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                                    Abstract
In a recent study concerning the noradrenaline (NA) release at the vasoconstrictor nerve endings in the cat calf muscles, the results suggested that the transmitter amount released per stimulus was only about 1/50.000 of the total regional NA content (Folkow et al., 1967) Assuming that, first, by far the major part of tissue NA is present in the varicosity granules (vesicles) and, second, the majority of varicosities discharge transmitter when an impulse arrives, it was deduced that some 400 NA molecules would be released per varicosity and impulse. Such an amount, which creates a peak NA concentration of 0.5 to 1 μg/m1 if evenly distributed in a junction gap having the size of 1 to 2 μ2 and a width of 1000 A, would correspond to only some 3% of the NA content of one granule, provided that the varicosity contains about 1000 granules and each granule about 15.000NA molecules. These figures were based on calculations of the number of varicosities in the rat peripheral adrenergic neuron and the total NA content of the corresponding tissue (Dahlström et al., 1966).
Keywords
	Transmitter Release
	Adrenergic Nerve
	Quantal Release
	Acta Physiol
	Fibre Varicosity

These keywords were added by machine and not by the authors. This process is experimental and the keywords may be updated as the learning algorithm improves.



                                
                            

                            
                                
                                    
                                        
                                            
                                                
                                                   This is a preview of subscription content, log in via an institution.
                                                
                                            

                                        

                                    
                                
                                
                                    
                                        
                                            
 
  
   Buying options

   
    
     	
       
        Chapter
      
	
       
        USD   29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter
     

    

    
     	
       
        eBook
      
	
       USD   39.99
      
	
       Price excludes VAT (USA)
      


        
      	Available as EPUB and PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook
     

    

    
     	
       
        Softcover Book
      
	
       USD   54.99
      
	
       Price excludes VAT (USA)
      


        
      	Compact, lightweight edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Softcover Book
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only
Learn about institutional subscriptions
  

 

 
 


                                        

                                    
                                
                            

                            
                                
                                    
                                        Preview

                                        
                                            
                                                Unable to display preview. Download preview
                                                    PDF.

                                            
                                            Unable to display preview. Download preview
                                                PDF.

                                        

                                    

                                
                            

                            
                            
                                
                            


                            

                            

                            References
	
                  Bennet, M. R., Burnstock, G.: Electrophysiology of the innervation of intestinal smooth muscle. Handbook of physiology, section 6, vol. IV, 1709–1732 (1968).

                    Google Scholar 
                

	
                  Bronx, D. W., Pitts, R. F., Larrabee, M. G.: Role of hypothalamus in cardiovascular regulation. Ass. Res. nerv. Dis. Proc. 20, 323–341 (1940).

                    Google Scholar 
                

	
                  Burnstock, G., Holman, M. E.: Spontaneous potentials at sympathetic nerve endings in smooth muscle. J. Physiol. (Lond.) 160, 446–460 (1962).
CAS 
    
                    Google Scholar 
                

	
                  Burnstock, G., Holman, M. E.: Effect of denervation and of reserpine treatment on transmission at sympathetic nerve endings. J. Physiol. (Lond.) 160, 461–469 (1962).
CAS 
    
                    Google Scholar 
                

	
                  Carlsson, A.: Drugs which block the storage of 5-hydroxytryptamine and related amines. Handbook of experimental pharmacology 19, 529–592 (1965).

                    Google Scholar 
                

	
                  Da Lström, A., Häggendal, J.: Some quantitative studies on the noradrenaline content in the cell bodies and terminals of a sympathetic adrenergic neuron system. Acta physiol. scand. 67, 271–277 (1966).
Article 
    
                    Google Scholar 
                

	
                  Da Lström, A., Hökfelt, T.: The noradrenaline content of the nerve terminal varicosities of sympa. thetic adrenergic neurons in the rat. Acta physiol. scand. 67, 289–294 (1966).
Article 
    
                    Google Scholar 
                

	
                  Eccles, J. C.: The physiology of synapses. Berlin-Göttingen-Heidelberg-New York: Springer 1964.
Book 
    
                    Google Scholar 
                

	
                  Folgow, B.: Nervous control of blood vessels. Physiol. Rev. 35, 629–663 (1955).

                    Google Scholar 
                

	
                  Häggendal, J., Lisander, B.: Extent of release and elimination of noradrenaline at peripheral adrenergic nerve terminals. Acta physiol. scand. Suppl. 307 (1967).

                        Google Scholar 
                

	
                  Hillarp, N.-A.: Further observations on the state of the catechol amines stored in the adrenal medullary granules. Acta physiol. scand. 47, 271–279 (1959).
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	
                  Holnman, M. E.: Introduction to electrophysiology of visceral smooth muscle. Handbook of physiology, section 6, vol. IV, 1665–1708 (1968).

                    Google Scholar 
                

	
                  Hörfelt, T.: Electron microscopic studies on peripheral and central monoamine neurons. From Dept. of Histology, Karolinska Institutet, Stockholm. Stockholm 1968.

                    Google Scholar 
                

	
                  Hörfelt, T.: Distribution of noradrenaline storing particles in peripheral adrenergic neurons as revealed by electron microscopy. Acta physiol. scand. 76, 427–440 (1969).
Article 
    
                    Google Scholar 
                

	
                  Iversen, L. L.: The uptake and storage of noradrenaline in sympathetic nerves. Cambridge: Univ. Press 1967.

                    Google Scholar 
                

	
                  Johansson, B., Ljung, B.: Role of myogenic propagation in vascular smooth muscle response to vasomotor nerve stimulation. Acta physiol. scand. 73, 501–510 (1968).
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	
                  Katz, B.: The transmission of impulses from nerve to muscle and the subcellular unit of synaptic action. Proc. roy. Soc. B. 155, 455–479 (1962).

                    Google Scholar 
                

	
                  Ljvng, B.: Local transmitter concentrations in vascular smooth muscle during vasoconstrictor nerve activity. Acta physiol. scand. 77, 212–222 (1969).
Article 
    
                    Google Scholar 
                

	
                  Merrillees, N. C. R.: The nervous environment of individual smooth muscle cells reconstructed from serial sampling with the electron microscope. J. Cell Biol. 37, 794–817 (1968).
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	
                  Stjärne, L., Hedqvist, P., Bygdeman, S.: Neurotransmitter quantum released from sympathetic nerves in cat’s skeletal muscle. Life Sci. 8, 189–196 (1969).
Article 
    PubMed 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Department of Physiology, University of Göteborg, Göteborg, Sweden
Prof. Dr. Björn Folkow


Authors	Prof. Dr. Björn FolkowView author publications
You can also search for this author in
                        PubMed Google Scholar



	Jan HäggendalView author publications
You can also search for this author in
                        PubMed Google Scholar







Editor information
Editors and Affiliations
	Klinikum Essen, Ruhruniversität Bochum, 4300, Essen-Holsterhausen, Deutschland
Hans-Joachim Schümann  (Direktor des Pharmakologischen Institutes) (Direktor des Pharmakologischen Institutes)

	Farbenfabriken Bayer AG., 5600, Wuppertal-Elberfeld, Deutschland
Günter Kroneberg  (Vorstand des Institutes für Pharmakologie) (Vorstand des Institutes für Pharmakologie)




Rights and permissions
Reprints and permissions


Copyright information
© 1970 Springer-Verlag


About this chapter
Cite this chapter
Folkow, B., Häggendal, J. (1970).  Some Aspects of the Quantal Release of the Adrenergic Transmitter.

                     In: Schümann, HJ., Kroneberg, G. (eds) New Aspects of Storage and Release Mechanisms of Catecholamines. Bayer Symposium, vol 2. Springer, Berlin, Heidelberg. https://doi.org/10.1007/978-3-642-49747-6_10
Download citation
	.RIS
	.ENW
	.BIB

	DOI: https://doi.org/10.1007/978-3-642-49747-6_10

	
                            Publisher Name: Springer, Berlin, Heidelberg

	
                                Print ISBN: 978-3-642-49465-9

	
                                Online ISBN: 978-3-642-49747-6

	eBook Packages: Springer Book Archive


Share this chapter
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                                Provided by the Springer Nature SharedIt content-sharing initiative
                            







Publish with us
Policies and ethics



                            
                            
    

                        

                    
                
                
                    
                        
                            
                                
                                    
                                        
                                            Access via your institution
                                            
                                                
                                            
                                        
                                    

                                
                            
                        
                        
                            
                        


                        
                            
                        


                        
                            

                                
                                    
                                        
                                            
 
  
   Buying options

   
    
     	
       
        Chapter
      
	
       
        USD   29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter
     

    

    
     	
       
        eBook
      
	
       USD   39.99
      
	
       Price excludes VAT (USA)
      


        
      	Available as EPUB and PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook
     

    

    
     	
       
        Softcover Book
      
	
       USD   54.99
      
	
       Price excludes VAT (USA)
      


        
      	Compact, lightweight edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Softcover Book
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only
Learn about institutional subscriptions
  

 

 
 


                                        

                                    
                                

                                

                                

                                

                            

                        

                    
                

            
    

        
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					3.236.224.210
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	





    

    
    
    


