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    Abstract
Nephrotoxic lesions were induced in Fischer 344 rats using HgCl2, a proximal tubular toxin, and 2-bromoethanamine (BEA), a medullary toxin. Biochemical effects of these toxins on urinary composition were observed by high resolution 1H NMR spectroscopy over 9 days after dosing. The onset of, progression of, and recovery from the induced toxic lesions were also followed histopathologically and related to the perturbed urinary biochemistry. Urinary concentrations of 20 endogenous substances were measured simultaneously by NMR at eight time points, to provide a time-related 20-dimensional description of the urinary biochemistry for each rat. Principal components analysis and nonlinear mapping were used to reduce the biochemical parameter spaces for each rat to two or three dimensions for display and classification purposes. An investigation of alternative data-presentation methods was made, and taking interanimal means of the map coordinates at each time point yielded a novel type of metabolic trajectory diagram with which the biochemical abnormalities associated with the HgCl2 and BEA lesions could be related to the progression and recovery phases of the toxic lesions. The time-course trajectories showed characteristically different paths for each toxin. These trajectories allowed the time points at which there were maximum metabolic differences to be determined and provided the visualization of net movements of the treatment group populations in time in relation to interanimal variation. Control animal urine samples subjected to this analysis showed simple clustering, with no evidence of metabolic trajectory. The trajectory for BEA showed different routes for onset of and recovery from toxicity, whereas for HgCl2 the outward trajectory (onset) mapped a space similar to the inward trajectory (recovery phase). This suggests that the NMR-detectable biochemical abnormalities after mercury toxicity mainly reflect the proportions of functional cells lining the nephron, whereas the biochemical abnormalities associated with renal medullary insult probably relate to functional integrity. An examination has been made for those metabolites that are most responsible for defining the trajectories, i.e., the discrimination of renal cortical and medullary toxicity from each other and from controls. These discriminatory metabolites (using paired t test, p < 0.001) included valine, taurine, trimethylamine N-oxide, and glucose for HgCl2 and acetate, methylamine, dimethylamine, lactate, and creatine for BEA, whereas citrate, succinate, N-acetyl resonances from as yet unidentified metabolites, hippurate, alanine, and 2-oxoglutarate played an important role in defining the biochemically perturbed trajectory of both toxins.(ABSTRACT TRUNCATED AT 400 WORDS)




  


  
  



  
      
  
  
    
	  
		
		
			
			  
  
      
  
  
    
  
      
  
    	
			MolPharm articles become freely available 12 months after publication, and remain freely available for 5 years. 


			Non-open access articles that fall outside this five year window are available only to institutional subscribers and current ASPET members, or through the article purchase feature at the bottom of the page. 


			 


				Click here for information on institutional subscriptions.
	Click here for information on individual ASPET membership.


			



 

  




  


  
  



			

		

	
	
 	
	  
  
		
		
			
			  
  
      
  
  
    Log in using your username and password

  Username *
 



  Password *
 





Forgot your user name or password?




Purchase access
You may purchase access to this article. This will require you to create an account if you don't already have one.

  


  
  



			

		

	
	
 	
	
	


  


  
  



  





  


  
  



  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
        In this issue

    
  
  
    
  
    
  
      
  
  
    
    
  
  
      
      
          Molecular Pharmacology      
      
        	Vol. 42, Issue 5 1 Nov 1992 


      
      
        		Table of Contents
	Table of Contents (PDF)
	Index by author
	Back Matter (PDF)
	Editorial Board (PDF)
	Front Matter (PDF)




      




  


  
  



  



  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  


  
      
  
  
     Article Alerts

  
    
  
      
  
  
    
  User Name *
 



  Password *
 


Sign In to Email Alerts with your Email Address

  Email *
 








  


  
  



  





  


  
  


  
      
  
  
     Email Article

  
    
  
      
  
  
    
 Thank you for sharing this Molecular Pharmacology article.
NOTE: We request your email address only to inform the recipient that it was you who recommended this article, and that it is not junk mail. We do not retain these email addresses.




  Your Email *
 



  Your Name *
 



  Send To *
 

Enter multiple addresses on separate lines or separate them with commas.




  You are going to email the following 
 Nuclear magnetic resonance spectroscopy and pattern recognition analysis of the biochemical processes associated with the progression of and recovery from nephrotoxic lesions in the rat induced by mercury(II) chloride and 2-bromoethanamine.



  Message Subject 
 (Your Name) has forwarded a page to you from Molecular Pharmacology



  Message Body 
 (Your Name) thought you would be interested in this article in Molecular Pharmacology.



  Your Personal Message 
 








CAPTCHAThis question is for testing whether or not you are a human visitor and to prevent automated spam submissions.










  


  
  



  





  


  
  


  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      
  
  
      Abstract

  
  
      Nuclear magnetic resonance spectroscopy and pattern recognition analysis of the biochemical processes associated with the progression of and recovery from nephrotoxic lesions in the rat induced by mercury(II) chloride and 2-bromoethanamine.
  
    	 E Holmes, F W Bonner, B C Sweatman, J C Lindon, C R Beddell, E Rahr and J K Nicholson


  
    	Molecular Pharmacology November 1, 1992,  42 (5) 922-930; 

  
  
  



  

  
  	      Citation Manager Formats

        
      	BibTeX
	Bookends
	EasyBib
	EndNote (tagged)
	EndNote 8 (xml)
	Medlars
	Mendeley
	Papers
	RefWorks Tagged
	Ref Manager
	RIS
	Zotero

    

  



  


  
  



  





  


  
  


  
        

    
  
  
    
  


  
  



          

        

        
        
          
            
  
      
  
  
     Share  


  
  


  
      
  
  
    
  
    
  
      
  
  
    
  
  
      Abstract

  
  
      Nuclear magnetic resonance spectroscopy and pattern recognition analysis of the biochemical processes associated with the progression of and recovery from nephrotoxic lesions in the rat induced by mercury(II) chloride and 2-bromoethanamine.
  
    	 E Holmes, F W Bonner, B C Sweatman, J C Lindon, C R Beddell, E Rahr and J K Nicholson


  
    	Molecular Pharmacology November 1, 1992,  42 (5) 922-930; 

  
  
  



  


  
  



  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  
      
  
  
    [image: Reddit logo] [image: Twitter logo] [image: Facebook logo] [image: Mendeley logo]
  


  
  



  



  


  
  


  
      
  
  
    	Tweet Widget
	Facebook Like
	Google Plus One



  


  
  



          

        

	
 	
	
	


  


  
  



  
        Jump to section

    
  
  
    	Article
	Info & Metrics
	eLetters
	 PDF



  


  
  



  
      
  
  
    
  
     Related Articles


 Cited By...


 Similar Articles






  



  


  
  



  
      
  
  
    
  


  
  



  
      
  
  
    
  
    
  
      
  
  
    Advertisement



  



  


  
  



  



  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
      
    
  
    
  
    
  
                
    
      
  
    
  
      
  
  
    
  
      
  
    

	Home
	Alerts




Facebook   Twitter   LinkedIn   RSS
  




  


  
  



  

  
    
  
        Navigate

    
  
  
    	Current Issue
	Fast Forward by date
	Fast Forward by section
	Latest Articles
	Archive
	Search for Articles
	Feedback
	ASPET

  


  
  



  

  
    
  
        More Information

    
  
  
    	About Molecular Pharmacology
	Editorial Board
	Instructions to Authors
	Submit a Manuscript
	Customized Alerts
	RSS Feeds
	Subscriptions
	Permissions
	Terms & Conditions of Use

  


  
  



  

  
    
  
        ASPET's Other Journals

    
  
  
    	Drug Metabolism and Disposition
	Journal of Pharmacology and Experimental Therapeutics
	Pharmacological Reviews
	Pharmacology Research & Perspectives

  


  
  



  


    

  


  


  

  
  
    
  
    
  
                
    
      
  
    
  
      
  
  
    
  
      
  
    ISSN 1521-0111 (Online)


Copyright © 2024 by the American Society for Pharmacology and Experimental Therapeutics

  




  


  
  



  



    

  


  


  

  
    
  
      







  