
The Amazing Form and Function of the
Mammalian Lung: A Marvel of Evolution
A long time ago, in the depths of the earth's history, a wondrous organ developed
in the animal kingdom - the lung. The lung is an essential respiratory organ found
in various creatures, including mammals. It plays a crucial role in facilitating the
exchange of gases, providing oxygen to our bodies and eliminating carbon
dioxide. In this article, we will delve into the fascinating form and function of the
mammalian lung.

An Overview of Lung Anatomy

The lungs are multi-lobed, spongy structures situated in the thoracic cavity of
mammals. If we were to compare the lungs to a pair of bellows, we would not be
far off in describing their function. The soft, cone-shaped lungs are made up of
millions of tiny air sacs called alveoli, which are responsible for the exchange of
gases.

Each lung is further divided into lobes, with the right lung typically consisting of
three lobes and the left lung having two lobes due to the presence of the heart.
The lungs are encased by the ribcage, protecting and supporting these vital
organs.
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Gas Exchange Process: Breathing Life Into Mammals

The primary function of the mammalian lung is to facilitate efficient gas exchange.
Let's dive deeper into the intricate process:

1. Inspiration: Inhalation is an active process that begins by the contraction of the
diaphragm, a thin muscle located below the lungs. Simultaneously, the intercostal
muscles between the ribs contract, causing the ribcage to expand. This
expansion lowers the pressure within the thoracic cavity, allowing air to rush in
through the nose or mouth.

2. Air Pathway: Once the air enters the respiratory system, it travels down the
trachea, which further divides into smaller bronchi. These bronchi branch into
even smaller bronchioles, eventually leading to the alveoli. The branching
structure allows for effective distribution of oxygen-rich air to all areas of the
lungs.

3. Gas Exchange: The alveoli are the true heroes of the mammalian lung. These
tiny air sacs are surrounded by a network of pulmonary capillaries. During
exhalation, carbon dioxide diffuses from the bloodstream into the alveoli, while
oxygen enters the bloodstream from the alveoli. This exchange is possible due to
the thin walls of the alveoli and the presence of a gas transport molecule called
hemoglobin.
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Adaptations for Different Environments

Mammalian lungs have evolved to suit the needs of various species, enabling
them to thrive in diverse environments. Let's explore some of these adaptations:

1. Deep Divers: Marine mammals, such as whales and dolphins, have lungs
adapted to withstand high pressures. These animals have the ability to collapse
their lungs during deep dives, reducing the risk of barotrauma. Additionally, they
store large amounts of oxygen in their muscles and blood, allowing for prolonged
dives without surfacing.

2. Altitude Survivors: High-altitude dwellers, like certain species of mountain
goats, possess lungs that can cope with the reduced oxygen levels at high
elevations. Their respiratory systems are highly efficient, utilizing a larger lung
surface area and more capillaries to maximize gas exchange.

Common Lung Disorders

Despite their impressive design, mammalian lungs are susceptible to various
disorders. Some common lung diseases include:

1. Asthma: Asthma is a chronic condition characterized by inflammation and
narrowing of the airways, leading to difficulty in breathing. Triggers such as
allergens, exercise, or stress can prompt asthma attacks.

2. Chronic Obstructive Pulmonary Disease (COPD): COPD is a progressive
disease that causes airflow obstruction, making it increasingly difficult for
individuals to exhale properly. Smoking is the leading cause of COPD.

3. Pneumonia: Pneumonia is an infection that inflames the air sacs in the lungs,
resulting in symptoms such as cough, fever, and difficulty breathing. It can be
caused by viruses, bacteria, or fungi.



In

The mammalian lung is a remarkable organ, tailored through evolution to meet
the needs of each species. From deep-sea divers to creatures thriving at high
altitudes, the lung has enabled mammals to adapt and survive in various
environments. However, these intricate organs are also vulnerable to diseases
and disorders that can impact respiratory function. Understanding the form and
function of the mammalian lung allows us to appreciate the marvels of nature and
the intricate processes that keep us breathing.

Form and Function of Mammalian Lung: Analysis
by Scientific Computing (Advances in Anatomy,
Embryology and Cell Biology Book 145)
by Andres Kriete (Illustrated Edition, Kindle Edition)

5 out of 5
Language : English
File size : 7861 KB
Text-to-Speech : Enabled
Screen Reader : Supported
Enhanced typesetting : Enabled
Word Wise : Enabled
Print length : 184 pages

1.1 Overview The precise knowledge of the three-dimensional (3-D) assembly of
biological structures is still in its origin. As an example, a widely accepted concept
and common belief of the structure of the airway network oflung is that of a
regular, dichotomous branching pattern, also known as the trumpet model. This
model, first introduced by Weibel in 1963, is often used in clinical and
physiological applications. However, if this concept of dichotomy is used to model
lung, a shape is obtained that is quite different from a real lung. As a matter of
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fact, many previous quantitative morphological and stereological investigations of
lung did not concentrate on the spatial aspect of lung morphology but delivered
data in a more statistical fashion. Accordingly, the functional behavior predicted
by such a model becomes questionable and indeed, the morphometrically
predicted lung capacity exceeds the physiological required capacity by a factor of
1.3 up to a factor of2. This problem has also been termed a paradox, as
discussed by Weibel in 1983. In the rare cases where descriptive models of the
mammalian bronchial tree exist, monopodial in small mammals, dichotomous in
larger ones, the understanding of the historical and/or functional reasons for size-
related changes in the general design is not explainable. This investigation is
trying to overcome this gap by computer modeling and functional simulation.
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