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    Abstract

        An imbalance between anabolism and catabolism causes an accumulation of amyloid β-peptide (Aβ), which is a proposed trigger of the onset of Alzheimer's disease. Neprilysin is a rate-limiting peptidase that participates in the catabolism of Aβ in the brain. We examined whether rats continuously infused with thiorphan, a specific neprilysin inhibitor, into the hippocampus develop cognitive impairments through accumulation of Aβ. Thiorphan infusion elevated hippocampal Aβ40 and Aβ42 levels in the insoluble but not the soluble fraction. Thiorphan-infused rats displayed cognitive impairments in the ability to discriminate in the object recognition test, associative learning in the conditioned fear learning test, and spatial memory in the water maze test, tasks that depend on the hippocampus. These cognitive abilities in the battery of behavioral tasks inversely correlated with insoluble Aβ contents in the hippocampus. The nicotine-stimulated release of acetylcholine in the hippocampus of thiorphan-infused rats was significantly lower than that in vehicle-infused rats. These results indicate that continuous infusion of thiorphan into the hippocampus causes cognitive dysfunction and reduces cholinergic activity by raising the level of Aβ in the hippocampus and suggest that a reduction of neprilysin activity contributes to the deposition of Aβ and development of Alzheimer's disease.

      
Footnotes
	
        This work was supported, in part, by grants-in-aid for scientific research from the Japan Society for the Promotion of Science (14370031, 15922139, 16922036, and 17390018), Scientific Research on Priority Areas “Elucidation of Glia-Neuron Network Mediated Information Processing Systems” (16047214), and Research on Pathomechanisms of Brain Disorders (17025046) from the Ministry of Education, Culture, Sports, Science and Technology; by funds from Integrated Molecular Medicine for Neuronal and Neoplastic Disorders (21st Century Center of Excellence program), the Japan Brain Foundation, and the Mitsubishi Pharma Research Foundation; and by an Smoking Research Foundation Grant for Biomedical Research.

      
	
        L.-B.Z. and A.M. contributed equally to this work.

      
	
        doi:10.1124/jpet.105.095687.

      
	
        ABBREVIATIONS: Aβ, amyloid β-peptide; APP; amyloid precursor protein, ACh, acetylcholine; ELISA, enzyme-linked immunosorbent assay; ANOVA, analysis of variance; Veh/SAL, vehicle + saline; Thio/SAL, thiorphan + saline; Thio/NAL, thiorphan + naloxone.

      
		Received September         15, 2005.
	Accepted December         23, 2005.




	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.

  


  
  



			

		

	
	
 	
	
	


  


  
  



  





  


  
  



  
      
  
  
    
  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
        In this issue

    
  
  
    
  
    
  
      
  
  
    
    
      [image: Journal of Pharmacology and Experimental Therapeutics: 389 (1)]

  
  
      
      
          Journal of Pharmacology and Experimental Therapeutics      
      
        	Vol. 389, Issue 1 1 Apr 2024 


      
      
        		Table of Contents
	Table of Contents (PDF)
	About the Cover
	Index by author
	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 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 
 Inhibition of Neprilysin by Infusion of Thiorphan into the Hippocampus Causes an Accumulation of Amyloid β and Impairment of Learning and Memory



  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 ArticleBEHAVIORAL PHARMACOLOGY

  
  
      Inhibition of Neprilysin by Infusion of Thiorphan into the Hippocampus Causes an Accumulation of Amyloid β and Impairment of Learning and Memory
  
    	 Li-Bo Zou, Akihiro Mouri, Nobuhisa Iwata, Takaomi C. Saido, Dayong Wang, Min-Wei Wang, Hiroyuki Mizoguchi, Yukihiro Noda and Toshitaka Nabeshima


  
    	Journal of Pharmacology and Experimental Therapeutics April 1, 2006,  317 (1) 334-340; DOI: https://doi.org/10.1124/jpet.105.095687 

  
  
  



  

  
  	      Citation Manager Formats

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

    

  



  


  
  



  





  


  
  


  
        

    
  
  
    
  


  
  



          

        

        
        
          
            
  
      
  
  
     Share  


  
  


  
      
  
  
    
  
    
  
      
  
  
    
  
  
      Research ArticleBEHAVIORAL PHARMACOLOGY

  
  
      Inhibition of Neprilysin by Infusion of Thiorphan into the Hippocampus Causes an Accumulation of Amyloid β and Impairment of Learning and Memory
  
    	 Li-Bo Zou, Akihiro Mouri, Nobuhisa Iwata, Takaomi C. Saido, Dayong Wang, Min-Wei Wang, Hiroyuki Mizoguchi, Yukihiro Noda and Toshitaka Nabeshima


  
    	Journal of Pharmacology and Experimental Therapeutics April 1, 2006,  317 (1) 334-340; DOI: https://doi.org/10.1124/jpet.105.095687 

  
  
  



  


  
  



  
      
  
  
    
  
    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
	
  
  
  
  
      Chronic Naltrexone: Opioid-Seeking and Antinociception  
  
  
  
  




	
  
  
  
  
      MCAM reversal and prevention of hypoventilation by µ opioids  
  
  
  
  




	
  
  
  
  
      Benzofuran monoamine releasers substitute for MDMA  
  
  
  
  






Show more Behavioral Pharmacology

 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

  




  


  
  



  



    

  


  


  

  
    
  
      







  