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FIGURE 1-1 African child with rash typical of smallpox on
face, chest, and arms. Smallpox, caused by the virus Variola major,
has a 30% mortality rate. Survivors are often left with disfiguring scars.
[Centers for Disease Control]
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FIGURE 1.3 Clonal selection. Each antigen (X selects a preexisting clone of specific lymphocyte
and stimulates the proliferation and differentiation of that clone. The diagram shows only B lymphocyte
giving rise to antibody-secreting effector cells, but the same principle applies to T lymphocytes.
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FIGURE 1-2 Types of adaptive
immunity. In humoral immunity, B
Iymmphocytes  secrate  antibodies  that
prevent infections and eliminate extracellular
rnicrobes. In celb-mediated immunity, halper
T hmphocoytes activate macrophages to
kill phagocytosed microbes, or cytotoxic T
Iymnphocytes dirgctly destroy infected cells.
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FIGURE 1-3 Active and passive immunity. Active immunity is conferred by a host response to a microbe or microbial
antigen, whereas passive immunity is conferred by adoptive transfer of antibodies or T lymphocytes specific for the microbe.
Both forms of immunity provide resistance to infection and are specific for microbial antigens, but only active immune responsas
generate immunologic memory. Therapeutic passive transfer of antibodies, but not lymiphocytes, is done routinely and also

occurs during pregnancy (from mothear to fetus).
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FIGURE 1.2 Specificity, memory, and contraction of adaptive immune responses.
Antigens X and Y induce the production of different antibodies (specificity). The secondary response to
antigen X is more rapid and larger than the primary response (memory). Antibody levels decline with time
after each immunization (contraction, the process that maintains homeostasis). The same features are seen
in T cel-mediated immune responses.
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FIGURE 1.5 Classes of lymphocytes. B mphocytes recognime many different types of antigens
and develop nto antibody-secreting cells. Helper T lymphocytes recognize antigens on the surfaces of antigen-
presanting cells and secrete cytokines, which stimulate differant mechanisms of immunity and inflammation.
Cytotoic T lymphocytes recognize antigens on infected cells and kil these celis. Regulstory T cells suppress
immune responses (2.g., to self antigensl.
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FIGURE 1.7 Development of adaptive immune responses. Adaptve immune responses
consist of distinct steps, the first three being the recognition of antigen, the activation of lymphocytes, and
the emination of antigen i{the effector phasel. The response contracts [declines| as antigen-stimulsted
lymphocytes die by spoptosis, restonng homeostasis, and the antigen-specific cells that survive are respon-
sible for memory. The durstion of each phase may vary in different immune responses. The yaxs reprasants
an arbitrary measure of the magnitude of the response. These principles apply to humoral immunity
{mediated by B ymphocytes) and cell-medizted mmunity (mediated by T ymphocytes).




