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Shigella infection occurs essentially through oral contamination via
direct fecal-oral transmission, the organism being poorly adapted to
survive in the environment. Resistance to low-pH conditions allows
shigellae to survive passage through the gastric barrier, an ability that
may explain in part why a small inoculum (as few as 100 CFU) is sufficient to cause infection.
The watery diarrhea that usually precedes the dysenteric syndrome
is attributable to active secretion and abnormal water reabsorption—a
secretory effect at the jejunal level described in experimentally infected
rhesus monkeys. This initial purge is probably due to the combined
action of an enterotoxin (ShET-1) and mucosal inflammation. The
dysenteric syndrome, manifested by bloody and mucopurulent stools,
reflects invasion of the mucosa.
The pathogenesis of Shigella is essentially determined by a large
virulence plasmid of 214 kb comprising ~100 genes, of which 25
encode a type III secretion system that inserts into the membrane of the host cell to allow effectors to transit from the bacterial
cytoplasm to the host cell cytoplasm (Fig. 191-1). Bacteria are thereby
able to invade intestinal epithelial cells by inducing their own uptake
after the initial crossing of the epithelial barrier through M cells (the
specialized translocating epithelial cells in the follicle-associated epithelium that covers mucosal lymphoid nodules). The organisms
induce apoptosis of subepithelial resident macrophages. Once inside
the cytoplasm of intestinal epithelial cells, Shigella effectors trigger the
cytoskeletal rearrangements necessary to direct uptake of the organism
into the epithelial cell. The Shigella-containing vacuole is then quickly
lysed, releasing bacteria into the cytosol.
Intracellular shigellae next use cytoskeletal components to propel
themselves inside the infected cell; when the moving organism and the
host cell membrane come into contact, cellular protrusions form and
are engulfed by neighboring cells. This series of events permits bacterial cell-to-cell spread.
Cytokines released by a growing number of infected intestinal epithelial cells attract increased numbers of immune cells (particularly
polymorphonuclear leukocytes [PMNs]) to the infected site, thus
further destabilizing the epithelial barrier, exacerbating inflammation,
and leading to the acute colitis that characterizes shigellosis. Evidence
indicates that some type III secretion system–injected effectors can
control the extent of inflammation, thus facilitating bacterial survival.
Shiga toxin produced by S. dysenteriae type 1 increases disease
severity. This toxin belongs to a group of A1-B5 protein toxins whose
B subunit binds to the receptor globotriaosylceramide on the target
cell surface and whose catalytic A subunit is internalized by receptormediated endocytosis and interacts with the subcellular machinery to
inhibit protein synthesis by expressing RNA N-glycosidase activity on

28S ribosomal RNA. This process leads to inhibition of binding of the
amino-acyl-tRNA to the 60S ribosomal subunit and thus to a general
shutoff of cell protein biosynthesis. Shiga toxins are translocated from
the bowel into the circulation. After binding of the toxins to target cells
in the kidney, pathophysiologic alterations may result in hemolyticuremic syndrome (HUS; see below).

CLINICAL MANIFESTATIONS
The presentation and severity of shigellosis depend to some extent
on the infecting serotype but even more on the age and the immunologic and nutritional status of the host. Poverty and poor standards of
hygiene are strongly related to the number and severity of diarrheal
episodes, especially in children <5 years old who have been weaned.
Shigellosis typically evolves through four phases: incubation, watery
diarrhea, dysentery, and the postinfectious phase. The incubation
period usually lasts 1–4 days but may be as long as 8 days. Typical initial manifestations are transient fever, limited watery diarrhea, malaise,
and anorexia. Signs and symptoms may range from mild abdominal
discomfort to severe cramps, diarrhea, fever, vomiting, and tenesmus.
The manifestations are usually exacerbated in children, with temperatures up to 40°–41°C (104.0°–105.8°F) and more severe anorexia and
watery diarrhea. This initial phase may represent the only clinical manifestation of shigellosis, especially in developed countries. Otherwise,
dysentery follows within hours or days and is characterized by uninterrupted excretion of small volumes of bloody mucopurulent stools
with increased tenesmus and abdominal cramps. At this stage, Shigella
produces acute colitis involving mainly the distal colon and the rectum.
Unlike most diarrheal syndromes, dysenteric syndromes rarely present
with dehydration as a major feature. Endoscopy shows an edematous
and hemorrhagic mucosa, with ulcerations and possibly overlying
exudates resembling pseudomembranes. The extent of the lesions correlates with the number and frequency of stools and with the degree of
protein loss by exudative mechanisms. Most episodes are self-limited
and resolve without treatment in 1 week. With appropriate treatment,
recovery takes place within a few days to a week, with no sequelae.
Acute life-threatening complications are seen most often in children <5 years of age (particularly those who are malnourished)
and in elderly patients. Risk factors for death in a clinically severe
case include nonbloody diarrhea, moderate to severe dehydration,
bacteremia, absence of fever, abdominal tenderness, and rectal prolapse. Major complications are predominantly intestinal (e.g., toxic
megacolon, intestinal perforations, rectal prolapse) or metabolic
(e.g., hypoglycemia, hyponatremia, dehydration). Bacteremia is rare
and is reported most frequently in severely malnourished and HIVinfected patients. Alterations of consciousness, including seizures,
delirium, and coma, may occur, especially in children <5 years old,
and are associated with a poor prognosis; fever
and severe metabolic alterations are more often
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