
    
      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

    

  


  



  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
		
		
			
			  
  
      
  
  
    
  
  
      OtherArticle

  
      

  
      The Role of Human UDP-Glucuronyltransferases on the Formation of the Methylenedioxymethamphetamine (Ecstasy) Phase II Metabolites R- and S-3-Methoxymethamphetamine 4-O-Glucuronides
  
    	 Andrea E. Schwaninger, Markus R. Meyer, Josef Zapp and Hans H. Maurer


  
    	Drug Metabolism and Disposition November 2009,  37 (11) 2212-2220; DOI: https://doi.org/10.1124/dmd.109.029215 

  
  
  


Andrea E. Schwaninger 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Markus R. Meyer 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


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


Hans H. Maurer 
	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

        Different pharmacokinetic properties have been observed for the two enantiomers of the entactogen 3,4-methylendioxy-methamphetamine, most probably a result of enantioselective metabolism. The aim of the present work was to study the involvement of human UDP-glucuronyltransferase (UGT) isoforms in the glucuronidation of the enantiomers of its major metabolite 4-hydroxy-3-methoxymethamphetamine (HMMA). First, the reference standards of R- and S-HMMA-O-glucuronide were synthesized semipreparatively using the enzymes of rat liver microsomes, followed by isolation with semipreparative high-performance liquid chromatography and identification using mass spectrometry and NMR. Racemic HMMA was then incubated using heterologously expressed human UGTs and pooled human liver microsomes (HLMs), and the glucuronides were quantified by liquid chromatography-linear ion trap-mass spectrometry. UGT1A1, UGT1A3, UGT1A8, UGT1A9, UGT2B4, UGT2B7, UGT2B15, and UGT2B17 were involved in the glucuronidation of HMMA. UGT2B15, UGT2B17, and HLM revealed classic Michaelis-Menten kinetics, whereas UGT1A9 and UGT2B7 showed sigmoidal curves and the respective Eadie-Hofstee plots indicated autoactivation kinetics. UGT2B15 showed the highest affinity and activity. UGT2B15, UGT2B17, and HLMs were not considerably enantioselective but showed slight preferences for S-HMMA. Marked enantioselectivity could only be observed for UGT1A9 with respect to the S-enantiomer and for UGT2B7 with respect to the R-enantiomer. In conclusion, the O-glucuronidation of HMMA in vivo should not be expected to be enantioselective, and the different pharmacokinetic properties may not be caused directly by glucuronidation.

      
	MDMA, 3,4-methylenedioxymethamphetamine
	DHMA, dihydroxymethamphetamine
	COMT, catechol-O-methyltransferase
	HMMA, 4-hydroxy-3-methoxymethamphetamine
	UGT, UDP-glucuronyltransferase
	SULT, sulfotransferase
	RLM, rat liver microsome
	M6G, morphine-6-β-d-glucuronide
	UDPGA, UDP-glucuronic acid
	HPLC, high-performance liquid chromatography
	ICM, insect cell microsome
	HLM, pooled human liver microsome
	S-HFBPCl, S-heptafluorobutyrylprolyl chloride
	GC/MS, gas chromatography/mass spectrometry
	LC/MS, liquid chromatography/mass spectrometry.
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