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Flgure 15- 1 Adaptlve immune responses to extracellular microbes.

Adaptive immune responses to extracellular microbes, such as bacteria, and their toxins consist of antibody production and the activation of
CD4* helper T cells. Antibodies neutralize and eliminate microbes and toxins by several mechanisms. Helper T cells produce cytokines that
stimulate B cell responses, macrophage activation, and inflammation. APC, antigen-presenting cell; INF-v, interferon-y; TNF, tumor necrosis
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Figure 15—-2 Innate and adaptive immunity to intracellular bacteria.

The innate immune response to intracellular bacteria consists of phagocytes and natural killer (NK) cells,
interactions among which are mediated by cytokines. The typical adaptive immune response to these
microbes is cell-mediated immunity, in which T cells activate phagocytes to eliminate the microbes.
Innate immunity may control bacterial growth, but elimination of the bacteria requires adaptive immunity.
Depletion or blocking of various immune effector mechanisms at different stages of infection leads to
unchecked bacterial growth, shown as dashed lines. These principles are based largely on analysis of
Listeria monocytogenes infection in mice; the numbers of viable bacteria shown on the y-axis are relative
values of bacterial colonies that can be grown from the tissues of infected mice. IFN-+, interferon-+; IL-
12, interleukin-12. (For a more detailed discussion of the topic, see Unanue ER. Studies in listeriosis show
the strong symbiosis between the innate cellular system and the T-cell response. Immunological Reviews

158:11-25, 1997.)
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Figure 15-3 Cooperation of CD4* and CD8+ T
cells in defense against intracellular microbes.
Intracellular bacteria such as Listeria monocytogenes are
phagocytosed by macrophages and may survive in phago-
somes and escape into the cytoplasm. CD4* T cells
respond to class Il major histocompatibility complex
Phagocytosed bacteria (MHC)-associated peptide antigens derived from the intra-
in vesicles and cytoplasm vesicular bacteria. These T cells produce interferon-y
(IFN-y), which activates macrophages to destroy the mi-
crobes in phagosomes. CD8* T cells respond to class
|-associated peptides derived from cytosolic antigens and
kill the infected cells. CTL, cytotoxic T lymphocyte.
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Inhibition of Block in MHC synthesis D< Cnilbos b Ul 5 oo ba g o9 F
proteasomal activity: and/or ER retention:
EBV, human CMV adenovirus, human CMV
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Block in Removal of Interference with CTL recognition by
TAP transport: class | from ER: "decoy" viral class |-like molecules:
HSV CMmv murine CMV  ~

Inhibition of antigen presentation by viruses.

The pathway of class | major hi ibility plex (MHC)- iated antigen pr jon is shown, with examples of viruses that
block different steps in this pathway. CMV, cytomegalovirus; CTL, cytolytic T lymphocyte; EBV, Epstein-Barr virus; ER, endoplasmic
reticulum; HSV, herpes simplex virus; TAP, transporter associated with antigen processing.
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O "One must still have chaos in oneself to be able to give birth to a dancing star..."
—
g

~Friedrich Nietzsche




