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§ Nernst	equation	at	37C

§ Donna	equilibrium

§ Goldman-Hodgkin-Katz	equation
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HH	Membrane	model

Vm
rm
= gNam

3(v, t)h(v, t)(Vm −ENa )+ gkn
4 (v, t)(Vm −EK )+ gL (V −EL )

Ionic	current	– Vm/rm

Coefficients	g’s	are	the	maximum	
conductance	for	sodium,	potassium,	
and	leakage	per	cm2 respectively

n,	h,	m	are	probabilities	that	reduces	
the	maximum	conductance

Relationship	to	
passive	model



Hodgkin-Huxley	Equation

§ Used	to	model	changes	in	
membrane	conductance	due	to	
changes	in	membrane	voltage

§ Sodium	current	=	Cʼ*m3h
§ Potassium	current	=Cʼʼ*n4

§ m	– sodium	activation
§ h	– sodium	channel	

inactivation
§ n	– potassium	channel	

activation	
§ C	– constants	for	specific	cell

§ m	with	shortest	time	constant,	
depolarizes	the	cell

§ h,	n,	with	longer	time	constants,	
repolarize	the	cell
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Membrane	model	evolvement

§ HH	model	– Hodgkin	and	Huxley	(1952)
§ FH	model	– Frankenhaeuser and	Huxley	(1964)
§ CRRSS	model	– Chiu,	Ritchie,	Rogert,	Stagg	and	

Sweeney	(1979)
§ SE	model	– Schwarz	and	Eikhof (1987)
§ SRB	model	– Schwarz,	Reid,	and	Bostock (1995)


