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SUMMARY

Reindeer invasive diseases cause significant damage to reindeer farms due to reduction in animal productivity and deterioration in quality of reindeer products.
Helminthiases take a special place among them. Knowledge of the epizootic situation will contribute to the successful organization of a system of therapeutic and
preventive measures to protect the domestic reindeer stock from helminthiases. The article presents assessment results for the invasive disease epizootic situation in
reindeer farms in the Murmansk Oblast in 2018—2021. The research was carried out in two large reindeer farms — APC*Tundra” and APCHFE SEN“Olenevod” during
the planned slaughter of reindeer. A total of 4,048 deer carcasses of all ages were examined and 199 samples of faeces were tested. A retrospective analysis of the
veterinary service’s data showed that, among helminthiases, mainly cysticercosis is recorded in reindeer herds of the Murmansk Oblast. The prevalence of cestodes
infection varies from 0.16 to 0.83% depending on the year, however the extensiveness of cysticercosis invasion of reindeer is decreasing. The prevalence of oedemag-
enosis varied in different age and sex groups from 25 to 100%. It was found that reindeer of all ages were infested with paramphistomiasis (12.50—15.15%), setariasis
(5.36—6.06%), nematodiasis (3.0—6.0%), dictyocaulosis (3.03—3.57%), protostrongylosis (3,0%) and, to the least extent, echinococcosis (0.04%). Helminths of
the genus Taenia, class Cestoda, that cause cysticercosis, mainly infest young animals — extensiveness of invasion (El) is 0.50—0.81%. Thus, oedemagenosis and
paramphistomiasis prevail in the structure of helminth infections; they are recorded in all reindeer herds. It was established that invasive diseases occur in the form
of mixed invasions. Mixed invasions most often occur in the following associations: oedemagenosis + protostrongylosis, oedemagenosis + paramphistomiasis +
setariasis, oedemagenosis + paramphistomiasis + cysticercosis (finnosis), oedemagenosis + dictyocaulosis + protostrongylosis.
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PE3IOME

/IHBa3oHHble 3a60NeBaHMA HAHOCAT 3HAUUTENbHbIN YLLEP6 0NleHEBOAYECKUM X03AICTBAM 3 CUET CHINKEHINA NPOAYKTUBHOCTI KMBOTHBIX 1 YXYALLEHNA KayecTa
oneHeBoayeckoi npoayKuyn. 0coboe MecTo Cpen HUX 3aHUMAKT reNlbMIUHTO3bI. 3HaHMe INU300TUYECKON 06CTaHOBKI byaeT cnocobCTBOBATH YCNeLLHOIA opra-
HU3aLMI CUCTEMbI TepaneBTIYECKUX U MPOGUNAKTUYECKUX MEPONPUSTII N0 3aLLUTe NOroNoBbS J0MALLHIX CEBEPHBIX ONIEHEN 0T Napa3uTapHbIX 3a601eBaHMUiA.
B cTaTbe npe/icTaBneHbl pe3ynbTaThl OLEHKM ANM300TUYECKOIT CUTYaLMI MO MHBA3MOHHBIM 33601eBaHNAM B ONleHeBOLYECKHX X03aiicTBax MypMaHCKoii obnactu
3a nepuog ¢ 2018 no 2021 r. Uiccnegosanma 6bin npoBeaeHbl B ABYX KpYMHbIX oneHeBoaYeckux xo3aiictax — CXIK «Tynapa» n CXMK ONX MHC «Onexesopy»
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BO Bpems NNaHOBOro0 y60s ceBepHbIX ofeHeii. Beero 6bino uccnegoBaHo 4048 Tyw oneHeii Bcex Bo3pacToB v 199 npo6 dekanuit. PeTpocnekTUBHbIN aHanm3
[ZaHHbIX BETEPUHAPHOIA CyObl MOKa3a, uTo U3 refbMIUHTO30B B 0eHEBOAYECKUX cTaZax MypmaHCKoii 06nacT B 0CHOBHOM PerncTpupyeTca LcTuLepKo3
(Cysticercosis). MpOLEHT 3apaXeHHOCTU XMBOTHBIX LiecTofaMu BapbupyeT no rogam ot 0,16 8o 0,83%, npu 3ToM HabNI0AAETCA YMEHbLLEHME IKCTEHCUBHOCTH
HBA3UI CEBEPHOTO ONEHs. PaCnpoCTpaHeHHOCTb deMareH03a No pa3HbIM NONOBO3PACTHBIM rpynnam coctasnana ot 25 no 100%. Moka3aHo, uto oneHu Beex
B03pacToB boneior napamducromatosom (12,50—15,15%), cetapnosom (5,36-6,06%), Hematogupennesom (3,0—6,0%), auktokaynesom (3,03-3,57%), npo-
TOCTPOHTINe30M (3,0%) 1 B MeHblLuelt cTeneHu SXMHOKOKK030M (0,04%). fenbMuHTamu popa Taenia knacca Cestoda, Bbi3bIBatoLLMMK LMCTULIEPKO3, 3apaXkaeTca
MPeuMyLLECTBEHHO MOOAHAK, IKCTEHCUBHOCTb MHBa3uN cocTaBnseT 0,50—0,81%. Takum 06pa3om, B CTPYKType 3a60N1eBaeMOCTH reNIbMUHTO3aMi JOMUHIpY-
foLLiee MONOKEHME 3aHMMAIOT SeMareH03 1 NapamucTomaTos, perucTpupyemble Bo BCeX 0NeHEBOAYECKUX CTajaX. YCTaHOBNEHO, UTO MHBA3NOHHbIe 60e3HN
npoTeKatT B Gopme MUKCT-MHBA3MWI, YalLie BCEro B CNeyHoLLIX accoLMaLNAX: 3AemMareHo3 + NpoToCTPOHTINe3s, 3aemareHo3 + NnapaMrcTomaros + cetapuos,

3/lemareHo3 + ﬂapaM¢M(TOMaT03 + UmncTnLepko3 (¢MHH03), 3[leMareHo3 + IMKTIOKayne3 + NpoToCTPOHIunes.
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bnaropapHocTy: Bbipaxaem 6narogapHocTb cotpyaHnkam F0BBY «Mypmakckas 06nacTHas craHuma no 6opbe ¢ 60713HAMM KMBOTHbIX» U €70 PYKOBOAUTENHO
KocTiok Hatanum AnekcapapoBHe 3a 0ka3aHue BCECTOPOHHei MOMOLL NPY NPOBEAEHUN UCCNE0BAHNI.

[ina uyntuposaunua: Oupcosa I. B., Mouenko P. A. OueHKa 3NM300TUYECKON CUTYaLMI NO MHBA3MOHHBIM 3a60N1eBaHUAM B ONleHeBOAYECKUX Xo3diicTBax Myp-
MaHcKoil 0bnactu. Bemepurapus cez00ns. 2022; 11 (3): 210-215. DOI: 10.29326/2304-196X-2022-11-3-210-215.

KoHnukT MHTepecoB: ABTOPbI 3aABNAHT 00 OTCYTCTBUYN KOHGNMKTA UHTEPECOB.

[ina koppecnonaeHuun: Oupcosa IMunua BukToposHa, KaHAMAAT CENbCKOXO3ANCTBEHHbIX HayK, 3aMeCTUTeNb AUPeKTopa No HayuHoil pabote OTBHY Myp-
manckaa ICX0C, 184365, Poccua, MypmaHckan 061, Konbckuii p-H, noc. MonouHblii, yn. CoBxo3Has, 1, e-mail: research-station@yandex.ru.

INTRODUCTION

Reindeer husbandry is a traditional ancient occupation
of most peoples of the Far North. Deer is a major com-
ponent of the ecosystem of the Northern regions and
the welfare, level of economic and social development
of indigenous peoples largely depend on its rational
use. Preservation and further development of domestic
reindeer husbandry, increasing its productivity and prof-
itability are impossible without proper organization and
implementation of effective measures against infectious
and invasive animal diseases that can cause significant
damage to reindeer farms.

The main diseases causing significant economic da-
mage to reindeer husbandry are necrobacteriosis, oede-
magenosis, cefenomyosis and helminthiases. These infec-
tions are often registered in reindeer herds, reduce the
animals’ productive qualities [1-8] and often cause mor-
tality [9-11]. Helminthiases should be particularly noted.

Reindeer are ruminants, but due to scarce food supply
in their habitats, they developed food preferences untypi-
cal of ruminants. They can eat fallen horns of their relatives
and moose, brackish soil, chicks, bird eggs and droppings,
as well as lemmings. Cases of deer drinking from puddles
and simultaneously urinating and defecating were also
recorded. These and other factors increase the likelihood
of helminth invasion of deer [12].

Currently, there is only general information on diversity
of parasites in reindeer [10, 13-21], and detailed informa-
tion on parasitic infections is limited. Complete data on
parasitic prevalence and diversity will contribute to a more
targeted fight against infestations.

Reindeer diseases caused by helminths are widespread
in reindeer herds both in the Russian Federation [15-
17, 22, 23] and in the Scandinavian countries (Norway,
Finland) [24, 25].

Thus, in the Republic of Sakha (Yakutia) the infection
rate of deer with Setaria cervi was 32.8% [15], with Cysti-
cercus tarandi — 13.3%, Cysticercus parenchimatosa — 10%,
Paramphistomum cervi - 10%, Echinococcus granulosus —
10% among all tested animals. Larvae of nasopharyngeal
gadflies (Cephenomyia trompe) affected 36.6% of the deer
population, infection with larvae of hyperdermic gadfly
was established at 100% (Oedemagena tarandi, oedema-
genosis) [16].

The invasiveness of Dictyocaulus eckerti (dictyocaulo-
sis) in wild reindeer was 100%, in domestic reindeer it was
45.5% for adult animals and 100% for calves of the current
year of birth [22]. For comparison: in Norway, the preva-
lence of dictyocaulosis in wild reindeer varied from 28 to
80% depending on the period [24].

The level of prevalence of Oedemagena tarandi in deer
grazing on the territory of the Khanty-Mansi Autonomous
Okrug - Yugra, is much lower than in the Republic of Sakha
(Yakutia). The extensiveness of oedemagenosis invasion
varied from 0.71% in 2012 to 10.37% in 2015 [17].

The helminthiasis epizootic situation with regard to ani-
mal husbandry in the Murmansk Oblast remains practically
unstudied. To date, there is little data and research works
in the field of epizootology, epizootic process studies, as
well as scarce information on clinical signs, treatment and
prevention of reindeer invasive diseases in the region.

Timely epizootological monitoring, development and
implementation of preventive, quarantine and health
improvement measures in reindeer breeding farms are
necessary conditions for the control of diseases caused
by helminths [14].

For successful organization of a system of therapeutic
and preventive measures to protect domestic reindeer
population from parasitic diseases, knowledge of the bio-
logy of pathogens and their pathogenic effect on the host
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organism, as well as information on the epizootic situation
are necessary [26].

Therefore, the task was set to assess the epizootic situa-
tion of invasive diseases in reindeer breeding farms of the
Murmansk Oblast in order to develop an effective strategy
and tactics for the control, prevention and eradication of
helminthiases.

MATERIALS AND METHODS

Studies on the spread of invasive diseases and hel-
minth infestation of reindeer were conducted in 2018-
2021 in two large reindeer breeding farms of the Mur-
mansk Oblast (“Tundra”and“Olenevod”farms) during the
planned slaughter of animals at the slaughter sites in the
Lovozero settlement. In total, 4,048 carcasses from deer
of all ages (2,812 from the “Tundra” farm and 1,236 from

Table 1
Extensiveness of helminthiasis infestation of domestic reindeer
in reindeer farms of the Murmansk Oblast

Number of Helminthiasis Number of Extensiveness
tested carcasses infested carcasses | ofinvasion, %
cysticercosis 14 0.50
2,812
echinococcosis 1 0.04
T;::(r:a paramphistomiasis 7 12.50
56 setariasis 3 5.36
dictyocaulosis 2 3.57
cysticercosis 10 0.81
1,236
echinococcosis - -
OI?:re::]/od paramphistomiasis 5 15.15
33 setariasis 2 6.06
dictyocaulosis 1 3.03
Table 2

Extensiveness and intensity of helminthic invasion in reindeer
of different sex and age groups

. Sexand age Number Il, é é £
Holding 8 g | 2
group of samples | eggs/gfaeces | & S 2
=l 5| 8
] £ S
= 1<} [©
a £
button bucks under 14 34 3 _
1year old
“Tundra” bucks 2 s } -
farm does n 3-4 6 - -
females under 104 _ _ _
1yearold
button bucks under 50 3.5 - 3
1yearold
Olenevod does 6 _ _ _ _
farm
females under
5 B _ _ _
1yearold

the “Olenevod” farm), as well as 199 fecal samples were
examined.

Meat inspection included examination of animal’s ru-
men, reticulum and abomasum. The helminthiases distri-
bution was studied based on antemortem and postmor-
tem diagnosis and taking into account the epizootological
data. At the same time, coproscopic (ovoscopy, larvoscopy,
helminthoscopy), flotation (according to Fulleborn) and
sedimentation (sequential washing) tests were performed,
incomplete helminthological autopsy was carried out and
individual organs were examined according to K. I. Scria-
bin’s method [27].

The species diversity of helminth fauna was deter-
mined morphologically by microscopy of macro- and
micro-preparations using deer helminth identification
guide [28].

RESULTS AND DISCUSSION

Based on meat inspection results of parenchymal
organs and gastrointestinal tract of 2,812 deer carcas-
ses belonging to the “Tundra” farm, and 1,236 carcasses
submitted to the slaughtering site from the “Olenevod”
farm, infection with helminths of the genus Taenia (Tae-
nia hydatigena), class Cestoda (mainly young animals) was
detected, the extensiveness of invasion (El) was 0.5 and
0.81%, respectively. Infection with echinococcosis agent
(Echinococcus canadensis) was detected only in the “Tun-
dra”farm, while the El was insignificant and amounted to
0.04% (Table 1).

Of the total number of deer carcasses tested, 56 car-
casses from the “Tundra” farm and 33 carcasses from the
“Olenevod” farm demonstrated helminths of the genus
Paramphistomum (Paramphistomum cervi) belonging to
the digenetic trematodes (deer of all ages were infested) -
with El 12.50 and 15.15%, respectively, causative agents
of setariasis (Setaria tundra of a genus of parasitic round-
worms phylum Nematoda) - El 5.36 and 6.06%, and dictyo-
caulosis (Dictyocaulus eckerti, phylum Nematoda) - El 3.57
and 3.03%, respectively.

Thus, in the study of slaughter products, it was found
that the extensiveness of domestic reindeer invasion in
reindeer farms in the Murmansk Oblast varies from 0.04 to
15.15%. The most common parasitic diseases are param-
phistomiasis (15.15%), setariasis (6.06%), dictyocaulo-
sis (3.57%); less common are cysticercosis (0.81%) and
echinococcosis (0.04%).

Based on results of coproscopy (ovoscopy, larvosco-
py, helminthoscopy), combined sedimentation-flotation
studies and sequential washings, the extensiveness (El)
and intensity (Il) of helminthic invasion in reindeer of dif-
ferent age and sex groups were determined (Table 2). It
was revealed that the El of domestic reindeer with nema-
todiasis was from 3 to 6%, with protostrongylosis — 3%,
the intensity of invasion was from 3 to 5 eggs/g of feces.

Retrospective analysis conducted based on reports of
the veterinary service of the Lovozersk Animal Disease
Control Station for 2018-2021 showed that of all helmin-
thiases predominantly cysticercosis (or finnosis) is regis-
tered in reindeer of the Murmansk Oblast (Table 3).

Analyzing the results of meat inspection on farms, it can
be noted that in 2018 the highest El for finnosis (0.39%)
was in the “Tundra” farm. In the “Olenevod” farm the
maximum invasion rate (1.79%) was observed in 2020. In
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Table 3
Retrospective analysis of cysticercosis distribution in reindeer in the Murmansk Oblast

“Olenevod” farm Average, by farms

“Tundra”farm

Total number Animals Total number Finnosis Total number Animals
of slaughtered | with finnosis of slaughtered of slaughtered | with finnosis
. . detected .
animals detected animals ENIELS detected
2018 3,883 15 0.39 1,520 1 0.07 5,403 16 0.30
2019 2,995 7 0.23 1,902 1 0.05 4,897 8 0.16
2020 2,816 7 0.25 1,735 31 1.79 4,551 38 0.83
2021 3,381 5 0.15 1,338 8 0.60 4,719 13 0.28
2018-2021, the percentage of cestodes infestation for all ~ Table 4

farms, on average, was relatively low and varied from 0.16
to 0.83%. In 2021, there was a decrease in El, which is as-
sociated with the use of ivermectin-based drugs and in-
creased effectiveness of reindeer anti-parasitic treatment
and animal health control measures.

Infestation of reindeer by hypodermic gadfly larvae in reindeer farms

in the Murmansk Oblast

“Olenevod” farm

“Tundra”farm

At the next stage, the prevalence of hypodermic gadfly 5 4 % 2 5 4 " 3
larvae infestation in reindeer of the Murmansk Oblast was Sexandage | = ; _: = = ; _:' 2
studied by sex and age groups (Table 4). group £l 5| 8| 8 2|l | 2| &

Analysis of the obtained data shows that the highest E = g 2 S = g e
. . . . . . % = = 2 - =
invasiveness of domestic reindeer is observed in the “Ole- g | 2 s £ g | & 3 =
nevod” farm, where the El was 100% for all sex and age 2 €| 5] % 2| €| 8| s
groups. In the “Tundra”farm, the El was significantly lower, = =
but nevertheless quite high, especially in the groups of Bucks 43 | 43 3736|869 | 100 | 7 5 | 451 | 90.2 | 714
breeding l?ucks (71.4%) and calves.(50.7.%)..0n average, Does 6 6 | 475 | 792 | 100 | 4 1 a7 | 870 | 250
the extensiveness of edemagenous invasion in the entire
studied reindeer population of both farms was 70.3%. Deer calves 5 5 397 | 794|100 | 73 | 37 |3,005| 81.2 | 50.7

' Such a'high level of invasion with Oec'lemagena taran- Total| 54 | 54 | 4608|853 | 100 | 84 | 43 |3543| 824 | 512
di larvae is due to the fact that not all livestock (under
50%) of domestic reindeer are subjected to treatment
against hypodermic gadfly, and the treatment terms are
incompliant. and sex groups of animals from 25 to 100%. Oedemageno-

Analysis of the meat inspection results and studies  sis and paramphistomiasis occupy a dominant position
conducted using a combined method showed that the  and are recorded in all herds.
invasions identified in reindeer of the Murmansk Oblast, A retrospective analysis carried out during the meat
as a rule, occur in the form of mixed invasions in various  inspection of venison on the basis of veterinary reporting
associations, the most frequent being: oedemagenosis +  documents within planned animal slaughter showed that
protostrongylosis, oedemagenosis + paramphistomiasis+  among all helminthiases, mainly cysticercosis (finnosis) is
setariasis, oedemagenosis + paramphistomiasis + cystic-  registered in reindeer herds of the Murmansk Oblast.
ercosis (finnosis), oedemagenosis + dictyocaulosis + pro- It was established that invasive diseases occur in the
tostrongylosis. Similar data were obtained by researchers ~ form of mixed invasions. The following associations are
from Finland — more than half (53.3%) of the surveyed deer =~ most often registered: oedemagenosis + protostrongy-
population had mixed parasitic infections [25]. losis, oedemagenosis + paramphistomiasis + setariasis,

oedemagenosis + paramphistomiasis + cysticercosis

CONCLUSION (finnosis), oedemagenosis + dictyocaulosis + protos-

The results of the conducted studies have shown that  trongylosis.
invasive diseases of reindeer caused by helminths - rep- The conducted studies made it possible to assess the
resentatives of three classes: trematodes, nematodes and  epizootic situation of invasive diseases in reindeer breed-
cestodes — are registered in all surveyed farms of the Mur-  ing farms of the Murmansk Oblast. The data obtained will
mansk Oblast. contribute to the successful organization of a system of

The most common parasitic diseases are paramphisto-  therapeutic and preventive measures to ensure protection
miasis (12.50-15.15%), setariasis (5.36—-6.06%), nematodi-  of domestic reindeer population from helminthiases.
asis (3.0-6.0%), dictyocaulosis (3.03-3.57%), protostron-
gylosis (3.0%), echinococcosis (0.04%) is less common. REFERENCES
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ticercosis, infect mainly young animals, El is 0.50-0.81%. mandas A. M. The evaluation of the epizootic situation
The prevalence of oedemagenosis varied by differentage  in the populations of wild reindeer of the Arctic zone
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