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Abstract

The purpose of the research is to examine the helminthological status of wild carnivore mammals inhabiting the territory
of the Primorsky Krai and to give an epidemiological assessment of their role in maintaining the natural foci of zoonotic
infections.

Materials and methods. Feces of carnivores were collected in natural habitats of wild animals. Species of animals were
identified by the characteristic features of feces and animal tracks. The shape, size, texture and composition of feces were
analyzed. The samples were placed in containers with 5% formalin. A part of the material was stored in native form at
-12°C. Muscle tissue samples were obtained from animal carcasses. Feces were examined by flotation techniques with a
solution of zinc sulfate, the formalin-ethyl acetate sedimentation technique and using an ammonium nitrate solution. After
the study, the samples were disinfected by autoclaving at a pressure of 1.5 atm for 2 hours. Muscle tissue samples were
examined by digesting in artificial gastric juice using the Gastros device. The species of Trichinella sp. larvae isolated from
the positive samples were identified using the nucleotide sequences. In total, 444 feces samples from 13 species of wild
carnivore mammals and 449 muscle tissue samples from 13 species were examined.

Results and discussion. Wild carnivore mammals inhabiting the territory of the Russian Far East are often infected with
various species of helminths localized in the intestine and tissues, which are causative agents of dangerous parasitic
zoonoses. A total of 9 species of helminthes in the Siberian tiger (Panthera tigris altaica), 3 species in the Amur leopard (P.
pardus orientalis), 2 species in the Eurasian lynx (Lynx lynx), 4 species in the leopard cat (Prionailurus bengalensis), 5 species in
the sable (Martes zibellina), 2 species in the yellow-throated marten (M. flavigula), 5 species in the Siberian weasel (Mustela
sibirica), 1 species in the American mink (Neovison vison), 2 species in the Asian badger (Meles leucurus), 8 species in the
red fox (Vulpes vulpes), 2 species in the raccoon dog (Nyctereutes procyonoides), and 9 species in the brown bear and Asiatic
black bear (Ursus arctos and U. thibetanus) were identified at studying of 444 feces samples of wild carnivore mammals in the
Primorsky Krai. Among the detected helminths were highly pathogenic for humans: Toxocara cati, Paragonimus westermani
and nematodes of the family Capillariidae. Trichinella sp. larvae were detected in 96 samples in the study of 449 samples
of muscle tissue from wild carnivore mammals. The above types of helminths are of zoonotic nature. The pathogenic role
of accidental infection with helminth species Baylisascaris transfuga has not yet been revealed in humans, that makes this
type of bear ascaride potentially dangerous for humans. The studies have shown the widespread prevalence of helminth
zoonoses in the Primorsky Krai. These data will help to organize properly the work of people whose jobs involve contact
with wild animals.
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AHHOTauuA

Llenb nccnepoBaHunin — n3y4mTb reIlbMUHTONIOMMYECKMI CTATYC AUNKNX XMLLHBIX MIIEKOMMTAOLNX, OOMTAIOLWMX Ha TepPUTO-
pun MNMprMopcKoro Kpas, 1 AaTb SNULEMUNONOTMYECKYIO OLEHKY UX PONU B NOAAEPKaHUM NPUPOLAHbIX 04aroB 300HO3HbIX
MHBa3nN.

Matepuanbl u metogbl. Dekanuy XMLLHbIX MAEKOMUTAIOWNX COOMPany B eCTeCTBEHHbIX 6LMOTOMNAX ANKUX XUBOTHbIX. Bu-
[OBYIO MPUHAANEXHOCTb PpeKanuni onpefenany no xapakTepHbiM BUAOBbIM MPU3HAKaM 1 cliefilaM XMBOTHbIX. AHanmM3npo-
Banu Gopmy, pasmep, KOHCUCTEHLNIO 1 cOCTaB dpeKanuii. Mpobbl Momelany B KOHTENHepbI ¢ 5%-HbiM popmanHom. YacTb
MaTepuana XxpaHunu B HaTueHoM Buge npu —12°C. O6pa3ubl MbILLEYHON TKaHW NOyYanu OT TPYNOB KMBOTHbIX. Dekanum
nccnegosanu GRoTaLMOHHBIM METOLOM C PACTBOPOM cynbdaTa LiMHKa, MeToAoM 3TunaletaT-GopmManMHOBOro ocaxaeHns
1 C NCMNOMb30BaHMEM PACcTBOPA aMMIMAYHON cenuTpbl. [ocne nccnegoBaHna obpasubl MaTepurana obe33apaxrBanm aBTo-
KnaBMpOBaHMeM B TeyeHue 2 Y npu gasneHnmn 1,5 atm. O6pasLibl MbILLEYHOW TKaHW UCCNE[0BANN METOLOM NepeBaprBaHNA
npo6 B MCKYCCTBEHHOM Xey[AOYHOM COKe C MoMoLLbio annapata Gastros. Bug nuunHok Trichinella sp., BblaeneHHbIX 13
NONOXNTENbHBIX NPO6, oNpeAensAny Ha OCHOBaHWUM HYKNeoTUAHbIX NociefoBaTesibHOCTel. Bcero nponccnegosaHo 444
Npo6bl pekanuii 13 BUAOB ANKMX XULLHBIX MAIeKOMUTaoLWmx 1 449 npo6 MbilieyHon TKaHu 13 BUAOB.

PesynbTatbl 1 06cyxaeHue. [lnkre xyLiHble MieKonuTaiolime, obutaowme Ha Tepputopun OanbHero Boctoka Poccuy,
YacTo 6bIBAOT 3apakeHbl PA3NYHbIMU BUAAMY TENIbMUHTOB KULIEYHOW W TKAHEBOW NOKanmn3auuu, SBNA0WUMANCA BO3-
O6yauTenAMM OmnacHbIX aHTPOMNo300HO030B. MNpu nccnegoBaHun 444 npob dekanuin ANKKMX XULLHbIX MIEKONUTAKWNX B
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Mpumopckom Kpae y amypckoro Turpa (Panthera tigris altaica) BbiaBneHo 9 BUAOB reNbMUHTOB, Y aMypCKOro fieonapaa
(P. Pardus orientalis) — 3, y eBpa3uiickoii pbicu (Lynx lynx) — 2, y 6eHranbckoro kota (Prionailurus bengalensis) — 4,y co6o-
na (Martes zibellina) - 5, y xap3bl (M. flavigula) — 2, y cnbupckoro konoHka (Mustela sibirica) — 5, y ameprKaHCKoN Hop-
Ku (Neovison vison) — 1, y a3unatckoro 6apcyka (Meles leucurus) - 2, y nucuupl (Vulpes vulpes) — 8, y eHOTOBMAHOW cObaKu
(Nyctereutes procyonoides) — 2 n 'y 6yporo u rumanarickoro megsegeii (Ursus arctos, U. thibetanus) — 9 Bugos. Cpean o6Ha-
PY>KEHHbIX refIbMUHTOB Oblvi BbICOKO MaToreHHble AN yenoseka: Toxocara cati, Paragonimus westermani v HemaTofibl CeM.
Capillariidae. Mpu nccnegosaHn 449 NPo6 MbILLEYHON TKaHW JUKMX XMLLHBIX MIIEKOMMTAOLWMUX B 96 BbISBAEHbI IMUNHKA
Trichinella sp. BblwenepeyncneHHble BUAbI refIbMUHTOB MMEKT 300HO3HYI0 Nprpogy. MaToreHHas posb Npu cyyainHom
3apaXkeHun renbMUHTamu Buga Baylisascaris transfuga Ha ceropHAWHNIA [eHb Y YENOBEKA HE U3YUEeHa, YTO [ieNaeT 3TOT BUJ
noTeHUMaNbHO OMacHbIM AN niofei. ViccnepoBaHua cBUAETENBCTBYIOT O LUIMPOKOM PacnpOCTPaHEHUN FeflbMUHTO300HO-
30B Ha TeppuTtopuu NMprmopckoro Kpas. MonyyeHHble pe3ynbTaTbl TOMOrYT NPABUIIbHO OPraHr30BaTb PaboTy Ntofel, Uba
npodeccroHanbHana feATeNbHOCTb NPefyCMaTPVBAET KOHTaKTbl C AUKUMU XKUBOTHBIMU.

KnioueBble cnoBa: : refIbMMHTO300HO3bl, XMLHbIE MIIeKONUTaloLWmMe, ArLa reJibMUHTOB, pacnpocTpaHeHne

Mpo3payHocTb GprHAHCOBOI AEATENbHOCTU: B MPEeACTaBAeHHbIX MaTepranax iy MeToaax aBTopbl He MeloT GprHaHCo-
BOW 3aMHTEPECOBaHHOCTU.

KoH$NUKT NHTepecoB oTCyTCTBYET.

Ona untnposaHus: CepedkuH Y. B., KypHocosa O. I1., Xpycmanes A. B., Ecaynosa H. B., Bapnamosa A. ., Odoesckasa . M.
[eNbMUHTO300HO3bI AUKUX XMLHbIX MiaeKonuTalowmux B Mpumopckom Kpae [lanbHero Boctoka P® // Poccuiickuin na-
pasuTonormyeckun xypHan. 2023. T. 17. N2 4. C. 443-452.
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infection of some of these helminthoses can reach
97-100% in wild carnivores in some regions of
the country [1]. The vast majority of carnivores
is of commercial importance and provides fur,
meat, fat, etc. [1, 12]. Therefore, first of all, hunters
and local residents are at risk of infection with
dangerous zoonotic diseases.

Introduction

Wild animals are an integral part of natural
biocenoses. People and pets can come into contact
with the natural environment and its inhabitants
in varying degrees through forestry, hunting,
environmental measures, work in nature reserves,
catching, use of common pastures or appearance

of forest inhabitants in human settlements [8].

It is known that wild animals are, being in their
natural habitat, susceptible to various diseases
not only infectious ones [11]. Throughout their
life, such animals are constantly infected with
different species of parasites often with lesions
of many organs and tissues. Certainly, parasitic
diseases cause significant harm to health, and can
lead to death in some cases. High pathogenicity of
such helminth genera as Paragonimus, Capillaria
and Filaria for animals’ health has been proven [4,
8,11, 13, 15].

Carnivorous mammals play an important
role in circulation of many infective natural focal
diseases of domestic animals and humans [14,
15]. The most dangerous diseases for humans
are echinococcosis, trichinellosis, toxocarosis
and paragonimosis. The helminths that cause
these diseases can make serious harm to human
health, and in some circumstances, these parasitic
diseases can be life threatening [12]. The rate of

Russian Journal of Parasitology / Poccrincknii napasnTonornyeckunii )XypHan

Safety measures to prevent from infection
with parasitic diseases must be observed by
hunters during carcasses processing or collecting
of seasonal forest products, by timber procurers,
employees in specially protected natural areas
and scientists involved in sampling biological
material, necropsy [1, 9, 13, 14].

The aim of this study was to examine the
helminthological status of wild carnivore
mammals inhabiting the territory of the Primorsky
Krai and to give an epidemiological assessment
of their role in maintaining the natural foci of
zoonotic infections, using any available material.

Materials and methods

Feces of carnivores were collected in natural
habitats of wild animals. Species of animals were
identified by the characteristic features of feces
and animal tracks. The shape, size, texture and
composition of feces were analyzed. These signs
are species-specific and described for the studied

2023;17(4):443-452
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region [5,7].Inaddition, in some cases, animals left
paw prints, fur, and characteristic scratches. These
tracks were also used in species identification [6].
Bears were not identified to species. The samples
were placed in containers with 5% formalin. A
part of the material was stored in native form
at -12 °C. Muscle tissue samples were obtained
from animal carcasses. Most of the muscle tissue
samples were provided by hunters.

Feces were examined by flotation techniques
with a solution of zinc sulfate (density — 1.38), the
formalin-ethyl acetate sedimentation technique
and using an ammonium nitrate solution with
density of 1.24 [3]. Microscopy was carried out at

x10 and x 40 magnifications using the biological
microscope Biolam (LOMO; Russia). After the
study, the samples were disinfected by autoclaving
at a pressure of 1.5 atm for 2 hours.

Muscle tissue samples were examined by
digesting in artificial gastric juice using the
Gastros device (Petrolaser, St. Petersburg). The
species of Trichinella sp. larvae isolated from
the positive samples were identified using the
nucleotide sequences [20].

In total, 444 feces samples from 13 species of
wild carnivore mammals and 449 muscle tissue
samples from 13 species (Table 2) were examined.

Table 1 [Tabnuua 1]

The results of coproscopical examination of feces samples of wild carnivore mammals in the Primorsky Krai

[Pe3yanaTb| Konpockonnyeckoro ncciegoBaHna np06 ¢eKanvu7| ANKNX XULWHbIX M1eKonuTarLwmnx

B Mpumopckom Kpae]

. . The number . The number .
Animal species e N g Parasite e — Parasite prevalence, %
1 2 3 4 5

Toxocara cati 99 65.1
Eucoleus aerophilus 27 17.8

Strongylida gen. sp.* 5 33

Aonchotheca putorii 26 17.1

. Aelurostrongylus abstrusus 3 2.0
Siberian tiger 152 . 1 07
Paragonimus westermani 37 24.3

Trematoda gen. sp.” 5 33

Taenia sp. 6 3.9

Spirometra sp. 5 33
Eucoleus aerophilus 1 20.0
Amur leopard 5 Strongylida gen. sp.* 1 20.0
Aonchotheca putorii 2 40.0
Eurasian lynx 5 Toxocara cati 4 80.0
4 Taenia sp. 2 40.0
Toxocara cati 8 72.7
Aonchotheca putorii 5 45.5

Leopard cat 11 Nematoda gen. sp.® 1 9.1
Trematoda gen. sp.® 5 45.5

Taenia sp. 1 9.1
Soboliphyme baturini 9 17.3

Eucoleus aerophilus 3 5.8
Strongylida gen. sp.* 7 13.5

Sable 52 Calodium hepaticum 1 1.9
Capillariidae gen. sp.© 22 423

Dicrocoelium sp. 2 3.8
Trematoda gen. sp. 11 21.2

Eucoleus aerophilus 1 100

Yellow throated marten ! Aonchotheca putorii 1 100
Soboliphyme baturini 1 7.1

Eucoleus aerophilus 1 7.1
Siberian weasel 14 Aonchotheca putorii 2 14.3
Calodium hepaticum 1 7.1

Trematoda gen. sp. 1 7.1

American mink 1 Soboliphyme baturini 1 100
. Strongylida gen. sp.* 1 20.0
Asian badger > Aonchotheca putorii 1 20.0

2023;17(4):443-452

Russian Journal of Parasitology / Poccninicknii napasmntonornyeckumi xxypHasn




®AYHA, MOPOONIOTNA N CUCTEMATUKA MAPA3UTOB

End of the table 1 [OkoHuyaHe Tabnuubl 1]

1 2 3 4 5
Toxocara sp. 1 3.6
Eucoleus aerophilus 4 14.3
Strongylida gen. sp.* 8 28.6
Aonchotheca putorii 4 14.3
Red fox 28 Cal?diuﬁa hepaticum- 2 7.1
Capillariidae gen. sp.© 8 28.6
Nematoda gen. sp.® 2 7.1
Alaria alata 2 7.1
Paragonimus westermani 1 3.6
Trematoda gen. sp. 6 214
Baylisascaris sp. 2 333
Racoon dog 6 Eucoleus aerophilus 2 33.3
Baylisascaris transfuga 44 26.8
Eucoleus aerophilus 9 5.5
Strongylida gen. sp.* 16 9.8
Trichurus sp. 2 1.2
Aonchotheca putorii 3 1.8
Bears 164 Capillariidae gen. sp.© 14 8.3
Spirurida gen. sp.® 1 0.6
Nematoda gen. sp.® 1 0.6
Dicrocoelium sp. 19 11.6
Trematoda gen. sp. 1 0.6
Taeniidae gen. sp.© 2 1.2

Note. a - reported as order; b — reported as phylum; c - reported as family.

Table 2 [Tabnuua 2]
The prevalence of Trichinella spp. infection in wild carnivore mammals in the Primorsky Krai
[PacnpocTpaHeHne TpuxXuHennesa y ANKMNX XULWHbIX MieKonuTaowmx B Mpumopckom Kpae]

Animal species The number of studied samples | The number of positive samples Parasite prevalence, %

Eurasian lynx 7 5 71.4
Leopard cat 45 21 46.7
Sable 321 36 11.2

Yellow-throated marten 2 0 0
Siberian weasel 6 3 50.0
American mink 3 1 333

Eurasian otter 3 0 0
Asian badger 2 1 50.0

Eurasian wolf 1 0 0
Red fox 8 4 50.0
Racoon dog 25 11 44.0
Brown bear 14 9 64.3
Asiatic black bear 12 5 41.7

Results westermani (24.3%) (Fig. 2) and eggs of Taenia sp.

(3.9%) (Fig. 3). Tigers were most heavily infected

Helminth eggs were found in 113 of 152
with nematodes T. cati.

samples of feces of Siberian tigers (Panthera tigris

altaica) with parasite prevalence of 74.3% (Table
1). In total, 9 species of helminths were identified
in Siberian tigers; among them are Toxocara cati
(65.1%) (Fig. 1), Eucoleus aerophilus (17.8%),
nematode eggs of the order Strongylida (3.3%)
and Aonchotheca putorii (17.1%), Paragonimus

Russian Journal of Parasitology / Poccrincknii napasnTonornyeckunii )XypHan

Eggs of three nematode species were found
in feces of Amur leopards (Panthera pardus
orientalis) with the highest prevalence of infection
for A. putorii.

One species of nematodes (T. cati) and cestodes
(Taenia sp.) were revealed in feces of Eurasian

2023;17(4):443-452

447




448

FAUNA, MORPHOLOGY AND SYSTEMATICS OF PARASITES

20 pm

Fig. 1. Egg of Toxocara cati
[Puc. 1. Anuo Toxocara cati]

Fig. 2. Egg of Paragonimus westermani

[Puc. 2. Anuo Paragonimus westermani)

Fig. 3. Egg of Taenia sp.
[Puc. 3. Anuo Taenia sp.]

m

20

lynxes (Lynx lynx). The eggs of nematodes were
found in 4 of 5 samples.

Eggs of four helminth species were identified
in 11 feces samples of leopard cats (Prionailurus
bengalensis): T. cati (72.7%), A. putori (45.5%),
eggs of the class Trematoda (45.5%), and Taenia
sp. (9.1%). The eggs of T. cati were most often
found in feces of leopard cats as well as in the
samples from tigers and lynxes.

Regarding to the results of feces examination,
parasite prevalence was 69.2% (36/52) in sables
(Martes zibellina). A total of 5 helminth species
were found: Soboliphyme baturini (17.3%), E.
aerophilus (5.8%), nematode eggs of the order
Strongylida (13.5%), nematodes of the family
Capillariidae (44.2%) and trematodes (25.0%).
Transit eggs of nematodes Calodium hepaticum
were also identified in sables (data not shown in
the table) (Fig. 4). Only feces sample of yellow-
throated marten (M. flavigula) contained eggs
of two nematode species: E. aerophilus and A.
putorii.

Fig. 4. Egg of Calodium hepaticum
[Puc. 4. Anuo Calodium hepaticum]

Eggs of 4 nematode species (S. baturini, E.
aerophilus, A. putorii and C. hepaticum) and not
identified species of trematode were found in feces
of Siberian weasels (Mustela sibirica). The highest
prevalence of A. putorii infection was registered.
Eggs of S. baturini were revealed in the sample of
American mink (Neovison vison).

Helminths eggs were found in one feces sample
out of 5 from Asian badgers (Meles leucurus). In
this case, infection was caused by two nematode
species (the order Strongylida and A. putorii).
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A total of 28 feces samples of red foxes were
studied with 82.1% prevalence of infection.
Eight helminth species were identified in foxes: 6
nematode species and 2 trematode species (Alaria
alata and P. westermani). Two nematode species
(Baylisascaris sp. and E. aerophilus) were revealed
in raccoon dogs (Nyctereutes procyonoides).

A total of 164 feces samples were examined
and 9 species of helminths were found in bears
represented by two species (Ursus arctos and U.
thibetanus) in the Primorsky Krai. The bears
were most often infected with the nematode
Baylisascaris  transfuga and the trematode
Dicrocoelium sp. (Fig. 5).

m

20

Fig. 5. Egg of Dicrocoelium sp.
[Puc. 5. Anuo Dicrocoelium sp.]

The examination of 449 samples of muscle
tissue from carnivore’s mammals was carried
out, including 321 samples obtained from sables,
45 from leopard cats, 25 from raccoon dogs, 14
from brown bears, 12 from Asiatic black bears,
8 from red foxes, 7 from Eurasian lynxes, 6 from
Siberian weasels, 3 from American minks, 3 from
Eurasian otters (Lutra lutra), 2 from yellow-
throated martens, 2 from Asian badgers and 1
from Eurasian wolf (Canis lupus). The data on
infection with Trichinella spp. are shown in Table
2. The overall prevalence of infection was 21.4%.
The nucleotide sequence analysis showed that the
larvae of Trichinella nativa (Tril02-KU355861,
Tril00-KU358874, Tri 108-KU355853) were
found in sables, T. nativa (Tril07-KU355855) in
brown bears and T. spiralis (Tri109-KU321696) in
red foxes. The larvae of T. nativa were also found
in other animals [19, 20].

Discussion

A relatively large species diversity of
helminths with a high prevalence of infection
was identified in carnivorous mammals despite
the limited study (only feces and muscle tissue
samples). The eggs of the genus Toxocara are the
most often found in feces of these feline species
(Table 1). Infection with this nematode species
occurs trough ingesting helminth eggs, vertical
transmission in utero or via breast milk, or by
eating reservoirs — small rodents [2]. The high
prevalence of eggs of the family Capillariidae
and trematodes was registered in felines. The
eggs of the family Capillaridae were also often
revealed in mustelids (sable, yellow-throated
marten and Siberian weasel) and canids (red fox)
(Table 1). In addition, mustelids are infected with
the nematode S. baturini. In bear feces samples,
the most frequently found eggs belonged to
species B. transfuga (26.8%). Infection with
the nematode E. aerophilus is common to most
species of carnivorous mammals (tigers, leopards,
sables, martens, weasels, foxes, raccoon dogs and
bears). Such pathogenic trematode species as P
westermani was found in tigers and foxes. Our
data are comparable with the results of other
studies [10, 13, 18, 19].

A high level of helminth infection is the most
dangerous especially in young and weakened
animals. Nematodes of the family Capillariidae
have a wide range of localization (nasal cavity,
trachea, lungs, esophagus, stomach, intestine,
liver and bladder). The species localized in
the respiratory organs and liver are the most
pathogenic [4]. At high intensity of infections,
structural changes in the organs and tissues occur,
that can lead to death of animals. Animals become
infected by ingestion infective eggs of nematodes
of the family Capillariidae.

The trematode P. westermani is endemic to
the Primorsky Krai. It is a pathogenic species and
poses a serious veterinary and medical problem.
Infection of tigers and other predators occurs by
eating the reservoirs of these trematodes — wild
boars and rodents with localization of parasite
larvae in muscle tissue [13].

Nematodes of the genus Trichinella circulate
widely among many species of wildlife [19, 20].
The species of T. nativa is mainly revealed among
predators in the Far East. This species is the most
resistant to low temperatures. Infection of wild
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mammals occurs by eating of killed animals and
corpses and participation of birds, mollusks and
various corpse-eating insects in the Trichinella
spp. circulation can provide the transmission of
infection to herbivorous [22].

Wild animals are a source of helminth
infection that is dangerous to humans. Many
of them circulate almost all over Russia, and
paragonimosis found in tigers and foxes in the
Primorsky Krai has a natural focus in this region.
Paragonimosis, trichinellosis, toxocarosis and
group of diseases rarely found in humans called
capillariosis pose a serious danger to human
health, and can be life threatening in some cases.
People become infected with paragonimosis
by eating contaminated raw or poorly heat-
treated crustaceans, and through water. Adult
trematodes affect lungs and cause various clinical
symptoms and complications such as secondary
infection and pneumonia, as well as migration of
parasites to the central nervous system. People
become infected with trichinellosis by eating
poorly cooked meat from bears, badgers or wild
boars infected with larvae. Trichinella spp. larvae
penetrate the striated muscle tissues of the host,
where they gradually become encapsulated. The
severity of the disease depends on the intensity of
infection and the response to antigenic exposure.
Allergic reactions develop in the process of
larvae migration and allergic myocarditis is
considered to be especially dangerous for human
health. Outbreaks of trichinellosis are often
of a group nature, when the whole family and
relatives become infected after eating the meat
of a wild animal [19]. In this case it is quite
simple to suspect the disease during collecting
an anamnesis, and timely treatment promotes
recovery with a minimal risk of complications.
Infection with nematodes of the genus Toxocara
and nematodes of the family Capillariidae occurs
by using raw water or food contaminated with
eggs of these helminths. Eggs of Toxocara sp. can
be transmitted with berries in the forests. Human
toxocarosis is caused by migration of Toxocara sp.
larvae in organs. The disease can have long and
recurrent course with different clinical signs with
lesion of internal organs and eyes. A complication
of the disease is damage to vital internal organs.
Toxocarosis is a widespread disease of animals
not only in the wild, but today it is a serious
veterinary and medical problem. Capillariosis
are a group of rare parasitic diseases of humans.
For example, hepatic capillariosis can occur
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by ingesting infective eggs with food or water.
Helminths localized in the liver die after laying
eggs and then eosinophilic granules are formed in
the organ. People can be infected with pulmonary
capillariosis through contaminated hands from
accidentally crushed earthworms [12].

The genus Baylisascaris includes several species
considered relatively specific to many species of
animals that are the definitive hosts. Today the
high pathogenicity of migrating B. procyonislarvae
of this genus has been proven; its definitive host
is raccoons. The most dangerous and threatening
to human health are larvae localized in the brain.
One eye is usually affected in the ocular form of
the disease. Clinical signs may be nonspecific in
the visceral form of infection [16]. B. transfuga
is found both in wild and captive bears all over
the world and animals are significantly infected
and intensively release eggs into the environment
[21]. This is especially true for captive held bears.
The life cycle of B. transfuga is not fully studied;
it is considered that the intestinal stage is little
pathogenic for bears. To date, there are no reports
of the possibility of migration of bear ascaride in
the human body. Thelarvae migration has different
influence on the body of animals experimentally
infected with B. transfuga. Thus, the researchers
revealed a symptomatic migration of larvae in a
limited extent in mice, while larvae migrated to
the brain and led to death in Mongolian gerbils
(Meriones unguiculatus). However, changes were
not observed in the brain tissue [17]. Therefore,
B. transfuga can be potentially dangerous parasite
for humans.

The clinical signs of many of the above diseases
are often nonspecific. Various allergic reactions
develop in animals with helminth infection that
complicates the correct diagnosis. Some helminth
zoonoses (capillariosis, paragonimosis) are very
rarely recorded in Russia, and it may take a long
time for a patient with such diseases to get the
final diagnosis. In many cases, delayed medical
care is dangerous. Incomplete information about
hobbies (hunting, dressing of skins) can also
contribute to untimely diagnosis, and as a result,
to various complications [12].

Conclusions

The study has showed that wild carnivore
mammals inhabiting the Primorsky Krai have a
high prevalence of intestinal helminths with wide
species diversity.
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The following helminth zoonoses were re-
vealed in wild carnivores: trichinellosis, toxocaro-
sis, capillariosis and paragonimosis.

These studies are not only of veterinary
importance. They are also relevant for medicine,
as they expand knowledge about the distribution
of helminth zoonoses in wild animals and can
help to preserve people health.
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