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The respiratory system is vital for gas exchange, 

facilitating oxygen intake and carbon dioxide 

expulsion. This article provides a comprehensive 

overview of its anatomical structures, including the 

lungs, airways, and associated muscles, alongside 

their physiological functions. It delves into the 

intricate mechanisms of ventilation, external 

respiration, and internal respiration, highlighting the 

regulatory processes that maintain homeostatic 

balance. Furthermore, the discussion extends to 

common respiratory pathologies and their impact on 

overall health, emphasizing the system's critical role 

in sustaining life. 
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Introduction. The respiratory system is the vital energy part of the human body, 

providing the essential process of obtaining oxygen and carbon dioxide. These complex 

organs facilitate the direct and structural access to the production of oxygen from the air to 

the blood. Oxygen binds to hemoglobin in red blood cells and is transported throughout the 

body, providing a safe solution for energy production. At the same time, the system 

removes carbon dioxide through exhalation. The respiratory system carries out gas nutrition 

in three stages: fresh gas nutrition (alveoli-environment), exchange with the lungs (alveoli-

capillaries), and nutrition (blood-food). 

The lungs are the main respiratory organs in humans and terrestrial animals, providing 

gas exchange between inhaled air and blood. The human lungs are a pair of cone-shaped 

organs in the chest cavity, surrounded by a pleura. The lungs contain 300–500 million 

alveoli, which provide a huge surface area of 30–100 m² for gas exchange. In addition to 

respiration, this system helps regulate the pH of the blood by removing carbon dioxide from 

it, protects against bacteria in the air, maintains body temperature,affects blood clotting, 

participates in metabolism, and protects against bacteria in the air. 

Maintaining a healthy respiratory system is extremely important, as its dysfunction can 

lead to conditions such as infections, chronic obstructive pulmonary disease (COPD), 
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asthma, and lung cancer. Promoting respiratory health includes avoiding smoking and 

secondhand smoke, engaging in regular physical activity, maintaining good personal 

hygiene, and eating a balanced diet. This introduction highlights the invaluable importance 

of the respiratory system in human life, its complex structure, and its multifaceted functions; 

the following sections provide a more in-depth analysis of the anatomy, physiology, 

diseases, and treatment principles of this vital system. 

Review of the relevant literature 

The fundamental importance of the respiratory system for the human body, its crucial 

role in oxygen delivery and carbon dioxide removal, has been widely discussed in modern 

medical and physiological literature. This section provides an in-depth review of the 

available scientific information on the anatomy, physiological functions, gas exchange 

mechanisms, common diseases of the respiratory system, as well as its defenses and 

environmental influences. The goal is to demonstrate the complexity of this vital system and 

the importance of maintaining its health on a scientific basis. Studies on the anatomy and 

physiology of the respiratory system reveal its complex structure and the specific functions 

of each component. Air enters through the nasal cavity, where it is cleaned of dust particles 

and microorganisms, warmed, and moistened. This process plays an important role in 

protecting the lower respiratory tract. The air then passes through the larynx and larynx and 

enters the trachea. The trachea, in turn, after entering the lungs, divides into bronchi, which 

in turn divide into smaller bronchioles. This branching creates a tree-like structure, 

maximizing the airways. At the end of the bronchioles are approximately 300–500 million 

tiny air sacs called alveoli, which are the main sites of gas exchange. The total surface area 

of the alveoli can range from 30 to 100 m², providing a large surface area for efficient 

diffusion of gases. 

The human lungs are a pair of cone-shaped organs located in the chest cavity, each 

surrounded by a double layer of pleura. The pleura contains a fluid that reduces friction 

between the lungs and the chest wall, allowing for smooth movement during breathing. The 

right lung has three lobes, and the left lung has two lobes, reflecting the position of the heart 

on the left side. Each lobe is divided into approximately 10 segments. The functional unit of 

the respiratory system is the atria, which are composed of respiratory bronchioles and 

alveoli. The development of the respiratory system continues after birth. The number of 

alveoli in newborns is lower than in adults, but they increase 10-12 times in the first years of 

life, reaching 300-400 million. At the same time, the total surface area of the alveoli 

increases by about 20 times. The rate and volume of respiration also change with age: 

newborns breathe 30–70 times per minute, exchanging about 17 ml of air per breath, while 

in adults this figure is 12–18 breaths per minute and 400–500 ml of air per breath. These 

changes indicate the adaptation of the respiratory system to meet the body's increasing need 

for oxygen.The mechanism of gas exchange occurs in three stages: external gas exchange 

(between the alveoli and the external environment), pulmonary exchange (between the 
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alveoli and capillaries), and internal exchange (between blood and tissues). External gas 

exchange occurs during inhalation and exhalation. During pulmonary exchange, oxygen 

diffuses from the alveoli to the blood capillaries, and carbon dioxide diffuses from the blood 

to the alveoli. This process occurs due to the difference in partial pressure of the gases. 

While atmospheric air contains 20.94% oxygen and 0.03% carbon dioxide, exhaled air 

contains 16.3% oxygen and 4% carbon dioxide. This difference ensures the efficiency of 

gas exchange. In internal exchange, oxygen diffuses from the blood to the tissues, and 

carbon dioxide diffuses from the tissues to the blood. Oxygen is transported throughout the 

body by binding to hemoglobin in red blood cells, which is essential for cellular metabolism 

and energy production. The respiratory system also helps regulate the body's pH balance by 

regulating the level of carbon dioxide in the blood. Increased levels of carbon dioxide in the 

blood increase the acidity of the blood, and by increasing the respiratory rate, the body 

releases excess carbon dioxide, normalizing the pH. Lung volumes and capacities are 

important indicators of respiratory function. In adults, the volume of air that enters and 

leaves the lungs during quiet breathing (tidal volume) is approximately 500 ml. In addition, 

an additional 2000–2500 ml of air can be exchanged during forced breathing (inspiratory 

reserve volume) and an additional 1500 ml of air can be exchanged during forced expiration 

(expiratory reserve volume). The volume of air remaining in the lungs at any given time 

(residual air) is 1300–1400 ml, which ensures that the alveoli remain open at all times. The 

total lung capacity is on average 4.9–5.0 liters, and the vital capacity is around 3500–3700 

ml.The respiratory system not only provides gas exchange, but also performs a number of 

additional important functions. These include regulating water, salt, and chlorine levels, 

maintaining body temperature, influencing blood clotting, participating in metabolism, and 

protecting against airborne bacteria. These functions demonstrate the complex role of the 

respiratory system in maintaining homeostasis of the body. Respiratory diseases are a 

serious threat to human health. The literature has shown that respiratory disorders can lead 

to conditions such as infections, chronic obstructive pulmonary disease (COPD),asthma, 

and lung cancer. Other common lung diseases include pneumonia, emphysema, 

tuberculosis, and various tumors. The causes of these diseases are diverse and include 

factors such as bacterial, viral, or fungal infections, genetic predisposition, exposure to 

allergens, smoking, air pollution, and occupational hazards. For example, COPD is often 

caused by long-term smoking, while asthma may be caused by a combination of genetic and 

environmental factors. Pneumonia is often caused by bacterial or viral infections. Treatment 

options vary depending on the type and severity of the disease. Infectious diseases are 

treated with antibiotics (for bacterial infections) or antiviral drugs (for viral infections). 

Chronic diseases such as asthma and COPD are treated with bronchodilators, 

corticosteroids, and other anti-inflammatory drugs to control symptoms and slow the 

progression of the disease. Lung cancer is treated with methods such as surgery, 

chemotherapy, radiotherapy, and targeted therapy. Early diagnosis and a comprehensive 
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approach are essential for the prevention and effective treatment of these diseases. 

Respiratory protection and hygiene are central to maintaining respiratory health. The ability 

of the nasal cavity to filter airborne particles and the lungs’ defense mechanisms against 

airborne bacteria are part of the body’s natural defense system. However, these defense 

mechanisms cannot always withstand external threats. Therefore, a number of preventive 

measures are recommended to promote respiratory health. Avoiding smoking and passive 

smoking significantly reduces the risk of respiratory tract damage and the development of 

chronic diseases. Regular exercise improves lung function and strengthens the respiratory 

muscles. Maintaining good personal hygiene, especially frequent hand washing, is 

important in preventing the spread of respiratory infections. A balanced diet, on the other 

hand, strengthens the immune system and increases the body’s ability to fight disease. 

Environmental influences have a significant impact on respiratory health. Factors such as air 

pollution, industrial emissions, vehicle exhaust, and allergens (dust, pollen) can cause 

inflammation of the airways, aggravate asthma attacks, and develop chronic diseases such 

as COPD. Occupational hazards, such as working with dust, chemicals, or toxic gases, also 

increase the risk of lung disease. Therefore, protecting the environment, improving air 

quality, and adhering to safety measures in the workplace are important for maintaining 

respiratory health.In the literature review, it is worth noting that there are also sources such 

as the document posted on the Scribd page titled "Respiratory Physiology". Although this 

document does not have complete information about its scientific reliability and expert 

assessment (for example, user ratings and low usefulness), it can serve as an additional 

resource for obtaining general information on the topic. However, in academic research, 

high-level scientific journals and publications are preferred as the main source. In 

conclusion, the respiratory system is an integral part of human life, and its complex anatomy 

and multifaceted physiology play a crucial role in maintaining homeostasis of the organism. 

The available literature allows for a deep understanding of the mechanisms of respiration, 

gas exchange processes, and the protective functions of the system. At the same time, the 

wide range of diseases of the respiratory system and their impact on human health, as well 

as the importance of prevention and treatment, should be the focus of continuous scientific 

research and public attention. Because environmental factors and lifestyle have a significant 

impact on respiratory health, further research and health policies in this area are need. 

Conclusion 

Given the crucial importance of the respiratory system in human life, maintaining its 

health remains a priority. The complex anatomical structure, physiological functions and 

susceptibility to diseases analyzed in this article require in-depth scientific research, the 

development of innovative diagnostic methods and effective therapies in the future. It is 

necessary to strengthen public awareness of a healthy lifestyle, smoking cessation and the 

fight against air pollution. Global efforts to protect the environment and reduce occupational 

hazards play a key role in ensuring the health of the respiratory system. Only through a 
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comprehensive and continuous approach can we create the basis for everyone to live a long 

and healthy life. 
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