Respiratory Physiology

O, and CO, exchange between an organism and its environment
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Total pressure exerted by a mixture of gases is equal to the
sum of the pressures exerted by each of the individual gases
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Oxygen 20.95 0.2095
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Argon 0.93 0.0093
Carbon dioxide  0.03 0.0003
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The amount of gas that will dissolve in an aqueous solution is

O,

Henryos
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determined by the partial pressure and solubility

At equilibrium, Po, in air and water is
equal. Low O, solubility means concentrations

Initial state:

no O, in solution
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Po, =100 mm Hg

Po, =0 mm Hg

*Different gases have
different solubilities!

Co,

are not equal.
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Po, =100 mm Hg
[O,] = 5.20 mmol/L

Po, =100 mm Hg
[O5] = 0.15 mmol/L

When CO, is at equilibrium at the same
partial pressure, more CO2 dissolves.

Pco, = 100 mm Hg
[CO,] = 5.20 mmol/L

Pco, =100 mm Hg
[CO,] = 3.00 mmol/L



Respiration in different media
The challenges of respiratory gas exchange in water

You guys have
it easy.

Diffusion is slower in water
Low solubllity of gases in water
Water i1s more dense than air
Water i1s more viscous than air
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Environmental factors affect gas solubilities
Media, temperature, and salinity

Concentration of O, (mL O, at STP/L)
at specified temperature

0°C 12°C 24°C
Air 210 200 192
Freshwater 10.2 7.7 6.2

Seawater? 8.0 6.1 49




Gas transport within organisms
Convection (long distance) and diffusion (short distance)
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