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True Pathogens of the Enterobacteriaceae:    

Salmonella, Shigella & Yersinia 

Salmonella 

General Characteristics of Salmonella  

 Coliform bacilli (enteric rods)  

  Motile gram-negative facultative anaerobes  

 Facultative intracellular bacteria  

  Non-lactose fermenting  

  Resistant to bile salts  

- H2S producing  

Epidemiology of Salmonella infection: 

Animals are the main reservoir of human diseases except bacteria 

responsible for typhoid and paratyphoid fever. 

Transmission : 

1- Ingestion of comtaminated food products ( especially, poultry, eggs, 

dairy products) 

2- Direct  fecal- oral comtamination in children . 

 

Clinical Syndromes of Salmonella  

Salmonellosis = Generic term for disease  

Clinical Syndromes :  it is associated with human as  
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 Enteritis (acute gastroenteritis) 

 Enteric fever (prototype is typhoid fever and less severe 

paratyphoid fever) 

 Septicemia (particularly S. typhi, and S. paratyphi)  

 Asymptomatic carriage (gall bladder is the reservoir for 

Salmonella typhi) 

 

Epidemiology and Clinical Syndromes of Salmonella 

1- Enteritis  

  

 Most common form of salmonellosis with major foodborne 

outbreaks and sporadic disease  

 High infectious dose (10
8 
CFU) 

 Poultry, eggs, etc. are sources of infection 

 6-48h incubation period  

 Nausea, vomiting, nonbloody diarrhea, fever, cramps, myalgia 

and headache common 

 S. enteritidis bioserotypes (e.g., S. typhimurium)  

 

Pathogenesis : of Enteritis 

Virulence attributable to:  

  Invasiveness 

  Intracellular survival & multiplication 

  Endotoxin  
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  Exotoxins: Effects in host have not been identified  

  Several Salmonella serotypes produce enterotoxins 

similar to both the heat-labile (LT) and heat-stable 

enterotoxins (ST), but their effect has not been identified 

  A distinct cytotoxin is also produced and may be 

involved in invasion and cell destruction   

Invasiveness in Enteritis  

 Penetrate mucus, adhere to and invade into epithelial layer 

(enterocytes) of terminal small intestine and further into subepithelial 

tissue 

 Bacterial cells are internalized in endocytic vacuoles (intracellular) 

and the organisms multiply.(SCV.. What does it mean)  

 PMN’s confine infection to gastrointestinal (GI) tract, but organisms 

may spread hematogenously (through blood, i.e., septicemia) to other 

body sites  

 Inflammatory response mediates release of prostaglandins, stimulating 

cAMP and active fluid secretion with loose diarrheal stools; epithelial 

destruction occurs during late stage of disease  

 

Clinical Progression  of Salmonella Enteritis 
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2- Enteric Fevers  

  

  S. typhi causes typhoid fever       

  S. paratyphi A, B cause milder form of enteric fever  

  Infectious dose = 10
6 
CFU 

  Fecal-oral route of transmission  
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  Person-to-person spread by chronic carrier 

  Fecally-contaminated food or water 

  10-14 day incubation period  

  Initially signs of sepsis/bacteremia with sustained   fever 

(delirium) for > one week  before abdominal   pain and 

gastrointestinal symptoms  

 

Pathogenesis of Salmonella: Enteric Fevers  

Virulence attributable to:  

  Invasiveness 

  Pass through intestinal epithelial cells infect the regional 

lymphatic system, invade the bloodstream, and infect other 

parts of the reticuloendothelial system 

  Organisms are phagocytosed by macrophages and monocytes, 

but survive, multiply and are transported to the liver, spleen, 

and bone marrow where they continue to replicate  

  Second week: organisms reenter bloodstream and cause 

prolonged bacteremia;gradually increasing sustained fever 

likely from endotoxemia 

  Second to third week: bacteria colonize gallbladder  
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3- Septicemia  

  

 Can be caused by all species, but more commonly associated 

with  S. paratyphi, S. typhi, a  

 Old, young and immunocompromised (e.g., AIDS patients) at 

increased risk  

4- Asymptomatic Carriage  
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 Chronic carriage in 1-5% of cases following S. typhi or S. 

paratyphi infection  

 Gall bladder usually the reservoir 

 Chronic carriage with other Salmonella spp. occurs in <<1% of 

cases and does not play a role in human disease transmission  

 

Intracellular  bacteria evasion  of Phagocytic Killing 

  

 

 

 

Treatment, Prevention and Control of Salmonella Infections  

Enteritis: 

 Antibiotics not recommended for enteritis because prolong 

duration 

 Control by proper preparation of poultry & eggs  

Enteric fever:  
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 Antibiotics  to avoid carrier state  

 Identify & treat carriers of S. typhi & S. paratyphi  

 Vaccination can reduce risk of disease for travellers in 

endemic areas  

 

 

Shigella spp: 

General Characteristics of Shigella  

 Coliform bacilli (enteric rods) 

  

  Nonmotile gram-negative facultative anaerobes 

  Four species 

 Shigella sonnei (most common in industrial world) 

 Shigella flexneri (most common in developing 

countries) 

 Shigella boydii  

 Shigella dysenteriae  

  Non-lactose fermenting  

  Resistant to bile salts 

Feature Shigella Salmonella 

except S. typhi 

Salmonella typhi 

Reservoir humans Animals (poultry 

and eggs) 

humans 

Infectous dose 

(ID50) 

low high High 
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Diarrhea as a 

prominent 

feature 

yes yes No 

Invasion of 

blood stream 

no yes Yes 

Chronic carrier 

state 

no infrequent Yes 

Lactose 

fermentation 

no no No 

H2S production no yes Yes 

Vaccine 

available 

no no yes 

 

Epidemiology and Clinical Syndromes of Shigella  

Shigellosis = Generic term for disease  

 Low infectious dose (10
2
-10

4
 CFU) 

 Humans are only reservoir  

 Transmission by fecal-oral route  

 Incubation period = 1-3 days 

 Watery diarrhea with fever; changing to dysentery  

 Major cause of bacillary dysentery (severe 2
nd

 stage) in 

pediatric age group (1-10 yrs) via fecal-oral route 

 Outbreaks in daycare centers, nurseries, institutions 

 Estimated 15% of pediatric diarrhea in U.S.  

 Leading cause of infant diarrhea and mortality  (death) in 

developing countries 
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Pathogenesis of Shigella  

Shigellosis 

Two-stage disease:  

 Early stage:   

 Watery diarrhea attributed to the enterotoxic activity 

of Shiga toxin following ingestion and noninvasive 

colonization, multiplication, and production of 

enterotoxin in the small intestine  

 Fever attributed to neurotoxic activity of toxin 

 Second stage:  

 Adherence to and tissue invasion of large intestine with 

typical symptoms of dysentery  

 Cytotoxic activity of Shiga toxin increases severity  

 

Pathogenesis and Virulence Factors 

Virulence attributable to: 

  Invasiveness 

 Attachment (adherence) and internalization with 

complex genetic control 

 Large multi-gene virulence plasmid regulated by multiple 

chromosomal genes 

  Exotoxin (Shiga toxin) 

  Intracellular survival & multiplication  

 

Invasiveness in Shigella-Associated Dysentery  
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 Penetrate through mucosal surface of colon (colonic mucosa) 

and invade and multiply in the colonic epithelium but do not 

typically invade beyond the epithelium  

 Preferentially attach to and invade into M cells in Peyer’s 

patches (lymphoid tissue, i.e., lymphatic system) of small 

intestine 

 M cells typically transport foreign antigens from the intestine to 

underlying macrophages, but Shigella can lyse the phagocytic 

vacuole (phagosome) and replicate in the cytoplasm 

 Note: This contrasts with Salmonella which multiplies in 

the phagocytic vacuole  
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Characteristics of Shiga Toxin 

 Enterotoxic, neurotoxic and cytotoxic 

 Encoded by chromosomal genes 

 Two domain (A-5B) structure 

 Similar to the Shiga-like toxin of enterohemorrhagic E. coli 

(EHEC) 

 NOTE: except that Shiga-like toxin is encoded by 

lysogenic bacteriophage  

 

 

 



 

13 
 

 أ.م.د. جتني عز الدين علي

 كلية طب االسنان –جامعة تكريت 

 

 

 

 



 

14 
 

 أ.م.د. جتني عز الدين علي

 كلية طب االسنان –جامعة تكريت 

Epidemiology of Yersinia Infection  
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