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Introduction At present the occurrence of zoonoses has serious impact on the agriculture and economy of Euro-
pean countries. On, using the example of two zoonoses, trichinellosis and alveolar echinococcosis,
we want to show different causes and various means of their spreading and resulting hazard on
humans. These helminthozoonoses have been chosen for increasing occurrence of their agents in
domestic or wildlife animals in Europe. Humans get infected with trichinellosis quite frequently,
taking into account that meat of domestic or wildlife animals is the source of infection. Despite the
large spread of Echinococcus multilocularis in red foxes in many countries of Central Europe, the
occurrence of alveolar echinococcosis in humans is rare.

Trichinellosis Trichinellosis circulates in one domestic cycle and three sylvatic cycles, which are, according to (4),
determined by different climatic conditions. Taxonomic revision of the genus Trichinella, however,
has showed that etiological agents differ for each of these sylvatic cycles (25). Out of 10 genotypes
identified in the genus Trichinella, only two (T. spiralis and T pseudospiralis) are distributed world-
wide, while other genotypes are restricted to a given zoogeographical region (24). T. spiralis is
primarily maintained in a domestic cycle, although it can be present in a sylvatic cycle and retur-
ned into the domestic cycle (21). This species has high reproductive ability in all animals as well as
it is the most pathogenic for humans. For all other species o(Trichinella maintained in Europe, the
most prevalent is T britovi, less T nativa, and sporadically T. pseudospiralis (23). These species are
maintained in the sylvatic cycle in wildlife animals, predominantly in carnivores. Furthermore, they
can infect domestic and synanthropic animals too, but they cannot exist in domestic cycle for their
low reproductive ability and short survival time in these animals (23).

Despite precautionary measures against trichinellosis, the risk of infecting humans is still rather
high. In particular, this mainly concerns Eastern-European countries, which in the last decade have
been undergoing political changes with negative impact on agriculture. A great number of large
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capacity pig farms has been closing down and replaced by small capacity farms without adequate
sanitary protection. Pigs in these farms are often reared on pastures with free access for wildlife
animals. Hunters frequently infect pigs by feeding them with wild boar scraps or carcasses of
carnivores hunted for fur.

According to OIE (Office International des Epizooties) data (22) the highest number of trichi-
nellous pigs was recorded in Romania, Croatia and Yugoslavia. Nevertheless, in other countries of
the Balkans and former republics of the U.S.S.R. trichinellosis frequently occur in pigs (2). In these
countries the most frequent source of trichinellosis is pork while in other European countries it is
the meat of wild boars or horses, rarely of other animals (23).

Large geographical distribution of trichinellosis in pigs and wildlife animals poses risk for infec-
tions of humans, even with transborder transmission of this zoonosis. Despite the mentioned
hazard, the risk of transmitting trichinellosis by pork and wild boar meat is small as the meat for the
EU market has to meet the requirements of the Council Directive 77/96/EEC (11) and other regu-
lations effective within the EU (3). The meat is inspected for trichinellosis or frozen according to
applicable regulation.

Even examined meat may represent high danger for the transmission of trichinellosis. This
statement is supported by repeated outbreaks of trichinellosis caused by infected horse meat in
France and Italy. Horses or horse meat were imported either from European countries or North
America (8). Adjustment of methods based on the examination of a bigger sample (5-10 g) taken
from sites of predilection (tongue, masseter or diaphragm) (3).

Trichinellosis may also be distributed to distant places by transmigration of infected wildlife ani-
mals. Primarily, the sylvatic cycle of trichinellosis occur when a larger number of infected animals
migrates in an enclosed area. The presence of trichinellosis in a certain region is revealed after
humans are infected. This type of transmission happened in the Danubian region of Slovakia cover-
ing the area of 5.593 km2. In this region, similarly as in the neighbouring regions, trichinellosis was
not found in the last 50 years. By serological examination of red foxes and wild boars during 1994-
1996, we found the occurrence of seropositivity in both wild animals of the Danubian region. It is
interesting because this region is separated from other regions of Slovakia with the occurrence of
trichinellosis by continuous territory, 30-50 km wide, with no presence of seropositivity (6). This
type of local occurrence of trichinellosis was surprising. When possible causes of this state were
clarified, it became probable that trichinellosis could have been brought to the Danubian region by
jackal (Canis aureus) migrating from Balkan (20, 31). Jackal was also observed in Austria (32) and
other European countries (Slovenia, Italy).

Anti-Trichinella antibody was detected in red foxes and wild boars for the first time in 1994 in the
Danubian region. In March 2001 trichinellosis occurred in a domestic pig in this region. A hunter
reared the pig, thus there was a precondition for the infection by litter of hunted wild boars that were
repeatedly processed by the hunter. Eleven people were infected consuming smoked sausages and
ham.

Alveolar echinococcosis On the contrary to sporadic transmission of trichinellosis, the transfer of echinococcosis by wildlife
carnivores is the serious problem of Central-Europe countries in the last decade (12). The present
spread of Echinococcus multilocularis in red foxes in this region has never been observed before.
After a long period when this zoonosis has been endemic in four countries of Central Europe,
namely Austria, France, Germany and Switzerland, it has spread to neighbouring countries (9).
E. multilocularis was found in red foxes in the Czech Republic and Poland in 1995 (13,15), in Slovakia
in 1999 (7) but until 2000 it was recorded in as many as 30 districts.

Clearly, there is no doubt about transborder transmission of £ multilocularis. There are still other
opinions saying that this tapeworm has always been endemic in Slovak Republic, Czech Republic
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Table 1:

Parasitoloeical examination of carnivores.

Locality

Bohemia and Moravia
Czechoslovakia
Czechoslovakia
Slovakia

Total

Number of
species

9
2

17
15

Number of
individuals

93
7

1101
954

2155

Authors

26
1

28
18

Table 2:

Parasitological examination of micromammals.

and Poland and its present occurrence in this territory is sim-
ply the consequence of new diagnostic methods. Cases of
alveolar echinococcosis reported in literature support this
opinion. Two cases of alveolar echinococcosis were diagno-
sed in Poland in 1955 and I960, one case in the Czech Repu-
blic in 1979 and in Slovakia in 1989 (12). The diagnosis was
not proved reliably in all cases what supports the view that
probably E. multilocularis was not endemic in the territory of
these countries prior to 1990.

There is a lot of former evidence of transborder transmis-
sion of echinococcosis in Central Europe. Spread off. mul-
tilocularis from Germany and later from Austria to the
territory of former Czechoslovakia was prevented by border-
line wired fences. Removal of the fences in 1990 opened the
region of Czech Republic for transborder migration of red
foxes and transmission of the tapeworm. First cases in red
foxes were recorded in south-western territory neighbouring
the regions of Germany (5) with high prevalence of E. multi-
locularis (14).

Indirect evidence, that E. multilocularis is not endemic in
the territory of former Czechoslovakia, comes from autopsy
findings of carnivores and micromammals. Papers from 1958
to 1972 state autopsy findings of 2 155 wildlife carnivores, of
which 467 were red foxes (Tab. 1). E. multilocularis was not
found in any case.

From 1958 until 1970, 12 901 micromammals, mainly
rodents, were helminthologically examined by autopsy (Tab. 2). In no case larval stages of Echino-
coccus were found in liver. Even papers published before the year 1990 do not state the finding of
mature or larval stages of Echinococcus multilocularis in this territory.

To explain the cause of unusually extensive spread of Echinococcus multilocularis in Central
Europe from the epidemiological point of view, we have to consider that the replacement of pre-
vious methods to limit the population of red foxes by oral vaccination against rabies led to an
increase of the number of foxes and consecutive migration. Other ecological factors were also
involved. Mainly, enlargement of uncultivated land leads towards the increase of micromammals
populations. Extensive floods, affecting large areas of Europe, reduce numbers of hosts and inter-
mediate hosts. These factors have increased the risk of contamination with E. multilocularis eggs
(16) and could have been the cause of transborder transmission of this zoonosis as well as other
parasitic and infectious diseases.

Summary The current spread of the agents of two helminthic zoonoses, trichinellosis and alveolar echino-
coccosis, poses hazard for infecting humans in Europe. Trichinellosis can be transmitted by meat,
most frequently by horse meat, either to neighbouring or distant countries. The transmission,
however, may be done by migrating wildlife animals to regions, where it has not occurred yet. There
are other aspects which allow to spread of parasitozoonoses. The spread of Echinococcus multilo-
cularis in red foxes in Central Europe is the latest example of transborder transmission of helmin-
thozoonoses. It also applies to Czech Republic, Poland and Slovak Republic at the present. In 1999
E. multilocularis was first found in red foxes in some border districts of Slovak Republic. However,
in the spring 2000 it was already found in 30 districts.

Key words Transmission, helminthic zoonoses, trichinellosis, alveolar echinococcosis.

Locality

Czechoslovakia
Czechoslovakia
Slovakia
Slovakia
Eastern Bohemia
South Bohemia

Total

Hosts

Rodents
Insectivores
Rodents
Insectivores
Micromammals
Micromammals

Number of
Species

28
10

1
2
8

17

Number of
individuals

4478
1268
552
477

3090
3036

12 901

Authors

10
27
17
18
29
30

29
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Zusammenfassung Risikofaktoren für die Transmission der Trichinellose und der
alveolären Echinokokkose in Mitteleuropa

Anhand der Trichinellose und der alveolären Echinokokkose werden jene Risikofaktoren auf-
gezeigt, die eine Weiterverbreitung dieser Helminthozoonosen über Ländergrenzen hinweg
ermöglichen. Dies ist in einem Fall trichinöses Pferdefleisch, das an Wildtiere (Rotfüchse,
Wildschweine) verfüttert wird; im anderen Fall trägt die Tollwut-Vakzinierung der Füchse in Mittel-
europa dazu bei, das Eindringen von Echinococcus multilocularis auch in bislang fuchsbandwurm-
freie Gebiete zu ermöglichen.

Schlüsselwörter Transmission, Helminthozoonosen, Trichinellose, alveoläre Echinokokkose
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