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Keeping foods of animal 
origin safe 
Fritz K. Kiiferstein & Fransois-Xavier Meslin 

F oods of animal origin constitute 
a certain proportion of most 
people 's diet. Food animals 

help to sustain human life, but there 
is a negative aspect: a number of 
diseases can be directly transmitted 
by contact with animals (living or 
dead), or indirectly by eating such 
foods as eggs, meat, poultry, fish, 
shellfish and dairy products. In
direct transmission of disease can 
occur in two ways: foods may serve 
as a medium which allows bacterial 
pathogens to grow, or they may 
merely act as a passive vehicle of 
pathogens (as occurs with parasitic 
and viral diseases). 

Many bacterial diseases due to 
microbes originating from food 
animals have emerged during the 
past 20 to 25 years. Inappropriate 
hygienic practices at animal hus
bandry, slaughterhouse and food 
processing levels are some of the 
factors which facilitate the multipli
cation and spread of these bacteria in 
food. Outbreaks of disease in hu
mans are then all too likely. Non
typhoid Salmonella and 
Campylobacter are the two most 
important organisms in this context. 
Salmonellosis in particular has 
increased tremendously over the past 
two to three decades, in many cases 
due to an emerging serotype called 
Salmonella enteritidis. Poultry 
meat, eggs and food containing eggs 
are often the predominant sources of 
this pathogen. Multidrug-resistant 
Salmonella typhimurium DT104 has 
been linked to poultry, a variety of 
meats and meat products, and unpas
teurized milk. Campylobacteriosis 
has increased so much over the last 
10 to 20 years that it is now the 
leading foodborne disease in several 
industrialized countries; again, the 
main vehicles for its transmission 

are poultry and unpasteurized milk. 
Another emerging pathogen 

which is frequently transmitted by 
food of animal origin is enterohaem
orrhagic Escherichia coli (especially 
E.coli 0157:Hl). First identified in 
1982 in the USA, this organism has 
caused serious outbreaks in several 
parts of the world, and beef has often 
been the vehicle of transmission. 
The largest reported outbreak so far, 
in Japan in 1996, affected more than 
9500 people (mainly schoolchildren) 
and caused 11 deaths, this time 
probably as a result of eating radish 
sprouts. A particularly dangerous 
pathogen, it affects the kidneys in 
about 10% of infected patients, 
leading to the life-threatening 
haemolytic uraemic syndrome. 

Examples of parasitic and viral 
diseases which are transmitted by 
foods of animal origin include: 
• toxoplasmosis (caused by a 

protozoa), trichinellosis (caused 
by a nematode parasite) and 
cestodiasis (a tapeworm) infec
tion, as a consequence of eating 
raw or undercooked meats; 

• nematodiasis and trematodiasis 
(caused by a parasitic fluke) , as a 
consequence of eating raw or 
undercooked fi sh or shellfish; 

• viral hepatitis A and E, through 
eating raw or undercooked shell
fi sh. 

Human infections caused by food
borne parasites or viruses are very 
common. Toxoplasma gondii in 
women, for instance, affects three 
out of every 1 OOO pregnancies, 
resulting in feta! death, prenatal 
morbidity or chronic infections. As 
for trematodes, more than l 0% of 
the world's population are thought to 
be at ri sk of being infected. In 1988, 
a huge outbreak of hepatitis A in 

Raw foods such as poultry, meal, eggs or milk 
often contain pathogens which can lead to 
disease in man. These pathogens can be 
eliminated by sound technologies and correct 
cooking practices. 
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Shanghai, China, affected just under 
300 OOO people who had eaten 
molluscan shellfish (cockles). 

Public health authorities are also 
concerned about food of animal 
origin which contains certain chemi
cal contaminants, whether of envi
ronmental origin or used as veteri
nary drugs to treat or protect farm 
animals. Mercury is one example of 
an environmental contaminant; 
while it is a normal constituent of the 
aquatic food-chain, contamination of 
water has led to high, toxic concen
trations of mercury in shellfish, 
resulting in serious ri sks to human 
health. Drugs used in veterinary 
medicine and animal husbandry, if 
not administered under approved 
conditions, may lead to unwanted 
residues in food of animal origin and 
therefore pose health hazards. 

Marine biotoxins such as scom
brotoxins, ciguatoxins and phyco-
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toxins form another category of 
chemical contaminants which may 
cause poisoning in people who eat 
fish. In many countries this is a 
major public health problem, affect
ing thousands of people annually. 

Whatever the pathogen or vehicle 
of transmission, the key means of 
preventing and controlling biologi
cal foodborne hazards are: 
• prevention of contamination of 

food ; 
• prevention of the growth of 

(bacterial) pathogens; 
• prevention of the spread and 

survival of pathogens. 

These imply three main measures of 
protection from foodborne diseases. 

Three measures of protection 

Firstly, the hygienic quality of raw 
foodstuffs at the production level 
must be improved. Although pro
ducing completely pathogen-free 
milk, meat, poultry and eggs is 
possible experimentally, its applica
tion on a large scale is not yet feasi
ble. However, by applying the 
principles of good agricultural as 
well as animal husbandry and health 
practice, and by improving the 
environmental conditions under 
which animals are raised, the hy
gienic quality of such raw food 
products can be improved and spe
cific pathogen-free products (e.g. 
free of Brucella, Mycobacterium 
bovis, Cysticercus spp, etc.) can be 
produced. The quality of water in 
which fish and shellfish are grown 
must also be safeguarded; provided 
it is not contaminated with human or 
animal faeces, the harvesting of 
products free from pathogenic bacte
ria and viruses is possible. Even so, 
it is not possible to exclude certain 
parasites, such as nematodes. 

Secondly, food-processing tech
nologies should be applied to pre
vent the spread and survival of 
pathogens in food. Pasteurization, 
sterilization and irradiation con
tribute to food safety by reducing or 
eliminating pathogenic microorgan
isms. In countries where milk pas
teurization is widespread or 

compulsory, it has been possible to 
prevent many diseases transmitted 
through milk. Poultry remains a 
common source of salmonellosis and 
campylobacteriosis. It is possible 
that, in the near future , irradiation of 
meat and poultry products wi ll play 
a similar role to that of pasteuriza
tion of milk, although its application 
on a large scale is not yet feasible. 

The third and last line of defence 
is the most critical, and should 
protect the health of consumers even 
if the other two fail. This is the 
education of food-handlers in the 
principles of safe food preparation. 
These include professional cooks, 
persons handling food in catering 
establishments (including street
vendors ), and those in charge of 
preparing food at home. The educa
tion of food-hand lers is vital be
cause, in most cases, foodborne 
diseases stem from: 
• insufficient cooki ng of food or 

reheating of previously cooked 
food; 

• preparation of food several hours 
before it is eaten, combined with 
inadequate storage; 

• use of contaminated raw food; 
• cross-contamination in the place 

where food is prepared; 
• preparation of meals by infected 

or colonized people. 
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These three measures of protection 
equally apply to the prevention of 
chemical poisoning in food. Here, 
however, the ro le of food-handlers is 
much more limited and a bigger role 
must be played by industry and the 
food control authorities. 

Every effort should be made to 
educate those responsible for prepar
ing food for the family, since cases 
of foodborne disease are frequently 
due to mishandling of food in the 
home, as a result of negligence, 
ignorance or ingrained traditions and 
habits. Women in particular should 
be targeted as they are the ones 
usually responsible for feeding 
infants and young children, who 
suffer high rates of sickness and 
death caused by foodborne diar
rhoea. Educating children in schools 
should also be recognized as an 
effective means of communicating 
to parents the concept of food safety 
and implanting the principles of safe 
food preparation in the minds of 
future adults. • 

Dr Fritz K. Koferstein was formerly Director of 
WHO's Programme of Food Safety and Food 
Aid. Dr Froni;:ois·Xavier Mes/in is Chief of the 
Zoonotic Diseases Unit in the Division of 
Emerging and Other Communicable Diseases 
Surveillance and Control, World Health 
Organization, 12 1 1 Geneva 27, 
Switzerland. 

Public health authorities are increasingly concerned about microbes that may exist in food of animal 
origin Photo WHO/ PAHO/ C. Gaggero 




