Immunology

The Design of the Immune
System
Chapter one

The goal of the human immune system is to identify microbial invasion and/or cell
injury and implement a sequence of steps to remove invaders and injured cells in
order to repair current and prevent future tissue injury.
Although the system is designed to work as a uniﬁed whole, it is often easiest to divide
into two broad categories; innate and acquired.
The innate portion of the immune system can be thought of as a series of natural
barriers; chemicals, cells and structures, which are designed to prevent the penetration
of the outside world into the tissues of the human host. These barriers exist with no
previous stimulation, do not become stronger with exposure, and have a limited scope
of injurious stimuli to which they can respond.

Acquired

Innate

The acquired (adaptive) portion of the immune response becomes activated after
there has been a breach of one of the innate barriers, and is designed to make a
speciﬁc and concerted response against the particular injury, and prepare to prevent
any subsequent attack. The cells responsible for acquired immunity have the
individual attributes of very speciﬁc recognition of a wide spectrum of foreign
molecular structures, ampliﬁcation of responses to prevent future repetitions of the
invasion, and intricate intercellular communication to amplify and dampen the speed
and intensity of the response.
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When an injury breaks through one of the body’s anatomical barriers, the acute
inﬂammatory response brings white blood cells and proteins into the area within
seconds to minutes.
If intracellular agents are introduced, the
death of host cells results in their
phagocytosis by resident
antigen-presenting cells and signaling to
activate TH1 cells which activate and
clone the cells of cell-mediated
immunity, which return to the infection
site to kill any remaining infected cells.

If extracellular microbes are introduced,
signals call in neutrophils and abscesses
result within days. The debris of neutrophil
activity is cleared by resident
antigen-presenting cells which then signal
activation of TH2 cells which induce B cells
to produce antibodies (humoral
immunity) against the original microbe,
and in the future will increase
phagocytosis if reintroduced.
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Before you leave, can you…
1. Name the cellular and anatomical components of the innate and adaptive arms of
the immune response?
2. Explain the general functions of innate and adaptive arms of the immune
response?
3. Explain the ﬂow of signals from acute inﬂammation through the development of
speciﬁc adaptive immune responses?
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