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the problems of urban areas in 1977, and
developed a series of activities under the
title Veterinary Urban Hygiene (VUH).
These activities have evolved mainly in
developed countries, as they require con-
siderable resources, adequate veterinary
organization and political support. In
developing countries the VUH activities
are often very limited, performed by gov-
ernmental agencies (ministries of health,
agriculture, interior) and sometimes sup-
ported by international organizations
(WHO, FAO, OIE: World Animal Health
Organisation, etc.) by foreign govern-
ments (bilateral and multilateral agree-
ments) and by non governmental organ-
izations. In the Mediterranean these

activities are co-ordinated by the
Mediterranean Zoonoses Control Centre.
The activities of VUH may be divided into
different categories, which to some extent
overlap:

[] Rabies control and connected
activities (dog population control, etc.);

[ Control of other infections transmitted
by animals (e.g. leishmaniasis, brucellosis,
etc.);

[J Control of economically important ani-
mal diseases (e.g. rinderpest, foot and
mouth disease, sheep pox, parasitoses etc.);
O Hygienic control of food of animal
origin (“from the farm to the table”) in
slaughterhouses, markets, food stores,
restaurants etc.;

[J Control of economically important
animals in urban areas (situation rus in
urbe: countryside in the city);

[ Controls in rural areas which have
acquired characters (and problems) of
urban areas (situation urbs in rure: city in
the countryside);

[J Control of populations of synanthropic
animals (e.g. pigeons, cats, rodents,

monkeys) creating problems in urban
areas.

International and national agencies inter-
ested in health, nutrition, the environ-
ment and economies of developing coun-
tries are inclined to employ the modern
methods which are applied in high
income countries, such as HACCP (Health
Analysis Critical Control Points) and HSR
(Health System Research). Often, howev-
er, the local technical and economic bases
are not strong enough to permit the
application of these methods. In almost
all cases it is necessary to pay attention to
numerous prerequisites concerning appli-
cability of VUH to the local situation.
Priority establishment is unavoidable.
Where political support and adequate
resources are provided, research and
training will furnish the cultural and
human background needed.
Collaboration with the medical and other
existing services has to be established, as
VUH is a multidisciplinary practice,
encompassing all sectors involved in
urban policy and management.

The control of Cysticercosis

In rural and urban areas

Cysticercosis is one of the most dangerous diseases caused by a para-
site that passes from animals to human beings. It is most prevalent in the
rural areas of developing countries, from where it can become a threat in

urban areas too. Cysticercosis is closely related to economic standards,
culture and aspects of hygiene. Latin America, non-Islamic parts of Africa
and South East Asia and especially India face major problems with this
disease. In this article the author describes cysticercosis that originates
from pigs (Cysticercosis cellulosae) in Bolivia, South America.
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hen talking with people in the vil-

lage of Punata, near Cochabamba,

one notices that ‘triquina’ is some-
thing that they are worried about. This
parasite, that one can see as small nod-
ules, or cysts, on the pig’s tongue, is
renowned for its ability to cause disease
in humans. The exact symptoms of this
disease are not generally known, whereas
everyone knows that the price one can
fetch for a pig with ‘triquina’ is consider-
ably lower than the price of one without
cysts. In the weekly Punata market there
is a specific site where every pig on sale is
reviewed by traditional ‘triquina
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controllers’, usually older women, who
receive a small fee for each pig. With
great skill, these women immobilise each
pig and check its tongue.

There is less general knowledge about
the ways to prevent the pig from getting
the ‘triquina’, and even professional peo-
ple are often confused, though many of
them know that the name ‘triquina’ is not
right. The parasite is actually called “-
cysticercus’. Triquina is another, much
smaller, zoonotic parasite in the meat of
pigs and other animals (Triquinella espir-
alis). Some pig owners indicate that, in
order to prevent cysticercosis, it is better
to buy white pigs from the larger farms;
others assume that one should give the
pig special food before taking it to the
market. Most people know, however, that
once a pig has the cysts in its muscles, no
medicine can get it out.

The municipality, responsible for the
market, does not really know what to do



about the problem, and leaves the control
to the traditional structures, without
enforcement. There is no compensation
for the pigs found ‘positive’, so these ani-
mals are used for meat anyway. Most pigs
in the region are slaughtered in back-
yards without formal meat inspection.
Traditional pork dishes, however, usually
include deep frying or long cooking of
the meat, which considerably diminishes
the danger of transmission of the parasite.

REAL PROBLEM

One of the reasons for the confusion
about cysticercosis is that the life cycle of
this parasite is very complicated.
Cysticercosis occurs in both pigs and cat-
tle, and represents a problem for humans.

Studies indicate that the incidence of cys-
ticercosis is quite alarming, especially of
Cysticercosis cellulosae, which derives from
pigs. It affects, to varying degrees, some 19
countries in Latin America and is of real
significance in 15 of them. In some
regions, between 15 and 60 % of the pigs
kept in traditional systems have antibodies
against the parasite, indicating that they
have been in contact with it during their
lifetime. Other studies have indicated that
around 30% of the pigs have cysticercus
nodules on their tongues. In Bolivia
between 1.4 and 2% of the people in rural
areas have the Taenia solium parasite in
their intestines; the WHO considers it a
serious problem when the level of people
infected with Taenia solium is above 1%.

Call for ConTribuTiONS

The third issue of the Urban Agriculture
Magazine will focus on “Health related
aspects of urban agriculture”. The publica-
tion is planned for February 2001.

City authorities have often been reluctant
to accept urban agriculture because of
perceived health risks. Nevertheless, urban
agriculture can have both negative

and positive effects on the health and
environmental conditions of an urban
population.

We invite you to report and discuss both
positive and negative relationships
between urban agriculture and health.

Article contributions could be in the
form of integrated case-studies or more
specifically deal with a certain issue.
The following issues are suggested:
1. Clarification of concepts and
definitions; Debunking of persistent myths
regarding the relation between urban
agriculture and health
2. Strategies to enhance the positive effects
of urban agriculture on health of the urban
population (enhanced access to food,
improved food security, better nutrition)
3. Strategies to mitigate effectively the
health risks associated with urban
agriculture, like:
0 communicable diseases associated
with urban agriculture (e.g. malaria)
O health risks associated with the reuse
of (untreated or poorly treated) waste
and waste water in agriculture

O health risks related with keeping live-
stock in densely populated areas
O health risks related with the agricul-
tural use of water and soils that have
been contaminated by industry and
urban traffic (e.g. heavy metals)
O health risks related with the intensive
use of agrochemicals
4. Gender and Poverty aspects
5. Institutional aspects

You and/or your colleague(s) are invited
to contribute to this issue of the Urban
Agriculture Magazine with an article,
further suggestions, description of best
(or bad) practices in general, photo’s and
information on interesting publications,
websites, and forthcoming events.

Your article should give a clear descrip-
tion of the experiences gained in practice
with certain aspects of the relation
between urban agriculture and health,
either positive or negative aspects or both.
The article should address the policy
implications of your experiences and include
recommendations for local policy makers
and planners. Articles should be written in
such a way that those working with farmers
could readily understand them.

If you are interested in writing an

article, please send a full draft before

1 January 2001, to:

The Editor of Urban Agriculture Magazine,
RUAEF fax: + 31 33 4940791,

P.O. Box 64, 3830 AB Leusden,

The Netherlands,

ruaf@etcnl.nl
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LIFE CYCLE OF CYSTICERCOSIS

The parasite’s primary host is the human
being. In humans it is found as a white
tapeworm, up to several metres in length,
built up of small segments, called pro-
glottides. The person generally is not
aware of the tapeworm, other than small
white spots (the proglottides that have
been released) in the excrement. The pro-
glottides are full of eggs, that can infect
the animal. The tapeworm that can infect
pigs is called Taenia solium; the one that
can infect cattle is considerably longer -
up to 12 metres - and is called Taenia
saginata.

When human excrement is consumed by
pigs, the cysts of the intermediate para-
site, called Cysticercus cellulosae, are
formed in the meat and other parts of the
pig. These cysts are transparent/white,
between 0.5 and 1 cm. in diameter. Only
in the case of intensive infection the cysts
are found in the tongue. The cysts gener-
ally do not result in any other visual
abnormalities in the living animal. Again,
when people eat meat containing the
cysts, which is uncooked, or under-
cooked, and get infected, the Taenia soli-
um tapeworm develops in their intestines.
This general life cycle of the tapeworm is
similar in bovines, but it is far more dan-
gerous in pigs because a parallel cycle
occurs.

Where human excrement containing the
eggs of Taenia solium infects waste water,
which is then used to grow vegetables
and other products for human consump-
tion, the situation becomes very danger-
ous. If a person drinks this water or con-
sumes raw vegetables (e.g. lettuce) or
fruits that are not peeled (e.g. strawber-
ries), he or she can ingest the Taenia soli-
um eggs. In this case the cycle that nor-
mally takes place in the pig, now starts in
the human body. The cysts are formed in
different parts of the body, in some cases
in the eye or the brain. In this latter case
the disease is called neurocysticercosis,
and symptoms are severe, similar to
those of a brain tumour or epilepsy. In
Bolivia many cases diagnosed as epilepsy
are, in fact, neurocysticercosis. There is
no cure for this once the cysts have been
formed, and the impact on the patient
and the family is enormous.

URBAN AND RURAL SETTING
The problem of cyst infection from pig
meat is closely related to the way the pigs
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are kept. It does not occur in intensive
pig-keeping, where the animals are raised
in an enclosed space. The problem arises
when the pigs are raised in small-scale
extensive systems, where contact
between humans and animals is far more
intense. Free roaming pigs, in combina-
tion with absence or non-use of latrines,
are the major conditions under which
humans become infected with the tape-
worm. These conditions occur most fre-
quently in the marginal rural and urban
areas. The infected pigs live in, or can be
transported from rural to urban areas.
People with a tapeworm in their body
move bach and forth from rural to urban
areas and can infest the waste waters.
The possibility of consuming water, or
products contaminated with infected
human excrement, is far higher in urban
than in rural areas. Hence, the control of
this parasites requires activities in both
the urban and rural settings.

CONTROL METHODS

The control of this parasite is extremely
difficult. In the case of pigs it involves for
example personal hygiene, waste waters,
latrines, meat control, cooking traditions
and the way the pigs are kept.
Cysticercosis is related to the most burn-
ing problems in the world today: poverty
in the marginal rural regions, and migra-
tion from rural to urban areas. Simply
suggesting that the pigs should be locked
up does not provide the answer. Although
the life cycle of the parasite can be suc-
cessfully broken by eliminating the con-
tact between human excrements and pigs,
this is not that easily achieved. Extensive
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pig keeping has been part of rural
people’s survival strategy for ages, and
will continue to remain so.

An interdisciplinary approach is neces-
sary, which involves farmers, representa-
tives from the medical field and the vete-
rinarian/zootechnical field, as well as
people from both rural and urban munic-
ipalities.

The problem of human infection
with cysticercosis is related
to the way the pigs are kept

The control methods mentioned most
frequently in literature are listed here.

In people: Emphasis is placed on educa-
tion and general awareness about the
zoonosis: the ways to prevent excrement
from being deposited in places where
pigs can gain access to it; to use latrines
and general hygiene measures, especially
related to washing hands; to cook or fry
all pig meat before consumption; to use
an anthelmintic treatment whenever
white spots are noticed on excrement.
Treatment with iodine or another disin-
fectant, of raw vegetables and fruits that
cannot be peeled, should happen when-
ever there is doubt about the origin of the
food.

For pig keepers: Education and general
awareness on the role of pigs in main-
taining the life cycle of the parasite; to
keep pigs in a separate place; not to use
pigs as cleaners of human dirt.

For municipalities: The traditional control
methods in the markets are not enough,
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Traditional
cisticercosis
ity
control
on the weekly market
in Punatra, Bolivia

they should be complemented and
enforced; introduce strict measures relat-
ed to meat control, especially in backyard
slaughtering. Control of the use of waste
water.

THE WAY AHEAD

The problem is considerable and the
questions arise: who is responsible and
who controls? An increased general
awareness in both urban and rural set-
tings about the problem may well be one
of the keys to this issue, as well as meas-
ures from the municipalities. NGOs,
school teachers and extension workers
should all be well aware of the problem
and methods of prevention. Radio pro-
grammes can involve women, one of the
most important groups where awareness
needs to be improved.

An interdisciplinary approach is needed,
that includes the efforts of the medical
and veterinary scientists, as well as
municipalities and farmers’ organisations.
Government commitment to controlling
this disease is also a major factor. As long
as the legislative basis for enforcing the
work of the veterinary inspectors is lack-
ing, it is not possible to set up a reliable
meat control system. Both the ministries
of health and agriculture should be
involved. The control of cysticercosis is
truly a methodological challenge!



