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    Abstract
Background The early but not the late phase of experimental inflammatory osteoarthritis (CiOA) is characterised by strongly elevated levels of S100A8/A91 and interleukin-1 beta (IL-1β).1,2 Adipose-derived mesenchymal stromal cells (ASCs) exhibit anti-inflammatory characteristics and reduce development of joint pathology after intra-articular injection into murine CiOA joints.3,4 This protective effect is only perceived when ASCs are applied in the early but not in the late stage of CiOA, suggesting that the inflammatory environment mediates this effect. Our objective was to examine the working mechanism of ASCs after injection into mouse knee joints with early CiOA.

Methods CiOA was induced by intra-articular injection of collagenase. Knee joint sections were stained with haematoxylin/eosin and the PMN-specific antibody NIMP-R14. Murine ASCs were stimulated for 24 hour with IL-1β or S100A8/A9. Protein levels of chemokines were measured in culture supernatant using Luminex. Migration of MACS-isolated bone marrow PMNs towards ASC-conditioned medium (ASC-CM) was examined using Transwell membranes. ASC-PMN co-cultures were analysed using histology and Luminex.

Results ASC injection into day 7 CiOA knee joints (when IL-1β and S100A8/A9 levels are highest) strongly attracted particularly PMNs which clustered around ASCs in the synovium 6 hour after injection, as visualised by immunohistochemistry. IL-1β-stimulation of ASCs in vitro strongly increased protein release of PMN-attracting chemokine KC (13-fold increase), whereas S100A8/A9 did not. Migration of PMNs through Transwell membranes towards ASC-CM of IL-1β-stimulated ASCs was significantly enhanced (two-fold increase) when compared to ASC-CM of non-stimulated ASCs. After 6 hour co-culturing ASCs with PMNs, both the number of ASCs clustered with PMNs and clustered PMNs per ASC were significantly increased after IL-1β-stimulation. Interestingly, association of PMNs with ASCs significantly diminished the release of KC protein by ASCs (69% lower after 24 hour), and also significantly reduced the release of S100A8/A9 protein by the PMNs. This coincided with reduced S100A8/A9 levels in synovial washouts 6 hour and 48 hour after ASC injection in day 7 CiOA joints4.

Conclusions Local application of ASCs in inflamed CiOA joints results in attraction and clustering of PMNs with ASCs in the synovium, which is likely mediated by IL-1β-induced up-regulation of KC release by ASCs, resulting in significantly lowered S100A8/A9 levels.

References
	Van Lent P, et al. Active involvement of alarmins S100A8 and S100A9 in the regulation of synovial activation and joint destruction during mouse and human osteoarthritis. Arthritis Rheum. 64(5):1466-76, 2012.

	Van Dalen S, et al. Interleukin-1 is not involved in synovial inflammation and cartilage destruction in collagenase-induced osteoarthritis. Osteoarthritis Cartilage. S1063-4584(16)30284-9, 2016.

	Ter Huurne M, et al. Antiinflammatory and chondroprotective effects of intraarticular injection of adipose-derived stem cells in experimental osteoarthritis. Arthritis Rheum. 64(11):3604-13, 2012.

	Schelbergen R, et al. Treatment efficacy of adipose-derived stem cells in experimental osteoarthritis is driven by high synovial activation and reflected by S100A8/A9 serum levels. Osteoarthritis Cartilage. 22(8):1158-66, 2014.



Acknowledgements This research was supported by the Dutch Arthritis Association.





  


  
  



  
      
  
  
    


  



  


  
  



  
      
  
  
    https://doi.org/10.1136/annrheumdis-2016-211049.9

  


  
  



  
        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.

      

    

  
      
    
        
    

    
  
    
  
    
  
      
  
  
    


  



  


  
  



  



  



  

    

  

  
  


