DE GRUYTER

©2017 Institute of Parasitology, SAS, KoSice
DOI 10.1515/helm-2017-0026

HELMINTHOLOGIA, 54, 3: 199 - 210, 2017

Segregated settlements present an increased risk for the parasite infections

spread in Northeastern Slovakia

J. PIPIKOVA', I. PAPAJOVA™, J. SOLTYS', |. SCHUSTEROVA?, D. KOCISOVA2 A. TOHATHYOVA?

'Institute of Parasitology of the Slovak Academy of Sciences, KoSice, Slovak Republic, *E-mail: papaj@saske.sk;
ZDepartment of Paediatrics and Adolescent Medicine, Faculty of Medicine, Pavol Jozef Safarik University, KoSice, Slovak Republic

Article info

Received March 14, 2017
Accepted June 7, 2017

Summary

The occurrence of parasitic infections among the children, dogs and its association with soil contam-
ination in two villages with different hygiene level standards were analysed. Infections were present
in both examined localities, but in the village with higher living standard, a better personal and com-
munal hygiene level and better dogs care a lower occurrence of parasitic germs in soil was detected.
High prevalence of protozoa and helminths was observed not only within canine population but also
in children throughout the year in the village with lower hygiene and socio-economic standard. We
have identified up to 12 taxa of parasites in 127 collected dogs’ excrements and mean prevalence
was 71.65 %. The most frequent were eggs of family Ancylostomatidae and Ascaris spp., followed by
Toxocara canis, Toxascaris leonina, Giardia duodenalis cysts, Isospora spp. oocysts, eggs of Capil-
laria aerophila, Trichuris vulpis, Taenia type eggs, Dipylidium caninum, oocysts of Sarcocystis spp.
and larvae of Angiostrongylus vasorum. The soil samples collected near dwellings were highly con-
taminated. Two thirds of samples contained eggs for the most part of family Ancylostomatidae as well
as genera Ascaris and Toxocara. Among the kids population helminth ova were present in 53.17 %
of stool samples, where the eggs of Ascaris lumbricoides, Trichuris trichiura, Enterobius vermicularis,
Hymenolepis diminuta and cysts of G. duodenalis were the most frequent. In contrast, parasitic dis-
eases were not seen in children population living in the locality with common hygiene standard.
Keywords: protozoa infection; helminth infection; soil; dogs; children; Northeastern Slovakia

Introduction

1.5 billion people are infected with at least one intestinal parasitic
species (Pulan et al., 2014; Hotez et al., 2014). Pulan et al. (2014)

Parasitic infections present still a serious problem of the 21st cen-
tury. The WHO Secretariat (2012), Rattingen et al. (2013) and von
Philipsborn et al. (2015) classified diseases caused by helminths,
roundworms, hookworms, whipworms and tapeworms as type |l
diseases. It means that above mentioned diseases are noticeably
linked with poverty level and socio-economic status of its popula-
tion. Elyana et al. (2016) reported that intestinal parasitic infec-
tions are major public health problem. Particularly in danger are
the children living in poor or rural neighbourhoods. Globally, about

* — corresponding author

reported that in 2010 about 438.9 million people were infected with
hookworms. Additionally, 819.0 million Ascaris lumbricoides and
464.6 million Trichuris trichiura infections were identified.

Among of a many parasitic infections, we should principally men-
tion those which are transmitted through the soil or water. They are
represented by endoparasites such as Giardia duodenalis, Cryp-
tosporidium spp., Trichuris spp., Ascaris spp., Ancylostoma spp.,
Toxocara spp., Echinococcus spp., and Toxascaris spp. (Bajer,
2008; Traversa et al., 2014). For diseases caused by endopara-
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sites the most likely route of human infection is fecal-oral trans-
mission followed by the contact with infected humans and animals
(wild, stray, domestic), with contaminated food, soil, water, or envi-
ronment. The main source of the infection is environment contam-
inated with feces from infected animals living in close vicinity with
the man (Despomier, 2003; Szabova et al., 2007; Macpherson,
2013; Ondriska et al., 2013). Parasitic infections are very often
transmitted at places with high population density, poor hygiene
conditions and low socioeconomic status of community (Adeoye,
et al., 2007; Rudohradska et al., 2012; Papajova et al., 2014).
The prevalence of intestinal parasitic diseases in Slovakia is due
to its geographical location and good hygiene conditions quite low.
However, it may be easily transmitted by socially disadvantaged
people living in a low hygiene conditions. Primarily these diseases
occur in the population of marginalised communities, which are
distinct by complete social exclusion, due to a various factors. In
Slovakia, according to the performed research and governmen-
tally released strategy papers the groups put most at risk are the
Roma people. This is in Slovakia a very specific problem (Madara-
sova Geckova et al., 2014). According to the Atlas of Roma com-
munities (MuSinka et al., 2014) there are 803 Roma settlements
in Slovakia territory. It is home of more than 215 000 people living
inside the villages (30.7 %), at the outskirts of the villages (40.4 %)
or in segregated settlements (16.6 %). Most of the Roma popu-
lation lives with the major population (46.5 %) (Filadelfiova et al.,
2007; Musinka et al., 2014). Roma ethnic group inhabit shacks
and houses in the villages, apartments with reduced living stand-
ards and apartments found on abandoned houses in urban areas
(Dubayova, 2001). In the cities, we see urban areas which are
exclusively inhabited by Roma people commonly called — Roma
ghettos (Musinka, 2002).

This study focuses on the analysis of the potential health risks
caused by parasites in rural locations of Slovakia. The aim of the
study was to monitor the occurrence of intestinal parasites in dogs
in two Northeastern Slovakian localities with different hygiene
standards. The soil contamination near dwellings was evaluated
for the period of one year. A coprological diagnostics of intestinal
parasites in the children population was also performed.

Material and Methods

Characterization of the studied localities

This study was performed in two neighbouring villages in PreSov
County (Northeastern Slovakia) that wished to remain anonymous
and are further specified as “village A” (about 500 inhabitants) and
“village B” (about 510 inhabitants). Both these locations are rural,
but differ by hygiene standards, levels of sanitary conditions and
socio-economic status of dog owners. The village A is inhabited
predominantly by Roma minority group (more than 95 %) and
characterized by a low level of environmental hygiene. Electricity
is available for public lighting and to some houses. Clean water
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supply and sewage systems are not available. Water for the res-
idents is available only through water wells. There are 40 regis-
tered dogs which are either tied by chain to the kennel, or moving
freely around settlements. They are usually fed on leftovers and
households garbage. No data about unregistered animals were
available. The neighbouring village B is represented by a higher
hygiene and living standards where the gas, electricity, munici-
pal water supply and municipal sewerage are available. Slovak
majority population lives in village B where 57 dogs and 10 cats
are registered. Dogs are usually kept in the yard and fed by com-
mercially manufactured dry dog food from various manufacturers.
Both villages in this study were visited once a month and inspected
for the presence of parasites in feces and soil samples.

Coprological examination of excrements

Totally 199 dog fecal samples were collected and examined for
the presence of parasite developmental stages. Dog feces have
been collected from around the dwellings, public places or taken
directly by the owners from backyards. After collection, fecal sam-
ples were stored without any conservation at 4 °C and transferred
to the laboratory at the Institute of Parasitology SAS in KoSice for
parasitological examination which was performed within 24 — 48 h.
Flotation method with the sucrose flotation solution (specific gravi-
ty of 1.27) was used for coprological examination where 3 grams
of fecal sample mixed with water was centrifuged for 5 minutes
at 1200 rpm (Eppendorf 5804, Germany). After pouring out the
supernatant the sucrose flotation solution was added in the test
tube. The sediment was than stirred and centrifuged again. After
5 minutes the test tube was refilled with flotation solution (until
a meniscus formed) and covered with cover glass. After one hour
of egg flotation the coverslip was removed and placed on the glass
slide. For the detection of Giardia cysts the zinc sulphate flotation
solution (specific gravity of 1.18) was used for each fecal sample.
All samples were further examined under the light microscope at
20x and 40x magnification (Leica Microsystems, DM 5000B light
microscope, Germany).

Parasitological examination of soil samples

In order to identify the presence of parasitic germs in the environ-
ment totally 65 soil samples were collected within the vicinity of hu-
man settlements and around the kennels and dog pens. 32 sam-
ples were from village A and 33 from village B. The sand samples
were surveyed according to the Kazacos (1983). Briefly, 100 g of
pooled sand sample, 100 ml of water and 0.5 ml of Tween 40 were
mixed and decanted for 10 minutes. Subsequently the samples
were sieved and replenished with 1000 ml of water. After one
hour sedimentation the soil samples were centrifuged (Eppendorf
5804, Germany) and then floated with sucrose flotation solution
(specific gravity of 1.3). Samples were examined under the light
microscope at 20x and 40x magnification (Leica Microsystems,
DM 5000B light microscope, Germany).
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Parasitological examination of stool samples

Totally, 277 children’s stool samples were collected into the plastic
containers. After an informed consent was signed by parents or
legal guardians stool containers with unique identifiers were hand-
ed out together with the instruction how to return them. Contain-
ers with stool samples (up to 15g of morning stool) were stored
in refrigerator without any conservation at 4 °C and transferred
to the laboratory at the Institute of Parasitology SAS for the ex-
amination which was performed within 24 — 48 h. Samples were
examined with commercially available kit (Paraprep L, Mondial,
France). Briefly, for each stool sample 2 ml of ethyl acetate solu-
tion and 0.5 g of stool sample was added to 6 ml of 10 % formalin
in a mixing chamber. The chamber was than connected through
filter with a conical collection chamber. Mixed content was incu-
bated for 24 h at room temperature and the tube was centrifuged
at 1000 rpm for 1 minute (Eppendorf 5804, Germany). The entire
samples volumes were collected into the collection chambers.
The supernatant was discarded and the sediment placed on mi-
croscope slides and covered with coverslip. The entire area was
examined at 20x and 40x magnification with Leica DM 5000B light
microscope (Leica Microsystems, Germany).

Statistical methods

Statistical analysis was performed using Vassar Stats (www.vas-
sarstats.net). 95 % confidence intervals (95 % Cls) and Odds ratio
(OR) with 95 % confidence intervals (95 % Cls) were determined.
To compare the potential risk factors a Chi-square test (¥ if all
expected cell values were equal to or greater than 5) or a Fisher’s
exact test (if any expected cell value was less than 5) were used.

Results

Out of 199 examined dogs' fecal samples 52.76 % of them con-
tained parasitic germs. Intestinal parasites infections were detect-
ed in both examined villages. There were considerable differenc-
es in the prevalence and species diversity of detected helminths
between village A and B. Meanwhile the prevalence among dogs
from the village A was 71.65 % (95 % CI: 63.27 — 78.76 %) the
prevalence of infection among dogs from the village B was only
19.44 % (95 % CI: 11.95 — 30.03 %). This difference was highly
significant (X? = 50.25, P < 0.0001) (Table 1). The odds for the
infection were higher in dogs from the village A than dogs from the
village B (OR =10.47, 95 % CI: 5.20 - 21.08).

In 127 examined samples from the village A (low hygienic stand-
ards) 12 different taxa of parasites were detected. For the most
part the eggs of Ancylostomatidae family (50.39 %), Ascaris spp.
eggs (40.94 %) Toxocara canis eggs (11.02 %), eggs of Toxascaris
leonina (9.45 %), Giardia duodenalis cysts (9.45 %), oocysts of
Isospora spp. (6.30 %), Capillaria aerophila eggs (3.94 %), Tri-
churis vulpis eggs (2.36 %), Taenia type eggs (0.79 %), Dipylidium
caninum eggs (0.79 %), Angiostrongylus vasorum larvae (0.79 %)
and Sarcocystis spp. oocysts (0.79 %) were present. In village B
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(high hygienic standards) only 4 taxa of parasites in 72 dogs’ ex-
crements were found. To be exact the eggs of T. leonina, T.canis,
T vulpis and Sarcocystis spp. oocysts were detected (Table 2).
High prevalence of the endoparasitic developmental stages in
dogs’ feces present a risk factor for the soil contamination, and
consequently to the population living in such locality. For this rea-
son, we have examined the occurrence of helminth eggs in the
soil. Out of 65 collected soil samples parasites were detected in 27
(41.54 %) of them. The soil samples from the village A were con-
taminated more than samples from village B. In village A 65.63 %
of soil samples contained parasites, while in village B only 18.18 %
positivity was observed. This difference was highly significant (X? =
15.06, P < 0.0001, OR = 8.59; Table 3). In a village A, Ascaris spp.
(50.00 %) and eggs from the family Ancylostomatidae (43.75 %)
as well as the Toxocara spp. (34.37 %) were the most frequent.
As shown on Table 4, the eggs of T. leonina, Trichuris spp., Capi-
llaria spp. and oocysts of Sarcocystis spp. occurred occasionally
in examined soil samples. The most prevalent parasitic taxa in soil
samples from village B were T. leonina, Toxocara spp. and eggs of
the family Ancylostomatidae (Table 4).

Overall, 277 fecal samples of children from village A (205 children)
and village B (72 children) were examined for the presence of par-
asites. The overall infection prevalence in children living in village
A was 39.35 % (109/277). No children from the village B were
found to be positive for the presence of parasites. In contrast the
prevalence of propagative parasitic stages among children from
the village A was 53.17 %. This difference was highly significant
(X? = 63.12, P < 0.0001) and Roma children had higher odds
to become infected by parasites than children living in village B
(OR = 164.53, Table 5). Despite living in the close proximity both
groups children (Roma and non-Roma) still maintain their specific
life style what include different hygiene standards and live with
pets. The explanation is obvious. Risk factors in urban settings
were not disrupted and both groups of children remained segre-
gated. In children from the village A, the most prevalent parasite
was A. lumbricoides. Ascarid eggs were found in 52.20 % of the
stool samples (107/205). The cysts of G. duodenalis were found in
8.29 % samples (17/205) and eggs of T. trichiura in 2.44 % (5/205;
Table 6). Hymenolepis diminuta (0.49 %) eggs were observed less
often. However, the perianal swabs and adhesive cellophane-tape
tests for the prevalence of Enterobius vermicularis were not per-
formed. The eggs of E. vermicularis were found unintentionally in
the stool (Table 6).

The gastrointestinal parasites infestation in dogs and children per-
sisted throughout the year (Tables 7 - 9). G. duodenalis infections
in canine and children population in village A were observed par-
ticularly during winter and spring (Table 7 and 9). In the village A-
location represented by lower hygienic standards, at least one soil
sample from monthly collection contained parasitic germs. Most
of helminth eggs have developed into larvae or reached various
developmental stages. The egg counts per sample varied from 1
to 88 (per 100 g of dry soil). The egg counts were highest in the



Table 7. The monthly occurrence of endoparasites in dogs’ excrements collected from public places in village A.

XI. XIl. l. Il. 1. IV, V. VI VII. VIIL. IX. X.
(n-16) (n15 (n8) (n-6) (n12) (n13) (n-13) (n7) (n8) (n-8)  (n-8)  (n-13)
(p) (p) (p) (p) (p) (p) (p) (p) (p) (p) (p) (p)

Toxocara canis 1 3 4 0 0 1 2 0 0 0 1 2
Toxascaris leonina 0 3 1 0 0 3 2 0 1 0 0 2
Trichuris vulpis 0 0 2 0 0 0 0 0 1 0 0 0
Ascaris spp. 6 7 5 1 6 9 6 1 1 5 4 1
family Ancylostomatidae 9 10 4 3 10 6 5 3 3 3 5 3
Capillaria aerophila 0 0 0 0 0 1 0 2 0 1 1 0
Dipylidium caninum 0 0 0 0 1 0 0 0 0 0 0 0
Angiostrongylus vasorum 0 0 0 0 1 0 0 0 0 0 0 0
Taenia type eggs 1 0 0 0 0 0 0 0 0 0 0 0
Isospora spp. 0 3 1 0 1 0 1 2 0 0 0 0
Sarcocystis spp. 0 0 0 0 0 0 0 1 0 0 0 0
Giardia duodenalis 1 4 0 0 3 0 4 0 0 0 0 0

n — number of examined samples, p — number of positive samples

Table 8. The monthly occurrence of endoparasites in dogs’ excrements collected from public places in village B.

Xl. XI. N I, . IV. V. VI, VI. VI IX. X.
(n6) (n-6) (n3) (1) (n10) (n6) (n5) (n-6) (n6) (n6) (n-4)  (n-3)
(p) (p) (p) (p) (p) (p) (p) (p) (p) (p) (p) (p)

Toxocara canis 2 2 0 1 0 0 0 0 0 1 0 0
Toxascaris leonina 0 0 1 0 1 0 0 0 0 0 3 2
Trichuris vulpis 0 0 1 0 0 0 0 0 0 0 0 0
Ascaris spp. ND ND ND ND ND ND ND ND ND ND ND ND
family Ancylostomatidae ND ND ND ND ND ND ND ND ND ND ND ND
Capillaria aerophila ND ND ND ND ND ND ND ND ND ND ND ND
Dipylidium caninum ND ND ND ND ND ND ND ND ND ND ND ND
Angiostrongylus vasorum ND ND ND ND ND ND ND ND ND ND ND ND
Taenia type eggs ND ND ND ND ND ND ND ND ND ND ND ND
Isospora spp. ND ND ND ND ND ND ND ND ND ND ND ND
Sarcocystis spp. 0 0 0 0 0 0 0 1 0 0 1 0
Giardia duodenalis ND ND ND ND ND ND ND ND ND ND ND ND

n — number of examined samples, p — number of positive samples, ND - not detected
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centre of village and the number of eggs was reduced by distance.
The most widespread were Ascaris spp. eggs which were detect-
ed in 16 soil samples. The eggs from family Ancylostomatidae (14
samples) and Toxocara spp. eggs (11 samples) were also found
quite regularly. In opposite, quite rare was the occurrence of T.
leonina, Trichuris spp. and Capillaria spp. (Table 10). In contrast,
the soil samples from the village B the developmental parasitic
stages were detected in samples collected in January, March,
April and September. Only three taxa were identified: T. leonina (5
samples), eggs from the family Ancylostomatidae (2 samples) and
Toxocara spp. (1 sample; Table 11).

Discussion

In 27 countries representing the EU it is estimated that 16 % of
its citizens (about 80 million people) live below the poverty level.
Poverty, defined as 60% of particular country median income in
Europe, is distributed fairly alongside well-defined quartiles. The
gross domestic product (GDP) per capita organizes countries into
4 quartiles. Most of the countries in the top two quartiles are rep-
resented by western European nations. All the poorest and lowest
GDP per capita countries are geographically located in southern
and eastern part of the European region. (Hotez & Gurwith, 2011).
Intestinal helminth and protozoan infections occur not only among
those living in the poverty but also in the more affluent part of Eu-
rope. In Slovakia, the population living in poverty is concentrated
typically in segregated Roma settlements. Life in the shelters, on
the outskirts of towns and villages, or in the forests vicinity expose
the Roma people more to the wildlife and the other potential biolog-
ical agents (mosquitoes, ticks, flies, etc.) thus allowing infections to
spread. At the same time, on a small area, a large number of people
live together with domestic animals that are often without a proper
veterinary control. Moreover, within the vicinity of these settlements
animals’ excrements and human feces concentrate without an ap-
propriate sanitary control what represents a significant risk for the
circulation of soil fransmitted infections of animals and man.

The occurrence of intestinal helminth and protozoan infections in
children represent a health problem especially in the rural areas
with low standard of hygiene (Rudohradska et al., 2012; Harhay
et al., 2010; Al-Mekhlafi et al., 2016). Therefore, we determined
and compared the occurrence of parasitic infections in dogs, chil-
dren population and soil found in two neighbouring villages with
different levels of hygiene and socio-economic conditions of the
population.

Parasitic infections were present in both study areas, but in the
village B with a higher standard of living, better personal and com-
munal hygiene levels and better dogs’ care a lower occurrence of
the parasitic infections in dogs and less contaminated soil were
recorded. The total prevalence of intestinal parasites among
dogs from the village A with predominance of Roma minority was
71.65 % and 12 different taxa with predominance of family An-
cylostomatidae and Ascaris spp. were identified. The presence
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of Ascaris spp. provides evidence dogs coprophagous habits of
dogs. Ascariasis spreads primarily by fecal contamination of the
environment around human dwellings because of defecation out-
side the toilets. Such behaviour is called promiscuity defecation
(Traub et al., 2002). Such high prevalence numbers bear a resem-
blance with the situation in developing countries in Asia, Africa or
South Amerika. Traub et al. (2002) found that 94% of dogs living
in poor communities in India eliminate the eggs from the family
Ancylostomatidae and 31 % dogs pass the eggs of Ascaris spp.
In a resource-limited urban community in Gauteng, South Africa,
88 % of dogs have been infected by Ancylostoma caninum and
36 % were harbouring T. canis (Minnaar & Krecek, 2001). Rubel
et al. (2003) showed that the higher toxacariasis infection rate
was associated with lower financial income. Also hookworm and
whipworm infections occur more often in economically deprived
localities (Rubel & Wisnivesky, 2005).

The mean prevalence of intestinal parasites in dogs from village
with better hygiene was 19.44 % and only 4 taxa were detected.
T leonina and T. canis appeared to be most frequent. This was
followed by Sarcocystis spp. and T. vulpis. Regarding the dogs
fecal samples, T. leonina was the most often detected species in
the soil samples from village with better environmental hygiene.
Previous studies from Slovak Republic show that 45.1 % of
dogs were infected by intestinal parasite, especially by T. canis
(21.9 %), hookworms (18.4 %), whipworms (10.0 %) or T. leoni-
na (7.3 %); (Szabova et al., 2007). Our results are comparable
to the records from neighbouring countries. Helminth prevalence
among dogs in Poland was 34.2 % in rural locations and 56.5 -
80.9 % in dog shelters. The eggs of the nematodes from family
Ancylostomatidae were the most frequent, followed by T. vulpis
and T canis. T. leonina was present among dogs in shelters, but
was missing among rural dogs (Borecka, 2004). Very similar in-
fection rates were found among dogs from the rural areas in the
Czech Republic, where 41.7 % of dogs harboured some species
of intestinal parasites. However the most prevalent was T. canis
and the eggs from family Ancylostomatidae were detected only
sporadically (Dubna et al., 2007).

The occurrence of G. doudenalis in dogs from the village A with
low hygienic standard has also been recorded. Study of Marangi
et al. (2008) evaluated the presence of giardiasis in dogs and chil-
dren living in a disadvantaged and socially deprived small Roma
community found that 5/14 (35 %) children were found positive
by microscopic examination. Additionally 8/14 (57 %) dogs test-
ed both, microscopically and by molecular methods were positive
for G. duodenalis. In the territory of Eastern Slovakia the giardia
infections frequency was examined by Szabova et al. (2007). The
overall prevalence of the Giardia cysts in dogs’ excrements from
shelters in the cities TrebiSov, KoSice and Zvolen was 1.6 %. Sim-
ilarly, Goldova et al. (2011) found that the giardiasis prevalence in
dogs less than 7 months old was 69.1 %. Meanwhile in older ani-
mals the prevalence dropped to 36.9 %. The activities associated
with the maintenance and landscaping of urban green spaces may



Table 9. The monthly occurrence of endoparasites in children from the village A.

X, XIl. l. Il. 1. IV, V. VI VI, VIIL. IX. X.
(n-18)  (n-20) (n-15) (n-10) (n-18) (n-20) (n-27) (n-16) (n-20) (n-10) (n-11)  (n-20)
(p) (p) (p) (p) (p) (p) (p) (p) (p) (p) (p) (p)

Ascaris lumbricoides 7 10 9 9 " 7 25 6 0 1 5 17
Trichuris trichiura 2 1 0 1 0 0 0 0 0 0 0 1
Enterobius vermicularis 0 0 0 0 1 0 0 0 0 0 0 1
Hymenolepis diminuta 0 0 0 1 0 0 0 0 0 0 0 0
Giardia duodenalis 1 0 0 0 0 0 16 0 0 0 0 0

n - number of examined samples, p - number of positive samples

Table 10. The monthly occurrence of endoparasites in soil from the village A.

XI. XII. I Il . IV, V. VI. VII. VIl IX. X.
(m3)  (3) (2) (n0) (n3) (3  (n3)  (n3) (3 (n3) (n3)  (n-Y
(p) (p) (p) (p) (p) (p) (p) (p) (p) (p) (p) (p)

Toxocara spp. 0 1 2 2 1 0 1 1 1 1 1
Toxascaris leonina 0 0 0 1 0 0 0 0 0 0 0
Trichuris spp. 0 0 0 1 0 0 0 0 0 0 0
Ascaris spp. 1 1 2 2 2 0 1 3 2 1 1
family Ancylostomatidae 2 2 2 1 1 1 0 1 0 2 2
Capillaria aerophila 0 0 0 1 0 0 0 0 0 0
Sarcocystis spp. 0 0 0 1 0 0 0 0 0 0 0

n - number of examined samples, p - number of positive samples

Table 11. The monthly occurrence of endoparasites in soil from the village B.

Xl. X, . Il. In. IV. V. Vi, ViL VL IX. X,
3 (3 (3 (0 (3 (3 (3 (3 (3 (3 (3 (n3)
(p) (p) (p) (p) (p) (p) (p) (p) (p) (p) (p) (p)

Toxocara spp. 0 0 0 - 1 0 0 0 0 0 0 0

Toxascaris leonina 0 0 1 - 2 1 0 0 0 0 1 0
Trichuris spp. ND ND ND - ND ND ND ND ND ND ND ND
Ascaris spp. ND ND ND - ND ND ND ND ND ND ND ND

family Ancylostomatidae 0 0 1 - 1 0 0 0 0 0 0 0
Capillaria aerophila ND ND ND - ND ND ND ND ND ND ND ND
Sarcocystis spp. ND ND ND - ND ND ND ND ND ND ND ND

n - number of examined samples, p - number of positive samples
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also contribute to the dispersion of dogs’ and cats’ excrements
on large areas. After the excrements break-down all parasitic
propagative stages disperse in the soil. Such contaminated soil
become a source of infections and reinfections for animals, and
poses a significant risk to man as well. Gawor et al. (2008) stud-
ied the epidemiological link between the likelihood of reinfection
with soil transmitted helminths and children diagnosed with toxo-
carosis. Examination of the soil from around the homes of infected
children have confirmed that more of the Toxocara spp. eggs are
being found in rural locations than in samples collected from the
urban environment. In contrast Antolova et al. (2015) studied se-
roprevalence of human Toxocara infections. Cross-sectional study
confirmed the 22.1% seropositivity to Toxocara in 429 examined
Roma inhabitants living in segregated settlements. Meanwhile
only 4 of 394 samples from the non-Roma population were found
to be positive.

Soil contamination by endoparasites developmental stages in ar-
eas inhabited with marginalized groups has been monitored by
Rudohradska et al. (2011). The settlements environment where
children lived and played was contaminated extensively with the
parasite propagative stages, where up to 81.6 % of examined soil
samples were contaminated with helminths eggs (Ascaris spp., Tox-
ocara spp., Trichuris spp. and strongyloid eggs). Occasionally the
eggs of T. leonina and Spirocerca lupi were detected. The highest
soil contamination was detected in villages Jarovnice, Zemplinska
Teplica and Sedovce. Research of Strkolcova et. al (2017) in seg-
regated settlement Medzev (Eastern Slovakia) showed that Stron-
gyloides stercoralis infections in children and dogs are frequent.
Despite similar level of specific antibodies against S. stercoralis in
all examined dogs Roma children showed higher seroprevalence
(33.3 %) when compared with non-Roma children (23.8 %).
However, this study did not investigate the occurrence of crypto-
sporidiosis — a parasitic disease considered to be a widespread
zoonosis. Its occurrence in Roma children was studied by Hasa-
jovéa et. al (2014). Examination of 53 Roma and 53 non-Roma fecal
samples led to the conclusion that the risk of Cryptosporidium in-
fection is 12 times higher in the Roma children when compared to
the non-Roma children. Moreover the occurrence of microsporidia
as emerging pathogens in Slovak Roma children and their impact
on public health was confirmed (Halanova et al., 2013).

Our results show that the high endoparasitic occurrence in the
environment poses a significant risk to the human health. Most ex-
posed are children of preschool age who play in public places what
may result in the ingestion of contaminated soil. It should be stated
that for example eggs of soil-transmitted helminths in feces need
some time to embryonate and become infective because they are
not immediately infective (Knop et al., 2012; Grimes et al., 2016).
We have detected intestinal parasitic infections in 53.17 % of ex-
amined Roma children. The predominant infections found were
A. lumbricoides and G. duodenalis origin. Similarly, Rudohradska
et al. (2012) studied the occurrence of selected intestinal endo-
parasites in 81 children living in eastern Slovakia in areas char-
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acterized by low hygienic and socioeconomic status. 56.8 % of
children were positive for the presence of intestinal parasites. A.
lumbricoides was found to be the most prominent intestinal para-
site (24.7 %). This was followed by T. trichiura (17.3 %) and Taenia
type eggs (4.9 %). Cryptosporidium spp. (44.4 %) and G. duode-
nalis (24.7 %) were also detected in a quite high prevalence.

Due to the dogs free movement the soil around houses was high-
ly contaminated with helminths eggs and protozoan cysts and
served as a source of the infection spread. Thus, in addition to its
own parasite fauna, human intestinal parasites are often passaged
through the dogs’ digestive system. Triggered by limited availabil-
ity of sanitary facilities and the absence of sewage system in the
village children also participated in soil contamination as well. One
of the efficient ways for the reduction of parasitic infections is es-
tablishment of a reliable veterinary care. Regular dogs deworming,
especially by the owners with small children, reduces the possibil-
ity of parasites spread. Introduction of a proper environmental hy-
giene measures, education in a basic hygiene habits and regular
removal of dog excrements will prevent dispersion of parasite de-
velopmental stages into the environment. The results of this study
were submitted to the local health and social services to utilise
data further. Based on our results the preventive measures will
be implemented through local community centres and physicians.
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