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6000 = = =

5000 Inspiratory
reserve volume Inspiratory
3100 ml — capacity
:4000 3600 ml Vital Total lung
E — capacity — capacity
P 4800 ml 6000 m|
@ 3000 :
= |\ f\ /| Tidal volume 500 ml
2000
Functional
X, residual
1000 capacity
Residual volume 2400 ml
1200 ml

0
Spirographic record for a male

Table 22.4 Comparison of Gas Partial Pressures and Approximate Percentages

in the Atmosphere and in the Alveoli

ATMOSPHERE (SEA LEVEL) ALVEOLI
APPROXIMATE PARTIAL PRESSURE APPROXIMATE PARTIAL PRESSURE
GAS PERCENTAGE (mm Hg) PERCENTAGE (mm Hg)
N, 78.6 597 74.9 569
0, 20.9 159 13.7 104
co, 0.04 0.3 5.2 40
H,0 0.46 3.7 6.2 a7

100.0% 760 100.0% 760
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AVR = frequency X (TV — dead space)
(mi/min) (breaths/min) (ml/breath)

Table 22.3 Effects of Breathing Rate and Depth on Alveolar Ventilation of Three Hypothetical Patients

TIDAL MINUTE ALVEOLAR % EFFECTIVE
BREATHING PATTERN OF DEAD SPACE VOLUME RESPIRATORY VENTILATION VENTILATION VENTILATION
HYPOTHETICAL PATIENT VOLUME (DSV) (TV) RATE* (MVR) (AVR) (AVR/MVR)
I—Normal rate and depth 150 mi 500 ml 20/min 10,000 ml/min 7000 mi/min 70%
Il—Slow, deep breathing 150 mi 1000 ml 10/min 10,000 ml/min 8500 mi/min 85%

Ill—Rapid, shallow breathing 150 mi 250 ml 40/min 10,000 ml/min 4000 ml/min 40%
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Reversible airflow obstruction MS, MFA, CMI




Inspirad air:

Alveoli of lungs:
Po, 160 mm Hg Po, 104 mm Hg

External
respiration

0, CO,

Pulmonary

Pulmonary
arteries

veins (P,
100 mm Hg)

entaring lungs:
Pco, 45 mm Hg

0, Co,

None artaries
Internal
respiration

Tissues:
Pg, less than 40 mm Hg

A 0, CO, Pco, greater than 45 mm Hg
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Mismatch of ventilation and perfusion
t ventilation and/or | perfusion of alveoli
causes local | Pco,and t Po,

} ventilation and/or ¢ perfusion of alveoli
causes local { Pco, and lP(:)2

l Mismatch of ventilation and perfusion J

N 7

O, autoregulates O, autoregulates
arterio'ar diameter arteriolar diameter
Pulmonary arterioles Pulmonary arterioles
serving these alveoll serving these alveoli
constrict dilate

¥

[ Match of ventilation J

v

Match of ventilation J

and perfusion
+ ventilation, § perfusion

and perfusion
t ventilation, ¢ perfusion




