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AHHOTauus

Llenb nccnepgoBaHuin: n3yyeHrie 3apaKeHHOCTU pblb ceMeicTBa KaprnoBbIX ONUCTOPXMCAMMU.

Matepuanbl u metopbl. [JnarHoCcTMYeCKMEe UCCIefOBaHUA Pbl6 HanpasneHbl Ha BbiABNEHUE Y HUX MUYMHOYHBIX CTaguin
OMMCTOPXMCOB — MeTaLepKapuii, UHBA3MOHHbIX ANA NNOTOALHbIX XMBOTHbIX 1 YenoBeKa. bbino nccnegosaHo 183 sk3em-
NNAPOB Pbl6, OTHOCALMXCA K 7 BuAaM. Pbiby nccnenoBanm KOMNPeCcCcopHbIM MeTogoM nof MuKpockornom MBC-9.

PEByﬂbTaTbl n 06cy>KAeHv|e. B 3anapgHo-KazaxcTaHckom obnactu snuaeMmmnonornyeckn 1 asnn3ooToniornyeck 3HauymMmbiMun
Bnaamu pr6 ABNAKTCA A3b, KpaCHOMepPKa, NNoTBa, new, JIMHb 1 rycrepa. MHP,VIKaTOpOM HE6J'IaFOI'IOJ'Iy‘4VIﬂ pernoHa cny-
XaT NoKasaTenn 3apa*KeHHOCTU faHHbIX BMAOB pr6 MeTalepKapnammn Kollauben ABYYCTKW. MakcrmanbHble nokasaTenu
SKCTEHCUBHOCTU NN UHTEHCUBHOCTW NMHBA3UW PErNCTPUPYIOTCA Y A3A. |_|pl/l n3yvyeHunn BO3paCTHOVI OVNHAMWKN NHBa3NpOBaH-
HOCTU pbl6 MeTalepKapmnamMn onnctopxmca yCTtaHOBIEHO yBeTMYEHWE 3apaXeHHOCTU C BO3pPacToM. o10 pe3ynbTaT NnocTe-
NEeHHOW eXXerofHom AKKYMynAunn napasnta B opraHnM3sme Xo3AnHa. Haunbonbluaa nokanusauus MeTalepKkapmnes B Tene
pbl6 OoTMeuYeHa B MblLlLIax BOAN3M CMMHHOIO NIaBHUKA, rae yp,eﬂbelVl BEC HAaKOMMBLUMXCA MMUYMHOK cocTaBnaeT 6onee 90%.

KnioueBble cnoBa: onvcTopxo3, MeTauepkapuy, 3apaxeHHOCTb, Ypano-Kacnuiickaa HM3MEHHOCTb, pbibbl cemeicTBa
Cyprinidae

npOBpa‘lHOCTb d)l/lHaHCOBOI?I AEeATESIbHOCTN: HUKTO U3 aBTOPOB HE UMeeT d)I/IHaHCOBOIZ 3anHTEPeCOBaHHOCTU B NpeacTaB-
NEHHbIX MaTepunanax nin metogax.
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Abstract
The purpose of the research is studying the abundance of Opisthorchis sp. in cyprinid fish.

Materials and methods. Diagnostic studies of fish are aimed at identifying the larval stages of Opisthorchis sp. —
metacercariae that are infective for carnivores and humans. We examined 183 specimens of fish that belong to 7 species.
The fish were examined by the compression method under an MBS-9 microscope.

Results and discussion. The epidemiologically and epizootologically significant fish species in the West Kazakhstan Region
are theide, rudd, roach, bream, tench and silver bream. The infection rate of cat liver fluke metacercariae in these fish species
is an indicator of the contamination of the region. The highest prevalence and intensity of infection are recorded in the
ide. When studying the age dynamics of fish infected by Opisthorchis sp. metacercariae, we found an increase in infection
rate with age. This is the result of a gradual annual accumulation of the parasite in the host. The greatest localization of
metacercariae in the fish was observed in the muscles near the dorsal fin where the proportion of accumulated larvae was
more than 90%.
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BBepgeHne

B memyumue u BerepmHapum Kasaxcrana, B
TOM umciae u 3anagHo-KasaxcraHckoil o6macTu,
OJIHOJ M3 3MNUAEMIOIOIMYECKI U SIIM300TOIOT -
YeCKV 3HAYVMMBIX ITPOOJIeM SB/ISIETCS OLMCTOPXO3
— HauboJjIee KIMHMNYECKY 3HAYMMAas TPeMaTOgHAs
VIHBAa3Ws JIIOfeN U pHIOOSIIHBIX )KMBOTHBIX.

V3BecTHBIT (pakTOp 3apakeHUs JIIOfieil JaH-
HBIM [apasUTO30M — YIOTpeb/IeHre B NIy MH-
BasMpoBaHHBIX munHKamu Opisthorchis felineus
(Rivolta, 1884) pbi6 cemerictBa Cyprinidae. Me-
TalepKapyuy SIBISAIOTCA JTMYMHOYHON  CTayen
OIVCTOPXICA U TKAHEBBIM ITaPa3UTOM KapIIOBBIX

2021;15(2):29-35

PpbIO; B OpraHy3Me OKOHYATe/TbHOTO XO3sMHa I1a-
PasUTUPYIOT B IIPOTOKaX II€YeHM M IOKeny-
OOYHOI >Kene3bl B TeueHne 20-25 net, BbI3bIBas
pas/IMyHble OCTOXKHEHUS TeraToOVINapHOI CH-
cremsl [1]. Ovaryu ;JaHHOTO OGMOTeTBMUHTO32 IIPU-
YPpOYEHBI K HOVIMEHHO-PEYHBIM 9KOCUCTEMAM.

PacripocTpanenuio ommcTopxosa B 06macTn
CIIOCOOCTBYIOT COLMabHble (aKTOPHI U TIPUPOS-
HO-3KOJIOTMYecKue ycnosus. Tepputopus 3anaj-
Ho-KasaxcTaHckoit 06macTy pacriono>xeHa B Ypa-
no-Kacnuiickoii HM3MEHHOCTH. JKOJIOTMYECKIEe
ycnoBusa B GacceiiHe peku Ypas, B IOVMEHHBIX
BOZIOEMaX VI MaJIbIX peKax, CoobLaromuxcs ¢ Ypa-
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JIOM, G/IarONpUATHBI 1A UMPKY/IALNY OMUCTOP-
XJICa: 9TO TyCTasi CeTb IPECHBIX BOJOEMOB, KOTO-
pble MOTYT 3aTpA3HATHCA (eKaTbHBIMU MacCaMI,
TOIA/IAIOIIVIMY B HYX C ITABOJZKOBBIMY BOIaMI BO
BpeMs TasgHUA CHEra; 60oraThlll BULOBOI COCTaB
pbIO ceMeliCTBa KapIIOBBIX; OOMINe PacTUTENb-
HOCTH B IPUOPEKHOI YaCTH BOJOEMOB; HaIu4ue
OMOTOIIOB Ji/Is1 OOUTAHMS IIEPBBIX IPOMEXKYTOY-
HBIX XO35ieB — MOJUIIOCKOB; MHBAa3MPOBAaHHOCTb
PpbI6 MeTaljepKapusAMM onucTopxuca [4, 5].

Bo MHOrMX HaceleHHBIX IIYHKTAX PasBUT JIIO-
OUTENbCKMIT OB PBIOBI 1, KaK CIECTBHUE, YIIO-
Tpeb/ieHNe B UILY )KapeHOIl, COICHOIT, BSJICHOI,
KOITYEHON PHIObI — [TTABHOTO MCTOYHMKA 3apake-
HUSL ONMMCTOPXMCAMU, A TAK)Ke MPUTOTOBJIEHNE
U3 HMX pasnuyHbIX Omion (cememku, xe). Topor-
CKOe Hace/leHMe YHoTpebyser ppiOy coOCTBeH-
HOTO Y/I0Ba, MO0 MpUOOPETeHHYI0 B TOPrOBBIX
TOYKAX TOPOJQ, Ife pbiba He Bcerga MPOXOUT
BeTEPMHAPHO-CAHUTAPHBINI KOHTPO/Ib Ha HAJIN-
qie IMYMHOK OMMUCTOpXa. VIMEHHO pevHas pbioa,
HanboJjiee 4acTo ynorpebisemas B MUILy Hacesle-
HUeM, ObIBaeT 3apakeHa TMIMHOYHBIMM CTATVSI-
mu O. felineus. VIHTeHCMBHasA MUTpaIyis Hacese-
HISI TAK)Ke 0OYC/IOB/IMBAET MOBBIIIEHNE YPOBHS
3a6071eBaeMOCTH OMIUCTOPX030M [3, 7].

Ba)xHoe 3HaueHMe B OIIpefie/IeHN N HalpsIKeH-
HOCTM MHBa3MM B OYarax ONNMCTOPX03a MMEIOT
TIIOKa3aTe/ 3apaKeHHOCTHU PbI6 MeTallepKapys-
mu O. felineus, 9To M OonpeaennIO aKTyaaTbHOCTh
UICCTIeNlOBaHMIA, HANpaB/leHHbIX Ha BbIABIEHUE
MHTEHCUBHOCTY VHBA3UM JJONOTHUTENbHBIX XO-
35€B JJaHHOTO T'e/IbMUHTO3a.

Lenp Hamux McciefoBaHmil — M3y4eHNe 3apa-
JKEHHOCTY OIMCTOPXO30M PBIO CeMeiicTBa Kap-

IIOBBIX [1/1A1 BbIABICHNA VIX MTHBA3MOHHOTO CTATYy-
Ca, onpepeneHne IMoKa3aTejiell 9KCTEHCUBHOCTU U
VMHTEHCMBHOCTIM MHBAa3NUN.

MaTtepunanbi n meToabl

Pa6oTa BBINONHEHA B paMKax IPOEKTa Ipo-
TpaMMHO-IlefleBOro  pmHaHcMpoBanmsa 2021-
2023 rr. mo Teme «Pa3paboTka HayYHO-00OCHO-
BaHHOJ CHUCTeMBl TOBBIIIEHNS 3((EKTUBHOCTI
BETEPUHAPHO-CAHUTAPHBIX MEpPOUPUATUIL IO
OIIVICTOPXO3Y».

ViccnenoBanus npoBoauayu Ha 6ase HayuHo-
MICCTIeNIOBATE/IbCKOTO MHCTUTYTA OMOTEXHOMIOTUN
U TIpUpOAOIONb3oBaHUA 3amagHo-Kasaxcran-
CKOTO  arpapHO-TEXHUYECKOTO YHUBEPCUTETA
uMeHM JKaHTUp XaHa U B I1OJIEBbIX YCIOBUAX.

JluarHocTMYecKue MCCAeNoBaHMs pbIO Ha-
IpaBjIeHbl HA BbIAB/ICHME Y HUX JIMYMHOYHBIX
CTaaMil ONVCTOPXVCOB — MeTallepKapuii, MHBa-
3MOHHBIX IS IUIOTOSAZHBIX >XMBOTHBIX U 4YeNO-
Beka. beimo mccnegoBano 183 aks. pr6, OTHO-
camuxced K 7 Bugam: wiorsa (Rutilus rutilus L.),
KpacHonepka (Scardinius erythrophthalmus L.),
Kapach cepebpsnblit (Carassius auratus L.), nem
(Abramus brama L.), s3b (Leuciscus idus L.), ry-
crepa (Blicca bjoerkna L.), munb (Tinca tinca L.).

Ppi0y 1mccrenoBaay KOMIIPECCOPHBIM MeTO-
noM nog, MukpockorioM MBC-9 (puc. 1).

ITo pesynbraTaM WMCC/IEHOBAHVSA BLIYVICIIAIN
MOKa3aTenu 3apakKeHHOCTU PBIObL: IKCTEHCUB-
HOCTb MHBa3uu (V) 1 MHTEHCUBHOCTD MHBA3UIA
(M). TlokasaTenp MOpPaXKEHHOCTU MeTalep-
KapysIMU OIMUCTOPXMCOB MOXKET COCTaBJISITh OT
eMVHIYHBIX 9K3eMIUIIPOB [0 HECKONBKUX COTEH
U THICSIY TIAPA3UTOB B OHOI pbIOe [2].

Puc. 1. MpurotoBnieHvie Cpe3oB MblLLL, Pbib ANt MUKPOCKOMUPOBAHUA

[Fig. 1. Preparation of fish muscle sections for microscopy]
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Pe3yn bTaTbl NccyiegoBaHn n

Han6ornbpieit B BUZOBOM OTHOLICHUN T10 MX-
TodayHe pbl6 ObUIM peka Ypas, cTapuiia peKu

EPIZOOTOLOGY, EPIDEMIOLOGY AND MONITORING

Ypan 6mu3 nocenka KpacHoapmerickoe, p. barbip-
nait. bonmpiryio yacte MXTOGayHbl COCTABIISIN

TaKie BU/BI PbI0 KaK sI3b, I0TBA, KAPACh U TNHD
(Tabm. 1).

Tabnuua 1 [Table 1]

BupoBoli cocTaB nccieqoBaHHbIX pbib B BogoeMax 3anagHo-KasaxcraHckon obnactu

[Species composition of the studied fish in the reservoirs of the West Kazakhstan region]

Peku [Rivers] ViccnegoBano
Bup ppi6b1 ) PBIO, 9K3.
[Species of fish] Vpan Vpan (. Kpac- Vpan Barsipnait (Ax- Kyurym (p-u [Fish
(r. Ypanbck) HOAPMEIICKOE) (. Py6éxka) JKaMKCKWII p-H) Baiitepek) investigated, sp.]
Kapacp 8 4 4 10 2 28
Jlem 2 3 3 - 5 13
IInorsa 12 6 - 8 6 32
Kpacnonepka 4 5 1 5 - 15
S3b 8 7 5 14 3 37
T'ycrepa 5 7 4 - - 16
JInub 7 12 6 5 12 42
Bcero [Total] 46 44 23 42 28 183

B xozie IpoBeeHHBIX MCCTIEOBAHNIT BbIABIE-
Ha 3apaxeHHOCTb nnunHKamu O. felineus cneny-
IOIVIX BUJIOB PbIO: 534, IUIOTBBI, KPAaCHOIIEPKIL,
e, rycrepsl u auHA (Tabm. 2).

MaxkcumanbHass 9KCTEHCHBHOCTb MHBa3UM
ycTaHoB/ieHa y A34 — 100% 1npy MHTEHCUBHOCTU
nHBa3yuu ot 1 1o 340 MeTanepKapyes B MbIIIIIAX
Ha ofiHy pbIOy. fI3b sAB/IAETCA OCHOBHBIM Ilepe-
HocumkoM mnmunHOK O. felineus Bo MHOTUX BO-
IHBIX OaccelfHaX, U OH 4Yallle, 4YeM APYTue BUMIbI
pbIO, MHBA3MPOBAH MeTaljepKapyUsAMIU MTapasuTa.

B uccnenoBaHMAX JAPYrMX aBTOPOB TaKXkKe
YKa3bIBAeTCs, YTO 110 3aPayKeHHOCTH MMIMHKAMI
OIINCTOPXNCOB A3b INIPEBATMPYET CPeNM APYTUX
JOIIOTHUTENIbHBIX X03s1€B. Y OTHENbHbIX 0Co0eil
JAQHHOTO BMJIa PETUCTPUPYIOT CaMmble BBICOKIE
ITOKa3aTeI MHTEHCUBHOCTY MHBA3uM [4-6].

IlopakeHHOCTDb IIIOTBBI B CpejHEM COCTaBU-
na 77,2 % npu M ot 1 go 21 muuuHok, U xpac-
HoIlepKy cooTBeTcTBeHHO 80% npu VIV ot 1 o
50 nMYMHOK.

bonee HM3KyH0O MHBasMpPOBAHHOCTb HMMEIOT
muHb ¢ OV 45,2%, newt - 46,1 u rycrepa — 50%.
VIHTEeHCMBHOCTD MHBA3UM y IMHA OT 1 Jjo 5, ema
ot 1 no 8, rycrepsl ot 1 1o 20 MeTaLiepKapues.

Pe3ynbTatbl n 06CyXaeHne

MHOIMMI VCCTeROBaTe/SIMU OTMEYEHO YBe-
JINY€eHVe NHBA3UPOBAHHOCTHU PBIO C BO3PACTOM.
Heo6x0a1M0 OTMETUTD, YTO PBIOBI OJHOTO BU/A
¥ BO3pacTa B CIIY PAs3/MYHBIX IPUYNH MOTYT

2021;15(2):29-35

OBITH VHBa3NpOBaHbI B pa3H0171 CTEIIECHN U CO-
[E€PKaTb OT €AVHMYHbBIX METal€epKapueB NO He-
CKOJIDKIIX COTE€H U ThICAY 3K3EMIITIAPOB.

Cpenu si3eii, KpaCHOIIEPKY U TUIOTBBI BCTPe-
qamuch Gojee B3pOC/ble BO3pAcTHbIE TPYIIIHL
BO3MOXXHO, IMEHHO II03TOMY MHTEHCUBHOCTDb U
9KCTEHCMBHOCTh MHBA3MM IAHHBIX BUJOB PbIO
6bLIa BBICOKOIL.

B Hammx mccnemoBaHUAX CpefHee YMCIO Me-
TallepKapuii mapasuTa y A3 ot 1-20 sK3. BcTpe-
qaeTcsi y pbl6 B Bo3pacTe 1 ropa, y ABYX/IETOK
- 10-90 3k3. MakcumMasbHass MHTEHCUBHOCTD IH-
Basuu A34 focrurana 340 meTanepkapuil Ha OgHy
0c00b B BO3pacTe Tpex JieT.

Camble KpyIIHbIE 11 B3POCTIbIe 0CO0M cofepKa-
7 HanbosIblilee YICIIO MeTalepKapuit. 9To ToBO-
PUT He TONBKO 006 UX OOJIbILelT JOCTYITHOCTY JIS
IPOHVMKHOBEHNS JINYMHOK, HO U O COXpaHEHN!
MeTaljepKapuil B Te4eHNe [AINTEeTbHOIO BpeMeHN
M aKKYMY/IALUM VX B Tesle PHIOBI C BO3PACTOM.

VsyyeHne KOmMuecTBEHHOTO pacIpefiesieHNs
MeTallepKapuii B Tejie pelObl TO3BOJIM/IO BBIABUTD
OIIpefle/IeHHYIO IOKAIN3aliI0 TMYMHOK ITapasu-
ta. OCHOBHasA YacTb MeTallepKapuil pacrpefie-
7leHa B TOBEPXHOCTHBIX C/IOAX MBI CIMHBL
HesHaunTenbHOe MX YUCIO KOHIIEHTPUPYETCH B
MBIIIIIaX XBOCTOBOM 4acTy. ExuHmipr mmct 06-
HapY>KeHbl B CIIMHHBIX IIJTABHMKAX.

ITpu BbBICOKOI MHTEHCHMBHOCTM WHBAasUMU B
MBIIIIIAX MCCTeAYeMbIX PbI6 B OJHOM IIOTIe 3pe-
HUA MOXHO OOHapyxmtb Oomee 20-30 mera-
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Tabnuua 2 [Table 2]
MHBa3upoBaHHOCTb MeTauepKapuamu O. felineus no Bupgam pbi6 B Bogoemax 3anagHo-KasaxcraHckoli obnactu
[Infection with O. felineus metacercariae by fish species in the reservoirs of the West Kazakhstan region]

3apakeno mMerauepkapusamu O. felineus
Vccnenosaro, VinBasuposa- [Infected with O. felineus metacercariae]
Bup, pei6sr BCEro Jlokanusanus mapasuTa
[Species of fish] [Investigated, [Ini’{e(l’t:g?;p.] [Localization of the parasite] 3, % nn, ;‘:’;('C(I)VMH"
total] [EL %] e
11, sp. (min-max)
1 2 3 4 5 6
Peka Ypan, . Ypanbck
Kapacp 8 0 - - -
Jlem 2 1 Mpimisr [Muscle] 50 1-3
IInorsa 12 7 Mpimist [Muscle] 58,3 1-9
Kpacunonepka 4 3 Mprmner, maBauky [Muscle, fins] 75 1-32
SI3p 8 8 Mbrunst, iasaku [Muscle, fins] 100 1-145
Iycrepa 5 1 Mbimier, asauku [Muscle, fins] 20 1-12
JIunb 7 3 Mpimist [Muscle] 43 1-5
Bcero [Total] 46 21 45,6
Peka Ypan, . Kpacnoapmeriickoe
Kapacp 4 0 - - -
Jle, 3 1 Mpiminst [Muscle] 33,3 1-5
IInorsa 6 5 Mprimist [Muscle] 83,3 1-21
Kpachomnepka 5 3 Mpiminpl, wiaBHuky [Muscle, fins] 40 1-34
A3b 7 7 Mpininpl, iaBanky [Muscle, fins] 100 1-237
Tycrepa 7 3 Mbinsl, iasauku [Muscle, fins] 43 1-20
JIuHb 12 5 Mpimist [Muscle] 42 1-3
Bcero [Total] 44 22 50
Pexa Ypa, . Py6éxxa
Kapacp 4 0 - - -
Jlem 3 1 Mprursr [Muscle] 33,3 1-8
Kpacnonepka 1 1 Mpruier, naBauky [Muscle, fins] 100 1-20
S3b 5 5 Mbimier, mraBauku [Muscle, fins] 100 1-85
Iycrepa 4 4 Mpruier, naBauky [Muscle, fins] 100 1-9
JIuub 6 1 Mpimist [Muscle] 17 1-3
Bcero [Total] 23 12 52,2
Peka barbiprait, AKXKaKCKuii p-H
Kapacp 10 0 - - -
IInorsa 8 8 Mpininpl, iaBanky [Muscle, fins] 100 1-15
Kpacnonepka 5 5 Mbinsl, wiaBauku [Muscle, fins] 100 1-50
A3b 14 14 Mpininpl, aBauky [Muscle, fins] 100 1-340
JIuub 5 4 MBpimist [Muscle] 80 1-5
Bcero [Total] 42 28 66,7
Pexa Kymurywm, p-n baiirepek

Kapacp 2 0 - - -
Jleny, 5 3 Mpimist [Muscle] 60 1-6
IInorBa 6 5 MBprumuer, wraBauku [Muscle, fins] 67 1-14
A3b 3 3 Mpiminbl, iaBHuky [Muscle, fins] 100 1-75
JInup 12 12 MBprurer [Muscle] 50 1-5
Bcero [Total] 28 14 50
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LepKapuii pasHbIX pa3MepoB, YTO, BEPOATHO,
TOBOPUT O NPUCYTCTBUM MeTallepKapuii pasHOro
Bo3pacTta. «Monopple» Meranepkapuu B 1,5-2
pasa Me/ibue 3pebIX.

3pernble MeTalepKapuim MPeACTaB/AT cOO0
IVICTY OBa/IbHON ()OPMBI, BHYTPU KOTOPOJ HaXo-

EPIZOOTOLOGY, EPIDEMIOLOGY AND MONITORING

IMUTCA B COTHYTOM COCTOAHMMY IMYMHKA I'e/TbMIH-
ta. MeTanepkapun yepes Ipo3pavHyo 000/I049Ky
XOpOLIO IPOCMaTPUBAIOTCA B KOMIIpECCOPUYMe.
®opma IUCTBL c/1erka OBa/bHAs MM KPYIIas
TOJICTON COENMHUTENbHOTKAHHOI 000JI0YKOII,
BHYTPM KOTOPOJ HaXOAUTCA NMYMHKA, KOTOpast
IIOCTOSIHHO COBEpIIaeT ABVDKeHus (puc. 2).

Puc. 2. MeTauepkapuu O. felineus (opurnHan):
a) B MblLLAX A35; 6) B MbILLLLAX KpaCcHONEPKM

[Fig. 2. Metacercariae of O. felineus (original):
a) in the muscles of the ide; b) in the muscles of the rudd]

OnuieMIOoIorn4eckoe 3HadeHMe OTJeNbHbIX
BUJIOB PBIO OIpefeAeTcs Mo IMoKa3aTe/sAM 3apa-
YKEHHOCTH B3POC/IBIX PbIO, JOCTUTIINX IIPOMBIC-
JIOBBIX Pa3MepoB, YIOTPeOIAeMBbIX B IMILY Ye-
nosekoM. CrieoBaTe/IbHO, OCHOBHbBIE BUJIbI PbIO
cemeiicTBa Cyprinidae npeacTaBisioT OAaCHOCTb
I/1s 3apakeHMsl OKOHYATe/IbHBIX XO351€B.

[IpuponHo-3KO/IOrNYecKue yclnoBua ob6macTu
Y TaKue ColLyajbHble PaKTOPHI, Kak MoTpebdie-
HIle CBIPOJi, HEeJOBAPEHHO} MM IPUTOTOBJIEH-
HOJl ITyTeM COJIeHNS, MapMHOBAHMUA, KOITYEHN,
BSJICH)A MHBAa3MPOBAHHOI PBIObI, HU3KAsA CAHU-
TapHas OCBEJOM/IEHHOCTb Hace/leHMs O Iapasu-
TapHOJ CUCTeMe OIMCTOPX03a, CIIOCOOCTBYIOT
HOJilepKaHNI0 OYaroB OIMMCTOPX03a M €ero pac-
IPOCTPaHEHNIO.

3ak/ouyeHune

1. B 3amagno-Kasaxcranckoi obnacty smmje-
MMOJIOTMYECKH Y SIIM300TOIOTMYECKI 3HAYM-
MBIMM BUJIaMM PbIO SBJIAIOTCS 5I3b, KPacHO-
HepKa, IVI0TBA, JIell, INHb 1 TycTepa.

2. VlHaMKaTOpOM  HeOIAromony4mss peruoHa
CITy>KaT TIOKa3aTeu 3apaKEHHOCTU JAHHbIX
BUJ0B P10 MeTanepkapysamu O. felineus.
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3. MakcuManbHblIe IIOKa3aTeny SKCTEHCUBHOCTH U
VMHTEHCUBHOCTY MHBAa3UU PETUCTPUPYIOT Y A341.

4. Ilpn msydyeHuUM BO3PACTHON [JUHAMUKMU UH-
Ba3MpPOBAaHHOCTYU pbIO MeTanepkapusamu O.
felineus ycTaHOB/IEHO yBemMdeHMe 3apakeH-
HOCTU C BO3PacTOM. JTO Pe3ynbTaT IOCTe-
MIEHHOJ €XXerOfIHOM aKKyMY/IALUM IapasuTa
B OpraHM3Me X03IHa.

5. Hamnbornpras 1oKkanmnsanms MeTanepkapyues B
Tesle ppIO OTMeYeHa B MBINIIIAX BOMM3M CIIVH-
HOTO IUIaBHUKA, IJie YAe/IbHBI BeC HaKOIVB-
MIMXCS TMYMHOK cocTaBisieT 6omee 90%.
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