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Understanding the Anatomy of the
Respiratory System: A Deep Dive
into Exercise 36

The human respiratory system is a marvel of biological
engineering, designed to facilitate the essential exchange
of oxygen and carbon dioxide. For students of anatomy and
physiology, mastering this system is non-negotiable. A
cornerstone of this learning journey is the Anatomy Of
The Respiratory System Exercise 36, a dedicated lab
activity that systematically guides learners through the
intricate structures responsible for breathing. This article
serves as a comprehensive companion to that exercise,
breaking down each component, explaining its function,
and providing the context needed to truly understand how
we breathe. Whether you are preparing for a lab practical
or simply wish to deepen your knowledge, this exploration
will illuminate the key concepts covered in Exercise 36.

This exercise typically involves the examination of
anatomical models, preserved specimens, and diagrams.

The primary goal is to identify and understand the function
of the organs and tissues that constitute the respiratory
passageways. By the end of this guide, you will have a solid
grasp of the pathway air takes from the external
environment to the gas exchange surfaces deep within the
lungs.

Objectives of Exercise 36: What You Need to
Learn

Before diving into the structures, it is useful to outline the
core objectives of this lab session. Exercise 36 is not
simply about memorizing names; it is about understanding
form and function together. The central goals include:

 Identifying the anatomical structures of the upper
and lower respiratory tracts.

e Tracing the pathway of air from the nasal cavity to
the alveoli.

e Understanding the structural differences between the
conducting zone and the respiratory zone.

» Examining the gross anatomy of the lungs, including
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lobes and fissures.

¢ Observing the microscopic anatomy of the trachea,
bronchi, and lung tissue.

e Relating these structures to their physiological roles
in ventilation and gas exchange.

With these objectives in mind, let us begin our journey,
starting where the air first enters the body.

The Upper Respiratory Tract: The
Gateway for Air

The upper respiratory tract is the first line of defense and
conditioning for inhaled air. As outlined in the Anatomy
Of The Respiratory System Exercise 36, this region
includes the nose, nasal cavity, and pharynx. These
structures filter, warm, and humidify the air before it
reaches the delicate tissues of the lower respiratory tract.

The Nose and Nasal Cavity

Air typically enters the body through the external nares
(nostrils) into the nasal cavity. The nasal cavity is divided
by the nasal septum, which is composed of bone and
cartilage. Several important features are highlighted
during this exercise:

1. Nasal Conchae: These are bony projections
(superior, middle, and inferior conchae) that extend

into the nasal cavity. They increase the surface area
of the mucosa, creating turbulence in the airflow.
This turbulence ensures that air comes into contact
with the moist, warm lining, allowing for efficient
conditioning.

2. Mucosa: The nasal cavity is lined with a ciliated
pseudostratified columnar epithelium. The cilia move
mucus (which traps dust and pathogens) toward the
pharynx to be swallowed, preventing debris from
entering the lungs.

3. Olfactory Region: Located near the roof of the nasal
cavity, this specialized epithelium is responsible for
the sense of smell.

The nasal cavity also communicates with the paranasal
sinuses (frontal, maxillary, ethmoid, and sphenoid), which
are air-filled spaces that lighten the skull and produce
mucus.

The Pharynx: A Shared Passageway

The pharynx, or throat, is a muscular tube that serves both
the respiratory and digestive systems. In Exercise 36, it is
common to identify its three subdivisions:

e Nasopharynx: The superior portion, located behind
the nasal cavity. It is continuous with the nasal cavity
and contains the pharyngeal tonsils (adenoids) and
the openings of the auditory (Eustachian) tubes.

e Oropharynx: The middle section, located behind the
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oral cavity. It is a passageway for both air and food.
The palatine and lingual tonsils are found here.

e Laryngopharynx: The inferior portion, which
extends from the oropharynx to the larynx and
esophagus. It continues to conduct both air and food
until the pathways diverge at the larynx.

Understanding the pharynx is critical because it is a
common site for infections and is intimately connected to
both breathing and swallowing.

The Lower Respiratory Tract: The
Conduits and the Exchange Surface

As we move past the pharynx, we enter the lower
respiratory tract. This is where the structural detail
becomes more complex, and the Anatomy Of The
Respiratory System Exercise 36 typically spends
considerable time on these components.

The Larynx: The Voice Box

The larynx connects the laryngopharynx to the trachea. It
is a complex structure of cartilage, ligaments, and
muscles. Key features to identify on models include:

e Thyroid Cartilage: The largest cartilage, forming
the Adam's apple. It is more prominent in males due
to hormonal influences.

e Cricoid Cartilage: A ring-shaped cartilage inferior
to the thyroid cartilage. It is the only complete
cartilaginous ring in the respiratory tract.

o Epiglottis: A leaf-shaped flap of cartilage that covers
the glottis (the opening into the larynx) during
swallowing, preventing food from entering the
airway.

e Arytenoid Cartilages: Paired cartilages that attach
to the vocal folds (cords). Rotation and movement of
these cartilages adjust the tension of the vocal folds,
allowing for sound production.

e Vocal Folds (True Vocal Cords): These are the
structures that vibrate to produce sound. The space
between them is the glottis.

The larynx is not only essential for phonation but also acts
as a sphincter to protect the lower airway.

The Trachea: The Windpipe

The trachea is a tough, flexible tube, approximately 10-12
cm long, extending from the larynx to the primary bronchi.
A key observation in the Anatomy Of The Respiratory
System Exercise 36 is the presence of C-shaped hyaline
cartilage rings. These rings provide structural integrity,
preventing the trachea from collapsing during inhalation,
while the open posterior aspect allows the esophagus to
expand during swallowing.

The inner lining is the same ciliated mucosa seen in the
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nasal cavity. The coordinated beating of cilia moves
trapped mucus upward toward the pharynx, a process
often called the "mucociliary escalator."

The Bronchial Tree

At the level of the sternal angle (the junction of the
manubrium and body of the sternum), the trachea
bifurcates into the right and left primary bronchi. This
branching pattern is a central focus of Exercise 36.

1. Primary Bronchi: The right primary bronchus is
wider, shorter, and more vertical than the left. This
anatomical difference is clinically significant, as
aspirated objects are more likely to lodge in the right
bronchus.

2. Secondary (Lobar) Bronchi: Each primary
bronchus enters the lung and divides. The right lung
has three secondary bronchi (one for each lobe),
while the left lung has two.

3. Tertiary (Segmental) Bronchi: Each secondary
bronchus branches into tertiary bronchi, which
supply specific bronchopulmonary segments. These
segments are functionally independent units of the
lung.

4. Bronchioles: As the bronchi continue to branch, the
cartilage plates become smaller and eventually
disappear. The smallest of these conducting passages
are the terminal bronchioles. This entire network
from the trachea to the terminal bronchioles

constitutes the conducting zone.

Beyond the terminal bronchioles lies the respiratory
zone, which is directly involved in gas exchange.

The Respiratory Zone: Alveoli and Gas
Exchange

The terminal bronchioles give rise to respiratory
bronchioles, which then lead into alveolar ducts and finally
into alveolar sacs, which are clusters of alveoli. The alveoli
are the functional units of the lung. They are tiny, cup-
shaped pouches surrounded by a dense network of
pulmonary capillaries.

During the Anatomy Of The Respiratory System
Exercise 36, students examine the structure of the alveoli.
The walls of the alveoli consist of two main cell types:

e Type I Alveolar Cells: These are simple squamous
epithelial cells that form the majority of the alveolar
surface. They are extremely thin, allowing for rapid
diffusion of gases.

e Type II Alveolar Cells: These cells secrete
pulmonary surfactant, a phospholipid substance that
reduces surface tension within the alveoli. Surfactant
prevents the alveoli from collapsing (atelectasis)
upon exhalation.

The thinness of the alveolar epithelium, combined with the
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thinness of the capillary endothelium, creates the
respiratory membrane. This is the barrier across which
oxygen and carbon dioxide diffuse.

Gross Anatomy of the Lungs

Exercise 36 also requires a detailed examination of the
lungs themselves. Each lung is a cone-shaped organ
located within the pleural cavity. Key external features
include:

e Apex: The superior, narrow tip of the lung, projecting
above the clavicle.

e Base: The inferior, concave surface that rests on the
diaphragm.

e Hilum: The medial region where the bronchi,
pulmonary blood vessels, lymphatic vessels, and
nerves enter and exit the lung. This is the "root" of
the lung.

e Fissures: Deep grooves that divide the lungs into
lobes. The right lung has two fissures (horizontal and
oblique), dividing it into three lobes: superior, middle,
and inferior. The left lung has one oblique fissure,
dividing it into two lobes: superior and inferior. The
left lung also has a cardiac notch, a concave area that
accommodates the heart.

The lungs are enclosed by the pleurae, a serous
membrane. The visceral pleura covers the lung surface,

while the parietal pleura lines the thoracic cavity wall. The
pleural cavity between them contains a thin film of serous
fluid that reduces friction during breathing and creates
surface tension that helps hold the lungs against the chest
wall.

Microscopic Anatomy of the Trachea and
Lung Tissue

While gross anatomy is a major component of the
Anatomy Of The Respiratory System Exercise 36, the
microscopic view is equally important. When slides are
examined, students should note:

e Trachea Cross-Section: Look for the C-shaped
cartilage ring, the ciliated pseudostratified columnar
epithelium, and the lamina propria with its
seromucous glands.

e Lung Tissue: Identify the thin-walled alveoli, the
alveolar ducts, and the presence of capillaries. The
network of elastic fibers in the lung tissue contributes
to the elasticity of the organ, which is vital for passive
exhalation.

Clinical Relevance: Why This
Exercise Matters

Understanding the Anatomy Of The Respiratory System
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Exercise 36 has direct implications for clinical practice
and health sciences. Knowledge of this anatomy is
essential for diagnosing and treating a wide range of
conditions.

e Asthma: A condition involving inflammation and
bronchoconstriction of the bronchioles.
Understanding the structure of the bronchial tree
helps explain why wheezing is a characteristic

symptom.

e Pneumonia: An infection that causes the alveoli to
fill with fluid or pus, impairing gas exchange.

e Chronic Obstructive Pulmonary Disease (COPD):
A group of diseases, including emphysema and
chronic bronchitis, that obstruct airflow. Emphysema
involves the destruction of alveolar walls, reducing
surface area for gas exchange.

e Lung Cancer: The



