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ABSTRACT

The aim of this study was to monitor the occurrence
of the propagative stages of intestinal endoparasites in
dog excrements collected within the close proximity of
sandpits in an urban environment (KoSice, Slovakia)
and to determine the level of sandpits contamination
with soil-transmitted helminths (STHs). A total of 201
dog faecal samples were examined for the presence of
helminth eggs with 10.95 % of the samples being posi-
tive. In faeces the most prevalent eggs were those of
Toxocara canis (7.46 %). The contamination of sand with
STH eggs in 84 sandpits was also investigated. Toxocara
spp. eggs were found in 21.43 % of the sandpits. The eggs
from the family Ancylostomatidae and Toxascaris leoni-
na were also present. Taenia type eggs and Trichuris sp.
eggs occurred less frequently. In some samples, not only
monoinfection but also co-infection with eggs of 2-3 hel-
minth species were detected. In conclusion, the environ-
mental contamination of sandpits with STHs eggs might

pose a significant threat to the public health.
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INTRODUCTION

Dogs are the most popular pet animal. They play many
roles in human society such as: guard dogs, hounds, sheep-
dogs, tracker dogs, guide dogs, and are also used in can-
istherapy, life-saving actions, transport, and last but not
least, for fun and research [2, 8, 14]. On the other hand,
intestinal nematodes affecting dogs have a relevant health-
risk impact not only for animals but also for human beings.
Both dogs and humans are typically infected by ingesting
the infective stages, (i. e. larval eggs or larvae) which are
present in the environment [15]. Dogs faeces are often in-
fected with the cysts of intestinal parasitic protozoa (Ent-
amoeba histolytica, Giardia spp.), the eggs of tapeworms
(Dipylidium sp., Echinococcus sp.) and parasitic nematodes
[11]. Dogs and cats are also major sources of environmen-
tal contamination by helminths eggs (e. g. Toxocara spp.,

Ancylostoma spp.). These helminths are able to cause para-



sitic infections also in man [9]. For example, Ascaris lum-
bricoides, Trichuris trichiura, Ancylostoma duodenale and
Necator americanus (soil-transmitted helminths—STHs)
are included in the World Health Organization list of Ne-
glected Tropical Diseases [18]. The STHs infections are the
most prevalent human infections worldwide [15, 17]. The
most vulnerable to helminth infections are children [3,
4,12, 13]. The important source of parasitic infections are
children playgrounds with sandpits [9, 10, 11, 16].

The aim of this study was to monitor the occurrence of
propagative stages of intestinal endoparasites in dogs ex-
crements collected within close sandpits proximity in the
city of Kosice, and to determine the level of contamination
of sandpits with soil-transmitted helminths (STHs).

MATERIALS AND METHODS

Characterization of the locality

Kosice (48° 43’ 12" N, 21° 15’ 29" E) is the second larg-
est city in the Slovak Republic. It is situated in the valley of
the river Horndd in the Kosice basin at the eastern reaches
of the Slovak Ore Mountains, near the border with Hunga-
ry. The population is approximately 240,000. It lies at 206 m
above sea level. The climate is moderately warm with aver-
age temperatures of 19 °C in July and -3 °C in January. The
average annual rainfall is 608 mm.

The town is divided into four districts: KoSice I (cover-
ing the central and northern parts), Kosice II (covering the
southwest), Kosice III (east), and Kosice IV (south), and
into 22 boroughs (wards). The survey was carried out from
March to December 2018 in Kosice III district, borough of
the Dargov heroes. The borough consists of the local hous-
ing estates, built mainly in the form of panelled blocks of
flats. Currently, 26,000 people live in this borough. There
are little to no industrial structures or activities there and
serves primarily as housing. In the period of investigation

there were about 700 dogs registered in the borough.

Dog excrements

A total of 201 faecal samples of unknown dogs were
collected at random from the public areas. After collection,
the faecal samples were stored at 4 °C and examined for
the presence of propagative stages of endoparasites within
24 hours. A flotation method with the Shaeter’s flotation

solution (specific gravity 1.3 g.ml™!) was used for the co-

prological examinations. A total of 3 grams of a faecal sam-
ple were centrifuged with 10 ml of water for 5 minutes at
1200 rpm. After pouring off the supernatant, the Shaeter’s
flotation solution was poured up to 2/3 of the tube with
the sediment, stirred and centrifuged once again. After
5 minutes, the test tube was replenished with the flotation
solution until a meniscus formed and the tube was covered
with cover glass. The cover glass was removed and put on
the mount glass after an hour of egg flotation. The samples
were examined under a light microscope (Leica, Germany)

with x20 and x40 magnification.

Sand samples

A total of 84 sand samples were collected from chil-
dren’s sandpits. The sand samples were examined accord-
ing to Kazacos [5]. To 100 g of pooled sand samples,
100 ml of water and 0.5 ml of the Tween 40 was added
and decanted for 10 minutes. Then the sample was passed
through a sieve and replenished with 100 ml of water. After
an hour of sedimentation, the sand sample was centrifuged
and then floated with Sheather’s flotation solution and ex-

amined as described above.

RESULTS AND DISCUSSION

Out of 201 dog faecal samples collected around sand-
pits in Kogice III district, 22 were positive for the presence
of the propagative stages of endoparasites, representing the
prevalence of 10.94 %. In some samples not only mono-

infection but also co-infection with eggs of 2—3 helminth

Table 1. Occurrence of dog endoparasites
in excrements collected close to sandpits

Helminth eggs p/n [;0]
Toxascaris leonina 3/201 1.49
Toxocara canis 15/201 746
Trichuris vulpis 5/201 248
Family Ancylostomatidae 3/201 1.49
Capillaria aerophila 1/201 0.50

n — number of examined samples; p — number of positive samples
P — prevalence
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Table 2. Presence of soil-transmitted helminth eggs in fenced and unfenced sandpits

Fenced Unfenced
Helminth eggs p/n P (%)

p/n P [%] p/n P [%]
Toxascaris leonina 7/84 8.30 4/53 7.55 3/31 9.68
Toxocara spp. 18/84 2143 11/53 20.75 7/31 22.58
Taenia type eggs 1/84 1.19 0/53 0 1/31 3.23
Family Ancylostomatidae 9/84 10.71 6/53 11.32 3/31 9.68
Trichuris spp. 1/84 1.19 1/53 1.89 0/31 0

n— number of examined samples; p — number of positive samples; P — prevalence

species were detected. In the examined samples the eggs
of Toxocara canis, Trichuris vulpis, Toxacaris leonina,
Capillaria aerophila and eggs from the family Ancylosto-
matidae were detected. The occurrence of parasitic species
is summarized in Table 1. Our results corresponded with
those of Szabova etal [14], Papajova etal [11]
and Antolova etal [1].

The high prevalence of intestinal helminths in the dog
populations indicated a contamination of the environment
in which the animals move. Epidemiologically, toxocaria-
sis caused by nematodes T. canis and T. cati is considered
to be one of the most serious parasitic diseases of humans.
Humans became infected usually per os by ingestion of soil
with embryonated Toxocara eggs. Toxocariasis manifests it-
self in two distinct forms: visceral, larva migrans visceralis,
and ocular, larva migrans ocularis [6, 7]. Soil contamina-
tion seems to be the most direct indicator of the risk to hu-
man populations, mainly to children. For this reason, also
STHs contamination of sandpits in Kosice III district were
also studied. Totally 84 sand samples were collected from
the children’s sandpits from areas with frequent move-
ment of dogs and examined for the presence of the para-
sites. The occurrence of parasitic eggs in the sandpits was
as follows: Toxocara spp., Toxascaris leonina, Trichuris spp,
Taenia type eggs and eggs from the family Ancylostoma-
tidae (Table 2). The sandpits were classified as fenced (53)
or unfenced (31). The unfenced sandpits were found to be
significantly more contaminated than the fenced sandpits.
In unfenced sandpits 43.39 % prevalence of the parasites
were recorded, compared with the fenced sandpits where

28.30 % positivity was observed (Table 2). In some samples
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not only monoinfection but also co-infection with eggs of
2—3 helminth species were detected. Similar to samples of
the soil around sandpits, co-infection with eggs of 2—3 hel-
minth species were detected in some of sand samples. Our
results correspond with those of the other authors. In the
Slovak Republic, Szabovad et al [14] reported eggs of
Toxocara spp. in 28.3 % of the sand samples from sandpits
in Kosice. In previous study Papajova etal [11] found
STHs eggs in 7.40 % examined sand samples from sandpits
in the same town. Ondriska etal [10] detected Toxo-
cara sp. eggs in 27.0 % of the sandpits in Bratislava and in

smaller towns in 6.8 % of the sandpits.

CONCLUSIONS

This study demonstrated that the environmental con-
tamination of sandpits with STHs eggs might pose a sig-
nificant threat to public health. The occurrence of intestinal
parasites in dog’s excrements indicate the necessity of the
veterinary care for dogs and control of hygienic measures

for dog owners.

ACKNOWLEDGEMENT

This study was supported by the Scientific Grant Agency
of the Ministry of Education of the Slovak Republic, with
support from the Slovak Academy of Sciences, VEGA no.
2/0125/17.



REFERENCES

10.

. Antolova, D., Reiterova, K., Miterpakova, M., Stanko, M.,

Dubinsky, P., 2004: Circulation of Toxocara spp. in suburban
and rural ecosystems in the Slovak Republic. Vet. Parasitol.,
126, 317—324. DOI: 10.1016/j.vetpar.2004.08.005.

. Beck, A. M., 2000: The human—dog relationship: a tale of

two species. In Macpherson, C. N. L., Meslin, F. X., Wan-
deler, A. 1. (Eds.): Dogs, Zoonoses and Public Health. CABI,
Wallingford, 1—16.

. Despommier, D., 2003: Toxocariasis: clinical aspects, epide-

miology, medical ecology, and molecular aspects. Clin. Micro-

biol. Rev., 6 (2), 265—272.

. Fisher, M., 2003: Toxocara cati: an underestimated zoonotic

agent. Trends Parasitol., 19 (4), 167—170.

. Kazacos, K. R., 1983: Improved method for recovering as-

carid and other helminth eggs from soil associated with epi-
zootics and during survey studies. Am. J. Vet. Res., 44 (5),
896—900.

. Kincekova, J., Reiterova, K., Dubinsky, P., 1998: Relapse of

the manifest course of larval toxocarosis in childhood. Hel-

minthologia, 35 (1), 21—26.

. Kincekova, J., Reiterova, K., Juhas, T., 2000: Complications

of ocular larval toxocarosis in 5-year-old child and their sur-

gical treatment. Helminthologia, 37 (1), 19—21.

. Matter, H. C., Daniels, T.J., 2000: The human—dog rela-

tionship: a tale of two species. In Macpherson, C. N. L., Mes-
lin, F. X., Wandeler, A. I. (Eds.): Dogs, Zoonoses and Public
Health. CABI, Wallingford, 17—62.

. Moskvina, T. V., Bartkova, A. D., Ermolenko, A. V., 2016:

Geohelminths eggs contamination of sandpits in Vladivo-
stok, Russia. Asian Pacific Journal of Tropical Medicine, 9(12),
1215—1217. DOI: 10.1016/j.apjtm.2016.11.002.

Ondriska, F., Ma¢uhova, K., Melicherova, J., Reiterova, K.,
Valentova, D., Beladic¢ova, V., Halgos, J., 2013: Toxocariasis
in urban environment of western Slovakia. Helminthologia, 50
(4), 261—268.

11.

12.

13.

14.

15.

16.

17.

18.

Papajova, I., Pipikova, J., Papaj, J., Cizmar, A., 2014: Para-
sitic contamination of urban and rural environments in the
Slovak Republic: dog’s excrements as a source. Helmintholo-
gia, 51 (4), 273—280. DOL: https://doi.org/10.2478/s11687-
014-0241-8.

Pipikova, J., Papajova, L., Soltys, J., Schusterova, I., 2017:
Occurrence of the most common helminth infections among
children in the Eastern Slovak Republic. Public Health, 150,
71—76.

Rudohradska, P., Halanova, M., Ravaszova, P., Goldova,
M., Valenc¢akova, A., Haldn, M., et al., 2012: Prevalence
of intestinal parasites in children from minority group with
low hygienic standards in Slovakia. Helminthologia, 49, (2),
63—66.

Szabova, E., Juris, P., Miterpakova, M., Antolova, D., Papa-
jova, L., Seféikova, H., 2007: Prevalence of important zoo-
notic parasites in dog populations from the Slovak Republic.
Helminthologia, 44 (4), 170—176.

Traversa, D., di Regalbono, A. F, Di Cesare, A., La Torre,
E., Drake, J., Pietrobelli, M., 2014: Environmental contami-
nation by canine geohelminths. Parasit. Vectors, 7, 67. DOL:
10.1186/1756-3305-7-67.

Uga, S., Kataoka, N., 1995: Measures to control Toxocara egg
contamination in sandpits of public parks. Am. J. Trop. Med.
Hyg., 52 (1), 21—24.

Weaver, H.]J., Hawdon, J. M., 2010: Soil-transmitted hel-
minthiases: implications of climate change and human be-
haviour. Trends Parasitol., 26 (12), 574—581. DOI: 10.1016/j.
pt.2010.06.009.

World Health Organization, 2000: Communicable Diseas-
es: Control of Schistosomiasis and Soil Transmitted Helminth
Infections: Report by the Secretariat. Executive Board, 107,
2001. http://www.who.int/iris/handle/10665/78672.

Received January 23, 2019
Accepted March 12, 2019

63



