Microbial diseases acquired through Ingestion
Food borne & Water borne Microbial Diseases
Gastrointestinal diseases (GIT diseases)

***************************

Food borne infections:
Caused by the ingestion of live bacteria that colonize the digestive tract.

Food borne intoxications: 
Caused by exotoxins secreted by bacteria in contaminated food.
* Microbial causes of GIT diseases:

A) Bacterial : 
1. Salmonella (Typhoid Fever)
2. Shigella 
3. Escherichia coli
4. Vibrio cholera

5. Camphylobacter and Helicobacter
6. Staphylococci
7. Clostridium 

8. Yersinia
B) Viral : 
1. Hepatitis A virus
2. Rotavirus
3. Enteroviruses

4. Calicivirus

5. Astrovirus

6. Adenovirus
C) Fungal  : 
1. Candida albicans

2. Fungal toxins:

A) Aflatoxins 
B) Ergotamine

C) Mushroom toxins
* Salmonella (Typhoid Fever)
· Salmonella typhi 
· Gram negative bacilli, facultative anaerobic 

· A member of the family Enterobacteria
· Colon flora; sometimes carried asymptomatically 

Transmission & Symptoms:
· Transmission via oral route

· Associated with contact with infected persons, either symptomatic or carriers 

· Sewage, flies 

· Invades intestinal epithelium, ulceration, bloody diarrhea 

· Blood invasion: fever; delirium 

· Rose spots on the abdomen 

· Bowel perforation & gall-bladder infection
Diagnosis:
· Isolation from blood (1st week): Blood culture 

· Isolation from stool or urine (2nd week): 

    Culture on macconkeys medium: Pale lactose non fermenting colonies

· Serological diagnosis:

1. Widal test

2. ELISA

* Shigella: (Shigellosis) (Bacillary dysentery)

· A member of the family Enterobacteria 
· Gram negative bacilli, facultative anaerobic 

· Colon flora; sometimes carried asymptomatically 

Species 

A) Shigella dysenteriae 

B) Shigella sonnei 

C) Shigella flexneri 

D) Shigella boydii 

Transmission & Symptoms: 
· Transmission via oral route

· Associated with contact with infected persons, either symptomatic or carriers 

· Sewage, flies 

· Gastroenteritis often with watery diarrhea 

· Sometimes with bloody stools and mucous: bacillary dysentery 
* Escherichia coli:

· Gram negative bacilli, facultative anaerobic 

· Widely distributed among humans & animals

· Normal colon flora

· Used as indicator of water & food contamination with stool.
Transmission & Symptoms:
· Oral route 

· Colonize the gut in infants
· Infantile diarrhea 

· Traveler's diarrhea  

· Hemorrhagic E. coli diarrhea  
· Kidney damage in children

* Vibrio cholera (Cholera) 

· Cause: Vibrio cholerae
· Gram-negative curved bacteria, comma-shaped, facultative anaerobic 

· Normal flora in many animals 

Transmission & Symptoms: 

· Cholera enterotoxin inhibits water reabsorption by inhibiting the anion active transport mechanism in large intestinal 
· Gastroenteritis with extensive severe diarrhea (< 20 Liter/day)
·  “Rice water” stools 

· Dehydration & death
* Camphylobacter and Helicobacter

1. Camphylobacter jejuni
· Gram-negative spiral bacteria, microaerophilic 

· Normal flora of colon

· Common cause of mild to moderate gastroenteritis
2. Helicobacter pylori

· Gram-negative spiral bacteria, microaerophilic 

· Colonize the stomach lining underneath the protective mucous layer

· Stomach irritation and ulcers
* Staphylococci (Staphylococcal Food Poisoning)
Cause: 
Staphylococcus aureus
· Gram positive cocci arranged in clusters, catalase positive 

· Two major species 

· Staph. aureus is more virulent & is coagulase positive 

· Staph epidermidis is more common & is coagulase negative 

· Both are normal flora of skin & upper respiratory track 
Transmission & Symptoms: 

· Staphylococcal enterotoxin is secreted in contaminated food 

· Causes abdominal pain, nausea, diarrhea for a few hours with no fever
· Common in carbohydrate rich food as koshri, koskosi
· Staphylococcal enterotoxin is heat-stable
* Clostridium (Clostridial Food Poisoning)
Properties of the genus Clostridium 

· Gram-positive bacilli, obligate anaerobic, spore-forming 

· Widely distributed, especially in soil
Important species: 

1. Clostridium botulinum 

2. Clostridium perfringins
3. Clostridium difficile
A) Clostridium botulinum (Botulism)

· In improper sterilized  canned food

· Secrete Botulinum toxin: (Neurotoxin)  heat sensitive 

· Causes flaccid paralysis & death due to respiratory & cardiac failure 

Transmission & Symptoms:

1. Food botulism

2. Wound botulism 

3. Infant botulism 
Treatment: 
Administration of antitoxin 
B) Clostridium perfringins 

Transmission & Symptoms: 
· Transmitted via contaminated food 

· Secrete an enterotoxin

· Symptoms are similar to staphylococcal food poisoning, except that the clostridial enterotoxin is heat-labile
D) Viral : 
1. Hepatitis A virus
2. Rotavirus
3. Enteroviruses

4. Calicivirus

5. Astrovirus

6. Adenovirus

* Hepatitis A virus (HAV)
· Related to enteroviruses - single-stranded RNA virus
· Age group: 6-14 yrs


Transmission & Symptoms:
· Contaminated food, water (Feco-oral) 
(infected food handlers, raw shellfish)

· Close personal contact 
(household contact, child day care centers)

· Anorexia, malaise, nausea, diarrhea, fever, chills, Jaundice

· Symptoms last 2-6 weeks

Complications:


      

· Full recovery is typical, No carrier state , no chronocity or liver cancer

Diagnosis
1. Detection of HAV-IgM in serum by ELISA.

2. Cell culture – difficult and take up to 4 weeks, not routinely performed

3. Direct detection of the virus in stool by electron microscope 
4. PCR of stool.
Treatment:

· Symptomatic treatment 
· Vaccine available( Havrix)
* Rotavirus
· It is the most common cause of diarrhea in infants and children
· Moderate to severe vomiting followed by watery diarrhea and fever.  

E) Fungal : 
· Candida albicans( Diarrhea)

· Fungal toxins:

A) Aflatoxins 
B) Ergotamine

C) Mushroom toxins
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