The Defence System
· Immunity – the ability of the organism to resist infection 
· Pathogen – a disease causing organism 
· The body’s defence system is designed to protect itself from disease 
· The human defence system is made up of 2 parts 

1. The general defence system 
2. The specific defence system / The immune system 

The General Defence System
The general defence system acts as a barrier to all pathogens attempting to gain entry to the body. It is non-specific – it does not recognise the individual pathogen 
First line of General Defence 
1. Skin – a physical barrier to pathogens 
2. Clotting – platelets aid blood clotting which prevents excessive bleeding and the entry of pathogens 
3. Lysozyme – an enzyme is tears/sweat/saliva that digests the cell walls of bacteria 
4. Sebaceous glands – found in the skin which produce sebum that prevents the skin from cracking which would allow pathogens to enter 
5. Mucous – lines the breathing and digestive tracts, it traps and stops the entry of pathogens 
6. Cilia – hairs that line the respiratory system which carry a current that moves mucous back up the respiratory system so that it can be swallowed into the stomach (stomach acid kills pathogens) 
7. Ear wax – traps pathogens and small dust particles 

If the pathogen manages to get past the first line of defence, there are a number of non - specific cellular responses to protect the body 
Second line of General Defence 
1. Defence proteins – a set of 20 proteins found in blood plasma called a complement that are activated by infection and destroy pathogens. Interferons are a set of defence proteins specific for viruses. 
2. Inflammation – infected cells release a chemical called histamine which results in blood vessels dilating – this causes swelling, redness and more white blood cells to the area to fight the infection 

3. Phagocytic white blood cells – damaged cells attract monocytes (also called phagocytes or macrophages) that engulf and digest pathogens through a process called phagocytosis 


Specific Defence System/Immune System
The specific defence system attacks particular (specific) pathogens 
It works by involving white blood cells; 
1. Lymphocytes production of antibodies 
2. Monocytes destroying body cells that are infected with a particular pathogen. 
Organs of the immune system that store white blood cells include the tonsils, lymph nodes, spleen and thymus gland. 
Antigen – a surface protein that stimulates the production of antibodies 
Antigens are proteins found on bacterial cells walls and viral coats. 
Antibody – a protein produced by lymphocytes in response to a specific antigen
Monocytes recognise antigens on the surface of pathogens. They surround and digest the pathogen. Once digested, the monocytes display the antigens on their outer surface. 
This stimulates lymphocytes to produce specific antibodies to react with the antigen. Each antibody will only fit one particular antigen. 
Germ (antigen)
Antibody


Antibodies inactive antigens by 
· Cause the antigen containing cells to clump which allows monocytes to destroy them 
· Prevent the bacteria and viruses which carry the antigens from entering cells – this allows monocytes to destroy them
· Trigger the complement system of proteins that causes pathogen cells to burst 
Features and types of Lymphocytes 
Lymphocytes are one type of white blood cells. 
All lymphocytes are made in the bone marrow. 
Depending on where they mature, lymphocytes are divided into two main groups; B-Cells and T-Cells. 
B Cells 
· The type of lymphocytes that produce antibodies 
· Mature in the bone marrow 
· Once they are mature they move to the lymph nodes 
· Each B-cell produces one specifically shaped antibody. These antibodies are displayed on the outside of the B-cell. 
· If these antibodies fit an antigen, the B-cell multiplies and starts to produce a large amount of the antibody 
· Most of the B-cells die once the infection is overcome. A small number live on as memory B-cells. These cells ensure that we do not suffer from the same infection more than once.
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T Cells 
· T-cells mature and are activated in the Thymus gland 
· T-cells do not produce antibodies 
· There are 4 types of T-cells
 
1. Helper T-cells – recognise antigens and release chemicals which stimulate B-cells to produce antibodies or stimulate killer T-cells 

2. Killer T-cells – recognise antigens and produce perforin which causes abnormal body cells to burst 

3. Suppressor T-cells – become active when the pathogen is destroyed and the turn off the body’s immune response (B-cells and T-cells)

4. Memory T-cells stimulate B-cells and killer T-cells to multiply if the same antigen enters the body again. They life for many years in the infected person.
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Duration of Immunity 
· When an infection is overcome Memory B-lymphocytes remain in the body for years – some for life 
· If a second, similar antigen enters the body later, these memory lymphocytes can rapidly produce large amounts of the specific antibody – this is why a person normally does not suffer the same infection again 
· On first contact with the antigen, the body takes 14 days to produce the maximum number of antibodies 
· On subsequent contact with the same antigen, antibodies are produced in large numbers in 5 days 

Induced Immunity – the ability to resist infection by producing antibodies against specific antigens 
There are two types of Induced Immunity;
i) Active Induced Immunity – the body makes its own antibodies to provide long term immunity in two ways 
1. Natural active immunity – antigens enter the body in a natural manner e.g. catching a cold 
2. Artificial active immunity – the antigens are introduced into the body e.g. getting a vaccine 
Vaccine – a non-disease causing dose of a pathogen which trigger the production of antibodies 
ii) Passive immunity – antibodies from another organism enter the body to provide short term immunity in two ways 
1. Natural passive immunity – antibodies enter the body in a natural manner e.g. antibodies crossing the placenta into the foetus / breastfeeding 
2. Artificial passive immunity – antibodies are injected into a person e.g. anti-tetanus injections 
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