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Immunology

Primary defences — non-specific

® Mucous membranes — goblet cells secrete
mucus which traps particles/pathogens
that are then removed by ciliated cells.

® Keratinised dead skin cells prevent entry
into the body by pathogens.

® Hydrochloric acid in the stomach kills
pathogens that are ingested.

Secondary defences — non-specific

® Macrophages in lung tissue engulf
pathogens (phagocytosis).

® Neutrophils engulf pathogens in
blood and in tissue.
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Secondary defences — specific
Humoral (B lymphocytes)
® Plasma B cells — produce antibodies

® Memory B cells — recognise same pathogen on subsequent
infections

Cell-mediated (T lymphocytes)
® Killer T cells — destroy infected cells
® Helper T cells — signal to B lymphocytes

® Memory T cells — recognise same pathogen on subsequent
infections
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Role of antibodies

Agglutination

Neutralisation

Types of immunity

® Active immunity —
Memory cells and anti-
bodies are made by the
individual infected either
naturally (active natural),
or following a vaccination
(active artificial).

Passive immunity —
Antibodies not made by
the individual can be
given naturally, e.g. in
mammals through the
placenta or via breast
milk (passive natural), or
by injection, e.g. as an
antidote to a snake bite
(passive artificial).
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Primary immune response

Novel pathogen with novel antigen enters the body. Pathogen is
engulfed/phagocytosed and antigens are presented on the surface
of the macrophage/antigen-presenting cell.
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Clonal selection — the selection and activation of a specific
B lymphrocyte with a specific complementary receptor to the antigen
when the receptor binds to the antigen.
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Clonal expansion/proliferation — once activated specific

B lymphocytes divide by mitosis to form clones of themselves all with
the ability to recognise the same antigen.
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Cloned B cells
Specialisation/differentiation — many of the B cells become plasma
B cells (secrete antibodies). Some B cells become memory cells that
remain in the body for a long time to provide a secondary immune
response (immunological memory). This is the humoral response.

In a cell-mediated primary response T lymphocytes undergo clonal
selection and activation, clonal expansion and differentiation
(produces memory, killer and helper T cells).

Vaccinations
Attenuated microorganism provides a source of antigens.

Cell signalling/communication

® Cytokines (e.g. interleukins) released by helper T cells
to stimulate B lymphocytes to divide by mitosis.
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Maintaining immunity

Immunity may be lost when a person leaves an area
where the pathogen is prevalent since the likelihood of
being exposed to the same antigen is decreased and the
immune system needs exposure to the antigen every now
and then to maintain immunity.
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® New vaccine needed for every different antigen due to

the antibodies being specific antigens.

® Time course of the immune response is similar to that
following first infection. However, no symptoms as
pathogen has been attenuated. See biologicalreview
online (details in the box on the right) for a graph
showing the time course.
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® Web links for further reading @ Interactive quizzes
® Specification links ® |[mmunology tutorial

www.philipallan.co.uk/biologicalreview see page 19 for full access details

These /Pages and the accompanying online materials have been written by
Catherine Haworth, Cardinal Newman College, Lancs.
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