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    Abstract

        Simultaneous recordings were made of mechanical and electrical changes in isolated, electrically driven left atria of guinea pigs. Action potentials were obtained using both extracellular and intracellular electrodes, and it has been possible to account in a qualitative manner for the configuration of extracellular action potentials on the basis of configuration of intracellular action potentials.

        With intracellular recording it was found that depression of contractile strength by acetylcholine was associated with a marked decrease in duration of the intracellular action potential. With extracellular recording this depression was usually asssociated with a shift in polarity of the repolarization wave of the extracellular action potential from the same polarity as that of the spike to the opposite polarity.

        The effects of acetylcholine on both contractile strength and action potential were potentiated markedly by physostigmine, and were effectively antagonized by atropine.

        The increase in contractile strength by epinephrine was associated with an increase in duration of the intracellular action potential, and with minor changes in configuration and usually some increase in duration of the repolarization phase of the extracellular action potential.

        Epinephrine was able to counteract completely the effect of acetylcholine in limited concentrations on contractile strength while only partially or weakly counteracting its effect on the action potential (either intracellular or extracellular). However, the effects of high concentrations of acetylcholine on contractile strength and action potentials could not be altered by epinephrine even at very high concentrations.

        On prolonged exposure to high concentrations of acetylcholine, whether in the presence or absence of epinephrine, a desensitization developed to the actions of acetylcholine on both contractile strength and action potential. The time course for recovery of full sensitivity after washout of the desensitizing dose was very prolonged.

        The finding that combinations of acetylcholine and epinephrine in appropriate concentrations can lead to a marked shortening of the action potential with no significant change in contractile strength has been discussed in relation to the hypothesis that the negative inotropic effect of acetylcholine is causally related to the shortening of the action potential produced by this agent. Also, the desensitization phenomenon with high concentrations of acetylcholine has been discussed, and the hypothesis presented that the desensitization results from a deactivation of cholinergic receptors during prolonged exposure to high concentrations of this agent.

      
Footnotes
		Received December         21, 1959.







  


  
  



  
      
  
  
    
	  
		
		
			
			  
  
      
  
  
    
  
      
  
    	
			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

    
  
  
    
  
    
  
      
  
  
    
    
  
  
      
      
          Journal of Pharmacology and Experimental Therapeutics      
      
        	Vol. 129, Issue 4 1 Aug 1960 


      
      
        		Table of Contents
	Table of Contents (PDF)
	Index by author
	Back Matter (PDF)
	Editorial Board (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 
 EFFECTS OF ACETYLCHOLINE AND EPINEPHRINE ON THE CONTRACTILE STRENGTH AND ACTION POTENTIAL OF ELECTRICALLY DRIVEN GUINEA PIG ATRIA



  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

  
  
      EFFECTS OF ACETYLCHOLINE AND EPINEPHRINE ON THE CONTRACTILE STRENGTH AND ACTION POTENTIAL OF ELECTRICALLY DRIVEN GUINEA PIG ATRIA
  
    	 Robert F. Furchgott, William Sleator and Taisija de Gubareff


  
    	Journal of Pharmacology and Experimental Therapeutics August 1, 1960,  129 (4) 405-416; 

  
  
  



  

  
  	      Citation Manager Formats

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

    

  



  


  
  



  





  


  
  


  
        

    
  
  
    
  


  
  



          

        

        
        
          
            
  
      
  
  
     Share  


  
  


  
      
  
  
    
  
    
  
      
  
  
    
  
  
      Research ArticleArticle

  
  
      EFFECTS OF ACETYLCHOLINE AND EPINEPHRINE ON THE CONTRACTILE STRENGTH AND ACTION POTENTIAL OF ELECTRICALLY DRIVEN GUINEA PIG ATRIA
  
    	 Robert F. Furchgott, William Sleator and Taisija de Gubareff


  
    	Journal of Pharmacology and Experimental Therapeutics August 1, 1960,  129 (4) 405-416; 

  
  
  



  


  
  



  
      
  
  
    
  
    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
	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

  




  


  
  



  



    

  


  


  

  
    
  
      







  