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    Abstract
Introduction Chemotherapy is essential to improve outcomes in colorectal cancer (CRC). Irinotecan is a pro-drug commonly used in CRC which requires conversion to the active metabolite Sn38. The cytoprotective protein NRF2 has been associated with chemo-resistance and a worse prognosis in a number of cancers.1It also regulates the activity of enzymes (including CES1 and UGT1A1) that coordinate irinotecan metabolism and efflux. 2NRF2 remains bound to the regulatory protein KEAP1 in its quiescent state.
The aim of this study is to establish the value of modulating NRF2 as a novel strategy for enhancing the efficacy of irinotecan-based chemotherapy either through increased conversion of irinotecan to Sn38 or by sensitisation of CRC cells to its effect.

Method NRF2 was modulated in the human CRC cell line HCT116 using small inhibitory RNA (siRNA) targeting NRF2and KEAP1 or the chemical inhibitor brusatol and inducer CDDO-Me. Cells were then exposed to irinotecan over a range of concentrations for 48 h. Cell viability was measured by MTS assay and expressed as a percentage of control for the calculation of IC50values. GraphPad Prism 6®was used for all statistical analysis and the generation of dose-response curves.

Results Successful NRF2 modulation was confirmed by western blotting for Nrf2 and downstream targets NQO1 and HO-1. The IC50 value of irinotecan in untreated control cells was 90µM. Induction of NRF2 by KEAP1siRNA (IC50 220µM) or CDDO-Me (IC50 325µM) significantly reduced irinotecan cytotoxicity (p < 0.0001). In contrast, inhibition of NRF2 by NRF2siRNA (IC50 11µM) or brusatol (IC50 55µM) had the opposite effect (p < 0.0001).

Conclusion Inhibition of NRF2 sensitises CRC cells to irinotecan cytotoxicity and may allow improved response to treatment, or permit lower doses with fewer side effects. We are currently validating these findings 
in vivo
and examining the contribution of processes that mediate the disposition of irinotecan. The availability of NRF2 inhibiting and inducing compounds may allow for successful modulation in the clinical setting.

Disclosure of interest J. Evans Grant/ Research Support from: Cancer Research UK, B. Winiarski: None Declared, P. Sutton: None Declared, D. Palmer: None Declared, N. Kitteringham: None Declared.

References
	Kawasaki Y, Ishigami S, Arigami T, Uenosono Y, Yanagita S, Uchikado Y, et al. Clinicopathological significance of nuclear factor (erythroid-2)-related factor 2 (Nrf2) expression in gastric cancer. BMC Cancer 2015;15(1):5

	Wang M, Zhu JY, Chen S, Qing Y, Wu D, Lin YM, et al. Effects of co-treatment with sulforaphane and autophagy modulators on uridine 5’-diphospho-glucuronosyltransferase 1A isoforms and cytochrome P450 3A4 expression in Caco-2 human colon cancer cells. Oncol Lett. 2014;8(6):2407–16







  


  
  



  
      
  
  
    


  



  


  
  



  
      
  
  
    https://doi.org/10.1136/gutjnl-2015-309861.1160

  


  
  



  
        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 via BSG  


  
  



  
      
  
  
    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 BSG  


  
  



  
      
  
  
    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 Society of Gastroenterology]

  


  
  



  



  



  

      

    

  
    
    
      
          
    

    
  
    
  	Content	Latest
	Current issue
	Archive
	Browse by collection
	Visual Abstracts
	Most read articles
	Top cited articles
	Responses


	Journal	About
	Editorial board
	Sign up for email alerts
	Subscribe
	Thank you to our reviewers


	Authors	Instructions for authors
	Submit an article paper
	Editorial policies
	Open Access at BMJ
	BMJ Author Hub


	Help	Contact us
	Reprints
	Permissions
	Advertising
	Feedback form





  



  

      
            
        
            
    

    
  
    
  
    
  
      
  
  
    	 RSS
	 Twitter
	 Facebook
	 Blog
	 Soundcloud
	 YouTube

  


  
  



  



  



  

        
      

          

  
      
    
      
    

    
      
        	Website Terms & Conditions
	Privacy & Cookies
	Contact BMJ


        
        Cookie Settings
        
        Online ISSN: 1468-3288Print ISSN: 0017-5749

        Copyright © 2023 BMJ Publishing Group Ltd & British Society of Gastroenterology. All rights reserved.

      

    

  
      
    
        
    

    
  
    
  
    
  
      
  
  
    


  



  


  
  



  



  



  

    

  

  
  


