
    
      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: Journal of Pharmacology and Experimental Therapeutics]  


  
  



  



    

  


  


  


  
      
  	    
  
    
  
                
    
      	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: Journal of Pharmacology and Experimental Therapeutics]      

                

          



  
    
  
                
    
      
  
    
  
      
  
  
    
  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 jpet on Facebook
	 Follow jpet on Twitter
	 Follow jpet on LinkedIn

    

  


  



  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
		
		
			
			  
  
      
  
  
    
  
  
      Research ArticleArticle

  
      

  
      Stimulation by Transforming Growth Factor-α of DNA Synthesis and Proliferation of Adult Rat Hepatocytes in Primary Cultures: Modulation by α- and β-Adrenoceptor Agonists
  
    	 Mitsutoshi Kimura and Masahiko Ogihara


  
    	Journal of Pharmacology and Experimental Therapeutics October 1999,  291 (1) 171-180; 

  
  
  


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


Masahiko Ogihara 
	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

We investigated the effects of transforming growth factor α (TGF-α) on DNA synthesis and proliferation in primary cultures of adult rat hepatocytes and examined the influence of α and β adrenoceptor agonists on the TGF-α-induced responses. TGF-α (1.0 ng/ml) produced a 4.1-fold elevation of DNA synthesis during 3 h of culture and a 1.2-fold increase in the nucleus number (proliferation) during 4 h of culture at a cell density of 3.3 × 104 cells/cm2. The TGF-α-induced hepatocyte DNA synthesis and proliferation were dose-dependent at EC50 values of 0.36 ng/ml and 0.45 ng/ml, respectively. Hepatocyte DNA synthesis and proliferation induced by 1.0 ng/ml TGF-α did not reduce even at higher initial plating densities (5.0 × 104 and 1.0 × 105 cells/cm2). Increasing concentrations of the β2 adrenoceptor agonist metaproterenol (10−7–10−6 M) markedly reduced the proliferative effects of TGF-α, whereas those of the α2 adrenoceptor agonist 5-bromo-6-[2-imidazolin-2-yl-amino]-quinoxaline (UK-14304; 10−6–10−5 M) and the α1adrenoceptor agonist phenylephrine (10−7–10−6 M) significantly potentiated the TGF-α action. The proliferative effects of TGF-α (1.0 ng/ml) were not affected significantly by a monoclonal antiepidermal growth factor receptor antibody (1–100 ng/ml) and were almost completely blocked by specific inhibitors of signal transducers such as genistein (10−5 M), 1–6[[17β-3methoxyestra-1,3,5(10)-trien-17-yl]amino]hexyl]-1H-pyrrol2,5-dione (U-73122; 0−5 M), wortmannin (5 × 10−7M), sphingosine (5 × 10−6 M), 2′-amino-3′-methoxyflavone (PD98059; 5 × 10−5 M), and rapamycin (10 ng/ml). These results suggest that among the elements that link signals of cell surface receptor to the nucleus, the proliferative action of TGF-α is mediated, at least, by tyrosine kinase, phospholipase C, phosphatidylinositol 3-kinase, protein kinase C, mitogen-activated protein kinase kinase, and ribosomal protein p70 S6 kinase.


Footnotes
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	MAP
	mitogen-activated protein
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