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Antigens also trigger the production of memory
lymphocytes (a type of white blood cell). These cells can
produce the specific antibody for a pathogen.

Specific immune system

d. Secondary
response

Memory lymphocytes can produce specific antibodies
much more quickly if the same pathogen returns.

Immune system

Viral genetic material forms a circle.
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Viral genetic
material is
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Antibiotics

e.g. penicillin

Used to treat bacterial
infection by inhibiting cells
processes in the bacterium
but not the host organism
(human) cells. They do not
work on viruses.
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Vaccines are used to immunise a large proportion of the

Nose

Nasal hairs, sticky mucus and
cilia prevent pathogens
entering through the nostrils.

Trachea and

Lined with mucus to trap dust

of providing protection from pathogens

bronchus and pathogens. Cilia move
(respiratory | the mucus upwards to be
system) swallowed.
Stomach Stomach acid (pH1) kills most
acid ingested pathogens.
Hard to penetrate waterproof
Skin barrier. Glands secrete oil

which kill microbes.

The human body has several chemical and physical ways

Lysozymes in
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Breaks down the cell wall of
some bacteria.
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Healthy weight can be calculate using
waist:hip ratio and the equation for BMI.

mass (k
BMI = (kg)
(height (m))?
Disease Interacting factors

Disease lifestyle factors
. Lack of exercise and consuming too many/too few calories through
Obesity and . 8 v/ .. g
.. an unbalanced diet. Schools meals are balanced to combat this in
malnutrition

young people.

Cardiovascular disease

Cancer

Diet, obesity,

Lung disease

alcohol, lack of

Liver disease

exercise, genet

Non-communicable diseases
are caused by the interaction
of a number of factors

Malnutrition

smoking, drinking

Liver disease

year treating liver disease.

Large amounts of alcohol taken over a long period of time can lead
to liver disease e.g. cirrhosis. The NHS spends over £500 million a

non-communicable disease

Lifestyle factors and their effects on

ics.

Cardiovascular disease

Smoking leads to damage and blocking of arteries supplying the
heart with oxygenated blood. WHO estimates that 6 million people
die globally as a result of smoking related illnesses.
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safe and effective
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Preclinical trials - using cells, tissues and live animals - must
be carried out before the drug can be tested on humans.

Clinical trials use healthy volunteers and patients
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Double blind trial:
patients and scientists do
not know who receives
the new drug or placebo
until the end of the trial.
This avoids bias.

Evaluating different treatments for cardiovascular disease (CVD)

Life long medication

Surgical procedures

Lifestyle changes

Medicines to reduce
blood pressure and
cholesterol. Statins
for lowering
cholesterol carry a
small risk of
developing diabetes.

A stent can be
surgically inserted
into blocked blood
vessel. Blocked blood
vessels can be
bypassed with
inserted blood
vessels. This
treatment requires
life long medication.

Giving up smoking,
drinking excess
alcohol and taking
more exercise can
reduce the risk of
CVD. Some patients
may not stick to
lifestyle changes.

Identical
copies of
one types
of
antibody
produced
in
laboratory

Monoclonal antibodies

1. A mouse is injected with
pathogen.

2. Lymphocytes produce
antibodies (but do not divide).

3. Lymphocytes are removed from
the mouse and fused with rapidly
dividing mouse tumour cells.

4. The new cells are called
hybridomas.

5. The hybridomas divide rapidly
and release lots of antibodies
which are then collected.

A placebo can look identical to the new
drug but contain no active ingredients

Monoclonal antibodies can be used in a
variety of ways

Testing

Diagnosis

e.g. pregnancy test
— measure the level
of hormones

Can detect very
small quantities of
chemicals in the
blood

Specific to one binding site on the antigen. Can target
specific chemicals or cells in the body unlike drug and
radiotherapy treatments.




