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HUMAN
| ANATOMY

THE RESPIRATORY SYSTEM

AYDIN ¢OL

Respiratory System Anatomy

The respiratory system consists of the nose,

pharynx (throat), larynx (voice box), trachea

(windpipe), bronchi, and lungs.

Its parts can be classified according to either

NOSE

structure or function. Structurally, the K
respiratory system consists of two parts: « W A
. . - TRACHEA
' (1) The upper respiratory system includes : ~
the RIGHT MAIN

BRONCHUS

nose, nasal cavity, pharynx, and
associated structures; FUIES
(2) The lower respiratory system includes
the

larynx, trachea, bronchi, and lungs.
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Respiratory System Anatomy

Functionally, the respiratory system also consists of two parts.

(1) The conducting zone consists of a series of interconnecting cavities and
tubes both outside and within the lungs.
These include the
Nose, Nasal cavity, Pharynx, Larynx, Trachea, Bronchi, Bronchioles, and
Terminal bronchioles;
) their function is to filter, warm, and moisten air and conduct it into the lungs.

) The respiratory zone consists of tubes and tissues within the lungs where
gas exchange occurs. These include the

Respiratory bronchioles, Alveolar ducts, Alveolar sacs, and Alveoli
They are the main sites of gas exchange between air and blood.
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(b) Parasagittal section of left side of head and neck
showing location of respiratory structures
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(b) Lateral view of right lung (c) Lateral view of left lung
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The exchange of respiratory gases occurs by diffusion across the respiratory membrane.
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(b) Details of respiratory membrane
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ATMOSPHERIC PRESSURE = 760 mmHg ATMOSPHERIC PRESSURE = 760 mmHg

2. During inhalation, the
diaphragm contracts and the
external intercostals contract.
The chest cavity expands, and

ALVEOLAR ALVEOLAR the alveolar pressure drops

PRESSURE = PRESSURE = below atmospheric pressure.

760 mmHg 758 mmHg Air flows into the lungs in
response to the pressure

INTRAPLEURAL INTRAPLEURAL  gradient and the lung volume

PRESSURE = PRESSURE = gxpanqs. During deep

756 mmHg 754 mmHg inhalation, the scalene and

sternocleidomastoid muscles
expand the chest further,
thereby creating a greater drop

1. Atrest, when the in alveolar pressure.

diaphragm is
relaxed, alveolar
pressure is equal
to atmospheric
pressure, and
there is no air flow.

ALVEOLAR
PRESSURE =
762 mmHg

INTRAPLEURAL
PRESSURE =
756 mmHg

3. During exhalation, the diaphragm relaxes and the external intercostals relax. The
chest and lungs recoil, the chest cavity contracts, and the alveolar pressure
increases above atmospheric pressure. Air flows out of the lungs in response to the
pressure gradient, and the lung volume decreases. During forced exhalations, the
internal intercostals and abdominal muscles contract, thereby reducing the size of
the chest cavity further and creating a greater increase in alveolar pressure.

@ The respiratory center is composed of neurons in the

medaullary respiratory center in the medulla plus the MUSCLES OF INHALATION
pontine respiratory group in the pons.

MUSCLES OF EXHALATION

Sternocleidomastoid
Scalenes

e doeeeeneeeee—me—————

5 - Internal
Respiratory center: Midbrain ternal

External intercostals
Pontine respiratory group intercostals
Medullary respiratory center: Fons
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Anterior superficial view . -Anteriof dasp view (a) Muscles of inhalation (left); muscles of exhalation (right);
(b) Musculature of thorax arrows indicate the direction of muscle contraction



@ Gases diffuse from areas of higher partial pressure to areas of lower partial pressure.

Atmospheric air: CO, exhaled

Py, = 159 mmHg
P::;2 =0.3 mmHg Oginhaled

Alveolar air:
PD, = 105 mmHg
Pco, = 40 mmHg

(a) EXTERNAL RESPIRATION:
gas exchange between
alveoli and pulmonary
capillaries

To lungs

To left atrium

Deoxygenated blood:
F'c,= =40 mmHg

Pg, = 100 mmHg
Peo, = 45 mmHg .

Pw_ =40 mmHg

To right atrium To tissue cells

(b) INTERNAL RESPIRATION:
gas exchange between
systemic capillaries and
tissue cells

Systemic tissue cells:
Po, =40 mmHg
P"“: = 45 mmHg

TIONS?

Oxygenated blood:
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