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This book describes the disease Immune
System and Its Functions or in vernacular terms

 


(What You need to know about Immune
System)

 


This eBook is licensed for the personal
enjoyment only. This eBook may not be re-sold or given away to
other people. If you would like to share this book with another
person, please purchase an additional copy for each reader.

 


If you’re reading this book and did not
purchase it, or it was not purchased for your use only, then please
return to Smashwords.com and purchase your own copy.

 


Thank you for respecting the hard work of
this author.

 


 



Introduction

 


Ode to Immunity

 


Immunity is the body’s way of protecting it
from harm daily

The skin, mucosa, gastric acid and gut flora
prevent germs entry

This is the body’s first line of defense
against all pathogens

Healthy lifestyles of balanced diet, rest and
exercise improve the immune system

 


The white cells and the lymphatic system form
the second line of defense

The macrocytes, monocytes and neutrophils act to kill
and engulf the germs

The lymphatic system is the body’s main defense with
T-cells and B cells

Natural killer cells is part of the attacking system
to sense where the germs dwell

 


The thymus gland produces mainly the T cell
lymphocytes

While the bone marrow produce the B cells and other
leucocytes

The lymph nodes will also filter the
pathogens from the lymph veins

Block the pathogens in its tissues until the
natural killer cells destroy them

 


B cells can produce antibodies to counter the
pathogens

T cells can send in the cytokines chemicals
of destruction

These chemicals lyse the wall of the germs to
leak it to rest

Natural killer cells will engulf and
strangulate the germ to death

 


-An original poem by Kenneth Kee

 


Interesting Tips about the Immunity

 


A Healthy Lifestyle

 


1. Take a well Balanced Diet

 


2. A healthy lifestyle is the most important
part of the body’s fight against germs.

 


A balanced diet, enough sleep and rest and
good exercise help the body to be strong and healthy.

 


Good personal and food hygiene habits prevent
germs from getting entering the body.

 


One important part o the immune system is the
white blood cells and the lymphatic system which is always ready to
catch and fight germs before they can cause illness.

 


The lymph nodes also help to trap germs while
other lymphoid tissue like tonsils catches germs in the mouth and
throat.

 


The thymus gland produces the T cells with
its arsenal of helper cells, memory cells and cytokines to kill the
pathogens in the body.

 


The bone marrow helps to produce the B cells
and its arsenal antibodies.

 


In addition the use of vaccines produced by
researchers has reduced many illnesses to small epidemics or none
at all (smallpox).

 


3. Keep bones and body strong

 


Bone marrow produces our blood

 


Eat foods rich in calcium like yogurt,
cheese, milk, and dark green vegetables.

 


Eat foods rich in Vitamin D, like eggs, fatty
fish, cereal, and fortified milk.

 


Eat food rich in Vitamins B and C such as
green vegetables and fruits

 


Zinc and other minerals are important to the
body

 


4. Get enough rest and Sleep

 


Avoid stress and tension

 


5. Exercise and stay active.

 


It is best to do weight-bearing exercise such
as walking, jogging, stair climbing, dancing, or lifting weights
for 2½ hours a week.

 


One way to do this is to be active 30 minutes
a day at least 5 days a week.

 


Begin slowly especially if a person has not
been active.

 


6. Do not drink more than 2 alcohol drinks a
day for a man or 1 alcohol drink a day for a woman.

 


Alcohol use also increases the chance of
falling and breaking a bone.

 


Alcohol can affect the neurons and brain
cells.

 


7. Stop or do not begin smoking.

 


It also interferes with blood supply and
healing.

 


Cigarettes contain more than forty types of
hazardous and possibly cancer causing chemicals which can harm the
smokers and those around them.

 



Chapter 1

 


The Immune System

 


What is immunity?

 


Immunity can be defined as protection from
infection such as bacteria, virus, fungus, foreign body.

 


There are different kinds of immunity.

 


This topic is about how different parts of
the bodies work together to keep us from getting sick.

 


Immunity to some diseases is passed on from
our mothers before we are born.

 


Immunization (having the 'shots') helps the
body's immune defense system protect us from diseases.

 


The body's
immune system

 


Every body has an inbuilt immune system which
protects it from diseases and germs.

 


This system has a lot of different parts
which work together to keep out any harmful germs, and attack and
destroy any which manage to get inside the body

 


Every day the body is exposed to millions of
germs, and you do not get sick from them because of the immune
system.

 


We are surrounded by millions of bacteria,
viruses and other microbes (germs) that have the potential to enter
our bodies and cause harm.

 


The immune system is the body's defense
against pathogens (disease-causing microbes).

 


The immune system is made up of
non-specialized defenses such as skin and the acidic juice produced
by the stomach.

 


But it also has some highly specialized
defenses which give you immunity against (resistance to) particular
pathogens.

 


These defenses are special white blood cells
called lymphocytes.

 


Other types of white blood cells play an
important part in defending the body against infection.

 


Every time you do get sick because of a germ,
the immune system works to get rid of it and then it remembers how
to fight the infection if the same germ comes again.

 


Usually the older you get, the more germs you
become immune to.

 


So let's have a look at the immune system,
starting from the outside of the body.

 


A. General Defenses

 


a. The
skin

 


The skin is the first line of defense in the
immune system.

 


Well the skin is like a plastic wrap to keep
germs from getting into the body.

 


The epidermis (outside layer of skin) has
special cells which warn the body about incoming germs.




Glands in the skin also make substances that
can kill some bacteria (anti-bacterial chemicals).

 


This means you do not get infections on the
skin unless the skin is damaged, such as by a cut or a graze.

 


b. Mucosal defenses

 


The nose, mouth and eyes are the next point
of attack.

 


The mucous membranes which line the mouth,
throat, lungs and bowel, act like a barrier to germs, just as the
skin does.

 


Saliva in the mouth and the tears which wash
the eyes has special enzymes (chemicals) in them which break down
the cell walls of many bacteria and viruses.

 


The mucous, that is made in the nose, throat
and lungs traps bacteria, viruses and dust.

 


c. Chemical Defenses

 


Acid in the stomach kills most germs, and
starts to digest the food.

 


d. Cough reflex

 


Throat irritated by germs will be stimulated
by the cough reflex to cough them out of the body

 


e. Gut micro-organisms

 


Good bacteria in the bacterial flora of the
intestine like lactobacillus not only produce vitamins like vitamin
K but also help to get rid of bad bacteria

 


B. Types of Immune System

 


The immune system is a network of cells,
tissues and organs, found throughout the body that combats
infectious disease and cancers.

 


It is divided into 'innate' and 'adaptive'
immune responses.

 


a. Innate immunity

 


The 'innate' (meaning: "present from birth"
and "operates throughout life") part of the immune system is
so-called because it has a number of set strategies for recognizing
and dealing with certain kinds of infection without needing to be
"trained" to identify them.

 


'Innate' immunity is quick to respond to
certain general signs of infection, and includes certain
specialized cells (phagocytes) able to track and 'eat' infective
germs.

 


The first part is the defenses you are born
with.

 


These form what are known as the innate
system.

 


The innate system is found in many different
places around the body.

 


First line of defense is the skin.

 


Skin forms a waterproof barrier that prevents
pathogens from entering the body

 


The body cavities, such as the nose and
mouth, are lined with mucous membranes.

 


Mucous membranes produce sticky mucus which
can trap bacteria and other pathogens.

 


Other fluids produced by the body help to
protect the internal layers from invasion by pathogens.

 


Gastric juice produced by the stomach has
high acidity which helps to kill off many of the bacteria in
food.

 


Saliva washes pathogens off the teeth and
helps to reduce the amount of bacteria and other pathogens in the
mouth.

 


If bacteria or other pathogens manage to get
through these initial defenses, they encounter a second line of
defense.

 


Most of these defenses are present in the
blood either as specialized white blood cells or as chemicals
released by the cells and tissues.

 


This generally involves certain immune cells
"sniffing-out" germs, via signs in the bloodstream, following the
trail to the site of infection, and neutralizing the invaders with
special chemicals before swallowing them (a process known as
'phagocytosis').

 


Such cells are generally called white blood
cells – (known as 'macrophages' and 'neutrophils').

 


b. Adaptive immunity

 


The second part of the immune system known as
immunity develops as you grow.

 


The immunity gives you protection against
specific pathogens.

 


Not only can this system recognize particular
pathogens, it also has a memory of this.

 


This means that if you encounter a certain
pathogen twice, the immune system recognizes it the second time
around.

 


This usually means the body responds quicker
to fight off the infection.

 


If pathogens manage to get through the first
lines of defense, they encounter special white blood cells present
in the bloodstream.
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There are different types of white cells,
called neutrophils (polymorphs), lymphocytes, eosinophils,
monocytes and basophils.

 


White blood cells travel in the bloodstream
and react to different types of infection caused by bacteria,
viruses or other pathogens.

 


Neutrophils engulf bacteria and destroy them
with special chemicals.

 


Eosinophils and monocytes also work by
swallowing up foreign particles in the body.

 


Basophils help to intensify inflammation
(swelling).

 


Inflammation is part of the body's immune
response.

 


Damage to the tissues causes the release of
chemicals into the blood.

 


These chemicals make blood vessels leaky,
helping specialized white blood cells get to where they are
needed.

 


They also attract neutrophils and monocytes
to the site of the injury, which helps to protect against a
bacterial infection developing.

 


'Adaptive' immunity is used to develop a more
specific response to particular germs encountered that are more
difficult to target by innate immunity.

 


This takes time to develop but the adaptive
immune system 'remembers' germs that it has previously encountered
and responds immediately the next time they try to infect

 


Once it has learned however, it is extremely
effective and is also able to 'remember' particular germs that have
previously infected the body so that when (or if) they try to
infect the body again, the next response is rapid, accurate, and
effective

 


The 'antibody' is a key molecule in the
adaptive immune response and is incredibly specific in targeting
particular germs – millions of different antibodies can be made,
each with unique targets.

 


Vaccines use adaptive immunity to 'trick' the
body into creating an adaptive response, without the danger of a
real infection.

 


C. Types of Immune Cells

 


Lymphatic
system

 


The lymphatic system is also part of the
immune system.

 


The lymphatic system is made up of a network
of vessels (tubes) which carry fluid called lymph.

 


It contains specialized lymph tissue and all
of the structures dedicated to the production of lymphocytes.

 


Lymph is a clear fluid that is very similar
to blood plasma, the clear liquid in blood, but it carries only
white blood cells, not red blood cells.

 


The lymph flows through all the parts of the
body picking up fluid around cells and carrying it back to large
veins near the heart.

 


It also carries white blood cells to the
places that they are needed.

 


Some bacteria or viruses that have entered
the body are collected by the lymph and passed on to the lymph
nodes where they are filtered out and destroyed.

 


Lymph nodes are sometimes called glands.

 


The doctor can often tell if you have an
infection by checking out the lymph nodes (glands) in the neck and
under the arms to see if they're swollen.

 


If they are, it shows that they are working
to get rid of bacteria or viruses.

 


b. White
blood cells

 


In the blood you have red blood cells and
white blood cells, and in lymph there are white blood cells.

 


There are several different types of white
cells which work together to seek out and destroy bacteria and
viruses.

 


All of them start off in the bone marrow,
growing from 'stem cells'.

 


The disease-fighting white blood cells are
specialists.

 


Some of the white blood cells are:

 


i. Neutrophils which
move around the body in the blood and seek out foreign material
(things that do not belong in the body).

 


ii. Macrophages are
the biggest blood cells.

 


Some live in different parts of the body and
help to keep it clean, e.g. in the lungs.

 


Others swim around cleaning up other white
blood cells that have been damaged while doing their jobs, e.g.
cleaning up pus that has been caused by neutrophils when they work
to clear out bacteria from a wound.

 


iii. Lymphocytes work
on bacterial and viral infections




There are two different types:

 


i. B cells produce
antibodies.

 


The second part of the immune system, the
part that gives you immunity, involves the activation of
lymphocytes.

 


Lymphocytes are found in the blood and also
in specialized lymph tissue such as lymph nodes, the spleen and the
thymus.

 


Lymphocytes have a variety of different
functions.

 


They attack viruses and other pathogens.

 


They also make antibodies which help to
destroy bacteria.

 


Lymphocytes are divided into T cells and B
cells.

 


Bone marrow is the tissue found within the
internal cavity of bones.

 


It contains stem cells, which create B and T
cells.

 


B cells mature in the bone marrow whereas T
cells mature in the thymus.

 


These are the cells responsible for
developing immunity to particular types of bacteria and virus.

 


B cells and T cells work in different
ways.

 


a. B cells

 


B cells produce antibodies.

 


Antibodies are a special type of protein
which attacks antigens.

 


Antigens are like flags to our immune
system.

 


They usually identify a molecule as being
foreign.

 


They can be found on the surface of bacteria,
but they can also be found on substances which do not cause disease
- for example, in pollen, egg white or transplanted organs.

 


An antigen is a chemical part of a molecule
which generates an antibody response in the body.

 


Literally it means antibody generator.

 


One of the most amazing features of the
immune system is that B cells can recognize millions of different
antigens.

 


B cells can recognize antigens that have
never entered the body before and even man-made molecules that do
not exist in nature.

 


When a foreign particle enters the body, B
cells recognize it, binding to the antigen on its surface.

 


This activates the B cell which then changes
into a plasma cell.

 


The plasma cell makes antibodies specific to
that antigen.

 


Antibodies can immobilize bacteria, encourage
other cells to 'eat' the pathogen and activate other immune
defenses.

 


While some B cells become plasma cells,
others do not.

 


These cells live on as memory B cells that
respond more vigorously should the same antigen invade the body
again.

 


b. T cells

 


T cells directly attack the invading
organism;

 


However they are not able to recognize
antigens without the help of other cells.

 


These cells process the antigen and then
present them to T cells.

T cells are very different from each
other.

 


When an antigen enters the body only a few T
cells are able to recognize and bind to the antigen.

 


While T cells also bind to antigens they need
a second signal to become activated.

 


Once activated, T cells get bigger and start
to divide.

 


These cells then target the invaders and
release chemicals that destroy the pathogen.

 


Like B cells, some of the T cells remain to
form memory T cells.

 


This allows the body to respond quickly if
the same antigen enters the body.

 


Each cell watches out for a particular germ
and when that germ arrives, the cell starts to produce more
antibodies which begin the process of killing that germ.

 


Antibodies attach themselves to the germs so
that other cells can recognize that these germs need to be
destroyed.

 


T cells look for
cells in the body that are hiding invaders (germs) or body cells
that are different to normal healthy cells (such as cells that
could develop into a cancer) and kill them.

 


4 functional Subsets of T cells

 


i. T helper cells/CD4 cells

 


These produce cytokines;

 


Stimulate differentiation of B cells to plasma cells;

 


Responsible for
the activation of macrophages and cytotoxic T cells; induction of
an inflammatory reaction

 


ii. Cytotoxic T cells/CD8 -

 


They attack infected cells; also in transplant rejections and Ca
cells (tumors); act against foreign or virus-infected
cells

 


iii. Suppressor T cells -

 


These
cells are controversial:

 


Shuts down
immune system once stimulus is removed;

 


Recognition of
self antigen such as in autoimmune diseases;

 


Inhibits
cytotoxic T-cells and B-cells

 


iv. Memory T cells -

 


These
react rapidly to the reintroduction of antigen; help stimulate
production of cytotoxic T-cells.

 


Origin of these lymphocytes:

 


i. Thymus and bone marrow (Primary or Central Lymphoid organs)

 


ii. Secondary Lymphoid Organs: Spleen, lymph nodes, MALT

 


c. Natural Killer Cells

 


These
lymphocytes are formed and become mature in the bone marrow and
leave that compartment to seed the secondary lymphoid organs and
transit through the blood to epithelia and connective tissues.

 


They are
genetically designed to
recognize and destroy transformed cells (ex. Virus-infected cells, transplanted cells and cancer
cells) without previous stimulation.

 


They
release
perforins that will attach to the plasma membrane of
antigens causing these transformed cells to
self-destruct.

 


d. Cytokines

 


They are small polypeptides released by a
cell to change the function of another cell.

 


Cytokines serve as molecular and chemical
messengers between cells found in many organs especially the immune
system.

 


Cytokines regulate various inflammatory
responses.

 


Cytokines are proteins that are produced by
cells.

 


Cytokines interact with cells of the immune
system in order to regulate the body's response to disease and
infection.
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