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    Abstract


Rationale Oxidative stress plays a significant role in the development of heart failure. H2O2 (a physiologically-relevant form of oxidative stress) induces substantial changes in gene expression in cardiomyocytes and modulates apoptosis. It activates three major MAPK cascades [extracellular signal-regulated kinases 1/2 (ERK1/2), c-Jun N-terminal kinases (JNKs), p38-MAPKs] that regulate transcription and gene expression in other cells. The aim is to identify the contribution of each pathway in the gene expression response of cardiomyocytes to H2O2.




Methodology Neonatal cardiomyocytes were exposed to H2O2 (0.2 mM, 2h) in the absence/presence of PD184352 (2 µM; inhibits ERK1/2 signalling), JNK-IN-8 (1 µM; inhibits JNKs) or SB203580 (0.7 µM; inhibits p38-MAPK). Expression of transcription factors or redox enzymes was assessed using qPCR.




Results Upregulation of EGR1 and EGR3 by H2O2 (2.8±0.2 and 3.8±0.7 fold, respectively) was significantly inhibited by PD184352, but not JNK-IN-8 or SB203580. In contrast, upregulation of FosB and Fosl1 (80.9±28.4 and 13.1±2.3 fold; one-way ANOVA with SNK post-test, n=3/4) was unaffected by any inhibitor. Atf3 upregulation (14.1±1.9 fold) was reduced by JNK-IN-8 (to 7.8±1.2 fold; p<0.001), but enhanced by PD184352 (to 23.1±0.8 fold; p<0.001). Interestingly, upregulation of HMOX and GCLC (3.7±0.6 and 3.2±0.7 fold) was reduced by SB203580 (to 2.3±0.29 and 2.3±0.35 fold; p<0.05).




Conclusions The data from even this small subset of genes indicate that the MAPKs play a substantial but differential role in regulating cardiomyocyte gene expression in response to H2O2. To gain global oversight of the relative contributions of each MAPK cascade, future experiments will use microarrays.




	CARDIAC PROCEDURES AND THERAPY




  


  
  



  
      
  
  
    


  



  


  
  



  
      
  
  
    https://doi.org/10.1136/heartjnl-2014-306916.70

  


  
  



  
        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.

  


  
  



  
        

    
  
  
    
  


  
  



  
      
  
  
    	CARDIAC PROCEDURES AND THERAPY




  


  
  



  
      
  
  
    

  


  
  



  
        Read the full text or download the PDF:

    
  
  
    
  
    
  
    
    
      
        
  
      
  
  
      


  
  



      

    


    
      
        
  
      
  
  
    Subscribe  


  
  



      

    

    
    
      
        
  
      
  
  
    Log in   


  
  



  
      
  
  
    
  
    
  
      
  
  
    Log in via Institution
Log in via OpenAthens
Log in via BCS  


  
  



  
      
  
  
    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 BCS  


  
  



  
      
  
  
    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 Cardiovascular Society]

  


  
  



  



  



  

      

    

  
    
    
      
          
    

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


	Journal	About
	Editorial board
	Sign up for email alerts
	Subscribe
	Education in heart
	Best Research Paper Award
	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: 1468-201XPrint ISSN: 1355-6037

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

      

    

  
      
    
        
    

    
  
    
  
    
  
      
  
  
    


  



  


  
  



  



  



  

    

  

  
  


