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Foreword 

This report is intended to assist professional debate. Its publication at this time is not 
indicative of any particular concern about the prevalence of these diseases in Ireland. 

It is published in accordance with the policy of Mr. Willie O'Dea, T.O. , Minister of State 
at the Department of Health . 

Dr. Fergus Hill, 
Chairman , 
Food Safety Advisory Committee. 

June 1994. 
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Food Safety Advisory Committee 
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Minister for Agriculture, Food and Forestry in July. 1989. 
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To advise the Minister for Health and the Minister for Agriculture, Food and Forestry on 
matlers relating 10 food and zoonotic diseases referred to it and 10 make recommendations 
10 the Ministers. 
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Dr. Fergus Hill (Chairman) 
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Director of Veterinary Services , 
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Department of Clinical Medicine, 
Trinity College Dublin . 
Faculty of Veterinary Medicine , 
University College Dublin . 
Food Division, 
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Deputy Chief Medical Officer, 
Department of Health , 
Public Health Division , Department of Health . 
Food Safety Advisory Committee , 
Department of Health , 
Hawkins House , Dublin 2. 
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Leptospiral Infections 

Since Leptospira iClerohaemorrhagiae was first demonstrated as the cause of Weil's Disease 
in Japan in 1914, over 130 serotypes have been identified and Leptospirosis in man or 
animals has been caused by most of them. The spread of infection in each case is along a 
similar path . An animal, frequently a rat or other rodent serves as tbe host , often suffering 
little from the infection , but shedding Leptospira in his urine for a long time . In stagnant 
water or wet soil contaminated by urine , the Leptospiressurvive for Jongperiods (sometimes 
months) and if during this period they come in contact with human skjn, or mucous 
membranes of the eyes or nasopharynx , they may invade the blood stream and cause 
infection . 

The genus Leptospira comprises two species, Leptospira biflexa, which includes saprophytic 
scrotypes and Leptospira interrogans, which contains 202 pathogenic serovars in 23 ser
ogroups. In Britain and Ireland pathogenic leptospires from ten serogToups have been 
isolated from wild and domestic animals. I While Leptospires survive in moist conditions 
outside the host for many days to weeks, they are easily destroyed by drying, exposure to 
disinfectants and detergents, or heating to 5O"C for five minutes. Survival in salt water is 
only for a few hours. Leptospirosis presents in various ways. About 90 per cent of 
symptomatic patients present with a mild influenza-like illness which usua lly resolves 
uneventfully in two to three weeks. A small proportion develop haemorrhagiccomplications 
with severe kidney and liver failure with 10-20 per cent of these patients may die. 
Occasionally patients present with meningitis. 

Epidemiology 

Traditionally leptospirosis was associated with sewer workers , but farmers and agricultural 
and abattoir workers are now the main occupational group at risk , accounting for over 50 
per cent of cases. People in contact with rats or natural inland waters are potentially at 
risk . Of the 299 confirmed cases in EngJand and Wales during 1985-1989, leptospirosis 
due to L. hardjo from cattle accounted for 157 cases, L. icterohaemorrhagiae for 87, 
undetermined serovars for 45, and other serovars for 10. During the same period the 
Leptospira Reference Laboratory confirmed 44 cases from Scotland and 42 cases from 
Ireland .1 Of the forty-two (42) confirmed cases,leptospirosis due to L. icterohaemorrhagiae 
accounted for 20 cases, L . hardjo for 15 cases and the remainder were undetermined . Total 
prevention of leptospirosis is impossible . Large scale vaccination of domestic animals can 
prevent animal disease and decrease the frequency of renal excretion of leptospires . There 
is now good serological evidence that Leptospira hardjo commonly infects Irish cattle. For 
example , during the six month period (November 1990-April 1991 ) , 5,474 bovine serum 
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samples were tested for Leplosp;ra hardjo specific antibodies. Evidence of infection was 
detected in 49 per cent of cattle and 26.6 per cent of these animals had high tit res which 
may have been indicative of recent infection.2 Vaccination is now widely used in the control 
of leptospirosis in cattle and in dogs. Human vaccines have been used overseas in high risk 
groups with varied success. No buman vaccine is available in Britain or Ireland. 

Recommendalions for Reducing the Risk of Leptospirosis 

Recommendations include: 

-Improved surveillance of the disease. 

-Reduction of the rat population. 

-Non·handling of rat carcases with unprotected hands. 

-Covering all cuts with waterproof plasters. 

-The wearing of protective clothing, including footwear. 

Rivers, lakes and canals may be contaminated with leptospires shed by animals e.g. 
rats, cattle or dogs. Consequently showering after canoeing, windsurfing, water·skiing, 
swimming, paddling or accidental immersion in waterways would help to reduce the risks 
from this source. 

References 

I. Ferguson,lan R. Leptospirosis update . 1991 . B.J .M. 302, 128·129. 
2. Leonard, F. C. and Quinn, P. J . (1991). (Personal Communication). 
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Lyme Disease 

What is Lyme Disease? 

Lyme disease was described as a separate entity in 1977 because of a geographical clustering 
of children in Lyme, Connecticut , who were thought to have juvenile rheumatoid arthritis. 
The rural setting of the case clusters and the association of a particular type of rash 
(erythema migrans) as a feature of the illness suggested that the disorder was transmitted 
by an arthropod. Lyme disease is a multi system illness and affects primarily the skin, 
nervous system, heart and joints. In 1982. Burgdorfer and Barber isolated the spirochete 
responsible, now called Borrelia burgdorferi from a species of tick, lxodu dammini. Other 
species of tick may also be involved, c.g. Ixodes ricinus in Europe. In dogs, fever . anorexia 
and arthritis are the most commonly observed signs. There are isolated reports of the 
disease in the horse and of antibody titres to Borrelia in cows and cats. 

How is Lyme Disease Transmitted? 

The microbe that causes Lyme Disease is acquired by juvenile ticks (larvae) through 
feeding on the infected animal, usually a mouse . At a subsequent stage in development 
(nymph) , the ticks cling to vegetation of bushy wooded or grassy areas and transfer by 
direct contact to the skin of passing animals or humans. The bite of the infected tick can 
then transmit the spirochete to the new host. This transmission of the infectious organism 
appears to require that the tick be attached for at least 24 hours. The tick is very small and 
during its complex two year life cycle, it can affect a variety of hosts including mice , deer 
and possibly other animals as well as humans. It is important to note that not all ticks carry 
Lyme disease, and even a bite from an infected tick does not necessarily mean that the 
disease will follow. Prompt removal of a tick will lessen chances of disease transmission . 

Borellia burgdorferi have been isolated from blood, urine , synovial fluid and colostrum of 
infected cows. It has been demonstrated that rats and dogs can be infected through 
consumption of infected organs. Guinea pigs that consumed milk from an infected female 
became infected themselves. I In view of these findings the possibility of Lyme disease 
occurring as a food or milk borne infection should be considered. 

Whal are the Signs of Lyme Disease? 

Early: The first sign of Lyme Disease is usually a skin rash . While the tick may go 
undetected, the rash occurs at the site of the bite. It begins as a small red area, three to 32 
days after the bite, then gradually enlarges . often with partial clearing in the centre so that 
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it resembles a doughnut. These skin changes may be accompanied by Hu·like illness , such 
as fever , headache, stiff neck, sore and aching muscles and joints, fatigue , sore throat , and 
swollen glands. 

Late: Three major organ systems - the joints, nervous system, and heart - can be 
affected even weeks to months after the initia l tick bite . Symptoms usually appear within 
four to six weeks . Because of potential permanent disability, early detection is important . 

EpWemiDwgy 

While the disease is common in certain states of the United States it is now known to have 
a world·wide distribution . It is postulated that the spread of Lyme disease in the United 
States is related to the revening of farmland to woodland , thus improving the habitat for 
deer resulting in increasing numbers and a migration to new areas. Afforestation in Ireland 
can be expected to alter the epidemiology of this disease. 

The distribution of deer in Ireland and the location of laboratory confirmed cases are 
shown in Figure I, page 16. While the number of cases studied is small, it may explain the 
relatively high proportion from Galway.2 

Alternatively , tbese results may reHect sero positivity in the populations tested . Sera were 
examined from asymptomatic blood donors in Ireland.) In East Galway 15 per cent were 
reactive in a 8 . burgdor!eri Immuno Fluorescent Antibody (lFA) test but only 5 per cent 
of those from Dublin were positive. The prevalence of antibody in the sera of Irish patients 
referred for laboratory diagnosis was 14 per cent and this is similar to the level of antibody 
in specimens from England and Wales (11·16 per cent) tested at the same centre. 

How CDn Lyme Disease be Prevented?" 

The most common cause of Lyme disease is a bite from an infected tick . Knowing where 
these ticks are found , avoiding such areas, and (if bitten) promptly removing the tick are 
the primary preventive measures. Persons living in or visiting high risk areas should take 
the following precautionary measures:-

I. When walking in tall grass, woods , or dunes where ticks may be found, wear a 
long·sleeved shirt, long pants, high socks (with pants tucked tightly into the socks) 
and footwear. Apply tick repellant when in endemic area. 

2. Conduct daily "tick checks" after possible exposure. The ticks are most often found 
on the thigh, Hank, arms, underarms , and legs, and are very small. Look for new 
" freckles" . 

3. To remove a tick use a tweezers . If methylated spirit is dabbed on the area, removal 
is made easier. Try and avoid damaging the tick when removing. Grip the tick 
firmly and pull it straight out. 

4. Apply an antiseptic to the bitten area. 

5. Know the symptoms of Lyme disease. Jf you have been in an area where ticks are 
found between May and early Autumn and you develop such symptoms, particularly 
the skin rash andlor "flu" symptoms, see you r doctor promptly for evaluation and 
treatment. 
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Babesiosis 

Babesiosis is a malaria like disease caused by the intraerythrocytic parasite Babesia. The 
disease principally affects animals, but may occasionally affect humans when it presents 
with fever , fatigue and haemolytic anaemia . The first cases in animals were described by 
Victor Babes in Romania in 1888 and the genus was named Babesia in his honouf. The 
third recorded case of Redwater (Babesiosis in man) was described in an Irish patient by 
Fitzpatrick et al in 1969. 1 Three further cases have been described, one by Clarke el at in 
19892 and two by Egan et al in 1990.3 The condition has been described in both North 
America and Europe, but with different clinical and epidemiological features. 

In Europe cases are due principally to B. divergens. which is transmitted by the Ixodes 
ricinus tick. The disease has usually been described in people who have had a previous 
splenectomy, where it follows a fulminant , generally fatal course. 

Mode of Transmission 

B. Microti is transmitted during tbe summer months by bite of nymphal Ixodes ticks 
(L. dammini) carried by voles or mice .4 The adult tick is normally found on deer (who are 
not infected by the parasite) . The vector of B. bovis and B. diveregens in Europe appears 
to be I . ricinus. 

incubatiDn Period 

One to twelve months; shorter in asplenic individuals. 

Preventive Measures 

Persons who have had their spleens removed should be informed of the particular risk and 
may wish to take the following precautions:-

1. When walking in tall grass, wear a long sleeved shirt, long pants, high socks with 
pants tucked tightly into the socks and footwear. 

2. Apply a tick repellant when in endemic areas. 

3. Conduct daily tick checks after possible exposure. To remove a tick use a tweezers. 
If methylated spirit is dabbed on the area , removal is made easier. Try and avoid 
damaging the tick when removing. Grip the tick firmly and pull it straight out. 

4. Apply an antiseptic to the bitten area. 
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Orf Virus Disease 

Orf Virus Disease is due to a virus which is transmitted to man by contact with infected 
sheep or goats. 

In man the lesion is usually singular and on the hands , arms or face. It is maculopapular 
or pustular progressing to a weeping nodule measuring about 3 centimetres and lasts for 
about a month. It occurs most commonly in those who handle sheep including abattoir 
workers and in some countries such as New Zealand it is considered an important 
occupational disease. Bottle feeding of Jambs presents a risk. 

In sheep the primary lesion develops on the skin of the lips and then progresses from the 
pustular stage to form crusts or large scabs. Occasionally, lesions aTe found on the feet. 
The disease lasts for one to four weeks. 

The virus is highly resistant to desiccation (remaining alive for years on dried scabs) and 
may persist in the environment and on the animals skin and hair. It is transmitted through 
broken skin by contact with the infected animal or contaminated equipment and housing. 
It has an incubation period of 3-6 days. Susceptibility is universal but following recovery 
there is some degree of immunity. 

Control depends on good personal hygiene such as the washing of hands and arms with 
soap and water after handling sheep or objects they may have contaminated. Gloves may 
give extra protection when handling known infected sheep. As human infection in man 
may follow the administration of live orf vaccines to sheep, care should be taken when 
using such vaccines. 
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Cryptosporidiosis 

Cryptosporidiosis is caused by a protozoan parasite and is of increasing public health 
significance. It was first recognised in 1907 in animals, but it was not until 1976 that the 
first human case was diagnosed. Subsequently it was recognised as an important human 
pathogen in the AIDS epidemic. Current studies indicate that cryptosporidium infection is 
almost as common as salmonella infection, and almost three times more common as 
Shigella. 

Prtvaltnu 

Infection rales in Europe and the USA vary from 1 per cent to 4.5 per cent and the 
following group are particularly at risk: 

(3) children under two years of age 

(b) persons in c1~ contact with farm animals (cattle and sheep) and to a lesser extent 
pet animals 

(c) person in close contact with infected individuals (tbeir families , care workers and 
those in nurseries) . 

The infection is a major cause of diarrhoea in people returning from developing countries 
and higher rates of infection are reported in rural areas. 

Epidemiology 

Some aspects of this parasite that are important in understanding its epidemiology are as 
follows: 

(i) the existence of livestock as reservoir hosts 

(ii) the ability of the oocyst stage to survive in a cold and moist environment and to 
remain infective for six months or more 

(iii) small numbers can form an infective dose and oocysts are infective as they leave 
the host 

(iv) a remarkable resistance to most common disinfectants including the chlorination 
of drinking water 

(v) no drug or treatment regime is effective as a cure 

(vi) oocysts may sometimes be excreted for two months after cessation of symptoms. 
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A significant recent development in our understanding of the epidemiology of huma n 
cryptosporidiosis is the recognition of water as an important vehicle for infection . An 
outbreak in 1987 in which there were n cases was attributed to sewage contamination of 
a public swimming pool. Elsewhere in the same year, an outbreak involved 13,000 in a 
town of 65,000, and in this latter outbreak a possible source of contamination of the water 
supply was cattle in the catchment area of the water supply. It has been suggested that 
water may be important also in 'seeding' the pathogen which is then spread latterly fro m 
person to person. The source of water contamination may be from human sewage or from 
animal faecal matter. This pathogen is resistant to chlorine. Its removal from drink ing 
water can be achieved by either improved flocculation or filtration systems. There 3re 
indications that the examination of filter backwash for this parasite may provide an early 
indication of water contamination . 

In a recent study in Great Britain 23 per cent of infected persons reported contact with 
farm animals, 9 per cent reported drinking raw milk , and person to person faecal o ral 
spread appeared to account for up to 25 per cent of cases. Household pets have occasiona lly 
been identified as the source of infection . 

Symptoms 

Cryptosporidium was not recognised as a common human pathogen in the past because it 
was not considered in the differential diagnosis of acute diarrhoea: it is a small parasite, 
and may be confused with yeast and it requires special staining for its routine identification. 
The major symptoms are watery diarrhoea and abdomjnal cramps with vomiting and 
anorexia being reported in about half, and fever in a third of cases. The incubation period 
ranges from one to 12 days with an average of seven days. The average duration of 
diarrhoea is reported as nine days with a very wide range from one to 90 days. However, 
the oocysts, which appear in faeces from the onset of symptoms, con tinue to be excreted 
for eight weeks afte r symptoms resolve. The infection is self limiting in immuno-competent 
individuals and may be asymptomatic: it is not know if reinfection or latent infection with 
reactivation occurs. In immune-suppressed individuals infection can be intractable and 
terminal. 

Screening Tesls 

Any of the following methods of comparable sensitivity may be used for staining faecal 
smears: 

(i) modified Ziehl-Neelsen 

(ii) auramine/carbol fuchsin 

(iii) carbol (phenOl) auramine. 
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Control 

The following measures have been proposed: 

(a) Develop a strategy to : 

(i) monitor water supplies when indicated by local circumstances and known risks 

(ll) deal with a suspected waterborne outbreak 

(b) designate human cryplosporidiosis as a reportable disease 

(e) review advice to farmers on the storage, use and disposal of animal manure and 
sewage sludge, so as to reduce the risk of contamination of water sources 

(d) careful handwashing by those in contact with calves and other animals particularly 
those with diarrhoea 

(e) filtration or boiling of infected drinking water supplies 

(f) special precautions to be taken by the immuno-suppressed. 
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Staphylococcal Food Poisoning 

Staphylococcal food poisoning is due to the ingestion of one or more enterotoxins. Vomiting 
is the main symptom and occurs usually within two (2) hours after eating the food. Cooking 
does not destroy the enterotoxin. 

EpiJIemi%gy 

Foods most often incriminated in Straphylococcal Disease, include cooked meat , fi sh, 
poultry, bakery food (with cream fillings) , dairy produce and salads. Poor handling of food 
seems to be the major cause of outbreaks, especially in cate ri ng and retail premises. Most 
outbreaks can be traced directly to contamination during food preparation and are due to 
contamination of food by the food handler (Figure 1, page 28). Staphylococci are widespread 
in nature and are found on the skin and and in the noe of 30-50 per cent of individuals . 
They also occur in animals, including pigs and cattle where they may cause mastitis. 

Staphylococcal exterotoxins are a group of seven (7) serologically distinct proteins 
(A , B, Cl, C2, C3, 0 and E) , the production of which depends on environmental conditions 
such as pH , temperature and the presence or absence of other spoilage organisms. These 
can now be detected in foods (e.g. using the reverse passive latex agglutination test) . Cross 
contamination may occur between raw meat and cooked meat. Because of their salt 
tolerance, Staphylococci may grow in products such as ham, bacon and corned beef, which 
are semi-preserved by salt. 

Incidence 

As Staphylococcal food poisoning is not a notifiable disease in most countries, it may be 
under-reported. The data available for outbreaks in the UK 1970-1982 shows that it is 
responsible for 11 per cent of outbreaks investigated (163 out of a total of 1,479). 

I. There should be an adequate system for monitoring food preparation . 

The identification and proper control of critical control points throughout the food chain 
is essential . 

2. The avoidance of post process contamination and insurance of rapid and adequate 
cooling after heating. 
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3. Storage of hot and cold food at the correct temperature (above 65°e and at or below 
+ 3°e respectively) is essential. 

4. Food handlers should receive instruction on the proper way to handle food and on the 
importance of good personal hygiene. 

5. People with skin lesions (e.g . boils) should not handle food . 

6. Prevention of cross-contamination is important. 

Persons who handle raw foods, should not handle cooked foods , unless hands are well 
washed between procedures. 

7. Raw meat and cooked meat should be stored separately. 
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Foodborne Illness 

Food poisoning may result from ingestion of a wide variety of foods , contaminated with 
pathogenic micro-organisms, microbial toxins or chemicals. The diagnosis of food poisoning 
should be considered when an acute illness with vomiting or diarrhoea or neurological 
manifestations effects two or more persons who have shared a meal during the previous 
seventy-two (72) hours. 

Sources of I nfeclion 

Many foods are made safe by pasteurization or sterilization. Fresh foods are the source of 
many of the organisms which cause gastrointestinal illness if they 8re not handled and 
stored correctly . There 8re three main routes by which micro-organisms reach OUf food, 
namely . raw foodstufrs and ingredients , the food handler and the environment. Foods of 
animal origin are the primary source of many of the bacteria responsible for foodborne 
infections (see Table 1). Broiler chickens are a source of Salmonella , Campylobacter and 
Listeria . 

Epidemiology of FoodbomelUness 

The calculation of the true incidence in a Community is difficult as patients with transient 
diarrhoea may not consult their Doctor, and even if they do the illness may not be 
investigated. 

Surveillance data published from North America , Canada and other countries do show 
that foodbome infections are on the increase. In England and Wales , 15,168 cases of 
bacterial food poisoning were reported in 1983. This represented a 20 per cent increase 
over the 1982 figure, which was a 19 per cent increase over the numbers reported in 1981. 
The epidemiologica l data available on outbreaks between 1970 and 1982, show that the 
majority of outbreaks were of bacterial origin , comprising 566 Salmonella , 525 Clostridia 
perfringens , 166 Staphylococcus aureus , 63 Bacillus cereus and 14 due to other organisms . 
A further 145 incidents of Scombrotoxic, red bean, viral and unknown origin are also 
included. I 

Hepatitis A virus is spread by the faecaVoral route and via contaminated food and water . 
A recent survey conducted by a general practitioner in Galway showed that ove r 70 per 
cent of his patients had serological evidence of past infection. 
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Outbreaks have especially been associated with shellfish. Other "small round structured 
viruses" cause infections and may be transmitted by food . Botulism is rare and is due to 
ingestion of contaminated food containing the botulinum toxin . One outbreak was associ
ated with hazelnut yoghurt. 

Animals 3rc the main source of Salmonella infections although spread from person to 
person may occur . The route of infection is contaminated meal. The prevalence of a 
particular strain has varied over the years, in the 1950s S. typhim urium prevailed and this 
was attributed to infection in animals and poultry. The recent increase in S. enteritidis has 
been attributed largely to poultry and hens' eggs. Laboratory records of Sa lmonella 
infections in Ireland show a similar pattern. 

Records of outbreaks for the period 1980-1988 in England and Wales, do indicate new 
trends (Fig. 1). Campylobacters are now the commonest cause of infection - up to 30,000 
cases recognised each year. 2 Some of this increase is due to the introduction of better 
laboratory techniques, but also represents an increase in the incidence of infection. 
Campylobacters do not multiply in foods and in most cases are sporad ic, but th ere have 
been outbreaks attributable to contaminated milk and water supplies. Incidences of 
these could be reduced by control of the infection in broiler chickens and the efficient 
pasteurization of milk to prevent milk borne outbreaks. There has been a striking increase 
in reported cases of Listeriosis in England and Wales from about 25 in the early 1970s to 
29 1 in 1988 (Fig. 2). Although E. coli no rmally inhabits the gastrointestinal tract of man 
and animals-certain strains can cause intestinal infections, some of which a re food borne. 
Vero cytotoxin producing E. coli (¥fEC) infections are uncommon but they may be of 
increasing importance. Enteropathogenic E. coli (EPEC) which cause disease in infants 
may be transmitted via contamination from feeds or directly from infant to infant. 

Ente rotoxigenic E. coli (ETEC) causes disease in infants in countries whe re hygiene is 
poor and also in travellers to such countries. In a laboratory study of gastroenteritis 
associated with enterotoxigenic E. coli carried out over a two year period and involving a 
thousand patients, only four cases were identified .l lnfections from Yersinia ente rcolitica 
are increasing and the diarrhoeal illness resulting, usually affects children under five years 
of age. 

In the case of Scombrotoxic fish poisoning the fault lies at the processing stage when the 
fish is not properly stored - a toxin (histamine) produced by the action of the normal fi sh 
flora on the histidine rich fish flesh is very stable and cannot be destroyed by curing or 
heating . 

Food Handler - Food Environment 

Organisms may also be transferred to food by the food handler, eithe r directly or by cross 
contamination - through the use of hands, utensils or equipment which have not been 
adequately cleaned and disinfected between the preparation of diffe rent foods . Only in 
relation to Staphylococcus aureus food poisoning does the food handler have an important 
role . The Staphylococcus aureus is frequently found in the nose and on the skin and can 
be readily transferred to foods by handling. Good. hygiene and regular hand washing will 
reduced the incidence of this infection. 
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Costs and Casts 

The cost of food borne disease may include loss of earnings and costs of diagnosis and 
investigation of an outbreak and the costs of recalling and destruction of the implicated 
food where a common food source outbreak is identified. There may also be indirect cOSts 
such as compensation for the victims and legal fees. The results of five different surveys in 
North America listing the number of cases and costs per year of food borne gastroenteritis 
is sct out in Table 2. 

The Salmonellosis outbreak in Cumbria , England, in 1985 (76 cases - one death) due to 
consumption of infant dried food , resulted in more than a £22 million loss to the company 
and one of two production units was subsequently closed with the loss of 100 jobs. 

Control 

Improved cont rol can be achieved by better microbiologicaJ quality of raw materials, 
prcvention of cross-contamination throughout thc food chain and by better handling and 
adequate storage and cooking of food. There must be adequate controls at all points in the 
food chain in which microbial hazards can occur. During canning or other heat processing, 
the maintenance of the required temperature for sufficient time to inactivate viruses, 
organisms and their toxins is vital. All staff should be adequately trained in basic food 
hygiene . The factors which contributed to outbreaks of food poisoning in England and 
WaJes 197()"82 are set out in Table 3. 

The final line of defence in the prevention of most types of bacterial food poisoning is good 
kitchen hygiene and requires education of those involved in the preparation , processing 
and serving of food , both on the domestic and commercial scale . 
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TABLE I 

PRINCIPAL FOOD SOURCES OF THE COMMON FOOD-POISONING ORGANISMS 

Agent 

Campylobacter jejuni 

Salmonella 

Clostridium perfringens 

Staphylococcus aurcus 

Bacillus cereus and other Bacillus 
spp. 

Escherichia coli 

Vibrio parahacmolyticus 

Yersinia enterocolitica 

Listeria monocytogenes 

Viruses· 

Food Source 

Raw poultry, meat , raw or inadequately heat
treated milk , untreated water. 

Raw meat and poultry , raw milk , eggs . 

Meats, poultry. dried foods, herbs , spices , 
vegetables. 

Cold foods (much handled during preparation) . 
dairy products , especially if prepared from ruw 
milk . 

Cereals , dried foods , dairy products, meat and 
meat products, herbs and spices . 

Many raw foods. 

Raw and cooked fish, shellfish and other 
seafoods. 

Raw meat and poultry, meat products, milk and 
milk products , untreated water. 

Meat , poultry , dairy products, vegetables, 
shellfish. 

Raw shellfish, cold foods prepared by infected 
foodhandlers. 

· For example , small round structured viruses, parvovirus , hepatitis virus . 

TABLE 2 

ESTIMATED NUMBERS OF UNITED STATES CASES AND COSTS PER YEAR OF 
FooDBORNE GASTROENTERITIS FROM FIVE INDIVIDUAL SURVEYS 

Type of Illness Estimated Number of Cases Costs (US $) 

Intestinal infectious disease 99 million 23,000 million 

Foodborne diarrhoeal disease 24-81 million High 

Foodborne diarrhoeal disease 33 million 7,700 million 

Foodborne disease 12.6 million 8 ,400 million 

Foodborne disease 6.3 million 4,800 million 
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TABLE) 

!"ACTORS THAT CONTRIBUTED TO OUTBREAKS OF FOOD-POISONING IN 
ENGLAND AND WALES, 1970-1982 

Factors 

Preparation too far in advance 
Storage at ambient temperature 
Inadequate cooling 
Inadequate reheating 
Contaminated processed food 
Undercooking 
Contaminated canned food 
Inadequate thawing 
Cross-contamination 
Raw food consumed 
Improper warm holding 
Infected food handlers 
Use of left overs 
Extra large quantities prepared 

-1,479 outbreaks studies. 
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% of Outbreaks· in which Factors 
Recorded 

57 
38 
32 
26 
17 
15 
7 
6 
6 
6 
5 
4 
4 
3 
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Figure 2 . Reported cases of Listeriosis in England and Wales 1980-1988. 
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Enterohaemorrhagic E. coli 
(EHEC/VTEC) 

The pathogenic st rains of E. coli that have been associated with foodborne illness are now 
divided into four groups: 

(a) Enteropathogenic (EPEC) include E. coli serotype that historically have been 
associated with infantile diarrhoea . 

(b) Entc roi nvasive (EIEe) strains were first recognised in the 19405 and produce a 
dysentery type of diarrhoeal illness. 

(c) Entcrotoxigenic (ETEC) cause travellers' diarrhoea in those moving from areas 
of good hygiene and temperate climates to a reas with lower standards of hygiene . 

(d) Entcrohae morrhagic (EHEC) includes strains associated with hacmorrhagic colitis 
and produce verotoxins (VTEC). 

It was not until the early 1980s that E. coli serotype 0157:H7 was associated with foodbome 
illness. It is now recognised as an important cause of foodbome illness with increasing 
numbers of cases being reported in Canada, USA and the UK. The severity of the 
illness which includes hae morrhagic colitis, haemol ytic uraemic syndrome and thrombotic 
thrombocytopenic purpur:l identify it as a more important pathogen than other types of 
enteropathogenic E. coli. 

It is considered tha t food of animal origi n may be an im portant source of this pathogen. It 
is more sensitive to heat than typical isolates of salmone lla but it survives well in frozen 
meat for up to nine hours. The procedure used for isolating E. coli in foods are not useful 
for isolating this pathogen so it is necessary to use specialist isolation methods. 

In no rth America most outbreaks of this serotype have been linked to the consumption of 
undercooked minced beef and less often to unpasteurised milk. Epidemiological studies in 
Scotland have implicated va rious undercooked meats such as hamburgers and poultry and 
in England turkey roll sandwiches. 

Outbreaks a re like ly to elude recognition until fuller screening and surveillance is estab4 

lished. Recently the Public Health Laboratory Service (UK) have set up a Working 
Group "comprising clinical microbiologists, epidemiologists and veterinarians as well as 
representatives from Ireland , Wales and Scotland", in order to help c04 0rd inate resea rch 
and other activities re lating to this "rapidly emerging pathogen". 

It has been suggested that the use of good manufacturing practices in th e processing of 
food of animal origin and proper heating of foods before consumption arc important 
control measures for the prevention of E. coli 0157:H7 infections . 
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