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HUMAN DEFENCE AGAINST DISEASE

Non-specific immune system
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Herd immunity
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Stomach

contains hydrochloric acid
that kills microorganisms
that have been swallowed
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Unvaccmated people become too
thinly dispersed for the pathogen to
spread, so it dies out.
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Antibiotics

Specific immune system
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Antibody production
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White blood cell produces antibodies
that recognise and bind to molecules on
microorganism'’s surface

Some pathogens get
past these non-
specific defences.
Fortunately, the
white blood cells of
the immune system
have several methods
of killina pathoaens.
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Microorganism has
molecules called
antigens on its

surface
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Phagocytosis
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Antibiotics are drugs that kill or harm infective bacteria in the body to cure bacterial diseases.

They are extremely useful, but have their limitations.

Advantages

Disadvantages

Kill pathogenic bacteria inside the body to
stop them causing disease

Cannot kill viruses because they are
acellular

Specific antibiotics can be used to kill
specific bacteria

Can also kill ‘good’ bacteria that help our
body function

Antibiotics were once thought to be
‘miracle drugs’ and have helped save many
lives from bacterial diseases

Antibiotic resistance is a growing problem -
some bacteria can no longer be killed by
certain antibiotics (e.g. some strains of the
gonorrhoea bacterium are resistant to
penicillin)

disease, including viral ones.

the disease.

replicate inside host cells.

Painkillers

Painkillers can be used to reduce the symptoms of

However, they do not actually kill the pathogens or cure

Itis hard to make a drug that targets viral pathogens
without harming tissues of the body, because they W~ _ _ -~
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Developing drugs
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Traditional drug discovery

Digitalis, used to treat
heart problems, comes
from foxgloves.

Aspirin, a
painkiller,
originates from
willow trees.

.7 > Penicillin, an antibiotic,
’ comes from Penicillium
mould.

Alexander Fleming U
discovered penicillin by ,'
accident!
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Modern drug discovery

Synthesis of drug New drugs must

compounds by be tested to
chemists in the check they are
laboratory safe and

effective before

X . they can be used
Sometimes still use

chemicals extracted
from plants as a
starting point
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Clinical trials 1:
Give healthy volunteers
low doses of drug to test

for safety
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Clinical trials 2:
Give patients larger doses
to determine the
optimum drug dosage,
and see whether the drug
is effective

Preclinical testing:
The drug is tested on cells,
tissues and/or live animals

in the laboratory

Peer review:
Results from trials/testing
reviewed by other
scientists before
publishing
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Double-blind trials involve giving some patients a
placebo. Neither the doctor nor the patients know who
has been given the placebo.
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