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SUMMARY

The paper presents the results of the cestodiasis epidemic situation in domestic reindeer in the farms of the Murmansk Oblast. The studies were performed in
2018-2019 during the routine slaughter of reindeer at slaughter houses APC*Tundra” and APCHFE SEN “Olenevod” located in settlements Lovozero, Krasnoschelye,
and Sosnovka. Totally 4,048 carcasses of domestic reindeer were tested, 2,812 out of them —in Lovozero, 396 — in Sosnovka, and 840 —in Krasnoschelye. During the
meat inspection the parenchymal organs were examined for cestode cysts. When detected they were sampled and gross specimens were prepared using standard
parasitological methods. 56 samples of internal organs of deer suspected in tapeworm infestation were collected from the inspected carcasses, in 25 of them
tapeworms were detected and in the rest of the samples parasites were not detected. The tapeworm species were determined at the Department of Veterinary
Biosiences, Faculty of Veterinary Medicine, University of Helsinki. The test performed revealed echinococcosis (Echinococcus canadensis) and cysticercosis (Taenia
hydatigena). Most lesions were detected in liver where the agent’s larvae cysts are observed. It was established that the level of domestic reindeer infestation with
the agents of cysticercosis in APC"Tundra” was 0.5%, echinococcosis — 0.04%, in APC HFE SEN “Olenevod” cysticercosis was diagnosed in 0.81% cases, echinococ-
cosis was not detected. On the whole 0.62% of reindeer on reindeer farms were infested with cestodes. Measures taken for prevention of helminth infestation in
domestic and farm animals bear good results.
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PE3IOME

B cTatbe npe/cTaBneHbl pesynbTaTbl aHan3a 3MU300TUYECKON CUTYaLMI N0 LieCT0/303aM OMALLHINX CEBEPHbIX ONleHeid B X03AiicTBax MypmaHckoil obnactu. Miccne-
[10BaHuA nposoauny B nepuoz ¢ 2018 no 2019 1. Bo Bpems nnaHoBoro y60s ceBepHbix oneHeii Ha y6oiiHbix nyHkTax CXIMK «Tynapa» u CXMK ONX MHC «OneHeBog»,
pacnonoxeHHbix B nocenenuax lloposepo, KpacHowwenbe, CocHoBka. Beero 6bino obcnefosano 4048 Ty JomaliHiX CeBepHbIX oneHeid, u3 Hux 2812 — B Jloo3epo,
396 — B CocHoke, 840 — B KpacHoLuenbe. [p1 BeTepuHapHO-CaHUTApHOIA JKCNepTI3e NPOBOAUAN BHELIHIA 0CMOTP NapeHXMMATO3HbIX OPraHOB Ha NpeamMeT
HaNNYMA Ha HUX LeCTof0BbIX Ny3bipeid. pu nx 06HapykeHn npon3BoAuAYN 0T60p NPob 1 roTOBUAM Makponpenapatbl No 06LIenpUHATLIM B Napa3uToNoriAn
meToauKam. 113 uncna 06cnesoBaHHbIX TyL 6b110 0T06paHO 56 NPob BHYTPEHHIX OpraHoB O/1eHeiA C N0Z03PEHUEM Ha HaNNUIe LECTOZ, B 25 U3 HUX 06HAPY KeHbI
refbMUHTbI, B OCTalbHbIX 06pa3Lax napasuTbl He BbiAeneHbl. BULoByt NpUHaANEXHOCTb FeNbMUHTOB ONpesenany Ha kadeape BeTepuHapHO-6uonornueckinx
HayK GaKynbTeTa BeTepUHapHOI MeANLIMHbI XeNbCUHKCKOTO YHUBEpCUTETa. B pe3ynbTaTe npoBeseHHbIX UCCNe[0BaHMIi U3 reNlbMIHTO3HbIX 3a60n1eBaHuii Gbin
BbIABNEHbI IXMHOKOKKO3 (Echinococcus canadensis) w unctuuepko3 (Taenia hydatigena). NpeumyecTBeHHO Gbina nopaxeHa neveHb, rae B My3bipyatoil dopme
MapasuTUPYIOT IMYNHKN BO30YAUTeNA. YCTaHOBNEHO, UTO MHBA3MPOBAHHOCTb OMALUHIX CeBepHbIX oneHeil Bo3byauTenamu unctuiepkosa B CXMK «Tynapa»
coctasuna 0,5%, 3xuHokokko3a — 0,04%, B CXIK OMX MHC «OneneBog» LmcTuLepko3 auarHoctuposanu B 0,81% cnyyaes, SXUHOKOKKIN He BbiAeneHbl. B uenom
110 0NIeHeBOAYECKIIM X03A1iCTBaM LiecTogamu nopaxeHo 0,62% oneeir. MeponpuaTtia no npefynpex aeHunto pacnpocTpaHeHns reNbMUHTO30B Cpeay AOMALLIHUX
11 CeNbCKOXO3ANCTBEHHbIX XXMBOTHbIX IPOBOAATCA AOCTATOYHO IQPEKTUBHO.

KnioueBble cnioBa: In1300TNYeCKaA CUTyaLms, LECTOA03, FeNbMIHTO3, CeBepHbIil oneHb, Taenia hydatigena, Echinococcus canadensis.

bnaropapHocTb: Boipaxaem rny6okyio 6narogapHocTb cotpyaHukam FOBBY «Mypmatckas obnactHaa ctaHuma no 6opb6e ¢ 6onesHAMM XUBOTHBIX» U ero
pykosoguTento H. A. KocTiok, a Takxe npeacesatento Komuteta no setepunapun MypmaHckoii o6nactu A. E. KacaTkuHy 3a okasaue BcecTopoHHeit nomoLuy
Npy NPOBEAEHNN UCCNIE[O0BAHUI.
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oneHeil B oneHeBoAYecKux Xo3aiicTBax MypmaHckoil obnacti. BemepuHapus ce200ua. 2021; 1 (36): 52—58. DOI: 10.29326/2304-196X-2021-1-36-52-58.
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INTRODUCTION

Necrobacteriosis, oedemagenosis, cephenomyosis
and helminthiasis should be singled out among the most
frequently registered diseases in reindeer herds, which
cause significant economic damage to reindeer husband-
ry. They reduce the animal performance and often cause
their death [1-3].

Helminthiases occupy a special place among the
diseases of domestic reindeer. They reduce weight gain
during feeding of animals, often cause their emaciation,
and also worsen the quality of meat and leather, and fur
products [4]. Deer infected with helminths at 5 months of
age weigh 6.2 kg less [5] than the healthy ones, and adults -
16.4 kg less [6], the difference in meat yield is on average
3.8 and 10.9 kg respectively. Due to helminthiasis during
the autumn slaughter of deer, 0.3-2% of carcasses, 25-40%
of liver, 10-20% of hearts and lungs are discarded, which in
some northern regions amounts to direct economic dam-
age, measured in hundreds of tons. Worm infestations not
only reduce the productivity of deer, but also increase their
susceptibility to other diseases, such as necrobacteriosis,
bronchopneumonia [7, 8]. It is known that 74 species of
helminths can infect reindeer, 35 of which are found only
in this animal and are specific for it [9].

Echinococcosis and cysticercosis are widespread
among helminthic diseases in reindeer husbandry. In this
case, mainly the liver and lungs are affected, where the
pathogen larvae cysts are observed. In the tape stage,
helminths parasitize in the intestines of carnivores (dogs,
wolves, polar foxes) and humans. At this stage, parasites

persist for up to 18 months in the external environment
and enter the deer’s body with food. Effective measures
to combat the worm cysts have not been developed. Af-
fected parenchymal organs and tissues are discarded and
destroyed. Control measures are aimed at de-worming
treatments of dogs and destruction of faeces [10].

Compliance with modern requirements of veterinary
and sanitary rules when working in the livestock industry
has significantly improved the epidemiological situation
in the country. However, there are regions with a high inci-
dence of cysticercosis and echinococcosis in animals.

In Yakutia, the Taenia parenchimatosa infection rate
of reindeer reaches 84.6%, and Echinococcus granulosus —
up to 17.2% [3, 10]. According to the V. A. Bolshakov and
I 1. Grigoriev’s observations [5, 7], in the mountain-taiga
zone of Yakutia cysticercosis infects 23.6-84.6% of young
animals at the age of 6-8 months and 7.3-46.7% of adult
deer, and echinococcosis — up to 7.5% of individual ani-
mals.

In Western Taimyr, the incidence of cysticercosis in rein-
deeris 61.5% [11].

In the Kabardino-Balkarian Republic, the incidence of
echinococcosis in wild ungulates (chamois, deer, roe deer)
was registered at the level of 18.5-50%, and cysticercosis —
7.4-11.8% [12].

In the conditions of the Central Chernozem Region
(Voronezh Reserve) in the 70s-80s of the last century, the
prevalence of echinococcosis in wild ungulates was less
than 1%, but by 2017 it increased to 10% among elks. This
has been associated with an increase in echinococcosis
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infections in stray dogs. The average long-term infection
with cysticercosis (Taenia hydatigena) was 19.9-86.2% in
various ungulates (deer, roe deer, elk) [13, 14].

Thus, in some regions of the country, foci of the patho-
gens of helminthiases of farm animals are maintained. At
the same time, the natural chain of disease transmission
between the definitive (wolf, dog) and intermediate (deer,
elk, roe deer) hosts is preserved.

Timely detection of echinococcosis and cysticercosis in-
fested farm animals and their protection from pathogens
are directly related to human health. So, in 2019, 451 cases
of echinococcosis (0.31 per 100 thousand population) and
65 cases of alveococcosis (0.04 per 100 thousand popu-
lation) infestations were detected in humans in the Rus-
sian Federation. Teniarinhoses (causative agent — Taenia
saginata) and teniasis (causative agent — Taenia solium)
account for up to 0.31% of all cases of helminthiasis in
humans [15].

Analysis of the long-term incidence of echinococco-
sis in the constituent entities of the Russian Federation
showed that the incidence of this helminthiasis exceeds
the national average in Yamalo-Nenets (7.3 times), Chu-
kotka (4.8 times), Khanty-Mansiysk (1.6 times) autono-
mous okrugs, Stavropol (1.8 times), Perm (1.1 times), Al-
tai (1.6 times) territories, Kabardino-Balkarian (2.0 times),
Karachay-Cherkess Republics (9.7 times), Republics of
Bashkortostan (3.6 times), Altai (3.5 times), Sakha (Yakutia)
(2.8 times), Kalmykia (2.5 times), Dagestan (1.8 times), Oren-
burg (6.9 times), Saratov (4.5 times), Astrakhan (4.1 times),
Kurgan (2.4 times), and Kirov (1.1 times) Oblasts [16].

The main reasons for the disease spread remain viola-
tions of the rules for farm animal slaughter, the ineffective-
ness of de-worming treatment of dogs and disinfection of
natural environments. The main victims are workers who
are in direct contact with farm animals, dogs, hunters,
workers at slaughterhouses. In addition, there are still risks
of the population infestation posed by eating raw meat
dishes or contacting with the faeces of an animal infected
with helminths through untreated berries, leaves, etc. For
example, in February 2019, an outbreak of alveococcosis
was observed in the Ulyanovsk region among students of
the Suvorov school (26 affected people).

The purpose of this research is to study the distribution
and extent of cestodiasis affecting domestic reindeer on
reindeer herding farms in the Murmansk Oblast, as well as
to determine the extent of echinococcosis affecting defi-
nitive hosts (domestic and wild carnivores).

MATERIALS AND METHODS

Scientific research was carried out in the reindeer
breeding laboratory of the Murmansk State Agricultural
Research Station together with the University of Helsinki
and the Evira Food Safety Agency (Finland). We studied
the morphological and genetic diversity of cestodes in the
reindeer meat and internal organs on reindeer farms in the
Murmansk Oblast.

The tests were performed in 2018-2019 during the rou-
tine slaughter of reindeer at slaughter houses located in
the settlements Lovozero, Krasnoschelye, Sosnovka. A to-
tal of 4,048 carcasses of domesticated reindeer were exa-
mined: Lovozero - 2,812, Sosnovka - 396, Krasnoschelye -
840. During the meat inspection, the parenchymal organs
were examined for cestode cysts, upon detection of which
the samples were collected, and gross preparations were
prepared from them according to the methods generally

accepted in parasitology. The helminth species were de-
termined at the Department of Veterinary and Bioscien-
ces, Faculty of Veterinary Medicine, University of Helsinki
(Finland).

Sampling of stray and reindeer herding dog faeces
was carried out during the routine slaughter of reindeer
on the territory of the slaughterhouses of the APC“Tundra”
and the APC HRE SEN “Olenevod’, and the samples were
also collected from pastures and at campsites. A total of
83 samples of dog faeces were collected. One wolverine
was subjected to a complete helminthological dissection
of some organs according to the Academician K. I. Skrya-
bin’s method (1928).

The collected faeces samples were placed in a plastic
container and during the working day were delivered
to the Murmansk Regional Veterinary Laboratory for
microscopic examinations using Fyulleborn and Kotel-
nikov — Khrenov methods.

RESULTS AND DISCUSSION

During the meat inspection, the parenchymal organs
were examined and cestode cysts were sampled. Totally
56 cyst samples were collected, 99% of which were found
in the liver tissue. Only one sample was collected in the
lung. The results are shown in Table 1.

In APC HRE SEN “Olenevod” at the slaughter house in
s. Krasnoschelye 25 cyst samples were collected. In ten
samples, Taenia hydatigena scolexes were detected, indic-
ative of cysticercosis. At the slaughter house in s. Sosnovka
11 cyst samples were collected. No cestodes were detected.

In the APC “Tundra”: at the slaughter facility in s. Lovo-
zero in herds No. 1, No. 2, and No. 8 twenty cyst samples
were collected. Echinococcus canadensis, causing echino-
coccosis, was detected in one sample, and Taenia hydatige-
na scolexes, which cause cysticercosis, in fourteen samples.

When assessing the research results presented
in Table 1, it can be noted that Taenia hydatigena mainly
affected the liver, and pulmonary echinococcosis was di-
agnosed only in one case.

Up to 50% of the samples collected were not helminth
cysts. These were liver tissues with fibrosis, scarring and
cystic lesions. Most likely, such tissue lesions indicate earlier
liver damage caused by different helminth species as well.

Besides, microscopic Setaria tundra larvae were found
on the surface of a number of cysts. It can be assumed
that damages on the surface of the deer’s liver, in the
form of various types of lesions and scaring, are caused
by the migration of Setaria tundra larvae from the liver
blood flow into the abdominal cavity. In addition, when
examining carcasses and collecting samples from internal
organs, mesentery, body cavities of some killed deer, adult
helminths at pubertal stage were found (Fig.). These ne-
matodes are transmitted by blood-sucking insects — mos-
quitoes. Considering that the summer of 2018 was very
hot for the Murmansk Oblast (in July, on some days, the
daytime temperature reached 29-31 °C), the spread of this
helminth among reindeer may have accelerated.

As a result of examination of domestic reindeer on rein-
deer farms in the Murmansk oblast, such helminthic disea-
ses as echinococcosis and cysticercosis were detected. It
was determined that only the liver was affected, where the
larvae cysts parasitize. In the APC“Tundra” echinococcosis
was detected in 0.04% of reindeer, cysticercosis —in 0.5%. In
the APC HRE SEN“Olenevod” cysticercosis infested 0.81% of
reindeer, and echinococcosis was not detected. In general,
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Table 1
Results of assessing the epidemic situation of cestodiasis in domestic reindeer on reindeer farms
in the Murmansk Oblast

Tabnuua 1
Pe3ynbTaThbl OLEHKM INNU300TUYECKOI CUTYaL|UK NO LLeCTOA0BOI MHBA3UK AOMALLIHUX CeBEPHbIX ONleHei
B ONeHeBoAYeckMX Xxo3ancTBax Mypmanckoi o6nactu

Date of testing Sex and age group Infested organ Number of samples | Cystdiameter,mm | Helminth presence | Helminth species

S. Krasnoschelye

2 14-20 Yes Taenia hydatigena
18.02.2019 adult liver 1 30 Yes Setaria tundra
(2-4y.0)
2 5 No -
22.02.2019 adult liver 4 5-10 No -
o (2-4y.0)
adult 1 5 Yes Taenia hydatigena
23.02.2019 liver
(2-4y.0) 4 5-8 No -
04.03.2019 alves liver 3 12-22 Yes Taenia hydatigena
(males)
4 13-30 Yes Taenia hydatigena
26.03.2019 adult liver 2 7-15 Yes Setaria tundra
(2-4y.0)
2 5-15 No -
s. Sosnovka
13.01.2019 calves liver 2 3 No -
14.01.2019 calves liver 4 4-10 No -
16.01.2019 calves liver 3 4-N No -
17.01.2019 calves liver 2 3-4 No -
s. Lovozero
19.12.2018 calves lung 1 2% Yes Echinococcus
canadensis
27.12.2018 calves liver 1 15 No -
1 30 Yes Taenia hydatigena
09.01.2019 calves liver
2 4 No -
2 15-20 Yes Taenia hydatigena
10.01.2019 calves liver
1 3 No -
1 12 Yes Taenia hydatigena
14.01.2019 calves liver
1 13 No -
22.01.2019 calves liver 2 13-15 Yes Taenia hydatigena
23.01.2019 calves liver 1 10 Yes Taenia hydatigena
12.02.2019 calves liver 2 10-12 Yes Taenia hydatigena
14.02.2019 calves liver 5 10-22 Yes Taenia hydatigena
25 animals were infested with cestodes on reindeer herding According to the information of the Rospotrebnadzor

farms, which amounted to 0.62% of the tested domestic ~ Administration for the Murmansk Oblast, only three cases
reindeer, of which echinococcosis was diagnosed in 0.02%  of echinococcosis in humans were registered in the region
of cases, and cysticercosis — in 0.59% (Table 2). from 2010 to 2017. At the same time, the last time this
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disease was observed twice in 2015. No cases of cysticer-
cosis were reported in humans.

A similar situation with echinococcosis is observed in
Finland. Every year, when examining the meat of wild rein-
deer, the country’s Veterinary Service (Evira) detects isola-
ted cases of echinococcus infestation. In 2015, one case of
a child infested with echinococcosis was reported [17, 18].

According to the results of the microscopic examina-
tion of the faeces from carnivores of the APC“Tundra” Echi-
nococcus (Echinococcus granulosus) eggs were not found.
Nematode eggs were found in dogs of various types of
keeping. The extensiveness of invasion in dogs was 28%,
in case of helminthological dissection of a wolverine -
100% (Table 3).

As a result of microscopic examination no Echinococcus
(Echinococcus granulosus) eggs were found in carnivores in
the APC HRE SEN “Olenevod”. Nematode eggs were found
in dogs of various types of keeping. The extensiveness of
infestation was 49% (Table 4).

Table 2

CONCLUSION

According to the results of testing of internal organs
(liver and lungs) from 4,048 domestic reindeer for cestode
cysts, the extensiveness of echinococcal and cysticercosis
infestation was determined. On deer farms of the Mur-
mansk Oblast cysticercosis was mainly detected in the
liver of domestic reindeer. Extensiveness of echinococcal
invasion was 0.02% in the entire tested deer population,
cysticercosis — 0.59%. It is generally known that the degree
of infestation of deer with echinococcus larvae primari-
ly depends on the quality and frequency of de-worming
treatment of reindeer herding dogs. Examination of dogs
in direct contact with reindeer and slaughter products
showed the presence of nematodes. No cases of cestodo-
sis were observed in the examined animals.

Currently, no effective measures have been deve-
loped in reindeer husbandry to combat the helminth
cysts. Therefore, the main preventive measures should
be aimed at de-worming treatment of dogs with the sub-
sequent destruction of faeces, as well as condemnation
and destruction of the affected parenchymal organs and
tissues of deer during slaughter. Considering that, in ge-
neral, the situation in the oblast in terms of the incidence
of cestodosis among people, including those directly em-
ployed in the field of reindeer husbandry, is quite favor-
able compared to other regions of the Russian Federation,
for example, the Yamalo-Nenets Autonomous Okrug [19],
it can be stated that measures to prevent the spread of
helminthiasis among domestic and farm animals are per-
formed quite effectively. Our closest neighbors in the Arc-
tic region also have a great influence on the helminthiasis
situation.
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MokasaTenu 3KCTeHCUBHOCTY MHBA3WIA, BbI3bIBaeMbIX refibMUHTaMK,
Y O/IeHEeroHHbIX, 0XOTHUYbUX U 6poaaunx cobak B CXMK «Tynppa»
JloBo3epckoro paiioHa MypmaHckoi o6nactu

Number of detected Extensiveness

Number helminth finfestation. 0

(arnivore species | of tested el e ofinfestation, %

faeces cestodes | nematodes | cestodes nematodes
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0XOTHUYbMX 1 6popAunx co6ak B CXMK ONMX MHC «<OneneBop» JloBo3epckoro paiioHa
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