Inspiration involves…external intercostals and diaphragm (pushes down and enlarges thoracic cavity).

Vital capacity: tidal volume + inspiratory & expiratory reserve volume
Complete capacity of air, from breathing in to breathing out 

Inspiratory reserve: Not used during tidal volume.

Pulmonary Ventilation
Respiratory Rates and Volumes
Respiratory system adapts to changing oxygen demands by varying
· The number of breaths/min (respiratory frequency, fr)
· The volume of air moved per breath (tidal volume, Vt)

Respiratory Minute Ventilation….

Pulmonary Ventilation 
80% of 3.5L = 
2.8L x 28 breaths/min = 78.4 Litres/min

If someone breathes in 810 L of air in 12 min, average tidal volume is 2.25L, average breathing frequency?

Want to get Litres per minute first.

810L of air/ 12 min = 67.5L per min
67.5L per min / 2.25L per breath = 30 breaths per min

Pulmonary Ventilation
Anatomic Dead Space
Only a part of respiratory minute volume reaches alveolar exchange surfaces
Volume of air remaining in conducting passages is anatomic dead space (assume 150ml)

Alveolar Ventilation
Amount of air reaching alveoli each minute
Calculated as (tidal volume – anatomic dead space) x respiratory rate

Determine minute alveolar ventilation 
2.8L – 0.15L = 2.65L x 28 breaths/min 
= 74.2mL/min is the alveolar ventilation

↑ gas exchange if you breathe deeply & slowly

Alveolar ventilation: How much oxygen goes into area where gas exchange takes place

Alveolar diffusion
Alveolar membrane only 2 mm

Pulmonary Diffusion
Gas exchange in the alveoli
Occurs by passive diffusion across the alveolar wall
Volume of diffused gas (Vgas) described by Fick’s Law

Why are the lungs so good at diffusion?
Thin, large alveoli
Permeable membrane
Area (A) is 50-100m2 in total

Partial Pressure
Primary determinant of diffusion and direction
Describes the pressure of a particular gas within a mixture

Concentration of Gases in Air
Standard atmospheric pressure (at sea level) = 760 mmHg

Partial Pressures and Altitude
Concentration DOES NOT change with pressure (e.g. altitude)
PO2 = partial pressure of O2 does change

Sea Level (0m)
760 mmHg x 20.93% = 159 mmHg

Everest (8,848m)
250 mmHg x 20.93% = 50ish mmHg

Partial Pressures with Water Vapor
Copy values

Partial Pressure of Oxygen Throughout the Vascular System
As the air enters the lungs, it is humidified by the upper airway and thus the partial pressure of water vapour (47 mmHg) reduces the oxygen partial pressure to about 150 mmHg.
The rest of the difference is due to the continual uptake of oxygen by pulmonary capillaries, and the continual diffusion of CO2 out of the capillaries into the alveoli

Gas Exchange in the Lung and Tissues

Transportation of Oxygen (O2)…

Oxygen Transport

Oxyhemoglobin Dissociation
Does not let go of oxygen unless the partial pressure is less than 40 PO2

When oxygen is being used, partial pressure of oxygen drops, tissue needs the oxygen, and hemoglobin unbinds from it

Bohr Effect
Curve shifts downwards and right with…
· ↑ Temperature
· [bookmark: _GoBack]↑ Acidity (i.e. ↓ pH)
· ↑ CO2
Reflects alteration in Hb structure
· ↓ ability to hold O2
↑ unloading of O2 to tissues during heavy exercise!



