delivery of Salmonella proteins into the cytoplasm of epithelial cells
by the specialized bacterial type Il secretion system. These bacterial
proteins mediate alterations in the actin cytoskeleton that are
required for Salmonella uptake.

After crossing the epithelial layer of the small intestine, S. Typhi
and S. Paratyphi, which cause enteric (typhoid) fever, are
phagocytosed by macrophages. These salmonellae survive the
antimicrobial environment of the macrophage by sensing
environmental signals that trigger alterations in regulatory systems of
the phagocytosed bacteria. For example, PhoP/PhoQ (the best-
characterized regulatory system) triggers the alteration of the outer
membrane by increasing the synthesis and transport of different
outer-membrane proteins, lipopolysaccharides, and
glycerophospholipids, so that the altered bacterial surface can resist
microbicidal activities and potentially alter host cell signaling. In
addition, salmonellae encode a second type Il secretion system that
directly delivers bacterial proteins across the phagosome membrane
into the macrophage cytoplasm. This secretion system functions to
remodel the Salmonella-containing vacuole, promoting bacterial
survival and replication.

Once phagocytosed, typhoidal salmonellae disseminate
throughout the body in macrophages via the lymphatics and colonize
reticuloendothelial tissues (liver, spleen, lymph nodes, and bone
marrow). Patients have relatively few or no signs and symptoms
during this initial incubation stage. Signs and symptoms, including
fever and abdominal pain, probably result from secretion of cytokines
by macrophages and epithelial cells in response to bacterial
products that are recognized by innate immune receptors when a
critical number of organisms have replicated. Over time, the
development of hepatosplenomegaly is likely to be related to the
recruitment of mononuclear cells and the development of a specific
acquired cell-mediated immune response to S. Typhi colonization.
The recruitment of additional mononuclear cells and lymphocytes to
Peyer’s patches during the several weeks after initial
colonization/infection can result in marked enlargement and necrosis
of the Peyer’s patches, which may be mediated by bacterial products
that promote cell death as well as the inflammatory response. In the



