, protein kinase A; PG, prostaglandin; TXA, thromboxane; HPETE, hydroperoxyeicosatetraenoic acid; HETE, hydroxyeicosatetraenoic acid; CRE, cAMP/calcium response element; SRE, seum response element; SIE, sis-inducing factor element ; TGF-β, transforming growth factor-β; IGF-1, insulin-like growth factor-1; bFGF, basic fibroblast growth factor; PAF, platelet-activating factor; TNF-α, tumor necrosis factor-α; MCP-1, monocyte chemoattractant protein-1; SHR, spontaneously hypertensive rats; WKY, Wistar-Kyoto; MEK, MAPK/ERK kinase.




	The American Society for Pharmacology and Experimental Therapeutics



View Full Text
  


  
  



  
      
  
  
    
	  
		
		
			
			  
  
      
  
  
    
  
      
  
    	
			PharmRev 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: Pharmacological Reviews: 52 (4)]

  
  
      
      
          Pharmacological Reviews      
      
        	Vol. 52, Issue 4 1 Dec 2000 


      
      
        		Table of Contents
	About the Cover
	Index by author




      




  


  
  



  



  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  


  
      
  
  
     Article Alerts

  
    
  
      
  
  
    
  User Name *
 



  Password *
 


Sign In to Email Alerts with your Email Address

  Email *
 








  


  
  



  





  


  
  


  
      
  
  
     Email Article

  
    
  
      
  
  
    
 Thank you for sharing this Pharmacological Reviews 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 Mechanisms Mediating the Physiological and Pathophysiological Actions of Angiotensin II in Vascular Smooth Muscle Cells



  Message Subject 
 (Your Name) has forwarded a page to you from Pharmacological Reviews



  Message Body 
 (Your Name) thought you would be interested in this article in Pharmacological Reviews.



  Your Personal Message 
 








CAPTCHAThis question is for testing whether or not you are a human visitor and to prevent automated spam submissions.










  


  
  



  





  


  
  


  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      
  
  
      Review ArticleReview

  
  
      Signal Transduction Mechanisms Mediating the Physiological and Pathophysiological Actions of Angiotensin II in Vascular Smooth Muscle Cells
  
    	 Rhian M. Touyz and Ernesto L. Schiffrin


  
    	Pharmacological Reviews December 1, 2000,  52 (4) 639-672; 

  
  
  



  

  
  	      Citation Manager Formats

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

    

  



  


  
  



  





  


  
  


  
        

    
  
  
    
  


  
  



          

        

        
        
          
            
  
      
  
  
     Share  


  
  


  
      
  
  
    
  
    
  
      
  
  
    
  
  
      Review ArticleReview

  
  
      Signal Transduction Mechanisms Mediating the Physiological and Pathophysiological Actions of Angiotensin II in Vascular Smooth Muscle Cells
  
    	 Rhian M. Touyz and Ernesto L. Schiffrin


  
    	Pharmacological Reviews December 1, 2000,  52 (4) 639-672; 

  
  
  



  


  
  



  
      
  
  
    
  
    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
	I. Introduction
	II. Physiological Actions of Angiotensin II in Vascular Smooth Muscle Cells
	II. Altered Angiotensin II Signaling in Vascular Smooth Muscle Cells in Cardiovascular Diseases—Special Reference to Hypertension
	IV. Conclusions
	Acknowledgment
	Footnotes
	Abbreviations
	References



	Figures & Data
	Info & Metrics
	eLetters
	 PDF



  


  
  



  
      
  
  
    
  
     Related Articles


 Cited By...


 More in this TOC Section
	
  
  
  
  
      International Union of Pharmacology. XXXIX. Compendium of Voltage-Gated Ion Channels: Sodium Channels  
  
  
  
  




	
  
  
  
  
      International Union of Pharmacology. XL. Compendium of Voltage-Gated Ion Channels: Calcium Channels  
  
  
  
  




	
  
  
  
  
      International Union of Pharmacology. XLI. Compendium of Voltage-Gated Ion Channels: Potassium Channels  
  
  
  
  






Show more REVIEW

 Similar Articles






  



  


  
  



  
      
  
  
    
  


  
  



  
      
  
  
    
  
    
  
      
  
  
    Advertisement



  



  


  
  



  



  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
      
    
  
    
  
    
  
                
    
      
  
    
  
      
  
  
    
  
      
  
    

	Home
	Alerts




Facebook   Twitter   LinkedIn   RSS
  




  


  
  



  

  
    
  
        Navigate

    
  
  
    	Current Issue
	Latest Articles
	Archive
	Search for Articles
	Feedback
	ASPET

  


  
  



  

  
    
  
        More Information

    
  
  
    	About Pharmacological Reviews
	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
	Journal of Pharmacology and Experimental Therapeutics
	Molecular Pharmacology
	Pharmacology Research & Perspectives

  


  
  



  


    

  


  


  

  
  
    
  
    
  
                
    
      
  
    
  
      
  
  
    
  
      
  
    ISSN 1521-0081 (Online)


Copyright © 2024 by the American Society for Pharmacology and Experimental Therapeutics

  




  


  
  



  



    

  


  


  

  
    
  
      







  