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Typical cell
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In general, membrane Vi (X1, Yq, Z4, t)/ |
potential (V) differs + {
according to location Vi (X, Yo, Z, 1) —
across the neuronal £

)

arborisation. V_ (X3, Ya, Zs, t)\ sq‘
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GCable equation at steady state
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GCable equation at steady state
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a2V _ Raxa y
dx* R,

V=V, e

A= \/ (Rm / RAxial)
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One-dimensional time-dependent cable equation:

R 22V(xt oV(x.t
iL X - R.C. . - V(x,t)=0
Raa  OX? ot
Length constant: Time constant: Note that these ‘constants’

A= (R / Ragial) t=R C, may vary in time and space.
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( In general, there are no analytical
% solutions to the cable equations for
| real neuronal structures and
numerical computer simulations
are therefore typically used.

For example NEURON
www.neuron.yale.edu
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Dendrite
N diameter

)

* ~1 yum
Cell body
diameter
~10 um
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e Neurons have extensive
arborisations that electrically can
be considered as leaky cables
with significant capacitance.

e \V_has complex spatiotemporal
dynamics within single neurons
with significant attenuation and
filtering of signals across arbors.
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