Quantitative Physiology: Cells and Tissues Lecture 29: November 17, 2004
(Volume 2: 5.3-5.7)
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Model of myelinated nerve fiber
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Effect of Internode Geometry

Solutions to the cable equations depend on only two constants.

. CIN
Ty = membrane time constant = —
giN
1
A¢ = cell space constant = [ ————
gin(To + 1)

We can express the parameters of the cable model in terms of material prop-
erties (p;, pm, €m) and geometrical parameters of the cable (d, D, L).
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Substitution of these expressions into the definitions of the cable constants
shows how the cable constants depend on cable geometry.

Cin
v = X & €npm (independent of geometry)
9inN

N2 1 zpm(Dfd)/Q><7T(12/4:p_m(D_d)d
7 gin(ro +13) wd Pi 8p;

Effect of internode geometry

" D=Dyl2 D= Dy D=2D,
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