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    Abstract



Background/Objectives The NLRP3 inflammasome is a multi-protein complex activated in response to environmental pathogens. These pathogens activate toll-like receptors, initiating a cascade leading to the activation of this inflammasome which results in caspase-1-dependant cleavage of pro-IL-1β and IL-18 to their active and mature form. Recent studies have implicated the NLRP3 inflamamsome is the pathogenesis of Rheumatoid Arthritis. This study demonstrates the effect of novel inhibitory compound CRID3 in the RA joint.





Methods To assess if the NLRP3 inflammasome is active in RA, the expression of inflammasome components NLRP3, IL-1β, IL-18 and Caspase-1 were measured in Rheumatoid Arthritis (RA) and Osteoarthritis (OA) ex vivo synovial tissue biopsies by RT-PCR, ELISA and immunohistochemistry. RA synovial explant cultures ex vivo were cultured under basal conditions or in the presence of CRID3 (100 nM), a novel compound which is thought to act on or closely to NLRP3. Expression of NLRP3, IL-1β, IL-18 and Caspase-1 in synovial explant cultures were analysed by Taqman PCR, ELISA and Western blotting. Furthermore, the effect of CRID3 on spontaneous secretion of pro-inflammatory and pro-angiogenic mediators (IL-6, IL-8, TNFα, VEGF, Tie-2, bFGF, MMP-3, IL-10) from RA explants was determined by ELISA or MSD multiplex assay.





Results Transcripts of inflammasome components pro-IL-1β, pro-IL-18 and NLRP3 were significantly higher in RA versus OA synovial biopsies (all p < 0.05). In addition, Caspase-1 is highly expressed in RA synovial tissue compared to healthy control synovium, localised to the lining and sub-lining layers. Incubation of ex vivo RA synovial explants with CRID3 decreased NLRP3 transcripts, pro-IL1β and pro-IL-18, which was mirrored by a decrease in spontaneous secretion of active IL-1β and IL-18 (all p < 0.05). CRID3 also inhibited Caspase-1 expression in RA explant cultures. Pro-inflammatory cytokines IL-6 and IL-8 were also significantly inhibited following incubation with CRID3 (p < 0.05). In contrast, CRID3 had no effect on other pro-inflammatory/angiogenic mediators – TNFα, MMP-3, VEGF, Tie-2, bFGF and IL-10.





Conclusion CRID3, thought to interact with the NLRP3 inflammasome, inhibits NLRP3 inflammasome components IL-1β, IL-18 and Caspase-1, in addition to other pro-inflammatory cytokines in the joint, but is independent of TNFα. This is the first study to demonstrate the effects of CRID3 in RA patient tissue and may represent a novel therapeutic strategy.







  


  
  



  
      
  
  
    


  



  


  
  



  
      
  
  
    https://doi.org/10.1136/annrheumdis-2015-207259.144

  


  
  



  
        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.

      

    

  
      
    
        
    

    
  
    
  
    
  
      
  
  
    


  



  


  
  



  



  



  

    

  

  
  


