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T-2 MUKOTOKCHUH BUOTECTUPOBAHMUE HA STYLONYCHIA MYTILUS
N DAPHNIA MAGNA STRAUS

HIypanee 3.A.**3, Banuynnun JI.P.2, Hukumun O.B.', Ceménoe 3.U.*

! Kasanckuii (Tlpusoncckuti) ¢pedepanvuuiii ynusepcumem (Kasamw),

2 Dedepanvvlii yeHmp MoKCUKOIO2UHECKOU, PAOUAYUOHHO U OUON02UYECKOT
bezonacnocmu (Kazams),

3 Kasanckas zocyoapemeennasn meouyunckasn axademus (Kaszamw)

MUKOTOKCHUHBI OKa3bIBAIOT HETaTUBHOE BIIMSHUE HAa WMMYHOJIOTUYECKHUE
MPOIECChI, YTO COMPOBOXKIAETCS HAPYIICHHWEM HMMMYHHOM CHUCTEMBbI H, Kak
CJIEICTBHE, TMPOSIBJICHUEM B  Oojiee  TsOKeNbIX  QopMax  UHOEKIMOHHBIX,
OHKOJIOTMUECKUX U aJuleprudyeckux 3aboneBaHuid. [IpuymHOM MUKOTOKCHUKO3OB,
CHIKAIOIIUX PE3UCTEHTHOCTh OPraHU3Ma, MOTYT CIYKUTh TaKHE€ MHUKOTOKCHHBI, KaK
a(IaTOKCUHBI, OXPATOKCUHBI, MATYJIUH, T-2 TOKCHH, JIe30KCUHUBAJICHOJ, 3€apajJeHOH
u apyrue [1-3]. [IpoayneHTaMi MEKOTOKCHHOB SIBJITIOTCS B OCHOBHOM T'PHOBI POJIOB
Fusarium, Aspergillus, Penicillium [4]. Hanbosiee TOKCHYHBIM M3 BCEX H3yYEHHBIX
MHUKOTOKCUHOB sBJisieTcss T-2 TOKCHH, CIIOCOOHBIM BbI3BIBATH YPOACTBA U
MEPTBOPOKIACHMUS, CEpbE3HBIC pa3pyuieHus B KPOBETBOPHBIX u
MMMYHOKOMIIETEHTHBIX OpraHax, a OpraHaMH-MUIIEHAMH T-2 TOKCHMHA SIBISIOTCS
KOCTHBIM MO3T, cene3eHka, muMmdounanas Tkanp [5-6]. TTJIK T-2 TokcuHa B MUIIEBBIX
npoaykrax coctaniseT 0,1 MI/kr, a B I€TCKOM MUTAaHUU €T0 COJEpKaHUE BOOOIE HE
JOIYyCKaeTCs.

buonornueckue MeETONIbl  UCCIAEAOBAaHUS TOKCMYHOCTHM OCHOBaHBI  Ha
CIIOCOOHOCTH OMOTOKCHHOB (B T.4. WU MHUKOTOKCHHOB) TMPOSBJISITh HETaTUBHBIN
a¢h(}exT B BUJIE MUTOTOKCUYECKOTO, KAHIIEPOTEHHOTO, HEPOTOKCHUUECKOTO JICHCTBHS,
HapylIeHus JbIXaTeIbHOU byHKUIUN MUTOXOHAPHU, OEIOK-TTUTTHUTHBIX
B3aumoneicteuii  [7-9]. Hapsmy ¢ MoOJeKyJIIpHO-TEHETHUYECCKUMH  METOaMH
unaukanu [10], B nmuTepaType omucaHbl MUKPOOMOJIOTMYECKHE TECThI, KOTJa B
KaueCcTBE MHAMKATOPHBIX KYJIBTYpP UCIOJIb3YIOTCS MUKpoopranu3msl: Candida sp. (T-
2 TtokcuH), Bacillus sp. (adpmarokcun Bl), Erwinia sp. (3eapaneHoH).
JIroMUHECHIEHTHBIM OakTepuaIbHbI TECT OCHOBAHA Ha OMNpPEJCICHUU W3MEHEHUS
WHTEHCHUBHOCTH OWOJIOMUHECIICHIIMN OaKTepuil TOJ BO3JICUCTBHEM TOKCHYECKHUX
BEIIIECTB, & YMEHBIIEHNE WHTCHCHUBHOCTH OHOJIOMUHECIEHIIMN TPOMOPIIMOHATHLHO
TokcuueckoMmy dddekty [11]. buorectMpoBaHMe Ha IUIaHAPUSIX OCHOBAHO Ha
MPWKU3HEHHON KOMIIBIOTEpHONW MOpGOMETpUM TMpoIecca pereHepanud dTUX
wiockux uepseir [12]. Merox OuompoObl Ha KpOJIMKaXx OCHOBaH Ha
JEPMOHEKPOTUYECKOM JEeUCTBUU TOKCUYHBIX BEILIECTB MUKOT€HHOTO
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npoucxoxaeHus [13]. MaTepec BBI3BIBAET HCIOIB30BaHUE PAKOOOPA3HBIX, KOTOPHIC
HIMPOKO UCTIONIB3YIOTCS NP OuoTecTupoBanuu [14-15].

Ilenvio nanHONl paboThl ObUla CpaBHUTENbHAs OICHKAa MEPCHEKTUB
HCIIOJb30BaHUs B KaueCcTBe TeCT-00bekTa crmionuxuid (Stylonychia mytilus Ehr.) u
napuuit (Daphnia magna Straus) npu skcrepuMeHTaabHOM T-2 MHKOTOKCHH
OMOTEeCTUPOBAHUMU.

Mamepuanvt u memoowvl. [N OSKCIEPUMEHTAIBHBIX  UCCIIECIOBAHUN
UCIIONIb30BAIM  KpUCTAJUIMUECKUd T-2 TOKCHH, TOJYyYEeHHbIH B naboparopuu
MukoTokcMHOB ®I'BHY «®LTPB-BHMBW». B skcnepumenTanbHON YacTu pabOThI
ucrnonp3oBamu rpud Fusarium sporotrichiella, xoroperii ciyXuin TpomyeHTOM
MHUKOTOKCUHOB. DKCTPaKThl U3 MPOoO TOTOBUIIM C UCIIOJIb30BaHUEM alleToHa. HaBecky
uccinenyemoro matepuana maccord 10,0+£0,1 r momemanu B konOy W 3aauBaid
OTpeJIeTICHHBIM KOJUYECTBOM alleTOHA B 3aBHCHUMOCTH OT BHjaa Mmatepuana. Koily
BCTPSIXMBAJIM B TEYeHHWE 2 MUH, 3areM otcrauBamud 10-15 mun. T-2 TOKCHH
pacTBOpsUIA B 5% BOAHO-CIIMPTOBOM PACTBOPE, KOTOPBIN CITYKHUJI MOJOKUTEIbHBIM
KOHTpoJieM. B kauecTBe Marepuana A MccleAoBaHUI Mcnoib3oBasin 15 00pasnos
poO IPOJOBOJICTBEHHOTO ChIPbS (3€PHO 3J7aKOBBIX), MOJYYEHHOTIO U3 Pa3IU4HbIX
pernoHoB PO.

buotectupoBanue Ha uHPy30pusax (S.mytilus), ocHOBaHHOE HA M3BJICUCHUH U3
UCCIIEAYEMbIX O00pa3loB TPOO pPa3aUYHbIX (PPaKIUd TOKCUYECKHX BEIECTB
napajuieIbHO alleTOHOM U BOJAOW, C MOCIEAYIOIIUM BO3JIEUCTBHEM 3THX JKCTPAKTOB
Ha npocredmux. OueHKy pe3ynbTaTa OWOTECTUPOBAHMUSI  MPOBOJMUIU  TIO
BBDKHMBAEMOCTH HH(DY30puii, KOTOPYIO paccunthiBaiu 1o Gopmyiie: N = (N2/N1)x100,
rne N — BebDKuBaeMocTh ctwionuxuid (%), Ni — cpennee apudmernyeckoe
KOJIMYECTBA JKUBBIX CTWJIOHUXHMM B Hayayue ombiTa, Ny — cpenHee apupMeTHIecKoe
KOJINYECTBA BBDKHUBIIMX CTWIOHMXMM 1O OKOHYaHMM onbita, 100 — mnepeson
pe3ynbTaTa B MPOIEHTHI.

buorectupoBanne nHa paduusx (D.magna) ocHoBaHO Ha ONpeNEICHUU
BBDKMBAEMOCTH AadHUN MPU BO3ICHCTBUHM TOKCHYHBIX BEIIECTB, IPUCYTCTBYIOMINUX B
ucciaeayeMor mpo0e, Mo CpaBHEHUIO C KOHTPOJIBHOW KyJbTYypodl B mpoOax, He
comepKalluX TaKOBBIX  BEMIeCTB. KOJIMYECTBO JKMBBIX M MEPTBBIX JadHUN
ornpeaesii MmetoaoM npsimoro nojacuera (ITH] @ T 14.1:2:3:4.12-06).

Pe3ynomamel. 1lepBoHayadbHBIMM HCCICIOBAHUSMU ONpEneTm, 4To T-2
TOKCHH, WCIIOJIb30BABIINNACA B KayeCTBE KOHTPOJIsA, mpu KoHieHTparuu 100 mMkr/a
(ITAK) oxa3piBaeT TOKCHYHOE JedcTBMEe Ha mpocrteitmux (S.mytilus), npu
Bo3jAciicTBUM B TeueHne 60 MuH ku3HecnocoOHOCTh coxpanwiu 70,043,6%
ctinonuxuii (tadmn. 1). Ilpu ucrnonb3oBanuu koHneHtpamuu 50 mxr/m (0,5 TTAK),
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TOKCHH OKa3bIBaeT cIabOTOKCHYHBIN 3(pQekT, mpu Bo3aeiicTBuu B TeueHue 90 MuH.
BBDKMBAEeMOCTE cocTtaBmiia 76,7+1,2%.

Jlnst  ycTaHOBNIEHUST TOKCHMYHOCTH 0OOpaslioB MpoO ChIPhS HKCIHOIb30BAIU
paboumii pactBop B KoHmeHTpanuu 1:200. HcciemoBanusi Ha Bcex o0Opasiax
NPOBOJWINCH EIUHOBPEMEHHO, KOHTPOJIEM TOKCHYHOCTU CIYyXW1 T-2 TOKCHH,
ucroiab3oBaBmuiicss B koHnentpanusax 100 mxr/n (ITIK) u 50 mxr/n (0,5 TTAK).
Pe3ynbrarhl, monydeHHbIE MPH TMPOBEACHUU JKCIEPUMEHTOB ¢ oOpasuamu mpod
MIPOJOBOJIBCTBEHHOTO CBIPhS (Tabn. 1), yka3pIBalOT Ha TO, YTO B OCHOBHOM
UCCIICIOBAaHHBIE O00pa3Illbl SBJSIIOTCS HETOKCHYHBIMH, TpPU TMPOOBI  SIBISIOTCS
cmabotokcuyabiME  (00paszmbpl Ne3, Ne6 m Nel(), m paBe mnpoOBI OKa3aIHCh
TOKCUYHBIMU (00pa3iel No7 u Ne9).

Tabnuna 1. BepkuBaemocts Stylonychia mytilus (%) npu GuorectupoBanun
00pa3ioB pod MPOAOBOJIHLCTBEHHOTO ChIPhS

Ne o6pasia npoOsr / DKCMO3HIIHS, MUH.
KOHTPOJIb 30 60 90

1 82,0+2,0 62,7+2,5 63,7+3,5

2 92,74+2,5 83,0+2,3 81,7+2.9

3 64,3+4,0 46,0+1,3 42,74+2,3

4 73,042,5 65,04+2,7 54,0+3,5

5 100,0+0,0 90,7+1,3 82,3+4,0

6 82,3+2,5 67,0+3,0 45,0+1,0

7 66,7+2.9 55,0+2,0 33,2+2,3

8 83,0+2,3 80,0+2,0 76,3134

9 67,5+3,3 46,0+1,0 25,2+1,2

10 71,3+£2,5 55,0+2,0 40,0+2,0

11 91,3+2,3 82,0+£2,0 75,7+£2,5

12 74,3+4.,0 67,5+3,3 51,4422

13 91,0+3,6 82,3£2,5 82,0+1,2

14 92,7+2.5 83,0+2,3 73,5+2,5

15 100,0+0,0 93,0+2,0 90,0+1,0

T-2 Toxcun
(TLIK, 100 sicr/) 91,6+3,6 70,0+3,6 63,7+6,7
T-2 Toxkcun
(0,5 MK, 50 97,0+2.,0 89,6+1,0 76,7+1,2
MKT/J)
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[lpu sKcnepuMeHTa bHBIX HcclieoBaHUsAX Ha napuusx (D.magna Straus)
BHayaJie onpeaesiin 3QQexT BO3AeHCTBHU Ha HUX PEareHTOB, UCTIOJIb3yEMbIX B XO/I€
pOoOOTOATOTOBKA HMCCIEAYEMOTO ChIpbs W T-2 TOKCHHA. YCTaHOBJIEHO, 4YTO B
TeueHre 48 4yacoB HH ojHa 0co0b (n=5) He moruOma (Tabm. 2), a 3HAYUT, YTO
peareHTsl (BOJa, alleTOH, CHHPT), MPUMEHSIEMBIE JIsl IPUTOTOBICHUS BBITSIKEK, HE
OKa3bIBAIOT HETATUBHOTO BO3/ICUCTBUS HA OPTaHNU3M PAYKOB.

Tabmuna 2. Bepkuaemocts Daphnia magna Straus (%) npu Bo3aeiictBum T-2
TOKCHHA M SKCTPaKTa M3 00pa3IoB MPoO MPOTOBOIBCTBEHHOTO CHIPhS (B KAXKIOM

ciayyae n=5)
Oo6pa3er / KOHTPOIb / DKcno3unus, 4.
peareHt 24 48
BOJIa 100,0+0,0 100+0,0
alleTOH 100,0+0,0 100+0,0
CIIUPT 100,0+0,0 100+0,0
T-2 TokcuH, 210 MKT/n 0,0+0,0 0,0+0,0
T-2 ToxcuH, 150 MKr/n 0,0+0,0 0,0£0,0
T-2 ToxcuH, 100 MKr/n 33,3+11,5 13,3£11,5
T-2 ToxcuH, 10 MKI/n 60,0+0,0 46,7£11,5
T-2 TokcuH, 1 MKI/I 73,3+11,5 66,7+11,5
T-2 TokcuH, 0,1 MKr/n 100,0+0,0 86,7+11,5
Oo6pa3zer Ne 7 66,7+11,5 53,3+11,5
Oo6pa3zer Ne 9 53,3£11,5 46,7+11,5

Jlanee »SKCIEepUMEHTaJIbHBIM IMyTeM onpenemsuii  3¢G(GeKT BO3IEHCTBUS
Pa3ITUYHBIX KOHIIEHTpaiuii T-2 TOKCHMHA M dKCTpakTa u3 o0pa3noB No7 u Ne9 (cm.
BhIIIIE) MPOO TPOJOBOJILCTBEHHOTO CHIPbS HAa BBDKMBAEMOCTh nadHwuii (Tabn. 2).
Pe3ynbpTarhl JaHHBIX UCCIEAOBAHUMN MOKA3aIu, 4TO T-2 TOKCUH 1K€ B OYEHb MaJIbIX
koHueHTpausax (0,1 MKr/m) okasplBaeT ryOMTEIbHOE BO3JACHCTBUE Ha nadHUil, a
KoHLeHTpanusl 150 MKr/mi1 yOuBaeT Bcex paykoB MeHee ueM 3a 24 4. Tokcuueckoe
NeCTBUE IKCTpakTa u3 00pas3iioB mpoO Ne7 m Ne9, BBISBIEHHOE Ha CTUIIOHUXUSX,
OBLIIO TMOATBEPKICHO U HA NapHUSIX.

3axnwuenue. buotecTupoBaHUe SIBISETCS YIOOHBIM JJi pabOThI, OBICTPHIM H
JOCTaTOYHO TPOCTHIM B  HWCIOJHEHUH, JCHIEBBIM METOAOM  OMpECIICHUs
TOKCUYHOCTH. Y CTaHOBJIEHO, YTO AadHUHU, paBHO KaK U MpoCTellIne (CTUIOHUXUHN),
SBIISIIOTCS TIEPCIIEKTUBHBIMU TECT-00BEKTAMH TPU MHKOTOKCHH OMOTECTUPOBAHUHU.
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T-2 Tokcun B koHueHTpanuu 150 MKr/n geiictByer ryoutensHo Ha gaduuit B 100%
cirydaeB MeHee 4eM 3a 24 4, a ipu 10 MKr/mMi u skcno3unmu 48 4 BBDKUBACT MEHEE
50% ocoOet.
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