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Alan Hodgkin and Why should we care?
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» The signal is a propagating change in membrane
potential
> As the potential changes at a given point of
exposed membrane:
*Membrane permeabilities (resistances) change
=Tons cross the membrane (current flows)
*Nerve membrane shows non-Ohmic behavior
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from Nelson. 2004. Biological Physics: Energy, Information, Life. Freeman. NY.

studied today

Circuit translated into equations

From the basic circuit model
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To the Hodgkin-Huxley model
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>Basic simplifications
*m as instantaneous: mO
n and h similar enough to be modeled together as w
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> Fitzhugh-Nagumo model, 1960s
*Took basic simplification and reduced it into two
other functions F and G
*Defined experimentally
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»>Morris-Lecar model
*Reduced to voltage variation with time and a defined
“recovery variable"
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»Used gating variables to account for changing
permeability
»>Experimental results:

*m3h governs sodium conductance
*n* governs potassium conductance
=Defined as follows
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