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Nernst-Planck equation:

ionic flux (current) as a
function of the electro-
chemical potentials
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Basics of the conductance-based models
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Model with parallel conductances
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Equation for current equlibrium:

dv(t)
Cm dt :gCl(ECl_V<t))+gNa
Nernst-
potential
w
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“

single ion current
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The Hodgkin-Huxley model / 1
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Equation for current equlibrium:

Co M) = g Ev =V (1) (0] BV (0] g (O BV (1)} L0 (1)
Leak current (mainly CI')
Equations for ionic currents: closed open
gu.(1)=gom () h(1)
g, (1) =gn' (1 G@
gate gate
channel
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The Hodgkin-Huxley model / 2

What is most important in the HH model: voltage dependent gating Kinetics
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The Hodgkin-Huxley model / 3

What is most important in the HH model: voltage dependent gating Kinetics
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The Hodgkin-Huxley model / 4

HH model in work:
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Mullivnlts

The Hodgkin-Huxley model / 5

——-0

-
i
Milliseconds

Sir John Carew Eccles, Alan Lloyd Hodgkin, Andrew Fielding Huxley: Awarded
by Nobel-prize in medicine, 1963.
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The Hodgkin-Huxley model / 6

Nay channel

Inactivation

Amino
terminus
Carboxy
terminus
B

MthK K*channel
(open)
KesA K* channel
(closed)
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