Quantitative Physiology: Cells and Tissues

Last time

Electrical Properties of Cells

Issues:
« graded potentials vs. action potentials
« electrically excitable cells vs. electrically inexcitable

Distinguishing properties of action potentials:
 threshold

« all-or-none

« refractory

« strength-duration

* accomodation

anode-break

decrement-free conduction
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Core Conductor Model
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Current through membrane

Core Conductor Model
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KCL at (a) : Ii(z,t) — Ii(z + Az, t) — K;(2,t)Az =0
KCL at (d) : I,(2,t) — Io(z + Az, t) + Kp(2,1) Az — Ke(2,t)Az =0
Ohm's law at (a) — (b) : Vi(z,t) — Vi(z + Az, t) = r;AzLi(z + Az, 1)

Ohm's law at (c) — (d) : Vo(z,t) — V(2 + Az, t) = 1Az, (2 + Az, t)

Ii(z + Az,Ati — I;(z,1) = —Kp(z1) > 6]1-(;? t)
I(z + Az,Ati —I,(z,t) = Koo t) — Ku(2,t) & %
Vil + Ant) = Vil 1) AZ’ALZ = Vi(z1) = —r;l;(z + Az, 1) — aviigj 9
Volz + AZ’A]Z = Volz1) = —71ol,(z 4+ Az, t) — 6%6(5’ )

Core — Conductor Equations

% = —Kou(z,1)
% = Kn(z,t) — Ke(2,1)
% = —1ili(z,1)
% = —roly(2,1)

Vin(2, 1) = Vi(2, 1) — V,(2, 1)
OVin(z,t)  OVi(z,t)  OV,(2,1)
9z 9z 0z
0%V (2, 1) 0I;(z,t) 01y(z,t)

a2 = i g, Tl g, = 1K (2, 8) + 1o (Kn(2, t) — Ke(2, 1))

= —riLi(2,t) + 1,1o(2,t)

THE Core — Conductor Equation

0V (2,1)

522 = (To+ri)Km(Zat) 7TaKe(Z=t)
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