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Saltatory Conduction 

- Internodes act as insulators 

- APs generated at nodes of Ranvier 

- Speeds up propagation without need for larger axon diameter 



No (saline-soaked) thread = no AP 

 Extracellular path between nodes is critical 





  Current through internodes is non-zero 

This model isn’t quite right.... 



  APs move much faster along  
    internodes than at nodes  

  Current amplitude decreases 
with distance from node 



  Internodes behave like cable model 
     (i.e., leaky submarine cable) 



By means of the core-conductor model, we can 
determine the membrane potential 





  AP potential spans multiple nodes 



  Current is more discontinuous 
(i.e. “saltatory”) than the potential 



Myelinated fibers  
conduction velocity ~ fiber diameter  

Unmyelinated fibers  
conduction velocity ~ square root of fiber diameter  

  Myelin speeds things up, 
which has numerous 
functional/evolutionary 
implications 



  Effect of fiber dimensions? 



Model: 

  Predicts relationship between v 
and D (not √D)  

  Allows for constraining different 
interrelationships to see effects 







Chicken or Egg: Does myelin cause 
saltatory conduction, or is such a 
mechanism inherent? 

  Demyelinated fibers (e.g., multiple sclerosis) 


