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DEFINITION 
Immunology is the study of the 

immune system, and its effects on the 
body and on invading micro-organisms 

It is an intricate system of cells, 
enzymes and proteins, which protects 
us by making us resistant (immune)  to 
infection by micro-organisms, such as 
bacteria, viruses, fungi, and larger 
organisms, such as worms 



TYPES OF IMMUNITY 

There are 2 major types of immune 
defence mechanisms that we use 
 

1. INNATE (non-specific) 
 

2. ACQUIRED (specific) 



CELLS OF THE IMMUNE 
SYSTEM 

These are the white blood cells which 
are manufactured in the bone marrow. 

There are 2 branches: 
1. Myeloid cells = neutrophils, 

monocytes, macrophages, basophils, 
eosinophils 

2. Lymphoid cells = lymphocytes 
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LYMPH CIRCULATION 

Shadows blood circulation 
Filters impurities from the blood 
Made up of lymph vessels and lymph 

nodes 
Lymph tissue includes: thymus, spleen, 

tonsils, adenoids, Peyer's patches, 
GALT, MALT, lymph nodes 

Very high concentration of lymphocytes 
and phagocytes 





CELLS - INNATE IMMUNITY 

1. Phagocytes: 
mononuclear phagocytes:  
monocytes/macrophages 
polymorphonuclear phagocytes:  
neutrophils 
eosinophils 

 
2. Mediator cells 
basophils 
mast cells 
platelets 



BLOOD CELLS: 
ACQUIRED IMMUNITY 

T-cell lymphocytes 
 

B-cell lymphocytes 
 

Plasma cells 
 



INNATE IMMUNITY 
These factors can modify immunity: 

 
Age 
Hormones & Stress 
Drugs & Chemicals 
Malnutrition 
Infections 



INNATE IMMUNITY  
PHYSICAL BARRIERS 
1. Skin 
2. Mucosal Membrane 

 
MECHANICAL BARRIERS 
1. Cilia   2. Coughing 
3. Sneezing  4. Tears  



INNATE IMMUNITY 

CHEMICAL BARRIERS 
 

1. Tears   2. Sweat 
3. Breast milk  4. Saliva  
5. Stomach acid 6. Acidic secretions 
7. Semen   



INNATE IMMUNITY:  
BLOOD CELLS 

As well as the previously mentioned 
defences, the innate system includes 
certain blood cells.  

These are leucocytes (white blood 
cells) and thrombocytes (platelets) 
 



INNATE IMMUNITY 
Neutrophils = 60% of leucocytes 
Monocytes & Tissue Macrophages = 3% 
Eosinophils = 1% 
Basophils = 1% 
 
The neutrophils, eosinophils and basophils 

are known as GRANULOCYTES 
 



LEUCOCYTES 

The activities of leucocytes can be divided 
into 3 main activities: 
 

1. PHAGOCYTOSIS - engulfing and 
destroying of non-self matter 

2. CYTOTOXICITY - killing infectious 
organisms by damaging cell membranes 

3. INFLAMMATION - the body tissue 
response to infection and injury 



PHAGOCYTOSIS (1) 

There are 2 main types of phagocytic cell - 
neutrophils and monocytes/macrophages 

When phagocyte comes into contact with a 
micro-organism, by means of opsonins, it 
attaches itself to the micro-organism 

Then phagocyte wraps pseudopodia (false 
arms) around it to trap and control it 

It then engulfs the micro-organism 



PHAGOCYTOSIS (2) 

The membranes surrounding the micro-
organism fuses with the membranes 
surrounding the lysosomes 

The enzymes and toxic molecules in the 
lysosomes kill and digest the micro-
organism inside a phagocytic vacuole 

The phagocyte then expels all the parts 
which it cannot use. 



INFLAMMATION 

Inflammation is the immediate reaction of 
the body to any type of tissue injury or 
damage 

There are 4 classic features of acute 
inflammation: 

CALOR - heat 
RUBOR - redness 
TUMOR - swelling 
DOLOUR - pain 



CYTOKINES 

Cytokines are chemical messengers 
secreted from cells under certain conditions 

Examples are interferon and interleukin 
They can help to stimulate the immune 

system to attack invading micro-organisms 
They can protect non-virally infected cells  

from infection by viruses which have 
destroyed their neighbouring cells 



COMPLEMENT (1) 
A series of more than 30 proteins which 

operate as a cascading sequence of 
enzymes 

The complement system is found in the 
blood and tissue fluids 

It is activated as a response to infection 
When the first component of complement 

is activated, it triggers off the cascade 
reaction, in which each component triggers 
off the next one 



COMPLEMENT (2) 
There are 3 pathways within the 

complement system 
1. The Classical Pathway 
2. The Alternative Pathway 
3. The Mannan-Bending Lectin Pathway 
The classical pathway is activated by the 

invading micro-organism and the 
antibodies released in response to these 
micro-organisms 
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COMPLEMENT (2) 
 
 
C1q, C1r & C1s = recognition unit 
C4, C2 & C3 = activation unit 
C5, C6, C7, C8, C9 = membrane attack 

unit 



COMPLEMENT (3) 

C1s increases vascular permeability. 
C3a and C5a are anaphylatoxins.  
 C3a and C5a are chemotactic agents. 
C3 and C4 bind to complement receptors,  

help in opsonisation of pathogens, and the 
removal of antibody-antigen complexes.  

C3b and C4b augment antibody 
responses and are also capable of 
enhancing immunological memory.           



COMPLEMENT (4) 

The alternative pathway is triggered off 
by the products of micro-organisms 
and does not need to wait for the 
production of antibodies. 

The MBL pathway is initiated by 
mannan-binding lectin (also known as 
mannose-binding lectin) binding to 
molecules of carbohydrates containing 
mannose, on the surface of bacteria. 
 



OPSONINS 

Opsonins are a number of substances 
that help our immune system to function 

Opsonins are used to attract micro-
organisms and the killer/phagocyte cells 
together, and to hold them until they are 
destroyed 

Examples of opsonins are certain 
complement factors and 
immunoglobulins/antibodies 



ACQUIRED (SPECIFIC) 
IMMUNITY 

This arm of the immune system consists 
of LYMPHOCYTES. 

The lymphocytes are divided into 2 main 
classes - T-cells (cell-mediated) and B-
cells (humoral). 

This arm of the immune system has the 
ability to target specific types of micro-
organisms and destroy them, and then 
remember how this was achieved. 
 



CELL-MEDIATED IMMUNITY 

This branch of immunity is made up of 
T-cell lymphocytes 
 

These divide into 4 types: 
1. T cytotoxic (killer)   Tc 
2. T helper     Th 
3. T suppressor    Ts 
4. T memory     Tm 
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T-CYTOTOXIC CELLS 

Important in defence against viruses 
Viruses can only reproduce inside a cell 
They are most vulnerable at that time 
They break up and hijack the cell DNA to 

produce 100s and 1000s of other viruses 
Tc cells are capable of recognising 

infected cells and destroying them 



T-MEMORY CELLS 
These remember when we have 

encountered a particular antigen and 
how we destroyed it.  

They are then able to mobilise the 
immune system very quickly if we are 
reinfected with the same antigen. 

This is known as secondary immunity 
and is very important for our response to 
infectious organisms. 



T-HELPER CELLS 
The lynch-pin of our immune system. 
These lymphocytes stimulate the immune 

system to proliferate and attack any 
antigens which enter our bodies. 

When the Th-cells come into contact, and 
interact, with an antigen, they release 
substances which help the Tc-cells and B-
cells to react to that particular antigen. 



T-SUPPRESSOR CELLS 

The purpose of these cells is to stop the 
immune system proliferating once an 
antigen has been destroyed 

Failure to do so could cause the immune 
system to attack its own host’s cells (‘self’ 
cells) 

The regulation of the immune system 
depends upon the balance between Ts-
cells and Th-cells 



T-DELAYED 
HYPERSENSITIVITY CELLS 

Once thought to be a subset in its own 
right, these cells are now thought to be a 
subset of Tc-cells 

Cause an inflammatory response once 
the body has come into contact with a 
particular antigen 
 



NK CELLS 
There is a further type of lymphocyte, 

which appears to express only the 
earliest markers of T-cell differentiation.  

These are known as null cells or NK 
(natural killer) cells.  

The NK cells bind to chemical changes 
on the surfaces of virally infected cells or 
malignant cells, rather than antigen 
receptors  



T-CELLS - SUMMARY 
Important in defeating viruses (TV) 
Regulate the immune system  (TRIP = T-

cell, Regulation, Immunity & Production) 
Fight fungal infections (FT = Financial 

Times) 
Help to kill bacteria (BT - British Telecom) 
Major defence against TB 
Reject non-self matter, e.g. Tissue 

Transplants 
Help protect us from Tumours 



HUMORAL IMMUNITY 

This branch of acquired immunity is so-
called because the agents of immunity 
are in fluids 

The major cells involved are the B-cell 
lymphocytes 

B-cell lymphocytes mature in the bone 
marrow 

Two types = plasma cell and memory cell 



B-CELLS 

There are 2 types of B-cell: 
1. B-memory cells - these fulfil the same 

role as the T-memory cells, but are 
responsible for the B-cell remembering of 
past encounters 

2. Plasma cells – these are the result of 
B-cells preparing to destroy antigens 

They grow very large and produce 
thousands of immunoglobulins 
(antibodies) on their surfaces. 
 



IMMUNOGLOBULINS (1) 
Immunoglobulins are Y-shaped groups 

of molecules which can alter their 
receptors at one end so that they can 
attach themselves to antigens 

They attach to phagocytes at the other 
end and so mediate phagocytosis 

Some can stimulate the complement 
system 



IMMUNOGLOBULIN 



IMMUNOGLOBULINS (2) 

There are 5 classes of immunoglobulin 
 

1. Immunoglobulin G   IgG 
2. Immunoglobulin A   IgA 
3. Immunoglobulin M   IgM 
4. Immunoglobulin E   IgE 
5. Immunoglobulin D   IgD 

 



IMMUNOGLOBULIN G 
Makes up more than 70% of our 

immunoglobulins. 
Smallest molecular weight of all Igs. 
Particularly involved in secondary 

immune response. 
Has a long active life. 
Can activate the classical pathway of 

the complement system. 
Can cross the placental barrier. 



IMMUNOGLOBULIN A 

2 types - secretory and serum IgA. 
Secretory IgA very important - secreted in 

the body’s secretions. 
Found in saliva, tears, colostrum and 

breast milk. 
Also major Ig in mucosal secretions of 

nose, mouth, lungs, gut, etc. 
Last immunoglobulin to develop in a child. 



IMMUNOGLOBULIN M 

Heaviest molecular weight of all Igs. 
Is actually a pentamer (5 joined together). 
Largest Ig and only found in large 

intravascular spaced, i.e. blood & lymph. 
First Ig produced after birth and in 

response to an infection. 
Particularly important in primary immune 

response. 
Short active life. 



IMMUNOGLOBULIN E 

Only 1% of Igs are IgE. 
Levels are higher in atopic people, 

therefore associated with diseases 
such as asthma and eczema. 

Also important in providing defence 
against parasites such as intestinal 
worms. 



IMMUNOGLOBULIN D 

Only very small amounts are found in 
the body. 

We do not know much about this 
Immunoglobulin. 

Thought to be active against food 
antigens. 



B-CELL (HUMORAL) SYSTEM: 
SUMMARY 

Important in fighting Bacteria 
 

Immunoglobulins help to Bind 
phagocytes to immunogens 
 

Triggers off the Classical pathway of the 
complement system (think BC) 



PRIMARY RESPONSE TO 
INFECTION 

Occurs when we first come into contact with a 
specific antigen that we have not met before. 

Takes a long time to work out how to defeat it 
– called the lag time. 

IgM is particularly important in this response – 
it has a holding role. 

From then on, the immune system 
remembers how to destroy this specific 
antigen. 





SECONDARY RESPONSE TO 
INFECTION 

When we encounter that same antigen, our 
memory cells come into play. 

Immediately the T-cells stimulate the 
correct participants in our immune system. 

There is only a very little lag time. 
IgG is the main player in this response. 
This is the basis of immunisations and 

vaccinations. 





CONCLUSION 

This presentation has been a brief 
explanation of the ways that the immune 
system functions, and its importance to the 
well-being of individuals, and of 
populations. 

Immunology is a dynamic subject.  
New knowledge of the immune system and 

of therapies to cope with disorders 
associated with the immune system are 
continually being sought for and found.  



There is now so much progress being made 
that it is impossible to predict the future in this 
discipline.  

Even 10 years ago, few would have predicted 
the state of knowledge and the therapies that 
are now being used in the specialty.  

Certainly, when I first started in the field of 
immunology, 30 years ago, we could never 
have dreamed of the advances that we have 
made. 

But then, this is what makes immunology such 
an exciting specialty in nursing and medicine. 
 


