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2. Respiratory system: 

The Human Respiratory System is a series of organs which facilitates the diffusion of oxygen 

into the bloodstream and distributes throughout the body and receives carbon dioxide from 

the blood and removes the process of 

exhalation. The primary organs of the 

respiratory system are lungs, which carry 

out this exchange of gases as we 

breathe. 

The respiratory system consists of the 

upper and lower respiratory tracts. The 

upper respiratory tract composes of 

Nasal cavity, Pharynx, and Larynx. The 

lower Respiratory Tract composes of 

Lungs, Diaphragm, Trachea, Bronchi and 

Bronchioles. 

Gaseous Exchange: 

 

The main function of the respiratory system is a gaseous exchange. This refers to the process 

of Oxygen and Carbon Dioxide moving between the lungs and blood. Diffusion occurs when 

molecules move from an area of high concentration (of that molecule) to an area of low 

concentration. This occurs during the gaseous exchange as the blood in the capillaries 

surrounding the alveoli has a lower oxygen concentration of Oxygen than the air in the 

alveoli which has just been inhaled. 

Respiratory System: 



 

6 

 

1. Nasal Cavity: It's divided into right and left portions by means of the nasal septum, and 

it's lined by mucous membranes which help to keep the nostrils moist by making 

mucus. There are little hairs present in the inner lining of the nasal cavity which helps 

to filter the air you breathe in, blocking dirt and dust from getting into your lungs. 

2. Pharynx: it's divided into 3 parts: 

 Nasopharynx: which lies behind the nasal cavities, it contains openings for 

Eustachian tubes on the lateral wall. 

 Oropharynx which is continuous in front with mouth and below with laryngeal part 

of the pharynx, its lateral wall contains the tonsils. 

 Laryngopharynx: which is the lowest part, it lies behind the larynx. 

Larynx: also known as the voice box, is an organ in the neck which is involved in breathing, 

sound production, and protecting the trachea against food aspiration. It lies between 

pharynx above and trachea below. 

Trachea (wind pipe): it's a cylindrical tube which is about 11 cm in length; it begins at the 

lower end of the pharynx. At the level of 5th thoracic vertebra, it divides into two bronchi; 

it's made of 16 to 20 C-shaped incomplete cartilages. These cartilages are connected by 

fibrous tissue at the back. The trachea is lined by a mucous membrane made of ciliated 

epithelium. 

Bronchi: the trachea ends by dividing into two bronchi namely right and left bronchi. They 

pass to the corresponding lung. The right bronchus is shorter and wider than the left. Bronchi 

are made of complete rings of cartilage. 

Bronchioles: They're formed by the division of bronchi. Bronchioles are the finest branches 

of bronchi. They don't have cartilage and lined with cubical epithelium. 

Alveoli (Air sacs): They're the final terminations of each bronchi, they contain a thin layer of 

epithelial cells surrounded by numerous capillaries. Exchange of gases takes place through 

the wall of these capillaries.  
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Lung: 

The human lungs are a pair of large, spongy organs optimized for gas exchange between our 

blood and the air. Our bodies require oxygen in order to survive. The lungs provide us with 

that vital oxygen while also removing carbon dioxide. Oxygen drives the process of 

respiration, which provides our cells with energy. When we exhale, we produce carbon 

dioxide as a byproduct. Without this vital exchange, our cells would quickly die and leave the 

body to suffocate. Central to the human respiratory system, they breathe in between 2,100 

and 2,400 gallons (8,000 and 9,000 liters) of air each day—the amount needed to oxygenate 

the 2,400 gallons (9,000 liters) or so of blood that is pumped through the heart daily. Our 

two lungs are made up of a complex latticework of tubes, which are suspended, on either 

side of the heart, inside the chest cavity on a framework of elastic fibers. 

Pleura:  

The pleura is a double-layered serous membrane that surrounds each lung. Attached to the 

wall of the thoracic cavity, the parietal pleura forms the outer layer of the membrane. The 

visceral pleura forms the inner layer of the membrane covering the outside surface of the 

lungs. Between the parietal and visceral pleura is the pleural cavity, which creates a hollow 
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space for the lungs to expand into during inhalation. The serous fluid secreted by the pleural 

membranes lubricates the inside of the pleural cavity to prevent irritation to the lungs during 

breathing. 

External Anatomy: 

The lungs extend laterally from the heart to the ribs on both sides of the chest and continue 

posteriorly toward the spine. Each soft, spongy lung is roughly cone-shaped with the superior 

end of the lung forming the point of the cone and the inferior end forming the base. The 

superior end of the lungs narrows to a rounded tip known as the apex. The inferior end of 

the lungs, known as the base, rests on the dome-shaped diaphragm. The base of the lungs is 

concave to follow the contour of the diaphragm. The left lung is slightly smaller than the 

right lung because 2/3 of the heart is located on the left side of the body. The left lung 

contains the cardiac notch, an indentation in the lung that surrounds the apex of the heart. 

Bronchi: 

Bronchus, which is also known as a main or primary bronchus, represents the airway in the 

respiratory tract that conducts air into the lungs. Bronchi will branch into smaller tubes that 

become bronchioles. the right main bronchus is wider, shorter, and more vertical than the 

left main bronchus, and it enters the right lung at roughly the level of the fifth thoracic 

vertebra. The right main bronchus has 3 subdivisions, which become secondary bronchi also 

known as lobar bronchi, which deliver air to the 3 lobes of the right lung. Anatomically, the 

azygos vein arches over the right main bronchus from behind. The right pulmonary artery lies 

initially below the right bronchus and then later in front of it.  

The Left main bronchus is smaller in size, but longer in length than the right main bronchus, 

which enters the root of the left lung, passes underneath the aortic arch. The left main 

bronchus subdivides into 2 secondary or lobar bronchi that deliver air to the 2 lobes of the 

left lung. The left pulmonary artery is found lying initially above the left main bronchus, then 

later in front of it. Secondary bronchi will further subdivide into the tertiary bronchi, which 

are also called the segmental bronchi, each of which supplies a bronchopulmonary segment.  

Pulmonary Ventilation: 

Smooth muscle cells in the walls of the bronchioles adjust their diameter and help to control 

the flow of air into the alveoli of the lungs. The muscles of the thoracic cavity, including the 

diaphragm and intercostal muscles, change the volume of the thoracic cavity to force air into 

and out of the lungs. The diaphragm contracts and pushes itself into the abdominal cavity, 

increasing the volume of the thoracic cavity and expanding the lungs to draw in fresh 

atmospheric air.  
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When it relaxes, the diaphragm returns to its original position and forces air out of the lungs 

during exhalation. The intercostal muscles also aid in respiration by lifting the ribs during 

deep inhalation to increase the size of the thoracic cavity and by pushing the ribs together 

during deep exhalation to decrease the thoracic cavity. 

Respiration mechanism: 
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Normal breathing involves several different mechanisms. 

Shallow breathing is accomplished by the contraction of the diaphragm and the external 

intercostal muscles for inhalation. During exhalation, the muscles relaxing and the elasticity 

of the lungs returning to their resting volume expels air out of the lungs. 

Deep Breathing is accomplished by an inferior movement of the diaphragm towards the 

abdomen. The external intercostal muscles along with the sternocleidomastoid and scalene 

muscles in the neck expand the space between the ribs, increasing the volume of the chest. 

During deep exhalation, the internal intercostal muscles and abdominal muscles contract to 

decrease the volume of the thoracic cavity, forcing air out of the lungs. Breathing is 

controlled by the brain and may be controlled both consciously and unconsciously. 

 

Unconscious control of breathing is maintained by the respiratory center of the brainstem, 

which monitors the concentration of gases in the blood and adjusts the rate and depth of 

breathing as needed. During Yoga practice, the respiratory center automatically increases 

the breathing rate to provide constant levels of oxygen to the blood. During rest, the 

respiratory center reduces the breathing rate to prevent hyperventilation and maintain 

healthy oxygen and carbon dioxide levels in the blood. 

Conscious control of breathing is maintained by the cerebral cortex of the brain. The cerebral 

cortex may override the respiratory center during the practice of Pranayama. Unconscious 

control of breathing resumes as soon as conscious control of breathing ends, preventing the 

body from suffocating from lack of breathing. 
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Lung Volume 

 

The total air volume of the lungs is about 4 to 6 liters and varies with a person’s size, age, 

gender, and respiratory health.   Normal shallow breathing only moves a small fraction of the 

lungs’ total volume into and out of the body with each breath. This volume of air, known as 

tidal volume, usually measures only around 0.5 liters. Deep breathing can force more air into 

and out of the lungs than during shallow breathing. The volume of air exchanged during deep 

breathing is known as vital capacity and ranges between 3 to 5 liters, depending on the lung 

capacity of the individual. There is a residual volume of around 1 liter of air that remains in 

the lungs at all times, even during a deep exhalation. 

Abnormal Breathing and Breathing Disorders: 

 

Apnea : Absence of breathing. 

Orthopnea: Only able to breathe comfortably in upright, unable to breath laying down 

Dyspnea: Subjective sensation related by patient as to breathing difficulty 

Paroxysmal nocturnal dyspnea - attacks of severe shortness of breath that wake a person 

from sleep, such that they have to sit up to catch their breath - common in patients with 

congestive heart failure. 
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Hyperventilation: Hyperventilation occurs when the rate and quantity of alveolar ventilation 

of carbon dioxide exceed the body's production 

of carbon dioxide.  

Hypoventilation: Hypoventilation occurs when 

ventilation is inadequate to perform needed gas 

exchange. Hypoventilation is considered a 

precursor to hypoxia and its lethality is attributed 

to hypoxia with carbon dioxide toxicity.  

Cheyne-Stokes respirations (CSR): Gradual 

increase in volume and frequency, followed by a 

gradual decrease in volume and frequency, with 

apnea periods of 10 - 30 seconds between cycle. 

Described as a crescendo - decrescendo pattern. 

Characterized by cyclic waxing and waning ventilation with apnea gradually giving way to 

hyperpneic breathing.  
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