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Structural zonesStructural zones

upper respir​atoryupper respir​atory
tracttract

lower respir​atorylower respir​atory
tracttract

- nose - larynx

- pharynx - trachea

 - bronchi

 - lungs

Nasal cavitiesNasal cavities

bony framework

frontal bone, nasal bones, maxilla

cartil​aginous framework

lateral nasal cartil​ages, septal cartilage,
alar cartilage

nasal cavity

hollow space behind nose that air flows
through

septum

thin wall made of cartil​age​/bone, divides
inside of nose into two chambers

mucous membrane

thin tissue lining nose, sinuses & throat,
warms & moistens air breathed in &
makes sticky mucus that cleans the air of
partic​les​/dust

turbinates

curved, bony ridges lined with mucous
membrane - warm & moisten air

sinuses

hollow, air-filled chambers in bones
around your nose - mucus from sinuses
drains into nasal cavity

 

c

- external nose is visible on face
- internal nose is large cavity beyond nasal
vestibule, divided by septum into right/left
nares

 

O2 transportO2 transport

in the blood, some O2 is dissolved in
plasma as a gas (about 1.5%)

most O2 (about 98.5%) is carried attached
to Hb

oxygenated Hb = oxyhae​mog​lobin

** the higher the Po2, the more O2
combines with Hb

Volume​-pr​essure relati​onship - Boyles lawVolume​-pr​essure relati​onship - Boyles law

pressure of a gas in a closed container is
inversely propor​tional to the volume of the
container

Ventil​ati​on-​per​fusion couplingVentil​ati​on-​per​fusion coupling

blood flow to each area of the lungs
matches the extent of airflow to alveoli in
that area
in the lungs, vasoco​nst​riction in response tovasoco​nst​riction in response to
hypoxiahypoxia diverts pulmonary blood from
poorly ventilated areas of the lungs to well-
v​ent​ilated regions
in all other body tissues, hypoxia causeshypoxia causes
dilationdilation of blood vessels to increase blood
flow

AlveoliAlveoli

type I cell

simple squamous epithelial cells - site of
gas exchange

type II cell

cuboidal epithelial cells, microv​illi,
secrete surfac​tant, lowers surface
tension

alveolar macrop​hages

remove dust

fibrob​lasts

reticu​lar​/el​astic fibers

cup-shaped out-po​uchings which partic​ipate
in gas exchange, alveolar sac comprises
two or more alveoli that share a common
opening

 

ControlControl

Respir​ationRespir​ation

1) pulmonary ventil​ation

2) external (pulmo​nary) respir​ation

3) internal (tissue) respir​ation

External respir​ationExternal respir​ation (pulmo​nary) is gas
exchange between alveoli & blood
Internal respir​ationInternal respir​ation (tissue) is gas exchange
between systemic capill​aries & tissues of
the body

the rate of pulmonary & systemic gas
exchange depends on...
1. partial pressure difference of the gases
2. SA available for gas exchange
3. diffusion distance
4. molecular weight & solubility of gases

Gross anatomy of lungsGross anatomy of lungs

pneumo​thorax - air
hemothorax - blood/pus
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Pulmonary lobulePulmonary lobule

respir​atory bronch​ioles give way to alveolar
ducts & the simple cuboidal epithelium
changes to squamoussquamous which comprises the
alveolar ducts, sacs & alveoli.
bronch​iolesbronch​ioles  mark the start of the respir​atoryrespir​atory
zonezone

each pulmonary lobule is wrapped in elasticelastic
connective tissueconnective tissue & contains a lymphatic
vessel, an arteriole, a venule & a terminal
bronch​iole.

Trachea - windpipeTrachea - windpipe

- semi-rigid pipe made of semi-c​ircularsemi-c​ircular
cartil​aginous ringscartil​aginous rings
- located anterior to esophagus
- approx. 12cm - extends from inferior
portion of larynx
- divides into right & left primary bronchiright & left primary bronchi
- composed of four layersfour layers:
1. mucosa (mucou​s-s​ecr​eting epithe​lium)
2. submucosa
3. hyaline cartilage
4. adventitia

Functional zonesFunctional zones

conducting zoneconducting zone

involved with bringing air to site of
external respir​ation, consists of nose/p​‐
har​ynx​/la​yrn​x/t​rac​hea​/br​onc​hi/​bro​nch​iol​‐
es/​ter​minal bronch​ioles.

 

Functional zones (cont)Functional zones (cont)

respir​atory zonerespir​atory zone

main site of gas exchange, consists of
respir​atory bronch​ioles, alveolar ducts,
alveolar sacs, alveoli.

air passing through the respir​atory tract
transv​erses the... 
1. nasal cavity
2. pharynx
3. larynx
4. trachea
5. primary bronchi
6. secondary bronchi
7. tertiary bronchi
8. bronch​ioles
9. alveoli (150 millio​n/lung)

CO2 transportCO2 transport

transp​orted in blood in three different
forms:

7% = dissolved in plasma (gas)

70% = converted into carbonic acidcarbonic acid by
carbonic anhydrase before dissoc​iated into
bicarb​onate & protons

23% is attached to Hb forming carbam​ino​‐carbam​ino​‐
hae​mog​lobinhae​mog​lobin (Hb-CO2) but not at same
binding sites as oxygen

CO2 + H2O <--​-> H2CO3 <--​-> HCO3
..................... CA

Bronchial treeBronchial tree

- epithelium

- goblet cells

- ciliated cells

- glands

- hyaline cartilage

- smooth muscle

- elastic fibers

 

Bronchial tree (cont)Bronchial tree (cont)

trachea --> primary bronchi --> secondary
bronchi --> tertiary bronchi --> bronch​ioles -
-> terminal bronch​ioles

all branches from trachea to terminal
bronch​ioles are conducting airwaysconducting airways & do
not partic​ipate in gas exchange.

Pulmonary circul​ationPulmonary circul​ation

lungs receive blood via two sets of arteries:
1. pulmonary arteries carry deoxyg​enatedpulmonary arteries carry deoxyg​enated
blood from right heart to lungs for oxygen​‐
ation
2. bronchial arteriesbronchial arteries  branch from aorta &
deliver oxygenateddeliver oxygenated blood to lungs primarily
perfusing the muscular walls of the bronchi
& bronch​ioles.

CiliaCilia

cilia in upper respir​atory tract move mucousmucous
& trapped particles& trapped particles down toward pharynx.
cilia in lower respir​atory tract move them up
toward larynx.
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Pulmonary ventil​ation - breathingPulmonary ventil​ation - breathing

- movement of air between atmosphere &
alveoli, consisting of inhala​tio​n/e​xha​lation
- changes to intra-​tho​racic volume allow
ventil​ation to occur

rate of airflow & effort required depend on
1. alveolar surface tension
2. compliance of the lungs
3. airway resistance

Larynx - voice boxLarynx - voice box

composed of nine pieces of cartilagenine pieces of cartilage, forms
a short passageway connecting the laryng​‐laryng​‐
opharnx opharnx with the trachea

PharynxPharynx

hollow tube that starts posterior to internal
nares & descends to opening of larynx in
neck, formed by complex arrang​ement of
skeletal muscles that assist in deglut​ition
functions as...
1. passageway
2. resonating chamber
3. housing for tonsils

O2 transportO2 transport

in the blood, some O2 is dissolved in
plasma as a gas (about 1.5%)

most O2 (about 98.5%) is carried attached
to Hb

oxygenated Hb = oxyhae​mog​lobin

the higher to Po2, the more O2 combinesthe higher to Po2, the more O2 combines
with Hbwith Hb
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