
    
      Skip to main content
    

    


  
      


    
      
    
  
    
  
    
  
                
    
      Advertisement



  



    

  


  


  


  
  
    
  
    
  
                
    
      
  
    
  
        Main menu

    
  
  
    
  
    
  
      
  
  
    
  	Home
	Articles	Current Issue
	Fast Forward
	Latest Articles
	Special Sections
	Archive


	Information	Instructions to Authors
	Submit a Manuscript
	FAQs
	For Subscribers
	Terms & Conditions of Use
	Permissions


	Editorial Board
	Alerts	Alerts
	RSS Feeds


	[bookmark: Virtual Issues]Virtual Issues
	Feedback
	Submit



  


  
  



  
      
  
  
    
  	Other Publications	Drug Metabolism and Disposition
	Journal of Pharmacology and Experimental Therapeutics
	Molecular Pharmacology
	Pharmacological Reviews
	Pharmacology Research & Perspectives
	ASPET





  


  
  



  



  


  
  


  
        User menu

    
  
  
    
  
    
  
      
  
  
    
  	My alerts
	Log in
	 My Cart



  


  
  



  
      
  
  
    
  


  
  



  



  


  
  


  
        Search

    
  
  
    
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    	Advanced search

  


  
  



  



  


  
  




  



    

  



  
                
    
      
  
    
  
      
  
  
    [image: Journal of Pharmacology and Experimental Therapeutics]  


  
  



  



    

  


  


  


  
      
  	    
  
    
  
                
    
      	Other Publications	Drug Metabolism and Disposition
	Journal of Pharmacology and Experimental Therapeutics
	Molecular Pharmacology
	Pharmacological Reviews
	Pharmacology Research & Perspectives
	ASPET




    

  


  



  
    
  
                
    
      
  
    
  
      
  
  
    
  


  
  


  
      
  
  
    	My alerts
	Log in
	 My Cart

  


  
  



  



    

  


  


  


  
  
    
  
        
            
        [image: Journal of Pharmacology and Experimental Therapeutics]      

                

          



  
    
  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search
  


  
  



  



    

  


  


  

  
  
    
  
        
  
                
    
      	Home
	Articles	Current Issue
	Fast Forward
	Latest Articles
	Special Sections
	Archive


	Information	Instructions to Authors
	Submit a Manuscript
	FAQs
	For Subscribers
	Terms & Conditions of Use
	Permissions


	Editorial Board
	Alerts	Alerts
	RSS Feeds


	[bookmark: Virtual Issues]Virtual Issues
	Feedback
	Submit


    

  



  
                
    
      	 Visit jpet on Facebook
	 Follow jpet on Twitter
	 Follow jpet on LinkedIn

    

  


  



  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
		
		
			
			  
  
      
  
  
    
  
  
      Research ArticleINFLAMMATION AND IMMUNOPHARMACOLOGY

  
      

  
      Candesartan, an Angiotensin II Receptor Antagonist, Suppresses Pancreatic Inflammation and Fibrosis in Rats
  
    	 Tamaki Yamada, Atsushi Kuno, Kazuhiko Masuda, Kumiko Ogawa, Mitsue Sogawa, Soichi Nakamura, Tomoaki Ando, Hitoshi Sano, Takahiro Nakazawa, Hirotaka Ohara, Tomoyuki Nomura, Takashi Joh and Makoto Itoh


  
    	Journal of Pharmacology and Experimental Therapeutics October 2003,  307 (1) 17-23; DOI: https://doi.org/10.1124/jpet.103.053322 

  
  
  


Tamaki Yamada 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Atsushi Kuno 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Kazuhiko Masuda 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Kumiko Ogawa 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Mitsue Sogawa 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Soichi Nakamura 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Tomoaki Ando 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Hitoshi Sano 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Takahiro Nakazawa 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Hirotaka Ohara 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Tomoyuki Nomura 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Takashi Joh 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Makoto Itoh 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site




  


  
  



			

		

	
	
 	
	  
  
		
		
			
			  
  
      
  
  
    	Article
	Figures & Data
	Info & Metrics
	eLetters
	 PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract

        Angiotensin-converting enzyme inhibitors and angiotensin receptor antagonists attenuate fibrosis in the kidney, heart, and liver by suppressing transforming growth factor-β1 mRNA and decreasing production of extracellular matrix proteins. We recently demonstrated that lisinopril, an angiotensin-converting enzyme inhibitor, alleviates pancreatic inflammation and fibrosis in male Wistar Bonn/Kobori rats. The involvement of angiotensin II receptor and its receptor interaction in the pathogenesis of spontaneous chronic pancreatitis was assessed in this model. Candesartan, an angiotensin II receptor antagonist, was administered in drinking water (10.5, 42, or 125 mg/l) to 10-week-old male WBN/Kob rats for 10 weeks and inflammatory parameters, fibrosis, and gene expression of renin-angiotensin system components and transforming growth factor-β1 were assessed in the pancreas. Immunostaining for α-smooth muscle actin was also performed. Candesartan significantly suppressed decrease in pancreatic weight and increases in pancreatic myeloperoxidase activity, hydroxyproline content, ratio of fibrous tissue, histologic scores, and ratio of α-smooth muscle actin-positive cells (activated pancreatic stellate cells) at 20 weeks. The high dose enhanced the expression of angiotensinogen and angiotensin II receptor type 2 mRNA and suppressed the overexpression of transforming growth factor-β1 mRNA. The conclusion is that candesartan alleviates chronic pancreatitis and fibrosis by suppressing the overexpression of transforming growth factor-β1, resulting in prevention of activation of pancreatic stellate cells in male WBN/Kob rats. We propose that angiotensin II receptor type 1 antagonists may be useful for the treatment of chronic pancreatitis involving angiotensin II interaction with its receptor.

      
Footnotes
	
        DOI: 10.1124/jpet.103.053322.

      
	
        ABBREVIATIONS: RAS, renin-angiotensin system; AT-II, angiotensin II; ACE, angiotensin-converting enzyme; HSC, hepatic stellate cell; TGF, transforming growth factor; AT1, angiotensin II receptor 1; AT2, angiotensin II receptor 2; PSC, pancreatic stellate cell; SMA, smooth muscle actin; WBN/Kob, Wistar Bonn/Kobori; MPO, myeloperoxidase; RT-PCR, reverse transcription-polymerase chain reaction; PCR, polymerase chain reaction; TNF, tumor necrosis factor; IL, interleukin.
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