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ENDOPARASITES OF CARNIVORES IN NON-GOVERNMENTAL
ORGANIZATION “FELDMAN ECO-PARK” (KHARKIV, UKRAINE)

156 feces samples from predators that belong to the Non-Governmental organization
“Feldman Eco-park” (Kharkiv, Ukraine) were investigated for four years (2016-2019).
Eggs/oocysts of various gastrointestinal parasites were found in 46 feces samples that made up
29.5%. There were 13 positive samples in Caniformia (28.3%) and 33 in Feliformia (71.7%). All
diagnosed parasitoses were caused by monoxenic (single-host) geohelminths and protozoa with a
direct development cycle. The most common parasite species was Toxascaris leonina (60.9%)
followed by nematodes of the Ancylostomatidae family (19.6%), protozoa genus Isospora (8.7%),
Toxocara cati (6.5%) and the least common parasite was Toxocara canis (4.3%).

Keywords: helminths, protozoa, coproscopy, predators, zoo.

Introduction. Non-Governmental organization “Feldman Eco-park” is the
most visited park of the region. The number of visitors exceeds 1 million people per
year.

The basis of the park is a zoo with more than 3,000 animals. Among such a
variety of species mammals make up 45.8%. The fauna of carnivores consists of
representatives of different families: Canidae, Ursidae, Procyonidae, Mephitidae,
Mustelidae, Felidae, Hyaenidae, Herpestidae. Carnivores that belong to Canidae and
Felidae families are fully represented in the zoo.

The parasitofauna of carnivores in wild life is diverse and includes more than
400 species of helminths [1].

174


mailto:helen1.5.1@ukr.net
http://ivm.kiev.ua/en/home.html

BETEPUHAPHA BIOTEXHO/IOrA 38, 2021

According to researchers from different countries, the most common parasites
among carnivores both in wild life and in captivity are helminthiases of the
gastrointestinal tract [2—6].

In Ukraine according to recent data, 30 species of nematodes among wild
carnivores have been recorded, including 18 intestinal ones. In wild life predators are
usually infested with several species of parasites. The most diverse helminth fauna
was recorded in red foxes (27 species) and wolves (17 species). The extension of
invasion among different representatives of Caniformia and Feliformia ranged from
46.1% to 100% [7].

The goal of the work was to carry out coproscopic studies for the diagnosis of
intestinal helminths in wild carnivores of the “Feldman Eco-park”.

Materials and methods. To detect helminth eggs standardized sedimentation-
flotation method with the application of zinc sulfate solution — 450 g per 1 liter of
water (density 1.2 g/cmq) according to A. Vishnyauskas was used.

The research technique was the following: 1 g of feces was thoroughly mixed
with 40-50 ml of water in the mortar. The mixture was filtered through a strainer into
another dish, and the mortar was rinsed with 50-60 ml of water for several times.
Fecal matter was washed with the same water through a strainer. The obtained filtrate
(100 ml) was sedimented for 5 minutes and drained. The washing procedure was
repeated twice. The sediment with 10 ml of liquid was transferred to a centrifuge tube
and was centrifuged for 1 min at 1500 rpm. The supernatant of the liquid was
drained, and a solution of zinc sulfate was added to the sediment to the top with the
formation of a meniscus of liquid above the edges of the centrifuge tube. The tube
was covered with a cover glass so that the surface of the liquid could hold the glass. It
was centrifuged for 0.5 min. at 1500 rpm. At that time helminth eggs were rising and
fixing to the surface of the glass. Then it was removed and transferred to a glass slide.
Parasite eggs were counted at a small (x100) magnification of the light microscope.

Differentiation of eggs and protozoa was determined according to their
morphological features [8-11]. At the same time, the invasion intensity was
calculated — the number of eggs in 1g of feces. The invasiveness was calculated as
well — the percentage of positive samples out of the total examined number.

Results of research and discussion. From 2016 to 2019 one hundred fifty six
feces samples from different species of predators of two suborders: Caniformia — 74
samples and Feliformia — 82 samples from “Feldman Eco-park” (Kharkiv, Ukraine)
were examined (Table 1).
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Table 1

Fauna of examined carnivores in Non-Governmental organization
“Feldman Eco-park™ (n = 156)

Number Scientific name
Common name X :
of samples (Species or Subspecies)
Suborder Caniformia (Kretzoi, 1943)
Family Canidae
Alaska Wolf 10 Canis lupus pambasileus (Elliot, 1905)
European Grey Wolf 10 Canis lupus lupus (Linnaeus, 1758)
Alaskan Tundra Wolf 10 Canis lupus tundrarum (Miller, 1912)
Red Fox (silver-black suit) 3 Vulpes vulpes (Linnaeus, 1758)
Family Ursidae
Brown Bear 4 Ursus arctos (Linnaeus, 1758)
Asiatic Black Bear 2 Ursus thibetanus (G. Cuvier, 1823)
Family Procyonidae
Brown-nosed Coati 7 Nasua nasua (Linnaeus, 1766)
Northern Raccoon 9 Procyon lotor (Linnaeus, 1758)
Raccoon Dog 6 Nyctereutes procyonoides (Gray, 1834)
Ussuri Raccoon Dog 1 Nyctereutes procyonoides ussuriensis (Matschie,
1907)
Family Mephitidae
Striped Skunk | 2 | Mephitis mephitis (Schreber, 1776)
Family Mustelidae
Steppe Polecat 8 Mustela eversmanni (Lesson, 1827)
Eurasian Badger 2 Meles meles (Linnaeus, 1758)

Suborder Feliformia (Kretzoi, 1945)

Family Felidae

Bengal Tiger 2 Panthera tigris bengalensis (Linnaeus, 1758)
Amur Leopard 10 Panthera pardus orientalis (Schlegel, 1857)
Siberian Tiger 6 Panthera tigris altaica (Temminck, 1844)
Cheetah 16 Acinonyx jubatus (Schreber, 1775)

Lion 6 Pantera leo (Linnaeus, 1758)

Jaguar 5 Panthera onca (Linnaeus, 1758)

South African Lion 4 Panthera leo krugeri var. alba (Roberts 1929)
Puma 9 Puma concolor (Linnaeus, 1771)

Eurasian Lynx 2 Lynx lynx (Linnaeus, 1758)

Ocelot 2 Leopardus pardalis (Linnaeus, 1758)
Caracal 4 Caracal caracal (Schreber, 1776)

Wildcat 3 Felis silvestris (Schreber, 1777)

Leopard Cat 3 Prionailurus bengalensis (Kerr, 1792)
Family Hyaenidae

Striped Hyena \ 3 | Hyaena hyaena (Linnaeus, 1758)

Family Herpestidae

Meerkat 6 Suricata suricatta (Schreber, 1776)

Banded Mongoose 1 Mungos mungo (Gmelin, 1788)

The results of coproscopic studies are presented in Table 2.
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Table 2

Prevalence of gastrointestinal parasites in predators of Non-Governmental
organization “Feldman Eco-park”

Scientific Nur(?fber Toxocara | Toxocara | Toxascaris Family Genus
name cati canis leonina | Ancylostomatidae | Isospora
samples

Suborder Caniformia
Family Canidae
Canis 30 2 2 8 i
lupus (6.7%) (6.7%) (26.7%)
Family Procyonidae
Nasua 7 i i 1 ]
nasua (14.3%)

Suborder Feliformia
Family Felidae
Acinonyx 16 3 11 ) )
jubatus (18.8%) (68.8%)
Pantera 6 i 4 i i
leo (66.7%)
Panthera
leo krugeri 4 - 75%0/ - -
var. alba (75.0%)
Panthera
pardus 10 - 2 0 - 2 0
orientali (20.0%) (20.0%)

2

Lynx lynx 2 - (100.0%) - -
Puma 9 i 4 i i
concolor (44.4%)
Panthera 5 i i i 1
onca (20.0%)
Caracal 4 i i i 1
caracal (25.0%)
Total 93 3 2 28 9 4

Note. In numerator — number of infected animals, and in denominator — number of infected animals
expressed in percentage in relation to a number of investigated samples from the present species (subspecies)

of animals.

Parasite eggs were found in 46 samples (29.5%) out of 156 fecal samples.
Among them 13 samples from Caniformia (28.3%) and 33 samples from Feliformia
(71.7%) were positive. In general, the invasiveness of Caniformia was 17.6% and
Feliformia — 40.2%. Oocysts of protozoa genus Isospora were detected in 4 samples
(2.6%) out of all positive samples.

Eggs/oocysts of various gastrointestinal parasites in 46 samples of feces of
various carnivores were microscopically found. The most common parasite species
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was Toxascaris leonina (60.9%) followed by nematodes of the Ancylostomatidae
family (19.6%), protozoa genus Isospora (8.7%), Toxocara cati (6.5%) and the least
common parasite was Toxocara canis (4.3%) (Fig. 1).

Genus Isospora h 8,7 %

Family Ancylostomatidae [ 19,6 %

Toxascaris leonina. NS N SN S M M 60.9 ¢

o

Toxocara canis 4,3 %

Toxocara cati FB,E %
0 1

0 20 30 40 50 60 70

Fig. 1. Prevalence of gastro-intestinal parasites in various carnivores of Non-
Governmental organization “Feldman Eco-park”.

Among Caniformia only wolves and coatis were infested with nematodes.
Strongilata eggs, family Ancylostomatidae were detected in 14.3% of the samples
from Nasua nasua, while in wolves the number of samples infested with helminths of
this family was 26.7%. In addition, Toxocara canis eggs were found in 6.7% of
wolves, and Toxascaris leonina eggs were detected in 6.7% of wolves.

Among Feliformia the invasiveness with toxascaris prevailed. Their eggs were
found in 26 out of 82 samples, which made up 31.7%. Toxascaris leonina eggs were
found in 100% samples from Lynx lynx, 75.0% from Panthera leo krugeri var. alba,
68.8% — from Acinonyx jubatus, 66.7% — from Pantera leo, 44.4% - from Puma
concolor and 20% of samples from Panthera pardus orientalis. In three samples
(18.8%) from Acinonyx jubatus eggs genus Toxocara, Toxocara cati species were
detected.

Monospecific invasions prevailed in indicated parasitoses and made up 76.9%
among invasive Caniformia (13 samples) and 6.1% among Feliformia (33 samples).

Out of 30 samples from Canis lupus the eggs of two helminths were
simultaneously detected in three samples: two samples (6.7%) had nematodes eggs of
the family Ancylostomatidae and Toxascaris leonina, and one sample (3.3%) had
nematodes eggs of the family Ancylostomatidae and Toxocara canis.

Out of 10 samples from Panthera pardus orientalis two samples had
simultaneously Toxascaris leonina eggs and genus Isospora oocysts, that made up
20%.
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The intensity of invasions was different and made up 37.20£17.75 eggs in 1g
of feces (3-101) in wolves with monoinvasion, and with mixed ones — 7.67+6.17
(1-20). In Nasua nasua the intensity of invasion with Ancylostomatidae family
nematodes was 0.7 eggs per gram of feces. Toxocara canis eggs were detected at a
low level of invasion intensity in the amount of 0.3-1 per 1g of feces, and Toxascaris
leonina eggs — 1.50+0.50 (1-2).

In Acinonyx jubatus the invasion intensity of Toxocara cati was low -
2.00+0.58, and Toxascaris leonina — 23.45+5.36 eggs per gram of feces.

In Pantera leo the invasion intensity of Toxascaris leonina was 25.75+4.97, in
Panthera leo krugeri var. alba — 25.67£8.09, in Panthera pardus orientalis —
13.00+0.00, in Lynx lynx — 14.00£1.00, and in Puma concolor — 16.75+11.21 eggs
per 1g of feces.

Among animals infested with isospores only invasion intensity of Panthera
onca made up 15 oocysts per gram of feces, while other animals had 1-3 oocysts per
gram of feces.

Discussion. Zoos play an important role in preserving wildlife biodiversity
under conditions of urbanization, reducing of the habitat of the animals [12] and
climate change [13].

In wild life animal populations are regulated by biotic and abiotic factors.
Parasites, as biotic factors affect hosts and in combination with other conditions can
cause a decrease in resistance, reproductive function, and can even lead to death of an
animal [14, 15].

This work is devoted to the study of the parasitofauna of the gastrointestinal
tract of Caniformia and Feliformia at the “Feldman Eco-Park”.

According to the results of these studies, among 15 species and subspecies of
the caniform suborder representatives of 2 species — wolves (Canis lupus) and coatis
(Nasua nasua) were invaded by nematodes. In wolves (subspecies Canis lupus
pambasileus, Canis lupus lupus, Canis lupus tundrarum) two species of geohelminths
of the suborder Ascaridata (Toxocara canis, Toxascaris leonina) and one
representative of the Strongylata suborder of the Ancylostomatidae family were
recorded. In coatis one helminthiasis caused by a parasite from the Ancylostomatidae
family was diagnosed. The extension of invasion of Caniformia by different
helminths ranged from 6.7% to 26.7%.

The obtained data on the distribution of pathogens of Toxocara canis,
Toxascaris leonina and strongylates of the Ancylostomatidae family among wolves
coincide with the data of other researchers [16].

Among 16 species and subspecies of the feliform suborder eight ones had
nematodoses and protozoos.

179



BETEPUHAPHA BIOTEXHO/IOrA 38, 2021

At the same time, mixed two-component invasion represented by the Toxocara
cati and Toxascaris leonina helminths was found in the cheetah (Acinonyx jubatus),
and the Toxascaris leonina helminths and protozoa Isospora were detected in the Far
Eastern leopard (Panthera pardus orientalis).

Monoinvasion caused by Toxascaris leonina helminth was registered in the
African lion (Pantera leo), white lion (Panthera leo krugeri var. Alba), lynx (Lynx
lynx) and puma (Puma concolor).

Monoinvasion caused by protozoa of Isospora genus was found in the jaguar
(Panthera onca) and caracal (Caracal caracal).

The extension of invasion of Feliformia by helminths and protozoa ranged
from 18.8% to 100%.

According to the results of our research, mostly monoinvasions were recorded
in predators, less often they had mixed two-component parasitoses.

Among carnivores (brown bears, lions, tigers, coatis) helminths of the suborder
Ascaridata (Baylisascaris sp., Toxocara spp., Toxascaris leonina), Strongylata
(Ancylostoma sp.) and Rhabditata (Strongyloides sp.) [17] were previously detected
in the zoos of Dnipropetrovsk and Zaporizhzhya regions of Ukraine that mainly
coincides with the data of the conducted studies.

Helminths of the Strongylata suborder are widespread in nature and are
common for domestic and wild carnivores [18].

Nematodes of the Ascaridata suborder are also widespread. In this case, the
species Toxocara canis is common for wild and domestic Caniformia, Toxocara
cati — for Feliformia, and the species Toxascaris leonina is common for wild and
domestic Caniformia and Feliformia [18].

According to the results of these studies, infestation with Toxascaris leonina
species that was recorded more often among Caniformia and Feliformia reached
100%.

Taking into account the results of the study and the data of other scientists, it
was established that wild Caniformia and Feliformia can play an important role in the
spread of parasitoses (helminthiases, protozoos) among domestic cats and dogs that
can be infected from them [19, 20] and also become a source of zoonotic invasions
[21-23].

The transmission of pathogens can be made among predators of the zoo, and
among domestic and homeless carnivores. Therefore, it is necessary to carry out
diagnostic studies and treatments with antiparasitic drugs systematically.

Conclusions and prospects for further research. The results of our studies
showed that helminths eggs and protozoa oocysts were found in 46 samples, that is —
29.5% in samples of feces from predators kept in Non-Governmental organization

“Feldman Eco-park”. All diagnosed parasitoses were caused by monoxenic (single-
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host) geohelminths and protozoa with a direct development cycle. The reasons of the
circulation of these pathogens in the zoo are the following: keeping of animals on a
limited area, high resistance of invasive eggs and protozoa oocysts to the external
medium, the difficulties of disinvasion of the places for keeping predators, their
dehelmintization, and mechanical transfer of pathogen eggs and oocysts on shoes,
clothing and inventory by zoo employees.
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SHJONAPA3UTHI IJIOTOSIJAHBIX B OBIIECTBEHHOW OPTAHM3AIINHN
«©OEJIBJIMAH DKO-ITAPK» (XAPBKOB, YKPAUHA) / IIpuxoasko FO.A., Ma3zannsiii A.B.,
®enoposa E.B., JIronun [1.B., Hukudoposa O.B.

3a 4 eooa (2016-2019 e2.) npouccaedosano 156 npob ¢hexkaruii om pasHvlX U008
XUWHUKOB, KOMOpble NpUHAoIexcaiu obujecmeennou opeanuzayuu «Dervoman IKo-napky
(Xapvros, Vkpauna). Aiiya/ooyucmol paziuuueviX HCeTyYOOUHO-KUULEYHBIX NAPAUMO8  OblLiu
obHapycenvl 6 46 npobdax ¢hexanuii, umo cocmasuno 29,5%. Cpeou npob om cobaxoobpasmvix
noaodcumenvuvlx oxazarocs 13 (28,3%), a om xowxoobpaswuix — 33 (71,7%). Bce
OUACHOCMUPOBAHHbIE — NApa3umvl  ObLIU  GbI36AHbLI  MOHOKCEHHbIMU  (OOHOXO3AUHHBIMU)
2e02eIbMUHMAMU U NPOCMEUWUMY C NPAMBIM Yukiom pazeumus. Haubonee pacnpocmpanentvim
napaszumom 6win  Toxascaris leonina (60,9%), 3a Hum cnedyrom Hemamoowvl cemelucmsa
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Ancylostomatidae (19,6%), npocmetiwue pooa Isospora (8,7%), Toxocara cati (6,5%), a naumenee
pacnpocmparnennvim napazumom owvln Toxocara canis (4,3%).
Knrouesoie cnosa: cenvmunmot, npocmetiviue, KORPOCKONUSL, XUWHUKU, 300NADK.

EHJIOIMAPABUT  M’SICOIJIHUX B TPOMAJICBKIA  OPIrAHI3AIII
«DEJIBJIMAH EKO-ITIAPK» (XAPKIB, YKPAiHA) / Tlpuxoapko 10.0O., Ma3zaunnii O.B.,
®denoposa O.B., JTronin I1.B., Hikidpoposa O.B.

Bemyn. @ayna xuorcux meapun I'O «Exo-napk @envomanay ckiaoacmscs 3 npeocmagHuKie
pooun: Canidae, Ursidae, Procyonidae, Mephitidae, Mustelidae, Felidae, Hyaenidae, Herpestidae.
IHapazumogayna xuoxcux meapur y Oukiti npupoodi exmouac nowad 400 eudie cenvminmis.
Hatinowupeniwiumu cepeo Hux € 2enbMminmu wiryHKOB0-KUUKOB020 MPAKmy.

Memoro pobomu 06yn10 npoeoeHHs KONPOCKONIYHUX OO0CNIOdNHCEHb OJisl  OIACHOCMUKU
KUUKOBUX 2eIbMIHMIB )y OuKux xudcux meaput « Exo-napxy ®envomanay.

Mamepianu i memoou oocrioxycenv. 3a 4 poxu (2016-2019 pp.) docniosxceno 156 3pasxie
gexaniu 6i0 piznux 6udie xusicaxie, axki naresxcamo 'O «Exo-napk @envomana» (Xapkis, Ykpaina).
Konpockoniunuii mamepian ompumanuti 6i0 meapuw, 5AKI IOHOCAMbCA 00 080X NIOPAOiE:
cobaxonoldionux — 74 npoou i xiwkonodionux — 82. J[na eusenenHs A€Yyb 2elbMIHMIE
3ACMOCO8Y8AIU CMAHOAPMU308AHUL CeOUMEHMAYTUHO-DIOMAYitiHULL Memoo i3 3ACMOCY8AHHAM
pozuuny cyropamy yunxy — 450 2 na 1 nimp 600u (winvnicme 1,2 2/cm®) 3a A. Buwnsyckacom.
Jughepenyiayiro sieyb ma HANPoOCMiUX 8UHAYATU 3a IX MOPPONIOIUHUMU OZHAKAMU.

Pesynomamu oOocnioxcenb ma ix o6zo0eopenus. Aiys ma ooyucmu napazumie Oyau
suseneni 6 46 3paskax exaniti, wo ckarano 29,5%. Cepeo npob 8i0 cobaxonodibHux no3umueHuUx
suseunoca 13 (28,3%), a 6i0 kiwkonoodionux — 33 (71,7%). B wyinomy ineazosanicme
cobaxonodionux ckaana 17,6%, a xiwxonodionux — 40,2%. B 4 npobax (2,6%) 6yru euseneni
ooyucmu pody Isospora. 3 cobaxonodionux 6 14,3% npo6 6i0 Nasua nasua eusséneHi Auys
cmponeinam poounu Ancylostomatidae, a ceped 806Ki6 KilbKicmb iH8A308AHUX 2elbMIHMAMU OAHOT
poounu cknara 26,7%. Kpim yvoco y 6,7% eoexis eussneni saiys Toxocara canis, a we y 6,7% —
auys Toxascaris leonina. Hiiys mokcackapucie susisneni ¢ 26 3 82 npob 8i0 Koma4ux, wjo CKIAL0
31,7%. Y mpvox npooax (18,8%) susieneni siiysa Toxocara mystax. Monoineasii nepesasicanu cepeo
3a3HaveHux napazumosis i cmanosuu 76,9%.

Inmencuenicmo in6asii Oyia pizHolo I CMAHOBULA ) B06KI8 NPU MOHOIHBA3II eelbMIHMAMU
poounu Ancylostomatidae 6io 3 do 101 siiys 6 1 2 ¢hexaniu, 6 cepeonvomy 37,20+17,75, a npu
smiwanux — 7,67+6,17. YV Nasua nasua inmeucugnicms iH8A3Y8AHHS AHKLIOCMOMAMUOAMU CKAANA
0,7 seyv 6 1 2 ¢exaniu. Hiys Toxocara canis susigneni y euensioi nusvkozo (0,3-1 suye 6 1 2
Qexaniti) cmynens iHmencusnocmi ineasii, a sauys Toxascaris leonina — 1,50+0,50. V
KIUWKONOOIOHUX inmeHcusHicmy ineazyeants Toxocara mystax 6yaa nusvkoro 2,00+£0,58 saiiysa ¢ 1 2
¢gekanit, a Toxascaris leonina — 6io 13,00+0,00 oo 25,75+4,97 aiiys 6 1 2 ¢hexaniii.

Knwuoesi cnosa: cenominmu, Haunpocmiuii, KONPOCKONIs, XUHCAKU, 300NAPK.
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