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The prevalence of a serious helminthic zoonosis — human larval toxocarosis — differs with
individual countries (28). These differences are caused by the climatic conditions, domestic
carnivore breeding methods, environmental hygiene, use of leisure time and dietetic habits of
people etc. (2, 15).

Slovakia is among the countries with a high incidence of human larval toxocarosis (17),
with seroprevalence in healthy population as high as 13.65% (10). This unfavourable situation
is influenced by the climatic conditions suitable for the development and survival of Toxocara
eggs. Domestic carnivores kept in flats of rent houses deposit their faeces over the small
areas of the adjacent public grounds. Stray dogs and cats with unchecked health status fre-
quently appear in towns.

The countryside often lacks free ranges reserved for dogs and separated from gardens.
Gardens and other public grounds in towns and villages are freely accessible to cats. Numbers
of town people spend their leisure time in gardens on the outskirts of towns frequented not
only by domestic but also free-living carnivores, above all foxes, which are major dissemina-
tors of T. canis eggs (20). Toxocara eggs are found in the soil and sand samples taken from
children playgrounds (3, 12, 13, 28). Because of their uneven dissemination and different time
of survival, the finding of eggs does not always exactly reflect the degree of environmental
contamination with infective eggs.

In the central parts of towns, in suburban areas and in the countryside, small mammals,
which are paratenic hosts of Toxocara appear in high numbers. Their permanent contact with
soil brings about frequent infections with toxocaral larvae cumulating in their organism. Small
mammals may also transfer the larvae to their progeny either intrauterine or by lactation (24).
Thus the population of small mammals is permanently infected with Toxocara larvae and
may play an important role in the circulation of toxocarosis (7).

This paper discusses some factors influencing the incidence of human larval toxocarosis
in the macroregions and its circulation in the microregions of the Slovak Republic.



Materials and methods

Results

Slovakia is administratively divided into three geographic macroregions: western, central
and eastern. The western region is largely lowland with vast fields of agricultural soil. Its nor-
thern part extends into hills. The central region is hilly, wooded, only its southern part is pre-
dominated by arable land. The northern part of the eastern region is hilly, but its southern
part is formed of intensive lowlands with sandy agricultural soil.

With respect to the variety of factors influencing human toxocarosis in the microregions,
our study was conducted in two geographically neighbouring localities, an urban and a rural
locality. Along with both the localities also their adjacent sublocalities were studied.

Research was carried out at 2 localities and 3 sublocalities with different degrees of human
involvement and with following characteristics:

e Urban locality: central part of KoSice city.

e Urban sublocalities: suburban, peripheral part of KoSice city and Park forest,
recreational area.

e Rural locality: countryside settlements.

e Rural sublocality: village with a population of 3,600 in the southern part of the
rural locality.

Sera of suspected patients were obtained for examination from the medical institutions in
the different regions of Slovakia. Sera of clinically healthy adults were obtained from blood
banks. Finally, sera of clinically healthy children, aged 2 - 15, were collected for a targeted
epidemiological survey.

The carcasses of domestic carnivores, euthanized at their owners' request or killed in car
accidents, were supplied by the veterinary diagnostic service. The age of dogs and cats under
12 months was determined by the degree of exfoliation and in older animals by Eidman’s
method (9).

Free-living small mammals were trapped from March through November, identified
zoologically and subjected to necropsy. The heart with its blood clot was cut open, eluted in
1 ml of saline and centrifuged at 500 g for 2 min (25). The eluate was used for serological ex-
amination. Relative density was expressed as the number of small mammals in 100 traps.

Anti-Toxocara antibodies were determined in human serum and in the eluate from the
heart of small mammals using an ELISA (7) with T. canis excretory-secretory larval antigen
prepared by the method of DE SAVIGNY (5).

The carcasses of domestic carnivores were examined by the helminthological dissection.
The carnivore faeces were examinehern part of the eastern region is hilly, but its southern
part is formed of intensive lowlands with sandy agricultural soil.

Table 1 shows the results obtained by the examination of dogs and cats for the presence of
Toxocara eggs in the faeces and the seropositivity for larval toxocarosis in suspected patients
from the regions of Slovakia. The eastern region with the highest count of T. canis eggs in the
faeces of dogs (18.0%) and of T. cati in cats (31.9%) had also the highest incidence of human
toxocarosis (16.1 cases per 10° population), markedly above the nation-wide average (9.2
cases).

Seroligic evaluation of the collected sera (Fig. 1) showed a seroprevalence of approximate-
ly 50% in children under 15 years and in adults, however, there were fewer positive male than
female patients (43.9 and 56.1%, respectively).

Table 2 presents the results obtained by dissection of dogs. In urban dogs of three age
categories (the groups of 2 and 3 years old were not evaluated because of their small num-
bers), the highest prevalence (75.0%) and mean intensity of T. canis (9.9 specimens) were
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Figure 1:

Seroprevalence of larval toxocarosis in suspected patients in Slovakia in 1990 - 1993

by age and sex.
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Figure 2:

Seroprevalence of larval toxocarosis in clinically healthy children and adult persons

in 1991 - 1992.
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detected in 1-6 months old pups. With
increasing age of the dogs toxocarosis
occurred less frequently. The numbers of
helmith species found in urban dogs was
surprisingly low, only T. canis and Dipyli-
dium caninum were detected. A consider-
ably higher number of species was found in
dogs from the rural locality, hosting 3 nem-
atode and 4 cestode species.

Table 3 illustrates the results of cat dis-
section. The prevalence of T. cati is high,
exceeding 50% in all age categories, with
the maximum mean intensity in cats aged 3
years and more (19.5 specimens). Interes-
tingly, this finding shows that urban cats
have a more varied helminth fauna than
cats from the rural locality, thus suggesting
the predominance of straying cats.

The environmental contamination of
the studied urban locality with 7Toxocara
spp. eggs (Tab. 4) is high. Important is the
finding of eggs (22.6% positive samples) in
the fenced areas of kindergartens, which
are inaccessible to dogs but may be con-
taminated by cat faeces. The public
grounds in the rural locality were not con-
taminated with Toxocara eggs.

The species representation and occur-
rence of small mammals varied to a great
extent in the localities studied (Tab. 5). The
species representation (4 species: Sorex
araneus, Crocidura suaveolens, Apodemus
agrarius, Clethrionomys glareolus) and re-
lative density (4.5 specimens) of small
mammals in the urban locality were much
lower than those in the rural locality (9
species: Sorex araneus, S. minutus, Neomys
anomalus, Crocidura suaveolens, Mus mus-
culus, Micromys minutus, Apodemus agrar-
ius, A. microps, Microtus arvalis; relative
density: 14.1 specimens). The occurrence of
anti- Toxocara antibodies in the serum of
small mammals from both the urban and
the rural localities was almost identical
(22.2 and 21.6%, respectively). This proves
the heavy environmental contamination
with Toxocara eggs. In the sublocalities vi-
sited by town people (Suburban and Park
forest), the relative density of small mam-
mals is high, although their seropositivity is
lower, only 12.8 and 12.0%.



Table 1:

Regions Toxocara spp. eggs in faeces Morbidity Relation between toxocarosis of dogs and cats and
rate the morbidity rate in humans with larval
per 10° toxocarosis in the regions of the Slovak Republic

Do Cats : .
gs population in 1990 - 1993.
(N = number examined - n = number positive)
N n pos. % N n pos. %

Western 2372 195 8.2 272 11 4.0 79

Central 1781 162 9.1 85 10 11.8 45

Eastern 1708 307 18.0 91 29 319 16.1

Slovakia 5861 664 11.3 448 50 11.2 9.2

[

Table 2: Prevalence (P %) and mean intensity of specimens (I spec.) of helminths in dogs from urban and rural localities.

Locality: Urban Rural
Age: 1-6 m 7-12m 2Y 3Y 4 Y and more -6 m 7-12m 2Y 3Y 4 'Y and more
n: 12 11 0 0 15 16 32 18 15 13
Toxocara canis P % 75.0 54.0 273 43.7 46.9 278 267 0.0
I spec. 9.9 6.4 — — 3.7 3.8 5.7 7.8 25 —
Toxascaris leonina P % 0.0 0.0 — - 0.0 0.0 0.0 5.6 0.0 0.0
I spec. — - — — — — — 1.0 -
Uncinaria stenocephala P % 0.0 0.0 — — 0.0 0.0 0.0 6.2 0.0 0.0
I spec. - - - - - - - 5.0 - -
Mesocestoides lineatus P % 0.0 0.0 - - 0.0 0.0 3.1 0.0 0.0 0.0
I spec. — — - — 6.0 — -
Dipylidium caninum P % 58.3 9.1 — - 0.0 25.0 9.4 222 20.0 0.0
1 spec. 6.4 3.0 - — — 105 8.3 1.3 9.3 -
Taenia pisiformis P % 0.0 0.0 - - 0.0 0.0 3.1 0.0 6.7 0.0
I spec. - - - - - — 3.0 - 8.0 —
Taenia hydatigena P 9% 0.0 0.0 — — 0.0 0.0 3.1 16.7 0.0 7.7
[ spec. — — — — - — 3.0 4.0 2.0
Table 3: Prevalence (P %) and mean intensity of specimens (I spec.) of helminths in cats from urban and rural localities.
(* = Finding of nodules, eggs and L, larvae in the fungs)
Locality: Urban Rural
Age: 1-6 m 7-12m  2Y 3 Y and more 1-6 m 7-12m  2Y 3 Y and more
n: 24 19 17 12 0 9 9 4
Toxocara cati P % 79.2 579 58.8 83.3 — 555 88.9 50.0
I spec. 8.2 6.2 10.4 19.5 — 6.8 49 3.0
Uncinaria stenocephala P % 0.0 0.0 0.0 0.0 — 11.1 0.0 0.0
I spec. - — — - - 1.1 - -
Aelurostrongylus abstrusus P % 0.0 0.0 0.0 8.3 — 0.0 0.0 0.0
I spec. - - — * - 0.0 0.0 0.0
Mesocestoides lineatus P % 42 0.0 0.0 0.0 - 0.0 0.0 0.0
I spec. 6.0 — — — - — - -
Dipylidium caninum P % 8.3 210 59 8.3 — 0.0 0.0 0.0
I spec. 1.5 1.3 2.0 7.0 — — - —
Taenia taeniacformis P 9% 0.0 0.0 59 16.7 - 11.1 11.1 250
[ spec. — - 4.0 1.5 - 2.0 1.0 20
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Table 4:
Sampling sites Urban locality Rural locality Finding of Toxocara spp. eggs in urban and rural
(Substrate examined) ecosystems.
(N = number examined samples - n = number
No. samples  Positivity No. samples  Positivity positive samples)
N n % N n %
Separate sand pits (Sand) 47 17 36.2 16 0 0
Public grounds (Soil) 22 4 18.2 16 0 0
Kindergarten areas (Sand, soil) 31 7 226 39 0 0
Table 5:
Small mammals Urban Urban sublocalities Rural Rural Investigation of small mammals trapped in the
(details see p. 53) locality - , _ locality sub- studied localities and the occurrence of
locality anti-Toxocara antibodies in their serum.

Suburban  Park forest

Total number of species 4.0 8.0 10.0 9.0 9.0
Relative density/100 traps 4.5 9.3 12.7 14.1 16.2
Number of specimen 18.0 117.0 200.0 148.0 66.0
Number of seropositive 4.0 15.0 240 32.0 14.0
Seropositivity % 222 12.8 12.0 21.6 212

Our attention has been focused on the research of a rural sublocality with the population

of 3,600 with frequent clinical toxocarosis in children. This sublocality showed a high concen-

tration of dogs, 1 dog per 13 people. In the urban locality it was 1 dog per 23 people. As much

as 20.8% of collected faecal samples of dogs were positive for T. canis eggs, which is almost

twice as much as the average for Slovakia — 11.3% (Tab. 1). The sublocality (Tab. 5) has a high

relative density of small mammals (16.2 spec) which are highly seropositive (21.2%). These

factors obviously cause the high seroprevalence in healthy children and healthy adult popula-

tion of this rural sublocality, 20.9 and 23.8%, respectively (Fig. 2). This seroprevalence is much

higher than that recorded in the rural and urban localities.
Discussion  People living in the environment contaminated with the disseminated infective Toxocara eggs

are exposed to a great hazard of infection. A direct correlation has therefore been found
between the number of carnivores and the human morbidity rate. The number of individuals
contracting the disease may also be either negatively or positively determined by other fac-
tors. There has been no evidence of Toxocara larval infection in Slovakia due to undercooked
meat. However, with respect to the incidence of human trichinellosis (6), this way of infection
cannot be precluded. We are more inclined to believe that people may become orally infected
with infective eggs.

This way of infection is determined by two highly hazardous factors. Firstly, the high con-
centration of people in the small areas of town housing estates. The most threatened here are
children playing in sand pits and on public grounds. The eggs, however, are carried on shoes
and with dust into flats, thus even increasing the risk of human infection. Secondly, it is the
way dogs are kept in the countryside and the suburban areas, where they have free access to
vegetable gardens (16). It is the contact with soil that is considered a major reason for the
higher morbidity in women than in men (26). The high concentration of eggs on the free
ranges for dogs is particularly observed in the places where pups with the high preva
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lence of T. canis are kept (2). Rural dogs may also become infected by feeding on small mam-
mals, which is also evident from the finding of Mesocestoides lineatus and from the finding of
T. canis in dogs of higher age categories (29).

Small mammals are likely to play a major role in cat infection (2)). This fact has been indi-
cated by the high prevalence of T. cati in cats of all age categories as well as by the finding of
M. lineatus and T. taeniaeformis. Cats may play a more important role in the spread of toxo-
carosis than it has been admitted, particularly as regards the incidence of ocular larva
migrans (18). The unrestricted and uncontrolled movement of cats (21) and existence of large
urban populations of stray cats (19) allow for the dissemination of eggs over extensive areas
inside and near the towns and villages.

As suggested by the data (20), the role of foxes in the dissemination of T. canis eggs in the
urban and suburban localities is also underestimated. Rabies is maintained in the environ-
ment largely by foxes (23), and its frequent occurrence in the urban locality studied support
our presumption.

The recent findings of the high anti-Toxocara antibody level in the serum of small mam-
mals show their frequent contact with Toxocara eggs. Larvae may be cumulated in the organ-
ism of small mammals (8). In view of the mode of small mammals’ life they can be considered
the bioindicators of the egg disseminations. While rodents living underground become infec-
ted with disseminated eggs, some species of insectivores feed also on excrements (1). The
presence of anti- Toxocara antibodies in the serum of small mammals is a reliable indicator of
infection. Some studies have shown that antibodies are detectable even after infection with as
few as 5 Toxocara eggs (11, 14).

The discussion suggests that Toxocara spp. infection in carnivores, the degree of contami-
nation of man'’s environment with eggs and larval infection in small mammals are the main
factors of toxocarosis circulation in different ecosystems.

The paper refers to the factors influencing the prevalence of toxocarosis. The human mor-
bidity rate for larval toxocarosis in the regions of Slovakia correlated with the findings of
Toxocara eggs in dog and cat faeces. Among domestic carnivores disseminating Toxocara
eggs in the environment dogs under 1 year of age had the highest prevalence of T. canis. The
highest prevalence of T. catiin cats of all age categories was above 50% and the highest mean
intensity (19.5 spec.) was detected in cats aged 3 and more years. Small mammals are bioindi-
cators of environmental contamination with Toxocara infective eggs and play a major role in
the circulation of this nematode in urban and rural ecosystems. In this respect, toxocarosis
may be classified as an anthropopurgic focal zoonosis. The cumulation of factors favouring
Toxocara circulation (the way of dog keeping, cumulation of their faeces in a small space,
high relative density of small mammals, favourable climatic conditions etc.) may be responsi-
ble for an increase of childrens’ morbidity due to larval toxocarosis in these ecosystems.

T. canis, T. cati (syn. T. mystax), human toxocarosis, circulation, ecosystem.

Bestimmende Faktoren der Prdvalenz von Toxocara in der Slowakei

Die Pravalenz der Toxokarose des Menschen in der Slowakei ist direkt korreliert mit dem
Vorkommen und der Haufigkeit von Toxocara-Eiern in Hunde- und Katzenfakalien. Junge
Hunde (Alter: << 1 Jahr) sind die wichtigsten Ausscheider von Toxocara canis-Eiern, der Befall
der Katzen mit T. cati liegt in allen Altersgruppen uiber 50%, wobei 3jahrige und &ltere Katzen
eine durchschnittliche Befallsintensitat von 19,56 Wirmern aufweisen.
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Kleinsauger stellen einen wichtigen Bioindikator fur die Kontamination der Umwelt mit
Toxocara-Eiern dar; sie spielen dariiber hinaus eine wichtige Rolle in der Zirkulation der
Toxokarose in urbanen und landlichen Okosystemen. Unter diesem Aspekt kann die Toxoka-
rose als ,fokale anthropopurginare Zoonose” bezeichnet werden.

Als Faktoren, die die Zirkulation der Toxokarose gunstig beeinflussen, gelten: freie Art der
Hunde- und Katzenhaltung, Anhdufung von Haustieren auf kleinen Flachen, hohe relative
Dichte von Kleinsaugern, ginstige klimatische Verhaltnisse (hohe Temperatur, hohe Luft-
feuchtigkeit). Eine Kumulation dieser Faktoren koénnte fur die Zunahme der Morbiditatsrate
der Toxokarose bei Kindern verantwortlich sein.

Toxocara canis, T. cati (syn. T. mystax), Toxokarose des Menschen, Zirkulation, Okosystem.
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