
    
      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 Special Sections]Virtual Special Sections
	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: Drug Metabolism & Disposition]  


  
  



  



    

  


  


  


  
      
  	    
  
    
  
                
    
      	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: Drug Metabolism & Disposition]      

                

          



  
    
  
                
    
      
  
    
  
      
  
  
    
  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 Special Sections]Virtual Special Sections
	Feedback
	Submit


    

  



  
                
    
      	 Visit dmd on Facebook
	 Follow dmd on Twitter
	 Follow ASPET on LinkedIn

    

  


  



  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
		
		
			
			  
  
      
  
  
    
  
  
      Research ArticleSpecial Section on Emerging Novel Enzyme Pathways in Drug Metabolism

  
      

  
      Ocular Metabolism of Levobunolol: Historic and Emerging Metabolic Pathways
  
    	 Upendra A. Argikar, Jennifer L. Dumouchel, Christine E. Dunne, Chitra Saran, Amanda L. Cirello and Mithat Gunduz


  
    	Drug Metabolism and Disposition August 2016,  44 (8) 1304-1312; DOI: https://doi.org/10.1124/dmd.116.070458 

  
  
  


Upendra A. Argikar 
Novartis Institutes for Biomedical Research, Analytical Sciences and Imaging, Cambridge, Massachusetts (U.A.A., J.L.D., C.S., A.L.C., M.G.); and Department of Chemistry, Colorado State University, Fort Collins, Colorado (C.E.D.)

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


Jennifer L. Dumouchel 
Novartis Institutes for Biomedical Research, Analytical Sciences and Imaging, Cambridge, Massachusetts (U.A.A., J.L.D., C.S., A.L.C., M.G.); and Department of Chemistry, Colorado State University, Fort Collins, Colorado (C.E.D.)

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


Christine E. Dunne 
Novartis Institutes for Biomedical Research, Analytical Sciences and Imaging, Cambridge, Massachusetts (U.A.A., J.L.D., C.S., A.L.C., M.G.); and Department of Chemistry, Colorado State University, Fort Collins, Colorado (C.E.D.)

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


Chitra Saran 
Novartis Institutes for Biomedical Research, Analytical Sciences and Imaging, Cambridge, Massachusetts (U.A.A., J.L.D., C.S., A.L.C., M.G.); and Department of Chemistry, Colorado State University, Fort Collins, Colorado (C.E.D.)

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


Amanda L. Cirello 
Novartis Institutes for Biomedical Research, Analytical Sciences and Imaging, Cambridge, Massachusetts (U.A.A., J.L.D., C.S., A.L.C., M.G.); and Department of Chemistry, Colorado State University, Fort Collins, Colorado (C.E.D.)

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


Mithat Gunduz 
Novartis Institutes for Biomedical Research, Analytical Sciences and Imaging, Cambridge, Massachusetts (U.A.A., J.L.D., C.S., A.L.C., M.G.); and Department of Chemistry, Colorado State University, Fort Collins, Colorado (C.E.D.)

	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
Although ocular transport and delivery have been well studied, metabolism in the eye is not well documented, even for clinically available medications such as levobunolol, a potent and nonselective β-adrenergic receptor antagonist. Recently, we reported an in vitro methodology that could be used to evaluate ocular metabolism across preclinical species and humans. The current investigation provides detailed in vitro ocular and liver metabolism of levobunolol in rat, rabbit, and human S9 fractions, including the formation of equipotent active metabolite, dihydrolevobunolol, with the help of high-resolution mass spectrometry. 11 of the 16 metabolites of levobunolol identified herein, including a direct acetyl conjugate of levobunolol observed in all ocular and liver fractions, have not been reported in the literature. The study documents the identification of six human ocular metabolites that have never been reported. The current investigation presents evidence for ocular and hepatic metabolism of levobunolol via non-cytochrome P450 pathways, which have not been comprehensively investigated to date. Our results indicated that rat liver S9 and human ocular S9 fractions formed the most metabolites. Furthermore, liver was a poor in vitro surrogate for eye, and rat and rabbit were poor surrogates for human in terms of the rate and extent of levobunolol metabolism.
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