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    Abstract
Background Glomerulonephritis (GN) represents a major cause of morbidity and mortality in many conditions such as systemic lupus erythematosus. The standard for diagnosing GN is through renal biopsy, but this is not performed uniformly across many centers. Furthermore, it is well established that early treatment of GN improves complication and survival outcomes (1,2). While proteinuria and/or hematuria is typically the first clinical sign of GN, immunologic changes in the kidney such as macrophage infiltration is observed well before. Thus, there is an unmet need to identify a noninvasive approach for recognizing GN, especially the preclinical stages. Recent advances in deep tissue imaging using probes detected by near-infrared (NIR) wavelengths have enabled the noninvasive probing of biologic activity. Activated macrophages that infiltrate the kidney early in GN express the papain-like cysteine protease cathepsin B (3). Thus, renal macrophage activation can be assessed using an NIR probe that becomes fluorescent upon cleavage by cathepsin B.

Objectives We tested whether NIR optical imaging can assess renal macrophage activation as a noninvasive marker for early-stage GN.

Methods GN was induced in 129 mice by nephrotoxic serum (NTS) delivered intravenously. Proteinuria was quantitated using albumin ELISA and chromogenic creatinine assay. Presence of renal macrophages was confirmed using FACS. NIR optical imaging of anesthetized mice was performed following intravenous administration of a cleavable sensor for cathepsin B and fluorescence intensity of kidney regions quantified using the Perkin Elmer FMT4000 fluorescence molecular tomography device.

Results In mice with uninflamed kidneys, we confirmed the paucity of renal macrophages. Accordingly, there was minimal renal fluorescence signal as determined by fluorescent molecular imaging of cathepsin B activity. 3 days post-NTS administration, we observed a massive influx of macrophages into the kidney by flow cytometry, which correlated with a significant increase in renal fluorescence intensity signal in NTS mice compared to control mice. This was followed by the onset of proteinuria on days 5–7 in NTS mice.

Conclusions Induction of GN by NTS caused significant macrophage infiltration, which could be detected noninvasively by a cathepsin B-activatable probe and NIR optical imaging. Importantly, detection of activated macrophages preceded the onset of proteinuria by several days. These data establish the proof-of-principle that NIR optical imaging may represent a translatable approach to detecting the preclinical stages of GN.

	Fiehn C, et al., Ann Rheum Dis, 62:435, 2003.

	Faurschou M, et al., J Rheumatol, 33:8, 2006.

	Bethunaickan R, et al., J Immunol, 186:4994, 2011.



Acknowledgement A.H.J.K. would like to acknowledge the Rheumatology Research Foudation for funding through an Investigator Award.

Disclosure of Interest S. Braehler: None declared, M. Cheung: None declared, D. Huang: None declared, W. Akers: None declared, A. Kim Grant/research support from: Rheumatology Research Foundation, Kypha Inc.





  


  
  



  
      
  
  
    


  



  


  
  



  
      
  
  
    https://doi.org/10.1136/annrheumdis-2016-eular.1493

  


  
  



  
        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.

      

    

  
      
    
        
    

    
  
    
  
    
  
      
  
  
    


  



  


  
  



  



  



  

    

  

  
  


