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                    Abstract
An important experimental finding in measuring ion currents through ion channels like the nicotinic acetylcholine receptor channel is the saturation of the current with increasing ionic strength. Practically all measurements are done at saturating ionic strength. Thus any theory which is supposed to describe the physical behavior of these channels, must predict this saturation, which appears to result from the finite volume of the site to be filled with ions. An Eyring rate theory that takes into account several ions entering the site is presented here. This new model possesses unexpected properties.
Keywords
	Diffusion Theory
	Apparent Dissociation Constant
	TRANSMEMBRANE Channel
	Force Field Calculation
	Empirical Force Field

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
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this chapter

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
  
   
    
     	
       
        Chapter
      
	
       
        USD 29.95
       

      
	
       Price excludes VAT (USA)
      


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

Buy Chapter 
       
       
     

    

    
     	
       
        eBook
      
	
       USD 259.00
      
	
       Price excludes VAT (USA)
      


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

Buy eBook 
       
       
     

    

    
     	
       
        Softcover Book
      
	
       USD 329.99
      
	
       Price excludes VAT (USA)
      


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

Buy Softcover Book 
       
       
     

    

    
     	
       
        Hardcover Book
      
	
       USD 329.99
      
	
       Price excludes VAT (USA)
      


        
      	Durable hardcover edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Hardcover Book 
       
       
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only

  

 

 
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        
                    

                    
                        
                            
                                Preview

                                
                                    
                                        Unable to display preview. Download preview
                                            PDF.

                                    
                                    Unable to display preview. Download preview
                                        PDF.

                                

                            

                        
                    

                    
                        
                    

                    

                    

                    References
	Neher, E. (1992) ‘Ion Channels for Communication between and within Cells’, Neuron 8,605–612
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Sakmann, B. (1992) ‘Elementary Steps in Synaptic Transmission Revealed by Currents through Single Ion Channels’, Neuron 8, 613–629
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Numa, S. (1989) ‘A molecular view of neurotransmitter receptors and ionic channels’, The Harvey Lectures 83, 121–165

                    Google Scholar 
                

	Hille, B. (1992) Ionic Channels of Excitable Membranes, Sinauer Associates, Sunderland, Massachusetts

                    Google Scholar 
                

	Cooper, K., Jakobssen, E. and Wolynes, P. (1985) ‘The Theory of Ion Transport Through Membrane Channels’, Prog. Biophys. Molec. Biol. 46, 51–96
Article 
    CAS 
    
                    Google Scholar 
                

	Gates, P., Cooper, K., Rae, J. and Eisenberg, R. (1989) ‘Prediction of Diffusion Models for One-Ion Membrane Channels’, Prog. Biophys. Mol. Biol. 53, 153–196
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	McQuarrie, D. A. (1976) Statistical Mechanics, Harper and Row, New York

                    Google Scholar 
                

	Balescu, R. (1975), Equilibrium and Nonequilibrium Statistical Mechanics, John Wiley, New York, London, etc.

                    Google Scholar 
                

	Levitt, D. G. (1985) ‘Strong electrolyte continuum theory solution for equilibrium profiles, diffusion limitation, and conductance in charged ion channels’, Biophys. J. 48, 19–31
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	von Kitzing, E., in preparation

                        Google Scholar 
                

	McCammon, J. A. and Harvey, S. C. (1987) Dynamics of Proteins and Nucleic Acids, Cambridge University press, Cambridge, New York
Book 
    
                    Google Scholar 
                

	von Kitzing, E. (1992) ‘Modeling DNA Structures’, Prog. Nucl. Acids Res. Mol. Biol. 43, 87–108
Article 
    
                    Google Scholar 
                

	van Gunsteren, W. F. and Berendsen, H. J. C. (1990) ‘Computer Simulation of Molecular Dynamics: Methodology, Applications, and Perspectives in Chemistry’, Angew. Chem. Int. Ed. Eng]. 29, 992–1023
Article 
    
                    Google Scholar 
                

	Klement, R., Soumpasis, D. M., von Kitzing, E. and Jovin, T. M. (1990) ‘Inclusion of Ionic Interactions in Force Field Calculations of Charged Biomolecules - DNA structural Transitions’, Biopol. 29, 1089–1103
Article 
    CAS 
    
                    Google Scholar 
                

	Konno, T., Busch, C., von Kitzing, E., Imoto, K., Wang, F., Nakai, J., Mishina, M., Numa, S. and Sakmann, B. (1991), ‘Rings of anionic amino acids as structural determinants of ion selectivity in the acetylcholine receptor channel’, Proc. R. Soc. Lond. B 244, 69–79
Article 
    CAS 
    
                    Google Scholar 
                

	Heinemann, S. H., Terlau, H., Stühmer, W., Imoto, K. and Numa, S. (1992) ‘Calcium channel characteristics conferred on the sodium channel by single mutations’, Nature (London) 356, 441–443
Article 
    CAS 
    
                    Google Scholar 
                

	Eisenman, G., Villarroel, A., Montal, M. and Alvarez, O. (1990) ‘Energy Profiles for Ion Permeation in Pentameric Protein Channels: from Viruses to Receptor Channels’, in J. M. Ritchie, P. J. Magistretti and L. Bolis (eds.), Prog. Cell Res. 1, Elsevier

                    Google Scholar 
                

	Furois-Corbin, S. and Pullman, A. (1991) ‘The Effect of Point Mutations on Energy Profiles in a Model of the Nicotinic Acetylcholine Receptor Channel’, Biophys. Chem. 39, 153–159
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Villarroel, A. and Sakmann, B. (1992) ‘Threonine in the Selectivity filter of the Acetylcholine Receptor Channel’, Biophys. J. 62, 209–221

                    Google Scholar 
                

	Villarroel, A., Herlitze, S., Witzemann, V., Koenen, M. and Sakmann, B. (1992) ‘Asymmetry of Acetylcholine Receptor Subunits in the Narrow Region of the Pore’, submitted
              

                    Google Scholar 
                

	Levitt, D. G. (1991) ‘General Continuum theory for multi-ion channel’, Biophys. J. 59, 271–277
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Abteilung Zellphysiologie, Max-Planck-Institut fär Medizinische Forschung, Postfach 103820, Heidelberg, D-6900, Germany
Eberhard von Kitzing


Authors	Eberhard von KitzingView author publications
You can also search for this author in
                        PubMed Google Scholar







Editor information
Editors and Affiliations
	Institut de Biologie Physico-Chimique, Fondation Edmond de Rothschild, Paris, France
Alberte Pullman  & Bernard Pullman  & 

	Department of Chemistry, University of Tel-Aviv, Israel
Joshua Jortner 




Rights and permissions
Reprints and permissions


Copyright information
© 1992 Springer Science+Business Media Dordrecht


About this paper
Cite this paper
von Kitzing, E. (1992).  A Novel Model for Saturation of Ion Conductivity in Transmembrane Channels.

                     In: Pullman, A., Jortner, J., Pullman, B. (eds) Membrane Proteins: Structures, Interactions and Models. The Jerusalem Symposia on Quantum Chemistry and Biochemistry, vol 25. Springer, Dordrecht. https://doi.org/10.1007/978-94-011-2718-9_25
Download citation
	.RIS
	.ENW
	.BIB

	DOI: https://doi.org/10.1007/978-94-011-2718-9_25

	
                            Publisher Name: Springer, Dordrecht

	
                                Print ISBN: 978-94-010-5205-4

	
                                Online ISBN: 978-94-011-2718-9

	eBook Packages: Springer Book Archive


Share this paper
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 this chapter

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
  
   
    
     	
       
        Chapter
      
	
       
        USD 29.95
       

      
	
       Price excludes VAT (USA)
      


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

Buy Chapter 
       
       
     

    

    
     	
       
        eBook
      
	
       USD 259.00
      
	
       Price excludes VAT (USA)
      


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

Buy eBook 
       
       
     

    

    
     	
       
        Softcover Book
      
	
       USD 329.99
      
	
       Price excludes VAT (USA)
      


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

Buy Softcover Book 
       
       
     

    

    
     	
       
        Hardcover Book
      
	
       USD 329.99
      
	
       Price excludes VAT (USA)
      


        
      	Durable hardcover edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Hardcover Book 
       
       
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only

  

 

 
 


                                    

                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					44.204.231.129
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	





    

    
    



