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» A) Upper Respiratory Tract (URT)

1) paranasal structures
a) external nares
b) nasal cavity and septum
c) nasal conchae
d) nasal meatuses
e) olfactory epithelium
f) paranasal sinuses
g) ciliated pseudostratified
epithelium
2) pharynx
a) internal nares
b) auditory tubes
C) oropharynx
d) laryngopharynx
B) Lower Respiratory Tract (LRT)
1) layrnx
a) thyroid & cricoid cartilage
b) vocal box
c) hyoid
2) trachea
a) "C" rings of cartilage
b) carina
) receptors sensitive to
irritants
i) initiates cough reflex
c) bronchi

» 3) lungs (right lung = three lobes; left lung =

two lobes)
a) pleural membranes
b) bronchi
c) bronchioles
d) terminal bronchioles
e) smooth muscles within
bronchiole walls

|) parasympathetic NS activates
(using histamine) bronchiole smooth muscle
(constriction)

i) sympathetic NS inhibits (using
epinephrine) bronchiole smooth muscle
(dilation)

f) alveolar ducts
g) alveolar sacs
h) alveoli

1) simple squamous lining

1) septal cells - produce
surfactant

i) macrophage (Kuppfer cells) -
remove alveolar irritants, debris

IV) entire alveolar surface area =
750 sqgft

v) alveolar surface area site of
external respiration



Eupnea - normal breathing
Bradypnea - decreased
breathing rate

Dyspnea or shortness of breath -
sensation of respiratory distress
Hyperaeration/Hyperinflation
- Increased lung volume
Hyperpnea - faster and/or
deeper breathing
Hyperventilation - increased
breathing that causes CO, loss
Labored breathing - physical
presentation of respiratory
distress

Tachypnea - increased breathing
rate




Organs In the

Respiratory System

STRUCTURE

FUNCTION

nose / nasal cavity

warms, moistens, & filters air as it is
inhaled

pharynx (throat)

passageway for air, leads to trachea

larynx

the voice box, where vocal chords are
located

trachea (windpipe)

keeps the windpipe "open"
trachea is lined with fine hairs called
cilia which filter air before it reaches the
lungs

bronchi

two branches at the end of the trachea,
each lead to a lung

bronchioles

a network of smaller branches leading from
the bronchi into the lung tissue &
ultimately to air sacs

alveoli

the functional respiratory units in the lung
where gases are exchanged




Malfunctions & Diseases of the Respiratory System

severe allergic reaction

asthma characterized by the
constriction of bronchioles
. inflammation of the lining of
bronchitis )
the bronchioles
condition in which the alveoli
emphysema deteriorate, causing the lungs

to lose their elasticity

pneumonia

condition in which the alveoli
become filled with fluid,
preventing the exchange of
gases

lung cancer

irregular & uncontrolled
growth of tumors in the lung
tissue




cadaver






trachea

bronchial bifurcation

wascular hilum

2Fior ribh ——

right atrium

'phragm —

spinal process }

clay

aortic knob

left bronchus

—— descending aorta

braast soft tissue




Apex of
right lung

Trachea

Catheter in
irachea

Apical
bronchus

Right main
bronchus

Right superior
lobar bronchus

Right middie
lobar bronchus

Right inferior
lobar bronchus

Segmenial
bronchii

Right dome
ol diaphragm

Posteroanterior view

Clavicle

Arch of
aora

Left main
bronchus

Apicoposterior
segmental
bronchus

Left superior
lobar bronchus

Left infenor
lobar bronchus

Gas bubble
in fundus
of stomach



Muscles of Inspiration

Diaphragm

External intercostal
Internal intercostal
Levator costarum
Serratus posterior superior
Sternocleidomastoid
Scalenus

Trapezius

Pectoralis major
Pectoralis minor
Serratus anterior
Subclavius

Levator scapulae
Rhomboideus major
Rhomboideus minor

vV VvV VvV VvV VvV VvV V9V V9V VvV 9V VvV VvV VvV Vv v



Muscles of Expiration

» Internal intercostal

» Transversus thoracis

» Subcostal

» Serratus posterior inferior

)
)
)

nnermost intercostal
|atissimus dorsi

nternal obligue abdominis

» External obliqgue abdominis
» Rectus abdominis
» Quadratus lumborum



Figure 1, . :
The sternocleidomastoid

(elevated sternum) and the

e M“S‘?m. o scalene muscles (anterior,

HBSDIT&’[IOI’I middle and posterior scalene)
¢ | are typically considered

se@ﬁﬁ@%%ﬁ% ml‘g%ﬂﬁ & minor,

upeeadifatinglatissimus dorsi, erector spinae
(thoracic), iliocostalis lumborum, quadratus
lumborum, serratus posterior superior and
inferior, levatores costarum, transversus
thoracis, subclavius

Sternomastoids __

Inspiratory

Intercostas Fypiratory

Intercostals



Muscles

of
inspira-
tion

(a)

End of
expiration

_Eternu-:leidu-

mastoid

Scalenes

External
inter-
costals

Dia-

 phragm

Diaphragm
relaxed

Clavicle
(cut)

Internal
inter-
' costals

dominal
muscles

End of
inspiration

Labored breathing:
Additional muscles
contract, causing

additional expansion
of the thorax.
Muscles
- of
expiration

Quiet breathing:
The external
intercostal
muscles contract,
elevating the

ribs and moving
the sternum.

Ab-
dominal
muscles
relax.

The diaphragm contracts,
increasing the superior—inferior
dimension of the thoracic cavity.

(b)



Sternomastoids

_ Muscles of
Scalenes

Respiration

Inspiratory
Intercostals Expiratory
Expiratory Intercostals
Intercostals
_ External
Diaphragm Obliques
Expiratory

ADcoiminals



External intercostal
muscles elevate ribs

Diaphragm moves

Inhalation

—

Scalene muscles
elevate 1st and 2nd ribs

@ Lungs stretched; intrapulmonary

external

inferiorly during
contraction
Changes in anterior-posterior and
Sequence of events R R s Changes in lateral dimensions
@ Inspiratory muscles contract (diaphragm
descends; rib cage rises) 4
L m Ribs elevated
@ Thoracic cavity volume increases ' L k and sternum
| | & flares as

Inspiration

volume increases

@ Intrapulmonary pressure drops
{to =1 mm Hg)

(B) Air (gases) flows into lungs down its
pressure gradient until intrapulmonary
pressure is 0 (equal to atmospheric

pressure)

intercostals
contract

Diaphragm moves
inferiorly during
contraction

External N
intercostals -h_f:.
contract :
\\H“"“-Z:_J__—T__ i / i




Muscles Involved in Breathing

Muscles of inspiration Muscles of expiration

Sternocleidomastoid r
Scalenes <<sff] | &~

External
intercostals

Parasternal
intercostals

Internal intercostals

External abdominal
oblique

Diaphragm

Internal abdominal
oblique
Transversus
abdominis

Rectus abdominis



Aorta Spinal cord

Thoracic duct Intervertebral disc
Azygos vein Left ninth rib

Left sympathetic trunk

Hemiazygous vein

3
4 [
. & -
o e o
%

pleura

Parietal \

Tendon of

& /- 2 diaphragm
Muscle of —/ NN /2 i e Left phrenic

diaphragm N : nerve
Right phrenic nerve ‘ i 5 Esophagus

Inferior vena cava

Pericardium
Left internal thoracic artery

Figure 63 Diaphragm, superior view. Figure 22.63




Pericardial sac {used
with ceniral tendon

Bare aroa of pancardium
Stemal refiection of left pleura

Sternal reflection of right pleura

Internal thoracic vassals

o

.'_-” = i -' o _*‘.__-
Coslomediastinal recess S o e~

Fal pad

Costodiaphragmatic ey /g | I Latissimus dorsi m.

Costal pant® Serralus postarior inferior m.

Esophagus
Superior view A

* ol parietal pleura



Neck Inspiratory Muscles

Scal_enus

Scalenus
medius m.

medius

Scalenus

anterior m. J Scalenus

\\\\ posterior m.

Scalenus /
yosterior m. /

anterior m. (cut)

ANTERIOR VIEW



Anterior Inspiratory Muscles

Stermocleidomastoid m.
Clavicular head

' Pectoralis
§ major m. (cut)

Pectoralis
minor m.

Serratus
anteriorm.



Posterior Inspiratory Muscles

Trapezius m. Levator Scapulae
L 77 ﬁ \ ,Rhomboideus
Z 5 Z - R minor m.
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muscles that can be involved in inhalation
Include:

*External intercostal muscles

*Scalene muscles

«Sternocleidomastoid muscle

*Trapezius muscle



Anterior Expiratory Muscles

AN

- ' Tendinous
j intersection
&

I'I- g

Rectus



Anterior Expiratory Muscles

Internal
intercostal m.
Interosseous

portion

External oblique

| p o, al
'. ” abdominis m. (cut)
- . —— .. Yl ¥
Linea alba-rat == it f-’;'n{';','|'|||fr w4 Internal oblique
. . ' | WY A . 22
Linea — & = i abdominis m. (cut)
semilunaris p= = IJ WLy
== Transversus
abdominis m.

External oblique
abdominis m. (cut)
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Vertebral
column

Sternum

internal

intercostal
External muscles

intercostal
muscles
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» Thoracic linings —
parietal pleurae

» Mediastinal pleura
» Pericardial TR G

» Diaphragmatic G o
» Costal B LU
» Apical
» Visceral




Corpus callosum ———___ 4 ”

LLEIET T _J

Pineal gland —— @-'

Great cerebral vein

Tentorium cerebelli

Straight sinus — §
Confluence of sinuses

Cerebellum
Fourth ventricle

Medulla oblongata
Nasopharynx
Oropharynx
Laryngopharynx

Spinal cord

Figure 46 Sagittal section of the head.

Superior sagittal sinus

Falx cerebri

Hypothalamus
e, ptic chiasma

s
it

_ ,—Midbrain
=

Pons
Pituitary gland

Sphenoidal sinus

Opening of pharyngo-
tympanic tube

Middle nasal concha

Hard palate
_ ——— Soft palate

Uvula

Tongue

Mandible
Epiglottis

Hyoid bone

j Inlet of larynx

Figure 22.46




: Sphenoidal sinus Frontal sinus
Optic nerve /

Pituitary gland

Y Olfactory nerve fibers
Trigeminal nerve\ DN ) s o el o / in cribriform plate

_____—— Superior concha

Abducens nerve\ Superior meatus
i Lol ' ' Middle concha

Pharyngeal branch P oS : ; | _
of pterygopalatine N \ i A Middle meatus
ganglion QN |

Nasal vestibule

Sy | w — Inferior concha
Soft palate &y Ry £ ' Inferior meatus

Hard palate

Uvula
Oral vestibule

Figure 47 Left nasal cavity, lateral wall. Figure 22.47




Olfactory nerves
Olfactory epithelium

Superior concha
and superior meatus

Middle concha
and middle meatus

Mucosa of pharynx

Tubal tonsil Inferior concha

and inferior meatus

Pharyngotympanic

(auditory) tube Hard palate

Soft palate

Nasopharynx Uvula

(a)



» Respiratory mucosa

Lines the balance of the nasal cavity

Glands secrete mucus containing lysozyme and defensins
to help destroy bacteria
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Sphenoidal sinu Frontal sinus

Cribriform plate

Nasal meatuses of ethmoid bone
(superior, middle,

and inferior) Nasal conchae

(superior, middle

Pharyngeal tonsi erior,
and inferior)

Opening of
&hua:jrﬁg?;;t%{l?gzamc Nasal vestibule
Nasophan/nk— B | . | Nostril
zgfﬁfﬂ? T | Hard palate
Uvula Soft palate

Tongue
Palatine tonsit— . 9 |
Isthmus of the Lingual tonsil
:::Ioc::aryn Epiglottis
Laryngopharynx Hyoid bone
Vestibular fold Thyroid cartilag

Laryngeal
Vocal fold :

Cricoid cartilage| cartilages

Esophagus

Thyroid gland

Trachea




Nasopharynx
. . Oropharynx
» It is divided into three i
regions Laryngopharynx
Nasopharynx
Oropharynx
Laryngopharynx




Masopharynx [
Cropharynx [ * -

Sup., mid., inf.
Laryngopharynx [N .

[ MEams

- Hard palate

Imcisive Soft palate
canal
Maxilla — . Lhula

- Lingual tonsils

% . Epiglottis
Mandible—

Genioglossus m, -~

_Viocal fold
= ] - Thiyroid
Mybahyoid m- J ] cart.
Genlolgoiem; -/ Cricoid
Hyaoid bone -

cart.

| s
Hyoepiglotic |I|;|.'l




» Routes food and air down their correct passages.
» Contains the vocal cords, which function in voice production.

» Arrangement of 9 cartilages connected by membranes and
ligaments and lined by respiratory epithelium.

» Cartilages include thyroid, cricoid, epiglottis and 3 small
paired cartilages.

» All cartilages are hyaline with the exception of the epiglottis,
which is elastic cartilage.

» Thyroid cartilage is the largest and its midline laryngeal
prominence is the male “Adam’s apple.”

» Inferior to the thyroid is the signet-ring shaped cricoid cartilage.

» The 3 pairs of small cartilages form much of the posterior and
lateral larynx.

» The epiglottis extends from the base of the tongue to its hinge
on the superior thyroid cartilage. During swallowing, the
epiglottis tips and covers the entrance to the larynx and ensures
that food enters the esophagus.




Major cartilage are:

Hyaline type.
» thyroid
» cricoid
» arytenoids

THE LARYNX

EPIGLOTTIS

STRATIF. SQUAM. EP.
ELASTIC CARTILAGE

THYROID CARTILA GE
(HYALIN)

RESPIRATORY TYPE
EPITHELIUM

MIXED TYPE GLANDS
OSSIFICATION
;_ FALS VOCAL CORD

LARYNGEAL
VEMTRICLE
EXTRINSIC
MUSCLES

RUE VOCAL CORD
VOCAL LIGAMENT
STRATIF. SQUAM.EP.
VOCAL MUSCLE

RESPIRATORY TYPE
EPITHELIUM

Figure 5. Logitudinal section of the larinx.



i i o= o -
Epiglottis |:|_-,|!.J|I:I|'|I;' ‘H','mril'.-nnn

Thyrald ' Thyrohyald (RN s AT '\~ cartiage
Hyoid bone =l R s (
m;dm# b - . membrans V-4 i
| dam - NP ~—J Vestibular
Laryngeal ap Fl]l'l If = = \ / \ 4 ligament
prominence 1 \ ;
v & ™ Thyratd ,
e Thyroid % gland /" Vocal ligament
rti e \
i —— 1] ,'d .5 ' Arytenoid
Bl i hm IF'JI . cartilages
| Trae caiillage
L Cricoid cartilage Irac |'||,.|u| ‘
e il -
. eartilaga =
Trachea ﬂwﬁ!— i1 Pl
{ .‘-.__qu..-ln-..#;.-;_: '-- Tracheal cartilages ,,‘ - I.-M : 11-

Anterior view

Poslerlur. view

» Functions
» Maintain an open passageway for air movement

» Epiglottis and vestibular folds prevent swallowed material from
moving into larynx

;—-—->—--Veeal-fe|ds-are-primary-seuree-ef-seumd-preduetieﬂ --------------------------



Epiglottis

Hyoid bone

Lateral
thyrohyoid
membrane

Arytenoid
cartilage

Glottis

Thyroid
cartilage

Corniculate
cartilage

Cricoid
cartilage

Tracheal
cartilages




EPIGLOTTIS

HYOID BONE

THYROHYOID
MEMBRANE

" ‘I r
i. £ SUPERIOR

FAT BODY

HORN

OF THYROID
VESTIBULAR FOLD CARTILAGE
(FALSE VOCAL
CHORIDS) CORNICULATE
CARTILAGE
LARNGEAL
PROMINENCE

{ADAMS APPLE)

ARYENOID
CARTILAGE

THYROID CRIOID

CARTILAGE CARTILAGE
—— TRACHEAL

CRIOTHYROID | CARTILAGE

LIGAMENT . 'J\

VOCAL FOLD TRACHEA

(TRUE VOCAL CHORDS)

- Epiglottic cartilage
rw Hyoid bone

——Thyrnid cartilage
LCrlcnid cartilage

g

Trachea

(a)

‘-\-‘ ' 'vﬁ—Hymd bone

— Epiglottic cartilage
Corniculate cartilage

Thyroid canuaga—-ﬁ Arviencid cartiiioe

Cricoid cartilage
b)

Trachea

Q. Epiglottic cartilage
rm Hyoid bone
v I', - \I,-'I
—Thyroid cartilage
—-}—Crlcuid cartilage

—

—

Trachea

“»( ' 'vﬁ—Hyuid bone
—Epiglottic cartilage

‘33 Corniculate cartilage
Thyroid “”““9“‘4 Arytenoid cartilage
Cricoid cartllage——-,_ﬁ.'-'-‘

(b)

- ——Trachea



“— Vestibular ligament
- [talse vocal cord)

T
"‘;’ Cricothyroid ligament

(a) Anterior (b) Posterior (c) Midsagittal



CROSS SECTION OF VOCAL FOLD

EPITHELILMN

SUPERFICIAL —# s SR
INTEAMEDIATE A6




Epiglottis

Thyrohyoid

membrane Body of hyoid bone

Body of hyoid bone
Thyrohyoid membrane

Cuneiform cartilage Fatty pad

Vestibular fold
(false vocal cord)

Thyroid cartilage Corniculate cartilage

Laryngeal prominence
(Adam’s apple)

Arytenoid cartilage Thyroid cartilage

Vocal fold
(true vocal cord)

Arytenoid muscles

Cricothyroid ligament

Cricoid cartilage Cricothyroid ligament

Cricotracheal ligament Cricotracheal ligament

—Tracheal cartilages —

(a) (b)

Figure 22.4a, b



Base of tongue

Epiglottis

False vocal cord

True vocal cord

Glottis

Inner lining of trachea —

Corniculate
cartilage

Crycoid Cartifage

Superior horn of
the thyrotd ™, s,
cartifage /

Cormiculate Cartilage

Arytenoid
Cartilage

Glottis

Cricoid Cartilage Vocal Ligament

} Thyroid Cartilage - '
The Larynx: viewed from above



Corniculate
cartilage .

Cuneiform __
cartilage

Vestibular

fold =2

Vocal -
fold —

Epiglottis —

Root of tongue —

Glottis_ {open)

POSTERIOR

y

ANTERIOR

Gilottis _(ciaeed]




Epiglotis

Inferiar pharyngeal
muscle {cut)

Infericr pharyngeal
muscle

Trachea
Thyroid

cartilage *-\ Killian's area
Hyaline cartilage y
/ Ciliated epithelium

Lumen of trachea

Cricopharyngeal

Cricoid muscle
‘\\ cartilage
k*__ Circular muscle layer
.- ofesophagus
Trachea

Esophagus

Smooth muscle

Connective tissue
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Larynx- i

Thyruld
cartilage
Y Cricoid

; — cartilage
=
s

Trachea

2

Carina

Left primary
bronchius

#l
-

Right primary

.
bronchius

2
-

-

&=

(a)



onchus

tertiary
{segmental)
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Respiratory Epithelium
High Magnification




< !';; Tracheal or Bronchial
e Rt 2 o Wall
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Alveolar Macrophages
(Dust Cells)

Interalveolar
Septum

At"-_r_'l

S;mmlng EM of interalvealar

seolum in lung




Trachea

-Pseudostratified ciliated columnar epithelium
e -Goblet cells

=" -Basal cells

“-Brush cells

T i "~ Glands:

~ | Mucous- mucin

il SETOUS- Glycop_rot_ei_ns, poly§acharides &
’ bacteriosidic proteins

-maintains patency, - B
especially during forced - :
expiration ‘

c



Trachea

basal bodies
(apical dark line)

Basal Bodies: Associated with cilia and
highly eosinophilic

Mucous gland vs. serous gland



» Bronchus is the last ¢ You still have ¢ Transition from
place you'll see smooth muscle in pseudostratified

I\I\Il | B'a e W' W )



Conducting-Respiratory Junction
» The Respiratory

segment begins w/ the
respiratory
bronchioles

» Alveoli out-pocketings

» Clara cells begin to
predominate

> Lab 13 #12



» Respiratory
Bronchioles

» Give off Alveoli
» Give off alveolar ducts

» Alveolar ducts
» Give off Alveoli only

» Alveolar sacs
» Spaces surrounded by
clusters of alveoli

> Lab 13 #15



» Largest = Terminal
Bronchiole
» Simple epithelium
» No Alveoli (i.e. not

respiratory)

» Central clearing =
Alveolar ducts
» Give off Alveoli only

> Lab 13 #17



The Cells
» Type | Pneumocytes

(epithelial cells)

» Type |l Pneumocytes
(Surfactant Cells)
secrete surfactant
BIG, at corners of alveol

EM: Golgi and rER, laminar
bodies of stored surfactant

» Macrophages (Dust)
within the alveolar space

Lab 13 #18



‘Elastic Tissye -

» Elastin Is present
throughout the
respiratory tract




The Gas Exchange

» Alir Space

» Type | pneumocyte

» Blood Vessels

» Macrophages '

f

L e
.
3 A
R )
£
. -
¢

within the alveolar spg

Lab 13 #13



acmphages / ?

Type |l
pneumocyte
.

. :’\ Type |

pneumocytes ‘\




Respiratory Cycle

No air movement Air flows in

Ribs move
upward and
outward due
~ to muscle
o contraction

External ——
intercostals |

Diaphragm - -+

movin
downward

@lnmiratlm

@Hilaml state

Air flows out

T Ribs return
to resting
position

«* Lung volume
.7, decreases,
causing air
. pressure

. torise

Diaphragm
relaxes

@ Expiration



