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0. Dolhin The spreading of dog digestive tract helminthoses, including trichurosis, still remains a topical problem, where

E-.mail' one of the factors of significant infestations’ spreading is the contamination of the environment with parasites’ eggs,

which can be preserved in the environment for a long time and cause infestation of susceptible animals. Therefore,
one of the important factors in maintaining veterinary well-being in relation to dog trichurosis is establishing the
contamination level of environmental objects by propagative stages of nematode development. The purpose of the
research was to determine contamination indicators of sand and soil in the city of Poltava with nematode eggs of
Trichuris genus. The studies were conducted on the basis of the laboratory of parasitology of Poltava State Agrarian
University. Sand samples from sandboxes located on the territory of the city of Poltava, as well as soil from the
territories adjacent to them were studied. The main contamination indicators were the extensive contamination index
and intensive contamination index. It was revealed by the conducted research that 61 out of 90 sandboxes in the city
of Poltava were contaminated with nematode eggs of Trichuris genus, where the extensive contamination index
made 67.78 %, and the intensive contamination index made 195.79+18.41 eggs/kg. The territory of Kyiv district
was the most contaminated with nematode eggs, where 25 out of 30 sandboxes were contaminated with propagative
stages of trichurises development, and the level of parasites’ contamination was 83.33 % and 218.91+17.27 eggs/kg.
It was found that the most infected sand was taken from the surface at the edges of the sandbox, near its walls, where
the extensive and intensive contamination indices made 41.11 % and 320.27+35.43 eggs/kg, respectively. Also, high
rates of parasitic infestation were found during studying the soil, taken from the surface at a distance of 1 m from
the sandbox, where, on the average, the extensive contamination index was 46.67 %, and the intensive contamination
index was 263.90+28.87 eggs/kg. With an increase in the sampling depth, the indicators of contamination with
trichurises’ eggs decreased and amounted to: on the surface — 36.67-46.67 % and 120.37-320.7 eggs/kg, at a depth
of Scm — 14.44-30.00 % and 80.77-274.07 eggs/kg, and at a depth of 10 cm — 8.89-20.00 % and 62.50—
125.00 eggs/kg. The obtained results of parasitological studies prove that the territory of sandboxes is a real factor
in the transmission of invasive agents, which must be taken into account in assessing the risks of infecting dogs with
trichurosis causative agent.
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ITapa3utapHe 3a0pyaHeHHsI 00’ €KTIB TOBKIJUIA AUAMU HemMaToja poay Trichuris
y micrti [TonrTaBa

O. C. Jloarin

TonTascsKuit AepsKaBHmii INommpeHHs renbMiHTO3iB TPABHOTO TPAKTy cobak, y ToMy uHcii i TPHXYPO3Y, Joci BAHIIAETECS AKTYATHHOKO

arpapnuii yHiBepcHTeT, mpobIIeMoto, A¢ OAHMM 3 (HaKTOPIiB 3HAYHOTO DO3MOBCIOMKCHHS IHBa3ili € KOHTaMiHallis HaBKOJUIIHBOIO

. TTontasa, Ykpaina CepeoBHUINA SHISIMHU APA3UTIB, SKI TPUBAIHI Yac MOXKYTh 30epiraTucs y JOBKLII Ta CIPHYNHIOBATH 3apPaXCHHS
CTNIPUHHATINBUX TBAapHH. TOMyY, OJTHUM i3 BaXJIMBHX (PAKTOPIB MiATPHMAHHS BETEPHHAPHOTO OJ1aromnoiyyqds o0
TPUXYpO3y co0aK € BCTAHOBJICHHS PiBHs 3a0pyIHEHOCTI 00’€KTIiB TOBKIILIS MPONAraTUBHIMHU CTalisIMH PO3BUTKY
HeMaTo/. MeTor ociKeHb 0yJ10 BU3HAUYEHHS IIOKa3HUKIB KOHTaMIHAIIT MiCKy Ta IpyHTY B M. [lonTaBa siidiisiMu
Hematon pony Trichuris. JlocmipkeHHs mpoBoauI Ha 6a3i 1abopaTopil mapasutosorii [TonTaBcbkoro aepxaBHOrO
arpapHoro yHiBepcurety. JlociipKyBaau npoou MicKy 3 MiCOYHMIIB, 1[0 PO3TAaLIOBaHi Ha TepuTopii Micta [lonrtasy,
a TaKOX IPYHT 3 IPHIIETIINX JI0 HUX TepuTopiit. OCHOBHUMY IIOKa3HUKaMU KOHTaMiHAaMi1 OyIIi eKCTeHCHBHHUII IHAEKC
KOHTaMiHalil Ta IHTEHCUBHHMH IiHIEKC KoHTamiHalil. I[IpoBeneHHMMH IOCHI/DKEHHSIMH BHSBIEHO, w0 61
3 90 micoynuup M. [lonraBa BUsBHIAcS 3a0pyJHEHOIO SHLSIMU HeMaTo poxy Irichuris, e eKCTCHCUBHHUIT iHACKC
KOHTaMiHamii cTtaHoBUB 67,78 %, a IHTEHCHBHMI 1HOEKC KoHTaMmiHaiii — 195,79+18,41 seus/kr. HaiiOimbin
3a0py/HEHO sHIsIMM HeMaTtoJ] BUsBHMiacs Teputopist KuiBcekoro paiiony, ne 25 3 30 micoununp Oynu
KOHTaMiHOBaHi MPOMaraTHBHUMH CTa/lisIMU PO3BUTKY TPHXYPUCIB, a PiBEHb 3a0pPyIHEHOCTI ITapa3uTaMyi CTAHOBUB
83,33 % 12 218,91+17,27 seup/kr. Businexo, 1110 HaifO1Ib1 3a0pyIHEHUM BUSIBUBCSI TTICOK, BiiOpaHUii 3 TOBEPXHi
TI0 KpasiX MiCOYHMUII, 011 1i CTIHOK, JIe eKCTeHCHBHHUH Ta IHTEHCHBHUH 1HIEKC KOHTaMiHawii cranoBun 41,11 % ta
320,27+35,43 senp/kr BinmoBinHo. TakoX BHCOKI IOKa3HHKH Mapa3sHTapHOTO 3a0pyIHEHHS BHUSBICHO IIPH
JIOCHI/DKEHHI TPYHTY, BifiOpaHOro 3 MOBEpXHi Ha BiACTaHI 1 M Bij MiCOYHUI, A€ y CEPEIHbOMY €KCTCHCHBHUMA
iH/IEKC KOHTaMiHallii cTaHOBUB 46,67 %, a iHTCHCHBHHU iHIEKC KOHTaMiHamii —263,90+28,87 seup/kr. 3i
301IBIIICHHSAM INIMOMHH BiI0OpY NMpOO MOKA3HUKK KOHTaMiHAMLil SHISIMM TPUXYPHCIB 3MEHIITYBAJIMCS | CTAHOBHIIN:
Ha moBepxHi — 36,6746,67 % ta 120,37-320,7 sieup/kr, Ha raubuni 5 cm— 14,44-30,00 % Tta 80,77-
274,07 seup/kr, Ha rmmOmHI 10cm — 8,89-20,00 % Ta 62,50-125,00 seup/kr. OTpuMaHi pe3yibTaTH
Mapa3UTOJIOTiYHHUX JTOCII/DKEHb JOBOJIATH, III0 TEPUTOPIs MICOYHHIIb € peatbHUM (HaKTOPOM Iepesadi iHBa3iHHuX
areHTiB, sIKMH HEOOXiTHO BPaXOBYBATH B OLIHIII PU3HUKIB 3apakeHHs1 co0aK 30yAHUKOM TPUXYPO3Y.

Ku1io4oBi ci10Ba: napasuTooris, TpUxypo3, COOaKH, st HeMaTox, PiBeHb KOHTaMiHaLi1
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Introduction

Many parasitic diseases of carnivores are zoonoses
and are dangerous not only to the animals themselves, but
also to humans. In modern cities, nematodoses are among
such diseases, including dog trichurosis, are of the
greatest epidemiological importance [1-4]. This is
explained by the fact that, firstly, trichurises’ causative
agents have a direct cycle of development, connected
mainly with the soil. Secondly, the resistance of nematode
eggs to the effects of adverse factors allows them
to be stored in the external environment for a long time.
As a result, a high probability of infecting susceptible
animals is created. Thirdly, it should be taken into
account that urban conditions are characterized by
the accumulation in the immediate vicinity of the
residential area of a large number of domestic and
stray dogs, which are a source of soil contamination with
nematode eggs [5-12].

The studies conducted in different countries showed a
high level of soil and grass contamination with parasitic
elements in recreation places, public and urban areas,
parks, green zones, bicycle tracks, playgrounds,
sandboxes, and beaches. When using these areas, people
often bring pets with them, which may defecate in public
places, thus contaminating the environment with parasites
and contributing to zoonotic transmitting and infecting
other animals. Also, researches by scientists have
shown that soil and sand are the most epidemiologically
significant substrates for geo-helminthiases, in which,
under favorable climatic conditions, geohelminthes’ eggs
are preserved for a long time; they develop and reach the
invasive stage, contributing to the spreading of parasitic
diseases [13—15].

For example, the authors conducted the study of feces
collected from the territory of 190 urban parks in
Australia. On the whole, 44.2 % of the parks were infected
with parasites’ eggs, where Trichuris spp. accounted
for 1.3 % [16]. On the territory of Poland, the study
of 200 feces samples obtained from city and dog
parks located in the districts of Warsaw was conducted.
The eggs of gastro-intestinal nematodes, including
T. vulpis, were found in 23 (11.5 %) of the examined fecal
samples. The presence of parasites was confirmed
in 14 out of 20 investigated places (70 %), including
eight city parks (72.7 %) and six dog-walking parks
(66.7 %) [17]. In the East Slovakian Lowland, the region
near the EU border with Ukraine, during the study
of 148 soil samples from public places, the presence of
Trichuris spp. eggs made 29.05 % [18]. In three different
Italian municipalities, studies were conducted on dog
feces collected in public green areas (children’s
playgrounds, parks, etc.). Out of the total number
of 677 collected samples, 38 (5.6 %) gave the positive
result for helminthes’ eggs parasitizing in dogs.
Moreover, T. vulpis was the most common (4.4%);
the eggs of T. canis (1.9%) and 4. caninum (0.4 %) were
found less often. The values of spreading 7. vulpis and
T. canis nematode eggs showed the similar tendency in
each municipality (7.7 and 1.9 % in Rome, 5.1 and 3.6 %
in Teramo, 1.5 and 0.7 % in Padua, respectively) [19].

The purpose of the study

The purpose of the studies was to determine sand and
soil contamination indicators in the city of Poltava with
nematode eggs of Trichuris genus.

Materials and methods

The work was conducted during 2023-2024 at the
laboratory of the Department of Parasitology and
Veterinary-Sanitary Expert Examination of Poltava State
Agrarian University.

The study of the level of contaminating environmental
objects with trichurises’ eggs was carried out by
examining samples of sand from sandboxes and soil from
the territories adjacent to them in the city of Poltava
(Podil, Shevchenko, and Kyiv districts). The selection
of sand samples was conducted in sandboxes’ central
part, along the edges, and near the walls. Soil samples
were taken directly outside the sandboxes near their
walls, at a distance of 1 and 3 m from them. All samples
were taken from different depths (0.5 and 10 cm).
The samples were prepared according to the method of
G. A. Kotelnikov (1984) [20], and the study on nematode
egg contamination was carried out according to the
method of V. V. Melnychuk and I. D. Yuskiv (2019) [21].

The main indicators of contamination were extensive

contamination index (ECI, %) and intensive
contamination index (ICI, eggs/kg).
A total of 1.350 samples and 90 sandboxes

were examined.

Mathematical analysis of the obtained data
was performed using the Microsoft “EXCEL” applied
program package by determining the arithmetic mean (M)
and standard error (m).

Results and discussion

It was revealed by the conducted research that 61 out
of 90 sandboxes in the city of Poltava were contaminated
with nematode eggs of Trichuris genus, where the
extensive contamination index made 67.78 %,
and the intensive contamination index was
195.79+18.41 eggs/kg. The territory of Kyiv district was
the most contaminated with nematode eggs, where 25 out
of 30 sandboxes were infected with propagative
stages of trichurises’ development, and the level of
parasites’ contamination was 83.33% and
218.91+£17.27 eggs/kg (Fig. I).

The territory of Podil district was less contaminated
with nematode eggs, where 22 out of 30 sandboxes
were contaminated with trichurises eggs, and the level
of contamination with parasites was 73.33 %
and189.95+17.27 eggs/kg. The least contaminated was
the territory of Shevchenko district, where 14 out
of 30 sandboxes were infested with trichurises’ eggs,
and the level of infestation with parasites was 46.67 %
and163.70+£21.04 eggs/kg.

It was found that the sand taken from the surface at the
edges of the sandbox, near its walls turned out to be the
most polluted, where the extensive and intensive

Scientific Progress & Innovations e 27 (3)

116



contamination indices were 41.11 % and
320.27+£35.43 eggs/kg, respectively. Also, high rates of
parasitic infestation were found at examining the
soil, taken from the surface at a distance of 1 m from the

sandbox, where, on the average, the extensive
contamination index made 46.67 %, and the intensive
contamination index was 263.90+28.87 eggs/kg.

218.91

' 163.7

Shevchenko district

' 189.95
Podil district

DY 7: 3

0 50 100

150 200 250

ICI, eggs’kg mECI, %

Fig. 1. Indicators of contaminating environmental objects in different districts of Poltava
with nematode eggs of Trichuris genus

As the depth of sampling increased, the indicators
of contamination with trichurises’ eggs decreased. In
particular, the samples taken from the surface of
environmental objects had the highest levels of
contamination, namely: the sand from the central part of
the sandbox — 34.44 % and 214.52426.05 eggs/kg, the

320.27

300
200
34.44 41.11
100
0
I II

ECIL, %

26.67 46.67 30.00
I v v

sand from the sandbox edges, near its walls —41.11 % and
320.27435.43 eggs/kg, the soil outside the sandbox, near
its walls — 26.67 % and 266.67+41.78 eggs/kg, the soil at
a distance of 1 m from the sandbox — 46.67 % and
263.90+28.87 eggs/kg, soil at a distance of 3 m from the
sandbox — 30.00 % and 120.37+17.75 eggs/kg (Fig. 2).

120.37

mICI, eggs/kg

Fig. 2. Indicators of samples’ contamination with trichurises’ eggs, taken from the surface:
I - sand from the central part of the sandbox; II — sand from the edges of the sandbox, near its walls; III — soil outside the sandbox, near its walls;
IV-soil at a distance of 1 m from the sandbox; V- soil at a distance of 3 m from the sandbox
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The indicators of the extensive and intensive
contamination index of the samples taken from a depth of
5 cm turned out to be somewhat lower than those taken
from the surface, namely: the sand from the central
part of the sandbox —30.00 % and 274.07+33.80 eggs/kg,
the sand from the edges of the sandbox, near its

274.07

300
250
200
150
100

50

146.88

30.00 17.78 18.89 21.11 14.44
I 11 111 v \'

mECI, %

walls — 17.78 % and 146.88+38.32 eggs/kg, the soil
outside the sandbox, near its walls — 18.89 % and
191.184+41.49 eggs/kg, the soil at a distance of 1 m
from the sandbox — 21.11 % and 150.0+20.94 eggs/kg,
the soil at a distance of 3 m from the sandbox — 14.44 %
and 80.77+9.02 eggs/kg (Fig. 3).

191.18
150.00

80.77

mICI, eggs/kg

Fig. 3. Indicators of sample contamination with trichurises’ eggs, taken from a depth of 5 cm:
I - sand from the central part of the sandbox; II - sand from the edges of the sandbox, near its walls; III — soil outside the sandbox, near its walls;
IV-of soil at a distance of 1 m from the sandbox; V—soil at a distance of 3 m from the sandbox

The lowest indicators of the extensive and intensive
contamination index were found when examining
the samples taken from a depth of 10 cm, namely:
sand from the central part of the sandbox — 20.00 %
and 125.00+22.96 eggs/kg, sand from the edges of

the sandbox, near its walls - 1444 %
125.00 11923

150
100

50 2000 14.44 11
0

I 11 111

ECI, %

v v

and119.23+£20.83 eggs/kg, soil outside the sandbox,
near its walls — 11.11 % and 95.00+13.84 eggs/kg,
soil at a distance of 1 m from the sandbox — 14.44 %
and 88.46+10.05 eggs/kg, soil at a distance of 3 m
from the sandbox 8.89 % and 62.50+8.18 eggs/kg
(Fig. 4).

95.00 88.46

62.50

8’

mICI, eggs/kg

Fig. 4. Indicators of sample contamination with trichurises’ eggs, taken from a depth of 10 cm:
I - sand from the central part of the sandbox; II - sand from the edges of the sandbox, near its walls; III — soil outside the sandbox, near its walls;
IV-soil at a distance of 1 m from the sandbox; V—soil at a distance of 3 m from the sandbox
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Thus, the papers of many scientists from different
countries of the world are the evidence of the relevance of
establishing the level of contaminating environmental
objects by the propagative stages of carnivores’
gastrointestinal tract nematodes’ development, especially
in the conditions of cities [5—12]. Therefore, the purpose
of our research was to determine sand and soil
contamination indicators in the city of Poltava with
nematode eggs of Trichuris genus. The conducted
research revealed that 61 out of 90 sandboxes in the
city of Poltava were contaminated with nematode eggs
of Trichuris genus, where the extensive contamination
index made 67.78 %, and the intensive contamination
index was 195.79+18.41 eggs/’kg. It was found that
the most polluted sand was taken from the surface at the
edges of the sandbox, near its walls, where the extensive
and intensive contamination indices made 41.11 %
and 320.27£35.43 eggs/kg, respectively. Also, high
indicators of parasitic infestation were found while
studying soil, taken from the surface at a distance of 1 m
from the sandbox, where, on the average, the extensive
contamination index made 46.67 % and the intensive
contamination index was 263.90+28.87 eggs/kg. With
an increase in the distance from the sandboxes
and increase in the sampling depth, the indicators of
contamination by trichurises’ eggs gradually decreased
and amounted to: on the surface — up to 36.67 %
and 120.37+17.75 eggs/kg; at a depth of 5cm — up
to 14.44 % and 80.77+9.02 eggs/kg; at a depth of 10 cm —
up to 8.89% and 62.50+8.18 eggs/kg.

Such high indicators of public places’ contamination
with trichurises’ eggs are also confirmed by the papers
of many scientists, where Trichuris spp. eggs were found
in parks in Australia, Warsaw, Italy, and the level of
contamination ranged from 1.3 to 70 % [16, 17, 19].

The obtained results of parasitological studies
prove that the territory of sandboxes is a real factor in
the transmission of invasive agents, which must be taken
into account in assessing the risks of infecting dogs with
trichurosis causative agent.

Conclusions

A high level of contaminating sandboxes and their
adjacent territories in the city of Poltava with nematode
eggs of Trichuris genus was established. Depending
on the sampling places, the indicators of extensive
contamination index ranged from 46.67 to 83.33 %, and
intensive contamination index ranged from 163.70 to
218.91 eggs/kg. The contamination of sand and soil
with trichurises’ eggs depended on the depth and location
of sampling. The sand taken from the surface at the edges
of the sandbox, near its walls, turned out to be the most
infested as well as the soil, taken from the surface at
a distance of 1 m from the sandbox, where the extensive
and intensive contamination indices were 41.11 and
46.67 % and 320.27 and 263.90 eggs/kg, respectively.
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