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    Abstract
Angiotensin II (AngII) is involved in the pathophysiology of cardiovascular diseases including hypertension, myocardial infarction and heart failure. The counter-regulatory axis of the renin angiotensin system is centred on angiotensin-converting-enzyme 2 generating angiotensin-(1-7) which opposes the pathological actions of AngII in the heart. We recently showed that angiotensin-(1-9) [Ang-(1-9)] is part of the counter-regulatory axis which acts on the angiotensin type 2 receptor to inhibit AngII-induced cardiomyocyte hypertrophy in vitro and the development of cardiac fibrosis and hypertrophy in the stroke prone spontaneously hypertensive rat.1 Here, we characterised chronic effects of AngII infusion on cardiac function in mice and assessed whether Ang-(1-9) can reverse AngII-induced cardiac pathology.
In study 1, C57BL/6J mice were infused with H2O (control), 24 μg/kg/hr or 48 μg/kg/hr AngII for 6 weeks via osmotic minipumps. A separate group was infused with Ang-(1-9) (48 μg/kg/hr) alone to assess direct effects on cardiac function. In study 2, mice were infused with H2O or 48 μg/kg/hr AngII for 2 weeks, minipumps were replaced and mice received either H2O, AngII or AngII with Ang-(1-9) for a further 2 weeks. Cardiac function was measured by echocardiography and histological staining for cardiac fibrosis and cardiomyocyte hypertrophy performed.
After 6 weeks AngII infusion, fractional shortening (FS) was significantly decreased with either dose [control 45.5 ± 1.8%; AngII (24 μg) 32.3 ± 1.8%; AngII (48μg) 36.6 ± 4.2%; p < 0.05]. However, 48 μg AngII accelerated the decline in cardiac function causing an acute reduction in FS by 2 weeks. Cardiac hypertrophy [heart weight/tibia length (HW/TL)] significantly increased with either AngII dose [control 10.0 ± 0.3; AngII (24 μg) 11.4 ± 0.4; AngII (48 μg) 12.2 ± 0.3; p < 0.05]. Furthermore, increased cardiomyocyte hypertrophy was observed [control 22.6 ± 0.3 μm; AngII (24 μg) 26.1 ± 0.9 μm; AngII (48 μg) 26.8 ± 1.0 μm; p < 0.05]. Cardiac fibrosis, assessed via collagen I and III immunohistochemistry, revealed AngII caused a significant increase in collagen I [control 3.2 ± 0.5%; AngII (24 μg) 5.6 ± 0.6%; AngII (48 μg) 5.03 ± 0.4%; p < 0.05] and III [control 2.0 ± 0.2%; AngII (24 μg) 3.6 ± 0.4%; AngII (48 μg) 4.8 ± 0.8%; p < 0.05]. Infusion of Ang-(1-9) alone had no effect on FS, HW/TL, cardiomyocyte hypertrophy or collagen I and III deposition. When Ang-(1-9) was infused with AngII after an initial 2 week AngII infusion, mice showed a recovery in cardiac function as measured by FS (control 50.5 ± 2.2%; AngII 33.6 ± 1.9%; AngII+Ang-(1-9) 42.7 ± 4.1%). Further studies are ongoing to assess the effects of Ang-(1-9) beyond 2 weeks.
These results demonstrate that Ang-(1-9) can limit AngII-induced cardiac dysfunction and therefore has therapeutic potential in a range of cardiovascular diseases.

Reference
	 Flores-Munoz M et al. Hypertension. 2012;59(2):300-7




	Angiotensin-(1-9)
	Cardiac remodeling
	Cardiac function




  


  
  



  
      
  
  
    


  



  


  
  



  
      
  
  
    https://doi.org/10.1136/heartjnl-2015-308066.195

  


  
  



  
        Statistics from Altmetric.com

    
  
  
    
  


  
  



  
      
  
  
    


  


  
  



  
        Request Permissions

    
  
  
    If you wish to reuse any or all of this article please use the link below which will take you to the Copyright Clearance Center’s RightsLink service. You will be able to get a quick price and instant permission to reuse the content in many different ways.

  


  
  



  
        

    
  
  
    
  


  
  



  
      
  
  
    	Angiotensin-(1-9)
	Cardiac remodeling
	Cardiac function




  


  
  



  
      
  
  
    

  


  
  



  
        Read the full text or download the PDF:

    
  
  
    
  
    
  
    
    
      
        
  
      
  
  
      


  
  



      

    


    
      
        
  
      
  
  
    Subscribe  


  
  



      

    

    
    
      
        
  
      
  
  
    Log in   


  
  



  
      
  
  
    
  
    
  
      
  
  
    Log in via Institution
Log in via OpenAthens
Log in via BCS  


  
  



  
      
  
  
    Log in using your username and password

 For personal accounts OR managers of institutional accounts



  Username *
 



  Password *
 




Forgot your log in details?Register a new account?

Forgot your user name or password?




  


  
  



  



  


  
  



      

    

  
  
   
  
    



  


  
  



  





  


  
  



  
        Read the full text or download the PDF:

    
  
  
    
  
    
  
    
    
      
        
  
      
  
  
      


  
  



      

    


    
      
        
  
      
  
  
    Subscribe  


  
  



      

    

    
    
      
        
  
      
  
  
    Log in   


  
  



  
      
  
  
    
  
    
  
      
  
  
    Log in via Institution
Log in via OpenAthens
Log in via BCS  


  
  



  
      
  
  
    Log in using your username and password

 For personal accounts OR managers of institutional accounts



  Username *
 



  Password *
 




Forgot your log in details?Register a new account?

Forgot your user name or password?




  


  
  



  



  


  
  



      

    

  
  
   
  
    



  


  
  



      

      
    

    
    
      
        
  
      
  
  
      


  
  



      

    

  
  
   
    
    
    
      
        
  
      
  
  
    
  
      
  
     
          

          

          

          

          




  


  
  



      

    

  
  
   
  


  



  

          

        


        
        
      

    

   

 


    
    
      
          
    

    
  
    
  
    
  
      
  
  
    	[image: British Cardiovascular Society]

  


  
  



  



  



  

      

    

  
    
    
      
          
    

    
  
    
  	Content	Latest content
	Current issue
	Archive
	Browse by collection
	Most read articles
	Top cited articles
	Responses


	Journal	About
	Editorial board
	Sign up for email alerts
	Subscribe
	Education in heart
	Best Research Paper Award
	Thank you to our reviewers


	Authors	Instructions for authors
	Submit an article
	Editorial policies
	Open Access at BMJ
	BMJ Author Hub


	Help	Contact us
	Reprints
	Permissions
	Advertising
	Feedback form





  



  

      
            
        
            
    

    
  
    
  
    
  
      
  
  
    	 RSS
	 Twitter
	 Facebook
	 SoundCloud
	 YouTube

  


  
  



  



  



  

        
      

          

  
      
    
      
    

    
      
        	Website Terms & Conditions
	Privacy & Cookies
	Contact BMJ


        
        Cookie Settings
        
        Online ISSN: 1468-201XPrint ISSN: 1355-6037

        Copyright © 2023 BMJ Publishing Group Ltd & British Cardiovascular Society. All rights reserved.

      

    

  
      
    
        
    

    
  
    
  
    
  
      
  
  
    


  



  


  
  



  



  



  

    

  

  
  


