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Mathematical analysis on dynamical behavior of a cylindrical cable induced by
extracellular electrical field

o0 o @Yo oo o Pooo oo "™ooo oo "o o0 oo Y'ooo oo 't

........

tO00o0o0oo00fyty000oooo+y000ooOffyyf0ooooOO
monai@acs.dis.titech.ac.jp

Abstract— In hippocampal CA1 pyramidal cell,it has
been shown experimentally that exteracellular electrical
field applied parallel to the somato-dendritic axis induces

unique changes in membrane potential. For exampbe

tracellular DC field causes a monotonic change with slow
time course near the cell body and biphasic changes in dis-
tal dendrite. A compartmental cable model with low mem-
brane resistivity on one end shows similar profile of mem-

basal to apical

apical to basal

brane potential change in response to DC field. To better
understand the behavior of the model, here we tried to ob-

tain solutions for the cable equation in which an extracel-
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lular electrical field is applied to a cable with a leaky end.

We applied Green’s function method to solving the equa-
tion with boundary conditions to describe the leakiness o
one end of the cable. The solution analytically shows th
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numerically calculated features of the cable in the DC fieIcF ooobooooobobooooonooons

Keywords— cable equation, extracellular electrical field,
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Ty 20 - wzggfo — V(XCt) — 226(x — O)E(t) + 226(X — | m)E(t)
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V(x,1) = ZL 5% (B (1) — Ba(0)) COSEnX)
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V(X1) = Yo+ Xm0 An ex[{—}n)
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