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Not a graded potential!  
(nonlinear; there is a threshold) 

Action Potentials 



Graded vs Action Potentials 

Electrically inexcitable cell Electrically excitable cell 



Action Potentials & Neurons 



 Must be some nonlinear mechanism 
to produce thresholding effect 

Action Potentials: Threshold 

  Various shocks (i.e., current pulses) of 
varying strengths to a single crab axon  

  Threshold effect apparent 
  For top 6 traces, shock strength 

differed by less than 3 significant figs. 
   In threshold region, AP firing is 

probabalisitc 

  Threshold of current pulse for toad 
sciatic nerve 

  Pulse applied to nerve, a “response” 
being a muscle twitch downstream 

   “strength-duration relation” 



Action Potentials: Refractory Period 



 Indicates that there is no simple constant voltage threshold 

Action Potentials: Accommodation 



Electrically inexcitable cell Electrically excitable cell 

Spatial Conduction  Propagation Figure 1.16 



Intercellular Transmission (e.g., gap junctions, synapses) 

Figure 1.17 



WebVision (Utah) 

Ex. Visual periphery 



Fig. 1.26 
WebVision (Utah) 

receptive field 

Ex. Visual periphery 







Paramecium caudatum 
Eckert & Naitoh (1970) 

Electrically Small Cells 



Rana temporaria 
Fatt & Katz (1951) 

Electrically Large Cells 



  Model for electrically large cells?  
(allowing for decremental & decrement free behavior) 

Core-Conductor Model (as our starting point) 







Ex. 1 



Ex. 1 (ANSWERS) 

Potassium 



Ex. 2 



Ex. 2 (ANSWERS) 

Cell at equilibrium plus no Cl- pumps (i.e., Cl- current is zero) means chloride plays no direct role  resting 
potential must be same as Cl- Nernst potential  

Equilibrium indicates no net flux of either Na+ or K+: 



Ex. 2 (ANSWERS) 

Changing chloride concentration will change Nernst potential for chloride (assuming that the 
intracellular concentration of chloride does not change instantaneously: 

Temperature not given, but can be deduced from other quantities:   

Now the change in the membrane resting potential can easily be deduced from superposition:   


