The Human Circul
System

The circulatory system, transports blood throughout the body. It is a closed system.
The heart pumps blood into the blood vessels. Let us observe the structure of the
heart and learn about its functions.

é Activity 6.1
You will need: - a model or a diagram of the heart
Method :-

e Observe the model or the diagram of the heart.
¢ lIdentify the parts of the heart.

e Use a labelled diagram of a longitudinal section of the
heart to identify and study the parts.

Figure 6.1

m Structure of the human heart

Figure 6.2 shows the longitudinal section of human heart.
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Figure 6.2 - Longitudinal section of the human heart
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m Assignment 6.1

The heart has four chambers. The upper chambers are called atria and the lower
chambers are called ventricles.

» Left atrium » Right atrium
= Left ventricle = Right ventricle

There are two valves between the atria and ventricles.
= Bicuspid valve is in between the left atrium and left ventricle.
= Tricuspid valve is in between the right atrium and right ventricle.

There are two main arteries connected to the ventricles.

= Aorta starts from the left ventricle.

x Pulmonary artery starts from the right ventricle.

There are semi lunar valves at the starting points of the main arteries.

= Aortic semi lunar valve is at the starting point of the aorta.

= Pulmonary semi lunar valve is at the starting point of the pulmonary artery.'
Main veins are connected to the atria.

= The superior vena cava and inferior vena cava open to the right artrium.
Left and right pulmonary veins open to the left artrium.

| e Construct a model of the heart to show the structure of the heart.

m Arteries, veins and capillaries

The blood vessels that take blood away from the heart are known as arteries while
the vessels that take the blood towards the heart are known as veins. Aorta (main
arteries) starting from the heart divide into branches.

The pulmonary artery which starts from the heart transport blood to lungs.
Aorta supply blood to the other organs. Within an organ an artery further
divides into arterioles and then into capillaries.

The capillaries join together to form venules and venules join together to form
veins.

Pulmonary veins starting from the lungs take the blood to left atrium.

\eins from the organs above the heart join the superior vena cava and veins
from the organs below the heart join the inferior vena cava. Both the superior
and inferior vena cava open into the right atrium.
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Figure 6.3 - Blood circulation in arteries, veins and capillaries

The artery walls are thick and elastic. So, it can withstand the high pressure of the
blood being pumped directly from the heart.

Veins collect blood from the capillaries in the body organs and transport to the
heart. The pressure of blood, that flows inside the veins are relatively low. Hence,
the walls of veins are thin and less elastic. The valves are open towards the heart to
prevent the back flow (figure 6.4 b).

Walls of the capillaries consists of a single cell layer. As they spread among the
cells the nutrients and gases in blood diffuse into the cells and the waste matter in
the cells diffuse into the blood capillaries (figure 6.4).

Vein

Valves opening
to the heart

Figure 6.4 - Structure of arteries, veins and capillaries

m Activity 6.2

Compare the structural and functional characteristics of arteries, veins and
capillaries of the blood circulatory system.
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BE) Components of blood and their functions

Although you see blood as a red fluid, only 55% of its value is in liquid form.
This liquid part is called as the plasma. The other 45% of its volume consists of
corpuscles which is in solid form.

Blood
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cells cells water water
Figure 6.5

A microscopic observation of a blood sample shows three types of corpuscles.

* Red blood cells/ erythrocytes
* White blood cells/ leukocytes
* Platelets
Erythrocytes and leukocytes are cells while the platelets are cell fragments.

Functions of blood

Red blood cells/ erythrocytes

Red blood cells contain a red pigment which is called haemoglobin. Haemoglobin
carries oxygen from lungs to the body cells and also gives blood its red colour.

White blood cells/ leukocytes

White blood cells defend the body by destroying pathogens and producing
antibodies. White blood cells are categorized into neutrophils, eosinophils,
basophils, lymphocytes and monocytes.

Platelets

Platelets help in the clotting process of blood at a bleeding site. Some virus infections
cause a rapid decline in a platelet percentage. e.g. Dengue, Leptospirosis

Plasma
The main function of the plasma is transporting substances dissolved in it.
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Some examples are given below;
e It transports the digestive products, minerals and vitamins to the cells.

e It transports the excretory products during biochemical reactions within
the cells to the excretory organs.

e Plasma transports hormones, proteins, enzymes and gases to the relevant
parts of the body.

m Blood transfusion

The transfer of blood from one individual to another is known as blood transfusion.
The person who donates blood is called the donor and the person who receives is
called the recipient. It is not possible for blood transfusion between any of two
people.

For a transfusion to take place compatibility
of the blood group and the Rhesus factor
between the donor and the recipient is
compulsory.

A I’\
Ve

Compatibility of blood group

There are four blood groups A, B, AB and
O depending on the protein components in
blood cells.

Compatibility of blood groups in transfusion is represented in the table 6.1.

(\ represent positive compatibility of blood group while x represent lack of
compatibility of blood group)

Figure 6.6

Table 6.1- Compatibility of blood group

Recipient
D | Blood type A B AB O
o A \/ X \/ X
n B X \/ \/ X
° AB x x N x
[o v v v v

According to the table, blood group AB can receive blood from all other blood
groups. Therefore, blood group AB is called the universal recipient.

Blood group O can donate to all the other blood groups. Therefore, blood group O
is called the universal donor.
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Information in the table 6.1 can be illustrated as in figure 6.7.

Donor e
) OEEE

Figure 6.7 - Compatibility of blood group

For a blood transfusion, not only the blood group, but also the Rhesus factor (Rh
factor) must be compatible.

Compatibility of Rhesus factor

If the Rhesus factor is present in one’s blood it is considered as Rh* and if Rhesus
factor is absent it is considered as Rh. The recipients who are Rh* can receive both
Rh* and Rh" blood. However, the Rh™ recipients can receive Rh- blood only. The
table 6.2 shows the compatibility of blood with Rhesus factor.

(\/ represent positive compatibility of blood with Rhesus factor while x represent
negative compatibility of blood with Rhesus factor

Table 6.2 - Compatibility of Rhesus factor

Recipient
D Rh* Rh-
n Rh* N y
S \ \

The figure 6.8 represents the same facts in table 6.2.

Hence both the blood group and the Rhesus factor l
have to be matched to donate blood. Both the
blood group and Rhesus factor is considered when > o

. C e - Figure 6.8 - Compatibility of
expressing the blood group of an individual. Rhesus factor

e.g. A" A,B*,B,AB*AB,0", 0"

The National Blood Transfer Service (NBTS) has a list of other qualifications a
donor must fulfill. A donor has to complete the Blood Donor Declaration correctly
and hand it over to the NBTS before donating blood. Blood donor declaration and
donation record is given in the extra knowledge frame.
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For extra knowledge
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Deonor’s Declaration
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Blood agglutination

Clumping of the transfused blood particles in the body of the recipient is called

agglutination.

This happens when the blood groups of donor and recipient are incompatible.

Blood clotting/ coagulation is an important process that prevents excessive bleeding
when there is an injury or internal bleeding. This coagulation mechanism differs

from the coagulation mechanism of agglutination.

When there is an injury or bleeding, the platelets at the damaged blood vessels
breakdown and the resulting chemical process forms a blood clot to stop bleeding.

Maintaining a proper functioning of the blood circulatory system is vital for a

healthy life of a person.
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Some favourable habits to maintain healthy blood circulation system
e Maintain mentally less stressful lifestyle
e Engage in physical exercises daily

e Maintain the correct Body Mass Index (BMI) value according to height and
weight, with a healthy diet.

e Reducing salt consumption

e Control conditions like high blood pressure and diabetes

¢ Adding more vegetables and fruits to meals

¢ Reduce consumption of fatty foods

e Refrain from smoking and liquor

e Have more concern if there is a family history of heart attacks, high blood

pressure, and diabetes

e Collect newspaper cuttings about the good health habits that should be
followed to maintain a healthy blood circulatory system.

e Share that knowledge with your classmates.

Summary
e The human heart has four chambers.

e The upper chambers are the right atrium and left atrium and the lower
chambers are the right ventricle and left ventricle.

e Aorta is connected to the left ventricle while pulmonary artery is connected
to the right ventricle.

e Leftandright pulmonary veins are connected to the left atrium while superior
vena cava and inferior vena cava are connected to the right atrium.

e Semi lunar valves are at the beginning of main arteries.
e Bicuspid valve is between the left ventricle and left atrium.
e Tricuspid valve is between the right atrium and right ventricle.

e The blood vessels that take the blood away from the heart are arteries and
the vessels that take the blood towards the heart are veins.

e An artery ends up with a capillary and a vein starts with a capillary.

e The main functions of blood are transport and protection.
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e Depending on the protein component in blood cells there are four blood
groups A, B, AB and O.

e Compatibility of the blood group and the Rhesus factor between the donor
and the recipient is important for blood transfusion.

e AB is the universal recipient and O is the universal donor.

e Clumping of the transfused blood particles in the body of the recipient is
known as blood agglutination.

e The mechanism of blood coagulation during an injury differs from the
mechanism of blood coagulation in the process of agglutination.

e There is a list of qualifications a donor must fulfill.

e Itis vital to maintain a healthy blood circulatory system.

Exercise

01) Select the correct or most suitable answer.
1. Aorta starts from
1. Left ventricle 2. Right ventricle
3. Left atrium 4. Right atrium

2. What are the blood types that can be transfused for a person with the
blood group B

1. AandB 2. Aand O 3.0and B 4. A and AB

3. The universal donor and the universal recipient is
1. Aand O 2. Aand B 3.0and AB 4.ABand O

4. Following are some ideas given by a student about blood transfusion.
a. Compatibility of blood group is compulsory
b. Rh™ blood can be transfused for a person with Rh*
c. Only Rh- blood can be transfused for a person with Rh.
The correct statements are,

1.aand b Only 2. band c Only
3.aand c Only 4.a,bandc
5. During an internal bleeding the blood cells that help for blood coagulation
are,
1. Red blood cells 2. White blood cells
3. Platelets 4. Plasma
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6. Followings are some ideas given by a student about the functions of blood.
a. Carries oxygen to the body cells
b. Kill pathogenic micro-organisms
c. Agglutination occurs when transferring blood

1. aand b only 2. band conly
3.aand conly 4.a,bandc
02) Give short answers. 1

1. Use only the numbers in the figure
when you answer the given questions
related to the human heart.

_ 7
, 2 ' '
a. What are the two veins that open

to the right atrium?

b. Write the numbers of bicuspid 8
valve and tricuspid valve.

c. Write down the names of the 11
four chambers and the relevant 13
numbers

2. Write five good habits that help in
maintaining a healthy circulatory

system.
Technical Terms
Blood circulatory system - (86 eowsden wédBa - GGH & Gpr L CFrgE)
Blood groups - 030 v - GBS A%
Blood transfusion - G830 ©08EEE - BBH G G ur §
Universal donor - @D s - s augp "G
Universal recipient - @D gB@wm© - e our "5
Rhesus factor - Besed e0dme - Feva Fmyew
Agglutination - deCeens - @0 6 L

_ Science | The Human Circulatory System



