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    Abstract

The blood-brain barrier (BBB) transport and metabolism of a novel arginine-vasopressin fragment 4-9 [AVP4-9, isoelectric point; (pI) = 9.2] analog, that is, cationic AVP4-9 (C-AVP4-9, PI = 9.8), were examined in vivo and in vitro. At 45 min after an i.v. administration to mice, the cerebrum-to-plasma concentration ratios of 35S-labeled AVP4-9 and 125I-labeled C-AVP4-9were 0.103 and 0.330 ml/g cerebrum, respectively, and the BBB permeation clearances were 1.47 × 10−4 and 3.10 × 10−4 ml/min/g cerebrum, respectively. In the in vitro study using mouse brain capillary endothelial cells immortalized by SV40 infection (MBEC4), the acid-resistant binding values of35S-labeled AVP4-9 and 125I-labeled C-AVP4-9 to MBEC4 at 120 min were 0.93 and 1.95 μl/mg protein (as the cell/medium ratios), respectively.35S-labeled AVP4-9 showed two-phase saturable acid-resistant binding, and its half-saturation constants (KD) were 3.8 nM (high affinity) and 45.7 μM (low affinity). 125I-labeled C-AVP4-9showed single-phase saturable acid-resistant binding, with aKD value of 16.4 μM. The acid-resistant binding of 125I-labeled C-AVP4-9 was significantly dependent on temperature and medium osmolarity. The acid-resistant binding of 125I-labeled C-AVP4-9was inhibited by dancylcadaverine, phenylarsine oxide (endocytosis inhibitors), 2,4-dinitrophenol (a metabolic inhibitor), and AVP4-9, poly(l-lysine), and protamine (cationic substances), but not by poly(l-glutamic acid) (an anionic peptide) and the V1 and V2vasopressin receptor antagonists. In addition, the conversion of C-AVP4-9 to AVP4-9 in the cerebral homogenate was confirmed by HPLC and mass spectrometry. The present results demonstrate that C-AVP4-9 is transported through the BBB more effectively than AVP4-9, via absorptive-mediated endocytosis, and that C-AVP4-9 is converted to the neuroactive parent peptide, AVP4-9, in the cerebrum.


Footnotes
	
Send reprint requests to: Professor Tetsuya Terasaki, Ph.D., Graduate School of Pharmaceutical Sciences, Tohoku University, Aoba, Aramaki, Aoba-ku, Sendai 980-8578, Japan.


	Abbreviations:	AME
	absorptive-mediated endocytosis
	AVP
	arginine-vasopressin
	AVP4-9
	AVP fragment 4-9
	C-AVP4-9
	cationic AVP4-9 analog
	BBB
	blood-brain barrier
	AUC
	area under the curve
	CNS
	central nervous system
	ESI-LC-MS
	electrospray ionization-liquid chromatography-mass spectrometry
	MBEC4
	mouse brain capillary endothelial cells immortalized by SV40 infection
	pI
	isoelectric point
	PPCE
	postproline cleaving enzyme
	RME
	receptor-mediated endocytosis
	TCA
	trichloroacetic acid
	ZPP
	N-benzyloxycarbonyl-prolyl-prolinal
	cell/medium ratios
	cell-to-medium concentration ratios


		Received January         19, 1999.
	Accepted March         29, 1999.




	The American Society for Pharmacology and Experimental Therapeutics



View Full Text
  


  
  



  
      
  
  
    
	  
		
		
			
			  
  
      
  
  
    
  
      
  
    	
			JPET 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

    
  
  
    
  
    
  
      
  
  
    
    
      [image: Journal of Pharmacology and Experimental Therapeutics: 290 (2)]

  
  
      
      
          Journal of Pharmacology and Experimental Therapeutics      
      
        	Vol. 290, Issue 2 1 Aug 1999 


      
      
        		Table of Contents
	About the Cover
	Index by author




      




  


  
  



  



  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  


  
      
  
  
     Article Alerts

  
    
  
      
  
  
    
  User Name *
 



  Password *
 


Sign In to Email Alerts with your Email Address

  Email *
 








  


  
  



  





  


  
  


  
      
  
  
     Email Article

  
    
  
      
  
  
    
 Thank you for sharing this Journal of Pharmacology and Experimental Therapeutics 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 
 In Vivo and In Vitro Evidence of Blood-Brain Barrier Transport of a Novel Cationic Arginine-Vasopressin Fragment 4-9 Analog



  Message Subject 
 (Your Name) has forwarded a page to you from Journal of Pharmacology and Experimental Therapeutics



  Message Body 
 (Your Name) thought you would be interested in this article in Journal of Pharmacology and Experimental Therapeutics.



  Your Personal Message 
 








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










  


  
  



  





  


  
  


  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      
  
  
      Research ArticleArticle

  
  
      In Vivo and In Vitro Evidence of Blood-Brain Barrier Transport of a Novel Cationic Arginine-Vasopressin Fragment 4-9 Analog
  
    	 Shuichi Tanabe, Yasuyuki Shimohigashi, Yasuhisa Nakayama, Takashi Makino, Tsugumi Fujita, Takeru Nose, Gozoh Tsujimoto, Teruo Yokokura, Mikihiko Naito, Takashi Tsuruo and Tetsuya Terasaki


  
    	Journal of Pharmacology and Experimental Therapeutics August 1, 1999,  290 (2) 561-568; 

  
  
  



  

  
  	      Citation Manager Formats

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

    

  



  


  
  



  





  


  
  


  
        

    
  
  
    
  


  
  



          

        

        
        
          
            
  
      
  
  
     Share  


  
  


  
      
  
  
    
  
    
  
      
  
  
    
  
  
      Research ArticleArticle

  
  
      In Vivo and In Vitro Evidence of Blood-Brain Barrier Transport of a Novel Cationic Arginine-Vasopressin Fragment 4-9 Analog
  
    	 Shuichi Tanabe, Yasuyuki Shimohigashi, Yasuhisa Nakayama, Takashi Makino, Tsugumi Fujita, Takeru Nose, Gozoh Tsujimoto, Teruo Yokokura, Mikihiko Naito, Takashi Tsuruo and Tetsuya Terasaki


  
    	Journal of Pharmacology and Experimental Therapeutics August 1, 1999,  290 (2) 561-568; 

  
  
  



  


  
  



  
      
  
  
    
  
    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	Abstract
	Materials and Methods
	Results
	Discussion
	Acknowledgments
	Footnotes
	References



	Figures & Data
	Info & Metrics
	eLetters
	 PDF



  


  
  



  
      
  
  
    
  
     Related Articles


 Cited By...


 More in this TOC Section
	
  
  
  
  
      PST3093 Stimulates SERCA2a and Improves Cardiac Function  
  
  
  
  




	
  
  
  
  
      CRV431 Decreases Liver Fibrosis and Tumor Development  
  
  
  
  




	
  
  
  
  
      Is Hydroxylamine-Induced Cytotoxicity a Valid Marker for Hypersensitivity Reactions to Sulfamethoxazole in Human Immunodeficiency Virus-Infected Individuals?  
  
  
  
  






Show more Article

 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 JPET
	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
	Molecular Pharmacology
	Pharmacological Reviews
	Pharmacology Research & Perspectives

  


  
  



  


    

  


  


  

  
  
    
  
    
  
                
    
      
  
    
  
      
  
  
    
  
      
  
    ISSN 1521-0103 (Online)


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

  




  


  
  



  



    

  


  


  

  
    
  
      







  