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PE®EPAT

[IpencraBneHsl nccmeqoBaHus pacrpocTpaneHus T-2 TokcuHa B PecrryOmmke Ta-
TapcTad. T-2 TOKCHH W3BECTEH CBOEH OMACHOCTHIO JUIA OpraHU3Ma y’Ke B HU3KHX
KOHIeHTparusax. Pecmy6nuka TatapcTaH B CBS3M C THIIOM KJIMMaTa U BIaKHOCTH
co3zaetT KOM(pOPTHBIE YCIOBHUS JJIsl pacpoCTpaHeHus! TpuOOB MpoayneHToB T-2
TOKCHHA.

Lens nccnenoBanus — aHaNIN3 3arps3HEHHOCTH KOpMOB B Pecrrybnuke Tatapcran
Ha OCHOBE MOJICTIMPOBAHMS CUTYAIMX U3 IIPOU3BOJIBHO BEIOPAHHBIX TUIIOB P00 B
nepuon 2017-2019 rr. [IpoBeneHo uccinenosanue 1191 obpasma pazmuaHBIX KOp-
MOB (KyKypy3a, MIICHHUIIA, STYMEHb, OBEC, KOMOMKOPM) U3 Pa3IMYHBIX PalfOHOB (LIEHTpalbHas,
3amajHas, CeBepHas, I0)KHas M BOCTOYHAS 4acTh). [ TaBHBIMH acIeKTaMH HAIIEro MCCIIe0Ba-
HUsI ObUIN: U3yYEHHE pactpocTpaHeHus T-2 TOKCHHA OTHOCHTENIbHO reorpaduieckoro pacro-
JI0’KeHHus (ceBep, 10T, 3araj, BOCTOK U [IEHTpaJbHasl 9acTh), THIIA KOPMa M BPEMEHHOTO MIEPHO-
na. Vnentnpukanns T-2 TOKCHHA BBINOJNHSUIACH HENPSMBIM, KOHKYPEHTHBIM HMMYHO(Ep-
MEHTHBIM METOJIOM.

Ycranosneno npucyrctue T-2 Tokcuna B 427 npobax, uto coorBercTByeT 35,8% OT 00-
Iero yucia oopasuos, U3 HUX 243 mpoOBI cojiepKaln OMAaCHY0 KOHIEHTPALHUIO IS MOJIOA-
HSIKa C/X KUBOTHBIX (>50 MKI/KT), 4TO cocTaBisieT 56,9% OT 4uciia MoJoKUTEIbHBIX P00 U
20,4% ot obuiero uncna odpasuos. B 134 obpasuax T-2 TOKCHH 0OHapyKeH B KOHLIEHTPALUH
cBbIlIe TIpenenbHo gomyctumoit (100 mkr/kr), uto cocrasiser 11,2% ot obuiero uncna 060-
pasuoB u 31,6% oT nonoxutenbHbIX Mpod. Kykypy3a okazanack Hanbosaee KOHTAMUHUPOBAH-
HOH 1po0o#, T-2 TokcuH OblT BeIsIBIEH B 122 mpobax (49,6 %). bonee Bbicokne KOHIEHTpa-
in T-2 TOKCHHA BBISIBJICHBI B 3amaaHoi yacTu PecyOnukn TarapcTtan, HO Ip 3TOM, MPOOBI
13 10)KHOM YacT PecryOmuku TartapctaH UMEIOT caMblil BRICOKHI TPOIIEHT 3arpsi3HeHus T-2
TOKCHHOM - 43,6% 00pa31oB. B pazpe3e gaHHBIX 110 KBapTajaM roja, BCTpedaeMocTs T-2 Tok-
crHa Koyiebanoch Ha ypoBHe 31-44%.

BBEJIEHUE Ma JaHHBIX, YYHTBIBAs €r0 BEPOSITHOCTb

CoBpeMeHHBIE TEHACHIINT MUKOTOKCHKO- MOSIBJICHUsI, KOHLIEHTPAILIUIO, PACCIIEA0BaHUs
JIOTHH TPeOyIOT CBOEBPEMEHHOTO aHAIN3a U MIPUYHHBI BCIBIIIKH W OOJIBIIYI0 COBOKYII-
HMHTEPIPETALMM JAHHBIX UL MOCIEAYOLEen HOCTh JIpyrux maHHbIX [4, 5]. T-2 TOKCHMH
AHATUTUKH, IIOCTPOEHUS BBIBOJIOB U MOJIENH- MIPEJCTABISIET COOOH OONBIIYIO YIpo3y I
poBanust nporuo3os [1, 2, 3]. B ciyuae, ko- CEJIbCKOXO035CTBEHHBIX KUBOTHBIX, B CBSI3U
rza 3To Jeno kacaercst T-2 TOKcHHa, caeayeT C €ro pacnpOCTPAHEHHOCTHIO U OMACHOCTBIO
oco0oe BHUMaHUE YJIEIUTh cOOpy MaKCUMY- JIECTPYKTUBHOI'O BO3/AEHUCTBUS Ul OPraHU3-

Ma yXe IIPU HU3KUX KOHIIEHTpausx [6, 7, 8,
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Tabunua 1
Conep:xanue T-2 TokcnHa B KOpMax
Bunxopma | Komuen- | PationPecryomia Taraperan CymmapHO
TpaLpst [0  KOHLICH-
it Kt u | cwnin Kai- | wit m wmy- | (Yucronomse
i n  Apcxuii | Hypmar- Orrekmiz cmovoBckd | kit 1 Hix-
paiioH) crii paif- | paiion) 1 paiioH) HEKAMCKHIH
OH) paiioH)
Kykypyza He o0H. 9(03%) 23(1.9%) 3529%) 33(28%) 24(2%) 124(104%)
2549 403%) 3(03%) 403%) 403%) 403%) 19(1,6%)
5099 2(02%) 8(0,7%) 6(0,5%) 5(04%) 7(06%) 28(24%)
>100 6(05%) 20(1,7%) 12(1%) 26(22%) 11(09%) 75(6.3%)
TTnernia He o0H. 53(4,5%) 16(13%) 76(64%) 41(34%) 78(6,5%) 264(22.2%)
2549 403%) 3(03%) 2(02%) 3(03%) 7(06%) 19(1,6%)
5099 9(03%) 2(02%) 8(0,7%) 6(0,5%) 10(0.8%) 35(29%)
>100 13(1,1%) 11(09%) 10(0.8%) 21(1.8%) 10(08%) 65(5,5%)
STaveHb He o0H. 17(14%) 18(1,5%) 25@2,1%) 14(12%) 21(1.8%) 958%)
2549 3(03%) 3(03%) 2(02%) 0(0%) 0(0%) 8(0,7%)
5099 403%) 4(03%) 3(03%) 403%) 1(0,1%) 16(13%)
>100 5(04%) 10(0.8%) 403%) 1(0,1%) 3(03%) 23(1.9%)
Oec He o6H. 2(1.8%) 25(2,1%) 26(22%) 2(18%) 47(39%) 142(11.9%)
2549 3(03%) 1(0,1%) 1(0,1%) 0(0%) 0(0%) 5(04%)
5099 3(03%) 5(04%) 0(0%) 1(0,1%) 9(0.8%) 18(1,5%)
>100 12(1%) 9(08%) 403%) 3(03%) 11(09%) 39(3.3%)
Komow- He o6H. 18(1,5%) 25(2,1%) 13(1,1%) 322.7%) 51(43%) 139(11,7%)
wop 2549 0(0%) 5(04%) 2(02%) 3(03%) 6(05%) 16(1,3%)
5099 2(02%) 3(03%) 2(02%) 403%) 9(0.8%) 20(1,7%)
>100 12(1%) 11(09%) 2(02%) 6(05%) 10(08%) 41(34%)
CymmapHo 201(169%) | 205(172%) | 237(199%) | 229(192%) | 319(268%) 1191 (100%)
TI0 PEIHIOHY

* [Ipumeyanue. [Ipoyenmol 6 mabauye ykazamnsl om obuje2o Koauiecmaa npoo

9], MUKOTOKCHH MOXET NMPUUHHON OCIIOKHE-
HUSl WHQEKIMOHHBIX 3a00JIeBaHUI KHBOT-
veix [10, 11]. JlaGoparopum, paboTaromiue
HaJ 9TOW MPOOIEMOI, MPEACTABISIOT MHUPO-
KHH CIEKTP BapHUAHTOB €r0 JACTEKIUH U Me-
TOJIOB U OOPBOBI ¢ pacmpocTpaneHueM T-2
TOKCHHA. B OCHOBHOM METOIBI JCTEKIIUU
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0asupyrloTcss Ha XpoMaTorpaguueckux |
HMMYHOJIOTHYCCKNX METOAAX, TaK KaK 3TH
METOIBI COBEPIICHCTBYIOTCS JACHb OTO ITHS U
JTAaBHO 3aBOCBAJIM MPH3HAHUE CPEIU JIabopa-
topuii [12, 13, 14].

Lenbto Hamrel paboOTHI IBUIOCH UCCIEIO0-
BaHHe KopMmMoB B Pecmybnuke Tarapcran
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Puc. 1. Kapma pacnpocmpanenus T-2 moxcuna ¢ kopmax
pasznuuHbix pationos Pecnyonuxu Tamapcman.
Ipumeuanue: BLT — barmacunckuii paiion, ARS — Apckuii pation, AKS — Axcybaesckuii
paiion, NUR — Hypramcxuii pation, ZLD — 3enenooonvckuil paiion, KBC — Katibumckuu
pation, MUS — Mycmomosckuii pation, AZN — Aznaxaesckuii pation, CHP — Yucmononvckutl

pation, NZN — Huoicnekamckuil pation.

METOJIOM HMMMYHO(EPMEHTHOIO aHAM3a Ha
NpeaMET 3arpsI3HEHHOCTH UX T-2 TOKCUHOM.
MATEPHAI H METO/IbI

IIpoBeneno nccnenosanue 1191 odpaz-
[a PA3IMYHBIX KOPMOB (KYKypy3a, MIIeHH-
I1a, IMMEHb, OBEC, KOMOMKOPM) M3 pa3iiid-
HBIX paiioHOB (IIEHTpaibHAs, 3arajHasi,
CeBepHas, F0’KHAsl U BOCTOYHAs YacTh) ypo-
xkast 2017-2019 rr. Unentudukarmms T-2
TOKCHHA BBITIOIHAJIACH HEMPSIMBIM, KOHKY-
PEHTHBIM UIMMYHO()EPMEHTHBIM METOJIOM.

B ®I'bHY «DenepanbHblil LIEHTP TOK-
CHKOJIOTHUECKOI, pajinaninoHHON 1 Onoso-
THYECKOW  0Ee30MacHOCTH»  TPOBOJHTCS
neHTH(HUKALUS MUKOTOKCHHOB B KOpMax
U COBEpIICHCTBOBAHHE METOIOB IO HX
onpezenenuto [15, 16]. Jlnst aToit 1nenu B
JTAaHHOM paboTe MBI BRIOpAIN MOIUPHIINPO-
BaHHBIN METOJI HEMPsIMOTO, KOHKYPEHTHO-
ro uMMmyHodepMmeHTHOro ananmmuza [17].
Hamu ObIIO MpOM3BENCHBI TECT-CUCTEMBI,
Kaxaas U3 KOTOPBIX MOXET HpPOBOJUTH
HCCIIE/IOBaHUE OJTHOBPEMEHHO 45 1pob
KOPMOB B JIBYX ITOBTOPHOCTSIX.
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PE3YJ/IbTATbHI H ObCYK/[EHHE

PesynbraThl HCCIlIEIOBaHUs IIPEACTaBIIe-
HBI B Tabusnre 1.

B pucynke 1 oroOpakeHa KapTUHa KOH-
neHTparmd T-2 TOKCHMHA OOHApY)KEHHOH B
KOpMax HCXO/As W3 HUX TreorpaduuecKoro
pacriojoxkeHus. MakcuMallbHOE COYeTaHHe
3apaKCHUE/KOHIIEHTPALUsT — HaXOAWTCS Ha
foro-3amage PecnyOmuku Tartapcran, a
HavMEHbIIIee B [ICHTPAJIbHOI YacTH.

B pucynke 2 otoOpakeHa KapTHHa pac-
npeneneHuss T-2 TOKCMHA OTHOCHUTEIBHO
paiionoB PecrryOnuku Tartapcran. HanGonb-
oA TPOIICHT OOHapyxeHus Obul Ha IOre
(43,6%) a HauMeHBIIMH IEHTPAILHOM pai-
one (30,7%).

Haugsicimii nipoueHt (49,6%) oOHapy-
skeHust T-2 TokcuHa OBUT 3aUKCUPOBAH B
mpobax Kykypyssl (puc. 3). Hanmensmmit
npoueHT (31,1%) oOHapy>keHHs TPOJEMOH-
CTPHPOBAIIH ITPOOBI OBCa.

Hcxonst u3 BEIOOPKH JaHHBIX, O TOJAM,
YKa3aHHON B PUCYHKE 4, MOXKHO PE3FOMHPO-
BaTh, YTO, HECMOTpPS Ha TO, YTO C KaXKIbIM
TOJIOM CO3JA0TCS HOBBIE CIOCOOBI ISt KOH-
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LleHTpanbHbIi paitoH (319 npob)

3anapg (254 npobbi)

BocTtok (229 npob)

Cesep (201 npoba)

Kor (188 npo6)

W O6HapyxeHo He oBHapymxeHo

Puc. 2. Pacnpedenenue T-2 mokcuna no pationam Pecnyonuxu Tamapcman.

Osec (204 npo6s) St ‘ |
Mwermua (383 npo6il) | 264| | |
flumenh (142 npobii) | | | |
KomBuKOpM (216 Npo6) | 139 | |
Kykypy3a (246 npo6) ! 124 !
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B O6HapyxeHo He obHapy:keHo

Puc. 3. Pacnpeoenenue T-2 mokcuna no euoam Kopmos.
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Puc. 4. Yposenv obnapyorcenus T-2 moxcuna 6 npobax kopmog 6 nepuood ¢ 2017 no 2019.
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TpoOJIsL pacrnpocTpaHeHus T-2 TOKCUHA, HU
CPEeACTBa PETYIMPYIOIIUE POCT €ro MPOIy-
LIEHTOB, BCTpeYaeMocTh T-2 TOKCHHA, B Iie-
JIOM, HE CHWXKaercs, a 3a mepuon 2017 —
2019 r.r., BEpOsATHO H3-3a OTCYTCTBUS PE3-
KAX M3MEHEHUH KIIMMaTHYeCKHX IIoKa3are-
JIel, OCTaBJISIICS IOCTATOYHO CTaOMIIBHBIM
BbIBO/[bI

T-2 ToxcuH mpucyrctBoBan B 427
(35,8%), n3 Hux 243 (>50 MKr/Kr) nmpoObI
COJICp)KAIM  ONACHYI0 KOHLEHTPALMIO JIJIs
MOJIOTHSIKA KPYITHOTO poraToro ckora, a 134
(>100 MKr/KT) TIPOOBI MPENCTABISAIOT OMAac-
HOCTh JJISI BCEX CEIbCKOXO3SHCTBEHHBIX
KHMBOTHBIX.

W3 5 paccMmaTpuBaeMbIX THIOB TpoO
(KyKypy3bl, NIICHUIBI, SYMEHS, OBCA U KOM-
oukopma), T-2 TokcuHoM B PecmyOnuke
Tarapcran Obuta GoJbllle KOHTAMUHHPOBAHA
KyKypy3a - 49,6% o0pa3nos. Makcumais-
Has KoHUeHTpauus T-2 TokcuHa - 2989
MKI/KT Oblila BBISBICHAa B KyKypy3e. Ycra-
HOBJIEHO, YTO OoJiee BBICOKHME KOHIICHTpa-
nun T-2 TOKcHHA BBIIBICHLI B 3allagHOM
yactu Pecriyonuku TarapcTan, HO Ipu HTOM,
npoObl U3 tokHOW uactn PecnyOnuku Ta-
TapCTaH MMEIT CAMbIi BBICOKHH MPOIEHT
3arpsisHeHust T-2 TokcuHOM - 43,6% o0pas-
1IOB.

ANALYTICS OF T-2 TOXIN DISTRI-
BUTION DATA IN THE REPUBLIC OF
TATARSTAN. Shtyrov L.N. - graduate
student, Semyonov E.L. - dr. vet. sciences,
chapters. scientific. researcher, Ma-
trosova L.E. - Dr. Biol. sciences, head. lab.
mycotoxins, Tanaseva S.A. - Cand. biol.
Sciences, Art. scientific. sotr., Tarasova
E.Yu. - Cand. biol. Sciences, Art. scien-
tific. sotr., Mishina N.N. - Cand. biol. sci-
ences, led. scientific. Researcher, Federal
State Budgetary Scientific Institution
"Federal Center for Toxicological, Radia-
tion and Biological Safety".

ABSTRACT

The study of the distribution of T-2 toxin
in the Republic of Tatarstan is presented. T-
2 toxin is known to be harmful to the body
even in low concentrations. The Republic of
Tatarstan, due to the type of climate and
humidity, creates comfortable conditions for
the spread of fungi producing T-2 toxin.

The purpose of the study is to analyze the
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contamination of feed in the Republic of
Tatarstan based on modeling the situation
from randomly selected types of samples in
the period 2017-2019. A study of 1191 sam-
ples of various feeds (corn, wheat, barley,
oats, mixed feed) from various regions
(central, western, northern, southern and
eastern parts) was carried out. The main as-
pects of our study were: the study of the dis-
tribution of T-2 toxin relative to geograph-
ical location (north, south, west, east and
central), type of food and time period. The
identification of the T-2 toxin was performed
by an indirect, competitive enzyme-linked
immunosorbent assay.

The presence of T-2 toxin was estab-
lished in 427 samples, which corresponds to
35.8% of the total number of samples, of
which 243 samples contained a dangerous
concentration for young farm animals (> 50
ng / kg), which is 56.9% of the total positive
samples and 20.4% of the total number of
samples. In 134 samples of T-2, the toxin
was found in a concentration exceeding the
maximum permissible (100 pg / kg), which
is 11.2% of the total number of samples and
31.6% of positive samples. Corn was the
most contaminated sample, T-2 toxin was
detected in 122 samples (49.6%). Higher
concentrations of T-2 toxin were found in the
western part of the Republic of Tatarstan, but
at the same time, samples from the southern
part of the Republic of Tatarstan have the
highest percentage of T-2 toxin contamina-
tion - 43.6% of the samples. In the context of
data by quarters of the year, the occurrence
of T-2 toxin fluctuated at the level of 31-
44%
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