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    Abstract
The release of transmitters at sympathoeffector junctions is not constant, but subject to modulation by a plethora of different mechanisms. In this respect, presynaptic receptors located on the sympathetic axon terminals are of utmost importance, because they are activated by exogenous agonists and by endogenous neurotransmitters. In the latter case, the transmitters that activate the presynaptic receptors of a nerve terminal may be released either from the very same nerve ending or from a different axon terminal, and the receptors involved are auto- and heteroreceptors, respectively. In terms of their structural and functional features, receptors of sympathetic axon terminals can be categorized as either ionotropic (transmitter-gated ion channels) or metabotropic (most commonly G protein-coupled) receptors. This review summarizes results on more than 30 different metabotropic and four different ionotropic receptors that have been found to control the amount of transmitter being released from sympathetic neurons. Each of these receptors may not only stimulate, facilitate, and reduce sympathetic transmitter release, respectively, but also interact with the functions of other receptors present on the same axonal varicosity. This provides a multitude of mechanisms that regulate the amount of sympathetic transmitter output. Accordingly, a sophisticated cross-talk within and between extra- and intracellular signals is integrated at axon terminals to adapt the strength of sympathoeffector transmission to a given situation. This will not only determine the function of the sympathetic nervous system in health and disease, but also therapeutic and untoward effects of drugs that bind to the presynaptic receptors in sympathetically innervated tissues.

	The American Society for Pharmacology and Experimental Therapeutics



View Full Text
  


  
  



  
      
  
  
    
	  
		
		
			
			  
  
      
  
  
    
  
      
  
    	
			PharmRev 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: Pharmacological Reviews: 54 (1)]

  
  
      
      
          Pharmacological Reviews      
      
        	Vol. 54, Issue 1 1 Mar 2002 


      
      
        		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 Pharmacological Reviews 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 
 Fine Tuning of Sympathetic Transmitter Release via Ionotropic and Metabotropic Presynaptic Receptors



  Message Subject 
 (Your Name) has forwarded a page to you from Pharmacological Reviews



  Message Body 
 (Your Name) thought you would be interested in this article in Pharmacological Reviews.



  Your Personal Message 
 








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










  


  
  



  





  


  
  


  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      
  
  
      Review ArticleReview

  
  
      Fine Tuning of Sympathetic Transmitter Release via Ionotropic and Metabotropic Presynaptic Receptors
  
    	 Stefan Boehm and Helmut Kubista


  
    	Pharmacological Reviews March 1, 2002,  54 (1) 43-99; DOI: https://doi.org/10.1124/pr.54.1.43 

  
  
  



  

  
  	      Citation Manager Formats

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

    

  



  


  
  



  





  


  
  


  
        

    
  
  
    
  


  
  



          

        

        
        
          
            
  
      
  
  
     Share  


  
  


  
      
  
  
    
  
    
  
      
  
  
    
  
  
      Review ArticleReview

  
  
      Fine Tuning of Sympathetic Transmitter Release via Ionotropic and Metabotropic Presynaptic Receptors
  
    	 Stefan Boehm and Helmut Kubista


  
    	Pharmacological Reviews March 1, 2002,  54 (1) 43-99; DOI: https://doi.org/10.1124/pr.54.1.43 

  
  
  



  


  
  



  
      
  
  
    
  
    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
	I. Introduction
	II. Anatomical and Functional Organization of the Sympathetic Nervous System
	III. Methodological Considerations
	IV. Ionotropic Receptors
	V. Metabotropic Receptors
	VI. Basic Mechanisms of Vesicular Sympathetic Transmitter Release
	VII. Signaling Mechanisms of Presynaptic Ionotropic Receptors
	VIII. Signaling Mechanisms of Presynaptic Metabotropic Receptors
	IX. Interactions between Presynaptic Receptors
	X. Conclusion: Signal Integration in the Sympathetic Varicosity
	Acknowledgments
	Footnotes
	Abbreviations
	References



	Figures & Data
	Info & Metrics
	eLetters
	 PDF



  


  
  



  
      
  
  
    
  
     Related Articles


 Cited By...


 More in this TOC Section
	
  
  
  
  
      International Union of Pharmacology. XXXIX. Compendium of Voltage-Gated Ion Channels: Sodium Channels  
  
  
  
  




	
  
  
  
  
      International Union of Pharmacology. XL. Compendium of Voltage-Gated Ion Channels: Calcium Channels  
  
  
  
  




	
  
  
  
  
      International Union of Pharmacology. XLI. Compendium of Voltage-Gated Ion Channels: Potassium Channels  
  
  
  
  






Show more REVIEW

 Similar Articles






  



  


  
  



  
      
  
  
    
  


  
  



  
      
  
  
    
  
    
  
      
  
  
    Advertisement



  



  


  
  



  



  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
      
    
  
    
  
    
  
                
    
      
  
    
  
      
  
  
    
  
      
  
    

	Home
	Alerts




Facebook   Twitter   LinkedIn   RSS
  




  


  
  



  

  
    
  
        Navigate

    
  
  
    	Current Issue
	Latest Articles
	Archive
	Search for Articles
	Feedback
	ASPET

  


  
  



  

  
    
  
        More Information

    
  
  
    	About Pharmacological Reviews
	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
	Journal of Pharmacology and Experimental Therapeutics
	Molecular Pharmacology
	Pharmacology Research & Perspectives

  


  
  



  


    

  


  


  

  
  
    
  
    
  
                
    
      
  
    
  
      
  
  
    
  
      
  
    ISSN 1521-0081 (Online)


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

  




  


  
  



  



    

  


  


  

  
    
  
      







  