Staphylococci
These are Gram+  cocci that grow in bunches like grapes.  Because they’re Gram+  they can’t 
sequester enzymes, so must live in energy rich environments such as animals, meat, 
milk (in contrast, Gram- can hold enzymes in periplasmic space and can live in water, 
oceans, dust, surfaces).

Staph aureus is pathogenic, β-hemolytic, and makes coagulase.
Staph epidermidis are non-pathogenic strains that don’t make coagulase.  Often ABX resistant, and 
can become opportunistic infections in hospitals.
Staph aureus is normal flora in the nose and on skin, but can also colonize moist areas such as 
perineum.  Causes the minor infections after cuts.  Major infections occur with 
lacerations or immune compromise, where large number of cocci are introduced.
Staph epidermidis
Universal normal flora but few virulence factors.  Often antibiotic resistant.

Major cause of foreign body infections such as prosthetic valve endocarditis and IV line sepsis.
Staph saprophyticus
Common cause of UTI in women.
Virulence Factors of Staph aureus
Only Staph aureus produces toxins.  Can secrete toxins in huge amounts that circulate in blood.  These are classic exotoxins which probably help break down local tissue to help bacteria feed.
1.  α-toxin.  This is a hemolysin that punches holes in host cells.  Ca2+ causes cell activation, 
leading to intense vascular spasm an dermonecrosis.
2.  Coagulase.  Very characteristic of Staph aureus.  Clots plasma.
3.  Leukocidin.  Highly specific poison against PMN and macrophages.  Forms a channel that 
lets K+ out and Ca2+ in.  Cell degranulates.  Normal human sera has anti-leukocidin.
4.  Enterotoxins.  Cause Staph aureus food poisoning.  This toxin is heat resistant, so reheating 
food won’t destroy enterotoxin.
5.  Epidermolytic toxins.  Cause spectacular dermatologic syndromes.  These serine proteases 
cause desmosomal rupture and epidermis falls apart.  Blistering and desquamation, 
leading to Ritter’s disease and scalded skin syndrome.  Scarring in minimal.
6.  Penicillinases.  These inactivate penicillins, but can’t inactivate cephalosporins.  Most 
penicillinases are induced by penicillin, which explains initial Staph aureus sensitivity 
often followed by resistance.
7.  Toxic Shock Toxin (TSST-1).  Causes high fever, high WBC, hypotension, extravascular 
leakage, diarrhea, multi-organ failure.  TSST-1 binds to the beta chain of the T cell 
receptor, activating them, and T cells activate macrophages to release cytokines.  Shock 
comes from over-production of cytokines like IL1 and TNF.
Antigens of Staph aureus
Most S. aureus resist phagocytosis via their polysaccharide capsule.
Protein A also protects against phagocytes by binding the back end of IgG.  The IgG is then 
ineffective and phagoctyes and complement can’t bind to it.  Very clever.
Antibiotic Resistance
Penicillinases make S. aureus resistant to penicillin and ampicillin.  Sensitive to cephalosporins.
Some resistance is now in plasmids and vancomycin is the last resort.  Vancomycin resistance 
may be passed from enterococci via plasmids.  Treatment for all S. aureus infections is 
usually prolonged, with lots of necrosis and scarring.
Pathogenicity
Dominant features of S. aureus infections are pus, necrosis, scarring.  The infections are 
patchy.  Serious disease is rare because we are generally immune.  However, foreign 
bodies or necrotic tissue can start an infection.  Staph infections include wound 
infections, foreign body sepsis, pneumonia, meningitis.
Occassionally, S. aureus can persist within cells.
Major disease presentations include:


--Endocarditis


--Abscesses (due to coagulase activity)


--Toxic Shock


--Wound infections

--Nosocomial pneumonia

Prevention of Staph aureus infections
S. aureus only lives on people, so touching is the main mode of transmission.  Infected patients 
should be isolated, but containment is easy with intense hand washing.
