Enterobacteriaceae and Gram-Negative Bacilli
These are facultative anaerobes found in GI tracts of animals.  Most are “normal flora.”

Distinguished from other bacteria by three things:


1.  glucose fermentation


2.  can reduce nitrate to nitrite


3.  lack cytochrome oxidase.

Salmonella, Shigella, Proteus, and Serratia are non-lactose fermenting.

Antigenic characteristics of enterobacteriaceae include:


--flagellar H antigens (heat labile, external)


--capsular K antigens (heat labile, external)


--Somatic O antigens (heat stable, outer part of lipopolysaccharide, elicits IgM response)

Virulence Factors include exotoxins, capsules, adherence molecules, and endotoxins.
Nonenteric Infections
UTI
1.  UTI (community acquired) often due to uropathogenic E. coli, Klebsiella, or Proteus.
2.  UTI (hospital acquired) often from an indwelling catheter.

3.  Virulence factors of uropathogenic E. coli include type I fimbria, P pili, and a hemolyzing 
endotoxin.
Pneumonia
1.  If caused by enterobacteriaceae, probably a compromised patient.  Probably Kleb. pneumoniae.
2.  Virulence factors of K. pneumoniae are an endotoxin and its capsule, which inhibits 
phagocytosis causing inefficient killing and obstruction/obliteration of lung tissue.
Neonatal Meningitis and Sepsis
1.  E. coli is the second most common cause after Group B Strep.

2.  Virulence factor is the K1 capsular polysaccharide, which protects bacteria from phagocytosis 
and complement-mediated lysis.

Wound infections
1.  Contamination by environmental species such as Enterobacter agglomerans.

Enteric Infections
Salmonella
Salmonella are Gram-, facultative, motile bacilli.  Huge cause of diarrhea and bacteremia.  

Three species:  S. enterica typhimurium, S. enterica typhi, and S. bongori.
Virulence factors are fimbria and adherence proteins.  All virulent strains have pathogenicity 
islands, including one for a Type III secretion system.
1.  S. enterica typhimurium transmitted in food such as eggs/poultry.  Nausea, diarrhea.

2.  S. enterica typhi causes typhoid fever.  After few week incubation, multiply in liver/spleen, 
causing major bacteremia and anorexia.
Shigella
Gram-, facultative, non-motile bacilli.  Intracellular!  Causes dysentery.  Organisms survive in 
stomach, bind to colon epithelium integrins.  Internalize in phagosomes, lyse phagosome 
membrane, and multiply in cytoplasm.  Release endotoxin, causing inflam and necrosis, 
cramping.  Bloody diarrhea lasts less than one week, and resolves without sepsis.  

Very infectious.  Transmission by feces, fingers, flies, food, etc. Virulence factor is endotoxin.
1.  S. dysenteriae (serogroup A) is the only group to produce Shiga toxin as a virulence factor.  
This AB subunit toxin is associated with hemolytic uremic syndrome (HUS), an acute 
kidney failure mostly in children.
2.  S. flexneri (serogroup B)

3.  S. boydii (serogroup C)

4.  S. sonnei (serogroup D) is the most common in U.S.

E. Coli
Many diseases depending on virulence factors, which are acquired from phages.  Diseases from 
different strains do not overlap!  Four major strains:

1.  ETEC adheres to intestinal mucosa.  Doesn’t invade.  Causes watery traveler’s diarrhea.  Has 
both heat-labile and heat-stable toxins, and type 1 pili.

2.  EAggEC causes persistant diarrhea in children.  Patchy adherence to intestines, no invasion.  
Produces an ST-like toxin.
3.  EPEC causes patchy adherence like EAggEC, but dramatically attaches to and effaces 
mucosal cells, blunting the villi.  Doesn’t produce any diarrheal toxins.
4.  EHEC is like EPEC but produces two Shiga toxins.  Stx2 more associated with HUS than Stx1 is.


Very hemorrhagic.

Pseudomonas aeruginosa and other Gram- non-fermentative bacilli
Gram- non-fermentative bacilli are found in soil, water, plants.  Cause nosocomial diseases, 
because they are opportunistic.  Infections arise in compromised patients and after broad 
spectrum antibiotics or airway breaches.  Ubiquitous in nature.  Innate antibiotic resistance.

Pseudomonas aeruginosa are small and have flagella.  Oxidase positive, strict aerobes.  Inhabit 
soil, water, and are normal animal flora.  Has shitloads of virulence factors:

1.  Exopolysaccharide.  Attaches, protects from phagocytosis, Ig’s, and antibiotics.

2.  Phospholipase C.  Causes hemolysis.


3.  Elastase.  Major problem in pulmonary and wound infections.


4.  ExoU.  Toxic to macrophages but not PMN’s.


5.  Exotoxin A.  Heat-labile.  Requires iron.  Inhibits protein synthesis.

6.  Exoenzyme S.  Heat-labile.  Uses Type III secretion.


7.  Endotoxin.  An LPS similar to that in enterobacteriaceae.


8.  Antibiotic resistance.  Mechanisms based on both exclusion and destruction (such as 


hydrolysis of β-lactam antibiotics and inactivation of aminoglycosides).

Diseases from P. aeruginosa include burn/wound infection, septicemia, pneumonia (in CF patients), 
endocarditis, UTI’s, and eye infections.

