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à Simplifies Poisson’s equation such that 
y is a linear function across the membrane



à

Rearrange Nernst-Plank Equation

Integrate across membrane

Solve/Rearrange/Rename

Mobility & Stokes-Einstein Relation



à Like Ohm’s law!





Mechanical analog for electrodiffusive equilibrium

Analog to gravitational potential energy
(no negative concentrations!)



How is the Nernst potential generated?

c1 < c2

Assumption: Single permeable ionic species (positively charged)

à Note that the creation of a significantVn need 
not require significant concentration changes



Resting Potential

à Independent of whether a cell “fires” an action potential or not, note that 
there is a baseline trans-membrane potential (“resting potential”)



Resting Potential

à What is the basis for 
such a resting potential?



Resting Potential: Model considering only a single permeant ion

à Bernstein’s idea (1902) was that membrane was permeable 
to potassium only, thereby K+ determined resting potential 

Emipirical observation:
Inside cell: high [K+], low [Na+]
Outside cell: low [K+], high [Na+]



Inside cell: high [K+], low [Na+]
Outside cell: low [K+], high [Na+]

Resting Potential: Model considering only a single permeant ion

~ 59 mV 
(for zn=+1, room temp.)

Bernstein model:



Resting Potential: Model considering only a single permeant ion

à Model does a decent job, but 
deviations apparent (e.g., low cK, Na+

does matter re Fig.7.23) 



Stepping back a moment....

à Different ways of looking at/describing the same thing!



Resting Potential: Model considering only a multiple permeant ions

à What if different ions are able to diffuse?



Problems



Problems SOL



Problems SOL




