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Gastrointestinal nematodoses are widespread and dangerous parasitic diseases of dogs, and it is known
that some of them have zoonotic potential and pose a threat to human health. For rapid intravital diagnosis
of gastrointestinal nematodoses in dogs, a wide range of salts and other substances is available for use in
flotation examinations. Since polyparasitism is a very common phenomenon, there is a need for sensitive
and accurate diagnostic tools that are easy to apply and allow simultaneous detection of several pathogens
during integrated control of parasitic mixed infections. The aim of this study was to determine the sensitivity
of known coproovoscopic methods in dogs with associative trichurosis—toxocarosis infection. The research
was carried out at the private veterinary clinic “Dovira” (Kharkiv) and at the Parasitology Laboratory of
Poltava State Agrarian University (Poltava). The following flotation methods were tested: Kotelnikov—
Khrenov (using an ammonium nitrate solution), Sorokova (using a combined solution of calcium and am-
monium nitrate), Petrenko (using a combined solution of calcium nitrate, sugar, and sodium chloride), and
Melnychuk (using a combined solution of calcium nitrate and sodium chloride). The conducted studies
established that in dogs with trichurosis—toxocarosis infection, all tested methods, regardless of the expo-
sure time of fecal samples, allowed simultaneous detection of Toxocara and Trichuris eggs, although the
intensity of infection varied. The highest intensity values of toxocarosis and trichurosis infection were de-
tected when applying the Melnychuk method with a fecal sample exposure of 15 min, reaching 69.3 and 84.4
eggs/g, respectively. This method demonstrated higher sensitivity in dogs with trichurosis—toxocarosis
infection compared with the Kotelnikov—Khrenov method by 21.9-73.1 %, the Sorokova method by 21.2—
30.9 %, and the Petrenko method by 27.6 %. The obtained results allow recommending the Melnychuk
method, which uses a combined solution of calcium nitrate and sodium chloride as the flotation medium, for
effective intravital laboratory diagnosis of the associative course of trichurosis and toxocarosis in dogs.

Key words: parasitology, dogs, associative infections, nematodoses, coproovoscopy, efficacy.
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LnyHko8o-KumKo8i Hemamooo3u € 3HAYHO NOUUPEHUMU | HeOE3NSUHUMU NAPASUMUYHUMY d2eHMAaMU cOOAK, i 8I00MO, WO OKpeMi 3 HUX
Maloms 300H03HUL ROMENYIAN | HeCymb 3az2po3y 0l 300p08 st oOunU. Jia WeUOKoI 3axicummegoi 0iaeHOCMUKU HeMamooo03ié mpagHo2o
mpaxkmy y cobak iCHy€e 8eluKa KilbKicmb CoNell ma IHUWUX PEeYOBUH, SKI MOJICHA UKOPUCMOBY8amu y (hromayitinux oocuiodrcennsx. OckinbKu
noainapasumusm € oysxce NOWUPEHUM A8UWeM, MOMY N0 4AC IHMezPOBAHO20 KOHMPONIO NAPAUMApHUX MIKCMIHEA3il icHye nompeba 6
YYMAUGUX A MOYHUX OIACHOCMUYHUX THCIMPYMEHMAx, AKi 1e2K0 3aCmocosysamu i ki 00380510Mb GUAGIAMU 0OHOUACHO OEKiIbKOX 30Y0-
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Hukig. Mema 0ocniojcenb noaseana y BUSHAYEHHI YYyMAUBOCMI GIOOMUX MemoOi8 KONPOOBOCKONII 3a acOoyiamueHoi Mpuxypo3Ho-
MoKcokapo3noi ineasii'y cobax. [locniosicenns npogoounu 6 ymosax npueamnoi eemepunaproi kuiniku «/osipa» (m. Xapkie) ma nabopamo-
pii napazumonoezii [lonmascvrozo depoicasnozo azpaproeo yHigepcumemy (m. [lorimasa). Bunpobysano cnocobu gpnomayii Komenvhurkosa-
Xpenoea (i3 pozuunom amiaunoi cenimpu), Copokosoi (i3 KoMOIHOBaHUM pO34UHOM Kanvyiesoi ma amiaunoi cenimpu), Ilempenka (i3 kombi-
HOBAHUM PO3UUHOM KaIbyiesoi cenimpu, yykpy ma Hampiro xaopudy), Mervnuuyka (i3 KOMOIHOBAHUM PO3HUHOM Kabyiesoi cenimpu ma
Hampito xaopudy). Ilposedenumu 00CIiOHNCeHHAMU 6CIMAHOBIIEHO, WO 3a MPUXYPO3HO-MOKCOKAPO3HOL IH8A3Il cobak 6ci eunpobysari cnocobu
He3aNeHCHO 8I0 eKCno3uyii Konponpood 00360151U OOHOYACHO BUABUMU SUYSL MOKCOKAP | MPUXypucis, 0e NOKA3HUKU [HMeHCUBHOCI TH8A3Il
pisHunuca. Haiiguwi 3HauenHs iHMeHCUBHOCMI MOKCOKAPO3HOI ma mpuxyposHoi ineasii 6yn0 6useneHo nio 4ac 3acmocy8anHsi CnOcoOy
Menvnuuyka 3a excnosuyii konpo6 15 xé — 69,3 ma 84,4 aeyv/z. Leii cnocib6 npoasus suuy uymaugicmv 3a mpuxypo3sHO-mOKCOKAPO3IHOT
ineasii cobax nopisHsno 3i cnocobamu Komenvnuxosa-Xpernosa — na 21,9-73,1 %, Copokoeoi — na 21,2-30,9 %, Ilempenxa — na 27,6 %.
Ompumarni pe3yromamu 00CiONHCeHb 003601510Mb BNPOBAVNCY8amu cnocio MenvHuuka, de 8 AKOcmi hromanmy UKOPUCAHO KOMOIHO8A-
HULL PO3YUH KATbYIEBOI cenimpu ma Hampito Xa0puody, 05 eQeKmusHoi 3axcummesoi 1a00pamopHoi 0iaeHOCMUKU acoyiamugHoz2o nepedizy

MpUXyposy i moKCoKapo3y 6 cobax.

Knrwowuosi cnosa: napasumonozis, cobaku, acoyiamueHi ineasii, HeMamooo3u, KONPOOBOCKONIsL, eheKMUBHICb.

Introduction

It is known that domestic dogs are carriers of a signif-
icant number of gastrointestinal helminth species, some of
which can be transmitted to humans and therefore have
zoonotic potential. Among the most widespread gastroin-
testinal nematodoses in dogs, researchers in many coun-
tries identify Toxocara canis and Trichuris vulpis (Fang
et al., 2015; Silva et al., 2020; Zhang et al., 2022; Mubar-
ak et al., 2023). Therefore, intravital laboratory diagnosis
is an important component of modern veterinary parasit-
ology, and its effectiveness depends on the correct choice
of diagnostic method.

For the diagnosis of gastrointestinal nematodoses in
dogs, coproovoscopic examinations are most commonly
used. These methods are sufficiently effective and are
based on flotation or combined techniques (Quinn et al.,
1980; Cringoli et al., 2004; Bowman & Lynn, 2009). In
contrast to existing molecular-genetic and immunological
methods, coproovoscopic flotation techniques, although
they do not always provide precise identification in cer-
tain nematodoses, are characterized by simplicity of per-
formance without the need for specialized equipment, as
well as by the possibility of conducting morphometric
analysis and isolating nematode eggs for in vitro studies
(Taglioretti et al., 2014; Melnychuk & Yuskiv, 2019).

Scientists note that the efficacy and sensitivity of flo-
tation coproovoscopic methods are influenced by factors
such as the technique of fecal sample collection, the time
and conditions of transportation, the composition of the
flotation solution, and the examination procedure. At the
same time, some authors demonstrate that for a given
helminthosis, the same coproovoscopic method may ex-
hibit different diagnostic efficacy (Stationery, 1986;
Foreyt, 1989; Sobotyk et al., 2021; Segura et al., 2023).

During the diagnosis of gastrointestinal parasitoses in
dogs, researchers continuously monitor the effectiveness
of various coproovoscopic methods and refine existing
techniques that show higher efficacy than classical ones.
In particular, the effectiveness of flotation methods using
sodium nitrate and sugar solutions has been studied. It
was established that flotation with sodium nitrate solution
allowed detection of T. vulpis in 68.4 % and T. canis in
54.5 % of cases. At the same time, flotation using a sugar
solution enabled detection of 7. vulpis in 83.3 % and
T. canis in 77.8 % of cases (Adolph et al., 2017).

Researchers from Brazil evaluated the effectiveness of
four methods for diagnosing gastrointestinal parasitoses in

dogs: two classical methods (Willis and Hoffman) and
two modern methods (FLOTAC and Mini-FLOTAC).
Eggs and oocysts of gastrointestinal parasites were de-
tected in 93.3 % of samples. Specifically, 20 % were
detected using the Hoffman method, 53.3 % using the
Willis method, and 90 % and 63.3 % using the FLOTAC
and Mini-FLOTAC methods, respectively. The most
frequently detected parasites were nematodes of the fami-
ly Ancylostomatidae and the species T. vulpis and T. ca-
nis. The FLOTAC and Mini-FLOTAC methods proved to
be the most effective for detecting eggs and/or oocysts of
gastrointestinal parasites in dogs (Lima et al., 2015).

Research objective

The aim of this study was to determine the sensitivity
of known coproovoscopic methods in dogs with associa-
tive trichurosis—toxocarosis infection.

Materials and Methods

The study was conducted in 2025 at the private veteri-
nary clinic “Dovira” (Kharkiv) and at the Parasitology
Laboratory of Poltava State Agrarian University (Polta-
va).

The following flotation methods were tested: Kotelni-
kov—Khrenov (using an ammonium nitrate solution, spe-
cific gravity 1.30) (Kotelnikov, 1974); Sorokova (using a
combined solution of calcium and ammonium nitrate,
specific gravity 1.32-1.34) (Sorokova, 2019); Petrenko
(using a combined solution of calcium nitrate, sugar, and
sodium chloride, specific gravity 1.32) (Petrenko et al.,
2024); and Melnychuk (using a combined solution of
calcium nitrate and sodium chloride, specific gravity
1.34) (Melnychuk et al., 2025).

Fecal samples from dogs spontaneously infected with
an association of trichurosis and toxocarosis pathogens
were used for the study. In total, 180 coproovoscopic
examinations were performed (15 per each method). Sed-
imentation of samples in each flotation solution was car-
ried out for 5, 10, and 15 minutes. The evaluation criteria
included the number of positive samples and the mean
number of detected nematode eggs (intensity of infection,
II (eggs/g)).

Mathematical analysis of the obtained data was per-
formed using the Microsoft Excel software package (Mi-
crosoft Corporation, Redmond, Washington, USA) by
calculating the arithmetic mean (M), standard deviation
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(SD), and significance level (P) using one-way analysis of
variance with Fisher’s criterion.

Results and Discussion

The conducted studies demonstrated that in dogs with
trichurosis—toxocarosis infection, all tested methods,
regardless of fecal sample exposure time, allowed simul-
taneous detection of Toxocara and Trichuris eggs, alt-
hough the intensity of infection varied.

Comparison of the Kotelnikov—Khrenov and Melny-
chuk methods showed that the latter was more effective in
terms of the intensity of toxocarosis and trichurosis infec-
tion (Table 1).

Table 1

Yes, the effectiveness of the Melnychuk method was
higher: at an exposure time of 5 min, it detected 73.1 %
more Trichuris eggs (P <0.01) and 21.9 % more Toxocara
eggs (P < 0.05). At an exposure time of 10 min, 31.7 %
more Trichuris eggs (P <0.01) and 11.9 % more Toxocara
eggs were detected, whereas at an exposure time of 15 min,
21.7 % more Trichuris eggs (P < 0.01) and 18.4 % more
Toxocara eggs (P < 0.05) were recorded.

When comparing the Sorokova and Melnychuk meth-
ods, it was established that the intensity indicators of
toxocarosis and trichurosis infection were higher when
using the Melnychuk method (Table 2).

Comparative efficacy of the Kotelnikov—Khrenov and Melnychuk methods in dogs with associative trichurosis—

toxocarosis infection

Method Flotation exposure, min Nematode eggs Positive samples % M =+ SD, eggs/g
5 Trichuris 15 100.0 31.1 £19.3%*
. Toxocara 15 100.0 39.6 + 18.3*
Ii:;‘ig;‘ﬁ;ﬁﬁ:t‘? " Trichuris 15 100.0 458 £ 19.0%
solution) Toxocara 15 100.0 65.3+31.1
15 Trichuris 15 100.0 47.6 £ 17.3%*
Toxocara 15 100.0 68.9 +39.6*
5 Trichuris 15 100.0 54.7+21.0
Melnychuk (combined Toxocara 15 100.0 50.7+17.8
calcium nitrate and 10 Trichuris 15 100.0 67.1+16.6
sodium chloride Toxocara 15 100.0 74.2 +£28.8
solution) 15 Trichuris 15 100.0 69.3 £20.9
Toxocara 15 100.0 84.4+£43.6

Note: * P <0.05; ** P <0.01 compared with the Melnychuk method at the corresponding exposure time

Table 2

Compearative efficacy of the Sorokova and Melnychuk methods in dogs with associative trichurosis—toxocarosis infection

Method Flotation exposure, min Nematode eggs Positive samples % M + SD, eggs/g
5 Trichuris 15 100.0 37.8 £20.7*
K bined Toxocara 15 100.0 47.1£18.9
Sczligiu(;;aagzoerlnmrl;ls- " Trichuris 15 1000 529+17.5%
nium nitrate solution) Toxocara 15 100.0 69.8+£27.4
15 Trichuris 15 100.0 53.8 £21.2*
Toxocara 15 100.0 72.9+£37.8
5 Trichuris 15 100.0 54.7+21.0
Melnychuk (combined Toxocara 15 100.0 50.7+17.8
calcium nitrate and 10 Trichuris 15 100.0 67.1+16.6
sodium chloride Toxocara 15 100.0 74.2 +28.8
solution) 15 Trichuris 15 100.0 69.3 +£20.9
Toxocara 15 100.0 84.4+43.6

Note: * P < 0.05 compared with the Melnychuk method at the corresponding exposure time

At an exposure time of 5 min, the Melnychuk method
detected 30.9 % more Trichuris eggs (P <0.05) and 7.1 %
more Toxocara eggs. At an exposure time of 10 min, the
intensity of trichurosis infection was higher by 21.2 %
(P < 0.05), and the intensity of toxocarosis infection by
5.9 %. At an exposure time of 15 min, the intensity of
trichurosis infection was higher by 22.4 % (P < 0.05), and
the intensity of toxocarosis infection by 13.6 %.

It was established that the Melnychuk method was
more effective in detecting mixed infections in dogs with
concurrent parasitism by Toxocara and Trichuris com-
pared with the Petrenko method (Table 3).

Thus, using the Melnychuk method, the intensity of
toxocarosis and trichurosis infection was higher, respec-
tively: at an exposure time of 5 min — by 27.6 % (P <
0.05) and 4.5 %; at 10 min — by 15.2 % and 4.7 %; and at
15 min — by 12.8 % and 7.3 %.
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Table 3

Comparative efficacy of the Petrenko and Melnychuk methods in dogs with associative trichurosis—toxocarosis infection

Method Flotation exposure, min Nematode eggs Positive samples % M + SD, eggs/g

5 Trichuris 15 100.0 39.6 £20.1*
Petrenko (combined Toxocara 15 100.0 484 +17.2
solution of calcium 10 Trichuris 15 100.0 569+17.4
nitrate, sugar, and Toxocara 15 100.0 70.7 £27.2
sodium chloride) 15 Trichuris 15 100.0 60.4 +23.4
Toxocara 15 100.0 78.2 +£44.8
5 Trichuris 15 100.0 54.7+21.0
Melnychuk (com- Toxocara 15 100.0 50.7+17.8
bined solution of 10 Trichuris 15 100.0 67.1 £16.6
calcium nitrate and Toxocara 15 100.0 74.2 +28.8
sodium chloride) 15 Trichuris 15 100.0 69.3 +20.9
Toxocara 15 100.0 84.4+43.6

Note: * P < 0.05 compared with the Melnychuk method and others at the corresponding exposure time

It is known that associative gastrointestinal nema-
todoses are widespread among dogs, and some of them
have zoonotic potential and pose a threat to human health
(Silva et al., 2020; Zhang et al., 2022; Mubarak et al.,
2023). Therefore, there is a need for sensitive and accu-
rate diagnostic tools that are easy to apply and allow sim-
ultaneous detection of multiple pathogens.

Comparison of the flotation methods of Kotelnikov—
Khrenov (ammonium nitrate solution), Sorokova (com-
bined calcium and ammonium nitrate solution), Petrenko
(combined calcium nitrate, sugar, and sodium chloride
solution), and Melnychuk (combined calcium nitrate and
sodium chloride solution) showed that, in dogs with tri-
churosis—toxocarosis infection, all methods, regardless of
fecal sample exposure time, enabled simultaneous detec-
tion of Toxocara and Trichuris eggs. However, the inten-
sity of infection differed substantially. The highest inten-
sity values of toxocarosis and trichurosis infection were
obtained using the Melnychuk method, which demon-
strated higher sensitivity compared with the Kotelnikov—
Khrenov method by 21.9-73.1 % (P < 0.05-P < 0.01), the
Sorokova method by 21.2-30.9 % (P < 0.05), and the
Petrenko method by 27.6 % (P < 0.05).

We obtained new data on the efficacy of known
coproovoscopic methods in dogs with associative tri-
churosis—toxocarosis infection. At the same time, availa-
ble literature reports high efficacy of the Melnychuk
method in detecting 7. vulpis and T. canis eggs in tri-
churosis and toxocarosis mono-infections. According to
the author, its efficacy exceeds that of methods using
sodium chloride solutions by 39.6-46.7 % (P < 0.001),
ammonium nitrate solutions by 13.5-24.6 % (P < 0.01—
P < 0.001), and calcium nitrate solutions by 11.7-18.4 %
(P <0.05) (Kitichenko, 2024).

The obtained results allow recommending the Melny-
chuk flotation method using a combined calcium nitrate
and sodium chloride solution for effective intravital la-
boratory diagnosis of the associative course of trichurosis
and toxocarosis in dogs.

Conclusions

High diagnostic efficacy of the Melnychuk method,
which uses a combined calcium nitrate and sodium chlo-

ride solution as the flotation medium, was demonstrated
in coproovoscopic diagnosis of trichurosis—toxocarosis
mixed infection in dogs. The Melnychuk method showed
higher performance, regardless of flotation exposure time,
in simultaneous detection of Trichuris and Toxocara eggs
compared with the Kotelnikov—Khrenov method (by
21.9-73.1 %, P < 0.05-P < 0.01), the Sorokova method
(by 21.2-30.9 %, P < 0.05), and the Petrenko method (by
27.6 %, P <0.05).
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