
    
      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

  
      

  
      Plasma Stability-Dependent Circulation of Acyl Glucuronide Metabolites in Humans: How Circulating Metabolite Profiles of Muraglitazar and Peliglitazar Can Lead to Misleading Risk Assessment
  
    	 Donglu Zhang, Nirmala Raghavan, Lifei Wang, Yongjun Xue, Mary Obermeier, Stephanie Chen, Shiwei Tao, Hao Zhang, Peter T. Cheng, Wenying Li, Ragu Ramanathan, Zheng Yang and W. Griffith Humphreys


  
    	Drug Metabolism and Disposition January 2011,  39 (1) 123-131; DOI: https://doi.org/10.1124/dmd.110.035048 

  
  
  


Donglu Zhang 
Pharmaceutical Candidate Optimization (D.Z., N.R., L.W., Y.X., M.O., W.L., R.R., Z.Y., W.G.H.) and Discovery Chemistry (S.C., S.T., H.Z., P.T.C.), Bristol-Myers Squibb Research and Development, Princeton, New Jersey

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


Nirmala Raghavan 
Pharmaceutical Candidate Optimization (D.Z., N.R., L.W., Y.X., M.O., W.L., R.R., Z.Y., W.G.H.) and Discovery Chemistry (S.C., S.T., H.Z., P.T.C.), Bristol-Myers Squibb Research and Development, Princeton, New Jersey

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


Lifei Wang 
Pharmaceutical Candidate Optimization (D.Z., N.R., L.W., Y.X., M.O., W.L., R.R., Z.Y., W.G.H.) and Discovery Chemistry (S.C., S.T., H.Z., P.T.C.), Bristol-Myers Squibb Research and Development, Princeton, New Jersey

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


Yongjun Xue 
Pharmaceutical Candidate Optimization (D.Z., N.R., L.W., Y.X., M.O., W.L., R.R., Z.Y., W.G.H.) and Discovery Chemistry (S.C., S.T., H.Z., P.T.C.), Bristol-Myers Squibb Research and Development, Princeton, New Jersey

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


Mary Obermeier 
Pharmaceutical Candidate Optimization (D.Z., N.R., L.W., Y.X., M.O., W.L., R.R., Z.Y., W.G.H.) and Discovery Chemistry (S.C., S.T., H.Z., P.T.C.), Bristol-Myers Squibb Research and Development, Princeton, New Jersey

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


Stephanie Chen 
Pharmaceutical Candidate Optimization (D.Z., N.R., L.W., Y.X., M.O., W.L., R.R., Z.Y., W.G.H.) and Discovery Chemistry (S.C., S.T., H.Z., P.T.C.), Bristol-Myers Squibb Research and Development, Princeton, New Jersey

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


Shiwei Tao 
Pharmaceutical Candidate Optimization (D.Z., N.R., L.W., Y.X., M.O., W.L., R.R., Z.Y., W.G.H.) and Discovery Chemistry (S.C., S.T., H.Z., P.T.C.), Bristol-Myers Squibb Research and Development, Princeton, New Jersey

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


Hao Zhang 
Pharmaceutical Candidate Optimization (D.Z., N.R., L.W., Y.X., M.O., W.L., R.R., Z.Y., W.G.H.) and Discovery Chemistry (S.C., S.T., H.Z., P.T.C.), Bristol-Myers Squibb Research and Development, Princeton, New Jersey

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


Peter T. Cheng 
Pharmaceutical Candidate Optimization (D.Z., N.R., L.W., Y.X., M.O., W.L., R.R., Z.Y., W.G.H.) and Discovery Chemistry (S.C., S.T., H.Z., P.T.C.), Bristol-Myers Squibb Research and Development, Princeton, New Jersey

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


Wenying Li 
Pharmaceutical Candidate Optimization (D.Z., N.R., L.W., Y.X., M.O., W.L., R.R., Z.Y., W.G.H.) and Discovery Chemistry (S.C., S.T., H.Z., P.T.C.), Bristol-Myers Squibb Research and Development, Princeton, New Jersey

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


Ragu Ramanathan 
Pharmaceutical Candidate Optimization (D.Z., N.R., L.W., Y.X., M.O., W.L., R.R., Z.Y., W.G.H.) and Discovery Chemistry (S.C., S.T., H.Z., P.T.C.), Bristol-Myers Squibb Research and Development, Princeton, New Jersey

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


Zheng Yang 
Pharmaceutical Candidate Optimization (D.Z., N.R., L.W., Y.X., M.O., W.L., R.R., Z.Y., W.G.H.) and Discovery Chemistry (S.C., S.T., H.Z., P.T.C.), Bristol-Myers Squibb Research and Development, Princeton, New Jersey

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


W. Griffith Humphreys 
Pharmaceutical Candidate Optimization (D.Z., N.R., L.W., Y.X., M.O., W.L., R.R., Z.Y., W.G.H.) and Discovery Chemistry (S.C., S.T., H.Z., P.T.C.), Bristol-Myers Squibb Research and Development, Princeton, New Jersey

	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
Muraglitazar and peliglitazar, two structural analogs differing by a methyl group, are dual peroxisome proliferator-activated receptor-α/γ activators. Both compounds were extensively metabolized in humans through acyl glucuronidation to form 1-O-β-acyl glucuronide (AG) metabolites as the major drug-related components in bile, representing at least 15 to 16% of the dose after oral administration. Peliglitazar AG was the major circulating metabolite, whereas muraglitazar AG was a very minor circulating metabolite in humans. Peliglitazar AG circulated at lower concentrations in animal species than in humans. Both compounds had a similar glucuronidation rate in UDP-glucuronic acid-fortified human liver microsomal incubations and a similar metabolism rate in human hepatocytes. Muraglitazar AG and peliglitazar AG were chemically synthesized and found to be similarly oxidized through hydroxylation and O-demethylation in NADPH-fortified human liver microsomal incubations. Peliglitazar AG had a greater stability than muraglitazar AG in incubations in buffer, rat, or human plasma (pH 7.4). Incubations of muraglitazar AG or peliglitazar AG in plasma produced more aglycon than acyl migration products compared with incubations in the buffer. These data suggested that the difference in plasma stability, not differences in intrinsic formation, direct excretion, or further oxidation of muraglitazar AG or peliglitazar AG, contributed to the observed difference in the circulation of these AG metabolites in humans. The study demonstrated the difficulty in doing risk assessment based on metabolite exposure in plasma because the more reactive muraglitazar AG would not have triggered a threshold of concern based on the recent U.S. Food and Drug Administration guidance on Metabolites in Safety Testing, whereas the more stable peliglitazar AG would have.
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	ABBREVIATIONS:

	UGT
	UDP-glucuronosyltransferase
	MeOH
	methanol
	AG
	1-O-β-acyl-glucuronide
	THF
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	HPLC
	high-performance liquid chromatography
	MS
	mass spectrometry
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	liquid chromatography
	DMSO
	dimethyl sulfoxide
	UDPGA
	UDP-glucuronic acid
	TFA
	trifluoroacetic acid
	AUC
	area under the time-concentration curve.
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