Quantitative Physiology: Cells and Tissues

Core Conductor Model
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Core — Conductor Equations
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THE Core — Conductor Equation
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Relation between extracellular and intracellular potentials
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let 2y — —o0o: then v,(21) — 0 and vy, (21) — V2

Av, = (vm(21) — vm(22))

To v
Av, = vy(22) — 15(21) = vo(22) = e (V2 — vm(22))
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Core Conductor Model: Summary

Few assumptions (Geometry + Ohm's law): surprising if it predicts anything
Interesting predictions:
* local flow of current during propagating AP
- spatial extent related to temporal extent via speed
— membrane current is INWARD at peak of AP (??7?)
— membrane current is OUTWARD ahead of peak (self triggering?)
« speed of propagation depends orlgeometry (fat = fast)
« can predict membrane potentials from extracellular recordings

Few assumptions - Robust (must be true!)
Cell membranes have unusual electrical properties — Why? (next time)



