
8.4 STRUCTURE AND FUNCTIONS OF RESPIRATORY SYSTEM AN 
CIRCULATORY SYSTEM AND 

Structure of Respiratory System 

Respiration is the process of obtaining and 

using oxygen, while eliminating carbon 
dioxide. It is the process by which human 

beings take in oxygen from their environment 

and give out carbon dioxide that is produced 
as a result of some chemical changes within 
the cells. The requirement of oxygen is 
indispensable for the human body. Ifthe intake 
of oxygen is completely suspended for more 

than four minutes, the person usually dies. 
So, our body needs a continuous supply of 
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cavity oxygen. Some chemical changes take place in 

tissue cells. The main product of these chemical 
changes is CO,. A continuous elimination of 

CO, is essential. In fact, respiration is a two- 

fold process. One is called internal respiration
and the other is external respiration. The 

inhalation of oxygen is followed by some chemical changes in which, waste products are 
formed. Then exhalation of waste products takes place. The process of inhalation of 0, 
and exhalation of CO,+H,0 is called respiratory process. There are various organs of 

Structure of respiratory system 

respiratory system, which play a vital role in respiration. These are mentioned below. 
1. Nose 2. Pharynx

3. Larynax 4. Trachea

5. Bronchi 6. Diaphragm 

7. Lungs 

Nose 
The nose is a special organ of smell and it has a significant role in respiration. It consists 
of two parts-the external feature, and the internal cavities. 

(a) External Feature: It is composed of a triangular framework of bone and cartilage 

covered by skin. On the inner side of the nose, there are two oval-shapedopenings
called nostrils. 

or (6) Internal or Nasal Cavities: These two cavities are separated by a parnuo 

septum. At the entrance, each cavity or vestibule has numerous coarse hair 1 
with 

hair of the cavities serve as the filters to remove particles that may be taken n 

the inhaled air. 

Pharynx of the 

Pharynx lies behind the nose. It is a muscular tube which extends from tne 

skull to its junction with the oesophagus at the level of the cricoid cartilage. 
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Larynx 

Ater pharyX the ar passes through larynx or voice box. It is mainly componed of cartilage. 

Ir onsists Ot two pairs ot membranes. Air causes the vocal cords to vihrate, thus producn 
lt cos 

SOund 

Trachea 

Trachea 1s also called wind pipe. It is a kind of tube with cylindrical shape. Its lengtn is 

about 11.2 cm with a diameter of 2 to 2.5 cm. It lies in front of the oesophagus and extends 

from the larynx. Ihen it gets divided into two bronchi, one for each lung. The walls of 

rachea are made or hyaline cartilage. On the mouth the trachea there is a valve, called 

Tra 

epiglottis. Ihe epiglottis prevents the food to enter the trachea. 

Bronchi Vestibule 
Terminal 

The two bronchi. into which trachea divides. differ 

slightly. The nght bronchus is shorter, wider and more 

rertical than the left bronchus. These enter the right 

and left lungs. respectively and then break up into a 

greater number of smaller branches, which are called 

bronchial tubes and bronchioles. 

bronchiole 

Infundibulum 

Atrium 

Diaphragm 

Diaphragm is a sheet of internal skeletal muscle that 

extends across the bottom of the ribcage. The 

diaphragm separates the thoracic cavity (heart, lungs 

and ribs) from the abdominal cavity and performs an 

important function in respiration. When it contracts. 

the volume of thoracic cavity increases and air is 

drawn into the lungs. 

Alveoli 

Division of bronchiole into alveoli 

Trachea L Bronchus 
R. Bronchus 

Lungs 
There are two lungs in our body. Lungs are the vital 

organs ofrespiration. 

Bronchioles 

Lungs are cone-shaped organs with the apex above. 

The base of the lungs lies resting on the floor of the 

thoracic cavity on the diaphragm. The lungs are 

divided into lobes by fissures. The left lung has two 

lobes and the right lung has three lobes. Each of these 

lobes enters a lobule and as it divides and sub-divides.

Bifurcation
of trachea 

Visceral pleura 

Internal structure of lungs 

its walls become thinner and thinner and finally, these end in the air sacs of the lungs. 

Types of Respiration 

There are two types of respiration, i.e., external respiration and internal respiration. The 

details are given below. 

External Respiration 

0, is taken in when we inhale. It moves through nose, trachea and bronchial tubes to 

aveoli, where it comes into a close contact with the blood in the pulmonary capillaries. Only 
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membrane single membrane separates the oxygen from the blood. O, passes through this memb 
and is taken up by the haemoglobin of RBC. After that, it is carried to the heart, from where 

membrane from blood to alveoli. CO, comes out through bronchi, trachea and the nose. 
it is pumped throughout the body. In the same way, in the lungs CO, passes through. 

the 

Internal Respiration 
The exchange of O, and CO, in the tissues constitutes internal respiration. It consists e 

of 
the passage of O, from the blood into the tissue fluid, and from the tissue fluid into th 

the 
tissue cells and the passage of CO, from the cells into the tissue fluid, and from the tissine 

fluid into the blood. 

Now it is clear that external respiration is a process that takes place in the lungs and 
internal respiration is a process that takes place in the cells that make up the tissue 

Functions of Respiratory System 

The continuous supply of oxygen is indispensable for survival. Ifthis supply is suspended 
for more than four minutes, the individual usually dies. So the main function of the 
respiratory system is to supply oxygen to the cells of the body continuously. 

The next important function of this system is to exhale carbon dioxide, water vapour and 
other waste products from the body. These two functions are performed by internal and 
external respiration. 

Mechanism of Respiration 

Respiration is a process by which the lungs expand 
to take in air and after that contract to expel the air 

tside. "The complete respiration process involves 
all the muscles of the head, neck, thorax and 
abdomen in addition to the involuntary muscles 
of larynx, trachea and bronchi. However, the main

Nasal Cavity 

Pharynx 

Larynx 

Trachea 
muscles of respiration in normal breathing are the 
intercostal muscles and diaphragm. Mechanism 
of respiration involves inspiration and expiration, 
which are stated below. 

Brónchiolees Bronchi 

Lung 

Inspiration 
When we inspire or inhale, the intercostal muscles 
contract actively to expand the chest cavity. Ribs 
and sternum move upwards and outwards. Width 
of the chest increases from side to side from front 
to back and from top to bottom. The diaphragm 
also contracts, moves downwards and the depth of the chest increases. The capacity of the 
thorax increases. The pressure between pleural surfaces is reduced. Lungs expand to ill 

thoracic cavity. Air pressure within alveoli is now less than atmospheric pressure. Air1s 
sucked into alveloi from atmosphere. 

Diaphragm 

Mechanism of respiration 

Expiration 
When we exhale or expire, the intercostal muscles relax. Ribs and sternum move downward 

and inwards. Diaphragm moves upwards. The depth of the chest diminishes. The capaciuy

of thorax decreases. The pressure increases and forces the air to go out of the lungs. 
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tructure and Funetions of Circulatory System 

Meaning of Circulatory System 

and 

dividual cells. tissues and organs must have a continuous supply of oxygen and other 

Circulatory sy'stem is a group of organs that transport the blood and other substances to 

from all parts ot the body. For the body to be maintained in a state of good health, the 

nutr 

roducts. The body system with the specialised function of transporting these materials to 

indi 

Trients. Along with this, there must be continuous removal of carbon dioxide and waste 

pro 

and from various parts of the body, is the circulatory system. The heart and blood vessels 

hrough which the blood is constantly moving are the parts of the circulatory system. The 

hr 

eirculatory system includes the heart and blood vessels (arteries, veins and capillaries) and 

is a closed system through which blood flows continuously. 

For a better understanding. this system can be studied under the following heads. 

1.Heart 2. Arteries 3. Veins 4. Capillaries 

Heart 

The human heart is made up of cardiac muscles. It is a hollow, cone-shaped muscular 

organ. It is a sort of pump. The pumping action of the heart is fundamental to adequate 

nutrition of cells and maintenance of internal environment. Without the pumping action of 

the heart. cells would starve; waste products such as CO, lactic acid and acid phosphate 

would build up: and life of the cell and of the individual would cease. 

1. Location of the Heart: The heart is located in the thorax between the lungs 

and above the central depression of the diaphragm. Its weight is approximately 

300 g. The base of the heart remains above and the apex below. It is about the size off 

the closed fist of a person. The apex is inclined towards the left side. As placed in the 

body, it has an oblique position and the right side is almost in front of the left. The 

impact of heart during contraction is felt against the chest wall in the space between 

the fifth and sixth ribs, a little below the left nipple and about 8 cm to the left of 

the median line. 

2. Structure of the Heart: The heart is divided by a septum into two sides, left and 

right. Each side of the heart is further sub-divided into two chambers. The upper 

chambers are called atrium or auricles. 'The lower chambers are called ventricles. 

So. there are four chambers in the heart-left auricle, right auricle, left ventricle and 

right ventricle. The walls of auricles are thinner in comparison to those of ventricles.

Right auricle communicates with right ventricle, whereas left auricle communicates

with left ventricle. Blood is controlled by various valves. 

3. Function of the Heart: The circulation of blood throughout the body mainly depends 

upon the heart. The course of the blood from the left ventricle through arteries,

arterioles and capillaries, and then its return to the right auricle by veins is called 

systemic circulation. The course of blood from the right ventricle through the lungs 

to the left auricle is called pulmonary circulation. Systemic circulation has greater 

orce and pulmonary circulation has lesser force. 
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(a) Systemic Circulation: In systemic circulation, blood comes out from 
ventricle of the heart through aorta. Then, it passes through smal 
which carry it to various parts of the body. The arteries are further d 

from the left 
ll arteries 
vided and sub-divided into arterioles to supply blood. These ave narrow passa Ssages and 

laries 

thus, resist the flow of blood. These perform two functions, viz. m 
of arterial blood pressure and regulation of the tlow of blood into canill. aintenance 
These capillaries have very thin walls so that exchange can take place betw the plasma and the interstitial fluid. Then, capillaries unite and form 
which in turn, become veins and eventually become superior and inferion 
cava (see figure below). 

venules, 
vena 

right 
(6) Pulmonary Circulation: From the right auricle, blood passes into the riph ventricle. When right ventricle contracts, the blood goes into pulmonary at 

sisted 
This is divided to carry the blood to the right and left lungs. The blood is Tec 
very little in lungs. In lungs, each artery breaks up into smaller arteries +ho into arterioles and lastly into pulmonary capillaries. Blood gets enriched it 0, there and leaves behind CO. Then pulmonary capillaries unite until veino are formed. Then blood comes back to the heart by four pulmonary veins which release the purified blood into left auricle. Again, the blood passes into let ventricle from where it is sent into aorta for systemic circulation again. In this way, blood circulation takes place throughout the body. 

Blood flow to head and arms 

Aorta 
Inferior 

Superior vena 

vena cava 
cava 

Pulmonaryy Pulmonary 
Pulmonary 

artery arteries 

veins 
Left 

atrium 

Right Left 

Heart 
atrium ventricle 

Aorta Inferior 
Blood flow to 

Right 
vena cava 

digestive system 
ventricle 

Interventricular 
septum and lower limbs 

Heart anatomy Blood flow in human circulatory system 

Arteries 
Arteries contain blood under high pressure and are, therefore, elastic, muscular au thick-walled. The structure and relative thickness vary with the size of artery. The gra extensibility of the arteries enables them to receive additional amount of blood torcea 

blood them during each contraction of the heart. If these arteries were rigid, the systo 
npty. pressure would be markedly increased. These arteries do not collapse when they are e Only the muscular coat contracts to some extent in the region of opening. 
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Class 
sification of Arteries 

Arterie 

ries may be divided into three classes. 

a) Elast. stic Arteries: These arteries include those: large arteries leading diretly from the 

heart (the arta and pulmonary artery). These are also called nduting arteries berause 
they conduct blood from the heart to the muscular artries. ThesA: are very large and may 
be up to 3 em in diameter. These have more elasticity tu bear the shock of contraction 

of heart 
(b) Muscular Arteries: These arteries are of medium size. Thes6 are also called 

distributing arteries because these distribute thec hlood to the various organs. 

c) Arterioles: These are also muscular arteries but these are much smaller in size. 

They maintain the blood pressure of the hody in general. 

Veins 

The veins return the blood to the heart. The structure of the veins is similar to that of 

arteries. These veins tend to collapse when not filled with blood. In general, the total 

diameter of the veins returning blood from any organ is at least twice the diameter of the 

ateries carrying blood to the organ. The veins of lower limbs have greater number of valves 

than those of the upper limbs. These valves are not found in many veins. 

Capillaries 

The capillaries are minute vessels that connect the arterioles with the venules. 

Types of Capillaries There are three types of capillaries. 

(a) Continuous Capillaries: These are found in all types of muscles, in connective 

tissue and in the central nervous system. 

(6) Fenestrated Capillaries: These are found in renal organ, endocrine glands and in 

intestines. 

(c) Sinusoidal Capillaries: These are enlarged capillaries found in the liver, spleen 

and bone marrow. 

Function of Capillaries 

In the capillaries, exchange of materials takes place. It has been estimated that there 

are about 7,000 sq metres of blood capillaries in an adult's body. This is, indeed, a large 

area for exchange of substances between the blood and the tissue fluid. In the glandular 

organs, the capillaries supply the substances required for secretion; in the alimentary 

canal, they take up some of the digested food, in the lungs, they get oxygen and give up 

CO in the kidneys, they discharge the waste products collected from other parts. Every 

time, everywhere in the body and walls, an interchange is going on through their walls 

which is essential for the life of the body. The greater the metabolic activity of the tissue, 

the denser the capillary nets. 

Functions of Circulatory System 
The primary function of the blood circulatory system is to ensure the preservation of the 
constant internal environment by transporting oxygen, food material and hormones to the 

1ssue cells and by removing the waste products. 
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As a matter of fact. different organs, including blood, perform different functio 
ns, which 

are as follows. 

1. Heart works like a pump, which circulates the blood throughout the body 

2. Arteries allow the pure blood to pass through them throughout the body. 

3. Veins bring the impure blood to the heart from every part of the body. 

4. In capillaries, the exchange of nutrients, oxygen and waste products takes nlas. 

5. Blood carries oxygen from the lungs to different parts of the body and CO, from the 
place. 

cells of the body to the lungs. 

6. Blood carries digested food or nutrients to all parts of the body. 

7. Blood carries hormones from the endocrine glands to different organs of the bode 
8. Blood carries waste products like urea, lactic acid, uric acid, sulphates, etc., to tha kidneys for excretion. the 

9. Blood regulates the body temperature. 

8.5 EQUILIBRIUM-DYNAMIC AND STATIC AND CENTRE OF GRAVITy AND THEIR APPLICATION IN SPORTS 

Equilibrium 
When all the forces acting on the body are counterbalanced by equal and opposite forces, so that the sum of the forces equals zero, it is called the state of equilibrium. It can also be said 
that equilibrium occurs when the resultant force acting on a point is zero, i.e., the vector 
sum of all forces is zero. A state of equilibrium occurs when the body's centre of gravity is 
over its base of support and the line of gravity falls within the base. The greater the body surface in contact with the ground, the larger is the base of support. Thus, sitting position 
has a larger base of support than a standing position. 
Types of Equilibrium 
There are two types of equilibrium, i.e., static equilibrium and dymamic equilibrium. 

1. Static Equilibrium: Static equilibrium is when the centre of gravity is in a stable 

pOsition, e.g, when one is sitting or performing a handstand in gymnastics. 

2. Dynamic Equilibrium: Dynamic equilibrium is a state in which the centre of gravity 
1S in motion, e.g, when one is running or performing a cartwheelin gymnastics. 

Principles of Stability 
In sports and games, stability is usually referred to as a balance. The body's ability to 

maintain stability or balance is governed by the following principles. 
1. The lower the centre of gravity is to the base of support, the greater 18 the sta ab 

When performing any activity that requires stability, an individual should lower ua 

centre of gravity. For example, in running, an individual can stop more etficienuiy 
and 

guickly if he/she bends his/her knees and places his/her feet in a forward stride posu 
ation. 

also 
A wrestler takes semi-crouched position for maintaining stability. A shot-putter 
involves bending the knees to prevent fouling at the time of follow through. 
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a The nearer the centre of gravity is to the centre of the base of support, the more Su 
is the body. When the centre of gravity extends beyond the boundaries of the base support. balance is lost. Keeping the body's weight centred over the base of suppor helps in maintaining stability. 

Less base of suppoort Line of C.O.G. at the edge of 

base of support (least stable) 

I 

Lower C.O.G. and large base 

Low C.O.G. and line of C.0.G. in of support (more stable) 

the centre of base (more stable) 

High C.O.G. and less base of support 

(less stable) 

High C.O.G. and very small base 

(very less stability) 

Some activities such as walking on a balance beam requires a small base of support. 

It is very easy to lose one's balance in such activities. When balance is lost while 

performing on the beam, the arm or legs on the opposite sides from which the 

Eymnast is leaning is raised to shift the centre of gravity back towards the base 

of support. 
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3. Stability can be increased by widening the base of support. Widening the baso e 

support helps in achieving greater stability. For example, while standing, spreading the feet in the direction of movement adds stability. For activities where a stance required, using both hands and feet creates the widest base. 

f 

1s 

Centre of Gravity 

All individuals and objects have a centre of gravity, which can shift depending on the position or movement of the individual or object. 

Centre of gravity 

"A centre of gravity is an imaginary point (within or outside the body or object) around which the body or object is balanced. " 

In human body, the centre of weight is known as the centre of gravity. In other words, it 
can be said that the centre of gravity is the point at which all of the body's mass seems to be located and the point about which an object would balance. The centre of gravity is continuously changing during movements. It can be either within or outside the body depending on the shape of the body. It always shifts in the direction of movement. When an individual stands erect with his/her hands at the sides, the centre of gravity is located at the level of the hips. The knowledge of centre of gravity is important for 
sportspersons to better their skills. For example, basketball player during a jump ball 
Swings both arms forward and upward that assists in gaining height. Once in the air, the 
player allows one arm to drop to his side and tries to get maximum reach with the other arnm. 
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