
    
      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

  
      

  
      Estrogen Receptor β Is a Novel Therapeutic Target for Photoaging
  
    	 Ken C. N. Chang, Yihe Wang, Inn Gyung Oh, Susan Jenkins, Leonard P. Freedman, Catherine C. Thompson, Jin Ho Chung and Sunil Nagpal


  
    	Molecular Pharmacology May 2010,  77 (5) 744-750; DOI: https://doi.org/10.1124/mol.109.062877 

  
  
  


Ken C. N. Chang 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


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


Inn Gyung Oh 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


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


Leonard P. Freedman 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Catherine C. Thompson 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Jin Ho Chung 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Sunil Nagpal 
	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


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract

One of the many harmful factors faced by the skin is solar UV radiation, which damages skin by inducing chronic low-grade inflammation through increased expression of proinflammatory cytokines, metalloproteinases (MMPs) and cyclooxygenase-2 (COX-2). Estrogen receptors (ERs) α and β are ligand-dependent transcription factors that are expressed in skin, and an ERβ agonist has previously shown efficacy in vivo in models of pain and inflammation. Because ERβ does not carry the breast and uterine proliferation liabilities of ERα, we decided to explore the possibility of using ERβ as a target for photoaging. We show that ERβ-selective compounds suppressed the expression of cytokines and MMPs in activated keratinocytes and fibroblast-based in vitro models of photoaging. Furthermore, in activated dermal fibroblasts, ERβ-selective compounds also inhibited COX-2. These activities of ERβ ligands in skin cells correlated with the expression levels of ERβ and showed reversal by treatment with a potent synthetic ER antagonist. Furthermore, the pharmacology of ERβ-selective compound was observed in wild-type but not in skin cells obtained from ERβ knockout mice. Finally, we demonstrate that a synthetic ERβ agonist inhibited UV-induced photodamage and skin wrinkle formation in a murine model of photoaging. Therefore, the potential of an ERβ ligand to regulate multiple pathways underlying the cause of photoaging suggests ERβ to be a novel therapeutic target for the prevention and treatment of photoaging.

Footnotes
	Article, publication date, and citation information can be found at http://molpharm.aspetjournals.org.

doi:10.1124/mol.109.062877.
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