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Figure 22.1
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Figure 22.3a
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Figure 22.4a, b
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Figure 22.4c
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Figure 22.5
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Figure 22.7
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Figure 22.9a, b
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Figure 22.10a, b
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Figure 22.10b
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Figure 22.13b
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Figure 22.15
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Adult male Adult female

average average
Measurement value value Description
Tidal volume (TV) 500 ml 500 ml :omctlr?: air inhaled or exhaled with each breath under resting
Inspiratory reserve Amount of air that can be forcefully inhaled after a normal tidal
volume (IRV) S et volume inhalation
Expiratory reserve 1200 mi 700 mi Amount of air that can be forcefully exhaled after a normal tidal
volume (ERV) volume exhalation
Residual volume (RV) 1200 ml 1100 ml Amount of air remaining in the lungs after a forced exhalation
Maximum amount of air contained in lungs after a maximum
Total lung capacity (TLC)6000 ml 4200 ml inspiratory effort: TLC = TV + IRV + ERV + RV
Maximum amount of air that can be expired after a maximum
Vital capacity (VC) 4800 mi s100mi inspiratory effort: VC = TV + IRV + ERV (should be 80% TLC)
Inspiratory capacity (IC) 3600 ml 2400 ml :l::im;?‘a:gzu;nvo: l.rlrrvm «can be inspired after a normal
Functional residual . Volume of air remaining in the lungs after a normal tidal volume
capacity (FRC) Bl ol expiration: RV

=ERV +

y of resp L

and capacities for males and females
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Figure 22.16b
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Figure 22.18
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Figure 22.20
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Figure 22.22a
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Figure 22.23
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Figure 22.27
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Figure 22.29

STRUCTURE DESCRIPTION, GENERAL AND DISTINCTIVE FEATURES FUNCTION

Nose Jutting external portion supported by bone and cartilage; Produces mucus; filters, warms, and
internal nasal cavity divided by midline nasal septum maistens incoming air; resonance
and lined with muceosa chamber for speech
Roof of nasal cavity contains olfactory epithelium Receptors for sense of smell
Paranasal sinuses around nasal cavity Same as for nasal cavity; also lighten

skull

Pharynx Passageway connecting nasal cavity to larynx and oral Passageway for air and food
cavity to esophagus; three subdivisions: nasopharynx,
oropharynx, and laryngopharynx
Houses tonsils (lymphoid tissue masses involved in Facilitates exposure of immune
protection against pathogens) system to inhaled antigens

Larynx Connects pharynx to trachea; framework of cartilage and Air passageway; prevents focd from
dense connective tissue; opening (glottis) can be closed by entering lower respiratory tract
epiglottis or vocal folds
Houses vocal folds (true vocal cords) Voice production

Trachea Flexible tube running from larynx and dividing inferiorly Air passageway; cleans, warms, and

into two main bronchi; walls contain C-shaped cartilages
that are incomplete posteriorly where connected by
trachealis muscle

maoistens incoming air

Copyright © 2006 Pearson Education. Inc., publishing as Benjamin Cummings.

Table 22.1.1
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STRUCTURE DESCRIPTION, GENERAL AND DISTINCTIVE FEATURES FUNCTION

Bronchial tree Consists of right and left main bronchi, which subdivide Air passageways connecting trachea
within the lungs to form lobar and segmental bronchi and with alvecli; cleans, warms, and
bronchioles; branchiolar walls contain complete layer of maistens incoming air

smooth muscle; constriction of this muscle impedes expiration

Alvecli Microscopic chambers at termini of bronchial tree; walls of Main sites of gas exchange
simple squamous epithelium underlain by thin basement
membrane; external surfaces intimately associated with
pulmonary capillaries

Special alveolar cells produce surfactant Reduces surface tension; helps
prevent lung collapse
Lungs Paired composite organs located within pleural cavities of House respiratory passages smaller
thorax; composed primarily of alveoli and respiratory than the main bronchi

passageways; stroma is fibrous elastic connective tissue,
allowing lungs to recoil passively during expiration

Pleurae Serous membranes; parietal pleura lines thoracic cavity; Produce lubricating fluid and
visceral pleura covers external lung surfaces compartmentalize lungs

Copyright © 2006 Pearson Education. Inc., publishing &s Benjamin Cummings.

Table 22.1.2

of Three Hypothetical Patients

Effects of Breathing Rate and

BREATHING

PATTERN OF DEAD SPACE  TIDAL MINUTE ALVEOLAR % EFFECTIVE
HYPOTHETICAL VOLUME VOLUME RESPIRATORY  VENTILATION VENTILATION VENTILATION
PATIENT (DSV) (Tv) RATE* (MVR) [AVR) [AVR/MVR)
I—Normal rate and depth 150 ml 500 ml 20/min 10,000 ml/min 7000 ml/min 70%
Il—Slow, deep breathing 150 ml 1000 ml 10/min 10,000 ml/min B500 ml/min 85%
lll—Rapid, shallow breathing 150 ml 250 ml 40/min 10,000 mifmin 4000 ml/min 40%

*Respiratory rate values are artificially adjusted to provide equivalent minute respiratory volumes as a baseline for comparison of alveolar ventilation,

Gopyright © 2006 Pearson Education, Inc., publishing as Benjamin Gummings.

Table 22.2
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MOVEMENT

Nonrespiratory Air (Gas)

MECHANISM AND RESULT

Cough

Sneeze

Crying

Laughing
Hiccups

Yawn

Taking a deep breath, clesing glottis, and forcing air superiorly from lungs against glottis; glottis cpens sud-
denly and a blast of air rushes upward, can dislodge foreign particles or mucus from lower respiratory tract
and propel such substances superiorly

Similar to a cough, except that expelled air is directed through nasal cavities as well as through oral cavity;
depressed uvula routes air upward through nasal cavities; sneezes clear upper respiratory passages

Inspiration followed by release of air in a number of short expirations; primarily an emotionally induced
mechanism

Essentially same as crying in terms of air movements produced; also an emotionally induced response
Sudden inspirations resulting from spasms of diaphragm; believed to be initiated by irritation of diaphragm
or phrenic nerves, which serve diaphragm; sound occurs when inspired air hits vocal folds of closing glottis

Very deep inspiration, taken with jaws wide open; not believed to be triggered by levels of oxygen or carbon
dioxide in blood; ventilates all alveoli (not the case in normal quiet breathing)
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Table 22.3

";_-!f! in the Atmosphere

ATMOSPHERE (SEA LEVEL) ALVEOLI
PARTIAL PARTIAL
APPROXIMATE PRESSURE APPROXIMATE PRESSURE
GAS PERCENTAGE {mm Hg) PERCENTAGE {mm Hg)
N3 784 557 749 569
O, 209 159 137 104
CO; 0.04 0.3 5.2 40
H,O 0.46 37 &2 47
100.0% 760 100.0% 760
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Approximate water depth

in meters (feet)

9m No decompression
(30 t,) needed

18m
(60 ft.)
2Tm
(90 ft.)

40m
(130 ft.)

Duration in hours
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