
    
      Skip to main content
    

    


  
      


    
      
    
  
    
  
    
  
                
    
      Advertisement



  



    

  


  


  


  
  
    
  
    
  
                
    
      
  
    
  
        Main menu

    
  
  
    
  
    
  
      
  
  
    
  	Home
	Articles	Current Issue
	Fast Forward
	Latest Articles
	Special Sections
	Archive


	Information	Instructions to Authors
	Submit a Manuscript
	FAQs
	For Subscribers
	Terms & Conditions of Use
	Permissions


	Editorial Board
	Alerts	Alerts
	RSS Feeds


	[bookmark: Virtual Issues]Virtual Issues
	Feedback
	Submit



  


  
  



  
      
  
  
    
  	Other Publications	Drug Metabolism and Disposition
	Journal of Pharmacology and Experimental Therapeutics
	Molecular Pharmacology
	Pharmacological Reviews
	Pharmacology Research & Perspectives
	ASPET





  


  
  



  



  


  
  


  
        User menu

    
  
  
    
  
    
  
      
  
  
    
  	My alerts
	Log in
	 My Cart



  


  
  



  
      
  
  
    
  


  
  



  



  


  
  


  
        Search

    
  
  
    
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    	Advanced search

  


  
  



  



  


  
  




  



    

  



  
                
    
      
  
    
  
      
  
  
    [image: Molecular Pharmacology]  


  
  



  



    

  


  


  


  
      
  	    
  
    
  
                
    
      	Other Publications	Drug Metabolism and Disposition
	Journal of Pharmacology and Experimental Therapeutics
	Molecular Pharmacology
	Pharmacological Reviews
	Pharmacology Research & Perspectives
	ASPET




    

  


  



  
    
  
                
    
      
  
    
  
      
  
  
    
  


  
  


  
      
  
  
    	My alerts
	Log in
	 My Cart

  


  
  



  



    

  


  


  


  
  
    
  
        
            
        [image: Molecular Pharmacology]      

                

          



  
    
  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search
  


  
  



  



    

  


  


  

  
  
    
  
        
  
                
    
      	Home
	Articles	Current Issue
	Fast Forward
	Latest Articles
	Special Sections
	Archive


	Information	Instructions to Authors
	Submit a Manuscript
	FAQs
	For Subscribers
	Terms & Conditions of Use
	Permissions


	Editorial Board
	Alerts	Alerts
	RSS Feeds


	[bookmark: Virtual Issues]Virtual Issues
	Feedback
	Submit


    

  



  
                
    
      	 Visit molpharm on Facebook
	 Follow molpharm on Twitter
	 Follow molpharm on LinkedIn

    

  


  



  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
		
		
			
			  
  
      
  
  
    
  
  
      Research ArticleArticle

  
      

  
      CYP2J2-Derived Epoxyeicosatrienoic Acids Suppress Endoplasmic Reticulum Stress in Heart Failure
  
    	 Xingxu Wang, Li Ni, Lei Yang, Quanlu Duan, Chen Chen, Matthew L. Edin, Darryl C. Zeldin and Dao Wen Wang


  
    	Molecular Pharmacology January 2014,  85 (1) 105-115; DOI: https://doi.org/10.1124/mol.113.087122 

  
  
  


Xingxu Wang 
Department of Internal Medicine, Institute of Hypertension, Tongji Hospital, Tongji Medical College, Huazhong University of Science and Technology, Wuhan, People’s Republic of China (X.W., L.N., L.Y., Q.D., C.C., D.W.W.); and the Division of Intramural Research, National Institutes of Health National Institute of Environmental Health Sciences, Research Triangle Park, North Carolina (M.L.E., D.C.Z.)

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Li Ni 
Department of Internal Medicine, Institute of Hypertension, Tongji Hospital, Tongji Medical College, Huazhong University of Science and Technology, Wuhan, People’s Republic of China (X.W., L.N., L.Y., Q.D., C.C., D.W.W.); and the Division of Intramural Research, National Institutes of Health National Institute of Environmental Health Sciences, Research Triangle Park, North Carolina (M.L.E., D.C.Z.)

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Lei Yang 
Department of Internal Medicine, Institute of Hypertension, Tongji Hospital, Tongji Medical College, Huazhong University of Science and Technology, Wuhan, People’s Republic of China (X.W., L.N., L.Y., Q.D., C.C., D.W.W.); and the Division of Intramural Research, National Institutes of Health National Institute of Environmental Health Sciences, Research Triangle Park, North Carolina (M.L.E., D.C.Z.)

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Quanlu Duan 
Department of Internal Medicine, Institute of Hypertension, Tongji Hospital, Tongji Medical College, Huazhong University of Science and Technology, Wuhan, People’s Republic of China (X.W., L.N., L.Y., Q.D., C.C., D.W.W.); and the Division of Intramural Research, National Institutes of Health National Institute of Environmental Health Sciences, Research Triangle Park, North Carolina (M.L.E., D.C.Z.)

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Chen Chen 
Department of Internal Medicine, Institute of Hypertension, Tongji Hospital, Tongji Medical College, Huazhong University of Science and Technology, Wuhan, People’s Republic of China (X.W., L.N., L.Y., Q.D., C.C., D.W.W.); and the Division of Intramural Research, National Institutes of Health National Institute of Environmental Health Sciences, Research Triangle Park, North Carolina (M.L.E., D.C.Z.)

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Matthew L. Edin 
Department of Internal Medicine, Institute of Hypertension, Tongji Hospital, Tongji Medical College, Huazhong University of Science and Technology, Wuhan, People’s Republic of China (X.W., L.N., L.Y., Q.D., C.C., D.W.W.); and the Division of Intramural Research, National Institutes of Health National Institute of Environmental Health Sciences, Research Triangle Park, North Carolina (M.L.E., D.C.Z.)

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Darryl C. Zeldin 
Department of Internal Medicine, Institute of Hypertension, Tongji Hospital, Tongji Medical College, Huazhong University of Science and Technology, Wuhan, People’s Republic of China (X.W., L.N., L.Y., Q.D., C.C., D.W.W.); and the Division of Intramural Research, National Institutes of Health National Institute of Environmental Health Sciences, Research Triangle Park, North Carolina (M.L.E., D.C.Z.)

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Dao Wen Wang 
Department of Internal Medicine, Institute of Hypertension, Tongji Hospital, Tongji Medical College, Huazhong University of Science and Technology, Wuhan, People’s Republic of China (X.W., L.N., L.Y., Q.D., C.C., D.W.W.); and the Division of Intramural Research, National Institutes of Health National Institute of Environmental Health Sciences, Research Triangle Park, North Carolina (M.L.E., D.C.Z.)

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site




  


  
  



			

		

	
	
 	
	  
  
		
		
			
			  
  
      
  
  
    	Article
	Figures & Data
	Info & Metrics
	eLetters
	 PDF + SI
	 PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Prolonged endoplasmic reticulum (ER) stress causes apoptosis and is associated with heart failure. Whether CYP2J2 and its arachidonic acid metabolites [epoxyeicosatrienoic acids (EETs)] have a protective influence on ER stress and heart failure has not been studied. Assays of myocardial samples from patients with end-stage heart failure showed evidence of ER stress. Chronic infusion of isoproterenol (ISO) or angiotensin II (AngII) by osmotic mini-pump induced cardiac hypertrophy and heart failure in mice as evaluated by hemodynamic measurements and echocardiography. Interestingly, transgenic (Tr) mice with cardiomyocyte-specific CYP2J2 expression were protected against heart failure compared with wild-type mice. ISO or AngII administration induced ER stress and apoptosis, and increased levels of intracellular Ca2+. These phenotypes were abolished by CYP2J2 overexpression in vivo or exogenous EETs treatment of cardiomyocytes in vitro. ISO or AngII reduced sarcoplasmic/endoplasmic reticulum calcium ATPase (SERCA2a) expression in hearts or isolated cardiomyocytes; however, loss of SERCA2a expression was prevented in CYP2J2 Tr hearts in vivo or in cardiomyocytes treated with EETs in vitro. The reduction of SERCA2a activity was concomitant with increased oxidation of SERCA2a. EETs reversed SERCA2a oxidation through increased expression of antioxidant enzymes and reduced reactive oxygen species levels. Tempol, a membrane-permeable radical scavenger, similarly decreased oxidized SERCA2a levels, restored SERCA2a activity, and markedly reduced ER stress response in the mice treated with ISO. In conclusion, CYP2J2-derived EETs suppress ER stress response in the heart and protect against cardiac failure by maintaining intracellular Ca2+ homeostasis and SERCA2a expression and activity.
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