
Unit 2: GCSE Applied Science
2.3.3 Fighting Disease

Microorganisms - Most microorganisms are harmless; some are even useful. 

Microorganisms that cause diseases are called pathogens. Fungi, bacteria and 
viruses can all cause disease.

The immune system - White blood cells - If microbes manage to enter the body, then white 
blood cells in the body will respond. There are 2 types of WBC.

Phagocytes

Lymphocytes

Antibiotics

• Penicillin, an antibiotic, was discovered by Alexander Fleming. It was made by a fungus. Now antibiotics are 
chemically modified and synthetic.

• Antibiotics like Penicillin destroy bacteria or stop their growth. 
• Antibiotics work only on bacteria and fungi. They do not kill viruses.
• Some antibiotic resistant bacteria such as MRSA are causing problems in hospitals. This may have developed 

from over-use of antibiotics. Good hygiene like hand washing, alcohol gels, effective cleaning of hospital wards 
etc. need to be used to prevent the spread.

Measles and ‘Flu’

Measles has a low mutation rate, so people suffer measles only once. Vaccination against measles lasts a lifetime. 
Flu has a high mutation rate so people can suffer flu many times during their lifetime.  The Flu vaccination is given 
annually.

Immunity and vaccinations
1. A lymphocyte recognises the antigen of an invading microorganism.
2. Lymphocyte produces h\e specific antibody to neutralise the microorganism. 
3. The lymphocyte cell divides repeatedly producing many clones of the cell all producing the same specific 

antibody. 
4. Once the microorganisms have been destroyed all the clone cells die off except a few. These cells are memory 

cells. 
5.  If the same microbe is encountered again the antibodies will be produced faster and in larger numbers, 

hopefully destroying the microbes before symptoms are felt. This is immunity.
6. Immunity can be developed if you have the disease or if you are given a vaccination. This is a dead or 

attenuated part of the microbe with the antigen on. 

Drug development - Rigorous testing of new drugs is needed to avoid side effects.

1. Preclinical drug trials
• Testing on human cells grown in the laboratory.
• Testing on animals.
• Testing on healthy human volunteers.

2. Clinical trials
• Testing on small groups of patients.

Pathogens are communicable, 
they can be spread by:

• contact
• aerosol
• body fluids
• water
• insects
• contaminated food.

Microbes have 
proteins on their 
surface called 
antigens.

The phagocytes 
recognise the 
antigens on the 
microbe as an 
invader.

The phagocyte 
engulfs the 
microorganism.

Enzymes inside 
the phagocyte 
digest the 
microorganism.

Each different strain of 
microorganism has its 
own specific antigen.

Antibodies:

*Mark the microbe 
for destruction by the 
phagocytes.

*Clump microbes 
together so many can 
be destroyed at once.

* Cause the 
destruction of the 
microbe.

Lymphocytes 
recognise the specific 
antigens on invading 
microorganisms. 

Antitoxins are 
also produced by 
lymphocytes and 
neutralise any toxins 
produced by the 
invading microbes. 

Antibodies are produced by the lymphocytes and have 
complementary shapes to the specific antigen on the 
microorganism surface.

Body defences - Our bodies are adapted to 
resist infection by microorganisms:

• Skin flora- bacteria that make it difficult for 
pathogens to become established.

• Intact skin is a barrier and blood clots 
immediately around wounds.

• Stomach acid and lysozyme in tears 
protect where skin is not present.

Clinical trials

Placebo - Used instead of a drug in a drug trial.
Blind trial - Patients do not know if they have been given 
the drug or placebo but the doctors know. 
Double blind trial - Neither patients nor doctors know if 
the patient has been given the drug or the placebo, only 
the researchers know.

If the same microbe is encountered again, memory 
cells recognise them quickly and a large number of 
antibodies are produced in a short time. No symptoms 
are felt, and the person is immune to this disease. 

The first lymphocyte response takes longer and fewer 
antibodies are produced. If this is caused by catching 
the disease symptoms will be felt. However, this 
response can be initiated by a vaccination.

Vaccinations are important for the community as if most people in society are immune then this prevents the 
spread of the disease those who are not yet vaccinated. This is called herd immunity. Parents need to decide 
whether or not to vaccinate their children and the media have a role to play in this. 
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