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Intrinsic neuron currents
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The Hodgkin-Huxley model
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The Hodgkin-Huxley model

Brain

1st-order
neuron

2nd-order
neuron

3rd-order
neuron in
mantle

Presynaptic
(2nd order)

Stellate
ganglion

Stellate 4
nerve with (5 ?
giant axon | S

Postsynaptic
(3rd order)

Squid giant axon = 800 pm diameter

30— Mammalian axon = 2 pm diameter

; / nerve

Giant axon

Stellate

section




The Hodgkin-Huxley model
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Gating variables



The 10n channel 1s a cool molecular machine

K channel: open probability
increases when depolarized

lipid bilayer

.. protein 3

extracellular

n describes a subunit

n is open probability
1 —n  1sclosed probability

Transitions between states
occur at voltage dependent
rates
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There are 4 “independent” subunits in the K
channel

proba( 1 subunit open) =n
4

proba( all 4 subunits, and hence channel open) = n



Transient conductances

Gate acts as
in previous case
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m 1S activation variable
h 1s 1nactivation variable

m and h have opposite voltage dependences:
depolarization increases m, activation
hyperpolarization increases h, deinactivation



Dynamics of activation and inactivation
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Anatomy of a spike
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Gating Variables

dn
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HH code

 Please download HH.m and allied codes
from folder on our website



lon channel types, what are they good
for?
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Who cares about bursting?

Bursting rhythms drive breathing:

Network §etup
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