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Parasitic zoonotic helminthiases with complex cycles and mechanisms of invasion transmission are a sanitary and
hygienic problem on the global and local scale. The pathogens of these invasions are biologically, ecologically,
physiologically, epidemiologically, epizootologically protected in natural conditions and actively circulate among
different species of animals and humans directly or indirectly through the pathogens’ eggs with the tendency to
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Poltava State Agrarian contaminate the environment of existence. The presence of a large number of eggs in the environment guarantees
University, the reliable functioning of the “parasite-host” system and leads to infecting of both intermediate and definitive hosts.
Skovoroda Str., 1/3, The constant presence of viable helminthes eggs guarantees long-term maintenance of the epizootologic process. In
Poltava, 36000, Ukraine this connection, the aim of the research was to determine the effectiveness of the method for determining the

contamination level of the distal extremity section in dogs with dipylidium cocoons. The experimental studies were
conducted in the Laboratory of Parasitology of Poltava State Agrarian University and veterinary clinic “Aibolyt”
(city of Poltava). The method that allows detect the contamination of the distal extremity section in dogs in case of
dipylidiasis was improved. According to the results of the conducted studies, it was determined that the use of the
method for determining the contamination of the distal extremity section in dogs with dipylidium cocoons as to the
number of positive samples and the average number of isolated invasive elements turned out to be the most effective.
The sensitivity of the improved method in detecting dipylidium cocoons was higher by 30.0 and 90.0 % compared
to the analogue method and the express method, respectively. Also, the improved method showed higher
effectiveness in comparison with the analogue method — by 58.2 % (P<0.001) and with express method — by 89.8 %
(P<0.001). The use in the improved method of the flotation solution, which demonstrates coagulation properties
against foreign remains, facilitates the microscopy process. The obtained data allow us to recommend the improved
method for determining the contamination level of the distal extremity section in dogs with dipylidium cocoons, as
an effective and sensitive method for conducting sanitary and hygienic studies in monitoring dipylidiasis in dogs.
Keywords: parasitology, dogs, dipylidiasis, cocoons, contamination level, effectiveness.

EdexTuBHicTh 3acTOCYyBAHHS CIOCO0Y BU3HAYEHHS PIBHA KOHTaAMiHANIIl IMCTAJIBHOIO Bil-
ATy KiHIIBOK C00aK KOKOHAMM AUIIJTiTii

A. J1. Hixitan

IapazuTapHi 300HO3HI TeILMIHTO3H 31 CKJIaIHMMH LUKJIAMH Ta MeXaHi3MaMH Iepenadi iHBa3ii € caHiTapHO-
riri€eHi9HOI0 MPOOIEMOI0 y TNIOOATPHOMY Ta JIOKAIBHOMY MacmTabi. 30yJHUKHM IaHMX iHBa3iil Oioioriuso,
€KOJIOTTYHO, (i3i0J0riUHO, eMiAeMiONOTridHO, eMi300TONIOTIYHO 3aXMINCHI B IPHPOJHHX YMOBaX Ta aKTUBHO
LUPKYJIOIOTh MK PI3HUMH BHAAMH TBAapHH 1 JIOJHHOI HPSMO a0 OIOCEPEIKOBAHO Yepe3 Siillsl MaToreHiB 3
TeHJICHIIIEI0 KOHTaMIHAallii cepeIoBHIIa icHyBaHHs. HassBHiCTh BEMKOI KIIBKOCTI SI€Lb Y TOBKIJLTI TapaHTy€ HaiiiHe
(YHKIIOHYBAaHHS CHCTEMH «Iapa3uT-Xa3siH» Ta MPU3BOIUTH 10 3apa)KCHHS SK MPOMDKHHX, Tak 1 JediHiTHBHHX
xa3siB. IlocTiiiHa HAsBHICTb )KUTTE3ATHHX SIELb [EIbMIHTIB FapaHTy€E TPUBAJIEC [iATPUMAHHS €Mi300TOJIOTYHOTO
npotecy. Y 3B’S3Ky 3 IIUM, METOIO JIOCII/IKeHb OyJI0 BU3HAUUTH €()EKTUBHICTD 3aCTOCYBAHHS CIIOCO0Y BH3HAUCHHS
PIBHSI KOHTaMiHallii JUCTaJbHOTO BIIAUTY KiHIIIBOK COOAK KOKOHaMH TUMLTIAIN. EkcriepuMeHTanbHi JOCIIIKEeHHS
BUKOHYBaIIH y Jlaboparopii mapasutosorii [ToJ1TaBChKOro AepyKaBHOTO arpapHOro YHIBEPCUTETY Ta BETEPHHApHil
KJiHILI «A#bomute» (M. [Tonrtasa). IlpoBeneHO ya0CKOHANIEHHS CIOCOOY, KUl JO3BOJISIE BUSBUTH KOHTAMIHALIO
JUCTAIBHOrO BIAIIy KIiHLIBOK y cobak 3a OUOiIigio3y. BimmoBimHO 10 pe3ysbTaTiB MPOBEACHUX IOCIIKEHb
BH3HAUCHO, II0 3aCTOCYBAHHs CIIOCOOY [UIsi BCTAHOBJICHHS KOHTaMiHALii JUCTAIBHOrO BIAAITY KiHI[BOK y cobak
KOKOHAMH UM 3a MOKa3HUKOM YHCIa MO3UTUBHHX MPOO Ta CEPeAHBOI KUIBKOCTI BUAIICHHX iHBa3iHUX
€JICMCHTIB BHSBHUBCS HaWOUTBII edexTuBHUM. UyTIHBICTH yJOCKOHAJIEHOTO CIIOCOOY IIPH BUSBICHHI KOKOHIB
numiniaiit BusBunacs Bumor Ha 30,0 ta 90,0 % mnoOpiBHAHO 31 CHOCOOOM-aHAIOrOM Ta EKCIPEC-METOA0M
BifmoBinHO. Tako, yIOCKOHANCHHH cHOCIO MOKa3aB BHILY PpE3yJbTATHBHICTH MOPIBHSHO 3i CIIOCOOOM-
aHanoroM —Ha 58,2 % (P<0,001) Ta 3 excripec-metonoM — Ha 89,8 % (P<0,001). BukopucTaHHs B yI0CKOHAJIEHOMY
croco0i (GIoTaifHOro PO34nHy, IO MPOSIBISE KOArYIIILiiTHI BIACTHBOCTI BIAHOCHO CTOPOHHIX PEIITOK, MOJIETIIYE
nporec Mikpockomii. OTpuMaHi JaHi TO3BOJSIOTH PEKOMEHIYBATH yJOCKOHAJIEHMII CHOCIO BH3HAUCHHS DPiBHA
KOHTaMiHaNil JUCTaJBHOTO BiIUTY KiHIIBOK Y cO0aK KOKOHAMHU JHUIITIJiH, SIK e(EKTUBHUH Ta UyTIUBHI METOX
IIPOBEJICHHS CaHITAPHO-TIri€HIYHUX JOCHIIIKEHb Y MOHITOPHHTY JUIUIII03y COOaK.

Kuarouosi ciioBa: napa3uTosioris, co6aKy, TUIIIII03, KOKOHH, PiBeHb KOHTaMiHaLil, e()eKTHBHICTb.
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Introduction

Environmental contamination with parasitic elements
is a serious problem worldwide. Helminthes’ eggs
and larvae, like other parasites, are extremely ecologically
plastic, viable in unfavorable environmental conditions
for a long period, for which insects and various types
of invertebrates, cold-blooded and warm-blooded
vertebrates are the natural reservoirs [1-5]. In particular,
researchers have established that on the territory
of Kharkiv region the average level of soil contamination
in rural areas made 12.5%. The level of soil
contamination in park areas of urbanized territories
with exogenous stages of helminthes made 5-55 %,
and in residential areas of cities — 20.0-23.3 %. In cities,
soil contamination with pathogens that parasitize in dogs
and cats is represented by eggs of Toxocara spp. and
Dipylidium caninum [6].

Scientists examined soil in various parks and
public places of the city of Khorremshehr in
south-western Iran for contamination with eggs of
Toxocara spp. nematodes, which were isolated in 18 %
of the examined samples [108]. Scientists from Australia
examined samples taken from city parks, where 44.2 %
of them were contaminated with helminthes’ eggs.
The most common were hookworms (10.2 %) and
Trichuris spp. (1.3 %) [7].

On the territory of Poland, the presence of
Toxocara spp. (37.5-96 %) and Trichuris spp. (37.5—
60 %) geo-helminthes’ eggs was detected in soil and
water samples [8, 9]. While examining water samples
from the rivers in the South Africa, Toxocara spp.,
Trichuris spp. and Taenia spp. eggs were found [10].
In some regions of Japan, 107 sandboxes in public parks
were examined and found to be contaminated with
Toxocara spp. and Capillaria spp. eggs [11].

On the territory of Estonia, scientists identified
environmental contamination with the eggs of nematodes
that parasitize in dogs in rural areas. Trichuris spp.
eggs were found in 15.5 % of samples, U. stenocephala —
in 14.7%, T. canis — in 4.3 % [12]. Scientists from
Chile analyzed 170 dog feces samples collected from
different locations. The diversity of parasite species
varied depending on the surveyed area. The
most frequently detected eggs were T.canis — in
27 samples and A. caninum — in 4 samples [13].

Scientists from Nigeria studied the contamination
of the streets of a megapolis with the eggs of helminthic
pathogens. The following eggs were found:
Ancylostoma spp. — in 24.6 % of samples, Toxocara spp. —
in 9.8 %, and Uncinaria spp. — in 2.5 %. The samples
collected from residential areas and markets had
the highest contamination level [14]. In Ecuador,
when studying public beaches, eggs of 10 parasites
species were found, 9 of which were potentially
zoonotic. Ancylostoma spp. — 19.4 % and Toxocara spp. —
7.2 % turned out to be the most widespread. Trichuris spp.
eggs were found less frequently [15]. In
Ireland, it was found that soil samples taken
at the entrances to parks were the most contaminated
with T. canis eggs compared to other places within
the parks [16].

The aim of the study

In this connection, the aim of the research was to
determine the effectiveness of using the method for
determining the contamination level of the distal
extremity section in dogs with dipylidium cocoons.

Materials and methods

The work was carried out during 2025 in the
Laboratory of Parasitology of Poltava State Agrarian
University and the veterinary clinic “Aibolyt” (the city of
Poltava).

To define the effectiveness of the improved method
for determining the contamination of the distal extremity
section in dogs with dipylidium cocoons, the comparative
study was conducted using the analogue method [17] and
the known express method [18] using dogs that were
infected with the dipylidiasis pathogen. The infection of
dogs was previously confirmed by coproovoscopic
examination [19].

The following indicators served as the evaluation
criteria: the number of positive samples, the average
number of detected invasive elements — dipylidium
cocoons in 1 sample and their minimum and maximum
values, as well as the presence of foreign remains
(garbage, hair, dust, etc.) of various sizes under
the preparation’s microscopy. The contamination
of the microscopic field with foreign remains was
conditionally divided into: insignificant contamination —
the number of foreign residues — up to 5 specimens
in the microscopic field; average contamination — from
6 to 10 specimens of foreign remains in the microscopic
field; heavy contamination — 11 or more foreign
specimens in the microscopic field.

Statistical processing of the experimental study results
was conducted by determining the arithmetic mean (M),
standard deviation (SD), and probability level (P) using
the one-way analysis of variance technique using Fisher’s
criterion.

Results and discussion

By the conducted studies it was established
that the use of the method for detecting the distal
extremity section contamination in dogs with dipylidium
cocoons by the number of positive samples turned
out to be the most effective. The sensitivity
of the improved method for detecting dipylidium cocoons
made 76.9 %. At the same time, 53.8 % of positive
samples were detected by the analogue method, and 7.7 % —
by the express method, which is by 30.0 and 90.0 % less
than when using the improved method (Fig. 1).

Also, the improved method turned out to be more
effective by the indicator of the average number of
detected invasive elements, where at its use
9.8+2.7 dipylidium cocoons were isolated, which turned
out to be by 58.2 % more (4.1£1.7 cocoons, P<0.001)
compared to the analogue method, and by 89.8 % more
(1.0+0.0 cocoons, P<0.001) compared to the known
express method (Fig. 2).
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Fig. 2. Indicators of the number of detected dipylidium
cocoons when using the tested methods for determining
the contamination of the distal extremity section in dogs
(n=13, specimens)
Notes: *** — P<0.001 — compared to the similar digital indicator
obtained by using the improved method.

During the microscopy of the preparations made from
the material taken from dogs, using the improved method,
insignificant amount of small foreign residues
was detected in the samples — 5.2+1.9 specimens.
Somewhat more small-sized foreign remains were found
while conducting the microscopy of preparations
made by using the analogue method — 6.1+2.3 specimens,
which is by 17.3 % more than when using the improved
method (ZTable 1).

The largest amount of foreign residues were detected
by microscopy of the preparations using the well-known
express method — 36.5+£9.6 specimens, which is 7.0 times
more (P<0.001) than when using the improved method.
At the same time in the microscopic field, a large amount

of small and large foreign remains, and especially hairs
were detected, which complicated microscopy and
significantly worsened the process of detecting invasive
elements in the field of view.

Table 1

Comparative effectiveness of the methods for examining
the distal extremity section in dogs to detect dipylidium
cocoons (n=13)

Invasive elements Foreign residues,

Method of study detected, specimens,
min—max M+SD
The improved method 5-15 5.2£1.9
Analogue method 2-6 6.1£2.3
Express method 1 36.5+£9.6%**

Notes: *** — P<0.001 — compared to the similar digital indicator
obtained by using the improved method.

Scientific studies indicate a significant spread of
dipylidiasis in dogs in the majority of the countries of the
world, where one of the factors of such spreading is a high
level of environmental contamination with dipylidium
cocoons [20, 21]. Therefore, we have improved the
method for determining the contamination level of the
distal extremity section in dogs with dipylidium cocoons
and established its effectiveness.

According to the results of the conducted research, it
was determined that the use of the method for revealing
the contamination of the distal extremity section in dogs
with dipylidium cocoons, based on the number of positive
samples and the average number of isolated invasive
elements turned out to be the most effective. The
sensitivity of the proposed method for detecting
dipylidium cocoons was higher by 30.0 and 90.0 %
compared to the analogue method and the express
method, respectively. Also, the proposed method showed
higher effectiveness in comparison with the analogue
method — by 58.2 % (P<0.001) and the express method —
by 89.8 % (P<0.001). The use of the flotation solution,
which exhibits coagulation properties as to foreign
residues, facilitates the microscopy process.

There are reports in the scientific literature that
indicate the relevance of determining the level of
contamination of the distal extremity section in dogs with
propagative stages of parasites’ development. According
to the authors’ data, the contamination level of the distal
extremity section in dogs with cystoisospora oocysts on
the territory of Kharkiv made 12.4 % and 2.441.7 oocysts.
Moreover, the most contaminated were the wash offs
from the distal extremity sections in dogs that were
walked on the territory near houses (22.4 %,
2.7£1.9 oocysts). Less contaminated with cystoisospora
oocysts were wash offs from the distal extremity sections
of dogs that were walked in city squares and parks (9.3 %,
1.840.9 oocysts) and suburban green areas (1.0 %,
1.0£0.0 oocysts) [22].

The obtained data allow us to recommend the
improved method for determining the level of
contamination of the distal extremity section in dogs with
dipylidium cocoons as an effective and sensitive method
for conducting sanitary and hygienic studies in
monitoring dipylidiasis caninum.
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Conclusions

The high effectiveness of the improved method for
determining the contamination level of the distal
extremity section in dogs with dipylidium cocoons was
proven. The method consists in the following: it is simple
to perform and does not require expensive equipment and
deficit reagents; the proposed supersaturated flotation
solution used in the method demonstrates high flotation
ability  relative  to  dipylidium  cocoons
9.8 specimens / sample (with fluctuations from 5 to
15 specimens); the flotation solution showing coagulation
properties relative to foreign residues is used in the
method, which facilitates the process of microscopy and
detection of invasive elements in the field of view.
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