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    Abstract



Introduction Endothelial microparticles (EMPs) are released from dysfunctional endothelial cells. We hypothesised that patients with unstable carotid plaque have higher levels of circulating microparticles compared to patients with stable plaques which could be related to a specific cytokine profile.





Methods Circulating EMPs and inflammatory cytokine levels were measured in seventy patients with significant carotid disease undergoing carotid endarterectomy and 20 healthy controls. Fifty one (73%) patients had symptomatic disease whilst 19 (27%) were asymptomatic. EMPs (CD31+/ Annexin V+ CD42b-) were quantified using flow cytometry. Immunohistological analysis of carotid plaques for CD68+, CD206+ macrophages, TNF-α smooth muscle actin and osteopontin was performed, together with Alizarin red staining for detection of calcific deposits. Bioplex assays were used for cytokine analysis. Plaques were graded according to the American Heart Association plaque scoring system.





Results Significantly higher EMP levels were observed in symptomatic patients compared to controls, p = 0.01, while no differences were noted in EMP levels in asymptomatic vs controls p = 0.11. The higher EMP levels appeared to associate with the unstable plaques which also had a significantly higher level of CD68+ macrophages compared to stable plaques (AHA I-IV) and higher circulating levels of Chemokine ligand-9 (CXCL-9) (p < 0.004). Of note, macrophage inhibitory factor (MIF) was among the chemokines that were elevated in the circulation of patients with stable plaques, whether a lack of this factor in unstable plaques has direct effects on phenotype remains to be elucidated. Other factors elevated in patients with stable plaques were IL-16, cutaneous T-cell attracting chemokine (CTACK), and stem-cell growth factor-b (SCGF-b) (p value of 0.05, 0.035 and 0.002 respectively).





Conclusion Circulatory EMP and specific inflammatory cytokine levels are raised in patients with unstable plaques, while MIF, a potentially protective factor was elevated in serum of patients with stable plaques. These data could have major implications for the development of a diagnostic tool whereby EMPs together with markers of macrophage activity could act in a combined manner as biomarkers of plaque vulnerability and stroke susceptibility.




	microparticles
	cytokines
	stroke




  


  
  



  
      
  
  
    


  



  


  
  



  
      
  
  
    https://doi.org/10.1136/heartjnl-2014-306118.179

  


  
  



  
        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.

  


  
  



  
        

    
  
  
    
  


  
  



  
      
  
  
    	microparticles
	cytokines
	stroke




  


  
  



  
      
  
  
    

  


  
  



  
        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.

      

    

  
      
    
        
    

    
  
    
  
    
  
      
  
  
    


  



  


  
  



  



  



  

    

  

  
  


