
    
      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

  
      

  
      Role of Haptoglobin on the Uptake of Native and β-Chain [Trimesoyl-(Lys82)β-(Lys82)β] Cross-Linked Human Hemoglobins in Isolated Perfused Rat Livers
  
    	 Edwin C. Y. Chow, Lichuan Liu, Noam Ship, Ronald H. Kluger and K. Sandy Pang


  
    	Drug Metabolism and Disposition May 2008,  36 (5) 937-945; DOI: https://doi.org/10.1124/dmd.107.019174 

  
  
  


Edwin C. Y. Chow 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


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


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


Ronald H. Kluger 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


K. Sandy Pang 
	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

        The role of haptoglobin in liver cell entry of acellular native hemoglobin, and cross-linked human hemoglobin, a potentially useful oxygen-carrier alternative in transfusion medicine, was examined in the recirculating, perfused rat liver preparation. Doses of tritiated native human or β-chain [trimesoyl-(Lys82)β-(Lys82)β] cross-linked human hemoglobin were preincubated with haptoglobin-containing rat plasma or Krebs Henseleit bicarbonate buffer for 30 min and used for perfusion. Concentrations (dpm/ml) in reservoir, before and after separation of the hemoglobins and metabolites by gel filtration fast protein liquid chromatography column chromatography, were similar, showing mostly the presence of intact hemoglobin. Each hemoglobin species underwent a rapid distribution phase, followed by a protracted elimination phase. The radioactivity in bile at 3 h consisted of low molecular weight metabolites, and cumulative excretion was slightly higher when rat plasma was present: for native hemoglobin, 7.1 ± 1.6% versus 9.2 ± 2.1% dose; for cross-linked hemoglobin, 5.0 ± 1.7% versus 7.2 ± 0.8% dose. Data fit to a two-compartment model and physiologically based model revealed a significantly faster influx clearance (CLinflux) over the metabolic intrinsic clearance (CLint, met). The ratios of CLinflux/CLint, met were 125 and 535 for native hemoglobin in the absence and presence of rat haptoglobin, respectively, according to compartmental analyses; the ratios were 25 and 53, respectively, according to physiological modeling. The corresponding ratios for cross-linked hemoglobin in the absence and presence of rat haptoglobin were 55 and 81, respectively, and 24 and 70 for compartmental and physiological modeling. Although haptoglobin enhanced the hepatic internalization of the hemoglobins, the impact on the net clearance was lessened since degradation was the rate-limiting step.
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        ABBREVIATIONS: α, hybrid constant associated with the distribution phase in compartmental modeling; β, hybrid constant associated with the elimination phase in compartmental modeling; CR, CEC, and CL, concentrations of hemoglobin in reservoir, extracellular plasma, and liver compartments, respectively; CL, hepatic clearance; CLinflux and CLefflux, influx and efflux clearances, respectively, at the sinusoidal membrane; CLint, met, hepatic metabolic intrinsic clearance; k12, micro rate constant denoting entry from central compartment to peripheral compartment; k21, micro rate constant denoting entry from peripheral compartment to central compartment; k20, micro rate constant denoting elimination from peripheral compartment; Hp, haptoglobin; HB, hemoglobin; KHB, Krebs Henseleit bicarbonate buffer; Q, total hepatic flow rate; VR, VEC, and VL, volumes of reservoir, extracellular plasma, and liver, respectively; PBPK, physiologically based pharmacokinetic; AUC, area under the curve.
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