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Lecture 3:
Food Poisoning and Cholera

Introduction

An acute intestinal infections transmitted mainly by food. in fecal-oral rout

The term “food poisoning,” however, is usually reserved for instances in which a single meal
can be incriminated as the source
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This situation typically arises when multiple cases of the same gastrointestinal syndrome
develop at the same time among persons whose only common experience is a meal shared at

a social event or restaurant
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The probable etiologic agent can usually be assessed from knowledge of the incubation
period, the food vehicle, and the clinical findings
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Food Contamination

Micro-organisms occur naturally in the environment, on cereals, vegetables, fruit, animals,
people, water, soil and in the air.
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Food which is contaminated with food poisoning micro-organisms can look, taste and smell
normal.
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Changes in the importation, processing, and distribution of foods have increased the
complexity and potential for food-borne transmission of enteric pathogens.
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Outbreaks that in the past might have been limited, may now be widely distributed by
fast-food chains or airline catering services
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The organisms may be present as contaminants in raw food before cooking or introduced by a
carrier or contaminated utensil involved in preparation.
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Causes of bacterial food poisoning include failure to kill the organisms by adequate cooking,
almost always followed by a period of warming (incubation) long enough for the organisms to
multiply to infectious numbers or, in the case of toxigenic disease, to produce sufficient toxin
to cause disease.
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**In 80 to 90% of investigated outbreaks of bacterial food poisoning, the most important
contributing factor is the use of improper storage temperatures for the food.

This factor may obtain in home-cooked meals as well as those prepared in restaurants, in
schools, or at large social events such as community picnics.

High risk food:
1-meat and meat products
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2-milk and dairy products
3-Fruit

Factors affecting food poisoning:

1-preparation of food too far in advance; | »4S s s S 5K JSY) juany

2-storage at ambient temperature; & il dals 548 1015 ) ja da o)y 4S i

3-inadequate cooling;

4-inadequate reheating
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6-inadequate thawing
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Mechanisms:

Mechanisms of food poisoning can be either infections or intoxications, caused by ingestion of
a toxin produced by bacteria in the food before it was eaten.
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**Intoxications have shorter incubation periods than infections and may involve extra
intestinal symptoms (eg, the neurologic damage in botulism).

The epidemiologic circumstances of food poisoning vary with the etiologic agent but virtually
always involve a breach in the recommended procedures for handling food
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Causative Microorganisms

The most common causes of food poisoning are shown in this Table

Clinical and Epidemiologic Features of Food Poisoning

TyPICAL PRIMARY
PERCENTAGE INCUBATION CLINICAL
EmioLoGy OF CASEs® Per1OD FINDINGS CHARAcCTERISTIC FooDs
INTOXICATION®
Bacillus cereus 1-2 1-6h Vomiting, Rice, meat, vegetables
(vomiting toxin) diarrhea
Clostridium botulinum 5-15 12-72h Neuromuscular Improperly preserved
paralysis vegetables, meat, fish
Staphylococcus 5-25 2-4h Vomiting Meats, custards, salads
aureus
Chemical® 20-25 0.1-48 h Variable Variable
INFECTIONS®
Clostridium 5-15 9—15h Watery diarrhea Meat, poultry
perfringens
Salmonella 10-30 6—48h Dysentery Poultry, eggs, meat
Shigella 2-5 12-48 h Dysentery Variable
Vibrio parahaemolyticus 1-2 10-24 h Watery diarrhea Shellfish
Trichinella spiralis 5-10 3-30 Fever, myalgia Meat, especially pork
days
Hepatitis A 1-3 10-45 Hepatitis Shellfish
days
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Clostridium perfringens, . infection 5| J Clostridium botulinum toxin, bacillus cereus
salmonella, shigella, Vibrio parahaemolyticus, Trichinella spiralis, Hepatitis A
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Epidemiology:

In recent years, of the 400 to 500 outbreaks (10,000 to 15,000 cases) reported each year in the
United States, fewer than 200 are “solved.”
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Food poisoning characterized by a short incubation period (eg Staphylococcus aureus) is more
likely to be recognized. Sampling problems are well recognized, with Salmonella, Clostridium
perfringens, and S. aureus accounting for more than 70% of those for which a microbial
etiology can be found
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There are also large geographic differences in reporting.
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For bacterial infections such as Salmonella and Shigella, which are not normal members of the
stool flora, establishing the diagnosis by isolating the causative organism is relatively easy.
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If the circumstances indicate C. perfringens or S. aureus food poisoning, investigation involves
cultures of vomitus, stool from several cases, and the suspect food.
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In some cases, toxin detection is required to establish the etiology and source.
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Clinical Manifestations:

Food poisoning can be mild or severe. The symptoms will be different depending on what type
of bacteria is responsible.

Common symptoms include:
severe vomiting/diarrhea/exhaustion/headache/fever/abdominal pain/ tiredness

Clostridium botulinum: Onset 24 — 72 hours. Voice change, double vision, drooping eyelids,
severe constipation. Death within a week or a slow recovery over months.

Campylobacter: Onset 2 — 11 days. Fever, headache and dizziness for a few hours, followed by
abdominal pain. This usually lasts 2 — 7 days and can recur over a number of weeks.

Clostridium perfringens: Onset 8 — 22 hours. Abdominal pain, diarrhoea and nausea. This
usually lasts 12 — 48 hours.

E Coli 0157: Diarrhoea, which may contain blood, can lead to kidney failure or death.

Staphylococcus aureus: Onset 1 — 6 hours. Severe vomiting, abdominal pain, weakness and
lower than normal temperature. This usually lasts 6 — 24 hours.

Diagnosis:

The diagnostic approach therefore requires that the physician assess the clinical and
epidemiologic features of the case, decide which organisms are potential causes, and provide
this assessment to the laboratory
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1-Microscopic examination

The presence of polymorphonuclear leukocytes or blood in the stool correlates with organisms
that produce disease by invasion, but false-negative results are common. The leukocytes may
be seen in unstained or methylene blue—stained wet mount preparations; the absence of fecal
leukocytes, however, does not exclude invasive diarrhea. The observation and morphologic
characterization of amebas and flagellates on wet or stained preparations are the primary
means by which these infections are diagnosed.
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2. Culture:

Isolation of the etiologic agent is the primary means by which bacterial enteric infection is
diagnosed. In enteric fever the organism is typically present in the blood in the early stages of
disease. Blood cultures are, however, usually negative in watery diarrhea and dysenteric
infections, and stool culture must be relied upon for diagnosis. Fortunately, several good
selective media have been developed for both direct plating and enrichment culture, which
allow isolation of the infecting organism in the presence of a predominant normal flora.
Selective media are then used for the various enteric pathogens. Media routinely used may
vary between clinical laboratories but should include those appropriate for Salmonella,
Shigella, and Campylobacter jejuni.
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The B cytotoxins of C. difficile can be detected by its cytopathic effect in a cell culture system.
In most clinical cases, enough toxin is present for direct detection in a stool specimen. This
assay is currently available only in reference laboratories.
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Methods that detect the C. difficile A and B toxins by latex agglutination are now in common
use

4. Antigen and Antibody Detection
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At present, antibody detection is useful in the diagnosis of amebic dysentery caused by E.
histolytica and of typhoid fever.

Both are considered ancillary (32=Lus )to the primary diagnostic tests, which involve specific
detection of the organism by microscopic and cultural methods.

Reagents are commercially available for the detection of rotavirus antigen in stool by latex
agglutination or enzyme immunoassay. These methods have a sensitivity roughly comparable
to that of electron microscopy.
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Serologic methods have been described for many other causes of gastrointestinal infection
but are not generally used because of lack of sensitivity, specificity, or availability of reagents.

Management:
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In most gastrointestinal infections, the primary goal of treatment is relief of symptoms, with
particular attention to maintaining fluid and electrolyte balance.
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The effects of common antidiarrheal medications such as subsalicylate-containing compounds
(Pepto-Bismol) or antispasmodics (loperamide) are variable, depending on the etiology.

4ihed diarrhea sxie U Sia o Clopram sIPlasil 4xhz: vomiting sxie s i al je V) Cagail 4y o) axii

loperamide sl Pepto-Bismol
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In general, they may be helpful for the watery diarrhea caused by enterotoxins, but not for
dysentery caused by mucosal invasion, and antispasmodics may be harmful in the latter
instance



Antimicrobial agents are usually not indicated for self-limited watery diarrhea but are required
for more severe dysenteric infections. Some enteric infections, such as typhoid fever, are
always treated with antimicrobics.

Prophylactic regimens for traveler’s diarrhea have been effective if it is recognized they do not
cover all potential causes

Gram-negative rods
Vibrios — Cholera
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General Characteristics S Gl

Gram-negative, curved, comma shaped bacilli

Motile by single polar flagella

Non spore forming and Non capsulated

Most vibrios have relatively simple growth factor requirements and grow well in alkaline pH
Facultative anaerobes

Oxidase and catalase positive

Vibrio cholera is the most important species

Classification (ulelS sa 513l

According to pathogenicity:

Group A — Vibrio cholerae

which includes classical, EI-Tor, INABA, Hikojima
Group B — non cholera Vibrios (Non pathogenic to man)

According to surfacr antigen (serogrouping), by presence of specific O antigen, serogroups O1
to 0139

Epidemiology
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Primary habitat for Vibrios is mainly water .Transmission in countries with poor sanitation by:
1-Ingestion of contaminated water or seafood
2- Exposure of ruptured skin or mucous membrane to contaminated water
The organism can cause epidemics and pandemics

(Since 1817 the world has 7 cholera pandemics)
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1- 1977 and 1978 outbreaks were reported in Japan
2- 1983; 13 African countries reported the disease

3-1991 cholera appeared in South America, within a year it spread to 11 countries, and
through the continent

4-In 1992 large outbreaks began in India & Bangladesh caused by a previously unrecognized

serogroup

5. 2010 Haiti outbreak affected ~5,000,000 person

Virulence Factors (siege (fia ) @iSall S

Cholera toxin (enterotoxin) very important in inducing watery diarrhea /Somatic O

antigens/Motility/Mucinase/Hemolysin/Cytotoxin
Clinical Presentation:
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Cholerais toxin mediated, severe diarrheal disease caused by V. cholerae 01 & 139 serotype
It is endemic in southern Asia (India, Pakistan, and Bangladesh)

Incubation period of the disease is 1-4 days

Sudden onset of intense vomiting and rice water diarrhea with rapid dehydration

The disease progresses from the first liquid stool to shock in 4-12 hours, with death following
in 18 hours to several days

Laboratory Diagnosis
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TCBS medium is selective because:
1-High conc. of thiosulfate and citrate & strong alkalinity of this medium (pH9)
2-Contains bile salts which kills most intestinal commensals
3-Sucrose fermenting Vibrio spp (V. cholerae) appears as yellow colonies
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Yellow colonies due to sucrose fermentation Jex
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Gram-negative ,with single polar flagella

Thank you hope



