Bacterial infections
Table 8-7 Selected Human Bacterial Pathogens and Associated Diseases

Organ
System

Species

Frequent Disease
Presentations

Respiratory

Streptococcus pyogenes
Corynebacterium diphtheria
Bordetella pertussis
Streptococcus pneumonia
Mycobacterium tuberculosis
Legionella pneumophila

Pharyngitis
Diphtheria
Pertussis
Lobar pneumonia
Tuberculosis
Legionnaire disease

Gastrointestinal

Helicobacter pylori
Vibrio cholerae,
enterotoxigenic E. coli
Shigella species, Salmonella
species, Campylobacter
jejuni, enterohemorrhagic
E. coli
Salmonella typhi
Clostridium difficile

Peptic ulcers
Noninflammatory
gastroenteritis
Inflammatory
gastroenteritis

Neisseria meningitidis,
Streptococcus pneumonia,
Haemophilus influenza,
Listeria monocytogenes
Clostridium tetani, Clostridium
botulinum

Acute meningitis

Escherichia coli, Pseudomonas
aeruginosa, Enterococcus
species
Neisseria gonorrhoeae
Chlamydia trachomatis
Treponema pallidum

Urinary tract infections

Staphylococcus aureus
Streptococcus pyogenes

Abscess, cellulitis
Impetigo, erysipelas,
necrotizing fasciitis
Gas gangrene
Cutaneous anthrax
Burn infections
Leprosy

Nervous
system

Urogenital

Skin and
adjacent
soft tissue

Clostridium perfringens
Bacillus anthracis
Pseudomonas aeruginosa
Mycobacterium leprae

Enteric (typhoid) fever
Pseudomembranous
colitis

Paralytic intoxications,
tetanus and botulism

Gonorrhea
Chlamydia
Syphilis

Disseminated
infections

Yersinia pestis
Borrelia burgdorferi
Brucella species

Plague
Lyme disease
Brucellosis (undulant
fever)

Disseminated
neonatal
infection

Streptococcus agalactiae,
Listeria monocytogenes
Treponema pallidum

Neonatal bacteremia,
meningitis
Congenital syphilis

detergent-like peptide. Staphylococcal γ-toxin and leukocidin lyse red cells and phagocytes, respectively.
The exfoliative A and B toxins produced by S. aureus are
serine proteases that cleave the desmosomal protein desmoglein 1, which holds epidermal cells tightly together.
This causes keratinocytes to detach from one another and
from the underlying basement membrane, resulting in a
loss of barrier function that often leads to secondary skin
infections. Exfoliation may occur locally at the site of infection (bullous impetigo) or may result in widespread loss of
the superficial epidermis (staphylococcal scalded-skin
syndrome).
Superantigens produced by S. aureus cause food poisoning and toxic shock syndrome. Toxic shock syndrome
came to public attention because of its association with the
use of hyperabsorbent tampons, which became colonized
with S. aureus during use. It is now clear that toxic shock
syndrome can be caused by growth of S. aureus at many
sites, most commonly the vagina and infected surgical
sites. This syndrome is characterized by hypotension
(shock), renal failure, coagulopathy, liver disease, respiratory distress, a generalized erythematous rash, and soft
tissue necrosis at the site of infection. If not promptly
treated, it can be fatal. Toxic shock syndrome can also be
caused by Streptococcus pyogenes. Bacterial superantigens
cause polyclonal T cell proliferation by binding to conserved portions of MHC molecules and to relatively conserved portions of T-cell receptor β chains. In this manner
superantigens may stimulate up to 20% of T lymphocytes,
leading to release of cytokines such as TNF and IL-1, in
such large amounts that they may trigger the systemic
inflammatory response syndrome (Chapter 4). Superan
tigens produced by S. aureus also cause vomiting, presumably by affecting the CNS or the enteric nervous system.
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enzymes that degrade host structures, secreted toxins that
damage host cells, and proteins that cause antibiotic resistance. S. aureus expresses surface receptors for fibrinogen
(called clumping factor), fibronectin, and vitronectin, and
uses these molecules to bind to host endothelial cells.
Staphylococci infecting prosthetic valves and catheters
have a polysaccharide capsule that allows them to attach
to artificial materials and resist host cell phagocytosis.
Staphylococci also have on their surface protein A, which
binds the Fc portion of immunoglobulins, allowing the
organism to escape antibody-mediated killing.
Bacterial Toxins. S. aureus produces multiple membranedamaging (hemolytic) toxins. These include α-toxin, a protein
that intercalates into the plasma membrane of host cells,
forming pores that allow toxic levels of calcium to leak into
cells; β-toxin, a sphingomyelinase; and δ-toxin, which is a
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Figure 8-15 The many consequences of staphylococcal infection.
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