
    
      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 ArticleNEUROPHARMACOLOGY

  
      

  
      Evidence for Involvement of Central 5-HT4 Receptors in Cholinergic Function Associated with Cognitive Processes: Behavioral, Electrophysiological, and Neurochemical Studies
  
    	 Machiko Matsumoto, Hiroko Togashi, Kiyoshi Mori, Ken-ichi Ueno, Satoshi Ohashi, Taku Kojima and Mitsuhiro Yoshioka


  
    	Journal of Pharmacology and Experimental Therapeutics March 2001,  296 (3) 676-682; 

  
  
  


Machiko Matsumoto 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Hiroko Togashi 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Kiyoshi Mori 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Ken-ichi Ueno 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Satoshi Ohashi 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Taku Kojima 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Mitsuhiro Yoshioka 
	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 possible involvement of 5-HT4 receptors in cognitive function was investigated with a view toward modulating the cholinergic neuronal system. For this purpose, behavioral, electrophysiological, and neurochemical studies were performed in rats. The behavioral study, using a passive avoidance test, demonstrated that the 5-HT4receptor agonist SC 53116 (10 μg/rat i.c.v.) had an ameliorative effect on the muscarinic receptor antagonist scopolamine-induced (1 mg/kg i.p.) impairment of learning. The electrophysiological study showed that SC 53116 (1 and 10 μg/rat i.c.v.) enhanced the population spike amplitude in the hippocampal CA1 field evoked by Schaffer collateral stimulation. SC 53116 (10 μg/rat i.c.v.) also augmented the tetanus-induced long-term potentiation (LTP). This augmented LTP was blocked not only by the selective 5-HT4 receptor antagonist GR 113808 (20 μg/rat i.c.v.) but also by scopolamine (1 mg/kg i.p.). These findings suggest that the functional interaction between the serotonergic system mediated via 5-HT4receptors and the cholinergic system associated with cognitive processes exists in vivo. This possibility was further strengthened by neurochemical study using in vivo microdialysis; local administration of SC 53116 (10 and 100 μM) concentration-dependently enhanced the extracellular levels of acetylcholine (ACh) in the hippocampus. SC 53116-induced (10 μM) facilitation of ACh release was prevented by coperfusion of GR 113808 (10 μM). Taken together, the present findings obtained by these different approaches indicate the possibility that the 5-HT4 receptors are involved in cognitive impairment induced by the cholinergic neuronal system.
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