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Four processes of Respiration are
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Respiratory zone structures
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Pulmonary ventilation
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Pressure Relationships in the Thoracic Cavity

ÅThe pressure in the pleural cavity, the intrapleural pressure (Pip), is always  
about 4 mm Hg less than Ppul. That is, Pip is always negative relative to Ppul.

ÅWhat causes this negative intrapleural pressure? 

ÅTwo forces act to pull the lungs (visceral pleura) away from the thorax wall 
όǇŀǊƛŜǘŀƭ ǇƭŜǳǊŀύ ŀƴŘ ŎŀǳǎŜ ǘƘŜ ƭǳƴƎǎ ǘƻ ŎƻƭƭŀǇǎŜΥ мΦ ¢ƘŜ ƭǳƴƎǎΩ ƴŀǘǳǊŀƭ 
tendency to recoil; 2. The surface tension of the alveolar fluid.

ÅHowever, these lung-collapsing forces are opposed by strong adhesive force 
between the parietal and visceral pleurae.

ÅThe net result of the dynamic interplay between these forces is a negative Pip. 
The amount of pleural fluid in the pleural cavity must remain minimal to 
maintain a negative (Pip). The pleural fluid is actively pumped out of the 
pleural cavity into the lymphatics continuously, as a result, a negative Pip is 
maintained.  

ÅAny condition that equalizes Pip with the intrapulmonary (or atmospheric) 
pressure causes immediate lung collapse 
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Intrapulmonary & intrapleural pressure relationships
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ÅPulmonary ventilation, depends on volume changes in the thoracic cavity. A 
rule to keep in mind is that volume changes lead to pressure changes, and 
pressure changes lead to the flow ofgases to equalize the pressure.
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Changes in intrapulmonary and intrapleural pressures during inspiration and expiration

During the inspiration period, PƛǇ ŘŜŎƭƛƴŜǎ ǘƻ ŀōƻǳǘ ҍс ƳƳ IƎ 
relative to Patm 

by S S Nishank, Asst. Professor, Dept. of 
Zoology, Utkal University

14



by S S Nishank, Asst. Professor, Dept. of 
Zoology, Utkal University

15



Physical Factors influencing
Pulmonary ventilation

²ƘŜǊŜ ɲP, the difference in pressure, or pressure 
gradient, between the external atmosphere and 
the alveoli.
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Physical Factors influencing
Pulmonary ventilation
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Respiratory surface

by S S Nishank, Asst. Professor, Dept. of 
Zoology, Utkal University

18



Gas exchange
between the Blood, Lungs & Tissues
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External Respiration

5ŀƭǘƻƴΩǎ [ŀǿ ƻŦ tŀǊǘƛŀƭ tǊŜǎǎǳǊŜǎ

IŜƴǊȅΩǎ [ŀǿ

5ŀƭǘƻƴΩǎ ƭŀǿ ǎǘŀǘŜǎ ǘƘŀǘ ǘƘŜ ǇǊŜǎǎǳǊŜ ŜȄŜǊǘŜŘ ōȅ ŀ ƳƛȄǘǳǊŜ ƻŦ ƎŀǎŜǎ ƛǎ Ŝǉǳŀƭ 
to the sum of the pressures exerted by the individual gases occupying the 
same volume alone. The pressure exerted by an individual gas in a mixture 
is called the partial pressure of that gas. 

IŜƴǊȅΩǎ ƭŀǿ ǎǘŀǘŜǎ ǘƘŀǘ ǿƘŜƴ ǘƘŜ ǘŜƳǇŜǊŀǘǳǊŜ ƛǎ ŎƻƴǎǘŀƴǘΣ ǘƘŜ ŎƻƴŎŜƴǘǊŀǘƛƻƴ ƻŦ 
a gas in a liquid is proportional to its partial pressure. The solubility of a gas in a 
liquid depends on temperature, the partial pressure of the gas over the liquid, 
the chemical properties of the gas, and the chemical properties of the liquid.

όŀŎŎƻǊŘƛƴƎ ǘƻ IŜƴǊȅΩǎ ƭŀǿΣ c = kP, so as P increases, c increases).
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The relationship among the concentration, partial pressure, and solubility of a 
Ǝŀǎ ƛǎ ŘŜǎŎǊƛōŜŘ ōȅ IŜƴǊȅΩǎ ƭŀǿΣ ƳŀǘƘŜƳŀǘƛŎŀƭƭȅ ŜȄǇǊŜǎǎŜŘ ŀǎ
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Thickness and Surface area of the Respiratory Membrane

oxygenation of blood in the pulmonary capillaries at rest. Oxygen loading only takes 
about one-third of the time a red blood cell spends in the pulmonary capillary.
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Ventilation-Perfusion Coupling

ÅFor optimal gas exchange, there must be a close match, 
or coupling, between ventilation (the amount of gas 
reaching the alveoli) or the rate of air flow to the 
alveoli) and perfusion(the blood flow in pulmonary 
capillaries or rate of blood flow to the lung).

ÅPO2 controls perfusion by changing arteriolar diameter

ÅPCO2controls ventilation by changing bronchiolar 
diameter.
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Transport of respiratory 
gases
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Affinity of gases for hemoglobin

ÅBohr effect: When hydrogenions bind to hemoglobin,
they decreasethe affinity of hemoglobinfor oxygen.

ÅCarbamino effect: When carbon dioxide is bound to
hemoglobinit decreasesthe affinity for oxygen

ÅHaldane effect: Binding of oxygen to hemoglobin
decreasesthe affinity of hemoglobinfor carbondioxide.
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CO2 transport in blood

Å7 to 10% dissolved form in plasma

Å20% bound to hemoglobin as carbaminohemoglobin

Å70% dissolved as bicarbonate in RBC
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effect of oxygen(Po2) on CO2 transport
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effect of oxygen(Po2) on CO2 transport
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Regulation of Respiration
ÅNeural control by -

Å1.medullary respiratory center

Å2. pneumotaxic center

Å3. apneustic center

Å&

ÅAnd Chemoreceptors such as 

Åperipheral chemoreceptors ( stimulated by reduction in 
arterial pO2)

Åcentral chemoreceptors (stimulated by increase in pCO2

or [H] concentration)
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ventral respiratory group (VRG), 
located within the anterior region of
the medulla (which contains both 
inspiratory neurons and expiratory
neurons)
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