Defence System

There are two major parts to our defence system – general and specific.

General Defence System 

The body protects itself from infection in many ways.

1. Sweat and skin oils contain anti-microbial agents. 

2. Nasal hairs remove suspended micro-organisms from the air. 

3. Mucous membranes secrete mucus trapping and killing bacteria.

4. Cilia move the mucus to the pharynx for swallowing to the stomach. 

5. Lysozyme enzyme present in mucus and saliva kills bacteria. 

6. Hydrochloric acid in the stomach kills micro-organisms. 

7. The low pH of the vagina kills micro-organisms. 

8. Lysozyme in tears keeps the surface of the eye free of bacterial infection. 

Non-specific Protective Cells
Phagocytes are white blood cells that have the ability to engulf cellular debris and infectious material like bacteria and viruses. Phagocytes ‘feed’ like Amoeba. Free phagocytes wander throughout tissues ‘searching’ for ‘foreign invaders’. Fixed phagocytes reside in a particular area destroying pathogens that enter their space. 

Specific Defence System

This defence strategy uses defensive proteins against a particular pathogen. The defence proteins are called antibodies. The pathogen is identified as its surface has a chemical that is ‘foreign’ – to the body it is a ‘non-self’ chemical. This non-self chemical is called an antigen. White blood cells called lymphocytes produce antibodies to destroy cells or tissues that have these antigens.

Induced Immunity

Induced Immunity is the protection gained against a particular pathogen by the production of specific antibodies after the antigen on the pathogen has been detected ie after suffering an infection.. There are 2 types of induced immunity, passive and active. 

In passive induced immunity the antibodies are produced and supplied by another organism eg

natural: mother’s antibodies to her developing baby in the womb and antibodies supplied in mother’s milk during lactation. Artificial methods of induced immunity injection of specific antibodies against a particular pathogen – anti-tetanus and anti-hepatitis treatment. Passive induced immunity is short-lived. 

Active Induced Immunity
The organism produces the antibodies in response to antigen detection. Active induced immunity is long term protection because of the long life white blood cells called  memory T cells. 

Once the pathogen is detected it takes time for the specific immune system to ‘learn’ the correct antibody to make so antibody production is not immediate. Peak antibody production is at about day 10 after infection. 

After recovery some of the specific antibody producing cells remain alive. If the same pathogen attacks the organism again memory T cells from the first infection multiply rapidly. Antibody production is instant and in huge quantity. The pathogen is eliminated so rapidly and completely that disease symptoms do not develop. 


Vaccination

A vaccine is specially prepared material such as a weakened virus or bacteria that carries the antigen and is given to induce active immunity against a specific pathogen.

Vaccinations can consist of dead pathogen, live but weakened pathogen (cannot reproduce), a close but relatively harmless relative of the pathogen or parts of the pathogen that carry the antigen. Examples of vaccines include MMR against measles, mumps and rubella and the 3 in 1 vaccine that defends against diphtheria, whooping cough and tetanus. 


Immunisation

Immunisation is the protection against disease by vaccination or administration of antibodies.

There are two types of lymphocyte cells: B cells and T cells.  B cells multiply and produce antibodies – proteins capable of combining with and inactivating antigens by surface recognition. Each B cell produces just one type of antibody. T cells do not produce antibodies instead they act in one of four processes:
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1. Helper T cells which recognise antigens, enlarge, and secrete chemicals, such as interferon, which stimulate the production of B cells

2. Killer T cells which attack cells containing a foreign antigen, secrete a chemical called perforin that perforates the membranes of cells

3. Suppressor T cells which stop immune responses

4. Memory T cells which can memorise the immunity, even for life.
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