Structure

Trachea

Bronchi

Bronchioles

Alveoli

AS Biology 9700 » Gas Exchange

Key features / function
Main airway; supported by cartilage to prevent collapse

Two branches from trachea; carry air into each lung; contain cartilage and
smooth muscle

Smaller branches of bronchi; contain smooth muscle to regulate airflow

Tiny air sacs; main site of gas exchange

Capillary network Dense network surrounding alveoli; carries blood for gas exchange
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~ o Esophagus Posterior
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Right | Left
lung \ lung
MUCOSA

« Pseudostratified ciliated
columnar epithelium.
e Ciliated cells have cilia that beat
in a coordinated metachronous |
movement and sweep mucus |
towards the larynx. |
Goblet cells secrete mucin, a
glycoprotein that contributes to
mucus.
Mucus is sticky and traps dust
particles and bacteria.

Lumen of
trachea

e Mucus is swallowed (stomach
acid destroys pathogens) or
coughed out.

Anterior

Key:
Lumen = central air-filled space
Esophagus = posterior to trachea

Cross-section of the trachea and esophagus

The Trachea

Cross-section and key features

TRACHEALIS SMOOTH MUSCLE

o Located posteriorly (where the cartilage
is incomplete).

Contraction and relaxation of smooth
muscle changes the airway diameter.
Can narrow or widen the airway.

SUBMUCOSA
Contains seromucous / mucous

glands. e==)

Ducts open onto the respiratory
epithelium.

Glands produce a watery, serous
fluidthat dissolves mucin to form
%s. e

S

C-SHAPED HYALINE CARTILAGE )

Cartilage rings keep the airway
patent and prevent collapse.
Cells are chondrocytes.

ADVENTITIA

Quter connective tissue layer
(areolar connective tissue).
Supports and anchors the trachea
to surrounding tissues.
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Goblet cells and ciliated epithelial cells in the mucosa (trachea)

Movement of mucus towards pharynx
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Key points:

e The mucosa of the trachea is lined by pseudostratified ciliated columnar epithelium containing ciliated
cells and goblet cells.

o Goblet cells produce mucus; ciliated cells move the mucus towards the pharynx.
e Trapped particles are then swallowed and destroyed by stomach acid or coughed out.

' Ciliated epithelial cell '

. \‘“ o Tall columnar cells with
Cilia —R hair-like projections called
cilia.

o Cilia beat in a coordinated

metachronous movement

to wart mucus towards the
pharynx.

Help remove trapped dust
particles, bacteria and

other pathogens from the
respiratory tract.

Cytoplasm ——e

Nucleus ——®)

Goblet cell
Nslgccrlft:: e \ / r]t.erspersed among
ciliated cells.

Secrete mucin, a
glycoprotein that absorbs
water to form mucus.

e Mucus is sticky and traps
dust particles, bacteria
and other debris.

e Helps keep the respiratory
tract clean and moist.

Mucin-containing {
secretory vesicles'("'
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Comparison of Features in the Trachea, Bronchi ronchioles
Features Trachea Bronchi Bronchioles
1. Pseudostratified ciliated
columnar epithelium v v v
2. Goblet cells v v X
3. Smooth muscle V4 v v
4. Cartilage 1 v v ) 4
-shaped ring) (irregular plates)
5. Elastin “ J J
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on of Alveoli

L " e o
Cluster of alveoli

Functions of Alveoli

o Provide a large surface area for
gas exchange between air and blood.

Allow oxygen to diffuse into the blood
and carbon dioxide to diffuse out of the
blood, both by diffusion.

Work with the capillary network to
maintain a steep concentration
gradient for rapid gas exchange.

Deoxygenated blood
(from pulmonary artery)
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Alveoli - Structure, Function and Why They Are Efficient

for Gas Exchange

Structure of an Alveolus
Air in and out
l of alveolus B‘N’

(one cell thick -

(very thin)
Air space
(in alveolus)

(one cell thick)

Key Structural Features

Many in number — millions of tiny air sacs.

Thin walls - one cell thick (squamous epithelium).
Moist surface - gases dissolve before diffusing.
Dense capillary network - close contact with blood.
Elastic fibres - allow stretch and recoil.

Rich blood supply - maintains concentration
gradients.

Alveoli are perfectly adapted to allow fast and efficient diffusion of gases :
between air and blood.
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Alveolar epithelium

squamous epithelium)
—

Basement membrane

Capillary endothelium

Oxygenated blood
(to pulmonary vein)
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Structure of Alveolar Wall
(in detail)

Air space in alveolus,

0 g L/——:‘ Squamous epithelium
’ of alveolus

3 Z (one cell thick)
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(shared)

Capillary endothelium
(one cell thick)

Red blood cell
in capillary

Why Are Alveoli Efficient
for Gas Exchange?

Large surface area

Millions of alveoli provide a very large
total surface area.

Thin walls

Walls of alveolus and capillary are one
cell thick — short diffusion distance.
Good blood supply

Dense capillary network brings
deoxygenated blood and takes away
oxygenated blood, maintaining a steep
gradient.

Ventilation

Continuous breathing replaces alveolar
air, keeping O, high and CO, low.
Moist surface

Gases dissolve in a thin film of moisture

before diffusing. ‘

Elastic fibres
Allow alveoli to stretch during inhalation
and recoil during exhalation, aiding ventilation.
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