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	Common symbols used in respiratory physiology
Primary Symbols denoting physical quantities
P
pressure, tension or

        partial pressure of a gas


V
volume of a gas

F
fractional concentration of a gas


Q
volume of blood
C     content
Secondary Symbols denoting the location of the gas
I   inspired gas         
a
 arterial blood

E  expired gas

v   venous blood

A  alveolar gas

c   capillary blood

Tertiary Symbols indicating particular gases 

O2=oxygen

CO2 =carbon dioxide

N2=nitrogen

In addition 

   (
denotes time derivative of a physical  quantity   
        (i.e. the given quantity per unit time)

(     denotes  average (mean)

  (    denotes  end capillary

Examples of Respiratory Symbols

VE
minute ventilation

VO2
oxygen consumption

VCO2
carbon dioxide production 

FEN2
fraction of expired nitrogen

_


v 
 mixed venous 

Bf
breathing frequency

VT
tidal volume

VD  
volume of dead space

PAO2
partial pressure of oxygen in the alveoli

PaCO2
partial pressure of carbon dioxide in 
          arterial  blood
CvO2  Oxygen content of venous blood

	The Laws Governing Behaviour Of Gases

Avogadro’s Hypothesis Equal volume of different gases at equal temperature contain the same number of molecules. Similarly, equal  numbers of molecules in identical volumes and at the same temperature will exert the same pressure.  One mole of any gas will contain 6.02X 1023 molecules and will occupy a volume of 22.4 liters at a temperature of O (C and a pressure of 760 mmHg.


Ideal Gas Law                     PV =nRT   where

R = universal gas constant =62.3656 L.mmHg/mole degree
n= number of moles of gas present
T is temperature in degrees Kelvin

 The ideal gas law is the based on the following other laws that specify the relationship between the 3 factors affect the volume of a gas: pressure, temperature and amount.

· At a constant temperature the same amount of gas will decrease in volume with an increase in pressure  (Boyle’s Law)

· At constant pressure, the same amount of gas will increase in volume with an increase in temperature (Charles’ Law or Gay Lussac’s Law). 

Hence at a constant temperature and pressure, the same amount of gas will remain at constant volume; the only factor that would change the volume would be an increase in the number of moles of gas present.  

Dalton’s Law of Partial Pressures In a gas mixture the pressure exerted by each individual gas in a space is independent of the pressure of other gases in the same mixture.

e.g. Total pressure of dry air = PO2 + PCO2 + PN2
e.g.  Alveolar gas mixture): PA = PA H2O + PAO2 + PACO2 + PAN2
Partial Pressure of a Gas in a Liquid Gases such as CO2, O2 and N2 that are in physical solution in a liquid such as plasma, continually escape from the liquid into the gas phase and may also return  to the liquid.  When the rate of a gas coming out of solution is equal to the rate at which it enters the solution, the system is in equilibrium for that gas and liquid. At equilibrium, the partial pressure of a gas in gas phase is equal to the partial pressure  (or tension) of the gas in liquid.
Water Vapor When a gas is in contact with a liquid, and is in equilibrium (saturated) with the liquid, the partial pressure of the gas is a function of temperature. The one gas to which this applies in a normal respiration is water. The lungs and airways are always moist, and inspired gas is rapidly saturated with water vapor in the upper segments of the respiratory system. The temperature in the airways and lungs is almost identical with deep body temperature (approximately 37°C); at this temperature water vapor has a partial pressure of 47 mmHg. We can calculate partial pressure of oxygen and nitrogen in inspired air, after the gas mixture becomes saturated with water vapor in the upper airway (so-called tracheal air): Ptotal = 760 mmHg-PH20  = 47 mmHg=713 mmHg for remaining inspired gases (21% O2 and 79% N2)
PO2 = 0.21 · 713 = 150 mmHg
PN2 = 0.79 · 713 = 563 mmHg

That is, since water vapor partial pressure must be 47 mmHg in a saturated gas mixture at 37°C, the total pressure remaining for the inspired gases is only 760-47 or 713 mmHg. The composition of this remaining gas is 21% O2 and 79% N2, giving the partial pressures indicated above.

Henry’s Law: The amount of a gas that dissolves in a specific volume of liquid with which it does not combine chemically is almost directly proportional to the partial pressure of that gas in gas phase and its solubility (Bunsen) coefficient.  Note that solubility coefficients differ for different gases and are temperature dependant. 
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