
    
      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

  
      

  
      Protection against Hydrogen Peroxide-Mediated Cytotoxicity in Friedreich's Ataxia Fibroblasts Using Novel Iron Chelators of the 2-Pyridylcarboxaldehyde Isonicotinoyl Hydrazone Class
  
    	 C. K. Lim, D. S. Kalinowski and D. R. Richardson


  
    	Molecular Pharmacology July 2008,  74 (1) 225-235; DOI: https://doi.org/10.1124/mol.108.046847 

  
  
  


C. K. Lim 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


D. S. Kalinowski 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


D. R. Richardson 
	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

        Iron-loading diseases remain an important problem because of the toxicity of iron-catalyzed redox reactions. Iron loading occurs in the mitochondria of Friedreich's ataxia (FA) patients and may play a role in its pathogenesis. This suggests that iron chelation therapy could be useful. We developed previously the lipophilic iron chelators known as the 2-pyridylcarboxaldehyde isonicotinoyl hydrazone (PCIH) ligands and identified 2-pyridylcarboxaldehyde 2-thiophenecarboxyl hydrazone (PCTH) as the most promising analog. Hence, this study assessed the efficacy of PCTH and other PCIH analogs compared with various chelators, including deferiprone and desferrioxamine (DFO). Age- and sex-matched control and FA fibroblasts were preincubated with iron chelators and subsequently challenged with 50 μM H2O2 for up to 24 h. The current study demonstrates an interesting structure-activity relationship among the closely related PCIH series of ligands, with only PCTH being highly effective at preventing H2O2-induced cytotoxicity. PCTH increased FA fibroblast cell viability by up to 70%, whereas DFO rescued viability by 1 to 5% only. Hence, PCTH, which was well tolerated by cells was far more effective than DFO at preventing oxidative stress. It is noteworthy that kinetic studies demonstrated PCTH to rapidly penetrate cells to induce 59Fe efflux, whereas DFO, PCIH, 2-pyridylcarboxaldehyde benzoyl hydrazone, and 2-pyridylcarboxaldehyde m-bromobenzoyl hydrazone were far slower, indicating it is the rate of chelator permeation that is crucial for protection against H2O2. In addition, PCTH was found to be as effective as or more effective than conventional radical scavengers or the antioxidant idebenone (which has undergone clinical trials) at protecting cells against H2O2-mediated cytotoxicity. These findings further indicate the potential of PCTH for treatment of iron overload.

      
Footnotes
	
        ABBREVIATIONS: DFO, desferrioxamine; L1, deferiprone; ICL670A deferasirox; PCIH, 2-pyridylcarboxaldehyde isonicotinoyl hydrazone; PIH, pyridoxal isonicotinoyl hydrazone; Tf, transferrin; PCBH, 2-pyridylcarboxaldehyde benzoyl hydrazone; PCTH, 2-pyridylcarboxaldehyde 2-thiophenecarboxyl hydrazone; PCBBH, 2-pyridylcarboxaldehyde m-bromobenzoyl hydrazone; FA, Friedreich's ataxia; BPS, bathophenanthroline disulfonate; Cat, catalase; DTPA, diethylenetriaminepentaacetic acid; DP, dipyridyl; MnTBAP, manganese(III) meso-tetrakis(4-benzoic acid)-porphyrin; SOD, superoxide dismutase; PCAH, 2-pyridylcarboxaldehyde p-aminobenzoyl hydrazone; PCHH, 2-pyridylcarboxaldehyde p-hydroxybenzoyl hydrazone.
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