Quantitative Physiology: Cells and Tissues Lecture 7: September 20, 2006
(Volume 1: 4.7-p.230)

Review of Lecture 6

Osmosis = transport of solvent (water) caused by Water transport by hydraulic pressure

spatial d|ﬂgrences (gradients) in solute Darcy's law:
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that would be required
to stop the flow of solvent.

Water flow through semipermeable membrane

van't Hoff's law: osmotic pressure can be calculated bath 1 bath 2

using the ideal gas law -- just substitute the number
of solute particles for the number of gas molecules:
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. . solute collides with mesh

> mesh exerts force on solute
. - changes solute momentum

. solute collides with solvent
. . - transfers momentum to solvent

. change in solvent momentum
. is equivalent to a hydraulic pressure

. change in hydraulic pressure
. . . = change in osmotic pressure
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Water flow through semipermeable membrane
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Primary osmotic responses of cells

(flow of water due to change in concentration of impermeant solute)

volume x (t)
(not water)

volume V- (t)
,~ surface area A(t)

pO (membrane freely distensible)
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Conservation of water:

dVi(t)
dt

put cell
in bath
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Equilibrium Solution
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If membrane impermeant to all solutes
then total solute inside cell cannot change

L C2(0)=Cl(w)
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Arbacia eggs
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Human
erythrocytes
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