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    Abstract


Introduction Aberrant sensing and transmission of force by vascular smooth muscle cells (VSMC) results in vascular remodelling, increased arterial stiffness and hypertension. Actin cytoskeleton (CK) remodelling is essential for VSMC responses to vasoconstrictors and mechanical stimuli. Focal adhesions (FAs) link the extracellular matrix and the actin CK allowing sensing and transmission of force. Hic-5 is highly expressed in VSMC and regulates FA assembly and actin CK remodelling in arteries.




Aims To investigate whether alterations in intracellular force generation (actin CK remodelling) or extracellular forces (substrate stiffness) regulate FA dynamics in VSMC.




Methods To induce actin CK remodelling rVSMC were stimulated with Noradrenaline (NA; 1.5 µM or 15 µM) or treated with blebbistatin (myosin II inhibitor, 50 µM). To alter extracellular stiffness rVSMC were cultured on substrates of varying stiffness; soft, 2.61±0.82 kPa; stiff, 40.40±2.39 kPa; glass- 50–90 GPa. Hic-5 and actin filament distribution were determined using immunofluorescence.




Results NA induced a decrease in Hic-5 in FAs (p≤0.01) and redistribution of actin filaments to the cell periphery. Blebbistatin also induced a decrease in Hic-5 in FAs and actin filament redistribution to the cell periphery (p≤0.0001). Hic-5 in FAs increased (p≤0.0001) and actin CK remodelling occurred with increasing substrate stiffness.




Conclusion Actin CK and FA structure is dynamically regulated in response to alterations in intra- and extracellular forces in VSMC. Hic-5 redistribution in response to vasoconstrictor and mechanical stimuli implicates Hic-5 in FA remodelling and mechanosensing in VSMC. Altered Hic-5 function may contribute to arterial remodelling in cardiovascular disease.




	CARDIAC PROCEDURES AND THERAPY




  


  
  



  
      
  
  
    


  



  


  
  



  
      
  
  
    https://doi.org/10.1136/heartjnl-2014-306916.12

  


  
  



  
        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.

  


  
  



  
        

    
  
  
    
  


  
  



  
      
  
  
    	CARDIAC PROCEDURES AND THERAPY




  


  
  



  
      
  
  
    

  


  
  



  
        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.

      

    

  
      
    
        
    

    
  
    
  
    
  
      
  
  
    


  



  


  
  



  



  



  

    

  

  
  


