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SUMMARY

Based on the official statistics the situation of parasitic diseases in the Russian Federation is still quite unfavorable. The issues of soil contamination with Echinococcus
granulosus eggs are understudied that's why the objective of the research was to study canine echinococcosis which poses a threat to animal and human disease
freedom in the North Caucasian countries. Helminthological tests of the guardian dog feces were performed in seven North Caucasian Subjects: the Stavropol Krai,
the Karachay-Cherkessia Republic, the Kabardino-Balkaria Republic, Republic of North Ossetia —Alania, Republic of Ingushetia, the Chechen Republic, and the
Republic of Dagestan. As a result, it was determined that the average frequency index of echinococcosis occurrence was 85.07%. The moderate fecal egg count in
1,400 samples was 22.73 + 1.49 eggs per 10 grams of dog feces. The data obtained are indicative of the disease unfavourable situation in the Subjects and the
zoonosis spread at the regional level. Helminthological tests of 14,000 soil samples from near-village pastures for contamination with tapeworm eggs, including
Echinococcus granulosus, showed that the invasion rate in the Stavropol Krai was 65.80%, in Karachay-Cherkessia republic — 79.00%, in Kabardino-Balkaria —
82.60%, in North Ossetia — Alania — 74.65%, in Ingushetia — 88.20%, in Chechnya — 83.75%, in Dagestan — 79.85%. The results obtained testify to the high level
of soil contamination with the infective eggs. It was demonstrated that there is a relationship between the distribution of viable Echinococcus granulosus eggs in
pasture soils and ecological characteristics of the Subject: the largest number of viable Echinococcus granulosus eggs was observed in submountain areas, fewer
eggs were observed in flatlands, and the least number of eggs — in the mountain areas. The number of eggs detected in the soil samples from pastures is indicative
of the disease persistence in humans and animals. Results of the helminthological tests of 7,500 soil samples from 119 cattle-driving routes of the North Caucasus
demonstrate 100% contamination with parasitic agents which poses a threat of epidemiological and epizootological situation of echinococcosis in the Subject.

Keywords: North Caucasus, guardian dogs, cestode, Echinococcus granulosus species, examination, feces, eggs, distribution, pollution, pastures, soil

Acknowledgements: This work was financially supported by the Ministry of Education and Science of the Russian Federation within the framework of the Program
of Fundamental Scientific Research of State Academies of Sciences for 2013—2020 in the area of Molecular biological and nanobiotechnological methods of creating
new generation hiological products, technologies and methods of their application to combat especially dangerous infectious, parasitic and non-infectious diseases
of animals.

For citation: Kabardiev S. Sh., Bittirov A. M., Aigubova S. A., Gyulakhmedova N. Kh. Echinococcosis of dogs in the North Caucasian Subjects (infrastructural,
epizootological and sanitary-hygienic analysis). Veterinary Science Today. 2021; 10 (4): 329-334. DOI: 10.29326/2304-196X-2021-10-4-329-334.

Transparency of financial activities: The authors have no financial interest in the presented materials or methods.
Conflict of interest: The authors declare no conflict of interest.

For correspondence: Sadrutdin Sh. Kabardiev, Doctor of Sciences (Veterinary Medicine), Chief Researcher, Head of the Laboratory for the Study of Invasive Diseases
of Farm Animals and Poultry, Caspian Regional Research Veterinary Institute — Branch of Dagestan Agriculture Science Center, 367000, Russia, Republic of Dagestan,
Makhachkala, ul. Dakhadaeva, 88, e-mail: pznivio5@mail.ru.

YK 619:616.995.121.56:636.7(470.6)

JXNHOKOKKO3 C06aK B cyobekTax (eBepHoro KaBkasa
(MHQPACTPYKTYPHDIiA, 3NNU300TONOMMYECKIIA
M CAHUTAPHO-TUTNEHNYeCKIIA aHanu3)

C. L. Kabapaues', A. M. buttupos?, C. A. Aiiry6oBa’, H. X. lonbaxmepoBa*
[puKacnuiicknil 30HanbHbII HayYHo-NCCNIeA0BATENbCKNIA BETePUHAPHBI MHCTUTYT — dunnan OTBHY «DeaepanbHblii arpapHblit HayuHbIi LieHTp Pecny6nuku Jlarectan»
(Mpukacnuiickuit 3oHanbHblit HUBW — dunuan OFBHY «OAHL| PL»), r. Maxaukana, Pecnybnuka [larectan, Poccua

© Kabardiev S. Sh., Bittirov A. M., Aigubova S. A., Gyulakhmedova N. Kh., 2021

VETERINARY SCIENCE TODAY. 2021; 10 (4): 329-334 | BETEPUHAPUA CETOAHA. 2021; 10 (4): 329-334 329



330

ORIGINAL ARTICLES | DISEASES OF SMALL PETS OPUTUHAJIbHBIE CTATb | BOME3HI MENKINX JOMALIHUX XUBOTHbBIX

! https://orcid.org/0000-0001-6129-8371, e-mail: pzniviO5@mail.ru

2 https://orcid.org/0000-0003-2131-5020, e-mail: bam_58a@mail.ru

3 https://orcid.org/0000-0001-6982-2203, e-mail: sabina.aygubova@mail.ru

¢ https://orcid.org/0000-0001-5389-507X, e-mail: gulahmedovanaimat058@gmail.com

PE3IOME

(CornacHo AaHHbIM 0duLMaNbHOI CTaTUCTUKK, B Poccuiickoil DepepaLim cuTyawys no napasuTapHbiM 6one3HaM octaeTca HebnarononyyHoii. Bonpocbl canutapHoro
3arpA3HeHIA NOYB pa3HbIX 06beKToB Allamu Echinococcus granulosus 0CTalTCA HEOCTAaTOUHO M3yUYeHHbIMMU, NO3TOMY Liebo UCCNe0BaHMA ABNANOCH M3yueHue
3XMHOKOKK03a C06aK KaK yrpo3bl 3M1300TUYECKOMY, SMUAEMIONOTUYECKOMY 1 CAHUTAPHO-TUrMeHnYeckomy bnarononyumto cy6bektos CeepHoro KaBkasa. lenb-
MIHTONOMMYeCKVe McCe0BaHINA NPpob dewiec npuoTapHbIX cobak nposenu B cemu pernoHax CeBepHoro KaBkasa: (TaBpononbckom kpae, KapauaeBo-Yepkecckoii
Pecnybnuke, Kabapauto-bankapckoii Pecnybnuke, Pecnybnuke CeBepan Oceust — Ananus, Pecniy6nuke VHrywetus, Yeuenckoii Pecnybnmke, Pecny6nuke [la-
rectaH. B pe3ynbrare ycTaHOBAEHO, UTO CPEAHMIA MHAEKC BCTPEUYAEMOCTI MHBA3MMN IXMHOKOKK03a cocTauA 85,07%. B 1400 npobax cpeaHmil HAeKC 0bunua auy
Echinococcus granulosus 6bin paBeH 22,73 + 1,49 3k3. B 10 T periec cobak. MonyueHHble JaHHbIe CBUAETENbCTBYIOT 0 CRHUTAPHOM Hebnarononyuum cybbekToB
N0 JaHHO/ UHBA3MN 1 LLIMPOKOM PACnpoCTPaHEHNI 300H03a B PeriMoHanbHOM MacluTabe. CaHUTapHO-renbMUHTONOrYecKe ccnefoBanua 14 000 npob no-
UBbI MPUCENbCKIX NACTOMLL HA 06ceMeHeHHOCTb Al aMK TeHUAT, B T. U. Echinococcus granulosus, nokasanu, uto B (TaBpononbCKoOM Kpae HHBa3MPOBAHHOCTb
cocTauna 65,80%, B KapauaeBo-Yepkecuu IKCTEHCUBHbIA NOKa3aTenb MHBa3MM Noys coctasun 79,00%, B Kabapano-bankapum — 82,60%, B CeBepHoii Oce-
i — Ananun — 74,65%, B UHrywetun — 88,20%, B Yeune — 83,75%, B [larectane — 79,85%. peacTaBneHHble pe3ynbTatbl yka3blBatoT Ha BbICOKMIl ypOBEHb
KOHTaMUHaL|MV NOYB PerioHa HBa3MOHHbIMI 3n1eMeHTaMu. [ToKa3aHo, 4To 06ceMeHeHHOCTb NOYB NACTOMLLHbIX YroAiA Ku3HecnocobHbIMI AliLamm Echinococcus
granulosus HaxoAuUNack B NPAMOIA 3aBICUMOCTI OT IKONIOTUYECKVX 0COBEHHOCTeN pervoHa: HaubonbLLee KONMYECTBO XW3HeCnocobHbIX Anw Echinococcus granulosus
COePXXanoch B MoyBax NPeAropHOi 30Hbl, MeHbLLee — Ha PaBHUHHOI TePPUTOPUM 1 MUHIIMAIbHOE — B TOPHOA 30He. [y 3TOM yCTaHOBNIEHHOTO KONNYeCTBa AML
B Npobax NouBbI NACTOMLL LOCTAaTOUHO ANA NOAAEPAHUA CTOMKOTO Hebnarononyums Cy6beKToB N0 XMHOKOKKO3Y MBOTHbIX 11 YenoBeka. PesynbraTbl caHUTapHo-
renbMUHTONOrNYeCKol IkcnepTi3bl 7500 npob nous 119 ckoTonporoHHbIx Tpacc cybbekTor CeBepHoro Kagkasa cBuaeTenscTaytot 0 100%-i 06cemeHeHHOCTH
MapasuTapHbIMI areHTamu, 4To CO3AAET Yrpo3y 0CA0KHEHINA INMAEMIONOTUYECKOI 1 IMN300TNYECKOI 00CTAHOBKM N0 IXMHOKOKKO3Y HA TEPPUTOPUI PEroHa.

KntoueBble cnoBa: CeepHblii Kakas, npuoTapHas cobaka, Lectoa, Bupn Echinococcus granulosus, 3xeneptu3a, dewec, aiiua, 06ceMeHeHHOCTb, 3arpsA3HeHme,
nactoua, noysa

bnarogapHocTu: Pabota BbinonHeHa Npu duHaHCoBOi noaaeprkke MutobpHayku PO B pamkax Mporpammbl GyHAAMEHTaNbHBIX HayUHbIX UCCTIeA0BaHI rOCy-
JLAPCTBEHHbIX aKajeMuid Hayk Ha 2013—2020 T. no HanpaeneHuio «MoneKynspHo-61onoruyeckve u HaHOOUOTEXHONOTUECKME METOIbI CO3AAHNA BulonpenapaTos
HOBOT0 MOKONEHA, TEXHONMOTM U1 COCOBbI X NPUMEHEHNA C Liefblo 6opbObl € 0¢060 OMacHbIMU MHGEKLMOHHBIMM, NAPa3UTapHBIMIA U He3apa3HbIMU H0NIE3HAMM
KIBOTHBIX».
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INTRODUCTION

Multiple investigations showed that Echinococcus gran-
ulosus (E. granulosus) is a dangerous parasite for more than
100 animal species and humans. This helminthic species
poses epidemiological risk for human health in the Russian
Federation [1-12].

In accordance with the OIE and FAO the average
prevalence of echinococcosis in domestic and wild car-
nivores in South Africa was 86.5% [13-16], in Southeast
Asia - 75.9% [17, 18], in Latin America —68.3% [19], and in
North America — 62.8% [20].

Based on the OIE and FAO data echinococcosis in do-
mestic and wild ruminants in Africa occurs in the form
of epizootics, it's prevalence is 42.8%, in more than 40
of them prevalence is 58.5% [14, 21]. In Southeast Asia
echinococcosis prevalence in ruminants is 39.6% [18], in
Latin America — 34.5% [22], in North America — 28.4%
[20,23-25].

According to the World Health Organization (WHO)
echinococcosis is among diseases of parasitic etiology
posing global epidemiological risk and its prevalence is
300-1,250 cases per 100 thousand people [4].

In the Russian Federation echinococcosis of sheep and
cattle is a major problem for many livestock sectors and
one of the main reasons for decreased productivity in
more than 500 breeds and lineages of productive animals
and it 2-3.5 times exceeds the similar morbidity parame-
ters in the European countries [26].

In the Russian Federation as well as in the entire
world the contamination of soil at different infrastruc-
ture facilities with E. granulosus eggs is still quite under-
studied [2, 27].

The research was aimed at studies of echinococcosis
being the threat to welfare of the North Caucasian Sub-
jects in terms of animal and human diseases as well as
compliance with sanitary and hygienic requirements.
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MATERIALS AND METHODS

In seven North-Caucasian Subjects (Stavropol Krai, Ka-
rachay-Cherkess Republic, Kabardino-Balkarian Republic,
Republic of North Ossetia — Alania, Republic of Ingushetia,
Chechen Republic, and Republic of Dagestan) 1,400 feces
samples collected from 1,400 guardian dogs were tested
for E. granulosus epizootic activity using life-time diagnosis
methods (coproscopy, helminthoscopic methods, direct
smear method, Demidov and Fiilleborn methods).

When carrying out a sanitary and helminthological ex-
amination of the soil for taenia egg contamination, inclu-
ding E. granulosus, 14,000 soil samples from pastures and
7,500 soil samples from 119 livestock routes were tested
using certified parasitological ovoscopic methods.

Statistical processing of the material was carried out
using Biometrics computer software.

RESULTS AND DISCUSSION

Helminthological tests of samples collected from
guardian dog feces for echinococcosis with subsequent
determination of the E. granulosus prevalence and abun-
dance were performed under experimental conditions in
seven North Caucasian Subjects to assess the risks for hu-
man and animal health (Table 1).

Table 1

As a result, it was determined that the average preva-
lence of canine echinococcosis was 85.07%, which is indic-
ative of the wide spread of the zoonotic parasite infection
at the regional level.

The average index of E. granulosus abundance de-
termined during tests of 1,400 feces samples was
22.73 £ 1.49 eggsin 10 g of dog feces which indicates that
the Subjects are infected with the disease.

The results of examining near-village soil for contam-
ination with taenia eggs (%), including E. granulosus, in
the North Caucasus based on the feces sample tests are
demonstrated in Table 2.

It was found that in the Stavropol Krai the pasture soils
were contaminated in 65.80% of cases, in the Karachay-Cher-
kess Republic — in 79.00%, in the Kabardino-Balkarian Re-
public - in 82.60%, in the Republic of North Ossetia - Ala-
nia — in 74.65%, in the Republic of Ingushetia — in 88.20%,
in the Chechen Republic - in 83.75%, and in the Republic
of Dagestan —in 79.85% of cases. Thus, the prevalence of the
echinococcosis agent eggs in soil samples of this category
was 79.12%, which indicates a high level of contamination
of the region’s soils with invasive elements.

The tests of 14,000 soil samples from near-village
pastures demonstrated that the abundance index of

The results of helminthological tests of guardian dog feces samples for echinococcosis caused by the cestode E. granulosus in the North Cauca-

sian Subjects (according to Ova and Parasite Test of feces samples, %)

Amount

North Caucasian Subjects of dogs Amount of dogs.infested with taenia | Prevalence, Mean abundgnce index for
testod eqgs, including £. granulosus ) E. granulosus eggs in 10 g of dog feces

Stavropol Krai 200 155 77.50 18.76 £1.20
Karachay-Cherkess Republic 200 170 85.00 2340 +1.50
Kabardino-Balkarian Republic 200 179 89.50 26.82+1.70
Republic of North Ossetia — Alania 200 164 82.00 20.79 +1.40
Republic of Ingushetia 200 182 91.00 28.65+1.90
Chechen Republic 200 169 84.50 21.21+1.30
Republic of Dagestan 200 172 86.00 19.50 £ 1.40

Total 1,400 1,191 85.07 22.73+1.49
Table 2

The results of the sanitary and helminthological examination of the pasture soils for contamination with taenia eggs,
including E. granulosus, in the North Caucasian Subjects

Average abundance index
for E. granulosus eggsin 10 g
of soil samples

Amount of soil samples
infested with taenia eggs,
including E. granulosus

Amount of soil
samples tested

Prevalence of taenia eggs,
including E. granulosus, %

North Caucasian Subjects

Stavropol Krai 2,000 1316 65.80 15.72+£0.90
Karachay-Cherkess Republic 2,000 1,580 79.00 20.40+£1.20
Kabardino-Balkarian Republic 2,000 1,652 82.60 23.81+£1.40
Republic of North Ossetia — Alania 2,000 1,493 74.65 16.78 £1.10
Republic of Ingushetia 2,000 1,764 88.20 2460 £1.50
Chechen Republic 2,000 1,675 83.75 19.20+1.20
Republic of Dagestan 2,000 1,597 79.85 17.48+1.10

Total 14,000 11,077 79.12 19.71£1.20
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E. granulosus eggs was 19.71 + 1.20 eggs per 10 g sample,
which is indicative of epidemiologically hazardous con-
tamination.

Thus, the results of helminthological tests of dog feces
samples and sanitary and helminthological examination
of soils showed that all seven North Caucasian Subjects
(Stavropol Krai, Karachay-Cherkess Republic, Kabardino-
Balkarian Republic, Republic of North Ossetia — Alania,
Republic of Ingushetia, Chechen Republic and Republic
Dagestan) have the status of echinococcosis infection. The
reason for this is the poor implementation of anti-epizootic
measures addressing this invasion and non-compliance
with the dog deworming schedule.

Tests carried out during the growing season of 2020 in
the lowland, sub-mountain, and mountainous areas of the
Karachay-Cherkess Republic showed that the quantitative
content of viable E. granulosus eggs in soil samples of all
pasture lands directly correlated with the ecological char-
acteristics of the region, where the determining factors are
the effective temperature sum and humidity. The results
are demonstrated in Figure.

So, in the lowland natural and climatic conditions in the
area under study the share of samples with viable eggs of
the parasite in the soil in June was 45.9% of the number of

Table 3
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samples tested, in July — 41.3%, in October — 52.4% and at
the end of November - 46.4%. In the sub-mountain area,
this parameter in March was equal to 29.2%, in October —
79.2%, and in the third decade of November - 72.6%. In the
mountainous area, the number of viable eggs of E. gran-
ulosus in soil samples from pasture lands of the Subject
from March to August gradually increased from 18.4% to
57.4%, and by the end of November decreased to 37.0%.

Thus, when comparing samples from all pastures, the
largest number of viable E. granulosus eggs was in the soils
of the sub-mountain, the smallest number - in the lowland,
and the minimum - in the mountainous area. At the same
time, the detected amount of viable E. granulosus eggs
in the pasture soil samples is sufficient for maintaining
echinococcosis persistence in animals and humans in the
region.

At the next stage of the research, a sanitary and hel-
minthological examination of 7,500 soil samples from
119 livestock routes in six North Caucasian Subjects was
carried out for the detection of taenia eggs, including
E. granulosus (Table 3).

The results of the sanitary and helminthological exam-
ination indicate a high level of contamination of the soils
from livestock routes by invasive elements of the parasite.
All tested soil samples (100%) collected from the livestock
routes were contaminated with viable eggs of E. granulo-
sus, which may become one of the main threats to the san-
itary-epidemiological and epizootic situation in six North
Caucasian Subjects.

CONCLUSION

As shown by the results of the sanitary and helmintho-
logical examination of feces samples of guardian dogs
in the North Caucasian Subjects (Stavropol Krai, Kara-
chay-Cherkess Republic, Kabardino-Balkarian Republic,
Republic of North Ossetia — Alania, Republic of Ingushe-
tia, Chechen Republic, Republic of Dagestan), the aver-
age prevalence of echinococcosis invasion amounted to
85.07%, which indicates a wide distribution of this zoono-
sis in the region. In 1,400 feces samples, the abundance
index of E. granulosus eggs was 22.73 + 1.49 eggsin 10 g
canine feces.

Sanitary and parasitological studies of the soils of the
near-village pastures in the Stavropol Krai demonstrated
that 65.80% of samples were contaminated with taenia

The results of the sanitary and helminthological examination of the cattle-driving routes for contamination with taenia eggs,

including E. granulosus, in the North Caucasian Subjects

; . (attle-driving routes | Amount of tested soil | Amount of soil samples contaminated
North Caucasian Subjects . .
under testing samples with E. granulosus
18 900 900

E. granulosus
prevalence, %

Karachay-Cherkess Republic

Kabardino-Balkarian Republic 22 1,230 1,230 100

Republic of North Ossetia — Alania 15 700 100

Republic of Ingushetia 10 500 100

Chechen Republic 13 670 100

Republic of Dagestan 41 3,500 3,500 100
Total 119 7,500 7,500 100
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eggs, including E. granulosus, in the Karachay-Cherkess
Republic the extensive soil invasion rate was 79.00%, in
the Kabardino-Balkarian Republic — 82.60%, in the Repub-
lic of North Ossetia — Alania — 74.65%, in the Republic of
Ingushetia - 88.20%, in the Chechen Republic — 83.75%,
in the Republic of Dagestan — 79.85%. Thus, the average
prevalence of the echinococcosis causative agent eggs
in soil samples of this category was 79.12%, which indi-
cates a high level of soil contamination with cestode eggs.
When testing 14,000 soil samples, the abundance index of
E. granulosus eggs was 19.71 £ 1.20 in 10 g sample, which
is evident of dangerous contamination of pasture soils in
the North Caucasus.

Studies carried out during the growing season of 2020
under the conditions of different climatic zones of the Ka-
rachay-Cherkess Republic showed that the largest num-
ber of viable E. granulosus eggs was in the sub-moun-
tain area, less - in the lowland and the minimum - in
the mountainous area. At the same time, the detected
amount of viable E. granulosus eggs in the pasture soil
samples is sufficient to maintain the persistent infection
in the entire region.

The results of the sanitary and helminthological exam-
ination of the soils from the cattle driving routes of the
North Caucasian Subjects indicate a 100% contamination
with taenia eggs, including E. granulosus, which poses a
threat of worse epidemiological and epizootic situation
for echinococcosis in the region.
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Ka6appuee CappytanH LaMmiwntoBmny, JOKTOP BeTEPUHAPHbIX
HayK, rMaBHbI HAyYHbIi COTPYAHWK, 3aBeAytoWwmin nabopaTtopurei
MO M3yYeHWIO MHBA3NOHHBIX 60Ne3Hel CeNbCKOX03ANCTBEHHbIX
XKMBOTHbIX 1 NTUL MpuKacnuinckoro 3oHanbHoro HUBW — dunuana
OrBHY «®AHL, POy, r. Maxaukana, Pecny6nuka [larectaH, Poccus.

Butrtupos AHatonuii MypaiweBu4, JOKTOP GMONOTMYECKIX
HayK, MaBHbIN HayYHbI COTPYAHMK NabopaTopru No 13yyeHuto
MNHBA3VOHHbIX 60Ne3HelN CelbCKOXO3ANCTBEHHDBIX KUBOTHbIX
n ntuy Mpukacnuinckoro 3oHanbHoro HVBW - dununana
OrBHY «®AHL, Py, r. Maxaukana, Pecny6nuka [larectaH, Poccus.

Aiiry6osa CabuHa AHaToNbeBHAa, HayuYHbll COTPYAHUK
nabopaTtopun KONNEKTUBHOIO Nonb3oBaHuA MprKacnuinckoro
30HanbHoro HABW - ¢dunnana OIEHY «OAHL, PL», r. Maxaukana,
Pecny6nuka darectaH, Poccus.

MNonbaxmeposa HaiimaTt XyHKepoBHa, Hay4YHbIl COTPYAHUK
nabopatopun KonneKTUBHOIo Nonb3oBaHuaA MpukKacnuitckoro
3oHanbHoro HUBW - dunnnana OrEHY «OAHL POy, r. Maxaukana,
Pecny6nuka [arectaH, Poccusa.
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