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Abstract:EnteropathogenicEscherichia coli first discovered in the last century from the fecal flora of 

neonates.E.coli resides in human and animal intestine as normal flora.ETEC,EPEC and,EHEC strains cause 

severe potentially fatal  disease . ETEC strains are important cause of childhood diarrhea in developing  

countries .EPEC infections are acquired by person to person and in the hospitals .EHECs Shiga producing 

strains that induce bloody diarrhea  lead to HUS include renal failure microangiopathic haemolyticanaemia 

and thrombocytopenia.Vero toxin (Shiga like toxin) can directly damage renal and endothelial cells. The 

reservoir of EHEC strains is the gastrointestinal tract of young cattle and herbivorous mammals. Low infectious 

dose of EHEC strains facilitates the transmission of infection. Treatment of EHEC with antimicrobials have not 

shown clinical benefit rather cause increased production of toxins. Prevention of TD consists to avoid dietary 
indiscretions, hand washing before eating and eating only cooked food in endemic countries. 
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I. Introduction 

Escherichia coli or Bacterium coli was first isolated from the fecal flora of neonates  and named for 

Theodore Escherich who performed pioneering studies in 1885[I].A gram negative bacilli which commonly 

occurs as short rods from 2-3 microns long and 0.6 micron in breadth. Most E.coli strains reside harmlessly in 

the lumen of colon and seem to be poorly adapted to cause disease in healthy adults, there exists aplethora of 

pathotypes that can cause specific type of illness in both in normal hosts and those with compromised 
nonspecific defense mechanisms .E.coli exhibits tremendous versatility in its ability to cause disease and the 

mechanisms by which it does so. Pathogenic strains differ from commensal organisms in that they produce 

virulence factors specific for each pathotype,which may be encoded by bacteriophages ,or plasmids ,or on 

stretches of chromosomes known as pathogenicity islands.Most pathogens have larger genomes than do the non-

pathogenic strains. It is estimated that total “pangenome” of E.coli consists of more than 13000 genes 

[2,3].E.coli can cause diarrhea by no less than six different mechanisms, each displayed by a pathotype with 

characteristic virulence determinants that contribute to its pathogenic mechanisms [4].The pathogenesis of 

enterotoxigenicE.coli(ETEC) infection as it is understood involves mucosal adherence and toxin-mediated fluid 

secretion[5].EnteropathogenicE.coli (EPEC) strains are defined by the characteristic attaching and effacing 

effect that  they illicit on interaction with epithelial cells and by the fact that they do not produce Shiga toxins 

[6].Typical EPEC strains carry a large EPEC adherence factor plasmid that encodes bundle-forming pili  (BFP) 
and ability to form micro colonies on tissue culture, a pattern called localized 

adherence[7,8].EnterohemorrhagicE.coli  (EHEC) and other Shiga toxin producing E.coli  are related 

bacteriophage- encoded cytotoxins that block protein synthesis and induce host cell death[9]. The best known of 

these strains is 0157:H7, but non-0157 strains cause an estimated 36,000 illnesses, 1000 hospitalization and 30 

deaths in the United States yearly [10]. Food safety specialists recognize “Big Six” strains 

026,045,0103,0111,0121,and 0145 [10].EnteroaggrevativeE.coli (EAEC) may be considered a true emerging  

infection, both because of its relatively recent recognition and because of apparent increase in its importance in 

some settings. EAEC strains first recognized as cause of diarrhea in 1987 [11]. EnteroinvasiveE.coli (EIEC) 

strains are very similar to Shigellastrains in terms of clinical features and pathogenesis [12]. There are 

otherE.coli strains associated with diarrhea.This paper reviews the background, pathogenesis, public health 

importance, treatment and prevention of ETEC, EPEC and EHEC strains. 

II. Enterotoxigenice. coli 
Background: ETEC strains are a common and important cause of childhood diarrhea throughout the 

developing world and a leading cause of diarrhea in travelers who visit these countries [13].Outbreaks may also 

occur in developed countries.ETEC infections are acquired through ingestion of heavily contaminated water or 

food and thus result from a failure of sanitation. Infections caused by ETEC range from symptomatic carriage to  

severe diarrhea-like illness. The predominant symptoms, is watery diarrhea, which may be accompanied by 
nausea and cramps. Vomiting, severe cramps and fever are not prominent and the stool does not contain blood,  
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mucus, or fecal leukocytes. The incubation period ranges from a few hours to 2 days and symptoms usually last 

less than 5 days [14]. 

 

.Pathogenesisof ETEC infection as it is currently understood involves mucosal adherence and toxin mediated 

fluid secretion. The genes encoding the toxins and many of genes encoding the adhesions are found on plasmids 

[15 ].The pili of ETEC are known as colonization factors (e.g.VFAI,CFA111) or coli surface antigens 
(e.g.C53,CS6).These appendages include classic chaperone-usher type pili;thinner, more wiry chaperone-usher 

type fibrillae;and type IV pili.Some strains express afimbrial factors that are not associated with detectable 

organelles.More than 20 of these pilus- related factors have been described. Strains of ETEC that produce 

several such factors at a and strains that produce none of the known factors are common [16,17].The diversity of 

colonization that may be expressed by ETEC strains is thought to be a major factor that allows children in 

developing countries to have multiple bouts of ETEC diarrhea.According to this theory, adults in developing 

countries are protected from illness after repeated exposure to multiple ETEC strains during lifetime, whereas 

travelers to such countries are susceptible. Recently a secreted protein, EtpA, produced by many but not all 

ETEC strains, was demonstrated to be important for colonization in a murine model, to bind to tips of flagellae, 

and promote adherence to intestinal cells [18]. 
 

III. Enteropathogenice.coli 
Background: Typical EPEC strains carry a large EPEC adherence factor plasmid that encodes bundle-forming 

pili (BPF) and ability to form micro colonies on tissue cells, a pattern called localized adherence [19].EPEC 

strains were first identified as the cause of devastating outbreaks of nosocomial and community acquired 

neonatal diarrhea in the 1940s,but such outbreaks are now rare in the developed world.However,EPEC remain a 
leading cause of severe diarrhea among infants in developing countries [7 ].Furthermore,atypical EPEC strains 

lacking BFP are emerging as an important cause of diarrhea among children in developed countries [20].EPEC 

infections appear to be acquired principally by person- to- person spread and hospitals continue to be a source of 

infection [21].Infections caused by EPEC are difficult to differentiate from those with other causes: symptoms 

include watery diarrhea sometimes accompanied by low-grade fever and vomiting. However, EPEC infection 

may be severe, vomiting may make oral rehydration difficult, and life threatening dehydration may ensue. The 

disease caused by EPEC may be protracted, resulting in weight loss, malnutrition and death [22, 23] 

 

Pathogenesis:The histological hallmark of EPEC infection, the attaching and effacing effect, involves the 

intimate attachment of bacteria to the apical surface of intestinal epithelial cells accompanied by the loss 

(effacement) of microvilli and the formation of cuplike pedestal composed of actin and other cytoskeletal 

proteins upon which the bacteria rest [24].The attaching and effacing effect is directed by a 41-gene 
pathogenicity island known as the locus of enterocyte effacement that encodes a T3SS, a toxin secretion system, 

mainly the effector proteins. Additional effectors trans- located into host cells by T3SS are encoded outside the 

locus of enterocyte effacement [25, 26,].Typical EPEC strains, which possess an EPEC adherence factor 

plasmid that encodes EFP, may be more pathogenic than atypical EPEC strains. Both the EPEC adherence 

factor plasmid and BFP have been demonstrated to be virulence factors .Because BFP aggregate into rope like 

bundles and expression of BFP is associated with reversible auto aggregation of bacteria in culture and localized 

adherence,BFPs are believed to mediate the initial adherence to and subsequent dispersal of bacteria from the 

intestinal surface.Additionally, some BFP also bound to host cell glycoconjugates containing N-

acetyllactosomine [27, 28].The mechanism by which EPEC strains cause diarrhea is not fully understood. In fact 

there is several factors may be involved, including loss of microvillus surface area,loosening of tight junctions 

and direct fluid secretion[29].. 

IV     .Verotoxin-Producinge.coli 
Background:Vero toxin producing E.coli are also calledEnterohemorrhagicE.coli or Shiga toxin producing 

E.coli strains .These strains are related bacteriophage-encoded  cytotoxins that block protein synthesis and 

induce host cell death. Strains that produce shiga toxins can cause disease of varying severity, including watery 

diarrhea, bloody  diarrhea,haemorrhagiccolitis, haemolytic-uremic syndrome (HUS) and death [30].Among 

Shiga  toxin-producing E.coli (STEC) strains,those that share with EPEC strains the ability to induce the 

attaching and effacing effect encoded by the locus of enterocyte effacement pathogenicity island are known as 
enterohemorrahagicE.coli (EHEC).EHEC strains,especially those belonging to serotypes 0157:H7 have been 

responsible for larger outbreaks of infection, have higher rates of complication and seem to be more pathogenic 

than non-EHEC STEC strains.[31].Many researchers recognize other six strains;026,045,0103,0111,0121 and 

0145. [10].EHECs that induce bloody diarrhea lead to HUS in 10 % of cases. The clinical manifestations of post 

diarrhea HUS include renal failure microangiopathic hemolytic anemia and thrombocytopenia. The Verotoxin 

(Shiga- like toxin) can directly damage renal and endothelial cells. Thrombocytopenia occurs as platelets are 

consumed by clotting .Hemolytic anemia results from intravascular fibrin deposition, increased fragility of red  
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blood cells and fragmentation [32].The reservoir of EHEC strains is the gastrointestinal tract of young cattle and 

other large herbivorous mammals, but these strains can survive for long periods in the environment even at low 

pH and can proliferate in vegetables and other foods beverages. Outbreaks are often linked to the consumption 

of undercooked ground beef or from produce, but can arise from a wide variety of other food sources, drinking 

and recreational water, or petting Zoos and directly person –to person contact [31, 33]. ].Low infectious dose of 

EHEC strains,estimated to fewer than 100 organism, no doubt facilitates the transmission of the organism.EHEC 
infections are manifest by the onset of severe abdominal cramping, which may progress to watery and bloody 

diarrhea. The frequent absence of fever and appearance of frank hemotochezia can divert the clinician toward 

considering non-infectious diagnoses such as intussusception in children, inflammatory bowel disease in young 

adults, and ischemic bowel in elderly [34,35].EHEC infection is the primary cause of HUS and the leading 

cause of renal insufficiency in children, which may occur in 5 % to 10 % of individuals during EHEC outbreaks 

and is  often heralded by high leukocytosis. Children younger than age 5 year and the elderly are more likely 

than those between the age extremes to develop HUS. HUS carries a 12 % risk of death or end-stage renal 

disease, and 25 % of survivors experience long term renal sequelae such as hypertension, proteinuria, and renal 

insufficiency [36]. 

 

Pathogenesis:The main virulence factors of STEC strains are a group of relatedcytotoxinscalled Shiga 

toxins.Stx1 is virtually identical to toxin produced by Shigelladysentriae type 1,and Stx2 share a high degree of 
sequence similarity and identical functional  features. Shiga toxins are encoded on temperate bacteriophages 

[37]..Importantly; these bacteriophages are induced and lyse the E.colistrains that harbor them when cells are 

stressed by various conditions, including exposure to certain antibiotics [38,39].As a result ,high levels of Shiga 

toxins are released .Shiga toxins are five identical B subunits that bind to 

globotriaosylcermideglycosphingolipids ( the same receptor used by P fimbriae and parvovirus B 19 ) The 

single catalytic A subunit after endocytosis and retrograde transport to endoplasmic reticulum ,catalyzes the 

depurination of a specific adenine residue in the 28S ribosomal RNA ,rendering the ribosome  non-functional. 

Dissemination of the toxin from the gastrointestinal tract throughout the bloodstream may be facilitated by 

binding to leukocytes [40-42].Endothelial cells are susceptible to intoxication and may be the most relevant 

target cells in EHEC-induce HUS.  Endothelial cell intoxication is believedto result in increased expression of 

procoagulants and sub-sequent  micro vascular thrombosis[43,44].In addition to Shiga toxins, EHEC,strains (but 
not –non-EHEC STEC strains ) harbor the locus of enterocytes effacement pathogenicity island and are capable 

of inducing the attaching and effacing effect .Mutation of gene encoding  intimin  from an 157:H7 EHEC strain 

resulted in reduced colonization of neonatal piglets but did not affect neurological complications, which are 

manifestations of Shiga toxin [45-47].STEC infection should be suspected in any patient with grossly bloody 

diarrhea and should be considered in any individual with diarrhea and cramps. The diagnosis of infection with 

STEC is vital because of the importance of recognizing potential outbreaks and of taking action to prevent 

further infections [48 ]. 

V. .Pathogenic E.coli Species Associated With Diarrhea 
E.coli strains that adhere to tissue culture cellsare associated with diarrhea, especially in older children 

[43].These strains like EAEC are quite heterogonous and perhaps some are more pathogenic than others [44].In 

addition to E.coli,the genus Escherichia coli contains several other species including Escherichia 

blattae,Escherichia ferugsonii,and Escherichia vulneris,but these are rarely isolated from human 

infections.Researchers in Bangladesh reported   a strain Hafnia alvei  from infants with diarrhea with pathogenic 

properties similar to  those of EPEC.Further DNA studies revealed that these strains although biochemically 

similar to H.alvei,actually belonged to the genus Escherichia coli and a new species name,Escherichia albertii, 

was proposed [45,46 ]. 
 

VI .       Treatment and Preventions 
Antibiotics are of questionable value and have not shown to be of clear clinical benefit. Antibiotics that interfere 

with DNA synthesis, such as  fluoroquinolones,have been shown to induce the STX-bearing bacteriophages and 

cause increased production of toxins{36 ].Attempts to block toxin production with antibacterial which target 

ribosomal protein synthesis are conceptually more attractive, plasma exchange offers a controversial but 

possibly helpful treatment. The use of anti-motility agents (medications that suppress diarrhea by slowing bowel 

transit) in children under 10 years age or in elderly patients should be avoided, as they increase the risk of HUS 

with EHEC infections [32].Breast feeding has long being appreciated due to highly protective against EPEC 

infection.[49,50]..Risk of traveler’s(TD) diarrhea can be reduced but not eliminated by educating the traveler to 

avoid dietary indiscretions.. Antibiotic prophylaxis for TD with a quinolone or with rifampicin has been 

demonstrated to be effective in many settings. Most guidelines do not recommend prophylaxis for typical 
traveler because of potential adverse drug effects while away from medical care and because effective rapid 

onset therapy is available for diarrhea should it occur [51].Antibiotics are used in animal feed to enhance growth 

selects for resistant bacteria that then colonize humans through food chain. Glycopeptides in animal feed is  
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linked to vancomycin resistan tbacteria in humans [52,53]. Sensible use of antibiotics in humans and animal is 
imperative. 

     V11 .Conclusion 

Vero toxin producing EHEC strain and its role in causing bloody diarrhea that lead to HUS is 

confirmed. Outbreaks are linked to the consumption of undercooked ground beef or produce, but can also arise 

from a wide variety of other food. Inaddition Shiga toxin producing EHEC strains harbor the locus of 
enterocytes effacement pathogenicity. STEC infection should be suspected in any patient with grossly bloody 

diarrhea and should be considered in any individual with diarrhea and cramps. 
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