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AMMHOKMCHPTHbIVI NMPO®UIIb KOHUHbI NMPU MNAPACKAPUOO3E: CPABHEHUE
TEPPUTOPUU C PA3JINYHBIM PAOUALIMOHHBIM PUCKOM BBJIN3U BbIBLUEIO
CEMUNAJNATUHCKOIO AAEPHOIO UCTILITATEJIBHOIO MNMOJIMTOHA

AHHOmauus: CoyemaHue nacmbuwHo20 codepxaHus nowadeli U HeoOHOPOOHOU
paduoakorioasudeckol obcmaHoeKku 8 palioHax, cocedcmeytouwux ¢ boigwum CemunanamuHCKUM
510epHbIM UcCrbimamersibHbIM MoSIU20HOM, mpebyem oueHKU MpodyKyuUU ¢ 0OHO8PEMEHHbLIM y4emom
napasumapHo20 cmamyca Xug8omHbiX. Llenb pabombl  3aknwyanacb 8  8bisierieHuUU
meppumopuaribHbIX pa3nu4uli aMuHOKUCIOMHOZ20 ripoghuris Msca nowaded ¢ uHeasuel Parascaris
equorum 8 Yemabipex kameeaopusix paduayUuoHHO20 pucKa U UX ornucamesisHOM COornocmassieHuu ¢
paduomempuyecKuMu xapakmepucmukamu xossucme. Mamepuan 6bin nonydeH 8 2024-2025 ze.
8 xo3zslicmeax cesnn bodeHe, beckapaeali, Caabip u KaHmukel. Paduomempudeckul 610K ekriroqars
u3MepeHue MOWHOCMU 3KCMO3UUUOHHOU 003bl 2amma-u3nyqyeHusi, niom{ocmu romoka b6ema-
yacmuu U 3KeusarieHmHoU pagHoeecHol obbeMHOU akmueHocmu padoHa. AMUHOKUCIIOMHbIU
cocmas onpedensnu e npobax msca om 40 nowadel ¢ napackapudo3om Memodom XUOKOCMHOU
xpomamoepaguu Ha Shimadzu LC-20 Prominence. MexmeppumopuarbHOe CcpasHeHUe
8bIMOMIHAU OrucamersibHO, paccyumsigasl abCcontomHble pasnuyusi U rnpoueHMmMHoe OMK/IOHeHUEe om
MPUHSIMO20 YPOBHS cpasHeHusi. M3amepeHHble Ouana3oHbl cocmasunu 0,10-0,32 mk3e/d4 0ns
eaMmma-u3srnydeHus, 4,1-8,6 yvacm./(MuH-cm?) dns nomoka 6ema-4acmuy, u 66-128 bk/m?® dnsi padoHa
8 nomeuwieHusix. B bodere, beckapazae, Cazbipe u XaHmukee cyMma He3aMeHUMbIX aMUHOKUCIOM
docmueana 7486, 7682, 7881 u 8081 ma/100 2 coomeemcmeeHHO. [10 OMHOWEHUIO K YPOBHIO
cpasHeHusi degpuyum cocmaensn 8,60; 6,20; 3,77 u 1,33%, npuyem Haubornbuwiue pasnu4yus
npuxodunucb Ha mpunmocghaH U MEMUOHUH. [ CO80KynHOCMU aMUHOKUC/IOm roKkasamersib
Oeqpuyuma cHuxarncs om 8,76% 6 30He upe3ssbiyaliHo2o pucka 00 2,43% e 30He MUHUMasIbHO20
pucka. Oma nocrnedoeameslbHOCMb Ompaxaem meppumopuasnbHyro accoyuayuro, HO He
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ycmaHaenueaem [pudyuUHHocmb: 6e3 2pyrnnbl HeuH8a3UpPOBaHHbIX Jsowadeli HEe803MOXHO
paszpaHu4dums aghgbekmsnl napasumapHo20 U paduayUuoHHO20 hakmopos.

Knoyeeble cnoea: napackapudo3,  KOHUHa,  He3aMeHUMble  aMUHOKUCITOMbl,
paduoakonoauyeckull MOHUMOpPUH2, CemunanamuHcKul ucribimamersibHbIU r0/1U20H.

BBepeHune

Paguoakonornyeckne  nocneacrtevs  gesartenbHoctv  CeMumnanaTtMHCKOrO  siAepHoro
NCNbITaTeNbHOro MOSIMFOHa COXPaHAIT akTyanbHOCTb ANS Npunerarwmx CernbCKUX Tepputopun
KasaxctaHa. 3gecb npeobnagatoT nacTtbullHble CMCTEMbl XXMBOTHOBOACTBA, BCNeACTBME 4ero
BETEPUHAPHO-CAHUTAPHBIA  KOHTPOMb OOSMKEH YYUTbIBaTb MNEPeHoC 3arpsasHuTenen  mexay
KOMMOHEHTaMn uenu «novsa-pacTeHne-XNBOTHOE-4YEmNoBek» N UX BO3MOXHOE OTpaXeHuwe Ha
KayecTBe nuieson npogykumm [1—4]. OnybnukoBaHHbIE AaHHbBIE YKa3bIBAOT, YTO pagnonornyeckmne
XapakTepuUCTUKN pacnpeneneHbl NPOCTPaHCTBEHHO HepaBHOMEPHO; crieaoBaTefibHO, NporpamMmmbl
HabnogeHns uenecoobpasHo aganTUpoBaTb K KOHKPETHbIM HAceneHHbIM MyHKTam M Buaam
npoaykumm [2, 3].

MuweBas NOMHOLEHHOCTb KOHWHBbI CBA3aHa C BbICOKUMM coaepxaHuem 6enka v Hanuuvem
He3aMeHMMbIX aMWMHOKUCHOT, HEHAacCbIWEHHbIX XWPHbIX KACMOT, BUTAMWUHOB W MUHEpanbHbIX
3neMeHToB. BMmecTe C TeM COCTaB MbILLEYHON TKaHWU HE SBNSIETCS NOCTOSHHBLIM: Ha HEro BNUSIIOT
BO3pacT, pauUMOH, aHaTOMUYecKas iokannsaums MblwLbl, PU3NONOrnyeckoe COCTOSTHUE XMBOTHOrO
n ycnosus cpegbl [5-7]. MoaTtomy wuccnegoBaHne aMWHOKUCIIOTHOMO crekTpa AONOomfHseT
TPaaULMOHHbIE opraHonenTuieckne n obme pusmko-xmMmmnieckme MeToapbl OLLEHKN Msca.

Parascaris equorum OTHOCUTCA K HemaTodam NuleBapuUTENbHOrO TpakTa Jowaaen;
Hanbonee BOCMPUMMYMB MOMOAHSK. [lapasuTupoBaHue cnocobHO yxyawaTb nepesBapuBaHue u
NCnonb30BaHWe NUTaTeNbHbIX BELECTB, COMPOBOXAATLCHA NOTEPEN YIMTAHHOCTU, 3a4ePXKKON pocTa
W, NpU OCIOXHEHHOM TeyeHun, konukamu [8, 9]. MNpn 9TOM AaHHBIX O TOM, KaK napackapugos
COOTHOCUTCS C OMOMOrMYeCcKOM LIEHHOCTbKO KOHWHbI, MOKa HepgocTtaTtodHo. Ocobbii MHTEpec
npencTaBnseT Takasi OLeHKa B XO3NCTBaX, rae napasuTapHas Harpyska codetaeTcs ¢ AnuTenbHbIM
pagmoaKoNornyecknm Bo3gencTBueM.

B paHee onybnukoBaHHOM paboTe aBTOPCKOro KOMMeKTMBa KOMMIIEKCHO OXapakTepu3oBaHbl
paguoHYKNnaHbIe, XMMUYECKME N NULLLEBbIE MOKa3aTeNiM KOHMHbI OT MHBA3UPOBAHHbLIX XXMBOTHbIX,
BblpallleHHbIX Ha TeppuTopusix Bo3ne ObiBwero nonuroHa [1]. Hactoswwn aHanua ucnonb3yet
maTtepunanbl 2024-2025 rr. n cocpeaoToO4EH Ha OpYyron 3agaye: ConocTaBeHnn pagnoMeTpuIecKmnx
napaMmeTpoB XO3SWCTB C aMUHOKUCINOTHBIM npodunem msca. [ng aToro no ucxogHbiM Tabnuvuam
3aHOBO BbIYMCNEHbI aBCOMOTHBIE PA3NMYMA U OTHOCUTENBHbIE eULMTLI MEXOY TEPPUTOPUSIMMU.

Llensto nccnegoBaHus ABNANOCH CPaBHEHWE COOEPXKaHMS aMUHOKUCIOT B MsICE nowagen ¢
NnoaTBEPXKOEHHON WHBa3ven Parascaris equorum, COOEPXaBLIMXCA B  YeTbIpex 30Hax
paguMauMoHHOro pucka B panoHe ObiBwero CemunanaTtMHCKOro S4epHOro  UcCnbITaTenbHoro
NnonuroHa, ¢ nocneaylwmm onucaTenbHbiM aHanM3oM CBS3M MONYYEHHbIX MoKasaTenen c
pagnauMOHHbIM (OOHOM XO3SNCTB.

HayyHasa 3HauuMmocCTb noaxoda onpefenserca equHoobpasHbiM COMOCTaBIEHNEM YeTblpex
TeppuTopuanbHbIX Kateropuin pucka. C npakTM4eckon TOYKM 3PEHNA aMUHOKMUCNOTHBIN Npodusb
paccMaTpuBaeTCs Kak AOMOSTHUTENbHbIA KOMMOHEHT BETEPUMHAPHO-CAHUTAPHOW XapaKTepUCTUKU
KOHMHbI MpXM napackapugo3e W Kak BO3MOXHbIN 3MEMEHT PUCK-OPUEHTUPOBAHHOW CUCTEMbI
HabnogeHus.

MaTepuansi u meToAbl UCCNefOBaHNN

MoneBon 1 nabopaTopHbi aTanbl OblM BbiNOMNHEHbl B 2024-2025 rr. ¢ yvyactnem HAO
«LLakepiMm yHMBEPCUTET» U YeTbipeX KOHEBOAYECKMX XO35MCTB. [Nnowaakm ctpatuduumpoBanm no
NPUHATON KaTeropum COBOKYMHOrO paguaumoHHoro pucka. bopgeHe bBeckaparanckoro pawoHa
obnactu ABar npencTaBnano 30Hy Ype3BbIYANHOIO pyUcka; ceno beckaparan - 30Hy MakCMManbHOro
pucka; Carblp YnaHckoro pavioHa BocTtouHo-KaszaxctaHckon obnactu - 30HY BbICOKOMO PUCKA;
YKanTtuken TapbaraTtanckoro panoHa obnactn Abam - 30Hy MUHUMAanNbHOIO pUCKa.

B aHanu3 BkNoYanu xapakTepucTukn paguaunoHHon ob6CTaHOBKN Ha Tepputopumn bepm u B
KOHIOLIHSAX, a Takke obpasubl MbILLEYHOW TKaHW Nolagen ¢ BbiABNEHHbIM Parascaris equorum.
Bcero onsa amMmMHOKUCIIOTHOrO UccnegoBaHmsa otobpanu npobbl oT 40 XMBOTHLIX U pacnpenenvnu
UX Mo TeppuTopuanbHOMy NpusHaky. PedepeHToM CryXunu BenuunHbl, NPUBESEHHbIE B MCXOOHbIX
mMaTepuanax nog obosHavyeHnem HopmaTnsos FAO/WHO.
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PagnomeTtpnyeckoe obcrnegosaHve BKkMAwYano Tpu Buga uamepeHun. [amma-doH
pernctpupoBanu gosumetpom-pagnometpom MKC-AT6130; notok 6eTa-yactuy - npubopom MKC-
AT1117M c BHeWwHUM GeTa-a4eTEeKTOPOM; IKBMBANEHTHYO PaBHOBECHYD OOBEMHYI aKTMBHOCTb
pagoHa - pagunomeTpom PAMOH-02. Temnepatypy nopaepxuvBann B guanasoHe 2015 °C,
OTHOCUTENbHasa BraXHOCTb He npesblwana 60%. OTcyeT pukcmpoBanu nocre TOro, Kak
OTHOCUTENbHAsA CTaTUCTUYECKAsA NOrPEeLLHOCTb NokazaHun cHkanack Ao 20%. MNpu koHTpone 6eTa-
n3ny4eHns aeTekTop pacnonaranv npmbnmamTtensHo B 0,7 CM OT NOBEPXHOCTEN B KOHIOLLHAX M Ha
OTKpPbITbIX yyacTkax [10—-12].

AMWHOKMCNOTbLI KONMMYECTBEHHO ONpeaensany XuakoCTHO-XpomaTorpaduyeckum cnocobom,
agantupoBaHHbIM ¢ ydyeTtom TOCT 32195-2013 [13]. Ucnonb3osanun cuctemy Shimadzu LC-20
Prominence c dnyopnmeTpnyeckum u CReKTpoPOTOMETPUYECKUM [OETEKTOPaMU W KOSTOHKOM
Supelco C18 gnuHon 250 MM M BHYTPEHHUM guaMeTpom 4,6 MM (4acTuubl 5 MKM). IMOEHT
nogasanu co ckopocTtbto 1,2 mn/mMuH npu 40 °C. HaBecky namenpey4eHHoro maca maccon 500-600 mr
coeguHanu ¢ 25 mn 6 M HCI n rugponusosanu 24-28 4 npun 114-115 °C. lNocne ¢unbTpoBaHus
rmgponusaTt ynapusanu, BoccTaHaBnmBanun GydepHbiM pacTBopoM ¢ pH 2,2 1 aHanuampoBanu
xpomatorpadgudeckn. KoHueHTpaumm npueogunm B Mr Ha 100 r npoaykra.

O6paboTKy orpaHuymMBanu onucaTenbHbIMM pacdeTamn. [na  Kaxgom aMUMHOKUCIOTbI
onpeaensany pasHoCTb MeXAy TepputTopuanbHOW BENNYMHON U BblIOPaHHBIM YPOBHEM CPaBHEHUS,
nocne 4ero Bblpaxanu aepvumt B npoueHTax. CyMmbl 3aMEHUMbIX U HE3aMEHMMbIX aMUHOKUCIOT
npoBepsann apnumeTnyeckn no TabrmyHbIM 3HaYEHNSIM U YKa3aHHbIM abCOSOTHBIM pPasnNnYmaMm.
MockonbKy nHanBMAyanbHble NepBMYHbIE HAOMAEHNA OTCYTCTBOBANM, NPOBEpPKa CTaTUCTUYECKNX
rMnoTe3 1 BbIBOAbI O NMPUMUHHONM CBA3N MexXay hakTopamMu He NPOBOAUSIUCS.

PesynbTaTtbl nccneaoBaHua

PagnomeTtpnyeckne  xapakTepucTMKM  XO35IMCTB  obpasoBanu  nocrneaoBaTeNnbHOCTb,
COOTBETCTBYIOLLYIO KaTeropnam pucka. BepxHue sHavyeHna Bcex Tpex nokasarenen - raMma-goHa,
notoka OGeTa-yacTUy W pagoHa B KOHIOLWHSX - nonyvyeHbl B bogeHe, Torga Kak HwkHWe
3aperncTpupoBaHbl B YKaHTukee (Tabnuua 1).

Tabnuua 1 — PagnomeTtpuyeckne nokasatenu obcnegoBaHHbIX KOHEBOAYECKMX XO3ANCTB

MoLuHoCTb
. Papox B PapoH Ha
aKcno3nuuoHHon | noTHOCTb NOTOKa <
Tepputopusa (3oHa BO34yxe OTKPbITON
[03bl raMmma- OeTa-yacTuL,
pucka) y nomeLLeHuns, TEPPUTOPUM,
n3ny4eHus, 4acT./(MUH-cMm?) 3 3
Bk/m Bk/m
MK3B/4
BopneHe
(4pesBblvamnHbIv 0,32+0,23 8,6+0,3 128+0,1 5,2+0,1
PUCK)
Beckaparan
(MakcmanbHbIn 0,17+0,30 5,4+0,2 93+0,2 5,1+0,1
PUCK)
Carbip (Bbicoku/ 0,11£0,12 4,5£0,3 7710,3 2,10,2
PUCK)
YKaHTuken
(MUHMManNbHbIV 0,10+0,18 4,1+0,1 66+0,1 1,9+0,2
pUCK)

Onsa boaeHe MOLWHOCTb 3KCMO3WLUWOHHOW [A03bl ramma-usnydeHmsa cocrasuna 0,32+0,23
MK3B/Y, 4TO B 3,2 pasa Bblwe pesynbTata KaHTtukes (0,10£0,18 mk3B/4). Mexay Temu xe nyHKTamu
notok 6erta-yactuy ymeHbwanca ot 8,6+0,3 go 4,1+0,1 yact./(MuH-cm?). B BO3ayxe KOHIOLIEH
KparlHue 3Ha4yeHus akTMBHOCTM pagoHa paBHsanucb 128+0,1 n 66+0,1 Bbk/mM3, a Ha OTKpbITOM
TeppUTOpMM MakcMMym coctasnsan 5,2 bk/m3.

TeppuTtopuanbHasa nocrnegoBaTenbHOCTb MPOCnexmBanacb U B aMUMHOKUCIIOTHOM COCTaBe
KOHMHbI (Tabnuua 2). [Ona kaxgon M3 BOCbMUM  HE3aMEHMMbIX aMUMHOKMCIOT HauMeHbLuas
KOHLEeHTpaumss oTMedeHa B npobax boaeHe. Ha npoTMBONONOXHOM KOHUE psida Haxoguscs
YKaHTuken: nomnyyeHHbole Tam BENMYMHbI MMENW MWHUMAarbHblE PACXOXAEHUS C BblOpaHHbIM
YPOBHEM CpaBHEHUS.
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Tabnvua 2 — HesameHuMblE aMMHOKMCOTHI B Msice nowagen ¢ napackapmugosom, mr/100 r

YpoBeHb _ Carblp -
Bonene Beckaparamn . YKaHTuken
MokasaTenb CpaBHeHus (BbICOKMM
FAO/WHO (4pesB. puck) | (Makc. puck) PVCK) (MVH. puck)
Cymma
He3aMeHMMbIX 8190 7486+0,05 7682+0,08 | 7881+0,004 | 8081+0,002
aMUHOKUCNOT
BanuH 1079 1036+0,005 1048+0,05 1059+0,04 1068+0,01
N3onenuuH 865 808+0,01 819+0,12 833+0,01 846+0,03
NenuuH 1618 1512+0,05 1566+0,06 1597+0,011 1607+0,02
JNnauH 1883 1724+0,01 1786+0,11 1814+0,012 1865+0,02
MeTUOoHUH 512 432+0,03 445+0,08 486+0,4 508+0,05
TpeoHuH 1000 897+0,02 903+0,014 942+0,05 985+0,03
TpuntodaH 305 214+0,02 241+0,011 256+0,011 296+0,05
deHunanaHuH 928 863+0,01 874+0,05 894+0,010 906+0,05

Mpn pedepeHTtHOM cymme 8190 mr/100 r dhakTudeckoe cogepxaHne He3aMeHUMbIX
aMWHOKMCNOT pasnuyanocb no tepputopuam. decdovunt B bogeHe pasHanca 704 mr/100 r, vnn
8,60%; B beckaparae - 508 mr/100 r, unun 6,20%; B Carbipe - 309 mr/100 r, unn 3,77%; B XKaHTukee
-109 mr/100 r, unun 1,33%. Taknum o6pa3om, pacxoxgeHue ¢ YypOBHEM CpaBHEHMWS NocrnenoBaTenbHO
COKpalLlanochb npu nepexoae oT Ype3BblMaNHON K MUHUMArbHOW KaTeropmm pucka.

Hanbonee KOHTpACTHO TeppuTOpUM pasnuyanucb no TpuntodaHy. Ero oTHoCUTENbHbIN
aedvumt coctaenan 29,84% B bopeHe, 20,98% B Bbeckaparae, 16,07% B Carbipe n 2,95% B
JKaHTukee. [1ns METMOHMHA COOTBETCTBYIOLWNN psAg MMmen 3Hadvenunsa 15,63; 13,09; 5,08 n 0,78%, a
ana TpeoHuHa - 10,30; 9,70; 5,80 1 1,50%. JIn3nH, nenuuH, N3onenuunH, BanuH 1 peHnnanaHmH
N3MEHSINMNCb B TOM XXe HanpaBneHuu.

[ns 3aMeHMMOn 4acT aMUHOKMUCITIOTHOrO Myra BbidBMEHa cxopHasi kaptuHa. [pu ypoBHe
cpaBHeHus 12 712 mr/100 r HegocTatowasa BenudnHa gocturana 1125 mr B bogeHe, 740 mr B
Beckaparae, 568 mr B Carbipe 1 399 mr B )KaHTukee. 3T pasHOCTU UCMOMb30Banu Ans BblMUCEHNS
COBOKYMHOIr0 aMUHOKMCIOTHOIO AedmumnTa, pacnpegeneHne KoToporo nokasaHo Ha pucyHke 1.

10
8,75
R g+
3
5,97
T 6
g 4,20
=) 1
= 4
?f 2,43
©
o 27
0 -
BoaeHe beckaparan Carblp KaHTnken
(4pesB. puck) (Makc. puck) (BBICOKWIA pUCK) (MWH. pUCK)

PucyHok 1 — TepputopuansHoe pacnpegeneHuve obuiero geuumta ammHOKUCIIOT B
nccneaoBaHHbIX obpasuax, %

CyMMapHas KoHUeHTpauusa aMmHokncnoT Bo3pacTtana ot 19 073 mr/100 r B BoaeHe oo 19 654
mr/100 r B beckaparae, 20 025 mr/100 r B Carbipe u 20 394 mr/100 r B >KaHTukee. o cpaBHeHMIO C
pedepeHTHON cymmon abcontoTHble pasnuuua coctaBunm 1829, 1248, 877 n 508 mr/100 r
COOTBETCTBEHHO. B npoueHTHOM BblpakeHun obWwun geduunt pacnpegenunca crnegyowmm
obpasowm: 8,75; 5,97; 4,20 n 2,43%.

O6GcyXxaeHne Hay4HbIX pe3ysibTaToB

ConocTtaBrneHne TeppUTOPUin BbISIBUNO €OUHbIV HanpaBneHHbIN psg: 6onee HU3KoW kaTeropum
pagnaumoHHOro pycka CooTBETCTBOBaNn 6onee BbiCOKasi CyMMapHasa KOHLUEHTpaLmMa aMUHOKUCOT
N MEHbLUMIA pacCYMTaHHbIn gedmunt. Takass NpOCTpPaHCTBEHHAs OpraHM3auusi corfacyeTtcsl C
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ny6nmkaumsMn, onucbiBaLWUMMM HEOAHOPOAHOCTb PaANO3KONOrMYEeCcKnX YCrnoBUN 1 nokasatenemn
XXMBOTHOBOAYECKOW MPOAYKUMN B OKPECTHOCTAX ObiBwero CemumnanaTUHCKOro nosnmroHa [1-3].
OpHako napannenbHoe W3MEHeHMe [ABYX [pynn napamMeTpoB sABnsieTca Habnogaemon
accoumaumen n camo no cebe He noaTBEPXKAAET NPAMOro BO34ENCTBUSI MOHU3NPYIOLLLErO N3IyYeHUs
Ha 6enkoBbI COCTaB Msca.

Ocoboe BHUMaHWE 3aCNyXMBaKT pas3nuuMs no TpuntodaHy u  MeTuoHuHy. Obe
AMWHOKMCNOTbI  SIBASIOTCA HE3aMEHMMbIMM U y4acTBYOT B (POPMMPOBAHMM MNOSTHOLEHHOCTU
nuwesoro 6enka, NO3TOMY OpraHM3M AOSDKEH nony4vatb UX C paumoHom [5—7]. CHwkeHue ux
cogepxaHus B obpasuax 13 TeppuTtopun 6Gornee BbICOKOrO puUCKa MOXET OblTb pe3ynbTaToMm
COBOKYMHOCTM MNPWYMH: KOPMOBOW 0OeCcneyeHHOCTM, MeTaborMy4eckoro COCTOSIHUS Fowagewn,
WHTEHCUBHOCTU MNapasvUTapHOro npouecca M YCrnoBUW OKpyxatowen cpegbl. 1o aTon npuydnHe
AMWNHOKMCNOTHbIN Npodumnb MHOPMAaTMBEH Kak AOMNOSNIHUTENbHASA XapaKTepucTuka bnonornyeckom
LEHHOCTN, HO HE 3aMeHsIET pernamMmeHTMpoBaHHbIE Noka3aTeny 6e3onacHOCTN MAca.

KoHueHTpaunsa pagoHa BHYTPW KOHIOWEH 3aMeTHO npeBbiwana 3HayYeHust OTKPbITbIX
nnowaaok. ATo HabngeHne nogyepkMBaeT posib BO3OyXOOOMeHa B 3aKpbITbIX MOMELLEHUSX U
nogaepXuBaeT pekoMeHdauum no perynsapHoOM BEHTURSUMM U CE30HHOMY paaualMOHHOMY
KoHTponto [14]. BMecTe ¢ TeM cpaBHeHME OTOENbHbIX U3MEPEHUA criegyeT NPOBOANUTL C YY4ETOM
ce30Ha, (pakTUYeCcKoro pexmma npoBeTPUBaHUS N ANMTENBHOCTU perncTpaumm nokasaHun.

MHTepnpeTauna pesynbTaToB WMEET HEeCKONbKO  orpaHMyeHuMin. Bo-nepsbix, Bce
nccneaoBaHHbIE XMBOTHblE ObiNM MHBa3MpoBaHbl Parascaris equorum, NO3TOMY OTCYTCTBYET
BHYTPEHHSASA HEMHBA3NPOBaHHAas rpynna Ansi Kaxaon tepputopun. Bo-BTopbix, He Gbinv AOCTYNHbI
nHAnBMAYyanbHblE CBEAEHUS O pauMoHe, Bo3pacTe, none, ynMTaHHOCTU U MIHTEHCUBHOCTU MHBA3WW.
B-TpeTbux, arpermpoBaHHbI XapakTep MCXOAHbIX AaHHbIX UCKMYan CTaTUCTUYECKYIO MPOBEPKY
MEXIpYynnoBbIX pasnuuuin. B panbHenwem amusaiH HeobxooumMo LOMNOMHUTL COMOCTaBMMbIMM
rpynnamMmm MHBa3MpOBaHHbLIX U CBOBOAHBLIX OT MHBA3UW fnolwagen, ctaHgapTM3auuen sospacTta u
KOPMIEHWs, KONMMYEeCTBEHHbIM Yy4YeToM sauu Parascaris 1 namepeHveM yaenbHONW akKTUBHOCTU
OTAENbHbIX PAaAVOHYKNNO0B B MsICE.

Mony4yeHHble 4aHHble 0BGOCHOBbLIBAOT KOMMIIEKCHbBIV NOAXOA K HabniogeHo 3a Xo3ancTeamm
4ypes3BblMaMHOM W MakcMMmarnbHOW KaTteropui pucka. B ogHow nporpamme uenecoobpasHo
00beauHATb  paaMoMeTpuio, napasutoriornyeckoe obcnefoBaHMe >KMBOTHLIX, OnpeaeneHune
OCHOBHOIO XMMWYECKOro CoCTaBa U OLLEHKY aMWUHOKMCIOTHOro Npodunsa KoHWHbIL. lMpakTunyeckue
Mepbl AOMKHbI BKMOYaTh 3EKTMBHOE NPOBETPUBAHME NOMELLEHMI, yNpaBnseMoe YepegoBaHme
nactouw, 6e3onacHyto ob6bpaboTKy HaBo3a W MNNAHOBYK AErefbMUHTU3AUNIO, CHUXKAMOLLYLO
umpkynaumo Parascaris [8, 9].

3akntoyeHune

Mexgy bogoeHe wn JKaHTuMkeem 3aperncTtpupoBaHO nocrefoBaTefibHOe  CHMXKeHue
pagnomeTpuyecknx nokasartenen. MOLWHOCTb  SKCMO3WUMOHHOM  [O03bl  raMMa-uanyyeHust
ymeHbwanack ¢ 0,32+0,23 po 0,10+0,18 mk3B/4, notok 6eta-yactuy - ¢ 8,6+0,3 po 4,1+0,1
YyacT./(MVH-cM?), @ aKTUBHOCTb pagoHa B KOHIOLWHSAX - co 128+0,1 o 66+0,1 Bk/m3. CnegoBaTtenbHo,
obcnenoBaHHble XO35IMCTBA CYLLECTBEHHO pasnuyanucb NO XapaKTepucTukam paamaumoHHON
ob6CcTaHOBKM.

MapannenbHO COKpallanoCb pacxOXAeHWe aMWHOKMUCIOTHOrO cocTaBa C BblOpaHHbIM
YPOBHEM CpaBHeHus. [ns CyMMbl HE3aMEHUMbIX aMUHOKUCAOT AedumumnT nameHsancsa ot 8,60% B
BooeHe po 1,33% B >KaHTukee, a gns obwero ammMHOKUCAOTHOro nyna - ot 8,75 o 2,43%.
Hanbonee BbipaxeHHbIMU BbInn 3ameHeHuss Tpuntodana (8o 29,84%) n metuoHuHa (8o 15,63%).
OTn nokasaTenu MO3BOMSAOT UCNONb30BaTb aMUHOKUCIOTHBIA MPOUb Kak AONONHUTENbHbIV
NHONKaTop OMONOrMYeckom MOSTHOLEHHOCTU MpU  KOMMSEKCHOW BeETEpUHapPHO-CaHUTapPHOM
XapaKkTepUCTUKE KOHMHbI.

BbisiBneHHasi cornacoBaHHOCTb TeppuUTOpuanbHbIX PSOAOB He OaeT OCHOBaHUM cyuTatb
pagvMaumMoHHbIA haKTop HENOCPEACTBEHHOW MPUYMHON pasnuuunin. Pasgenutb ero BnvsiHue C
achbdekTom napackapugo3a HEBO3MOXHO ©e3 HEeWHBa3MPOBaHHbIX KOHTPOJSIbHBIX KUMBOTHbIX W
MHOMBMAYaNbHbIX MCXOAHbIX HabnwoaeHun. Nocnegyowme paboTbl AOMKHLI NpegycMmaTpuBaTtb
COMNoOCTaBMMble MO BO3PaCTy W KOPMIIEHWIO rPYnMbl, KONMYECTBEHHYKD OLIEHKY WMHTEHCMBHOCTMU
WHBa3MM W aHanua yaenbHOM aKTMBHOCTM pPagvoHyKNuaoB. [ns nNpakTUY4eckoro KOHTPOns
npeanaraeTcs eauvHas pPUCK-OPUEHTUPOBaHHAsA cxema, obbeauHsAwwWwas paanorormyeckme,
napasuTonornyeckne n BMoxmMmmyeckmne nokasartenu, ¢ NPUOPUTETOM OIS XO3AWCTB Ype3BblHanHOM
N MakcMmarbHOWM KaTeropui pucka.
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NMAPACKAPUAO3 KE3IHAET XblKbl ETIHIH AMUHKBILLKbITAbIK BEMIHI: BYPbIHf bl
CEMEU AAPOIJbIK CbIHAK NMOJIUTOHblI MAHBIHAAFbI PAOUALIUANBIK KAYIN OEHTEWI
OPTYPJII AYMAKTAPAbI CAJbICTbIPY

XKalibinbimObIK XbInKbl  Wapyawbinbifbl XKypeaidinemid 6ypbiHFbl Cemel S0posibiK CbIHAK
Mof1U20HbIHa XaKbiH aymakmapda eHim canacelH 6aranay KesiHde paduo3aKoioausisibiK axyanmeH
Kamap xaHyapnapObiH napa3umosno2usisibik MepmebeciH eckepy Kaxem. 3epmmeydiH Mmakcamal
paduayusinbiK KayinmiHq mepm caHambiHOarbl Parascaris equorum uHeasusicbl bap XbIrKbiiap
emiHiH aMUHKbIWKbINObIK beliHiHdeai aymakmabiK albipMawbiiibikmapobl aHbiKmay xoHe orapobl
wapyauwbinbikmapdarbl  paduOMempuUsnbIK  KepcemkiwmepMeH cunammamarnbik  mypsbi0aH
canbicmbipy 60510sbl.

Mamepuan 2024-2025 xbindapbi bedeHe, beckaparal, Carbip xoHe XXoHmikel
aybindapbiHdarel wapyawsbinsikmapdaH anbiHObl. Paduauusnsik xafdal eamma-cayrieneHyOiH
9KCno3uyusnbiK 0o3a Kyamsbl, 6ema-benuekmep arbiHbl XoHe padOHHbIH 3KeusasrieHmmi merne-
meH Kenemdik berniceHOdiniei 6olbiHwa cunammarndbl. [Tapackapudo3 aHbikmasiraH 40 XblrKbIHbIH
emiHdeai amuHKbiWKbINOap Shimadzu LC-20 Prominence xydeciHOe cylblK Xpomamozpagus
adiciveH enuweHOi. Aymakmap apacbklHOarbl albipMawbiibiKmap canbicmbeipy OeHeeUliHeH
abcomommik xoeHe nalbi30blK aybimKynapobl ecernmey apKbiiibl curiammarnobl.

Famma-ceyneneHy kepcemkiwi 0,10-0,32 mk3e/car, b6ema-besniwekmep arbiHbl 4,1-8,6
benuw./(MuH-cm?, an Kopa iwiHOeai padoH 6ernceHdiniei 66-128 bk/m® weeaiHde 60510kl
AnmacnalmbiH aMUHKbIWKbINOap xubiHmbifbl bedeHede 7486, beckaparatda 7682, Carbipda 7881
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xoHe XoHmikelde 8081 ma/100 e Kypalbi, canbicmbipy 0eHaeliHeH aybimKy muiciHwe 8,60; 6,20;
3,77 xoHe 1,33% 60510bI. EH yrikeH manuwbifibiKk mpunmogaH MeH MemuoHUHee moH. bapnbiK
aMUuHKbIWwKbIndap b6olbiHWa manuwbiibiK memeHuwe Kayin atmarbiHOarbl 8,75%-0aH MUHUMarobl
Kayin almarbiHOarbl 2,43%-ra OeliH memeHdedi. byn aymakmbiK calikecmik cebern-candapribik
batinaHbicmel Osarnenidemelidi, elimkeHi uHeasusinaHbaraH bakbinay mobbl bornmaraH xardalida
paduauyusisbiK XoHe rnapa3umoroausisibiK aceprepdi xeke baranay MyMKiH eMec.

TyidiHdi ce30ep: napackapudos3, XbiflKbl emi, anmacrnalmbiH — aMUHKbIWKbIIOap,
paduoakorioausnibiKk MOHUMOpPUHE, Cemel S0pOribIK CbIHaK MO/IU20HbI.

L.T. Auteleeva
'NJSC “S. Seifullin Kazakh Agrotechnical Research University”, 62 Zhenis Ave., Astana 010011,
Republic of Kazakhstan
e-mail: auteleeva@kazatu.edu.kz

AMINO ACID PROFILE OF HORSEMEAT IN PARASCARIDOSIS: A COMPARISON OF AREAS
WITH DIFFERENT RADIATION-RISK LEVELS NEAR THE FORMER SEMIPALATINSK
NUCLEAR TEST SITE

In pasture-based horse production near the former Semipalatinsk Nuclear Test Site, product
assessment should account for both local radioecological conditions and the parasitological status
of animals. This study examined territorial variation in the amino acid profile of meat from horses
infected with Parascaris equorum across four radiation-risk categories and descriptively compared
the findings with radiometric characteristics of the farms.

Samples were collected in 2024-2025 from farms in Bodene, Beskaragai, Sagyr, and
Zhantikey. Gamma exposure dose rate, beta-particle flux density, and equilibrium-equivalent
volumetric radon activity were used to characterize the radiation environment. Amino acids were
quantified by liquid chromatography on a Shimadzu LC-20 Prominence system in meat from 40
horses with parascaridosis. Territorial groups were compared descriptively by calculating absolute
and percentage deviations from the selected comparison level.

Recorded values ranged from 0.10 to 0.32 uSv/h for gamma exposure dose rate, from 4.1 to
8.6 particles/(min-cm?) for beta-particle flux density, and from 66 to 128 Bq/m? for indoor radon
activity. Total essential amino acids amounted to 7,486 mg/100 g in Bodene, 7,682 mg/100 g in
Beskaragai, 7,881 mg/100 g in Sagyr, and 8,081 mg/100 g in Zhantikey. The respective deficits were
8.60, 6.20, 3.77, and 1.33%, with tryptophan and methionine showing the largest differences. The
deficit for the total amino acid pool declined from 8.75% in the extreme-risk area to 2.43% in the
minimum-risk area. This spatial association should not be interpreted causally because an
uninfected control group was unavailable to separate radiation-related and parasitological effects.

Keywords: parascaridosis, horsemeat, essential amino acids, radioecological monitoring,
Semipalatinsk Nuclear Test Site.
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RADIOECOLOGICAL EVALUATION OF ENVIRONMENTAL MEDIA AND GOAT MILK IN
AREAS AFFECTED BY THE FORMER SEMIPALATINSK NUCLEAR TEST SITE

Abstract: This study aimed to evaluate the radioecological status of environmental media and
goat milk obtained from territories characterized by different degrees of radiation hazard in the
vicinity of the former Semipalatinsk Nuclear Test Site. Field investigations were carried out in four
settlements of the Abai Region—Dolon, Karaul, Borodulikha, and Kokpekty—which were selected
as representative locations for extreme, maximum, high, and minimal radiation-risk zones,
respectively. Soil, vegetation, water, and goat milk samples were collected to determine the activity
concentrations of the principal radionuclides, including '¥Cs, “K, and ™', by gamma-ray
spectrometry. The sensory characteristics and physicochemical parameters of the milk were also
examined for compliance with the applicable regulatory requirements. The findings demonstrated a
consistent spatial variation in radionuclide activity among the investigated locations. The greatest
concentrations were observed in samples collected from territories classified as extreme- and
maximume-risk zones. The transfer of radionuclides along the trophic chain “soil-plant—animal—milk”
was confirmed, demonstrating the influence of residual environmental contamination on agricultural
products. Despite the observed differences in radionuclide content, all milk samples met established
safety standards, and the activity concentrations remained well below permissible limits. No
significant negative effects of radiation on the organoleptic or physicochemical characteristics of goat
milk were identified. The results demonstrate that long-term exposure to low-dose radiation does not
significantly affect milk quality and poses no substantial radiological threat to consumers. The study
expands current knowledge on radionuclide migration in agroecosystems of the former test site and
highlights the importance of continuous environmental monitoring to ensure food safety and
sustainable agricultural development in affected regions.

Keywords: radioecology; radionuclides; cesium-137; potassium-40; iodine-131; goat milk;
radiation safety; Semipalatinsk Nuclear Test Site.

Introduction

The ecological state of the regions located near the former Semipalatinsk Nuclear Test Site
(SNTS) continues to attract considerable attention from researchers and public health specialists [1,
2]. From 1949 to 1989, the Semipalatinsk Nuclear Test Site was the location of more than 456
nuclear tests this territory, resulting in large-scale accumulation of long-lived radionuclides, primarily
cesium-137, as well as the natural radionuclide potassium-40 and the radionuclides, including short-
lived iodine-131, have been detected in various environmental components [3, 4]. Most of these
radionuclides can migrate through ecosystems and remain in the biosphere for prolonged periods,
whereas iodine-131 decays relatively rapidly leading to persistent contamination of the soil cover,
water bodies, vegetation, and, consequently, livestock products [5, 6, 7]. The geographical proximity
of the test site to populated areas significantly increases the risk of radiation exposure to humans
through trophic chains, particularly via dairy products, which form an important part of the local
population’s daily diet [8, 9, 10].

Over the past several decades, many researchers have investigated the lasting effects of
radioactive contamination on human health and ecosystem integrity. Particular attention is paid to
the monitoring of livestock products produced in areas of elevated radiation risk, as they represent
one of the main pathways for the entry of radionuclides into the human body [11]. Among the most
significant isotopes are cesium-137, potassium-40, and iodine-131, which, when ingested with food,
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