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AHHOTauusA

Llenb nccnefoBaHui — n3yyeHne 3KONIOTMYECKOW MIacTUYHOCTU AnL Lectoabl Echinococcus granulosus B ropHON 30He
KabapguHo-bankapuw.

Matepuanbl u metogpbl. B ycnousx 6MoToNoB NPeAropHON 30Hbl HAMU MOCTaB/IeHbl OMbITbl MO ONPefeNeHNio CPOKOB
pa3suTtuAa ANl uectogbl E. granulosus Batsch, 1786; Rud., 1801. 3aknafKy onbITOB MPOBOAMAN C NCMONb30BAHMEM CBEXUX
ANLL, CMbITbIX M3 MaTKU YKa3aHHOW Lectogpl. [pobbl Aany B konnyectse 10-15 TbIC. 9K3. CTaBUJIM Ha OMbITHbIN YYaCTOK exe-
MECAYHO C MapTa Mo HosI6Pb. [N 3TOro AL SXMHOKOKKA NoMeLLany B CTEK/SIHHblE 6aHKIM, KOTOPbIE 3aTeM MOMELLANN Ha
6uonnowaaky. [1nsa onpeaeneHuns }Xn3HeCcnoCco6HOCTV MHBA3MOHHbIX 3/IEMEHTOB eXXefjHEeBHO 6panu npobbl MoYBbI, BOAbI,
dekanuii, ceHa, cunoca, KOMGUKOpPMa C ALaMM NapasuTa. B kaxzgom ciyyae nccnegoBanu nog MMKpockornom no 100 k3.
ANL 13 YKa3aHHbIX MPo6. Bo3MoXXHOCTb Nepe3umoBbiBaHuA aul E. granulosus n3yyanu B yCNOBUsX FOPHOW 30HbI. B npo6bl
NoyBbl, BOAbl, peKanui, ceHa, Cunoca, Kombrkopma B KOHLe HoAbpA BHocunu Anda E. granulosus n octaBnsnu B TeyeHne
3UMbI 1O MapTa C/ieflyloLiero rofia Bo BHeluHel cpege. Mo ncreyeHny 3umMHero nepuoga 3ty npobbl ncciefosany Metoga-
MU oBockonuu. O6paboTKy AaHHbIX MPOBOAUIMN CTAaTUCTUUECKM METOLOM.

Pe3ynbTaTbl 1 06CyAeHME. YCTaHOBNEHO, UTO CPOKM AOCTUXKEHUA AluamMm E. granulosus nHBa3MOHHOW cTaany B Npobax
dekanuini cobak HaxofATCA B NMPAMOI 3aBUCMOCTI OT TeMMepaTypbl BHELLHeN cpefbl. B MapTe npu cpegHel TemnepaType
Bo3ayxa 3,2 °C anua renbMrnHTa AOCTUIAIOT MHBA3VOHHOWN CTagun 3a 27 CyT, B UoHe 1 aBrycte — 7-9 cyT. OCeHblo C NOHU-
XKeHveM TemnepaTypbl 3ameanaeTca co3peBaHve ANl napasnTa. B ceHtabpe (20,6 °C) co3peBaHue AWl 4O MHBA3VIOHHOM
cTapuy oTmeyanu 3a 12, B HoAbpe (8,0°C) - 3a 21 cyT. 28,0; 22,6; 37,4; 81,6; 74,2 n 92,6% any E. granulosus, HaxopAwmxca
COOTBETCTBEHHO B NP06ax Nousbl, BOAbI, GeKanuii, CeHa, CMoca 1 KOMOMKOPMa, B TeUEHME 3Mbl COXPAHANN CBOIO »KN3He-
cnocobHocTb. Ha oTroHHbIX nactéumwax KabapavHo-bankapun Ha Bbicote 1000, 1500, 2000, 2500 M HaZ ypoBHeM MopA B
Tesle Ha3eMHbIX MOJIIIOCKOB Mepe3nMOBbIBatOT B 3,2-7,6 pa3a bonblue avy E. granulosus, yem B MoYBe, UTO NOATBEPXKAAET
baKT MX aKTUBHOFO MEXaHMYeCKOro y4YacTuA B 3arpA3HEHUN NacTOMLLY MHBA3VOHHBIMU dfIeMeHTaMK U B peanu3auum snm-
300TMYECKOro npoLecca.

KnioueBble cnoBa: Echinococcus granulosus, ALa, MNacTUYHOCTb, BbIXKMBAaEMOCTb, KabaparHo-bankapus

Mpo3payHoCTb GUHAHCOBON feATeNbHOCTU: HMKTO U3 aBTOPOB He UMeeT GUHAHCOBOI 3aMHTEPECOBAHHOCTY B MPEeACTaB-
NeHHbIX MaTepuanax Uiy metTogax
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Abstract

The purpose of the research is to study the ecological plasticity of the eggs of Echinococcus granulosus in the mountainous
zone of Kabardino-Balkaria.

Materials and methods. In the conditions of biotopes in the foothill zone, we set up experiments to determine the timing
of development of the eggs of E. granulosus Batsch, 1786; Rud., 1801. The experiments were carried out using fresh eggs
washed from the uterus of the indicated cestode. Egg samples in the amount of 10-15 thousand put on the experimental
site monthly from March to November. For this, the eggs of E. granulosus were placed in glass jars, which were then placed on
the biological site. To determine the viability of infective elements, samples of soil, water, faeces, hay, silage, and compound
feed with parasite eggs were taken daily. In each case, 100 eggs from these samples were examined under a microscope.
The possibility of overwintering E. granulosus eggs was studied in the mountainous zone. At the end of November, eggs
of E. granulosus were added to samples of soil, water, faeces, hay, silage, and compound feed and left during the winter
until March of the next year in the external environment. At the end of the winter period, these samples were examined by
ovoscopy methods. The data were processed statistically.

Results and discussion. It has been established that the timing of reaching the infective stage by E. granulosus eggs
in dog feces samples is in direct proportion to the ambient temperature. In March, at an average air temperature of
3.2°C, helminth eggs reach the infective stage in 27 days, in June and August - 7-9 days. In autumn, with a decrease
in temperature, the maturation of the eggs of the parasite slows down. In September (20.6 °C), the maturation of
eggs to the infective stage was noted in 12 days, in November (8.0°C) — in 21 days. 28.0; 22.6; 37.4; 81.6; 74.2 and
92.6% of E. granulosus eggs, respectively in samples of soil, water, faeces, hay, silage and compound feed, retained
their viability during the winter. On the distant pastures of Kabardino-Balkaria at an altitude of 1000, 1500, 2000,
2500 m above sea level, 3.2-7.6 times more E. granulosus eggs overwinter in the body of terrestrial mollusks than
in the soil, which confirms the fact of their active mechanical participation in the contamination of pastures with
infective elements and in the implementation of the epizootic process.

Keywords: Echinococcus granulosus, eggs, plasticity, survival, Kabardino-Balkaria
Financial Disclosure: No author has a financial or property interest in any material or method mentioned
There is no conflict of interests

For citation: Kabardiev S. Sh., Bittirov A. M. Ecological Plasticity of Echinococcus granulosus Batsch, 1786; Rud., 1801
eggs in the Mountainous Zone of Kabardino-Balkaria. Rossiyskiy parazitologicheskiy zhurnal = Russian Journal of
Parasitology. 2020; 14 (3): 34-39. (In Russ.).

https://doi.org/10.31016/1998-8435-2020-14-3-34-39

BBepeHmne neparypoit asa passutus saun E. granulosus siB-
nstercsa 21-28 °C [3]. TemmepaTypHbIil ONTUMYM
UL co3peBaHus sAul uectopsl E. granulosus co-
craBiser 25 °C [4]. Cymma 3¢ eKTUBHBIX TeM-
neparyp, Heo6XoayMas /ISl CO3peBaHusA SANLl, Ha-
XOIMTCA B Ipefienax 68-95 rpapyco-aueii [5, 6]. B
3uMHMIT iepuof o 35% sun E. granulosus nepe-

B 3aBUCMMOCTY OT TIOBBIIIIEHUS VIU TIOHVKE-
HIISI TeMIIEPaTypPHOTO (paKTopa Mepyof] pa3BUTHs
JIMYMHOK HEMaToJl yKOpauuBaeTcs WM, Haobo-
por, ymmHsercs [1, 2]. PasButne saul mecTombl
Echinococcus granulosus TpOXOZUT B MHTepBaje
temmneparyp oT 10 mo 30 °C. OnTumanbHO! TeM-
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3MMOBBIBAET U COXPAHsIET CIOCOOHOCTD 3apaXkKaTh
IUIOTOSIIHBIX BECHOI Crieiyroero roaa [7, 8].

MaTtepuanbl u meToAbl

B ycnoBusXx OMOTONOB IPEATOPHON 30HBI
HaMU ITIOCTABJIeHbI OIBITHI 110 OIIpefie/IeHNIO CPo-
KOB pasButysA sAul necropsl E. granulosus. 3a-
K/Ia[IKy OIBITOB IIPOBOAVIIN C UCIIO/Nb30BAHMEM
CBEXXMX M1, CMBITBIX U3 MatKu E. granulosus.

[Tpo6sr siuiy B KonmmdectBe 10-15 ThIC. 9K3.
CTaBWIM HA OIBITHBIN YYacTOK €XEMEeCAYHO C
MapTa 1o Hos16pb. s atoro sitna E. granulosus
HIOMeILa/IV B CTEK/IAHHBIE OaHKM, KOTOPbIE 3aTeM
HOMeIla/ii Ha OMoIvIomanky. [ onpeneneHns
XKM3HECIIOCOOHOCTY WMHBA3MOHHBIX 3JIEMEHTOB
eXKeIHeBHO Opany IpoObl MOYBbI, BOABI, (eKa-
JINV, CeHa, CUIOCa, KOM6I/IKOpMa ¢ smamn E.
granulosus. B xaXJoM cirydae ¥CCIefoBamy Moj
MUKpOCKOnIoM 1o 100 3K3. Aull 13 yKa3aHHBIX
npo6.

Bo3sMO>XHOCTD Ilepe3suMOBBIBaHMA sAnl E.
granulosus M3y4anu B YCIOBUAX TOPHOI 3OHBI.
B mpo6b1 mouBsl, BOfibl, deKanmii, ceHa, CUI0Ca,
KOMOMKOpMa B KOHIle HOSAOpA BHOCWIN sAiina E.
granulosus v OCTaB/IATM B T€YeHNMeE 3VIMBI IO Map-
Ta C/IefyIOILEro Tofja BO BHEIIHEN cpefie.

ITo ncreyenuy 3suMHero mnepuopa sima E.
granulosus ¥cCTefoBanIyM MeTOaMM OBOCKOIVN.
[Torry4yeHHBIe pe3ynbTaThl 00pabaThIBAIN CTATH-
CTUYECKIL.

Pe3ynbTatbl n 06CyXaeHne

ViccnemoBanyuAMM YCTAHOB/IEHO, YTO CPOKM
mocTibkeHus sinamu E. granulosus MHBa3MOH-
HOJI cTapuu B Ipobax dekanmit cobak HaXOAATCA
B IIPAAMOI 3aBMCUMOCTHU OT TeMIIepaTypbl BHENI-
Hell cpenpl. B Mapre mpu cpepiHei TemiiepaType
Bo3zyxa 3,2 °C siina E. granulosus fOCTUTAIOT VH-
BA3MOHHOI cTafny 3a 27 ¢yt (Tabn. 1).

B mae mpm cpepmHeil TeMmiepaType BO3hyXa
12,4°C siitija E. granulosus [OCTUTAIOT MHBA3MOH-
HOJ cTaguu 3a 15 cyT. JleTHnit nepmop B rOpHON
30He sBJIsIeTCSl Hayuboree OIATONPUATHBIM IS
pasBuUTHUA ANL.

B nrone u aBrycre siilla npeBpaiaaich B UH-
Ba3MOHHbBIE B TeueHMe 7-9 cyT. OceHbIo C IIOHU-
JKEHMEM TeMIIepaTyphl OKPY>KaIolliell Cpefibl 3a-
MepiAeTcs cospepanue Aul E. granulosus.

B cents6pe (20,6 °C) cospeBanme sl IO UH-
Ba3MOHHOI CTafMM OTMeYaan 3a 12, B HOsOpe
(8,0°C) - 3a 21 cyT, 4TO CBA3aHO C IIOHVDKEHUEM
TeMIlepaTypbl BHELIHEN Cpefibl.

IIpy wmsydeHMM AMHAMMKM KOHTAMMHALIMN
IIOYBBI AMLIAMI TEHUN], B TOPHOI 30HE B 2012-
2015 IT. yCTaHOBJIEHO, YTO YPOBEHDb 3arpsA3HEHNA
npo6 MOYBBI SIIIIIAMU [[eCTOMBI BO3pOC ¢ 63,0 10
88,0% (B cpennem, 80,5%) mpu Bo3pacTaHUY YUC-
JIa AL TEHUUJ B pacyere Ha 1 r moussl ¢ 7,6+0,4
mo 19,3+1,1 ak3. (B cpepneMm, 12,3+£0,7 9k3. B 1 T
mouBbl) (Tab. 2).

Yucno mpo6 MOYBEI C AIAMY TEHUNJ, B IPU-
cenbckux mnacrébumax KabappuHo-Bankapckoii
Pecny6m/n<1/1 coctaBmwio 96,30%, B OTrOHHBIX
nactoumax — 88,40, Ha Geperax TOpHBIX peK —
72,70, Ha TEpPUTOPUAX CENIbCKUX JOMOB/IALECHII
- 90,60, Ha Tepputopuax xowap - 100, B mecTax
Bopormosi — 100, B MecTax otmbixa oBer — 100%
(Tabm. 3).

Hamn takxe 6111 IPOBEJIEHBI ITOJIEBbIE OIIBI-
Thl C L€/IbI0 YTOYHEHNA POIM HA3€MHBIX MOJI-
JIIOCKOB B niepesuMoBannu sui E. granulosus Ha
OoTroHHBIX mactoumax Kabapanno-bankapun
Ha BbIcoTe 1000, 1500, 2000, 2500 M Hap ypoB-
HeM MOpsl. YCTaHOBJIEHO, YTO Ha 6MO/IOTMYeCKIX
IJIOIAJIKAX U3 3VIMHEN CIIYKM B allpesie BbIIIN
Ha BbIcoTax 1000, 1500, 2000, 2500 M Hap ypoB-
HeM MOPS COOTBETCTBEeHHO 88,57; 77,14; 67,14;
54,29% ocobeil, B HOXXKe KOTOPBIX ITOCJIE BBIXOJA

Tabnuua 1

Cpoku goctmxkeHus aniyamu E. granulosus nHBa3noHHo cTagum B dekanuax cobak B yC/IOBUAX FOPHOIA 30HbI

TemIrepaTypa BHELIHEl Cpebl CpOK JOCTIOKEHUA ANIaMU

Mecsiy E. granulosus nHBa3MoHHOI

CpefHeCyTOYHas MMHUMAa/TbHAs MaKCUMa/bHas cragum, cyT

Mapt 3,2 -13,0 9,4 27
Mait 12,4 5,8 20,6 15
ronp 22,7 16,2 29,8 9
ABTYyCT 24,9 17,4 33,2 7
CeHTs0pD 20,6 11,3 32,6 12
Hos6ps 8,0 -6,9 13,4 21
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Tabnuua 2

Yncno npo6 nousbl ¢ AniLaMmy TeHUug (Mo JaHHbIM OBOCKONNN)

2012 100 63 63,0 7,6£0,4
2013 100 70 70,0 9,4+0,6
2014 100 81 81,0 13,0+0,8
2015 100 88 88,0 19,3+1,1
Bcero 400 322 - -

B cpegnem 100 - 80,5 12,3+0,7

Tabnuua 3

3arpAa3HeHHOCTb ropHbix 06beKkToB KabapanHo-bankapckon Pecny6nukn ainamv TeHUng
(no paHHbIM OBOCKONMM NPO6 NOYBbI)

Tpucensciue 26 293 282 96,30 -
macT6uina

Otronsie 10 310 274 88,40 ot
nmacréuina

bBepera ropubix pex 14 300 218 72,70 +++
Cemcxue go- 58 320 290 90,60 ot
MOBJIaZIEHVS

Teppuropuu xomap 34 300 300 100 +++
Mecra Bofonost 23 300 300 100 +++
MecTa oTipIxa oBerr 40 300 300 100 +++

YcnoBHble 0603HaueHuMs: + — cnabas cTeneHb 3arpA3HeHns; ++ — CpeaHAA CTeneHb 3arpA3HeHns; +++ — CUIbHaA CTENEHb 3arpA3HeHUA.

U3 3VIMHEN CISTYKM OOHAPY)KEHO COOTBETCTBEH-
Ho 20,8+3,25; 16,0+2,42; 10,4+1,53; 6,2+0,90 3K3.
XKU3HecnocoOHbIx antl E. granulosus (Tabn. 4).

YucI10 )KM3HECIIOCOOHBIX AL L[ECTO/bI B HOXK-
Ke MOJIIIOCKA TI0C/Ie BBIXOZA M3 3MMHEN CILTYKI
Ha BbicoTe 1000, 1500, 2000, 2500 M HaJ ypoBHEM
MOps COCTaBMJIO COOTBeTCTBeHHO 81,60; 72,005
62,20; 54,40% (Tabm. 4).

JIna cpaBHeHUA B ONbITaX Ha OTKPBITOI IJIO-
IjajKe B ITI0YBe OTTOHHBIX macTouy Jlarecrana Ha
BbIcoTax 1000, 1500, 2000, 2500 M Hap ypoBHEM
MOPS II€PE3VMOBBIBANIM COOTBETCTBEHHO 26,29;
19,83; 12,53 u 7,97% siuny, (Tabi. 5).

Ha otronusix macroumax Kabappuuo-ban-
KapCKou Pecny6m/1KM Ha BbIcOTe 1000, 1500,
2000, 2500 M Haj ypoBHEM MOPsA Ha Tejle Ha-

Tabnuua 4

MNokasaTenu ponu Ha3eMHbIX MOJUTIOCKOB B Nepe3nmMmoBbiBaHuuy aul, E. granulosus
Ha OTrOHHbIX NacTéuwax [larectaHa (No AaHHbIM 0BOCKONUN)

1000 70 500+10 62 88,57 81,60
1500 70 500£10 54 77,14 72,00
2000 70 500+10 47 67,14 62,20
2500 70 500+10 38 54,29 54,40
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Tabnuua 5

Mokasatenu nepe3umoBbiBaHus AnL E. granulosus B NouBe Ha OTFOHHbIX NACT6MLLAX
KabapanHo-bankapckoii Pecny6nuku (no gaHHbIM 0BOCKOMNMY NPo6 nousbl)

1000 500+10 483+25,92 26,29
1500 500+10 469+23,71 19,83
2000 500£10 447+21,48 12,53
2500 500+10 414+18,66 7,97

3€MHBIX MOJUIIOCKOB II€PE3MMOBbIBAET B 3,2-7,6
pasa 6onbiue sui E. granulosus, 4eM B II0OYBe, YTO
HoATBep)X/jaeT (pakT aKTMBHOTO MEXaHNYIECKOTO
y4acTusA Ha3eMHBIX MOJIIIOCKOB B 3arps3HEeHUNU
[MacTOMIL, MHBASVOHHBIMI 3/IEMEHTAMM LIECTOJbI
U B peajn3alyy 3NM300TNIECKOTo Mpoliecca.

I/Isyqume BO3MOJXHOCTI II€PE3VIMOBBIBAHNA
AN E. granulosus IIOKa3aso, 4TO HI?[L[a oecToghbl,
HaXogAImmeCsa B TECUYCHIUE 3VIMbI B npo6ax IIOYBBbI,

BOJIBI, (hekanmit, ceHa, cumoca 1 KOMOMKOpMa, Co-
XPaHsIU KM3HECIIOCOOHOCTh B KONMYECTBE CO-
oTBeTCTBeHHO 28,0; 22,6; 37,4; 81,6; 74,2; 92,6%
(Tabm. 2).

B TeyeHne 3uMHero nepyoya B Ipo6ax I04YBbI,
BOJBI, (bekanmii, ceHa, cuoca ¥ KOMOMKOpMa He

SKM3HECIIOCOOHBIMM OKa3a/lliChb COOTBETCTBEHHO
72,0; 77,4; 62,65 18,4; 25,8; 7,4% aur (Tabdm. 6).

Tabnuua 6

Moka3aTtenu nepesumoBbiBaHuaA aul E. granulosus B ropHoii 30He B Npo6ax NouBbl, BoAbl, Gpekanni,
ceHa, cunoca 1 Kombukopma

ITousa 30 500 140 28,0 360 72,0
Bopa 30 500 113 22,6 387 77,4
Dexanun 30 500 187 37,4 313 62,6
CeHo 30 500 408 81,6 92 18,4
Cunoc 30 500 371 74,2 129 25,8
Kom6ukopma 30 500 463 92,6 37 7,4

3aKno4yeHune

Cpoxu pmoctibkeHus sittamu E. granulosus
MHBA3MOHHON cTazguy B mpobax dexamuit cobak
HaXogATCA B HpHMOﬁ 3aBNICMMOCTN OT TEMIIE-
paTyphl BHEIIHEN cpenbl. B MapTe mpu cpepmHen
TeMmieparype Bosayxa 3,2 °C sitna E. granulosus
TBOCTUTAIOT MHBA3MOHHO cTafum 3a 27 CyT. B Ha-
yajie JleTa fAillla CO3peBaNn U B TedeHue 7-9 cyT
CTAaHOBU/INUCH MHBa3MOHHbIMU. OCEHbIO C IIOHM-
JKeHMeM TeMIIepaTyphbl 3aMeJIIeTCsl CO3PeBaHMe
any E. granulosus. B centsa6pe (20,6 °C) cospepa-
HIUE AUl 0 MHBA3UMOHHONM CTaguy OTMedasiu 3a
12, B Hos16pe (8,0°C) - 3a 21 CyT, 4TO CBA3AHO C
IIOHVKEHEM TEMIIEPATYPbl BHELIHEN CPEMIbI.
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Siima mecTombl, HaXOAAlIMeCs B TeYeHMUeE
3UMBbI B IIp00ax IIOYBBI, BOABI, (heKasuil, CeHa,
cutoca M KOMOMKOPMA, COXPaHSAIN >KU3HECIO-
COOHOCTb B KONMMYECTBE COOTBETCTBEHHO 28,0;
22,6; 37,4; 81,6; 74,2; 92,6%.

Ha otronnsix mact6bumax Kabappuuo-ban-
Kapuu Ha BpicoTe 1000, 1500, 2000, 2500 m Hap
YPOBHEM MOPsI B HOXKKE Ha3eMHbBIX MOJIIIOCKOB
repesuMoBbIBaeT B 3,2-7,6 pasa 6osbie Aul E.
granulosus, 4eM B IOYBE, YTO MOATBEPXKAAET PaKT
UX aKTMBHOTO ME€XaHMYECKOTO Y4acTuA B 3arpAs-
HEHUM TacTOMIL MHBASVOHHBIMMI 371EMEHTAMU U
B peaynm3aiuy sM1300TUYeCKOTo Ipolecca.
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