Fig. 22.1

display
Nasal
cavity

Hard
palate

Posterior
nasal
aperture

Soft palate

Epiglottis

Esophagus

Left lung

Left main
bronchus
Lobar
bronchus
Segmental
bronchus

cavity

Pleura
(cut)

Diaphragm

Fig. 22.2 Permission req or display.

Nasofacial angle

Apex

Ala nasi

Naris (nostril)

Nasal septum

Nasal bone

Lateral cartilage

Septal nasal
cartilage

Minor alar
cartilages
Major alar
cartilages

Dense connective
tissue

(b)

‘a-b: ©McGraw-Hil Education/Joe DeGrandis

Fig. 22.3

—— Laryngopharym

Traches
Esophagus

a: ©McGraw-Hil EducationtJoe DeGrandis

Fig. 22.4

Permission rea display.
Epiglottis
Hyoid bone ——————__
Epiglottic cartilage ¢

E Epiglottic
" ‘. » cartilage

Hyoid bone

Thyrohyoid ligament | Fat pad

Thyroid cartilage

ok / Thyroid cartilage
Laryngeal prominence | Cuneiform cartilage

Arytenoid cartilage Comiculate cartilage

Vestibular fold
Vocal cord
Arytenoid cartilage

Cricoid cartilage

ligament

Fig. 22.5

display.
Anterior

Epiglottis

cartilage

Posterior

(a)

Main
bronchi

Carina

Tracheal
mucosa

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

1/
Arytenoid muscle by
Cricoid cartilage

Trachea
Tracheal cartilage
() Anterior (b) Posterior (c) Median
4
Fig. 22.6
Permission reat display.
Adduction of vocal cords Abduction of vocal cords

= >
Thyroid cartilage ——————————
Cricoid cartilage N b
\ Anterior
L Vocal cord y T
P !
Lateral \ -T
cricoarytenoid muscle ¢
\ / Arytenoid cartilage Posterior
<L\ Corniculate cartilage
‘ \ lll N AN { g\ yd
Posterior - -_—

cricoarytenoid muscle ©

Base of tongue
Vestibular fold
Vocal cord

= Glottis
Corn

cartilage

® @ 6

(@)




Fig. 22.7
Mucus f
Thyroid Mucociliary-
Larynx cartilage escalator
Cricoid - Particles.
cartilage N il of debris
] A Epithelium:
el Goblet cell
| Ciliated cell i
&= Mucous gland —Fi
P= Jo=
Trachea s = Cartilage e
P> [EE
E= ¢ e |
= 4 (®) =
ST .

Trachealis
muscle

Carina—ys/ﬁ/

Lobar Hyaline
bronchi Main cartilage ring
bronchi
Segmental Mucosa
bronchi
Mucous gland
h Perichondrium

(a) (c)

7

Fig. 22.10

display.

Anterior

Left lung 1 . N L A Right lung

Visceral
pleura

Pleural cavity

Parietal
pleura

Spinal cord

Posterior
©Ralph Hutchings Visuals Unlimited

Fig. 22.9 Permission req or display.
Larynx:
Thyroid cartilage
| = Cricoid cartilage
Trachea
Apex of lung
Superior lobe
‘Superior lobar
Horizontal fissuro.
Middle lobar
bronchus.
Middle lobo
Inferior lobar
bronchus.
Oblique fissure
Inforior lobe
Base of lu
" (2) Anterior view
Apox <
Superior lobe
Pulmonary Lobar bronchi
arteries
Pulmonary
veins
Hilum
Middle lobe Pulmonary
tigament
Inferior hhe—‘—
\ Diaphragmatic
(b) Modiastinal surface, right lung
Fig. 22.11

Permission reqt or display.

Bronchiole:
Epithelium
Smooth muscle

Terminal bronchiole
Pulmonary arteriole
Branch of

pulmonary artery

Alveolar duct

Alveolar duct p Vo ~— Alveoli

a: ©Dr. Gladden Wills/\Visuals Unlimited; b: ©Visuals Unlimited

Respiratory bronchiole

10

Fig. 22.12

display.

Respiratory membrane
Capillary endothelial cell
Fluid with surfactant

Squamous alveolar cell

Pulmonary venule
Lymphocyte

Alveoli
Alveolar sac

Alveolar
Capillary macrophage
networks.
around

Terminal alveoli

bronchiole

Respiratory membrane:

Respiratory
bronchiole

Squamous alveolar cell
Shared basement membrane
Capillary endothelial cell

Fig. 22.13

Permission reqt o display.

Inspiration

Sternocleidomastoid
(elevates sternum)

Scalenes
(fix or elevate ribs 1-2)

External intercostals
(elevate ribs 2-12,
widen thoracic cavity)

Pectoralis minor (cut)
(elevates ribs 3-5)

Internal intercostals,
interosseous part
(depress ribs 1-11,
narrow thoracic cavity)

Internal intercostals,
intercartilaginous part
(aid in elevating ribs)
Diaphragm

(ascends and
reduces depth
(descends and of thoracic cavity)
increases depth Rectus abdominis
of thoracic cavity) (depresses lower ribs,

) pushes diaphragm upward

Diaphragm

by compressing
abdominal organs)

External abdominal oblique
(same effects as
rectus abdominis)

12




Fig. 22.14

Diaphragm and ntrcosta muscles

ordisplay.

limbic systom, snd
Higher bai centors

pesory

Dorsal respiatory
orou (OR)

Ventearspirtory
oroup (VRG)

e 13

Table 22.1
Copyright © McGraw-Hill Education. Permission required for reproduction or display.
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).
URobert Boyle (1627-91), Anglo-Irish physicist and chemist
"*Jacques A. C. Charles (1746-1823), French physi
15john Dalton (1766-1844), English physicist and chemist
17 William Henry (1774-1836), English chemist
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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 Typical Value Definition
Respiratory volumes
Tidal volume (TV) 500 mL Amount of air inhaled and exhaled in one cycle during quiet breathing
Inspiratory reserve volume (IRV) 3,000 mL Amount of air in excess of tidal volume that can be inhaled with maximum effort
Expiratory reserve volume (ERV) 1,200 mL Amount of air in excess of tidal volume that can be exhaled with maximum effort
Residual volume (RV) 1300 mL Amount of air remaining in the lungs after maximum expiration; the amount that can
never voluntarily be exhaled
Respiratory capacities
Vital capacity (VC) 4,700 mL The amount of air that can be inhaled and then exhaled with maximum effort; the
deepest possible breath (VC = ERV +TV + IRV)
Inspiratory capacity (IC) 3,500 mlL Maximum amount of air that can be inhaled after a normal tidal expiration (IC=TV + IRV)
Functional residual capacity (FRC) 2,500 mL Amount of air remaining in the lungs after a normal tidal expiration (FRC = RV + ERV)
Total lung capacity (TLC) 6000 mL Maximum amount of air the lungs can contain (TLC = RV +VC)
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