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RESPIRATION

Exchange of oxygen and carbon dioxide gases between an organism and
the environment is called respiration.

The Lungs and
Respiratory System
allow us to breathe.
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Parts of the Respiratory System

Nose and Mouth: Air enters the PHARYNX:

respiratory system through the nose T et
or the mouth. If it goes in the nostrils, sy J= YN

OROPHARYNX

j LARYNGOPHARYNX

the air is warmed and humidified.
Cilia (tiny hairs) protect the nasal

passageways and other parts of the \ e ) ‘
iratory tract, filteri t dust and
respiratory tract, filtering out dust an TRACHEAA ESOPHAGUS

other particles that enter the nose

through the breathed air. PHARYNX, TRACH EA,
AND ESOPHAGUS

. Pharynx (throat): The nasal cavity and the mouth openings meet at the pharynx at the back of the

nose and mouth. The pharynx is part of the digestive system as well as the respiratory system because
it carries both food and air. At the bottom of the pharynx, this pathway divides in two, the esophagus,
which leads to the stomach and the other for air. The epiglottis, a small flap of tissue, covers the air-
only passage when we swallow, keeping food and liquid from going into the lungs.

. The Larynx (voice box): Top part of Trachea. This short tube contains a pair of vocal cords, which

vibrate to make sounds.
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Apex Trachea S
Upper pointed tip of the lung; Windpipe; carries air
projects above level of clavicle in and out of lungs

Left primary bronchus
Narrower, less vertical, and longer
Pulmonary arteries compared to the right primary bronchus
Divide many times, bringing

deoxygenated, dark red
_ blood from the heart

Right lung J i s Secondary
Like the left lung has ten g 5 3 (lobar) bronchus
bronchopulmonary segments § ! X One of two airways,
each supplying a
lobe of left lung

Superior lobe

Contains thre:
bronchopulmonary segments
Pulmonary veins
Unite to send oxygenated
“red” blood to the heart

Horizontal fissure
Between superior and
middle lobes of right lung

Terminal bronchioles

Tiny bronchioles - about 30,000 in
each lung; the next-to-last divisions
of the segmental bronchi, each
branching into two or more respiratory
bronchioles that |2ad to alveoli

Tertiary
(segmental)
bronchus

One of ten smaller|
airways, each of
which aerates a
bronchopulmonary
segment

Pleural membranes

Two membranes that cover each lung;
visceral pleura wraps directly around
the lung; parietal pleura lines the chest
cavity; pleurae separated by a very thin
layer of lubricating pleural fluid, allowing
them to slide sasily within the chest

L . s Base
gy g Leeating Middle lobe Upcurved diaphragmatic| T
Contains two surface, with diaphragm
bronchopulmonary breathing muscles below €

segments

Cardiac notch Inferior lol
Space taken up by the heart

Oblique fissure
Between middle
and inferior lobes
of the right lung

Inferior lobe
Contains five
ry segments

Superior lobe Oblique fiss
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Tracheobronchial tree: Network of alveol,

bronchioles, bronchi and trachea.

« Trachea: The walls of the trachea are
strengthened by stiff rings of cartilage to
keep it open. The trachea is also lined
with cilia, which sweep fluids and foreign
particles out of the airway so that they
stay out of the lungs.

. Carina: The angle made between the
two primary bronchi when they diverge at
the tracheal bifurcation; it is richly
innervated with sensory nerve endings to
respond to the arrival of any aspirated
material by initiating a cough reflex; it )
may be visualised as a ridge within the
bronchial tree when using a

bronchoscope.
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bronchus
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Right
primary
bronchus
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Right
secondary 3
bronchus ~

Terminal
bronchiole

Bronchi: At its bottom end, the trachea divides into
left and right air tubes called bronchi, which connect to
the lungs. Within the lungs, the bronchi branch into
smaller bronchi and even smaller tubes called

bronchioles.



. Lungs: The functional units of respiration and are key to survival (each lung weighing
approximately 1.1 kg). The structure of the lung is well suited for efficient exchange of respiratory

gases.

. Alveoli: Bronchioles end in tiny air sacs called

alveoli, where the exchange of oxygen and carbon

Terminal
bronchiole

dioxide actually takes place.

. Each person has hundreds of millions of alveoli in
Group of alveoli
alveolus Consists of partly

their lungs. merged alveoli

. The alveoli (singular: alveolus) are tiny hollow air

Pulmonary

. ! . ] \ arteriole
sacs that comprise the basic unit of respiration. Brings used,
low-oxygen
. Alveoli are found within the lung parenchyma and are DIoaL S i
found at the terminal ends of the respiratory tree,
clustered around alveolar sacs and alveolar ducts.
Capillary
network

. Each alveolus is approximately 0.2 mm in diameter.

Gas exchange
occurs here

« There are around 300 million to 1 billion alveoli in the

Pulmonary venule
Takes away fresh,

human lungs, covering an area of 70 square metres. high-oxygen blood

Elastic fibre
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Tracheobronchial tree

The tracheobronchial tree is a branching structure of tubes of an ever-decreasing diameter that
start at the larynx and end in the alveoli. It can broadly be divided into conduction and
respiratory zones.

1. Conduction zone

*Gas is warmed and humidified as it is conducted from the oropharynx to the functional portion
of the lung where gas exchange occurs.

*The conduction zone is composed of the trachea, bronchi, bronchioles and terminal
bronchioles.

*Their function is to optimise gas delivery to the functional portion of the lung.

*Their walls contain cilia to remove particulates from the inspired gas and cartilage to ensure
that they do not collapse in expiration.

2. Respiratory zone

*The respiratory zone is an extension of the tracheobronchial tree at the level of the terminal
bronchioles.

*It is composed of respiratory bronchioles, alveolar ducts and alveoli, and is the location of gas

transfer within the lung.
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Cellular respiration

Glucose (blood sugar) is the body’s
main energy source. Cellular
respiration occurs in every body cell
when oxygen reacts with glucose to
free its energy in chemical form.
The end products are carbon
dioxide and water, which is known
as metabolic water and amounts to
about 300ml daily throughout the
body. The whole process is called
aerobic (oxygen-requiring) cellular,

or internal, respiration

Glucose molecule

Oxygen combines
with glucose

Tissue cell

Oxyagen diffuses
out of blood

Six water .
molecules Capillary wall
Six oxygen
Six carbon molecules

dioxide molecules

Carbon dioxide
diffuses into blood

Blood plasma
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