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Table 15-1. Examples of Pathogenic Microbes

Microbe

| Examples of human diseases

[ Mechanisms of pathogenicity

Extracellular bacteria

Staph)
aureus

Skin and soft tissue
infections, lung abscess;
systemic: toxic shock
syndrome, food poisoning

‘Skin infections; acute inflammation induced by
toxins; cell death caused by pore-forming toxins
Systemic: enterotoxin (*superantigen*)-induced
oytokine producion by T cels causing skin

i diar

Gnnarae "

Streptococcus Pharyngitis Acute inflammation induced by various toxins,
Pyogenes (group A) | siin infections: impetigo, erysipelas: | &:3: Streptolysin O damages cell membranes
celulitis (antiphagocytic action of capsular
polysaccharides)
Systemic: scarlet fever
Streptococcus Pneumonia, meningitis Acute inflammation induced by cell wall
) consituents; pneumolysin s similar to
(pneumococcus) o
Escherichia coli Urinary tract infections, gastroenteritis, | Toxins act on intestinal epithelium and cause
septic shock increased chloride and water secretion;
endotoxin (LPS) stimulates cytokine secretion
by macrophages
Vibrio cholerae Diarrhea (cholera) Cholera toxin ADP ribosylates G protein subunit,
which leads to increased cyclic AMP in intestinai
epithelial cells and results in chioride secretion
and water loss
Clostridium tetani Tetanus Tetanus toxin binds to the motor end-plate at
neuromuscular junctions and causes irreversible
muscle contraction
Neisseria Meningitis Acute inflammation and systemic disease
(meningococcus| i caused by potent endotoxin
Diphtheria Diphtheria toxin ADP ribosylates elongation

factor-2 and inhibits protein synthesis
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Neutrophilsemploy three strategies to contain and clear the infecti

P

NETs

Phagoc:
i. Phagocytosis Involves the engulfmentand subsequenelimination of microbesin

specializedbhagolysosomeompartments

ii. Degranulation: Releasesntimicrobialmoleculesin the vicinity of infection

iii. Neutrophil Extracellular Traps (NETs): NETs are extracellularneutrophitderived
DNA websthattrapandkill invading pathogens
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parasites fungi viruses bacteria

others

AVAAAS

Grinberg et al
Shigella flexneri Brinkmana et al
Staphylococous aureus  Fuchs et al
Piisczek ot al.
Berends et al
Streptococcus preumonia  Beiter et al

Mori et al
Straptococcus pyogenes  Sumby et al

Buchanan et al

Lauth etal

M. tuborcuiosis Ramos-Kichik
HIV-1 Saitoh ot al
infiuenza Narasaraju et o
Hemmers et a

Feline leukemia virus Wardini et al
Rabbit poxvirus (MYXV)  Jenne etal
Candida albicans  Urban et al . 2006,
Papayannopoulos et al

zler ot al.

Byrd et al

Cancida glabrata Springer et al
Asporgilus fumigotus Bruns et al
WMcCormick et al

Aspergilus nidulans  Bianchi et al 2009
Leishmania spp  Guimarses-Costa et al
Gabiel et al

Plasmodium falciparum  Bakar etal
Toxoplasma gondi  Abi Abdakan et al
Eimecia bovis Behrendt et al
PMA Brinkmann et al
Avumn Manks et al

Marichal et al., 2

GO (H,0,) Fuchs et al
AF Fuchs et al
MSU christals. Mitrous et a

2008
2004
2007
2010
2010
2006
2012
2005
2008
2000
2009

2012
2011
2014
2010
2013

2000
2010
2010
2013
2010
2010
2010
2011

2009
2010
2008
2012
2010

2004
2010

Neutrophil Extracellular Traps Kill Bacteria
Volker Brinkmann, et al.

Science 303, 1532 (2004),

DOI: 10.1126/science. 1092385
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Immunopathol (2013) 3
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Mechanism of Inmune Evasion
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Extracellular bacteria

Antigenic variation

Neisseria gonorrhoeae, Escherichia
coli, Salmanella typhimurium

Inhibition of complement
activation

Many bacteria
JT< Che L em htSe Cth

Resistance to phagocytosis

Pneumococcus

Scavenging of reactive oxygen
species

Catalase-positive staphylococci

\

Roger C. Bone MD 194097

SIRS (Systemic Inflammatory
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