
    
      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 ArticleArticle

  
      

  
      Metabolism of Intravenous Methylnaltrexone in Mice, Rats, Dogs, and Humans
  
    	 Appavu Chandrasekaran, Zeen Tong, Hongshan Li, John C. L. Erve, William DeMaio, Igor Goljer, Oliver McConnell, Yakov Rotshteyn, Theresa Hultin, Rasmy Talaat and JoAnn Scatina


  
    	Drug Metabolism and Disposition April 2010,  38 (4) 606-616; DOI: https://doi.org/10.1124/dmd.109.031179 

  
  
  


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


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


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


John C. L. Erve 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


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


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


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


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


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


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


JoAnn Scatina 
	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

Methylnaltrexone (MNTX), a selective μ-opioid receptor antagonist, functions as a peripherally acting receptor antagonist in tissues of the gastrointestinal tract. This report describes the metabolic fate of [3H]MNTX or [14C]MNTX bromide in mice, rats, dogs, and humans after intravenous administration. Separation and identification of plasma and urinary MNTX metabolites was achieved by high-performance liquid chromatography-radioactivity detection and liquid chromatography/mass spectrometry. The structures of the most abundant human metabolites were confirmed by chemical synthesis and NMR spectroscopic analysis. Analysis of radioactivity in plasma and urine showed that MNTX underwent two major pathways of metabolism in humans: sulfation of the phenolic group to MNTX-3-sulfate (M2) and reduction of the carbonyl group to two epimeric alcohols, methyl-6α-naltrexol (M4) and methyl-6β-naltrexol (M5). Neither naltrexone nor its metabolite 6β-naltrexol were detected in human plasma after administration of MNTX, confirming an earlier observation that N-demethylation was not a metabolic pathway of MNTX in humans. The urinary metabolite profiles in humans were consistent with plasma profiles. In mice, the circulating and urinary metabolites included M5, MNTX-3-glucuronide (M9), 2-hydroxy-3-O-methyl MNTX (M6), and its glucuronide (M10). M2, M5, M6, and M9 were observed in rats. Dogs produced only one metabolite, M9. In conclusion, MNTX was not extensively metabolized in humans. Conversion to methyl-6-naltrexol isomers (M4 and M5) and M2 were the primary pathways of metabolism in humans. MNTX was metabolized to a higher extent in mice than in rats, dogs, and humans. Glucuronidation was a major metabolic pathway in mice, rats, and dogs, but not in humans. Overall, the data suggested species differences in the metabolism of MNTX.


Footnotes
	Disclosure: Progenics Pharmaceuticals, Inc. has a proprietary commercial interest in methylnaltrexone. Y.R. is an employee and stockholder of Progenics Pharmaceuticals, Inc.

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

doi:10.1124/dmd.109.031179.
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	area under curve
	MS/MS
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	and 2-hydroxy-3-O-methyl MNTX glucuronide.
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