Diarrheal Diseases Caused by Bacteria
Microbes are few in the small intestine but abundant in the colon.  99% are anaerobes.  These normal flora protect us against colonization by enteric pathogens, especially 
Salmonella and C. difficile.

Most fluid absorption occurs in the small bowel.

Non-immunologic protective factors include gastric acid and peristalsis.

Immunologic protective factors include the mucosal immune system, primarily IgA secretion.

Virulence factors of diarrheal pathogens:


1.  Colonization factors such as pili


2.  Attachment/effacement of microvilli (ETEC, EHEC)


3.  Cholera toxin and heat-labile toxin of ETEC


4.  Heat-stable toxin of ETEC


5.  Shiga toxin (Shigella) and Shiga-like toxin (EHEC)
Secretory, non-invasive diarrheas
V. cholera and ETEC just adhere to surface villi, but don’t invade.
ETEC is the cause of watery travelers’ diarrhea.

Inoculum sizes are large.  Bacteria colonize the small bowel.  Pili have surface receptors 
on host cells.  Toxins are then produced, which also have receptors.  Cholera 
toxin and heat-labile toxin activate adenylate cyclase, jacking up cAMP and Ca2+ 
secretion.  Heat-stable toxin activates guanylate cyclase, jacking up cGMP, with 
the same effect.  Voluminous watery diarrhea occurs, but no damage or 
inflammation of the intestine.  Can cause metabolic acidosis, hypotension.
**Sodium-glucose co-transport is not impaired by these toxins.
Mostly treated with ORT, erythromycin, ciprofloxacin.

Oral Rehydration Therapy (ORT):  a mixture of electrolytes with glucose.  

Uses sodium-glucose pump to absorb water and salt back into cells.  Does NOT 

decrease the duration, severity, or amount of diarrhea, but does prevent dehydration.

Invasive diarrheas
1.  Shigella flexneri is most prevalent in developing countries, S. sonnei in developed 
countries.  The inoculum is very small, allowing person-to-person contact.  
Invades the large bowel, causing blood, pus, mucus, and pain with diarrhea.  

2.  Campylobacter jejuni is the most common cause of acute diarrhea in the U.S.  It 
presents exactly like Shigella.  Rather than people, though, the reservoir is poultry.

There is an association between Campylobacter infection and Guillan-Barre 
syndrome due to immunologic cross reactions with nerve tissue.
3.  EHEC (E. coli 0157:H7) causes bloody diarrhea.  Inoculum is small, and comes from 
processed foods like hamburger.  EHEC produces two Shiga-like enterotoxins.


The major sequela from EHEC is Hemolytic Uremic Syndrome resulting from the 
toxins.  HUS can kill people or cause chronic renal disease.

Therapy is only supported – antibiotics are contraindicated (!) since they increase 
release of the toxins.
4.  Clostridium difficile causes pseudomembranous colitis opportunistically following the 
use of antibiotics.
5.  Listeria monocytogenes cause diarrhea and then disseminated infections.  Inoculum 
often spread in soft cheeses.  Listeria is especially dangerous in pregnant women.  
Commonly causes meningitis.

6.  Salmonella typhimurium.
7.  Salmonella typhi (Typhoid Fever) usually causes constipation, not diarrhea.
