Fig. 22.1

Copyright © McGraw-Hill Education. Permission required for reproduction or display.

Nasal

cavity .

Hard ‘- Posterior

palate - ' nasal

AT aperture
Nostril P < Soft palate
ostri ‘ Ve

Epiglottis

Pharynx

Larynx Esophagus

Trachea Left lung
Left main
bronchus
Lobar

Right lung bronchus
Segmental
bronchus

Pleural

cavity

Pleura

(cut)

~as ‘ Diaphragm

-/



Flg. 22.2 Copyright © McGraw-Hill Education. Permission required for reproduction or display.

Root

Bridge

Dorsum nasi
Nasofacial angle
Apex

Ala nasi

Naris (nostril)

Nasal septum

Philtrum

Alar nasal sulcus

Nasal bone

/ Lateral cartilage

\ Septal nasal
cartilage

Minor alar
cartilages

Major alar
cartilages

Dense connective
tissue

(b)
a-b: ©McGraw-Hill Education/Joe DeGrandis



Fig. 22.3

Copyright © McGraw-Hill Education. Permission required for reproduction or display.

Nasal conchae:

Cribriform plate

Auditory tube

Superior
Middle 1 Sites of respiratory control nuclei:
Inferior AN T B e a— 0"
" Medulla oblongata
M — i ‘
| &% N . A0
Hard palate S Uvula
g Oropharynx
Tongue
Laryngopharynx
Larynx:
Epiglottis
Yo ar ] S~ )
Vocal cord — o ——
Vertebral column
Trachea
Esophagus
(a)
Meatuses:
Frontal Superior
sinus Middle

Nasal conchae:
Superior

Inferior
Sphenoid sinus

Middle Posterior nasal
aperture
Inferior 78 Pharyngeal
Vestibule tonsil
Guard hairs ﬁ:l';:mry ; Nasal septum:
Naris (nostril t Perpendicular plate
Hard palate Soft palate [ -
Upper lip Uvula ﬁSeptal cartilage
Tongue Palatine tonsil \‘/— Vomer
Lower lip Lingual tonsil N Pharynx:
Mandible Epiglottis Nasopharynx
: Oropharynx
Vestibular fold —\( = Laryngopharynx
Vocal cord
Larynx
Trachea
Esophagus

(b)

(c)

a: ©McGraw-Hill Education/Joe DeGrandis



Fig. 22.4

Copyright © McGraw-Hill Education. Permission required for reproduction or display.

Epiglottic Epiglottis

cartilage Hyoid bone —— Ve
Hyoid bone Epiglottic cartilage - —
Thyrohyoid ligament Fat pad

Thyroid cartilage
Thyroid cartilage

Laryngeal prominence Cuneiform cartilage

Arytenoid cartilage Corniculate cartilage

Vestibular fold

Cricoid cartilage Vocal cord

Cricotracheal Arytenoid cartilage
ligament

Arytenoid muscle

Cricoid cartilage

Trachea

Tracheal cartilage

(a) Anterior (b) Posterior (c) Median



F|g 225 Copyright © McGraw-Hill Education. Permission required for reproduction or display.
Anterior

/-— piglotts
Glottis

Vestibular fold

Vocal cord

Trachea

Corniculate
cartilage

Posterior

(a)

Main
bronchi

Carina

T A che

mucosa

(b)

a: ©Phototake; b: ©J. Siebert/Custom Medical Stock Photo, Inc.



Fig. 22.6

Copyright © McGraw-Hill Education. Permission required for reproduction or display.
Adduction of vocal cords Abduction of vocal cords

Thyroid cartilage

Cricoid cartilage k
Anterior

Vocal cord

Lateral
cricoarytenoid muscle

Arytenoid cartilage Posterior

Corniculate cartilage

Posterior
cricoarytenoid muscle

(c)

Base of tongue

Epiglottis

Vestibular fold

Vocal cord

Glottis

Corniculate k \\‘/
cartilage

(b) (d) 6




Fig. 22.7
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Table 22.1
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TABLE 22.1 The Gas Laws of Respiratory
Physiology

Boyle's law'# The pressure of a given quantity of gas
is inversely proportional to its volume
(assuming a constant temperature).

Charles’s law' The volume of a given quantity of gas
is directly proportional to its absolute
temperature (assuming a constant pressure).

Dalton’s law'® The total pressure of a gas mixture is equal
to the sum of the partial pressures of its
individual gases.

Henry’s law'’ At the air-water interface, the amount of
gas that dissolves in water is determined
by its solubility in water and its partial
pressure in the air (assuming a constant
temperature).

1"Robert Boyle (1627-91), Anglo-Irish physicist and chemist
5JTacques A. C. Charles (1746-1823), French physicist
1John Dalton (1766-1844), English physicist and chemist
""William Henry (1774-1836), English chemist
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Fig. 22.17
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Table 22.2
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TABLE 22.2 Respiratory Volumes and Capacities for an Average Young Adult Male

Measurement

Respiratory volumes

Tidal volume (TV)

Inspiratory reserve volume (IRV)
Expiratory reserve volume (ERV)

Residual volume (RV)

Respiratory capacities

Vital capacity (VC)

Inspiratory capacity (IC)
Functional residual capacity (FRC)

Total lung capacity (TLC)

500
3,000
1,200
1,300

4,700

3,500
2,500
6,000

Typical Value

mL
mL
mL

mL

mL

mL
mL

mL

Definition

Amount of air inhaled and exhaled in one cycle during quiet breathing
Amount of air in excess of tidal volume that can be inhaled with maximum effort
Amount of air in excess of tidal volume that can be exhaled with maximum effort

Amount of air remaining in the lungs after maximum expiration; the amount that can
never voluntarily be exhaled

The amount of air that can be inhaled and then exhaled with maximum effort; the
deepest possible breath (VC = ERV + TV + IRV)

Maximum amount of air that can be inhaled after a normal tidal expiration (IC=TV + IRV)
Amount of air remaining in the lungs after a normal tidal expiration (FRC = RV + ERV)

Maximum amount of air the lungs can contain (TLC = RV + V()
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Fig. 22.19

Copyright © McGraw-Hill Education. Permission required for reproduction or display.

Alveolar
gas exchange

0, loading
CO, unloading

Gas transport

O, carried
from alveoli
to systemic
tissues

CO, carried
from systemic
tissues to
alveoli

Systemic
gas exchange

0O, unloading
CO, loading

Expired air Inspired air
Po, 116 mm Hg Po, 159 mm Hg
Pco, 32 mm Hg Pco, 0.3 mm Hg

Alveolar air

Po, 104 mm Hg
Pco, 40 mm Hg

)\

¥
~

> BN . .8

Deoxygenated
blood

Po, 40 mm Hg
Pco, 46 mm Hg

Po, 95 mm Hg
Pco, 40 mm Hg

Systemic circuit

\

5 /gmm& AR

- "o

~ 9P w4
40‘;" B> & ‘;:4 &, q’ a°"‘y $
'\ Qloq;vov ’}V 77N Tissue fluid
RS Q Po, 40 mm Hg

Pco, 46 mm Hg

\cuu‘"' g%

20



Fig. 22.20
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Fig. 22.25
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