
Preventing and treating disease (B6)

Big idea: Bodies are systems

Key Vocabulary
Herd 

immunity
The resistance to the spread of a contagious disease within a population that 
results if a sufficiently high percentage of the population are immune to the 
disease, especially through vaccination.

Antigen A molecule on the surface of a cell. A foreign antigen triggers white blood 
cells to produce antibodies.

Immunity The ability of white blood cells to respond quickly to a pathogen.

Core focus

All learners

HT only

Triple 
science only

Vaccines

Used to prevent illness in an individual. The spread of disease can be reduced by 
immunising a large proportion of the population.

How does a vaccine work?
1. A person is injected with a small amount of dead/inactive pathogen
2. This stimulates the white blood cells to produce antibodies (to neutralise the antigen)
3. If the pathogen re-enters the body, white blood cells can produce antibodies quickly to 

prevent an infection.
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The initial response to an pathogen is slow, as 
white blood cells need to find the correct 
antibody to fit the antigen.
The second response to the same pathogen is 
faster as the white blood cells remember the 
correct antibodies to produce. This means they 
produce more antibodies in a shorter period of 
time, to prevent an infection.

Antibiotics and painkillers
Uses? Advantages Disadvantages

An
tib

io
tic

s Destroy 
Bacteria

 Easy to administer
 Few side effects

 Possibility of allergic reaction
 Drug resistant bacteria could 

form

An
tiv

ira
ls Destroy 

viruses
 Lessen symptoms

 Shorten time sick by ½ days
 Prevent serious flu 

complications.

 Have side effects. Like nausea 
and vomiting
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rs

Relieve 
symptoms

 Help with symptoms of disease  Doesn’t kill pathogens
 Won’t shorten length of illness or 

stop the disease being passed on

Use of antibiotics has greatly reduced deaths from 
infectious bacterial infections. 
However, the emergence of strains resistant to 

antibiotics is of great concern.
ANTIBIOTICS DO NOT KILL VIRAL INFECTIONS (e.g. the flu!)
 It is difficult to develop drugs that kill viruses without also 

damaging body cells.

http://www.stmarksacademy.com/index.asp


Drug Discovery

Traditionally drugs were extracted from plants or 
microorganisms, for example:
 The heart drug digitalis originates from 

foxgloves plant
 The painkiller aspirin originates from willow 

trees
 Penicillin was discovered by Alexander Fleming 

from the Penicillium mould.
Most new drugs are synthesised by chemists in the 
pharmaceutical industry. Although, the starting 
point may still be extracted from plants.

Drug DevelopmentKey Vocabulary
Preclinical 
trial

Trials carried out on potential new medicines in 
a laboratory using cells, tissues and live animals

Clinical 
trial

Testing of potential new drugs on healthy 
volunteers (first stage) and patient volunteers 
(second stage)

Placebo A fake treatment / a medicine that does not 
contain the active drug.

Double 
blind 

Neither the doctor or the patient know who is 
given the real drug or the placebo. Used to 
avoid bias results being collected

New drugs need to be tested to check if they are safe and 
effective.
New drugs are tested for:
 Toxicity – How poisonous or harmful a substance can be.
 Efficacy – The ability of a drug to achieve the desired effect. 
 Dosage – The size or frequency of a dose of a medicine or 

drug.
Pre-clinical trials are done in the laboratory using cells, tissues 
and live animals.
Clinical trials use human volunteers in double blind trials.

Pre-clinical phase

Scientists 
identify drug 
targets for a 
disease. This 
can take a life 
time.

Drug discovery. 
Lots of drugs 
are discovered. 
4-5 years.

Preclinical trials. Drugs are 
tested in the laboratory for 
efficacy, toxicity and dosage. 
Drugs are tested on human 
cells, tissues and organs. 
Successful drugs are then 
tested on live animals 1-2 
years.

Clinical phase

Phase 1: successful 
drugs are tested on a 
small group of 
healthy people. To 
check for side 
effects. 1-2 years.

Phase 2: drug is tested 
on a small group of 
affected people to 
check if the drug 
works. 2-3 years.

Phase 3: drug is tested 
on a large population 
of affected people to 
determine the 
optimum dosage. 1-2 
years.

Drugs is licensed 
for use. 1-2 years.

Drugs can be prescribed 
by doctors. Drug safety 
is monitored.



Key Vocabulary
Hybridoma A cell created during the production of monoclonal antibodies by 

the fusion of an antibody specific lymphocyte and a tumour cell.

Lymphocyte A type of white blood cell that produce antibodies for specific 
antigens.

Monoclonal antibodies

Monoclonal antibodies are produced from a single clone of cells. The 
antibodies are specific to one binding site on one protein antigen. So 
are able to target a specific chemical or specific cells in the body.
How are they produced?
1. A mouse lymphocyte is stimulated to produce a specific antibody
2. The lymphocytes are combined with a particular type of tumour 

cell to form a hybridoma cell
3. The hybridoma cell can both divide and produce the antibody
4. A single hybridoma cell is cloned to produce many identical cells 

that produce the same antibody
5. A large amount of antibodies can be collected and purified.

Uses of monoclonal antibodies

1. For diagnosis of pregnancy tests
1. The monoclonal antibodies bind to a specific hormone produced early 

during pregnancy, releasing a coloured dye,
2. In laboratories to measure the levels of hormones and other chemicals in the 

blood, or to detect pathogens
3. In research to locate or identify specific molecules in a cell or tissue by 

binding  to them with a florescent dye
4. To treat some diseases,

 For cancer, the monoclonal antibody can be bound to a radioactive 
substance, a toxic drug or a chemical which stops the cell growing and 
dividing

 It can deliver the substance to the cancer cells without harming other 
cells in the body. 

Monoclonal antibodies create more side effects than expected. They are not yet 
widely used  as everyone hoped when they where first developed.
Advantages of monoclonal antibodies – can target specific cells in the body
Disadvantage of monoclonal antibodies - expensive to produce, many side effects
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