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- Shigella produces invasive infection, necrosis & ulceration in the 

large intestine. Therefore, the diarrhea produced is more serious. As 

it’s bloody and purulent. 

*these signs are specific to Shigellosis* 

- One million deaths result from Shigellosis “Large number”. 

However, this organism is not mobile and just one species of Shigella 

is toxigenic (produce shiga toxin). The pathogenic of the rest types of  

Shigella is related to the composition of the cell wall (which contains 

enterotoxins that enhance the production of cytokines >>DAMAGE the 

mucosa ). 

so Shigella attach themselves to the mucosa, mainly it is the mucosa 

of large intestines , but they can attach to the small intestine mucosa 

at the beginning of infection.(but the process of ulceration is specific to 

the large intestines). 

 

 important serotypes of shigella (differ in somatic O-antigen ) : 

 S. flexneri (mild) 

 S. boydii (mild) 

 S. sonnei (mild) 

 S. dysenteriae (severe/toxigenic) 

 

The incubation period is short, but it depends. Children may develop 

more severe infection. Sepsis is rare. However if there is sepsis, it is 

most likely caused by S. dysenteriae which do not reach the CSF but 

it gives the signs of meningitis. Vomiting is not common with 

Shigellosis while in salmonellosis vomiting is common (distinguish 

between them by observation of vomiting).  

 

Shigellosis 
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clinical features to distinguish between Shigellosis and salmonellosis : 

 In Shigellosis more severe abdominal pain. 

 High fever in Shigellosis.  

 WBCs and RBCs level is high in the stool.  

 

 

Shigellosis require treatment while salmonellosis don’t. (antibiotics 

mentioned in slides). A 3-days course is required.  

Shigellosis is highly communicable disease. Moreover, might easily 

contaminate water, vegetables, food… 

Prevention: hygiene.  

Culture : 

DIRECT CULTURE, Shigella Isolation from feces is problematic (you 

have to culture it very fast , DO NOT EXEED 1 HOUR ),but WHY? 

Shigella is highly susceptible to acids, and as feces is not in the 

alkaloidal intestines, it will die. 

 

No vaccine. 

in Jordan there is no healthy carrier for shigllea (people who carry the 

infection for more than two weeks after being infected ) >>so the 

number of shigellosis cases is not that big. unlike salmonella. 
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The structure of E.coli allows it to attach to the brush border of the 

small intestines. It’s a part of the normal body flora. 

the most significant features of E.coli: 

 Presence of capsule  

 Presence of fimbriae  and Pilli.  

 Presence of flagella . 

E.coli can easily acquire extracellular plasmid or donate it to others. 

So, it can build resistance easily. Also this contribute to the diversity of 

E.coli subtypes.(actually the whole structure of E.coli can easily be 

modified). 

we will focus on the Diarrheagenic E.coli(s) the diarrhea might be 

watery, watery with blood or hemorrhagic. 

they are 6 types , we’ll take 4: 

I. Enterotoxigenic E. coli (ETEC): 

this type acquired a plasmid that has toxigenic gene (acquired 

from other pathogens rather than E.coli). So without this plasmid 

it is not PATHOGENIC.  

The toxin might be: heat-labile (most of the ETEC that infect 

human are heat-labile) OR  heat-stable (related to animal strains, 

we can acquire it from them). 

*Both toxins may be present if the two plasmids were acquired.  

The heat labile toxin is similar to cholera toxin (so E.coli most 

likely acquired a plasmid from cholera). 

Once the Ecoli reach the wall of the intestines (by its flagella) 

it starts to secrete proteinases to digest the mucosal wall then 

secrete the toxin. In case it was heat labile (LT) it attach 

themselves to GM1 Ganglioside recall: biochem. (gangliosides 

are NANA attached to sugar ) it then activates Adenylate cyclase  

E.coli 
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that’s why the level of c-AMP increases, sequentially there will 

be hyper-secretion of water, sodium & chloride ions plus 

inhibition of sodium absorption >> watery diarrhea . 

Note: there’s no Huge invasion in the mucous wall that’s why the 

diarrhea is not bloody (or rarely bloody). 

 

In heat stable toxin the activation is among guanylate cyclase.so 

c-GMP will accumulate… the rest of the mechanism is similar to 

LT. 

 

ETEC is not very dangerous in healthy individuals. The diarrhea 

does not exceed 48 hours. No treatment required. (there is a 

treatment , but it does not worth it ) they advise the patient to 

hydrate himself in order to compensate for water loss.  

Once the person (especially infants ) acquired ETEC infection , 

he builds  resistance. That’s why to measure the immunity of 

ETEC in a community we measure how much there are positive 

carriers for that organism without having diarrhea. Therefore if a 

person from a high-standard-hygiene country travel to a lower 

hygiene country they would develop diarrhea because of the 

healthy carrier of it. That’s why they call it Traveler 

Diarrhea(mild) . 

 

II. Entero-haemorrhagic E. coli (EHEC) 

unlike ETEC , EHEC is related to large animals (we get 

infected by eating cattle meats or drinking milk). There are 

many serotypes, the most common serotype related to 

humans is O157: H7 (recall: O related to somatic antigen, H 

for the flagella ). The diarrhea is bloody .  

NOTE: 

In EHEC, you will see outbreaks not only one simple case. 

The outbreak results from selling a lot of people a 

contaminated meat for example. While in ETEC you will see 

one case (or few but not an outbreak). 
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The toxin is similar to shiga-toxin. That will cause ulceration, 

and abscess in the intestines. 

If the toxin is carried by the blood stream to the kidney, 

Hemolytic Uremic Syndrome (HUS) will occur[very severe, 

associated with kidney failure & death ]. HUS require blood 

dialysis. However to prevent HUS, treat EHEC with 

antimicrobial drugs without delay. 

The culture of EHEC is not easy, due to the fact that the 

serotype (biochemical test) is not enough to identify the 

organism. In fact the actual identification of the organism is 

done by identifying the toxin. 

In our country, the cases of EHEC (HUS) are very few. 

ETEC is very common 

  

III. Entero-pathogenic E.coli (EPEC) 

pathogenic due to the presence of the capsule (K antigen) 

and a special cell wall with LPS antigen. There are a lot of 

serotypes (more than 100000 types). 

mainly associated with Infants (less than 6 months). 

 

the diarrhea produced is mild, watery and without fever, 

abdominal pain or vomiting. 

 

 These signs may give impression that this diarrhea is not 

serious, but actually continuous mild diarrhea in infants IS 

SEROUS (chronic diarrhea).  

oral rehydration is enough except for chronic diarrhea where 

we give antibiotic (infloran). 

IV. Entero-invasive E.coli (EIEC) 

similar to Shigella >>invasion , ulceration of intestines >> 

Bloody diarrhea associated with vomiting and abdominal 

pain.  
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culturing is not easy , a test specific to  EIEC’s toxin is used 

to identify it. 

 

 

In general Diarrheagenic E.coli account for 50% of GI diarrheas. 

They are not considered that dangerous except EHEC.  

 the antibiotics are not recommended to use ( mentioned in the 

slides) 

NO VACCINE for E.coli . 

 

  

 

 

 

Composed of many species. Might confused clinically with E.coli 

or shigllea . Actually, it is similar to them from many aspects , like 

it is always associated with all types of animals(dogs ,cats..) that’s 

why it is less common in Arab world as they don’t tend to have 

pets in their homes.  

 in the animal >>it is intestinal flora.  

species related to human diarrheal diseases : 

 Campylobacter jejuni: 

release enterotoxin & cytotoxin &enzymes related to entero 

pathogenic E.coli >>all of these damage the mucosa of the 

intestines >>produce Irritation of intestines +collection of 

fluids >> Acute enteritis+ watery/ Bloody diarrhea(depend on 

the severity). 

like Gastrointestinal salmonellosis , this organism is 

associated with food poising [food poisoning campylobacter  

infection] , stages of this infection : 

1. Vomiting  

Campylobacter 
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2. Diarrhea (watery or bloody)  

 

The infection in children is more severe than adults. But still, it is 

self-limiting. (except if there is sepsis or meningitis, especially 

among immune-compromised patients) 

in healthy individuals complications like arthritis may happen 

(rare). 

 

  Campylobacter fetus: 

it is more associated with animals (cause abortion and 

sepsis for them ). In humans >>cause diarrhea. 

compared with C. jejuni it is more associated with sepsis, 

but it is less common . 

* we get infected from animals. 

 

 

-END OF TEXT 
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