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    Abstract

Background Rheumatoid arthritis (RA) is a chronic inflammatory disease of diarthrodial joints, characterized by infiltration of immune cells and local tissue hypoxia. Migrating monocytes and differentiated macrophages are forced to adapt their energy metabolism to hypoxia. Hypoxia-inducible factor (HIF)-1α is known to act as key regulator for the adaptation of migrating cells into hypoxic areas.




Objectives The aim of this study was to investigate the mechanisms used by human monocytes and macrophages to adapt to hypoxia.




Methods Isolated human CD14+ monocytes were incubated for 5h under normoxic (18% O2) and hypoxic (<1% O2) conditions with or without PMA stimulation, respectively. Using a Nuclear Extract Kit (Actife Motiv), nuclear and cytosolic fractions were prepared in order to detect HIF-1α and NFκB by immunoblot. For the experiments with macrophages, primary human monocytes were differentiated into monocyte derived macrophages (hMDM) using M-CSF. The effects of normoxia and hypoxia on gene expression were compared between monocytes and hMDMs using quantitative PCR.




Results Monocytes stabilise HIF-1α under hypoxic conditions in a time dependent manner. Interestingly HIF-1α was detected exclusively in the cytoplasm, but not in the nucleus of unstimulated cells. PMA stimulation, however, resulted in the translocation of HIF-1α into the nucleus with PKC-a/b1 being an essential regulator of this process. Also differentiation of monocytes into macrophages was found to be accompanied by the translocation of HIF-1α into the nucleus. In monocytes, hypoxia does induce the expression of glycolytic genes despite the absence of HIF-1α in the nucleus. NFκB1 turned out to be the transcription factor which mediates the regulatory effect under these conditions.




Conclusions Monocytes migrate into inflamed and non-inflamed tissues where they differentiate into macrophages. During this differentiation processs, HIF-1α translocates from the cytoplasm (monocytes) into the nucleus (macrophages). Therefore, while in macrophages HIF-1α seems to serve as key regulator for the adaptation to hypoxia, this function is fulfilled by NFκB1 in monocytes.




Disclosure of Interest None Declared







  


  
  



  
      
  
  
    


  



  


  
  



  
      
  
  
    https://doi.org/10.1136/annrheumdis-2012-eular.65

  


  
  



  
        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.

  


  
  



  
        

    
  
  
    
  


  
  



  
      
  
  
    


  


  
  



  
      
  
  
    

  


  
  



  
        Read the full text or download the PDF:

    
  
  
    
  
    
  
    
    
      
        
  
      
  
  
      


  
  



      

    


    
      
        
  
      
  
  
    Subscribe  


  
  



      

    

    
    
      
        
  
      
  
  
    Log in   


  
  



  
      
  
  
    
  
    
  
      
  
  
    Log in via Institution
Log in via OpenAthens
  


  
  



  
      
  
  
    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 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: EULAR]
	[image: Eular textbooks]

  


  
  



  



  



  

      

    

  
    
    
      
          
    

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


	Journal	About
	Editorial board
	Sign up for email alerts
	Subscribe
	EULAR textbooks
	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: 1468-2060Print ISSN: 0003-4967

        © European Alliance of Associations for Rheumatology, EULAR 2023. Published by BMJ. All rights reserved.

      

    

  
      
    
        
    

    
  
    
  
    
  
      
  
  
    


  



  


  
  



  



  



  

    

  

  
  


