
    
      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

  
      

  
      Prolyl Hydroxylase Inhibitors Depend on Extracellular Glucose and Hypoxia-Inducible Factor (HIF)-2α to Inhibit Cell Death Caused by Nerve Growth Factor (NGF) Deprivation: Evidence that HIF-2α Has a Role in NGF-Promoted Survival of Sympathetic Neurons
  
    	 David J. Lomb, Lynette A. Desouza, James L. Franklin and Robert S. Freeman


  
    	Molecular Pharmacology May 2009,  75 (5) 1198-1209; DOI: https://doi.org/10.1124/mol.108.053157 

  
  
  


David J. Lomb 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Lynette A. Desouza 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


James L. Franklin 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Robert S. Freeman 
	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

        Neurotrophins are critical for the survival of neurons during development and insufficient access to neurotrophins later in life may contribute to the loss of neurons in neurodegenerative disease, spinal cord injury, and stroke. The prolyl hydroxylase inhibitors ethyl 3,4-dihydroxybenzoic acid (DHB) and dimethyloxalylglycine (DMOG) were shown to inhibit cell death in a model of neurotrophin deprivation that involves depriving sympathetic neurons of nerve growth factor (NGF). Here we show that treatment with DMOG or DHB reverses the decline in 2-deoxyglucose uptake caused by NGF withdrawal and suppresses the NGF deprivation-induced accumulation of reactive oxygen species. Neither DMOG nor DHB prevented death when NGF deprivation was carried out under conditions of glucose starvation, and both compounds proved toxic to NGF-maintained neurons deprived of glucose, suggesting that their survival-promoting effects are mediated through the preservation of glucose metabolism. DHB and DMOG are well known activators of hypoxia-inducible factor (HIF), but whether activation of HIF underlies their survival-promoting effects is not known. Using gene disruption and RNA interference, we provide evidence that DMOG and, to a lesser extent, DHB require HIF-2α expression to inhibit NGF deprivation-induced death. Furthermore, suppressing basal HIF-2α expression, but not HIF-1α, in NGF-maintained neurons is sufficient to promote cell death. These results implicate HIF-2α in the neuroprotective mechanisms of prolyl hydroxylase inhibitors and in an endogenous cell survival pathway activated by NGF in developing neurons.
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