
    
      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 Issues]Virtual Issues
	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: Journal of Pharmacology and Experimental Therapeutics]  


  
  



  



    

  


  


  


  
      
  	    
  
    
  
                
    
      	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: Journal of Pharmacology and Experimental Therapeutics]      

                

          



  
    
  
                
    
      
  
    
  
      
  
  
    
  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 Issues]Virtual Issues
	Feedback
	Submit


    

  



  
                
    
      	 Visit jpet on Facebook
	 Follow jpet on Twitter
	 Follow jpet on LinkedIn

    

  


  



  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
		
		
			
			  
  
      
  
  
    
  
  
      Research ArticleENDOCRINE AND REPRODUCTIVE

  
      

  
      Hypoglycemic Effect of Insulin-Transferrin Conjugate in Streptozotocin-Induced Diabetic Rats
  
    	 Cindy Q. Xia, Jeff Wang and Wei-Chiang Shen


  
    	Journal of Pharmacology and Experimental Therapeutics November 2000,  295 (2) 594-600; 

  
  
  


Cindy Q. Xia 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


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


Wei-Chiang Shen 
	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

Transferrin (Tf) receptor-mediated transcytosis of insulin-transferrin conjugate (In-Tf) has been demonstrated in cultured human enterocyte-like Caco-2 cells. In the present report, oral delivery of insulin as a Tf conjugate in streptozotocin (STZ)-induced diabetic rats was investigated. Human insulin was conjugated at a 1:1 molar ratio to iron-loaded human Tf by a disulfide linkage. The stability of In-Tf and the free insulin released from In-Tf was studied in the presence of rat liver slices by using radioimmunoassay. The release of free insulin involved a disulfide reduction reaction that was inhibited by the pretreatment of the liver slice with a sulfhydryl-reactive reagent N-ethylmaleimide. A protease inhibitor cocktail also showed a partial inhibition of insulin degradation. The biological activity of the conjugate was tested in STZ-induced diabetic rats with s.c. administration, and the conjugate exhibited a slow but prolonged hypoglycemic effect compared with that of the native human insulin. In-Tf also displayed a slow but prolonged hypoglycemic effect after oral administration in fasted STZ-induced diabetic rats in a dose-dependent manner. Furthermore, In-Tf was detected in the serum of rats at 4 h after oral administration of the conjugate, indicating that In-Tf can overcome the barriers in the gastrointestinal tract and be absorbed as an intact conjugate. These results demonstrate that transepithelial transport via TfR-mediated transcytosis is a feasible approach for developing the oral delivery of insulin, as well as other peptide drugs.


Footnotes
	
Send reprint requests to: Dr. Wei-Chiang Shen, 1985 Zonal Ave., PSC 404B, Los Angeles, CA 90089-9121. E-mail:weishen{at}hsc.usc.edu


	
↵1 This work was supported in part by a grant from American Diabetes Association.
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