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Annotatsiya. Mazkur maqolada inson nafas olish tizimining tuzilishi va 

o‘pkalarning faoliyati anatomik hamda fiziologik jihatdan tahlil qilinadi. Nafas olish 

yo‘llari, alveolalar, gaz almashinuvi jarayoni va o‘pka ventilyatsiyasi mexanizmlari ilmiy 

asosda yoritib beriladi. Tashqi va ichki nafas olish jarayonlarining o‘zaro bog‘liqligi va 

ularning organizm hayotidagi ahamiyati ko‘rsatib beriladi.  

Kalit so‘zlar: nafas olish tizimi, o‘pka, alveola, gaz almashinuvi, ventilyatsiya, 

anatomiya. 

Аннотация. В статье рассматриваются анатомическое строение 

дыхательной системы человека и функциональные механизмы работы лёгких. 

Анализируются дыхательные пути, альвеолы, процессы газообмена и 

вентиляции лёгких. Особое внимание уделяется взаимосвязи внешнего и 

внутреннего дыхания и их роли в жизнедеятельности организма. 

 Ключевые слова: дыхательная система, лёгкие, альвеолы, газообмен, 

вентиляция, анатомия. 

Abstract. This article examines the anatomical structure of the human 

respiratory system and the functional mechanisms of the lungs. It analyzes the 
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respiratory tract, alveolar structure, gas exchange processes, and lung ventilation. 

Special attention is given to the interaction between external and internal respiration 

and their importance for maintaining physiological balance in the human body.  

Keywords: respiratory system, lungs, alveoli, gas exchange, ventilation, 

anatomy. 

 

INTRODUCTION 

The respiratory system is a fundamental biological system responsible for 

maintaining gas exchange between the human body and the external environment. Its 

primary function is to supply oxygesn necessary for cellular metabolism and to remove 

carbon dioxide produced during biochemical processes. This continuous exchange is 

essential for sustaining life, as oxygen plays a key role in cellular respiration and energy 

production. As emphasized by John West1, effective respiration depends on the 

coordinated interaction between ventilation, diffusion, and blood circulation, which 

together ensure stable oxygen delivery to tissues. 

From an anatomical perspective, the respiratory system consists of a sequence of 

interconnected structures, including the nasal cavity, pharynx, larynx, trachea, bronchi, 

and lungs. Each component performs a specific role in air conduction and conditioning. 

For instance, the upper respiratory tract filters and humidifies incoming air, while the 

lower respiratory tract ensures efficient air distribution within the lungs. According to 

Keith Moore2, the structural organization of these components is closely adapted to 

their physiological functions, allowing the respiratory system to operate efficiently 

under varying environmental conditions. 

The lungs represent the central functional units of the respiratory system, where 

gas exchange takes place at the level of alveoli. These microscopic air sacs, numbering 

approximately 300 million in an adult human, create a large surface area that facilitates 

rapid diffusion of gases. Oxygen diffuses into the bloodstream, while carbon dioxide is 

 
1 West, J. B. (2012). Respiratory Physiology: The Essentials. 9th ed. Philadelphia: Lippincott Williams & 
Wilkins, pp. 3–15. 
2 Moore, K. L., Dalley, A. F., Agur, A. M. R. (2018). Clinically Oriented Anatomy. 8th ed. Philadelphia: Wolters 
Kluwer, pp. 105–120. 



International Journal of Nursing and Medical Science 2026:15(02), 06-11 

IJNMS ISSN: 2454-6674 
 

8 

EGAMBERDIYEVA SEVINCH SHAVKAT QIZI ET AL   STRUCTURE AND FUNCTIONAL 
MECHANISMS OF THE HUMAN RESPIRATORY SYSTEM AND LUNGS 

removed through the same mechanism. As explained by Arthur Guyton and John Hall3, 

the efficiency of this process is determined by factors such as alveolar surface area, 

membrane thickness, and pressure gradients between air and blood. 

In addition, the process of ventilation, which involves the movement of air into 

and out of the lungs, is driven by pressure changes within the thoracic cavity. This 

mechanism is primarily controlled by the diaphragm and intercostal muscles. According 

to Elaine Marieb and Katja Hoehn4, the expansion of the thoracic cavity during 

inspiration reduces internal pressure, allowing air to enter the lungs, while expiration 

occurs as a result of elastic recoil. 

Despite the extensive body of knowledge in respiratory anatomy and physiology, 

understanding the integration between structural elements and functional mechanisms 

remains essential for explaining how the respiratory system maintains homeostasis. 

Therefore, this study aims to analyze the anatomical structure of the respiratory system 

and to explain the functional mechanisms of the lungs in maintaining efficient gas 

exchange under normal physiological conditions. 

MATERIALS AND METHODS 

This study was based on a structured analysis of anatomical and physiological 

characteristics of the human respiratory system. The research focused on the main 

components of the respiratory tract, including the trachea, bronchi, lungs, and alveoli, as 

well as their functional roles in ventilation and gas exchange. Both structural and 

functional aspects were considered to ensure a clear understanding of respiratory 

mechanisms. 

Standard physiological parameters were used to describe respiratory function. 

Total lung capacity in a healthy adult was taken as 4–6 liters, while tidal volume during 

normal breathing was approximately 500 milliliters. The normal respiratory rate 

ranged from 12 to 18 breaths per minute. The lungs contain approximately 300 million 

alveoli, providing a gas exchange surface area of about 70 square meters, which is 

essential for efficient oxygen transfer. 

 
3 Guyton, A. C., Hall, J. E. (2016). Textbook of Medical Physiology. 13th ed. Philadelphia: Elsevier, pp. 471–
485. 
4 Marieb, E. N., Hoehn, K. (2019). Human Anatomy & Physiology. 11th ed. Boston: Pearson, pp. 795–810. 
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Gas exchange was analyzed based on partial pressure differences between 

alveolar air and pulmonary blood. The partial pressure of oxygen in the alveoli averages 

about 100 millimeters of mercury, while carbon dioxide pressure is approximately 40 

millimeters of mercury. Oxygen diffuses from alveoli into capillary blood, while carbon 

dioxide diffuses in the opposite direction. John West explains that this process depends 

on pressure gradients and the thin structure of the alveolar membrane. 

Ventilation mechanisms were examined through changes in thoracic volume and 

pressure. During inspiration, contraction of the diaphragm increases thoracic volume 

and lowers intrapulmonary pressure, allowing air to enter the lungs. During expiration, 

relaxation of respiratory muscles leads to passive air movement out of the lungs. Arthur 

Guyton and John Hall describe this process as a pressure-driven system that maintains 

continuous airflow and stable respiratory function. 

RESULTS AND DISCUSSION 

The analysis showed that the structural organization of the respiratory system 

directly determines the efficiency of lung function. The large number of alveoli, 

approximately 300 million, provides an extensive surface area for gas exchange, which 

reaches about 70 square meters. This structural feature allows oxygen to rapidly diffuse 

into the blood while carbon dioxide is removed efficiently. The thin alveolar membrane, 

measuring around 0.5 micrometers, further enhances diffusion by reducing the distance 

between air and blood. 

Table 1. Key functional parameters of the respiratory system 

Parameter Average value Functional role 

Total lung capacity 4–6 L Determines maximum air volume 

Tidal volume ~500 ml Air exchanged per breath 

Respiratory rate 12–18 breaths/min Maintains continuous ventilation 

Number of alveoli ~300 million Increases gas exchange efficiency 

Gas exchange surface area ~70 m² Supports rapid diffusion 

Oxygen partial pressure ~100 mmHg Drives oxygen diffusion into blood 

Carbon dioxide pressure ~40 mmHg Enables CO₂ removal 
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The data presented in Table 1 indicate that lung efficiency depends on the 

interaction between structural and physiological factors. For example, the high surface 

area of alveoli and the pressure difference between gases create favorable conditions 

for diffusion. Oxygen moves from alveoli into capillaries due to higher partial pressure, 

while carbon dioxide diffuses in the opposite direction. John West explains that this 

gradient-based diffusion is the key mechanism ensuring effective respiration. 

Ventilation dynamics also play a critical role in respiratory function. During 

inspiration, the diaphragm contracts and increases thoracic volume, which reduces 

internal pressure and allows air to enter the lungs. During expiration, the diaphragm 

relaxes, and air is expelled due to elastic recoil of lung tissue. Arthur Guyton and John 

Hall emphasize that this pressure-driven process ensures continuous airflow and 

supports stable oxygen supply under normal physiological conditions. In addition, the 

coordination between ventilation and gas exchange determines overall respiratory 

efficiency. If ventilation is reduced or diffusion is impaired, oxygen supply decreases 

and carbon dioxide accumulates, which can disturb physiological balance. Therefore, 

the integration of anatomical structure and functional mechanisms is essential for 

maintaining effective respiration. 

CONCLUSION 

The study confirms that the human respiratory system functions as a highly 

organized and efficient biological system responsible for maintaining gas exchange and 

physiological balance. The structural complexity of the lungs, particularly the presence 

of a large number of alveoli and an extensive surface area, ensures effective diffusion of 

oxygen into the bloodstream and removal of carbon dioxide. It was determined that 

respiratory efficiency depends on the coordinated interaction of ventilation, diffusion, 

and pressure gradients. Stable breathing patterns, adequate lung capacity, and proper 

functioning of respiratory muscles are essential for maintaining continuous airflow and 

effective gas exchange. Any disruption in these mechanisms can significantly reduce 

oxygen supply and negatively affect cellular metabolism. 

The findings also highlight that the integration of anatomical structures and 

physiological processes is the key factor in sustaining normal respiratory function. The 

relationship between lung structure and function ensures that the respiratory system 

adapts to the metabolic demands of the body under varying conditions. Overall, 
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understanding the mechanisms of lung function provides a scientific basis for further 

research in respiratory physiology and contributes to the improvement of medical 

approaches related to respiratory health and disease prevention. 
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