B\
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E 4.2: Frog Oocyte: MRI image FCOLE PONTECHNIGU:

FEDERALE DE LAUSANNE
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E 4.2: Frog Oocyte: planar model
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E 4.2: Start situation:
all channels closed
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Concentrations when all the channels are closed.
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E 4.2: First situation:
ECOLE POLYTECHNIQUE
K+ Channels Open FEDERALE DE LAUSANNE

Describe the physical phenomena appearing in the cell.
Membrane +
Oocyte channels Outside 1) Where and why are net charges appearing ?
2) Where and why is an electric field appearing ?
3) Sketches the final concentrations.
4) Explain the voltage V and compare it with the N+/N diode.
5) Derive a mathematical model for the processes.

(Re-use and adapt the basics equations describing
semiconductor devices in non-equilibrium).
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E 4.2: Second situation:
ECOLE POLYTECHNIQUE
Na+ channels open suddenly FEDERALE DE LAUSANN

Membrane +
Oocyte channels Outside

We suppose Na* ions have a higher mobility than K*
ions.

6) How are the net charges modified ?

7) How is the voltage V modified ?
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