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Introduction

Living organisms are mainly divided into two groups: one consists of organisms that
breathe with air (aerobes), and the other includes organisms that live without air (anaerobes).
As a result of evolution, one of the main factors behind the emergence of highly developed
organisms has been the advancement of the respiratory organs. The respiratory systems of
organisms become more complex as they develop from simple to higher forms.

It is impossible to imagine the human body without respiration, because it is one of the
most fundamental conditions of life. The respiratory system is one of the most important
physiological systems in the human body, and its main function is to supply the body with
oxygen and remove carbon dioxide, which'is produced as a result of metabolism. Human life
is closely connected with the process of respiration, and when the activity of this system is
impaired, oxygen deficiency occurs in all tissues and cells of the body.

The respiratory system not only ensures. gas "e'xchange, but also performs additional
functions such as voice production, olfaction, warming and cooling of air, humidification,
protection, and purification. Therefore, studying the structure, function, and importance of
the respiratory system occupies an important place in meédicine.

Main part g P

The respiratory system is one of the complex organ systems in the human body, and
studying it according to its various characteristies provides us with several advantages.

1. General Concept of the Respiratory System:

The respiratory system is a group of organs that ensures gas exchange between the
organism and the external environment. Threugh.this system, oxygen enters the body and
carbon dioxide is expelled. The process‘of tespiration consists of several stages, including
external respiration, the transport of gases through the blood, and internal respiration in the
tissues. '

External respiration refers to the movement of air into and out of the lungs through the
respiratory passages, whereas internal respiration is related to the production of energy in
cells with the participation of oxygen. For this system to function normally, the airways must
remain open, the lung tissues must be healthy, and the circulatory system must function
adequately.

2. Structure of the Respiratory System:

The respiratory system is divided into the upper respiratory tract, lower respiratory tract,
and the main respiratory organ.

a) Upper Respiratory Tract
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The upper respiratory tract includes the following:

Nasal cavity (cavitas nasi)

Larynx (larynx)

Nasal Cavity

The nasal cavity is considered the initial part of the respiratory system. The air entering
through it is:

purified from dust and microorganisms,

warmed,

and humidified. _

The nasal cavity itself is divided into twe, parts: the nasal vestibule (vestibulum nasi) and
the proper nasal cavity (cavitas nasi propria). The inner surface of the proper nasal cavity is
lined with a mucous membrane, where ciliated epithelium is located. This epithelium plays
an important role in trapping harmful particles present in the air.

Pharynx:

The pharynx is a common passage for both the respiratory and digestive systems. It
conducts air from the nasal cavity to the larynx

Larynx:

The larynx is an important part of the resplratory tract, and it:

passes air into the trachea,

participates in voice production. X

Inside the larynx are the vocal cords (hgamenta Vocaha /lig. vocales), through which sound
is produced.

b) Lower Respiratory Tract

The lower respiratory tract includes the followmg

Trachea

Bronchi

Bronchioles

Trachea:

The trachea begins from the larynx, descends into the thoracic cavity, and divides into two
main bronchi. Its wall is composed of cartilaginous rings, which help keep the airway open.

Bronchi:

The trachea divides into the right and left main bronchi. The bronchi enter the lungs and
further divide into smaller branches. This branching forms the bronchial tree.

Bronchioles:
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The smallest branches of the bronchi are called bronchioles. They deliver air to the alveoli.

¢) Main Respiratory Organ

The main respiratory organ is the paired organ located in the thoracic cavity — the lungs
(pulmo).

The lungs are the principal organs of the respiratory system and are located in the thoracic
cavity. The right lung consists of three lobes, while the left lung consists of two lobes.
Externally, the lungs are covered by the pleural membrane.

3. Alveoli and Gas Exchange

The lungs contain a very large number of alveoli (approximately 300-500 million), which
are considered the main site of gas exchange. Alveoh are thin-walled air sacs surrounded by
capillaries.

Gas exchange occurs as follows:

Oxygen from the air inside the alveoli passes into the capillary blood.

Carbon dioxide from the blood passes-into the alveoli and is then expelled to the outside.

This process is based on the law of diffusion, meaning that gases move from an area of
higher concentration to an area of lower conoentration:

Mechanism of Respiration g P

The process of respiration consists of two maln stages

a) Inhalation (Inspiration) '

During this process: :

the diaphragm contracts and moves downward,

the intercostal muscles contract, '

the volume of the thoracic cavity increas'efs,

the pressure inside the lungs decreases,

and air enters the lungs. ‘

b) Exhalation (Expiration)

During this process:

the diaphragm relaxes,

the intercostal muscles relax,

the volume of the thoracic cavity decreases,

the pressure inside the lungs increases,

and air 1s expelled to the outside.

Thus, the mechanism of respiration is related to differences in pressure and the movement
of muscles.
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5. Main Functions of the Respiratory System:

The respiratory system performs the following functions:

a) Gas Exchange

This is its most essential function, as it supplies the body with oxygen and removes carbon
dioxide.

b) Protective Function

The mucous membrane and cilia in the nasal cavity and respiratory passages trap dust,
microbes, and harmful substances, and remove them through the sneezing or cough reflex.

c¢) Voice Production .

A person produces sounds and speaks with the help of the vocal cords and the laryngeal
ventricles located in the larynx. >

d) Sense of Smell

Different odors are perceived through the receptors of the olfactory bulb located in the
superior nasal passage (meatus nasi superror)

e) Thermoregulation ,

The air entering through the resplratory tract is“warmed and humidified, which helps
protect the lung tissues.

6. Regulation of Respiration :

The process of respiration is mainly controlled by the respiratory centers located in the
medulla oblongata and the pons. The medullaoblongata regulates the rate and depth of
breathing according to changes in: v '

the amount of carbon dioxide in the bloods

the amount of oxygen in the blood, b

and the concentration of hydrogen ions:

For example:

when the amount of carbon dioxide in the leodliricreases, breathing becomes faster;

when oxygen decreases, respiration is also stimulated.

This is one of the body’s important protective and adaptive mechanisms.

7. Hygiene and Diseases of the Respiratory System

In order to maintain the healthy and continuous functioning of the respiratory system, it is
necessary to follow these recommendations:

spend more time in fresh air,

regularly ventilate indoor spaces,

avoid smoking,
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engage in physical exercise,

and protect oneself from respiratory infections.

Any inflammation, infection, allergic condition, or chronic change occurring in the
respiratory tract or lungs is referred to as a disease of the respiratory system.

These diseases have a serious effect on human health because they disturb the process of
gas exchange in the body. As a result, symptoms such as shortness of breath, cough, sputum
production, chest pain, weakness, and fever may appear.

Common Diseases

1) Rhinitis — Inflammation of the Nasal Mucosa

Causes: \%

-Viral infection

-Allergy

-Exposure to cold

-Dust and harmful substances

Symptoms:

-Nasal congestion

-Sneezing

-Runny nose

-Reduced sense of smell

Complications:

-Sinusitis

-Middle ear inflammation =

2) Laryngitis — Inflammation of the Lafynx

Symptoms:

-Hoarseness of voice

-Pain while speaking _

-Dry cough

-Difficulty breathing

3) Bronchitis — Inflammation of the Bronchi

Bronchitis is an inflammation of the bronchi and may occur in acute or chronic form.

Symptoms of acute bronchitis:

-Cough

-Sputum production

-Fever
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-Weakness

Symptoms of chronic bronchitis:

-Persistent cough

-Morning sputum production

-Shortness of breath

Causes:

-Viruses and bacteria

-Smoking

-Dusty environment

-Exposure to cold =

4) Pneumonia — Inflammation of the Lung VTi's_s;_l\ie

Pneumonia is an inflammation of the lung Atissué';-f”.‘ .

Causes: \ b 5

-Bacteria

-Viruses

-Fungi

Symptoms:

-High fever %

-Severe cough

-Sputum production L

-Shortness of breath

-Chest pain 3 \

Risk: If pneumonia is not treated in time; it may-lead to respiratory failure.

5) Bronchial Asthma — A Chronic Disease Charac"i‘gérized by Narrowing and Spasm of the
Bronchi A 2

Bronchial asthma is a chronic disease that occ‘ur_s/f\'z'\:/ith narrowing and spasm of the bronchi.

Causes: :,’/ f:

-Allergy

-Hereditary predisposition

-Dust, pollen, and animal hair

-Cold air

-Stress

Symptoms:

-Shortness of breath
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-Wheezing

-Tightness in the chest

-Cough at night or in the early morning

Characteristic feature: During an asthma attack, the patient especially has difficulty with
exhalation.

6) Tuberculosis — An Infectious Disease That Damages the Lungs

Tuberculosis is an infectious disease that damages the lungs.

These diseases impair the process of respiration and worsen the body’s oxygen supply.

Causative agent: Mycobacterium tuberculosis

Symptoms: :

-Cough lasting more than 2 weeks

-Night sweats

-Weight loss

-Loss of appetite

-Blood in the sputum

Risk: This disease is contagious and i is transmltted from an infected person to a healthy
individual through airborne droplets.

Conclusion ,

In conclusion, the respiratory system.is one of the’ most important organ systems that
ensures the vital activity of the humanbody. By delivering oxygen to the body and removing
carbon dioxide, it ensures the normal functioning of all cells, enhances metabolic processes,
and supports the complete breakdown of substances in the body. Studying the anatomical
structure and physiological characteristics of the resplratory organs is of great importance not
only for theoretical knowledge but alse for practical medicine. Preventing respiratory
diseases, maintaining the health of the respiratory system, and following hygienic rules are
among the important factors in strengthening human health.
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