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v' Blood is one of the most important components
of life. Almost any animal that possesses a
circulatory system has blood.

v From an evolutionary perspective, blood was
speculated to have risen from a type of cell that
was responsible for phagocytosis and nutrition.

v Billions of years later, blood and the
circulatory system have drastically helped the
evolution of more complex life forms.
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> What is Blood?

> Blood is a fluid connective tissue that consists
of plasma, blood cells and platelets. It
circulates throughout our body delivering
oxygen and nutrients to various cells and
tissues. It makes up 8% of our body weight. An
average adult possesses around 5-6 litres of
blood.
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Types of Blood Cells/I&d HIfAFBT F IR

v We have seen blood consist of cells known as
formed elements of blood.
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v' These cells have their own functions and roles

to play in the body. The blood cells which
circulate all around the body are as follows:
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Red blood cells (Erythrocytes)

v

v

RBCs are biconcave cells without nucleus in
humans; also known as erythrocytes.

RBCs contain the iron-rich protein called
haemoglobin; give blood its red colour. RBCs
are the most copious blood cells produced in
bone marrows. Their main function is to
transport oxygen from and to
various tissues and organs.
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White blood cells (Leucocytes)

QAT & PIAFIT (THHSCH)

v' Leucocytes are colourless blood cells.

v TTHEECH TR & AR

v" They are colourless because it is devoid of haemoglobin.
They are further classified as granulocytes and
agranulocytes. WBCs mainly contribute to immunity
and defence mechanism.
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Cytoplasm containing
haemoglobin
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Types of White Blood Cells WHITE BLOOD CELLS

» There are five different
types of White blood cells
and are classified mainly a2
based on the presence and
absence of granules.

Monocyte

» Granulocytes

= Agranulocyte

Lymphocytes Neutrophil
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Granulocytes

They are leukocytes, with the presence of granules
in their cytoplasm. The granulated cells include-
eosinophil, basophil, and neutrophil.

Eosinophils

They are the cells of leukocytes, which are present
in the immune system.

These cells are responsible for combating
infections in parasites of vertebrates and for
controlling mechanisms associated with allergy
and asthma.
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= Eosinophil cells are small granulocyte, which
are produced in the bone marrow and makes 2
to 3 per cent of whole WBCs. These cells are
present in high concentrations in the digestive
tract.

Basophils

» They are the least common of the granulocytes,
ranging from 0.5 to 1 per cent of WBCs.
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» They contain large cytoplasmic granules, which
play a vital role in mounting a non-specific
immune response to pathogens, and allergic
reactions by releasing histamine and dilating
the blood vessels.

» These white blood cells have the ability to be
stained when exposed to basic dyes, hence
referred to as basophil.



By Himani Ma'am

» 3AH §3 FEcITAloHS®

Crac
» 3 dd (Fd AR HF AT W
mqwmqgﬁa?rm%?ﬁ%
WP FET AT B



By Himani Ma'am

|

These cells are best known for their role in
asthma and their result in inflammation and
bronchoconstriction in the airways.

5T PRSI FT IFTAT 7 3ah A1 3 argamt
g\_:l?r IR AePrRcacHT & RUTATERT ST ST
I

They secrete serotonin, histamine and heparin.
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Neutrophils

They are normally found in the bloodstream.
They are predominant cells, which are present
in pus.

Around 60 to 65 per cent of WBCs are
neutrophils with a diameter of 10 to 12
micrometres.

The nucleus is 2 to 5 lobed and the cytoplasm
has very fine granules.
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Neutrophil helps in the destruction of bacteria
with lysosomes, and it acts as a strong oxidant.

Neutrophils are stained only using neutral dyes.
Hence, they are called so.

Neutrophils are also the first cells of the
immune system to respond to an invader such
as a bacteria or a virus.

The lifespan of these WBCs extends for up to
eight hours and is produced every day in the
bone marrow.
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= Agranulocytes

= They are leukocytes, with the absence of
granules in their cytoplasm. Agranulocytes are
further classified into monocytes and
lymphocytes.

= Monocytes

» These cells usually have a large bilobed nucleus,
with a diameter of 12 to 20 micrometres.
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The nucleus is generally half-moon shaped or
kidney-shaped and it occupies 6 to 8 per cent of
WBCs.

They are the garbage trucks of the immune system.

The most important functions of monocytes are to
migrate into tissues and clean up dead cells,
protect against bloodborne pathogens and move
very quickly to the sites of infections in
the tissues.

These white blood cells have a single bean-shaped
nucleus, hence referred to as Monocytes.
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Lymphocytes

They play a vital role in producing antibodies.
Their size ranges from 8 to 10 micrometres.

They are commonly known as natural killer
cells.

They play an important role in body defence.

These white blood cells are colourless cells
formed in lymphoid tissue, hence referred to as
lymphocytes.
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» There are two main types of lymphocytes — B
lymphocytes and T lymphocytes.

- RFREeE ¥ & 7T TR § - f REewmew 3k
afaTqﬂ'\crml

= These cells are very important in the immune
systems and are responsible for humoral and
cell-mediated immunity.
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Platelets (Thrombocytes)

v" Thrombocytes are specialized blood cells
produced from bone marrow.

v Platelets come into play when there is bleeding
or haemorrhage.

v They help in clotting and coagulation of
blood. Platelets help in coagulation during a cut
or wound.
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Components Of Blood

There are many cellular
structures in the composition
of blood.

When a sample of blood is spun
in a centrifuge machine, they
separate into the following
constituents: Plasma, buffy
coat and erythrocytes.

Thus blood contains RBC,
WBC, platelets and plasma.

Plasma
(55% of total blood)

Buffy Coat
leukocytes & platelets
(<1% of total blood)

Erythrocytes
(45% of total blood)




!

By Himani Ma'am

Fd & "eh

Wa N WEA H F§ HAE
TIGATC gt 2

Jd TFd HT U AHAT T AL
Al F gAmm der §, ar a
Prafafld west & 3o @ oI
g vaeAr, s @e Ik
tRYEECH|

39 UGN &Fd H FAREE, Ssegdi,
caeded 3R AT g E

Plasma
(55% of total blood)

Buffy Coat
leukocytes & platelets
(<1% of total blood)

Erythrocytes
(45% of total blood)




By Himani Ma'am

!

Plasma

v

v

The liquid state of blood can be contributed to
plasma as it makes up ~55% of blood.

It is pale yellow in colour and when separated.
Blood plasma consists of salts, nutrients, water
and enzymes.

Blood plasma also contains important proteins
and other components necessary for overall
health. Hence, blood plasma transfusions are
given to patients with liver failure and life-
threatening injuries.
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Components of Blood Plasma

Blood plasma has several protein components.
Proteins in blood plasma are:

Serum globulin

Serum albumin

Fibrinogen

The serum contains only globulin and albumin.

Fibrinogen is absent in serum because it is
converted into fibrin during blood clotting.
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Clotting of blood

Following reactions take place during clotting-

(a) Thromboplastin + Prothrombin + Calcium =
Thrombin

(b) Thrombin + Fibrinogen = Fibrin
(c) Fibrin + Blood Corpuscles = Clot
Vitamin K is helpful in blood clotting.
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Blood Group of Human

Blood group was discovered by Landsteiner in
1900.

For this, he was awarded Nobel Prize in the year
1930.

The main reason behind the difference in the
blood of the human is the glycoprotein which is
found in Red Blood Corpuscles called an
antigen.
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* The antigen is of two types- Antigen A and Antigen B.

= On the basis of the presence of Antigen or Glyco
Protein, there is four groups of blood in human:

» That contains Antigen A - Blood Group A.

» That contains Antigen B- Blood Group B.

» That contains both the Antigen A and B - Blood Group
AB.

» That contains neither of the Antigens- Blood Group O.

= An opposite type of protein is found in blood plasma.

This is called an antibody. This is also of two types-
Antibody "a" and Antibody "b".
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Blood Group O is called the Universal
Donor because it does not contain any
antigen Blood Group AB is called Universal
Recipient because it does not contain any
antibody

Heparin is an anti-coagulant which is present
in the blood which assures smooth blood flow
in the vessels.
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Blood Vessels

» There are different types of blood vessels in our
body each carrying out specialized functions.

Capillaries J

(a) Artery (b) Vein
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Types of Blood Vessels

= Three types of blood vessels are:
= Arteries

= Veins
= Capillaries
Arteries

» Arteries are strong tubes and muscular in nature.
These blood vessels carry oxygen-rich blood from
the heart to all the tissues of the body. Aorta is

one of the main arteries that arise from the heart
and branches further.
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Veins

Veins are elastic blood vessels which carry
deoxygenated blood from all parts of the body to the
heart. An exception is the umbilical and pulmonary
veins. The Pulmonary vein carries oxygenated blood to
the heart from the lungs and the umbilical vein carries
oxygenated blood from the placenta to the foetus.

Capillaries

On reaching tissues, arteries branch further into
extremely thin tubes called capillaries. Capillaries
bring about the exchange of substances between blood
and tissues.
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Introduction to the Human Heart

v' The human heart is one of the most important
organs responsible for sustaining life. It is a
muscular organ with four chambers. The size of
the heart is the size of about a clenched fist.

v The human heart functions throughout a
person’s lifespan and is one of the most robust

and hardest working muscles in the human
body.
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v Besides humans, most other animals also possess a
heart that pumps blood throughout their bodies.
Even invertebrates such as grasshoppers possess a
heart like pumping organ, though they do not
function the same way a human heart does.
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Position of Heart in Human Body

» The human heart is located between the lungs in the
thoracic cavity, slightly towards the left of the
sternum (breastbone). It is derived from the embryonic
mesodermal germ layer.

The Function of Heart

» The function of the heart in any organism is to
maintain a constant flow of blood throughout the body.
This replenishes oxygen and circulates nutrients
among the cells and tissues.
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= Following are the main functions of the heart:

* One of the primary functions of the human heart is
to pump blood throughout the body.

= Blood delivers oxygen, hormones, glucose and
other components to various parts of the body,
including the human heart.

» The heart also ensures that adequate blood
pressure is maintained in the body

» There are two types of circulation within the body,

namely pulmonary circulation and systemic
circulation.
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Types of Circulation

Pulmonary circulation is a portion of circulation
responsible for carrying deoxygenated blood away
from the heart, to the lungs and then bringing
oxygenated blood back to the heart.

Systemic circulation is another portion of
circulation where the oxygenated blood is pumped
from the heart to every organ and tissue in the
body, and deoxygenated blood comes back again to
the heart.
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Structure of the Heart Wall

The heart wall is made up of 3 layers, namely:

Epicardium - Epicardium is the outermost layer of the heart.
It is composed of a thin-layered membrane that serves to
lubricate and protect the outer section.

Myocardium - This is a layer of muscle tissue and it
constitutes the middle layer wall of the heart. It contributes
to the thickness and is responsible for the pumping action.
Endocardium - It is the innermost layer that lines the inner
heart chambers and covers the heart valves. Furthermore, it
prevents the blood from sticking to the inner walls, thereby
preventing potentially fatal blood clots.
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Double circulation in heart

>

>

The heart is divided into four chambers and has valves
that allow the blood to flow in one direction only.

The upper two chambers with relatively thin walls are
called atria.

The two lower chambers with thick muscular walls are
called ventricles.

The figure shows the complete circulatory system in
the body.

The right atrium receives carbon dioxide-rich blood
from the various parts of the body and is then moved
into the right ventricle.
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The right ventricle pumps the blood to the lungs,
where carbon dioxide is removed and oxygen is
absorbed.

The left atrium receives oxygen-rich blood as it comes
back to the heart from the lungs and is pushed into
the left ventricle.

The left ventricle pumps this blood to the rest of the
body.

The right side of the heart is completely separated
from the left side with the help of a partition called
the septum. This prevents the mixing of oxygenated
and de-oxygenated blood.
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Circulation: The Process of Blood Flow in the Body

v

Blood Circulation is the process by which Blood flows
through the body, supplying vital organs and tissues
with Oxygen and nutrients while removing waste
products. The circulatory system is made up of the
Heart, Blood Vessels and Blood.

Types of Circulation

v

ANENEN

There are three main types of Circulation in the
Human body-

Pulmonary Circulation

Systemic Circulation

Coronary Circulation
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Pulmonary Circulation

% Pulmonary Circulation is responsible for
carrying deOxygenated Blood away from the
Heart to the lungs.

% In Lungs it is Oxygenated and then brings the
Oxygenated Blood back to the Heart. This
process is essential for the body to receive
Oxygen.
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Systemic Circulation

% Systemic Circulation is responsible for the
Oxygenated Blood being pumped from the Heart
to every organ and tissue in the body.

s The deOxygenated Blood then returns to the
Heart to be pumped to the Ilungs for
Oxygenation. This process is vital for the
functioning of all organs in the body.
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Coronary Circulation

>

The Heart itself is a muscle and requires a
constant supply of Oxygenated Blood. This is
where Coronary Circulation comes into play.

It is the Circulation responsible for supplying
Oxygenated Blood to the Heart.

Without proper Coronary Circulation, the Heart
cannot function properly and can lead to Heart
diseases.
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Blood Pressure

Blood pressure is the force that Blood exerts on
the walls of arteries. It is expressed in two
numbers, representing the upper (systolic) and
lower (diastolic) limits of pressure.

Systolic Pressure- This is the pressure when
fresh Blood is pushing through the artery as a
result of ventricular contraction of the Heart.
Diastolic Pressure- This is the pressure recorded
when the wave has passed over
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Normal Blood Pressure

* The normal Blood pressure range for adults is-

= Systolic- 100-140 mm

* Diastolic- 60-80 mm

High Blood Pressure

= A Blood pressure reading above 140/90 is considered
hypertension (high Blood pressure). Hypertension can
increase the risk of Heart disease, stroke and other health
problems.

= Blood pressure can be measured using an instrument called a
sphygmomanometer. This device consists of an inflatable
cuff that is wrapped around the upper arm and a pressure
gauge.
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