Boyle’s Law: P,V, = P,V,
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V,=1.0L
P, = 100 mm Hg

V,=0.5L
P, = 200 mm Hg

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




The respiratory system
The respiratory system consists of the upper respiratory system
(mouth, nasal cavity, pharynx, larynx) and the lower respiratory system
(trachea, bronchi, lungs). The lower respiratory system is enclosed in
the thorax, bounded by the ribs, spine, and diaphragm.
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Sectional view of chest
Each lung is enclosed in two pleural membranes.
The pleural fluid and space are much smaller
than illustrated. The esophagus and aorta
pass through the thorax between the pleural sacs.
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Normal lung at rest

P =-3 mm Hg

Intrapleural
= space

™ pleural membranes

Diaphragm

Pneumothorax

Lung collapses to

unstretched size
> Pleural

membranes

Intrapleural
space




Pleural
space

Diaphragm

At rest, diaphragm is relaxed

Diaphragm contracts, thoracic
volume increases.
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Diaphragm relaxes, thoracic
volume decreases.

Muscles used for ventilation
The muscles of inspiration include the diaphragm, external
intercostals, sternocleidomastoids, and scalenes. The muscles of
expiration include the internal intercostals and the abdominals.
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Muscoli intercostali esterni (nervi
intercostali, T1-T11) disposti

| obliquamente dall'alto in basso e in

| avanti, determinano innalzamento delle
coste. Le coste superiori vengono
contemporaneamente  sollevate  dai
muscoli scaleni. Aumenta il diametro
antero-posteriore e trasverso della
gabbia toracica.

Movimento tipo leva di 3° tipo: potenza
(muscoli) resistenza distribuita sulla
parete anteriore della costa, fulcro
(articolazione costo vertebrale).
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La contrazione degli intercostali esterni tende a far scorrere le costole le une
rispetto alle altre, provocando l'innalzamento dello sterno e delle estremita
delle costole su di esso articolate.
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5. Pressioni parziali dei gas respiratori.

Alveoli

Pog =100 mmHg Pco, =40 mm

Venous circulation Arterial circulation

Cells Pcoj 2 46 mm Hg Ppy <40 mm Hg

Aerobic respiration




Oxygen transport at normal
PO, in blood with hemoglobin

Po, =100 mm Hg

F'c,2 =100 mm Hg
Red blood cells with hemoglobin
are carrying 98% of their maximum

load of oxygen
O3 content of plasma= 3 mL Oa/L blood
content of red
blood cells =197 mL Op/L blood
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Effect of pH
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Effect of Pc 02

Pc02 =20 mm Hg

P002 = 40 mm Hg

Pc,;,2 =80 mm Hg
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Dry air = 760 mmHg
POp=160mmHg
PCO2=0.25mmHg

PQa=100mmHg
PCOz=40mmHg

Oxygen exchange from
blood to cells

Dryair =760 mmHg
POz= 160 mmHg
PCO2 = 0.26mmHg

IN

Venous blood
POg=40mmHg
PCO2=46mmHg

Carbon dioxide exchange
from cells to blood

Capillary endothelium
Interstitial fluid
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Carbon dioxide exchange from
blood to alveoli
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Alveolar partial pressure (Pgagj in mm Hg

Normal ventilation
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numbers on the figure to the
boxes of the map.

Figure question: Match the
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