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W 06% e” XKYPHAT
«TEXHUKA ¥ OBOPYIOBAHME ANA CENA» -

0" BALL MMOMOLLUHMK B HAYYHOW, NPOU3BOACTBEHHOM,
Ge YMNPABNEHYECKOW W YYHEBHOW OEATENBHOCTU!

ExXeMecAauYHbIl NONHOKPACOYHBLIA Hay4YHO-NPOM3BOACTBEHHLIA W WH(OPMaUWOHHO-
aHanWTU4eckuin kypHan «TexHwka u obBopygooeaHwe ONA cenaws, ydYpeguTeneM W
wanatenem kotoporo aenseTca ®FEHY «PocwHibopmarpoTexs, Beinyckaetca ¢ 1997 r. npn
nogaepske MuHcensxosza Poccuw w Poccenbxosakagemuu. 3a 370 Bpema ypHan
cTan ogHWM W3 BedywwWx W3NaHWi B OTPacnM W Kak kadyecTBeHHoe W oBLWEecTBeHHOD
3Ha4YMMoe nepuoavHecKoe CpeacTeo Maccosoi uHdopmauwwm B 2008, 2009 v 2011
yOocToeH 3Haka oTnwyuA «3onoTod coHO npeccei». B pepakuMoHHLIR COBET MypHana
BXOOAT 7 akagemukos PAH.

B mypHane oCBeWAOTCA akTyanbHbie npoBnemsl TEXHWYECKOR M TEXHONOTWYECKoW
mopepHusauru AMNK: MHHOBaUMOHHEIE NPOEKTEI, TEXHONOMMK M oBopyaoeaHue, aHeprocbe-
pexeHWe W aHeproaheKTMBHOCTE, MEXaHW3aUMA, anekTpudMKaumMs W aBTOMaTM3aumMs
nNpoM3BoAcTea U NepepaboTky CenbXo3NPoAYKUWW, arpoTeXcepBMe; arpapHan 3KOHOMMWKE;
wHbopMaTraaums B AMNK; passutve cenbekux TEPPUTOPWUIA; TEXHUHECKUIA YPOBEHB CENLCKO-
XO3ANCTBEHHOW TEXHWKW; BO30GHOBNAEMAaRA SHEPreTUKa U 4p.
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POCCMACKWX BbICTABOK, KOHMEPEHUWA M OPYIMX KPYNHbIX MeponpuaTwia B oBinactk ANK,
npoxoaAauwux B PDCCHM, HEOOHOKpPaTHO OTMEYanca NoYeTHeIMW rpaMoTamMi, gunnoMamMu 1
menanamu (Gonee 10).

MypHan Bkno4eH B MexayHapoaHyto baay aaHHbix AGRIS ®AQ OOH, BxoauT B MNepeveHs
POCCHACKMX PELIEH3MPYEMBIX HAYYHbIX XYPHANOB, B KOTOPLIX A0M#HE! BbiTe onyBnukosaHs
OCHOBHbIE Hay4Hble Pe3ynsTaTkl AUCCEPTALMA Ha COMCKaHWE YYeHbIX CTENeHEN JOKTOpa W
KaHauaarta Hayk. Kpome Toro, XypHan eknodeH B POCCHMACKMIA MHAEKC HAaYYHOro UMTMpoBa-
HuA (PAHLL).

PervoHsl pacnpocTpaHeHus xypHana: LedtpansHuié, LleHTpansHo-YepHo3emMHbIi,
Mosonxcknin, Cesepo-Kaskasckuit, Ypaneckuid, 3anagHo-CubBupckuin, BocTovHo-
CuBupckuit, CesepHeiid, Cesepo-3anagHeid, KanuHudrpagckas obBnacTs, a Takke
rocynapctea CHI (YkpawHa, Benapyce, KasaxcraH).
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1. 3TUOJ1I0OrMd MUKOTOKCUKO30B

Oco6eHHOCTHI0 HHTEHCHBHOTO YKMBOTHOBOJCTBA W KOPMOTIPOU3BOI-
CTBa SABIIACTCS TPOOIIEMa MUKOTOKCHKO30B YKUBOTHBIX. MUKOTOKCHHBI —
BTOPHUYHBIC BBICOKOTOKCUYHBIC MeTa6OJII/IT])I MUKPOCKOITUYCCKUX FpI/I6OB.
B BerepuHapHOil MpaKTHKE MUKOTOKCHHBI 00YCIIOBIUBAIOT BO3HHKHOBE-
HUE TaKkuX 3a00JIeBaHUH, KAK MUKOTOKCHKO3bI. ClielyeT NMpUHIUIHATb-
HO MHUKOTOKCHKO3BI OTJIMYAaTh OT MUKO30B. MUKO3EI — 336OHeBaHI/IH, Inpu
KOTOPBIX MMaTOT€HHBIM TPHO aKTHBHO MApa3UTUPYET B IKMBOM OpPTaHU3ME.
MUKOTOKCUKO3EI — 3a6OHeBaHI/IH, BBI3bIBAEMBIC HE CaAMUM FpI/I6OM, a TOK-
CHYHBIM METabOMTOM — MUKOTOKCHHOM [26, 28, 45, 48, 57, 58].

HpOI[y]_[eHTBI MHUKOTOKCHMHOB — MHKPOCKOIIMYCCKHUE TOKCHUICHHBLIC
rpuObl (MUKPOMHIIETHI) BCTPEUAFOTCS B IPUPOJIC TOBCEMECTHO H IIPUCYT-
CTBYIOT Ha BCEX CTaAUAX IIPOU3BOACTBA, TPAHCIIOPTUPOBKU, XPAHECHUS,
nepepaboOTKH U MCITOIh30BAHHS KOPMOB.

Ha poct rpu0oB 1 TOKCHHOOOPa30BaHUE BIUSIOT CIICAYIOIIHE (pakTo-
poI (puc. 1), OCHOBHBIMU M3 KOTOPBIX SIBISIFOTCS BIQXKHOCTh M TEMIIEpa-
Typa.

BraronpusTHEIMHU [T pa3BUTHsI TPHOOB SIBIISIOTCS CIICAYIOIUE YCIIO-
BUs:

® BJIAXHOCTh KopMa Bhiie 15-20%;

® OTHOCHTEJIbHAS BJIXKHOCTh BO3/yxa B mpesenax 85-95%;

® TemIeparypa KopMa M OKPY’KaloIIero Bo3ayxa B mpejenax ot +4 1o
+30°C.

OtnenbHble TPUOBI OBICTPO PacTyT W Pa3MHOXKAIOTCS TIPU TeMIlepa-
type mo +20°C (Fusarium, Penicillium, Stachybotrys, Dendrodochium),
JIpyrue — mpu Oonee BeIcoko# Temmeparype ot +30 mo +50°C (Aspergil-
lus). 3epHO M CceHO, MOABEPTIIIHECS CAMOCOTPEBAHMIO, BO BCEX CITydasx
mopaxkarotcs aceprmiamMu. CHITOC B CEHaX TTOPAKAIOTCS MHKPOMHIIE-
TaMU IIPpU HAPYIIECHUN TCXHOJIOTUHN X 3aKIIAKW U PEKUMOB XPAHCHUS.
B ciyuae uCmonp30BaHust TOPAKEHHBIX (Dy3apro30M KYJIBTYP, BO3MOYKHA
WX KOHTaMUHAIUSI MUKOTOKCMHAMHU YyKe JI0 3aKiajgku. KomOukopm Obl-
CTpee, YeM 3epHO, TOABEPraeTcsi BO3ACHCTBUIO IPHOOB, YeMy CITOCO0-
CTBYCT €TI0 BbICOKAasA 'MT'POCKOIMMYHOCTD, 3arac NMUTATCJIbHBIX BCHICCTB.
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[Tnecens Ha oTpyOsIX, B KOMOMKOpMaX, B 3epHE, MOJIBEPTIIUXCS TEPMHYE-
CKOI 00paboTKe, MOSBISIETCS PU 00JIee HU3KOM YPOBHE BIaKHOCTH, YEM
B 3/I0POBOM HOpMaJIbHOM 3epHe [52].

Baaxuocts
(KopMa,
BO3/1yXa)

Temneparypa
(kopma u
OKpYKalollero
BO3/IYXa)

CooTnomenne
CO2/02

Bun
cyberpara
(kopma)

[loBpexaenusn
3epHa,
MOPAKEHHOCTD
BPCANUTCIIAMH

Konkypenr-
Has
mMukpodopa

Koanuectso
cnop
Ha | r kopma
(KOE/r),
JACHOPEHHOCTD

Puc. 1. @axmopwi, erusowue na pocm u mokCuHo0Opazosanue
Y MUKPOCKORUYECKUX epubo8

J1s osIBII€HUSI TOKCMYECKUX CBOMCTB B KOPME HEJIOCTATOYHO OIHO-
0 JIMIIb HAJMYHS Crop Tpruba («3acrmopeHne» KOpMOB), HEOOXOIUMO HX
rnpopactaHue u pasButrue muienus. [Ipu 3ToM onTUMalbHbBIE YCIIOBHS
JUISL pOCTa MUIICJIUS U TOKCHHOOOPA30BaHMs 4acTO HE COBIAIAIOT, TaK
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Kak JUIsl TOBBIIIEHHOTO 00pa30BaHus rpuOaMiU MUKOTOKCHHOB TPEOYIOT-
csl cTpeccoBble ycinoBus (mepernan Temmneparyp u ap.) [45, 58].

I'puObI, pa3BUBasCh B KOPMax, CHIDKAIOT MX IHMTATE/IbHbIC KauyecTBa
(n3MeHsteTCs YITIEeBOMHBIN, OCIKOBBIM M JIMIHMIHBIA COCTAB), CHIKAIOT
YCBOCHHE MHUTATENIBHBIX BEIIECTB ATOr0 Kopma [29].

Panee (no 1970-x romoB) mpu AMArHOCTHKE MHKOTOKCHKO30B 0OJIb-
iee BHUMAHUE YIEISUIOCh BUIY TOKCHUTCHHOTO Tpuba, a MHUKOTOKCHUHY
YAISIIOCh BTOPOCTENIEHHOE 3Ha4YeHKe. B HacTosee BpeMsi K IpUYrHAM
BO3HUKHOBCHHUSI MHUKOTOKCHKO30B HCCJICIOBATEIH OTHOCSAT B IIEPBYIO
oYepe/ib MUKOTOKCHHBI, TaK KaK MUKOTOKCHH, BbI3BaBILIHii 3a00JIeBaHueE,
MOXXET MPOAYLUPOBAThCs rpudamu pasHbix ponos [58] (mpui. 1). C pas-
BUTHEM MHKOTOKCHKOIOTHH B XX| B. CTa0 MOHSTHO, YTO MPOSIBICHHE
MHKOTOKCHKO3a — 3TO Pe3yJIbTaT COBMECTHOTO BO3JICHCTBHS Ha OPraHH3M
’KUBOTHBIX BCEX MUKOTOKCHHOB KOPMa U UX TIPOMEKYTOYHBIX META0O0IH-
TOB. B Hacrosiiiee BpemMsi HAMMEHOBAaHHSI MUKOTOKCHKO3a 0 HAa3BaHHIO
OJIHOTO WJIM HECKOJBKHX MHKOTOKCHHOB (KBEIYILIMX» B IAaTOTCHE3e MH-
KOTOKCHKO3a) SIBIISITCS TOCTATOYHO YCIIOBHBIM.

3a MmocieHNe TObl PACIIMPHINCH UCCICIOBAHUS XUMHYCCKON MPH-
POl MUKOTOKCHHOB, MX OTPHUIIATEIBHOTO BIMSHUS HA 37I0POBbE U KO-
HOMHWYECKHE TIOKazarenu. J[oKa3aHo, YTO BCE CEIbCKOXO3SCTBEHHBIE,
MEJIKHe JIOMAITHNE U JTa0OPaTOPHbIC KUBOTHBIC BOCIPHUMYHBBI K MUKO-
TOKCMHaM. BOJIbIIMHCTBO M3 9THX TOKCHHOB 00JIafaloT BBICOKOH yCTOM-
YUBOCTBIO K BO3JICUCTBUIO (DU3UKO-XMMHYECKUX (DAKTOPOB, HE paspyiiia-
I0TCS JaXKe MPU JUTUTEILHOM HarpeBaHWM KOpMma, 00JIalafoT HIMPOKHM
CIIEKTPOM HeraTuBHOro Biusiaus [56] (puc. 2).

BbIJeIISIIOTCSI TPU OCHOBHBIX MEXaHH3Ma TOKCHYECKOTO ICHCTBUS,
00YyCJIOBIIMBAIOIIETO BCE MOCIEAYOIINE HapyIieHus B opranu3me [60]:

HapyllleHHe CHHTe3a OeJIKa M HYKJICHHOBBIX KUCIIOT;

yCUJICHHE TIEPEKUCHOTO OKHCIICHHS JINTTH/IOB,;

MHJYKIHS 3aIPOrPaMUPOBAHHON THOEITH KJIETOK (armonrosa).

MHUKOTOKCHHBI BO3ICHCTBYFOT IIPAKTHUECKH HA BCE OPraHbl M CHCTEMBI
OpraHm3ma, HO IJIaBHBIM 00pa30M 3aTparvBaroT KENyJI0YHO-KUIICYHbIH
TPaKT, MEYCHb, TOYKH, CEJIC3CHKY, SHIOKPHHHYIO M PENpOIYKTHBHYIO
CHCTEMY, a TaK)Ke TOJIOBHOW MO3T M HEPBHYIO cucTeMy. KoHTaMUHHpYs
HPOAYKThI )KUBOTHOBOJICTBA (MOJIOKO, MSICO U sIiI[a) H PACTEHHEBOICTRA,
MOT'YT HPEICTaBIISATh OMACHOCTD U JUIS 37I0POBbS YeJIOBEKa.



Kanuepo-

FEHHOCTL

LlnroTok-
CHYHOCTh

Penpo-
AVKTHBHAA
TOKCHY-
HOCTh

I'enaro-
TOKCHY-
HOCTh

Hedpo-
TOKCHY-
HOCTE

Jepmaro-
TOKCHY-
HOCTE

MHKO-
TOKCHH

Hapyiue-
HHH
obmena
BELLeCTB

Hapymwenns
ropMo-
HATbHOI
CHCTEMBI

Heiiporok-
CHUHOCTB

HamyHocy -
npeccus

Antbno-

THYECKOE

Puc. 2. Hecamusnoe 6030eticmsue MUKOmoKCuHoO8

KonuuectBo uaeHTU(GUIIMPOBAHHBIX MHUKOTOKCHHOB JIOCTHTAeT YiKe
300, ogHako oAPOOHO U3YUEHO JICHCTBUE 3HAYNTEIILHO MEHBIIIETO KOJIHU-
4eCTBa, OPHUIMAIBLHO PErIAMECHUTPOBAHO OIPEIEICHUE MUKOTOKCHHOB
emte MeHbire. B Poccun ogunmansHo onpenenstorcest 14 MUKOTOKCHHOB:
T-2 TokcuH, 3eapajieHoH, adiarokcunsl B1l, B2, G1, G2 u M1, ¢pymoHu-
3unbl B1 u B2, oxpaTokcun A, natysiuH, CTEpUTrMaTOLUCTHH, POPUINH A,
ne3okcunuBaieHon (JIOH).

ComnitacHo nanHbiM COBETa 10 CEIbCKOX03SICTBEHHOM HAYKe U TEXHO-
soruu ipu OOH, exeroHo 4eTBepTh POU3BOIUMBIX BO BCEM MHpE 3ep-

6



HOBBIX Mopaxkaercst Mukotokcuaamu [60]. B Poccun Takxke ycTaHOBICH
YCTONYUBBIH XapaKkTep 3arps3HEHHOCTH KOPMOB MUKoTOKCHHaMu (57,2%
C JMAma30HOM M3MEHUYHBOCTH B pasHbie Toabl oT 34,6 1o 79,5%), 0by-
CIIOBJICHHBIH B OCHOBHOM T-2 TokcuHOM (38,5%), 1e30KCHHUBAICHOIOM
(13,7), zeapanenonom (10,3), dymonusunom (9,9), a Takke OXpaToKcH-
HoM A (16,8) u admaroxcunom B1 (25,5%) [25, 45].

[TpoBenennsiii B ®I'BHY «OITPB-BHNUBW» ananu3 KopMoB moka-
3aJ1, 4T0 TOKCHMUHbIMU ObuTH 25,8% wuccienoBanHbIXx 00pa3ioB. B kop-
Max ObUIH OOHapyKeHbl MHKOTOKCHHBI (pernamMeHTupoBaHHbie) B 44%.
B 27% o0pa3uoB Obu1 OOHapY:keH OAWH MHKOTOKCHH, B 12% o00pa3-
II0B — JIBA MUKOTOKCHHA U B 5% — Tpu MUKOTOKCHHA U Ooee (puc. 3).

5%
12%

O - HKe Npepena
o6HapyxeHus;

H — 0AVH MUKOTOKCWH;

0
56% @ — ABa MUKOTOKCUHA!

O — TpY MUKOTOKCKMHA
u Bonee

Puc. 3. Cooepoicanue Mukomoxkcunog 6 kopmax,
NONYYEHHBIX 8 CENbXO3NPEONPULINUSIX

O0Hapy KUBAJIMCh a(IATOKCUHBI C JUANa30HOM KOHIIGHTpAIlUU OT
0,05 no 135,6 mkr, T-2 Tokcun — ot 35,6 1o 131,8, 3eapaneHon — ot 64,7
no 1854,4 mxr B 1 xr xopma. [Ipu obnapyxenun T-2 tokcuna B 80%
CITy4aeB BBISBISLICS €r0 TOKCHYHbIM MeTaboiut HT-2 Tokcun, npu aToM
TSODKECTh TEUEHHsI OTpaBJICHHS yCHWIMBaIach. MOHWIN(GOPMHUH — Malo
W3yYeHHBII MHUKOTOKCHH, BBI3BIBAIONINN BHE3AITHYIO THOENb, <KPYIIoe
cepaue» u aciut [26] oobnapyxusancs B 30% ciydaeB B KOHIIEHTPAIMH
1o 17,4 mr/xr [44]. Tpessimenne ITIK mukoTokcnHoOB 0610 B 19% ciiy-
yaes, Hmwke [TIK — 49, He oOHapyxeHO (HIKE YPOBHS YyBCTBHTEIHHO-
CTH METOJI0B HHaUKaumn) — 32%.



B paspe3se cenbxo3npeArnpusThii, B KOTOPBIX PETHCTPUPOBAIIICH pa3-
JUYHbIe 3a00JICBaHMs KUBOTHBIX (MH(EKIMOHHBIC, He3apa3Hble U OT-
paenenns) B 68% 00pasioB ObLIM 0OHAPYKEHBI MUKOTOKCHHBI: B 35%
00pas31oB 00HApYyKEH OJIMH MUKOTOKCHH, B 28% 00pa3ioB — JiBa MHKO-
ToKkcuHa 1 B 5% 00pa31oB — TpU periaMeHTHPOBAHHBIX MHUKOTOKCHHA H
6onee (puc. 4).

5%

O — Hwxe npegena
obHapyxeHus;

B — 0AWH MWUKOTOKCUH;

B — nBa MUKOTOKCUHA;

O — TPU MUKOTOKCUHA
u bonee
35%
Puc. 4. Cooeporcanue MUKOMOKCUHOG 8 KOPMAX CENbXO3NPEONPUSIMULL
npO6]Z€MHblx no 3a60/l€6aHuﬂM HCUBOMHBIX

[Ipy MUKOJIOIMYECKOM HCCIICIOBAHUU KOPMOB BBISBIISUIUCH TPEI-
craButenu ciueayroumx poxos: Aspergillus, Penicillium, Fusarium,
Trichoderma, Mucor, Rhizopus, Alternaria, Stachybotrys, Cladosporium,
Claviceps, Ustilago. MccnenoBanre TOKCHUECKHX CBOWCTB BBIICICHHBIX
M30JIATOB OKA3aJi0, YTO HAUOOJIBIINM TOKCUTEHHBIM OTSHIIMAIOM 00-
nanatT npeactasutenn ponos Aspergillus (37%), Penicillium (17%) u
Fusarium (21%).

DT JaHHBIC TIOATBEPKIAIOT, YTO MPHU JUArHOCTUKE OTPABJICHUHN KH-
BOTHBIX WJIM CAaHUTAPHOH OILIEHKE KOPMOB W3 MPOOJIEMHBIX IO 3a0oJie-
BaHUSIM KUBOTHBIX XO3SHCTB, pEKOMEHIyeTCS Hapsiay ¢ T-2 TOKCHHOM
OTIPEICISATh €r0 BHICOKOTOKCHYHBIA MeTaboautT HT-2 TokcuH, aHanu3u-
poBaTh MOHWJIM(DOPMHUH M YICIATh BHUMAHUE MHUKOJIOTMYCCKON OLIEHKE
KOPMOB.



2. ANATHOCTUKA MUKOTOKCUKO30B

2.1. O0waqa cxema AUarHOCTUKM

JlnarHo3 CTaBUTCsSI HA OCHOBAHWM aHaJIW3a AMU300THYCCKUX TaHHBIX,
YCIIOBUI KOPMJICHHUSI U COZICPIKAHHS )KUBOTHBIX, MUKOJIOTMYECKUX U TOK-
CHKOJIOTHYECKHUX UCCIICI0BAHUI KOPMOB, KIIMHUKU UHTOKCHKauu (puc. 5).

‘ 3aboneBaHne XWBOTHLIX ‘

] [

INHICOTHYECKHE KnuHuyeckas KapTuHa Bc

AdHHblEe KapTHHa > Ll l:onepmaunrn

| MpeasapuTenbHbIA AHarHos ]

MukoToOKCMKONOrM4YecKkue OudpchepeHumanbHbIA

uccnenoBaHmsa AwnarHos
] TH KO |[ . ¢:| Wckniouenne wHdekumn ‘
WHAMKALMA MUKOTOKCUHOB c:| Ucknion 6 BellecTs ]
_
— WcknioyeHue oTpaBnednin ApyrMMKH
O6Hapy poayL }:9 COBAMHEHHAMM
3aknw4nTenbHLIA AWarHos

Puc. 5. Obwas cxema ouaznocmuxu MUKOmoKCUK0O308

JlnarsocTrka MUKOTOKCUKO30B IIPH BCEH KaXYILENHCs IPOCTOTE UMe-
eT crieruruUecKkue CIOKHOCTH. 3a4acTyl0 MUKOTOKCHHBI OBIBAIOT TPO-
BOIMPYIOIIUM (HaKTOpOM JUIsl JAPYrHX 3a0o0JieBaHMiA, 00Jee MOHATHBIX
TSt (hepMepOB, CHEIUAINCTOB XO3IHUCTB M BETCPHUHAPHBIX JIA00PATOPHH,
a MUKOTOKCHHBI B 3TO BpPEMsl OCTAlOTCS B TEHH TaK Ha3bIBAEMBIX «(aK-
TOpHBIX» 3a00neBanuii. Berpewaercst u oOparHast KapTrHa, Korjaa, oOHa-
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PY)KHB TOJIBKO TpHOBI (€3aCIIOPEHHOCTH»), O3 Onpe/ieeH s TOKCHYHO-
¢ty OuonpoOoit U, MIaBHOE, MOATBEPAKAIOIIET0 aHAIN3a HA MUKOTOKCH-
HBI, OITMOOYHO JTUArHOCTUPYETCS KMUKOTOKCHKO3Y.

2.2. NMpepBapuTtenbHasa gUarHoCcTuKa
B YC/IOBUSIX XO39MCTBA

2.2.1. O6wmne KNuHN4YEeckKkne rnpPosiBJIeHNsI MUKOTOKCUKO30B

MUKOTOKCHKO3bl XapaKTEPU3YIOTCS PA3IMYHON CHUMITOMATUKON H
HEeCTIeUM(UYHOCTHIO KIMHUYECKUX MposiBieHni. Ho kak opueHTHp uis
MIPEIBAPUTENBHON THArHOCTHKN MUKOTOKCHKO3bI XapaKTepU3yIOTCs clie-
JYIOUTMMHU OOIIUMH TPU3HAKAMH:

® OTCYTCTBME KOHTarMO3HOCTH M BBIPAKEHHOW TeMIIepaTypHOW pe-
aKIIuy,

® CBsI3b 3a00JIEBAHHS C KOHKPETHBIM HCIIOJIb3yEMbIM KOPMOM,;

® HEe3HAYUTENbHBIN YPPEKT OT MPUMEHEHUS] XUMHOTEPANIeBTUIECKUX
CPEICTB ¥ aHTUOUOTUKOB;

® I3MEHEHHUs B OpraHax M TKaHSIX, CBOWCTBEHHBIE JUIS Pa3IUYHBIX
MHUKOTOKCHKO30B. HalpuMep, CHIbHOE IMOpPaXCHHE TEYEHU BBI3BIBAIOT
a(IIaTOKCUHBI, CTEPUTMATOIUCTHH, TPUXOTEICHBI; HApyIIeHNEe QYHKIHH
MOYEK — OXPATOKCUH A, IUTPUHUH, COJIM IIaBEJIeBON KHCIIOTHI;, HEPBHbIE
SIBJICHUS] HAOJIIOAAIOTCA TIPH OTPABICHUH TPEMOPreHaMH, aIKaJIOHIaMu
CIIOPBIHBH; TeMATOJIOTMYECKHUE U3MEHEHUS U IEPMAaTOHEKPOTHYECKIE pe-
AKIUK XapaKTEePHbI MPH TPUXOTEHEHOBBIX MUKOTOKCHKO3aX U CTaxn000-
TPUTOKCHKO3aX (KIMHUYSCKHE TPH3HAKK M KapTHHA BCKPBITHS PaCIpo-
CTPaHEHHBIX MUKOTOKCHKO30B ITPUBEICHBI B IPUIL. 3);

® Hu3Kasg 3PPEKTUBHOCTH BaKIIMHAIINH.

[Mpn nuddepeHnnanbHON AUATHOCTUKE HEOOXOIUMO HCKIIOYHTh
OTpaBJieHUs] OaKTEPUATBHOW MPHUPOJBI, Pa3iniyHble WHPEKIIMOHHbIC 3a-
OoJsieBaHMs, MHTOKCUKAI[MH BCIIECTBHE MOCIAHUS SIOBUTHIX pacTeHHH
('roTHIKA, YeMepHIIbI, XBOIIA, KICIICBUHBI, Oe/uaoHHbI U 1p.). He cie-
JyeT 3a0bIBaTh O BOBMOXKHOCTH OTPaBIICHHS KUBOTHBIX FepOUIIUIAMH H
MUHEPaJIbHBIMH yI0OPECHUSMH.
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2.2.2. @akTopsbl, BAvsowme Ha KIIMHUKY MUKOTOKCUKO30B,
OCJIO)XHEeHUSI MUKOTOKCUKO30B

B ycnoBusix Xo3siCTB He Bcerja HaONIOAaeTCs OCTPBI MHUKOTOKCH-
KO3, pEJIKH CIIy4au ¥ KIMHUYECKOTO TOKCHKO3a. BoOnpiuii y1iep0 KUBOT-
HOBOJICTBY HAHOCHUT CYOKJIMHUYECKUH MHUKOTOKCHUKO3, IIPU KOTOPOM Ha
2-5% cHmKaeTCs MPOJAYKTUBHOCTD 0 HEMOHSTHBIM IS CHEIHAIUCTOB
npuuuHaMm. CyOKIMHUYECKash KapTHHA YacTO SIBJSCTCS IMPEIKIMHHYC-
CKOW M B KJIMHMYECKYIO MEPEXOIUT Yepe3 HeCKoJbko Henmenb [27]. Ha
(hOHE MHKOTOKCHKO30B YCHJIMBACTCS OCTPOTA HEKOTOPBIX 3a00JICBaHUN
(Tabm. 1).

Tabnmma 1

bonae3nu, ycnimBawIiuecd Ha (l)OHe MUKOTOKCHKO030B

Bu 5KUBOTHBIX 3abosieBanus
ITtuna Kanguiamukos, acriepruiuies, KOKIUAn03, HHPEKIIUOHHbBIH
OponxuT, 0one3ns ['ambopo, 6ose3Hsr Mapeka, caabMOHEI-
JIe3, macTepeInie3

CBUHBH Poxa cBuHEH, canbMOHENIE3, acTeperuies, KOMHOaKTepu-
03, TOKCHYecKast AUCTPODUS TIEICHN
KPC KnoctpunuansHeie HHQEKINT, caTbMOHEIUIE3, KOIHOaKTe-

pHos3s, q)aCL[I/IOJ'IGB, KaHAUTAMUKO3, SHAOMETPHUTHI, MAaCTUTHI,
JUCTICIICHA TCIIAT

Teuenne MUKOTOKCHKO3a 3aBUCHUT OT KOJIMYECTBA TOKCHHA, ITOIIaBIIIe-
ro B OPraHu3M, JUIMTEIbHOCTH NMOCTYIUIEHUS! TOKCMHA B OpraHu3M, CTe-
MEHU TOKCUYHOCTH KOPMa, BO3PACTHBIX, BUJOBBIX U WHJMBUAYaJIbHbBIX
0COOCHHOCTEH, COCTOSIHMSI 3alUTHBIX CHJI OPIaHW3Ma, YCIOBUH CpEJIbI.
N3-3a 3T0T0 KapTUHA MUKOTOKCUKO30B BapbUPYETCH.

Paznpakennslii U1 Bocnaji€HHbII MUKOTOKCMHAMM KHILIEYHUK CTaHO-
BUTCSL HE TOJIBKO «BOPOTaMM MH(MEKIUK», HO M OTKPBIBACTCS JIJISl TIPO-
HUKHOBEHHUS JPYTMX HU3KOMOJIEKYJISIPHBIX TOKCHYECKUX COCIMHEHUH.
[Ipu narHOCTHKE MHUKOTOKCHKO30B OOBIYHO HE aKIIEHTUPYETCS BHHUMA-
HUE Ha JMIUIOKOKKAX, CTPENTOKOKKAX W JPYyrod MUKpPOQIIOpe, KOTopast
BBIJICIIICTCS IPY BBICEBAX M3 OPTaHOB M TKAHEH MaBIIUX U OONBHBIX JKU-
BOTHBIX. B maroreneze MUKOTOKCHKO30B BayKHYIO pOJIb UTPAET HECTIEIU-
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¢duueckas Mukpodiopa — MmpeojoieBas 3alluTHBIE Oapbepbl OCIadIcH-
HOT'O OpraHM3Ma, OHa OTSTOIIACT TEYCHHEe MUKOTOKCHKO3a OaKTeprUMHUei
1 JTake MHOT/IA cenTuiemueii [48].

HeraruBHOe BiMsHHE MUKOTOKCHMHOB BO3PAacTaeT B CIEAYIOUINX CIy-
qasx:

® HU3KHUi1 YPOBEHb MPOTEHHOB U JKHUPOB B PALUOHE;

® yBEJIMYCHHUE [IEPEKUCHOTO YUCIIa B KOPME;

® yBEIMYCHUE MACIISTHON KUCIIOTHI B CEHaXe U CHIIOCE;

® jIcPUIIUT BUTAMUHOB,;

® CTPECChI, IKCTPEMaIbHbIC TEMIICPaTYPhI;

® HaMune HH(EKIMOHHBIX areHTOB,;

® BBICOKAs POIYKTHBHOCTh JKUBOTHBIX;

® KOMOMHAIMSI MUKOTOKCHHOB H/WJIN IPYTHX TOKCHYECKUX BEILECTB.

2.2.3. Mpobnema cMmeLIaHHbIX MUKOTOKCUKO30B

B xopMax HepeaKo BBISBISIIOTCS Oojiee OTHOTO MUKOTOKCHHA. Takoe
BO3MOKHO TIPH OJTHOBPEMEHHOH BBIPAOOTKE B KOPME MUKOTOKCHHOB Pa3-
JTUYHBIMI MUKPOMHIIETAMH WIIM COCTABJICHUE PALIMOHA U3 3arPsI3HEHHBIX
MHKOTOKCHMHAMH HHIPEANCHTOB. B3auMOICHCTBUE PAa3THMYHBIX MHKO-
TOKCHHOB, MUKOTOKCHHOB U JIPYTMIX SKOTOKCHKaHTOB HaOJIOaioch Ha
NTHIEBOAYECKUX, CBHHOBOTYECKHX, CKOTOBOAYECKHX M 3BEPOBOAUECKUX
NPEANIPHUATHIX, a TAKKE TAKOE BO3JEHCTBUE MTOITBEPIKICHO IKCIIEPUMEH-
TaJBHO.

HccnenoBanus 3apy0eskHbIx aBTopoB [59-61], corpyanukos ®I'BHY
«DITPB-BHUBU» [23, 36, 46, 51, 55, 56] u apyrux yupexacuuii [26,
27] mokasaju, 4TO MUKOTOKCHKO3bI Han0oJIee 4acTo BhI3bIBAIOTCS HE OfI-
HHM, 8 HECKOJIbKUMU MUKOTOKCHHAMHU. [IpH 3TOM KOHIICHTpAIHs KaXK/10-
r0 U3 TOKCHHOB, BBI3BIBAIOLIMX COBMECTHBINH TOKCHUECKHIA 3(DPEKT, MO-
xeT ObiTh Ha 30-50% HKe, YeM MpH pa3lesIbHOM MOCTYIICHHH.

Uccnenosanust, nposenenusie B PI'bHY «OIUTPh-BHUBW», no-
kazayuu [45], 9TO MHKOTOKCHHBI, B 4aCTHOCTH T-2 TOKCHH, MPU TOCTY-
TUICHUH B OPTaHU3M C KaJMHEM WM C JIeIbTaMETPUHOM B TPEesIbHO
JIOITyCTUMBIX KOHIICHTPAIMAX, OKa3bIBAIOT B3aMMOYCHJIHMBAIOLICE JICH-
CTBHE, BBIpaXKAIOIeecs B 3HAYUTEILHOM YXYAIICHUH TeMaTOJIOTHUECKUX
1 OMOXMMHYECKHUX TOKa3aresiell KpOBU J1ab0paTOPHBIX U CEIbCKOXO3SH-
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CTBEHHBIX KHBOTHBIX, ITAPaMETPOB MMMYHOJIOTHYECKOW aKTUBHOCTU H
TUCTOJIOTMYECKOM KapTHHBI TKaHEU 1 opra”os. IIpu olHOBpeMEHHOM 110-
CTYIUIGHHU ¢ MUKOTOKCHMHAaMH HAKOIUICHHE KaJIMUSl B OpraHax yBeIH4H-
BAeTCs /10 2, a MUPETPOUIOB (JeasTaMeTprH) — 10 4 pas.

Henp3s kareropmuecku yTBep:KIaTh, YTO BCE TOKCHHBI MPHU COBO-
KyITHOM HaxOKIEHHU B OOBEKTaX BBI3BIBAIOT CHHEPTUYECKOE JIEHCTBHE,
CYIIIECTBYET MHOXKECTBO aHTAaroHUCTOB. BeposATHO, MOATOMY TOKCHKO3BI
BO3HUKAIOT He Bcerna. Bo MHOrom nanHas o01acTh TOKCHKOJIOTHH OCTa-
eTCsl MaJIOM3Y4YCHHOH, TpeOyrollel AalbHEHIero pa3BUTUS, TIyOOKHUX
WCCIIEZIOBAaHUI Ha KIETOYHOM U MOJIEKYJIIPHOM YPOBHE C UCIIOJIb30BaHU-
€M COBPEMEHHON aHAJIUTUYECKON TEXHUKH.

Hexoropble M3 Ba)KHBIX TOKCHUKOJIOTMYECKUX B3aWMOIEHCTBH, Ha-
OMIOAeMBIX ISl PA3IMYHBIX MHUKOTOKCHHOB TPHUBEEHbI B mpuil. 2 [45]
W Ha puc. 6-27.

CoueTaHHbIE MUKOTOKCHKO3BI €lIle HeJIOCTaTOYHO W3y4EeHBl, a IIpOBe-
JIEHHBIE UCCIIEZIOBAaHUS COYETAaHHOTO BO3IEMCTBUS JAHHBIX TOKCHKAHTOB
YKa3bIBAIOT Ha WX B3aMMOYCHJIMBAIONIMK (PPEKT HA OPraHh3M JKHUBOT-
HBIX, YTO CJIEIyeT yYMTHIBAaTh MPU CAaHUTAPHOW OIIEHKE KOPMOB M JTHa-
THOCTUKE OTPABJICHUH KUBOTHBIX.

Puc. 6. Ilopasicenue pomosoti Puc. 7. Hekpos epebeuika nemyuwikos
NOIOCMU NEMYUIKO8 NPU XPOHUYe- npu xponudeckom T-2 moxcuxose
ckom T-2 mokcukosze u agrnamorxcuxosze na gone
u agnamorxcuxosze Ha Goue depuyuma eumamuna A
depuyuma eumamuna A 6 kposu 8 Kpogu
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Puc. 8. Bynveosazunum y ceunok Puc. 9. Buinadenue érazanuwa
npU 0OCMpoM 3eapaieHOHMOKCUKO3e V C8UHOK NPU OCIMPOM
3eapaneHOHMOKCUKO3e

B e

Puc. 10. Ilopasicenue nevenu Puc. 11. Acyum opoiinepos
v bpoinepos (T-2 moxcun, gymonu- [no 43] npu muxomokcuxoze
sun B1, JJOH) (seapanenon, pymonuzunvt u JJOH)

Puc. 12. Hekpo3s koHuuka sizvika Puc. 13. Yepnas opuionceiika
y bpoitnepos (T-2 moxcun, y bpoiinepos (T-2 mokcun,
¢ymonusun Bl, JJOH) ¢ymonuszun B1, JJOH)
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Puc. 14. I'unepemusi,
KamapaibHo-2eMoppazuieckoe
socnaneHue JHeenyoKka y nopocsin-
omwvemviueil (T-2 moxcun,
seapanenon, JJOH)

Puc. 15. l'unepemus
U 8ocnaneHue NoYeHHOU T0XaAHKU,
cenadicusanue cnoes nouex
y nopocam-omuvemiuiei
(T-2 mokcun, seapanenon, JJOH)

Puc. 16. Peakyus kuweunuxa

Y ROPOCAM-0MmbeMbluietl Ha KOpM
¢ muxomorcunamu (T-2 moxcun,
seapanenon, JJOH)

Puc. 17. Ilopocenok 300posuiii
(cnesa) u nonyuwaswuil payuon
¢ muxomoxcunamu (cnpasa)
6 meuenue 14 cymok
(T-2 mokcun, seapanenon,

HOH)
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Puc. 18. Couemannwiii
T-2-aghnamorxcun Mukomoxcuxos.
IHopocenok 6 6ozpacme 10 cymok

(Capmanoscruit paiion,

Pecnybnuxa Tamapcman).
Buipaoicennvie cemoppacuu
6 MbIUUEUHOU MKAHU.
Tunepemusi cocydos
BHYMPEHHUX OP2AHO8

Puc. 19. Duoomempum xopos
Ha one nompeobnenus cenaica,

cooeporcauje2o namynum

Puc. 20. «Kpyanoe cepoye» [no 43]
RUZMEHMAayUst HCUPOGOU MKAHU NPU

MUKOMOKCUKO3€e Y Opolliepos:.

1 — 300posoe cepoye; 2 — payuon co-

Oeporcan 2% niecnesenoozo kopma
F. graminearum 5883; 3 — payuon

cooepoican 2% niecnesenosozo kopma

16

Puc. 21. Ileuenv nopocsm-
omvembluieil npu XPOHULeCKoM
muxomoxcuroze (T-2 mokcun,
seapanenon, JJOH) ¢ ocrnoscrenuem
baxkmepuanbHoOU UHGeKyuu
(krocmpuouos, konubaxmepuos)



Puc. 22. I'ucmocmpyxmypa
CEMEHHUKOB ) ICUBOTNHDBIX,
NONYYABUUX CUUCMBIU» KOPM

Puc. 23. Hapywenus
cnepmamozenesd, Cnepmanmo2eHHblil
snumenuil ObL1 OUCMpopuuecKu
U3MEHeH, NJIOMHOCMb
CNEPMAmMO2enHO20 SNUmenust
YMeHbuleHa, Haboanacsy
uacmuyHas e2o0 0ecKeamays,

8 npoceeme KaHaIbye CoOOEPICANUC
PpeoKue cnepmuu u Oempum y
nonyuaguiux covemanno T-2 u
agnamoxcun Bl (menvuwe IJIK)

Puc. 24. Cruzucmas xumeynuxa

¥ KOpOG npu couemanHom ompasJie-
nuu T-2 moxcurom u necmuyuoom
MEmCYbGypoImMemuiLom
(pasoenvroe 6sedenue nemoxcuuHo)

Puc. 25. Bpouxonneemonus mensam,
OCNOINCHEHHAS ACTEP2UNILE30M
Ha hone Xponuuecko2o aniepeosd,
8bl36aHHAS NOMpedileHueM Cend,
nopaoicennozo (115 vacmv) A. flavus
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19,9
20

19,5 19,1
M - GUonorvHeckui
19 KOHTpOIb;

B - T-2 TOKCWH
18,5

17,5

Hauano onbita CpegHAsasa  KoHelonbita
onbIT

Puc. 26. Monounas npodykmusnocms Kopos npu nompebieHuu Kopma,
konmamunuposannozo T-2 moxcurom (120 mxelke kopma),
6 mevenue 10 cymox (=10, P<0,05)

MET/KT

® - AeNnLTamMeTpuH;
B - AENETaMETPUH +
T-2 TOKCUH

0

Ceppue MNenme Mevews Mowsw  Cene-  Moar  Meiwys
3EHKA

Puc. 27. Bausnue couemannozo nocmynienus T-2 moxcuna (yposens IJ[K) u

Oenbmamempuna Ha COOepHCaHie Oelbmamempuna 6 op2anax, melke
2.3. JTabopaTopHbIe uccrenoBaHns

JlaGoparopHble MHUKOTOKCHKOJIOTHYECKHE HCCICIOBaHHS, IPOBOJM-
MBI€ C LIeJIbI0 IOCTAHOBKM JMarHo3a, BKJIIOYAIOT B ce0sl KaK TOKCHKOJIO-
THUYECKHUE, TaK ¥ MUKOJIIOTHUECKUE aHAIN3bl KOPMOB. CxeMa M BO3MOXK-
HBIE METOIbI JIAOOPATOPHBIX HMCCIICOBAHUI TPENCTaBICHBI Ha puc. 28.
JlaGoparopHble HCCIEIOBaHUS SIBISIOTCS OCHOBHBIMHU ISl TOCTAHOBKH
JIMarHo3a Ha MUKOTOKCHUKO3, OCHOBHOM KpUTepHii — 00HapyKeHUEe MUKO-
TOKCHHOB B KOpMax.
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Opr: TH- Onpe Mukonorn- Humkaums
HECKHE obeit HecKue MHKOTOKCHHOB

HCC/ICIOBAHHA TOKCHYHOCTH HCC/ICIOBAHHA

5
Onpenenexne )
Fising Komnan upoﬁa] | Munpocxonus] Mertox TCX

—T

L3

_— ™\
0I1 CIACCHHE Buon 53 Ha Tlocessl Ha
e po— Meron AKX
NMPOCTEHIIHX NHTATENLHBIC
cpen

i |

Heenenosanne Buonpoba Ha | Bruenenne
BKYCa peIBKax rynmi rpuba- Meron BIkX

NPOJYLEHTA

- ™\ Rl
Buonpoba Ha Onpenenenne MukpobHOnOrH-
Benbix MBILIax TOKCHIEHEOCTH HeckHii MeToa
rprbos
R

Ipoba
Gopojikax kyp

Buonpoba Ha
/X KHBOTHBIX

Puc. 28. Memoovl Mukomoxkcuxkonoeuuecko2o uccied08aHusi KOpmos

Meron MDA

i

2.3.1. Mopsgok or6bopa npob, opopmaeHue
U xpaHeHue ob6pa3L,0B KOPMOBbIX CPEACTB,
HarnpasBJiseMbIX Ha nccsiegosaHume

Memoodwvr ombopa npo6. OT60p MPOO IPOU3BOTUTCS B COOTBETCTBUH C
HOPMAaTHBHBIMH JIOKyMeHTam¥ [2, 4, 5, 10, 11, 14, 22].

[Ipu AMarHOCTHKE MHKOTOKCHKO30B HAauOOJIbIIee KOJUYECTBO OIIHU-
60k (10 33%) npu orpesieieHMH MUKOTOKCHHOB BO3HHKAET B MPOIECCe
orbopa mpob. HeoOXxoanmMo y4uThIBaTh, YTO TPUOBI HEOAWHAKOBO pac-
npeesieHbl Ha PACTEHHUSX B MOJIC MJIM B KOPMax BHYTPH XPaHWIUINA U
JIKe Cpeld 3epeH OJTHOTO KYKYpY3HOTO MOYaTKa, HOTOMY OY€Hb BayKHA
TEXHHUKA B3SITUSI CpellHer PoOkI [isi TPO(QUITAKTUKU B 0TOOpa TIPoO MpH
JIMarHOCTHKE MUKOTOKCHKO30B.

[pu mogo3peHny Ha BO3HHMKHOBEHHE B XO3SIHCTBE MHKOTOKCHKO3a B
HEePBYIO OYepe/lb HEOOXOAUMO HCKITIOUUTD (10 BO3MOXKHOCTH) U3 PAIHO-
Ha JKUBOTHBIX MOJ03PUTEIbHBINA KOPM, B3SITh POOBI U OTIIPABUTH UX Ha
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WCCcIieIoBaHUE B BETEPUHAPHYIO J1abopaTopuio. C 1eNblo YCTaHOBICHHUS
JIETabHOM MPUYHMHBI 3arPSI3HEHNST KOPMOB MHUKOTOKCHHAMH JIJISl KCClie-
JIOBaHUS BBICBUIAIOTCSI MPOOBI BCEX KOPMOB, BXOJMBIIUX B CYTOYHBIM
palyoH B TEYEHUE OJHOTO MeECsIa JIO0 MOSIBICHUsT OOJE3HM, U OCTATKH
KOPMOB B KOpMymiKax (rpyOble KOpMa OTOMpPAIOTCS M3 MOPaKEHHBIX
YUYaCTKOB MapTHH), @ TAKXKE 110 BOBMOKHOCTH MHIPHIHUEHTBI U3 KOTOPBIX
COCTOSIT TOTOBBIE KOMOMKOPMA.

[IpoObl B J1a0OpaTOpPUIO OTIPABISIFOTCS KaK MOXHO ObicTpee. s
TPAHCHOPTUPOBKU M XPaHEHUs MPEANOYTUTENIbHEE WMETh CyXHe Ipo-
0b1. Cyxue mpoObl PEeKOMEHIyeTcsl cOOMparh B MarepyaTble MEIIOYKH.
[TnacTmMaccoBble MENIOYKM UCIIONB3YIOTCS B TEX CIIydasiX, KOrJa 3epHO
«MEpTBOE» WJIM THIATENFHO MPOCYIICHO, & TAKKE € OOJIBIINM IPOLIEHTOM
BIIXKHOCTH TIPW YCIIOBHH, YTO ISl IPEAYIIPEKICHHUS POCTA TUIECHEBBIX
rpuOOB MPOOBI MOBEPTaIOTCS OXIAKACHUIO M 3aMOPO3Ke. 3aMOPOXKEH-
HBIE TIPOOBI XPaHSTCS 710 TIOCTAHOBKHU aHAJIN3a.

B compoBoaHTEIEHOM TIOKYMEHTE YKA3bIBAIOTCS 1IEJIb UCCIIEIOBAHUS,
BUJI KOPMOBOTO CPEJICTBA, €0 HA3HAYCHUE, Macca MapTHH, MECTO 0TOO-
pa poOBI; Y KOMOMKOPMOB, KpOME TOTO, — HOMEp M cocTaB perenTa (B
ClIydae OTKJIOHEHHS OT HeTro JOJKHA MPUIIaraThCsl KOMUs Ka4eCTBEHHOTO
YIOCTOBEPEHHSI), HAUMEHOBAHUE TIPEANPUATHSA-U3TOTOBUTEIIS, 1aTa BbI-
paboTku nmpoxyKiuy, 0003HaYeHNEe CTaHAapTa Ha Hee, HOMEp CMEHbI, HO-
Mep MapTHH.

[Tpy AMarHOCTHYECKUX UCCIIEOBAHUSX JOTIOJIHUTEIBHO YKa3bIBAIOT-
Csl laTa BO3HUKHOBEHUS 3a00JIeBaHus, BU U YUCIIO 3200JIEBIINX KHUBOT-
HBIX, OCHOBHBIC KIIMHMYECKHE MPU3HAKU. B ciydae majexa >KHBOTHBIX
K CONPOBOJUTEIBHOMY JIOKYMEHTY MpPUJIaraeTcsi KONusi akTa BCKPBITHS
C TIOIPOOHBIM OIMCAHWEM YCTAHOBICHHBIX I1aTOJIOTOAHATOMHYECKUX
W3MEHEHUH, a TaKkKe KOIMS IKCIEePTH3 BeTEpUHAPHOH Jlaboparopuu 00
UCKITIOYCHUH MH(PEKIIMOHHBIX 00JIe3HEW U OTPABIICHHUHN KUBOTHBIX XHUMH-
YECKHMH M PACTUTEILHBIMHU SI7IAMH, €CITH TAKHE UCCIICAOBAHUS K YKa3aH-
HOMY MOMEHTY MIPOBE/ICHBI.

2.3.2. OpraHonenTu4eckui aHaian3

Memoowl ucneimanuii. VIcibITaHUA TPOBOASTCS B COOTBETCTBUH C
HOPMAaTHBHBIMH JJIOKyMeHTamHu [3, 7, 12].
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[Ipu nuarHOCTUMKE MHUKOTOKCHKO30B TPAJWIIMOHHBINA OpraHOJIEeNTH-
YeCKHil aHaJi3 KOPMOB, B OCOOCHHOCTH KOMOMKOPMOB, HE BCETIa JIaeT
aJIeKBaTHBIN pe3ynbrar. TepMuueckas o0pabOTKa yOUBaeT MPOAYICHTHI
MHUKOTOKCHHOB, HO TIPH 3TOM KOpMa MOTYT COJIep’KaThb MHUKOTOKCHHBI,
3aTXJIBIN 3aMax U TOPHKUI MPUBKYC TAK)KE HHAKTUBUPYETCS Pa3TUIHBIMU
no0aBKaMHu, KpOME TOTO, J00ABIISIOTCS pa3inYHbIe YCUIHTENN BKyCa M
MOEIaeMOCTH KOPMOB, ITO3TOMY €CTECTBCHHBIH MEXaHU3M 3aIlUThl (pe-
aKIMs HA 3al1aX ¥ FOPbKHUM BKYC, KOTOPbIE OTJIMYAKOT COACPMKAIIMM MHU-
KOTOKCHH KOpPM) He cpabarbIBaeT, U HaOJIIOaeTCsi MHOTIA TapaoKCallb-
HBIH 3 dexT — morndarT 1 3a001eBalOT Hauboee 3J0POBbIe, AKTUBHO
MOE/IAI0IINE KOPM 0COOH.

2.3.3. OnpepgeneHue obLLeli TOKCUYHOCTHU

Memoowvr ucnvimanuii. VICIBITHUS TTPOBOJSATCS B COOTBETCTBUHU C
HOpPMaTHBHBIMU JokymeHnTamu [19, 42]. TIpu THarHOCTHMKE MHKOTOK-
CHKO30B UMEIOTCSI OCOOCHHOCTH, KOTOPbIE HEOOXOIMMO YUUTHIBATH IIPH
MOCTaHOBKE Juaruo3a. OnpeseneHue o0Iei TOKCHYHOCTH WX POBE/Ie-
HUE TOKCHUKO-OMOJIOTMYECKOrO aHaJlM3a BKIIFOYAeT B CeOsl omnpesesicHue
00I11e# TOKCUYHOCTH BOJHBIX U BOJTHO-AI[ETOHOBBIX SKCTPAKTOB HA TECT-
o0bekTax uHQy3opusx. [locne MONOKUTENBHON peakuy Ha HHPY30pH-
SIX OMPENENISIOTCS OMHUM M3 CIEAYIOIUX METOIOB. OMOMpoOoil areTo-
HOBOT'O M BOJHOTO 3KCTpaKTa Ha OCJIbIX MBIIIAX U OIICHKOUN BO3JCHCTBHS
al[ETOHOBOI'O IKCTPAKTA Ha KOXKY KPOJIUKA.

[Ipy MHUKOTOKCHKO3aX HCHBITaHUS Ha MHQY30pHSIX J0CTATOUHO CO-
MHUTEJIbHBI — COBIIAJICHUE PE3yJIETATOB TOKCHYHOCTH M Ha MBIIIAX CO-
craiser He Oonee 30%. Buecenue T-2 TOKCHMHA B KOHIEHTPAIUSIX 10
150 MKr/KT He BBI3BIBAJIO TOKCHUESCKOW peakinu nH(y30puii, a apuarok-
CHH B KOHIIEHTpaIuu 5 MKI/KT Bei3biBasl rroens B 40% TecT-00hEKTOB.

[Ipu mocTaHOBKE KOXKHOW MPOOBI CIICAYET YUUTHIBAThH, YTO ITOJIOKH-
TeJbHAS MPo0a HA KOXKE KPOJIMKA XapaKTEepU3yeT JIePMaTOIUIHbIE CBOM-
CTBa UCCJIEJYEMOro BEIIeCTBa, a HE NPSIMYI0 €ro TOKCHYHOCTh. B kopme
TaK)Ke MOTYT ObITh MHKOTOKCHHBI, HE 00JaJarollKie JACPMaTOLUIHBIMU
CBOICTBaMH.

[Ipoba Ha MbIlIaxX LIEHHA T€M, YTO BBISBISCT JICHCTBUTEIbHYIO TOK-
CHUYHOCTh BEILIECTB, OJIHAKO B CJIy4ae BhIITAMBAHMUS MbIIIIAM BOJHOTO JKC-
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TPaKTa MHOTME MHUKOTOKCHHBI HE W3BJEKAIOTCS M3 KOpMa, TaKk Kak He-
pacTBopuMbI B Bojie. OTpHIaTeIbHBIN PE3y/IbTaT HE UCKIIIOYAET B KOPME
HAJIMYUSI MUKOTOKCHHOB B KOHIIEHTPAIMSAX MCHBIIHX, Y€EM TOKCHIECKHUE
JUTSL MBIIIICH, HO KOTOPBIE MOTYT OBITh TOKCHYHBIMH [Tl HEKOTOPBIX KM~
BOTHBIX, HAIIPUMEP, CBHHEH (3eapajieHoH).

Buomnpo6a Ha upnuisrax 10-15-cytouHoro Bo3pacta siBisiercs: Oojee
aJICKBATHOM MOJIENBIO, YeM KOJKHasl TIPo0a, HO, K COXKAIICHHUIO, HE OIUca-
Ha B [OCT u B GOJIBIIMHCTBE CIy4acB HE BBIMOIHSIETCS B J1a00paTOPHsX.
BosbuMHCTBY j1aboparopuii MpodIeMaTHYHO MCII0JIB30BaTh BT KaK
C TOYKH 3pEHHs PUOOPETEHMS, TaK U HAIWYHUsI YCIOBHM IS UX COMEp-
HKAHUSL.

Hawubosnee 10CTOBEpHBIM MMOKa3aTesieM KauecTBa KopMa SIBIISIETCS pe-
aKIIMsI TOTO BUJIA )KUBOTHBIX, KOTOPBIM €0 CKaPMIIMBAIOT. B coBpeMeH-
Ho#t pepakiuu [OCT 31674-2012 [19] oTcyTCTBYET yIIOMHHAHKE O OHO-
npobe Ha IETEeBOM CEIbCKOXO3SICTBEHHOM JKMBOTHOM, KOTOpPOE OBLIO
omucaHo B «MeTomuyeckux ykazaHusx...» [43]. Pekomenmyercs mis
YCTAHOBJICHUSI POJIM KOPMOB B BO3HHUKHOBCHHH 3a00JICBaHHI HEBBISC-
HEHHOM STHOJIOTHHU MIPUMEHSTH CKapMIMBAHUE TT0JI03PUTEIIBHBIX KOPMOB
TEM BHJaM >KHBOTHBIX, KOTOpBIC Gonenu B xo3stiicTBe. [Ipu mocraHoB-
K¢ OUONPOOBI HEMOCPECTBEHHO B XO3SICTBE MOMOMBITHBIM YKABOTHBIM
(3-5 T0J10B) CKapMIMBAIOTCS TMOMO3PUTEIBHBIE KOpMa B KOJIHYECTBE,
HpeyCMOTPEHHOM CYTOYHBIM paioHoM. Kopma narorcst 6e3 nepepbia
B Teuenue 10 qHeit. 3a MOJOMBITHEIMY JKHBOTHBIMH BEIYTCSI €XKETHEBHbIE
KIMHUYeCKHe HaOroeHus. [10I0KUTENbHBIME MTOKA3aTeNIsIMU OUOIIPO-
OBl SIBJISIFOTCS CIIETYFOIIHE:

® [10TEPs B MACCE;

® PaCTpPOICTBA JKEIYJOUHO-KHIIEYHOTO TPAKTA;

® yCUJICHHE COJIMBALIHY;

® CKpexeTaHue 3y0aMu, CTOMAaTUT ¥ PBOTA, B YaCTHOCTH Y CBHHEH;

® [IOHWKCHHBIH anneTuT (MOKeT ObITh HOPMAJIbHBIIA);

® HapylleHHe KOOPIMHAINH JBIKCHHIA;

® JIPOKb;

® YrHETeHUE COCTOSHUS;

® a0opThI;

® TeMIeparypa IpH 3TOM MOXKET ObITh HOPMAIbHOW HIIM TTOHIKEH-
HOIA.
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[Mpumensiempie B [OCT apOuTpa)kHble METOJbI HE YUHTBIBAIOT MPO-
M30LIEIINX Kau€CTBEHHbIX U3MEHEHUH B COCTAaBE COBPEMEHHBIX KOM-
OMKOPMOB, MIPOU3BEACHHBIX C HCIIOJIb30BAHUEM OPraHUYECKUX KHUCIIOT,
apoMaru3aTopoB M JAPYrux 100aBok. OJHAKO OTKA3bIBATHCS OT 3TUX Me-
TOJIOB HEJIb34. YUUTHIBAS peaJIMU CEIbCKOTO X03siicTBa Poccuu, oHu mo-
PO OKa3BIBAIOTCSA SAMHCTBEHHBIM KPUTEPUEM, OTBEUAIOIINM 32 O6e301ac-
HOCTh KOPMOB, M OBIBAIOT HE3aMEHHMMBI B CJIyd4asX, Korja HEOOX0IuMO
CPOYHO J1aTh OTBET O BO3MOKHOCTH HCIOJIb30BAHUS TOTO UM UHOTO KOP-
Ma. [lapamiensHo TecTy Ha MH(Y30pUIX MPH JTUATHOCTUKE MHUKOTOKCH-
KO30B CIIEAyeT B 00S3aTEIHHOM TMOPSAKE MPOBOAUTH TECTHI HA MBIIIAX
WJIA KPOJIUKaX.

2.3.4. Mukosiorn4ecknii aHaians

Memoowl ucnvimanuti. VIcubiTaHus TPOBOISTCS B COOTBETCTBHU C
HOPMaTHBHBIMH JIOKyMeHTamH [5, 6, 8, 9, 13, 35, 37, 38, 43].

MUKOJIOTHYECKUM aHAIU3 IIPU AUATHOCTUKE MUKOTOKCUKO30B BKIIKO-
JaeT B ce0st onpenenenue odiiero yncia rpudos (OUI') B kopmax, pojio-
BYIO MJICHTU(UKAINIO TPUOOB, BUJOBYIO HICHTU(DHUKALNIO psiia TPHOOB
U ONpe/Ie/ICHHe TOKCHYHOCTH BBIJCICHHBIX H30JI1TOB. MHUKOJIOTHUECKHE
UCCIIEIOBAaHKS TIO3BOJISIIOT JIaKe MPU OTCYTCTBHH B MPOOE KOPMa MHUKO-
TOKCHHOB BBIJICJTUTh IPHO-TIPOIYIICHT M BOCIIPOU3BECTH OOJIC3HD Ha Jia-
OOpaTOPHBIX U CEIIbCKOXO3SHCTBEHHBIX KHBOTHBIX.

B ciy4ae ycTaHOBJIEHHS TOKCHYHOCTH KOPMOB ITPU MHUKOJIOTHYECKHX
UCCIIEIOBAHMSX, @ TAKXKE JUIS BBISBICHUS POJIA TPUOOB B STUOJIOTUH MH-
KOTOKCHKO30B TOKCHYHOCTb KYJIBTYP IPHOOB OIPEIeIsIeTCs] yCKOPEHHBIM
METOIOM ¢ HMCIOJB30BaHKeM Tpocrteiimux (Paramecium caudatum), a
TaKKe METOJIOM KOXKHO# 1po0sI Ha kpouke [43].

O6HapyxeHue TprOOB-IIPOJAYLIEHTOB OTACIbHBIX MHKOTOKCHHOB,
a TakKe 3HaHHs CKOPOCTH MX POCTA U YCJOBHIA, MPU KOTOPBIX OHH 00-
pa3yroT TOKCHHBI Ha JTAHHOM BHJIE KOpMa, MO3BOJISIOT OTBETHTh Ha BO-
IPOC BO3HMKHOBEHHSI YIPO3bI 3arps3HEHUs] KOPMa MUKOTOKCHHAMH TIPH
XpaHEHUU ¥ HAMETHUTD IyTH €ro peanu3anuu. /s noBbIIIEHHOro 00pa-
30BaHHs ITPHOAMU MHUKOTOKCHHOB TPEOYIOTCS CTPECCOBBIC YCIOBHUS JUIs
npoayueHta. Hampumep, TokcuHooOpa3oBanue Fusarium mossbiaercs
OCEHbIO M BECHOI ITPU YepeI0OBaHUN 3aMOPO3KOB M OTTEIIENICH, @ TOKCH-
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HOOOpa30BaHUE psifia aCHePruill aKTHBU3UPYETCS IIPU CaMOCOTIPEBaHUH
3epHa. [ToaToMy HepellKu ciyyau, KOrja BUAMMOTO TUIECHEBEHUS HET, HO
KOPM TOKCHYEH M UMEIOTCSI TOKCHHBI, 1 HA000POT, — HaOJII01aeTCsl BhIpa-
YKEHHOE TJICCHEBEHUE KOPMa, HO OlacHbie (periiaMeHTHPOBAHHBIC) MUKO-
TOKCHHBI OTCYTCTBYIOT.

TokcuuHble ¥ CIa00TOKCHYHBIC HM30JISThI TPUOOB BBLICISIOT JIaXKe
N3 HETOKCUYHOI'0 KOpMa. Ha ocuoBanun JaHHBIX PE3YyJIbTaTOB MOXHO
OLIEHHUBAaTh TOKCUIE€HHBIM MOTEHIMAJ] MUKPOMHUIIETOB KOPMOB. B naib-
HEWIIIEM OT 3TOTO MOXKET 3aBUCETh OE30MaCHOCTh KOpMa MPHU XPaHCHUH,
BBISIBIICHUC TOKCI/IHO6pa3yIOHH/IX MHUKPOMUIICTOB B TOKCUYECKOM KOpME
TMIO3BOJIACT BOBPEMSA UCKIIIOUUTHL HEKOHAWIMOHHBIC KOPpMa U3 paliMoHa, a
B YCJIOBUSIX MaJeKa )KUBOTHBIX — CJIEIaTh 3aKIIFOUCHHE 00 ITHOJIOTHYE-
ckux (akTopax 3a00JIeBAEMOCTH U MPUIYUHAX THOCITH KUBOTHBIX.

2.3.5. UHgukaunss MUKOTOKCUHOB

Onpenenenne MUKOTOKCHHA T-2 B KOpMax IMPOBOAWTCS B COOTBET-
creun ¢ [15, 17]. B ®I'BHY «®LTPb-BHUBU» pa3paboTanbl MeTO-
JMYEeCKHe PEKOMEHIAIUK 110 WHIUKALUK T-2 TOKCHHA B 3epHO(ypake ¢
MOMOIIBIO XPOMATO-MacC-CIEKTPOMETpa U 10 UHUKAIMK T-2 TOKCHHA B
3epHO(dypaxe ¢ IOMOIIBIO Ta30KUAKOCTHON xpomarorpaduu. Pexomen-
JIyeTcsl TaKoKe MCIONIb30BaHUEe MeToa Oroasrorpadun. biarogaps mpo-
CTOTE METO/Ia €r0 MOYKHO MCIIOJIb30BaTh JIJIsl OIHOBPEMEHHOT'O OIpe/iesie-
Hust T-2 ToOKkCHHA U ero MeTaboauToB. CXemMa OJHOBPEMEHHOTO OIpe/ie-
nenust T-2 tokcuna u HT-2 TokcuHa B KOpMax anpoOWpoBaHa METOIOM
ouoasrorpaduu [31, 32, 35].

Onpenenenne Haanuus B kopmax adaarokcuaos (B1, B1, B2, G1, G2,
M1) poBomsT B cOOTBETCTBHHM ¢ pekomeHaanusamu [17, 30], seapaneno-
na—[15, 17, 18, 20, 39], nezokcunuBanenona —[21, 39, 49], oxparokcuna
A —[15, 17]. Onpenenenune natyianHa B KopMax npoBomsT 1o [16]. Kpome
TOT0, MOYKHO OTIPEACIUTh cofiepkanue Gpymonnsuna Bl u crepurmaro-
muctrHa B KopMmax [17]. B ®T'BHY «®LTPB-BHUBU» pa3paboras
METOAMYECKUE YKAa3aHHs M0 IKCIIPECC-METOY OIPEICICHUS] OXPATOKCH-
Ha A [40], meTonuka ompeeneHusl MaTylInHa U CTEPUIMATOLUCTHHA B
sepaodypaxe [41], morunudopmuna B kopmax metomom TCX n BOXKX
[44]. NmeeTcs Takke BO3MOXKHOCTD ONpeesieH s nuTpuHuHa [49].
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Ocobennocmu unmepnpemayuu pe3yibmamos Uccie008anull npu
duazHocmuke MUKomoxkcuxo3o8. Ilpu orieHke pe3ybTaToB MUKOTOKCHKO-
JIOTHYECKUX aHAJIN30B HEOOXOANMO YUHUTHIBATH HE TOJIBKO JaHHBIE OJHOM
npoOkl, Kak HanpuMmep, IpoObl Ha KOKe KPOJIHMKa WM XpoMaTtorpaduu B
TOHKOM CJIO€ CHJIMKArelsi, HO M BCEX OCTAJbHBIX JTAllOB, BXOJSIIUX B
KOMIUIEKC MCCieioBaHui (OpraHoJIenTHYeCKUe, MUKOJIOTHYECKUE, TOK-
CHKOJIOTHYECKHE U [Ip.), @ B ClIy4ae MOCTAaHOBKH THArHO3a — KIMHHYE-
CKHE NMPHU3HAKK OOJIE3HU M MAaTAIOr0aHATOMUUECKUE H3MEHEHUSI.

OOHapyKeHne MUKOTOKCHHOB B HEOOJIBIIINX KOJMYECTBAX HE JIOJKHO
yCIIOKauBaTh OIUTENFHOCTh Bpaueil, Tak Kak OHU PACIPEICIISIOTCS B KOP-
Me KpallHe HEpaBHOMEPHO, H €CJI MUKOTOKCHH OOHAapy’KeH, TO CIeAyeT
MOHUMATh, YTO B KOPME B HEKOTOPBIX MECTaX €ro KOHICHTPAIHS MOKET
OBITh B JIECATKU pa3 OoJIbIIIe.

[lpy ycTaHOBIEHUHM HAIWYHS MUKOTOKCHHOB M OINpECIICHHBIX BU-
JIOB TPUOOB 3aKIIIOUYEHHE O BO3MOXKHOCTH HCIIOJIB30BAHHS TaKUX Hap-
THHA KOPMa BBIJJAETCS B COOTBETCTBUU C HOPMATUBHOM JOKyMEHTaLUEH
10 TIPEIeIbHO TOMYCTUMOMY KOJMYECTBY MHKOTOKCHHOB [24]. OmHako
JIAaHHbIE HOPMATHBBI yCTapel W B HACTOsIIEE BPEMs MPHUCXOIUT Tepe-
CMOTpP HOPMAaTHBOB, KOTOpbIE OYyT periaMeHTHPOBAaHbI B TeXHHYECKOM
pernamenTe TamokeHHOTO coro3a «O 6e30MacHOCTH KOPMOB U KOPMOBBIX
no6asok» (TP 201_/00_/TC). Ot HOpMATHUBBI B OCHOBHOM OTPaKCHBI
B PexoMeHIanusmX Mo MUKOTOKCHKOJIOTHYECKOMY KOHTPOJIO KOPMOB ISt
CeITbCKOXO3HCTBEHHBIX JKUBOTHBIX [49]. Ha ocHOBaHuu ombiTa paspa-
OOTYMKOB HEKOTOpPhIE HOPMAaTUBBI CHUKEHBI TI0 CPABHEHUIO C PEKOMEH-
JAIMSIMU, TIPEJICTaBICHHBIMU B TIpoekTe TexHuueckoro periiamenta Ta-
MOXKeHOTO coro3a (aduratokcu Bl, crepurmarorctit, pymonusus Bl,
3eapalieHOH), a TaKXkKe MPE/JIOKEH HOBBIN KPUTEPHUil 1O IIUTPUHUHY.

OnBIT NO3BOJISIET B LIEJIOM COTJIACHTHCS C THMHU PEKOMEHIAIMSIMU U
JIOTIOJTHUTENILHO YUUTHIBATH TIPU aHAJIM3€ KOPMOB Hapsiay ¢ T-2 TOKCHHOM
u ero Metabomut HT-2 TokcHH, cyMMa KOTOPBIX HE JOJKHA MPEBHIILATH
0,1 mr/kr kopma 1St B3pOCHbIX KUBOTHBIX U 0,05 MI/KT — 111 MOJTOTHSI-
Ka, a TaKKe ONpeelisiTh B KOpMax He TONbKo adiatokcun Bl, Ho u cymmy
admarokcunoB (B1, B2, G1, G2), uto cornacyercs ¢ TpeboBanusmu EC.
[Tp1 HOPMUPOBaHUM MUKOTOKCHHOB B KOpMax ITyIIHBIX 3Bepell B CBS3H
MU3MEHCHUSIMUA B TEXHOJOTMH KOPMIICHHS (3HAUMTENIbHOE YBEIMYCHHE
3€PHOBBIX KOMITOHEHTORB) ¥ (DM3HOIIOTHUECKONH 0COOEHHOCTRIO TUTOTOS -

25



HBIX (cmabast ciocoOHOCTh MHAKTHBUPOBATH MUKOTOKCHHBI B OPTaHU3ME)
clIeyeT yBeIMYMBaTh K03()UIIMEHT 3amaca U yMEHbIIATh JOIYCTUMBIH
HOpPMATUB B 2 pa3a OT HOPMbI, PEKOMEHIyeMO# MpoekToM TeXHU4eCKo-
ro periamera TaMOXEHHOTO CO03a. DTOT TE€3UC MOATBEPKAACTCS U IKC-
nmepuMeHTaNbHBIMU uccienoBanusimMu [50]. TIpu tHarHoCcTHKE MHKOTOK-
CUKO30B Hapsay ¢ ¢pymoHu3nHOM Bl pexomeHiyercs aHaJIM3UPOBaTh U
cojiepkaHre MOHIWIN(GOPMHUHA, a TaKXKe 00pallaTh BHUMaHUE Ha JPYTHUe
MOKAa3aTesM B KOPMax ISl Pa3InYHbIX BHIOB XMBOTHBIX (Ta0I. 2-7).

Tabnuma 2

HopmaTuBbl coaep:kaHusi MUKOTOKCHHOB JIJIsl CBUHET
(xoMOMKOpPMA MOJHOPANMOHHDIE /151 GEKOHHOTO OTKOPMA CBHHE,
KOMOHMKOPMA /ISl KOHTPOJILHOTO 0TKOPMa CBHHEIA,
KOMOHKOPMA MOJTHOPAI[MOHHBIE /ISl CBUHEI)

Jonyctumslii JomnycTumslii
YPOBEHb I10 IPO- | yPOBEHbD, IpeJ- | Pexomen-
[Tokazarenun eKkTy TeXHUUYEeCKOro | CTaBJIEHHBIN B JTyeMBbIi
pernamenTa Tamo- | peKOMEHIALMAX | HOPMATHB

JKEHHOTO COH03a [49]

1 2 3 4
Hanuuue npusnakos 3amec- | He gomyckaercst - He nomny-
HEBEHUS CKaeTcs

Hanuume cnesxaBimxcs, -
IJIOTHBIX KOMKOB

ITocroponnuii 3amnax -
(3arxJIbIid, IJICCHEBBIH,
THHJIOCTHBIN)
TOKCHYHOCTH B OHOIpPoOE -
ConeprxaHne CIIOPBIHBA U -
CIIOp TOJIOBHEBEIX TPHOOB B
kopme (He 6ornee), %:
JUTSl CBUHOMATOK, XPSIKOB, -
MTOPOCHT JI0 YSTHIPEX Me-
CSITICB
JUTSL OTKOPMOYHOTO MOJIOJ- 0,03 - 0,03
HSKa
ConepxaHre MUKOTOKCUHOB
(e Gosee), Mr/kr:
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Ipooonsicenue mabn. 2

1 2 3 4
0,02
admarokcun B1 0,05 (0,01)* 0,02 (0,01)* (0,01)
cymma adratokcuaoB Bl, i i 0,02
B2, G1, G2 (0,01)*
0,05
* * 1
OXpaToOKCHH A 0,05 (0,01) 0,05 (0,01) (0,01)
0,02
CTEPUIMATOLUCTHH 0,1 (0,05)* 0,02 (0,01)* (0,01)
T-2 TOKCHH 0,1 (0,05)* 0,1(0,05)* |0,1(0,05)*
Cymma T-2 Toxcnna n HT-2 i i 0,1 (0,05)*
TOKCHHA
Jle30KcuHIBaNIEHON (BOMH- 1(0,5) 1(0,5) 1(0,5)
TOKCHH)
3eapajieHOH 1(0,02)* 0,5(0,02)* |0,5(0,02)*
OymonnznH Bl 5 1(0,5)* 1(0,5)*
MounnudopMuH - - 1(0,5)*
Hurpunuu 0,1(0,05)* |0,1(0,05)*
OUT (ue 6onee), KOE/r 5x10* 5x%10* 5x%10*
* I[.]'If{ CBUHOMATOK, XPAKOB, IIOPOCAT 10 4 MCCAILCB.
Tabmuma 3

HOpMaTI/leI COICPKAHUA MUKOTOKCHHOB B KOPpMax

JJISL IPOAYKTUBHOM NTULBI (KYPbI, YTKH, I'YCH, HH/IeHKH, (a3aHbl,
nepemneJia, CTPaychl, ECAPKH)

JlomycTiMBIit

JlomycTiMBIit

Hanuume cnesxaBmxcs,
IUIOTHEIX KOMKOB

IocTopouHuit 3amax (3ar-
XJIBIH, TIJIECHEBBIM, THUIOCT-
HBIH)

Tokcn4HOCTH B OHonpode

YPOBEHb I10 NPO- | YPOBEHb, npe- | Pexkomen-
[Toxazarenn eKkTy TeXHHUYEeCKOro | CTaBJIEHHBIN B JTyeMBIii
pernamenTa Tamo- | peKOMEHIAUAX | HOPMAaTHB
SKEHHOTO COK03a [49]
1 2 3 4
Hanuune npusnakos 3amiec- | He gonmyckaercst - He nony-
HEBECHMSI CKaeTcs

27



Ipooonsicenue mabn. 3

1 2 3 4
CojiepkaHue CIiOpbIHBY U 0,1 - 0,1
CIIOp TOJIOBHEBBIX TPHOOB (He
6onee), %:
ConeprkaHne MUKOTOKCHHOB
(e Gosee), Mr/kr:
adarokcun B1 0,02 (0,01)* 0,02 (0,01)* 0,02
(0,01)*
cymma adratokcuaoB B, - - 0,02
B2, G1, G2 (0,01)*
OXpaTOKCHH A 0,05 (0,01)* 0,05 (0,01)* 0,05
(0,01)*
CTEPUIMATOIUCTUH 0,1 (0,05)* 0,1 (0,05)* |0,1(0,05)*
T-2 TOKCHH 0,1 (0,05)* 0,1(0,05)* |0,1(0,05)*
Cymma T-2 Tokcuna u HT-2 - - 0,1 (0,05)*
TOKCHHA
Jle30kcuHMBaIEHON (BOMU- 2 (1)* 1(0,5)* 1(0,5)*
TOKCHH)
3eapajeHOH 2 0,5(0,25)* |0,5(0,25)*
OymonnsuH Bl 5 2 (1)* 2 (1)*
Hurpunua - 0,1(0,05)* |0,1(0,05)*
MonunudopmMuH - - 2 (1)*
OUrI (ue 6onee), KOE/r 5x10* 5x10* 5x10*
Conepxanwue mpomaryn rpi- | 1x10% (must mo- - 1x10° (nst
6a Aspergillus fumigatus JIO/THSIKA) MOJIOTHSI-
B 1 (He Gonee) Ka)

* IpimursaTa B Bo3pacte 1o 90 mmei, Opoiinepst B Bozpacte 1o 30 faHel, yTaTa B Bo3pacTe 10 55
JHEl, TycsiTa B Bo3pacTe o 65 nHel, nHatomara B Bo3pacte 10 60 nHei 1 KyphI-HECYIIKIL
Tabmuua 4
HopmatuBbl conep:kanusi MUKOTOKCHHOB B KOpMax
JUISl KPYITHOI'0 pOraTroro cKora

JonycTtumslii Jomnyctumslii
YPOBEHB 110 IPO- | yPOBEHB, Npe- | Pexomen-
Ilokazarenun eKTy TeXHUUYEeCKOro | CTaBJIEHHBIN B JlyeMbli
pernamenTa Tamo- | pekoMeHAAlMAX | HOPMAaTHUB
YKEHHOI'O COK03a [49]
1 2 3 4
Hanuuue npusnakos 3amnec- | He gomyckaercs - He nomy-
HEBEHHUS CKaeTcst
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Ipooonsicernue mabn. 4

1 2 3 4
Hanuune cnexxaBimxcs, He nonyckaercs - He nomy-
[UIOTHBIX KOMKOB CKaeTcst
[TocroponHwmii 3amax (3ar- -
XJIBIH, TIJIECHEBBIM, THUIOCT-
HBII)
Tokcn4HOCTH B OHonpode -
ConepxaHre MUKOTOKCUHOB
(e Gosee), Mr/kr:
atmatoxcun Bl 0,02 0,02 (0,01)* 0,02
(0,01)*
cymmMma adratokcuaoB B1l, - - 0,02
B2, G1, G2 (0,01)*
OXPaTOKCHH A 0,1 (0,05)* 0,05 (0,02)* 0,05
(0,02)*
CTEPUIMATOLUCTHH 0,1 (0,05)* 0,02 (0,01)* 0,02
(0,01)*
T-2 Toxcua 0,1 0,1(0,05)* |0,1(0,05)*
Cymma T-2 Tokcuna u HT-2 - - 0,1 (0,05)*
TOKCHHA
Jle30KCHHUBAJICHOI (BOMH- 2 (H)* 1(0,5)* 1(0,5)*
TOKCHH)
3eapajieHOH 2 1(0,5)* 1(0,5)*
®ymonnsuH Bl - 5 (2,5)* 5(2,5)*
urpuaud - 0,1 (0,05)* |0,1(0,05)*
Iarynuu (cuoc, ceHax) 0,5 - 0,5
Popuaun A (ceno, conoma) 0,1 - 0,1
Jle30KkcHHMBAICHOI (BOMH- 1 - 1
TOKCHH), COJIOMa
ITopaxxeHHOCTH TPHOOM He nonyckaercs - He nomy-
Stachybotrys chartarum CKaeTcst
(= S.atra, S.alternans)
TopakeHHOCTH TpUbaMK - -
pona Dendrodochium
OUT (ue 6onee), KOE/r 5x%10* 5x10* 5x10*

* JloiiHBIE KOPOBBI, TEJIATA B BO3PACTE /10 YETHIPEX MECSIIEB.
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Tabmuua 5

HOpMﬂTI/IBbI CoaepKaHUuA MUKOTOKCHHOB B KOpMax IJid OB€Il H KO3

TOKCHUHa

Jomyctumslii HlomycTimiii
YPOBEHb T10 TPO- YPOBCHE, Pexomen-
ITokazarenu ekTy TexHuyeckoro HpeHCTaBneH_ JTyeMBbIi
pernamenTa Tamo- HBIH B peKo- HOpMAaTuB
MEeHOaluAX
JKEHHOTO COK03a [49]
1 2 3 4
Hanunuue npusHakos 3ariec- He nomyc- - He nomyc-
HEBEHUSI KaeTcst KaeTcst
Hanuuue cnexaBiimxcs, -
IUIOTHBIX KOMKOB
[MocroponHwuii 3amax (3ar- -
XJIBIH, TIJIECHEBBIM, THUIOCT-
HBII)
TokcHYHOCTH B OHonpode -
ConeprkaHue BpeJHOH MpH-
MecH:
CIIOPBIHBS 0,03 - 0,03
He nonycka- He nomyc-
ercs (arasra Kaercst
B BO3pacTe 10 (sarusTa B
YeThIPEX Mecs- BO3pacTe
11eBU OapaHbI- IO YeThIpex
MTPOM3BOIUTEIHN) MECSIIEB
n O6apaHsbI-
TIPOU3BO/IHU-
TEIIH)
CojiepxaHne MUKOTOKCHHOB
(ue 6onee), Mr/kr:
adnarokcun B1 0,02 0,02 (0,01)* | 0,02 (0,01)*
cymMa adaaTokciHOB Bl, - - 0,02 (0,01)*
B2, G1, G2
OXPAaTOKCHH A 0,05 0,05 (0,02)* | 0,05 (0,02)*
CTEPUIMATOIUCTUH 0,05 0,02 (0,01)* | 0,02 (0,01)*
T-2 TOKCHH 0,1 0,1 (0,05)* 0,025
CymmMma T-2 Tokcuna u HT-2 - - 0,025
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Ipooonsicenue mabn. 5

1 2 3 4
Je3okcuHuBaneHoN (BOMU- 2 1(0,5)* 1(0,5)*
TOKCHH)
3eapajieHOH 1 1(0,5)* 1(0,5)*
OymonnsuH Bl - 5(2,5)* 5(2,5)*
[urpunun - 0,1 (0,05)* | 0,1 (0,05)*
Popuun A (ceno, conoma) 0,1 - 0,05
Jle3okcuHuBaIeHO (BOMHE- 1 - 1
TOKCHH), COJIOMa
[opaxeHHOCTb TpUdOM He nomyckaercs - He nomy-
Stachybotrys chartarum cKaercst
(= S.atra, S.alternans)

[TopaxkeHHOCTH TpHUOAMU - -
pona Dendrodochium
OU4r (ue 6oxee), KOE/r 5x10* 5x10* 5x10*
* Slrusita B BO3pacTe 10 4 MECALEB, CySArHbIE U IOACOCHBIC OBLIEMATKU.
Tabnuua 6

HOpMaTI/lBI)l CoaepKaHusl MUKOTOKCHHOB B KOpMax Jist .nomazleii

JlonmycTumslii ypo-
BEHb 110 IPOCKTY

Pexomennyemblit
HOPMATHB C yde-
TOM TpeOOBaHMUI,

ITokazarenu TexHuueckoro peria-
MIPEACTaBICHHBIX
MeHTa TaMOKEHHOTO
B PEKOMCHIALUAX
coro3a
[49]
1 2 3

Hanuune IIPU3HAKOB 3aIlJICCHCBCHUSA

Hanwmuane CJIC’)KABIINXCS, IIJIOTHBIX KOM-
KOB

Tocroponuuii 3anax (3aTxJbli, miec-
HEBBIH, THUJIOCTHbIH)

TOKCHYHOCTH B OHOIPoOE

Conepxanue BpenHoi npumecH (cro-
PBIHBSI, TOJOBHSI)

He nomyckaercs

He nonyckaercs

Cozeprxkanne MUKOTOKCHHOB (He 6o-
Jiee), Mr/Kr:

adnarokcun B1

0,02

0,02 (0,01)*

cymma aduiatoxcuHos Bl, B2, G1,
G2

0,02 (0,01)*
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Ipooonsicernue mabn. 6

1 2 3
OXPATOKCHH A 0,05 0,05 (0,02)*
CTEPUIMATOLIUCTUH 0,05 0,02 (0,01)*
T-2 TOKCHH 0,1 0,05 (0,025)*
Cymma T-2 tokcuna u HT-2 tokcuna 0,05 (0,025)*
Jle30KcHHUBaIEHO] (BOMUTOKCHH) 2 1(0,5)*
3eapasieHOH 1 1(0,5)*
Oymonmsua Bl 2 5(2,5)*
[urpunun - 0,1 (0,05)*
Popunnn A (ceno) 0,1 0,05
[Mopaxennocts rpubom Stachybotrys He nonyckaerca | He nomyckaercs
chartarum (= S.atra, S.alternans)
TMopakeHHOCTB TpUbaMu poma -
Dendrodochium
OUr (ue 6omnee), KOE/r 5x10* 5x10*
* Xepebsita B Bo3pacTte 10 4 MecsIIeB.
Tabmuna 7

HopMmaTuBbl coep:kaHusi MUKOTOKCHHOB B KOPMAaXx JJIsl MyIIHBIX 3Bepeii
(JiacubI, mecubl, co00JIsI, HOPKH), KPOJIHMKOB U HYTPHi

JlomycTuMbIi ypoBeHb

10 TIPOEKTY N
p PexomennyeMblit
Iloxazarenn Texanueckoro
HOpMAaTUB
pernaMeHTa
TaMokeHHOTO COI03a
1 2 3

Hanuune IIPU3HAKOB 3aIlJICCHCBCHUSA

Hanuumne CJIC)KABIINXCH, IMJIIOTHBIX
KOMKOB

TocroponHuuit 3anmax (3aTxJbli,
TUICCHEBBII, THUJIOCTHBIN)

TOKCHYHOCTH B OHOIPOOE

He nonyckaercs

He nonyckaercs

Adnarokcun Bl 0,02 0,01
CymmMa adarokcunos Bl, B2, G1, - 0,01

G2

OxpatokcuH A 0,05 (0,01)* 0,025 (0,01)*
CTepurmMaTonucTuH 0,1 (0,05)* 0,05 (0,05)*
T-2 Toxcun 0,1 (0,05)* 0,05 (0,025)*
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Ipooonsicernue maoén. 7

1 2 3
Cymma T-2 Tokcuna u HT-2 Tok- - 0,05 (0,025)*
cHHa
Jle30KCHHNBAJICHOIT (BOMHTOKCHH) 2 (D)* 1(0,5)*
3eapaicHOH 1(0,02)* 0,5 (0,02)*
®ymonnsuH Bl 2 1
OUr (ue 6onee), KOE/r 5x10* 5x10°

* JIu1s MOJIOZHSIKA M B3POCIIBIX 3Bepeil B meproji 0epeMeHHOCTH U JIAKTALHH.

[IpeBblllicHUE PEKOMEHIYEMbIX B TaOJIHUIAX IMOKA3aTesIeld U COBMECT-
HOe OOHapyeHHe TOKCHMHOB T-2, aduiatokcuna Bl; T-2 Tokcuna, 3ea-
paJieHOHa, Jie30KCHHMBaeHoa; T-2 TokcuHa, aduatokctuHa Bl, nesok-
cunuBasieHona; T-2 TokcuHa, pymoHusnHa Bl Ha ypoBHE OT OHOTO J10
nByx u Bbiiie [1JIK HeoOXoauMo cunuTaTh Kak OIaCHOE COYETaHHUe, CIO-
cOOHOE BBI3BaTh CHWKCHUE MPOJYKTUBHOCTH, HUMMYHUTETA U KIMHHYE-
CKUU MHUKOTOKCHKO3.
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3. MPOPUJTAKTUKA MUKOTOKCUKO30B

3.1. O6wasa cxema npopunnakTUKu

[IpenoTBpaTuTh MUKOTOKCHUKO3BI Ha (pepMe — Ha TIOCIEAHEM pyOexe
«00OpOHBI» — CHEIHUATUCTaM XO3SICTB KpaitHe TpynHo. [loaTomy ocHo-
BOM MPO(MUIAKTHKH MUKOTOKCHKO30B CEITbCKOX03HCTBEHHBIX JKHBOTHBIX
JIOJDKHBI OBITh KOMIUIEKCHBIE MEPOTPUSTHS, HallPaBJICHHbBIE HA MPEIOT-
BpALCHUE WIHN CBEJEHUE K MUHUMYMY YPOBHEN MUKOTOKCHHOB B KOPMax
Ha BCEX ATalax UX IPUTrOTOBJICHMs], TPAHCIIOPTUPOBKH, XPAHEHUS U HUC-
nosb3oBanus (puc. 29).

MpoduaraxTuka

MHKOTOKCHKO30B

Cosnanune yeaosnii,
Cannrapno- %

pi " HPensTCTBY0IMX Monmwkenne
MHKOTOKCHKOJIOTHYeCKHii ;
Pa3sBHTHIO TOKCHTCHHBIX YYBCTBHTEIBHOCTH
KOHTPOJIL KOPMOB, 5
rpuboB u 0bHpa3oBaHNIO AKHBOTHBIX K /1liCTBHIO
CBOEBpEMEHHAs
HMH MHKOTOKCHHOB KaK MHKOTOKCHHOB

JAHATHOCTHRA

NpH 3ar0TOBKE KOPMOB,
MHKOTOKCHKO30B

TAK H NPH WX XPAHEHHH

Puc. 29. Komnnexc mep no npogpunaxmuke MuKOmoKkcuko306
3.2. MMKOTOKCUKOJIOTM4ECKNI KOHTPOJIb KOPMOB

Bce nmeromumecst U mocTymnaroime B X03sHCTBa KOpMa JT0KHBI HaX0-
JMTBCS TI0]] IOCTOSIHHBIM KOHTPOJIEM 300BETEPUHAPHBIX CIEIHATUCTOB,
UCIIOJIb30BaThCSl B PAIlMOHAX C YYETOM HX MHKOTOKCHKOJIOTHYECKOTO
aHAJIN3a U CAHUTAPHOTO COCTOSIHUS, PE3yJIbTaTOB JIAOOPATOPHBIX HCCIIe-
JOBaHUit (CM. pa3/esibl BhIIIE).
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@akT BBISBICHHS] KOHKPETHOIO MHUKOTOKCHHA HE JIOJDKEH pacleHH-
BaTbCsl CHEHUAIMCTAMU KaK OCHOBaHHE JJIsi HEMEJICHHOTO YHHYTOMKE-
HUs KopMma. HeoOxoauMo HalTH myTr Hanbosnee 3 PEeKTUBHOTO HCIIONb-
30BaHUSI TAKOTO KOPMa, CTapasich CBECTH O MUHUMYMa OTPHUIATEIILHOE
BIIMsIHUE 00OHAPYKEHHOTO MUKOTOKCHHA Ha KMBOTHBIX.

3.3. CozpaHue yCcnoBuii, CHUXKaIOLWKUX BO3SMOXHOCTb
pPa3BUTUA TOKCUIEeHHbIX rPUOOB
1 oOpa3oBaHNA UMW MUKOTOKCUHOB

3.3.1. ArpoTtexHu4yeckne MepornpusiTus

Ha BbInoTHEHHE arpOTEXHUUECKUX Mep 300BETepHAHPHbBIC CIICIHAIHI-
CThI B IICJIOM HE MOTYT BJIUMATH, HO AOJUKHBI 3HATh, YTO BXOJUT B 3TOT
KOMIIJICKC MepOHpHS[THﬁ: CBOCBPEMCHHAA U THIATCJIbHAA OYHUCTKaA HOJ'IefI,
HUIyIIUX I0J II0CEB 36PHOBBIX KYJIBTYD, OT IIOXKHUBHBIX OCTAaTKOB; YIIy4-
HICHHE KaueCTBa CEMsIH; BBIPAIIMBAHNE YCTOWMYHMBBIX COPTOB; COOIIO/IE-
HUE CeBOOOOPOTOB; AP PeKTrBHAS OOpbOa C COPHIKAMHU U BPEIUTEISIMU
3€PHOBBIX KYJBTYDP; CBOCBPEMEHHOE IPOBEACHHE ceBa, YOOPKH M BCeX
arpOTEXHUYECKUX MEPOIPUATUI.

3.3.2. NMpaBuna xpaHeHUst KOPMOB

Opranu3aiys MpaBUIbHOTO XPAaHECHUsS 3€pPHA M IIPOIYKTOB €ro mnepe-
pabotku (oTpyOeit, kKoMOMKOpMa), a TaKkke TpyOBIX (CONOMBI, CEHa) H
COYHBIX KOPMOB (CHJIOCA M JIp.) — BaXKHEHIIIEE YCIOBHE MPOPUIAKTHKA
MHKOTOKCHKO30B.

Jlyist ycrenHoro XpaHeHus 3epHa HeOOXOAMMO TIPOBEICHUE CIIEAYIO-
LIUX MEPONPUATHHN:

® OYKCTKA 3€PHA Mepe] 3aKJIaIKON Ha XpaHEHHE OT IMbLIX U KOMKOB
nouBsI (IPOBEUBAHUE);

® BLICYIIMBAHUE JIO TOI'O YPOBHS BJIQXHOCTH, MPU KOTOPOM TPHOBI
Ha JAHHOM BHI€ KOPMa He Pa3sBUBAIOTCS (TS TIICHUIIBI, PXKH, TIMEHS U
IPEYrXM 3TO TOKa3areib cocTaBisieT He Oosee 15%; kykypyssl, mpoca,
copro, oBca u puca — He Oosiee 14; ceMsiH MOJICOITHEYHHUKA — 7; TOpOXa,
(acosu, YedeBHIlbl, KOPMOBBIX 0000B U JronuHa — 16%. Kpome Toro,
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Clle/lyeT TIOMHHTh, BIaXXHOCTh CEMEHHOTO 3epHA JIOJDKHA OBITh HIKE Ha
1-2%);

® Goprba ¢ HaCEKOMBIMHU, KOTOpBIE HE TOJIBKO MEXaHWYECKU pas3py-
IAIOT 3¢PHO, HO U SIBJIAIOTCS ITEPEHOCYMKAMH CITOP TOKCUIHBIX TPHOOB;

® co0MroIeHIe CPOKOB XpaHEeHHsI KOMOMKOPMOB;

® [TOATOTOBKA XPAHMIIHII (EMKOCTH JIJIsl XPAHEHHS TOTKHBI HAXOANTh-
Csl TIOZl KPOBJICH M pa3MeIleHbI TaK, YTO0bI H30eKaTh 00pa30BaHUs KOH-
JICHCaTa BOJIbI Ha UX cTeHax. [locie 0CBOOOXKICHUSI eMKOCTH WIIH TIOMe-
meHus (XpaHuInIa) uX He0OOXOMUMO TIIATELHO OYMCTHUTD);

® 00e3BpeKMBAHKUE CPECTB TPAHCIIOPTA, CKIIAIOB XPAHEHHS OT TOK-
CHYHBIX TPHOOB, MUKOTOKCHHOB U JIPYTUX MUKPOOPTAaHU3MOB HIETOYHbI-
MU JIC3UH(PEKTAaHTAMU;

® XpaHEeHHE COJIOMBI U CEHa B CyXOM, XOPOIIO MPOBETPUBACMOM I10-
MEIIEHNH, He AOIyCKast MMOATEKaHus BOIbI (€CITH MpH pa3dopke ceHa 00-
Hapy>XeHBI TIEPENPEBIINE TUIACTHI C XapaKTEPHBIM 3aIIaxoM, UX HE0OX0-
JIMMO 00513aTeJIbHO YIAIUTh U YHUUTOKHTB).

3.3.3. KoHcepBupoBaHne KOpMoB

OCHOBHBIE MOMEHTBI, KOTOPBIE CIIEYeT YUUTHIBATh MPH KOHCEPBALIUH
CBIPBS MIPU 3aKJIAJIKE HA XpaHCHHE!

® TIaTebHAs TOArOTOBKA CKJIACKUX MTOMEICHHUH, 3epPHOXPaHUITHUII]
Y CWJIOCHBIX TpaHIeH (0YMCTKA MTOIbE3AHON TUIOMIAAKHA 3€PHOXPAHUITH-
1113, TPaHILEH OT Mycopa U €ro CTapbIxX OCTATKOB, Ie3uH(EKIINs, T00eKa,
JiepaTH3alisl U Ie3MHCEKIINS TIOMEILCHNU);

® HOPMHPOBAHHUE BBOJd KOHCEPBAHTOB C YYETOM BBICIIIETO ITOKa3aTe-
JIsI BJIQYKHOCTH, COOJIFOICHUE HHCTPYKIIMH 10 TIPUMEHEHHIO Tperapara;

® [IOBBIILICHHE HOPMBI BBOJd KOHCEPBAHTOB MPHU 00PabOTKE CHIIBHO
MOBPEKEIICHHOTO 3€pHa,

® 00paboTKa BEpPXHUX U HIKHHUX CJIOEB CHIPhs B OyHKepax WM CKJia-
Jlax ¢ yBeJIMUeHHEM HOpMBI BBoAa KoHCepBaHToB Ha 20%;

® XpaHeHHe 00pa0OTaHHOTO M HEOOPaOOTAHHOTO CHIPHSI B Pa3HBIX
XpaHunum@ax (n30erarb CONPUKOCHOBEHUS);

® [IpeI0TBpAIlCHHE TTONA/IaHKsl BIIATH B CIPhE NPU XPaHEHHH;

® OTKa3 OT a’palluu ChIpbs B TedeHue 96 u mociie 00paboTku KoHcep-
BaHTOM;
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e ofecrieueHre HEOOOIUMBIX YCIOBUH a’pallidl M TEMIIEpPaTyphbl B
XPpaHUJIHIIE;

® coJiep)KaHue B LEIOCTHOCTH CKJIJICKHX IOMELICHUI U 3epHOXpa-
HIHLL (TIPH TUIOXOM COCTOSIHMM CKJIQJICKUX TIOMEIIECHUH U 3€PHOXPAHH-
JIMIIL KOHCEPBAIMs HE IACT JKeJIaeMOro Pe3yJsibTara).

Ilpu xoHcepsupeanuy OpeaHuyecKUMY KUCIOMAMU WUCTIONb3YIOTCS
HHU3KOMOJICKYIISIpHBIE KUCIOTHI (OCH30¥HasI, MPOMMOHOBAsI, COPOUHOBA,
YKCyCHasl, MypaBbUHas1) ¥ UX coiii. OHHM SIBJISIFOTCS JINIIb QyHTUCTATHKA-
MU, HE BBI3BIBAIOT MOTEPU TPHOAMH KU3HECTIOCOOHOCTH, HE pa3pylIaroT
MHUKOTOKCHHBI. Yalle mpuMeHsieTcst MpormuoHoBast Kuciora. st KoHcep-
BUPOBaHUs 3epHA BIAKHOCTHIO 10 18% no0aBisieTcss B KOPM B KOJIHYE-
ctBe 0,5%, a npu BnaxxHoctu Bbime 18% — B komuuectse 1% or mac-
cbl KopMma. Jls mojjiep:KaHust ONTHMAaIbHOTO PaBHOBECHSI HHTHOUTOPHI
ToJoKHBI contepxarh 10-15% neancconumupoBaHHO# QoOpMBI.

Koncepsuposanue yeneammonutinoivu conamu (VAC). ®ypaxHoe
3epHO (MIIIEHUILY, TIMEHB, POXKB, OBEC, KYKypy3y) BIAKHOCTHIO 10 35%
KOHCEpBUpYETC MyTeM paBHOMepHOro BHeceHus: YAC ¢ momouibio pas-
JIMYHBIX TO3UPYIOUIMX MPUCTIOCOOICHHH (MM BPYUHYIO) M YKJIabIBaCT-
Csl 3epHOIIOTPY3YMKOM B OypThI BbICOTOH 710 1,5-1,8 M B X0OpOI1I0 BEeHTH-
JUpyeMbIX Ckiaackux nomernenusx [25]. Tocne Buecenuss YAC 3epHO
PEKOMEH/TyeTCSl YKPBITh IMOJIMATUICHOBOH IJIEHKOH C HENbI0 MPeoTBpa-
nieHust noreps ammuaka. Yepes 7-10 gueit muienka canmaercst. [Ipu co-
OJIFOJICHUH YCJIOBHIA KOHCEPBUPOBAHUS 3epHO coXpaHsieTcs 6-8 mecsiien
u Oonee. Hopmbl BHeceHunst YAC B 3aBUCUMOCTH OT BJI2YKHOCTH 3€pHa
npe/cTaBlIeHbl B Ta0. 8.

Tabnuua 8
Hopmbl BHeceHusI yriieaMMoHUITHBIX costeii (YAC)
B 3aBHCHMOCTH OT BJIAJKHOCTH 3€pHA, Kr/T
Bun 3epna
Bnaxuocts 3ep-
Ha, % IILIEHNLA, POXKb, SIYMEHb, (ZBec, UX CMECh
KyKypy3a C BUKOW M TOPOXOM
16-20 25 30
21-25 30 35
26-30 35 40
31-35 40 45
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Koncepsuposanue xommepuecKumu KOMOUHUPOBAHHBIMU Npenapa-
mamu. B HacTosimiee Bpemst Ha phIHKE MOSBUIOCH MHOXKECTBO KOMILIEKC-
HBIX TPENnaparoB, J0BOJIbHO YP(PEKTUBHO MPEAOTBPAIIAIONINX PAa3BUTHE
B 3epHE U KOMOMKOpMax He TOJBKO IUIECHEBBIX TPHOOB, HO IPOXIKEH H
Oakrepuil. Beaymumu npon3BoJUTENIMU TaKUX TPENapaToB sIBISIOTCS
¢upmbl «Ontex», «Kemun», «Celiko» u Apyrue Komrnanuu. B kadectse
nprMepa MOKHO MPHUBECTH HECKOJIBKO IMpenapaTtoB: 310 «Moma kapo»,
«Muxko kap6», «Can xkapo», «dunake» u ap. Takue mpemaparsl BbIITY-
CKaloTCs KaK B KUJIKOH, TaK M B CyXol opMe H SBISTIOTCS P PEKTUBHON
NPOQHUIAKTUKON Pa3BUTHS IPUOOB JjaKe B 3epHE U KOMOMKOPMAX C MIOBBI-
LIEHHOW BIIAXKHOCTBIO.

3.3.4. O6e3BpexnBaHne KOPMOB

[MpakTHueckne BO3MOXKHOCTU JIETOKCHKAIIMU MUKOTOKCHHOB B KOp-
Max O4eHb orpaHnyveHbl. ConepkaHue MHKOTOKCHHOB B KOpMax TIOCIIe
00paboTKN 00e3BPEKNUBAIOLIIMI CPEACTBAMHU HE JOJDKHO TPEBBINIATH
MPUHSATHIE MAKCHMAJIBHO JIOMYCTHMbIE YPOBHHU.

B ®I'BHY «®LTPB-BHNBW» pa3zpaboTanbl CleAyIOUINE METObI
JIETOKCUKAITA MUKOTOKCHHOB.

Memoo odemoxcukayuu nepoxcudom nampus [1]. DddexTuBHBIM
JUIsT 00€3BPEKUBAHUS KOPMOB OT MHKOTOKCHHOB SIBISIETCSI MCIIONB30-
BaHue 2-4%-ro BOAHOIO pacTBOpa HATPHs MEPOKCUAA MPH 24 4 3KCIIOo-
3uIMK (COOTHOIIGHHE KOpMa M HATpusi MepoKcuaa cocrasiser 1:1).
CrerieHb 00€3BpeXHBaHUSI KOPMOB TpH 3TOM st T-2 TOKcHMHA JI0-
cturaer 90-100%, mnst admarokcmna Bl — 79-100, anst oxparokcuHa
A —75-100%.

Ilpenapam «Mukxocyomun», N3TOTOBICHHBI Ha OCHOBE H30JsITa B.
subtilis-2006, mpumenseTcst s 00e3BpEKUBAHKS KOPMOB OT MHKOTOK-
cuHOB 3 pacyera 10 mi/kr kopma [33].

Honugepmenmuviti npenapam «@sncem» [1] 06e3BpekMBaET MUKO-
TOKCHHBI (a(IaTOKCHHEI, 0XpaToKCHHBI, T-2 TokcuH) oT 40 10 54%.

O06e3BpekuBaHIEe KOPMOB BO3MOYKHO U IPYTHMH METO/IaMHU.

Obpabomka xopmog oucyregoumom Hampus. OOpaboTka 3epHa
8,33%-HbIM pacTBOPOM OUCYIb(PHUTA HATPHUS C TOCICAYIOIINM aBTOKIa-
BUpOBaHMEM B TedueHue 1 4 npu Temneparype 121°C Ha 95% cHiokaer
conepxanne JJIOH B kopmax.
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Obpabomka kopmog eazoobpasznvim ammuaxom. Conoma U3MeTHIACT-
Csl, YBIIQKHSIETCSl BOJIOH, 3arpykaercs B MapoQopMalInHOBYIO KaMepy H
nporpesaeTcsi B TeueHue 7 4 npu temmeparype 95-100°C. 3arem yepes
IUIAHT B Kamepy B TedeHue 10 MuH nogaercs ra3000pa3Hblil aMMUaK, Jia-
Jiee cooMa TporpeBaetcs 4 4, BRITPYKASTCS U3 KaMEphl U OXJIaKIaeTCsl.
[Momaua razoo0pa3Horo ammuaka rnpoBoautcst u3 pacuera 0,5 kr Ha 1 11
rpyooro kopma. O6paborka 20%-Hoit aMMUauHO BOJION COJIOMBI B pac-
gyere 125 ;1 Ha 1 T NPUBOAMT K JACTOKCHKAIIMU CTaXHMOOTPUOTOKCHHOB Ha
12 cytku. [Tpu mIr0COBBIX TeMIIepaTypax JaHHBIH MPOIECC MTPOUCXOIUT
obicTpee — Ha 7 cyTku. ['ubenb KynbTyphl rpuda St. alternans macrymnaer
Ha 5 CyTKHU.

[Mpumenenue aMMuaka B KonndectBe 2% OT Macchl 3epHa MO3BOJISIET
NpeAyNpennuTh HaKOTUIeHHE a(IaTOKCHHOB BO BJIayKHOM 3€pPHE B TEUCHHE
noiyrofa. Takoe 3epHO, HECMOTPS Ha 3alax, MOYKHO CKapMJIMBATh YKH-
BOTHBIM.

Obpabomka eoxum nampom (kaycmuueckou coooti). Ha 100 kr us-
MEJIBICHHOW COJIOMBI pacxomyercsi 1,5 Kr TeXHHMYECKOTO €IKOro Harpa,
paszsenennoro B 300 i1 Bogbl. CHavasa menoyb pa3BoAUTCS B HEOOIBIIOM
KOJIMYECTBE BOJIBI, 3aTE€M JIOBOJMTCS JI0 HY’)KHOTO 00beMa M 3aJIMBaeTCs
B KOPM, HaXOJSAIIUICS B KAaKOH-THO0 eMKOCTH. J[JIMTEIbHOCTh IKCIIO3H-
MU COCTABJISICT OJHHU CYTKH. 3aT€M KOPM BBIHUMAETCs, BHICYIIUBACTCS
Ha muTax. Yepes OHM CYyTKM KOPM MOXKHO pasjaBaTh KUBOTHBIM. IIpo-
MEBIBAaHUE KOpMa HE TpedyeTcsl.

Obpabomrka oszonom. Comoma, mopakeHHas rpuoom St. alternans, c
HeNbl0 00e3BPEeKUBAHUSI TOKCHHA 00padarhiBacTcss 030HOM M3 pacuera
1 r/m? B Teuenne 4 4. O30H MOAAETCs 110 TPYOOIPOBOLY € MOMOIIIBIO 030-
HatopoB. Jlyst nyyinedi 00pabOTKK cojioMa Iepeji 030HUPOBAaHHEM Ha-
KPBIBAECTCS IIOJUATUIIEHOBOU INIEHKOM.

Obpabomxka kanvyunuposannou codoti. B 250 Mt Bobl pacTBOpsIeTCS
1 kr combl ¥ 1 KT IOBapeHHO# coJin. [IpUrOTOBIEHHBIM PACTBOPOM MOXK-
HO oOpaborark 100 Kr mopaX€HHOM COJIOMBI. DKCIIO3UIUS COCTABIISICT
24 4, 3aTeM KOPM MOXKHO JIaBaTh KHUBOTHBIM 0€3 IPOMBIBAHUSI.

Obpabomka nepekucvio Hampusi. [lpumenstor 2-3%-Hbll BOJIHBIN
pactBop u3 pacueta 0,4 ;1 Ha 1 KT KOpMa ¢ IKCIO3UIIMEH B TeUeHHe 24 .

Jlemoxcurxayus YAC. C uenbio pa3pylieHusi MUKOTOKCHHOB 3€pHO 00-
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pabarbeiBaetcst YAC B xonmuecte 0 4-9% B Teuenue 4-8 Henenb, npu
CHJIbHOM 3arpsi3HEHHH MUKOTOKCHHAMH TIPOIOJDKHTENILHOCTh 00paboTKM
yBenuuuBaercsi. O0paboTka 3epHa ocyuiecTisieTcst YAC CyxXuM cIoco-
OOM C MTOMOIIIBIO TO3UPYOLIUX MPUCTIOCOOICHUH.

Obpabomka buonpenapamamu </{uzogpyneun» u «llorunakm» npu-
MEHSIETCS JIJIS CHIKEHHSI OTPUIIATEIIBHOTO ISHCTBHS 3apaKEHHOTO TOKCH-
TEHHBIMU TPUOaMU 3epHO(Ypaka, XpaHsIErocs 3epHa U KOMOMKOPMOB.
Januble OHompenaparbl CoAepKaT OMOIOTHYeCKH Oe30macHbIC IITaM-
Ml Bacillus subtilis, Streptomyces griseus, a Taxyke mrraMMbl MOJIOYHO-
KHCJIBIX OaKTEepUH U CTPEIITOKOKKOB, OOJITapCcKOii Manouku u ouduaodak-
tepwuii. [Tociie 00pabOTKaMu 3TUMHU TpernapaTaMy XpaHsIIIerocs 3epHa B
TEYCHUE TOCIeayomuX 45 nHel CHmKaeTcs MmopakeHHe 3epHa BCEMH
BUaMu TpubOB ((hy3apuyMm, acriepruuibl, MyKOp ¥ HEHUIMILIB), YMEHb-
maercs cogepxkanue JIOH B 3 pasa, 3eapaienona — va 62%.

Aemoxnasuposanue, nponapuganie, nposapusarye TPUMEHUMBI IS
c1a00TOKCHUYHOTO 3€pHA U KOMOMKOPMOB, MMOPAKEHHBIX IPHOAMU POIOB
Penicillium, Rhizopus, Mucor. TIpeaBapuTenbHO YBIaKHEHHBIE 3€p-
HO ¥ KOMOHMKOPM aBTOKJIaBUpPYIOTCs B TeueHue 30 MUH O] aBICHHEM
1-1,2 arm. [lanee Kopma MpoOMapuBaOTCs B KOPMO3aNapHUKaX WK JIpy-
rux eMkocTax npu temneparype 100°C B teuenue 2 u B 0,1%-HOM pac-
TBOpPE KaJbIIMHUPOBAHHOI cofibl. J[jisi MpoBaprBaHus KOpMa 3aJTHBAIOTCS
BOMIOH B cOOTHOIICHNH 1:4 1 BBIAEPKUBAIOTCS B KOTIaX B TeueHue 1 9 ¢
MOMEHTA 3aKHUIaHus BOjIbI. Takke ucronb3yrorces ycranoBku ABM-0,65;
CE-1,5; C3I15-2,0 u ap. Ilpu temneparype terionocutens 250-300°C
(ua Beixone 160-180°C) Bpemst 06padotku cocrasmisier 10 mun. Ha arpe-
rarax 3CITXK-8 npu temneparype Termtonocutens 180-200°C o6pabarsi-
BAIOTCS IBYKPATHO.

Y®-o00nyuenue. YO-nyun uepe3d 15 mun o0iaydeHus o0e33apau-
BAIOT 3E€PHO OT MOBEPXHOCTHON MuKpoduopsl Ha 50-65%, oT rryOuH-
Hoit — Ha 25-35%. Ot Bo3neiicTBus Y®-jnydeld rpuObl HA MOBEPXHO-
CTH 3epHa MOJHOCTHIO morudaroT uepe3 30 MuH, a B IIyOMHE — 4yepes
60-120 mun. OGyuenue 3epHa B TedeHre 30 MUH CHMKAET KOHIICHTpA-
nuto aduaroxkcuna Bl Ha 76,5-83,5%.
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3.4. CHUWXeHune YyBCTBUTEJIbBHOCTU XXUBOTHbIX
K BO3AENCTBUIO MUKOTOKCUHOB

3.4.1. MpumeHeHue nNULEeBbIX KOMITOHEHTOB
u papmakosiormn4ecknx cpeacTs

dapmakooruueckas mpoQuirakTHKa MUKOTOKCHKO30B HaIlpaBJieHa Ha
MOBBINICHUE YCTONYUBOCTH KUBOTHBIX K MUKOTOKCHHAM M TTPOBOIUTCS B
x03st#icTBax ((hepMbI, TPYIITBI JKHBOTHBIX ), B KOTOPBIX HET IOJHOM rapaH-
THH KOPMIIEHHSI JKHBOTHBIX CBOOOIHBIMI OT MHKOTOKCHHA KOPMaMH H, B
CBOIO O4Yepe/ib, MPH BBIHYKICHHOM HCIOJIb30BaHUU B PAllMOHAX KOPMOB
C TIOHMKEHHBIM Ka9eCTBOM.

Jns mpemynpekaeHus pOCTOYTHETAIOMIETO JEHCTBUS K KOMOUKOPMY;,
conepxaiemy B 1 kr He Oonee 1 mr aduarokcuna, nodasisercs 0,2%
MeTHoHHHA. [Ipu Gosiee BBICOKOM COZIEp)KaHHK TOKCHHA B PALMOHE JI0-
OaBka MeTHOHHMHA yBenmuuBaercs 10 0,25%. [Ipu UCKIIFOUEHUH TOKCHH-
coziepyKaIlero kopma J00aBka METHOHHUHA B KOPM MPEKPAIACTCs CITYCTs
6 nueil.

B ®TI'BHY «®ITPB-BHUBU» ycranosnero [35], uto ais nmpodu-
JakTUKH T-2 TOKCHKO3a MOKHO HCIIOJIb30BaTh aMHHA3UH (Ha3HAYaeTCs
C TIMTHEBON BOZON ONWH pa3 B CYyTKH B Teuenue 3 ameit B moze 10 mr/
KI' Macchl Telna), OeH30HaI (B palMoH Kyp OIHMH pa3 B CYTKH B TEUCHHE
3 nmHeil B mo3e 25 Mr/kr maccel Tena), KCMMeIOH (BHYTpb OIMH pa3 B
neHb B Teuenue 3-5 cytok B mo3e 100 mr/kr maccnr Tea), aumedochon
(BHYTpB OfMH pa3 B neHb B 103e 90 MI/Kr mMacchl Tena, B TeueHHe 4 He-
JIeITb), TUpOTeHas (BHYTPHUMBIIIEYHO OJHOKPATHO B /103€¢ 5 MI/KT MacChl
Tena).

Jst npoduiiakTuKy aaaToKCUKO30B 100aBIISIETCSI B BOAY ME/IH CYJlb-
¢ar B no3e 0,01-0,02 r B n1eHb B TeueHue Heneau. B pacuere Ha 1 kr koM-
oukopMma, cozmepikaiiero He Ooosiee 1 Mr adnarokcuna wiu JIOHa, no6as-
asiercst 150 mr ramma-amunomacisnoi kucinotel (TAMK). TAMK, coor-
BETCTBYyIoIIast TpeboBaHUsM (QapmakorieitHoit crarbu 42-1903-82, BHO-
CHTCSl B KOMOMKOPM B COCTaBe IpeMHUKca B CyxoM Buze. [Ipu nepeBoje
UBITUIST Ha KOMOMKOPM, CBOOOIHBII OT TOKCHHA, raMMa-aMUHOMACIIsTHAsI
KHCIIOTa CKapMIIMBACTCS, TaK KaK OHA CTUMYJIMPYET POCT LIBITUISAT M YCKO-
psieT BBIBEIICHHE OCTATKOB adaToKCHHA M3 OpraHu3ma. J{Jsi akTUBAIK
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€CTECTBEHHOH NIeTOKCHKAIUK aiaTOKCHMHA B OPraHM3Me IBIIUISTaM B
Bo3pacTe oT 5 mo 11 gHel KU3HM CKapMIIMBAeTCS PalMOH ¢ J00aBKOW
0,15% oyrtunokcutonyona u 0,015% ramma-aMUHOMACIISTHOM KUCIIOTHI,
KOTOPYIO J00aBJISIFOT B KOPM Ha MPOTSHKEHUH BCETO Teproja norpeode-
HUSI KopMa ¢ adraToKCMHOM. MaKcUMalbHbIN MOJI0KUTENBHBIN AP PeKT
HaOIogaeTCs MPU COBMECTHOM BBEACHHUH B KOpM, 3arpsizHeHHbri JJOH,
0,2% D, L-metuonuna u 150 mr/xr TAMK.

BraronpusiTHoe BIUsHHE HAa MTUIY NMpU adIaTOKCUKO3€ OKa3bIBAIOT
JKMBBIE JIPOXCKH. Tak, y HeIuIAT-0poitnepos admarokcut (5 Mr/xr kop-
Ma), ynorpeOisieMblii B TedeHHe 4 Heesb, BbI3BAI 3aJCPIKKY POCTa,
onHako BkirodeHue B pamuon 0,1% Saccharomyces cerevisiae Bbi3Baiio
CYIIECTBEHHOE YIIyUYIIEHHE pOCTa W HOPMAIHM3ALUI0 MacC BHYTPEHHUX
opranoB (TIe4eHH, CEPALA | CIU3UCTOTO KETY/IKA).

OO0HapyskeHa criocoOHOCTh TpaHcHopMHUpoBaTh T-2 TOKCHH | JHalle-
tTokcucumprenon y Bacillus sp. u Staphylococcus sp., a Takxke y MHO-
TUX BUJIOB IPaMMOTpHIaTelbHbIX OakTepuii. Ha atoii ocHoBe B ®I'BHY
«DLTPB-BHUBU» co3nan 3¢ peKTUBHBIN PU MHUKOTOKCHKO3aX Mpera-
pat — npobuoTrk Ha ocHoe Bacillus sp. — «9uTepocnopun» [46]. Kpome
TOTO, B HACTOSIIIEE BPEMsI B IKUBOTHOBOJICTBE, 0COOCHHO B IITUIEBOJICTBE
(B crpanax BTO) npoBoaMTCs CTparerusi, HalpaBJICHHAs] HA CHIKCHHUE
MPUMEHEHUS U 3aMEHY MMUIIEBbIX aHTHOMOTHKOB MPOOHOTHKAMH.

Pexomenayercsi oOsizaTelbHOE TIPUMEHHEHHE IPOOMOTHUKOB Kak
OJTHOTO M3 DJIEMEHTOB KOMILUIEKCHOW MPO(UIAKTUKA MHUKOTOKCHKO30B
(coBMECTHO ¢ IpYrMMH PEKOMEHIyeMbIMHU IperapaTaMu, u3oeras mpH
ITOM MPUMEHHUHHUS B ClIydae HECOBMECTUMOCTH IMPEnaparoB). DTO CIIO-
COOCTBYET MPEAOTBPAIICHUIO JTUCOAKTEPUO3a, MOBBIIICHUIO PE3UCTEHT-
HOCTH JKUBOTHBIX, MPO(UITAKTUKE THAPEH MUKOTOKCUYECKOW U OaKTepH-
anpHO#t aTHONOTHH [33].

3.4.2. MpumeHeHne copbeHToB

OfHUM M3 COBPEMEHHBIX TOAXO/I0B K MPOOIeMe CHIDKEHHsSI Bpe/ia OT
MUKOTOKCHHOB y KHUBOTHBIX SIBJISICTCS MIPUMEHEHHE COpOeHTOB. MeTon
SHTEPOCOPOLIMY SIBIICTCS HanOosee (U3MOJOTHUYCCKHM, HE BBI3BIBAO-
IIUM OCIIOKHEHUHN M He TPeOYIOMMNM 3HAYUTEIIBHBIX MaTepUabHBIX 3a-
Tpar, yJI0OHBIM B IPUMEHECHHUH.
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B Hacrositiee Bpems CymIeCTBYeT MIMPOKH CIEKTP IMpesiaraeMbIX
copOeHTOB: HEOpPraHWYEeCKKe, OpraHnyeckre 1 KoMOMHIpoBaHHbIe. Mc-
cienoBanust, nposeaennsie B ®I'BHY «OIITPB-BHUBW» [34, 51 u ap.],
a TakXKe JaHHbIe JPYTMX OTEUECTBEHHBIX YYEHBIX MOKA3alH, YTO MUHE-
panbHOE ChIphe (LIEONUTHI, OCHTOHUTBI M JIP.) C YCIEXOM MOTYT OBITh
WCIIOJIb30BaHbI B JKUBOTHOBOJICTBE, UX N00ABICHNUE B PAIMOH TTOJIOKH-
TEJIFHO CKa3bIBACTCS Ha 37J0POBbE U MPOAYKTHBHOCTH KUBOTHBIX. [lep-
CIIEKTUBHBIM TaKXKe SIBIISICTCS UCIOJIIL30BAHUE MUHEPAIOB U IS TPOQH-
JAKTUKA MHKOTOKCHUKO30B. Heo0XoauMo OTMETHTh, 4TO OIaronpusITHOE
JieficTBUe OOJNBIIMHCTBA TPUPOJHBIX HEOPraHUIECKUX COPOEHTOB, NpH-
MEHSIEMBIX B BETEPUHAPHBIX LIENAX, BEPOSTHO CBSI3aHO C UX Y4acCTHEM
B PEryJsIliMM MUHEPAIbHOTO OOMEHa U BBHICOKUMH COPOIMOHHBIMH BO3-
MOXHOCTAMH. JloOaBiieHHEe COPOCHTOB B KOPM B PEKOMEH/IYEMBIX J103aX
OKa3bIBaeT ONAronpusTHOE BIMSHUS Ha 37I0POBbE U MPOLYKTUBHOCTD HKH-
BOTHBIX.

Leonumer 1OOABISAIOTCS B KOPM MOJOAHSIKY M3 pacdera 1%, B3poc-
JIBIM JKUBOTHBIM — 2-3, Kypam — 5% ot macchl cyxoro kopma. Lleonur siB-
nsiercst 9O EKTUBHBIM COPOCHTOM U JUIS IETOKCHKAIIUH KOpMa, KOHTaMH-
HUPOBAHHOTO 3eapajieHoHOM. B komOuKopM, conepskamuii B 1 kr 10 1 mMr
adnarokcuHa, nobdasisercs 3-4% neonura pazmepom vactuil 0,5-2 M.

Antomocunuxamst (BepMHUKYJIHT) 100aBistoTcs U3 pacueta 0,5-1% s
CEJIbCKOXO3IUCTBEHHBIX KMUBOTHBIX B 1-5% J1st ITUIIBI OT Macchl CyXOro
KOopMa. AJTIOMOCHIIMKAThl H30UPATEIbHO CBA3BIBAIOT a()JIATOKCHHBI B BO-
JTHBIX PacTBOPax, BKIIIOYAs MOJOKO U MPO(UIAKTUPYIOT aiaTOKCHKO3BI
Y LBIIJIST, Kyp-HECYIIeK U MHIIOIIAT.

Benmonumur 100aBIsIIOTCS B KOpMa B KoJmdecTBe 10 2% OT cyXxoro
BeliecTa pannona. Hanbosee a3 pekTUBHBIM SIBIISETCS C1a00IEI0UHOM
OCHTOHHT HATpUSI.

Axmusuposannvlil yeoiav, «3ooxkap6» n00aBISIOTCS B KOPMa JKUBOT-
HbIx B kosuuectse 0,1-0,5% ot Macchl kKOpMa B 3aBUCUMOCTH OT CTEIICHH
€ro MOPaKeHHOCTH.

MoxHO n00HThCS ycuieHus npodunaktuaeckoro addekxra ot npu-
MEHEHUS aTFOMOCHIIMKATOB ITyTeM J100aBIICHHS aHTUOKCUIAHTOB B PaIlyi-
OH, conepkamuii admarokcun Bl B konnvectBe 3 Mr/kr kopma. Pe3ynb-
Tarbl UCCIENOBAaHUN MMOKa3alid, YTO BKIIIOUEHHE B IKCIIEPUMEHTAJIbHbIN
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patron 0,5% anoMoCHIMKaToOB o cMechio aHTHOKCHAaHTOB (0,4 mr/kr
cenena, 0,25% metnonnna, 180 ME/kr Buramuna E) HCKII04aeT TOKCH-
Yyeckoe Bo3JieiicTBre adiaTOKCHHA Ha OPTraHU3M IbITUIST-OpOiIepoB.

K xomOukopmy, conepxamieMy aaTOKCHH, PEKOMEHIIYETCsl TaKkKe
n00aBIATh HenoraM B o3¢ 3% oT Maccel kopma. Llenoram — mpemnapar,
COCTOSIIMI M3 1I€0JMTa U raMMa-aMUHOMAacJIsTHOM kuciotel. [Ipenapar
MOJTHOCTBIO MPEAYNPEKIACT YTHETCHHE POCTA BT IPU KOPMIICHHH
X KOMOMKOpMOM, cojiepskaiium B 1 kr He Oosiee 1 mr adarokcuna. [pu
YBEJMUEHUH COfIepKaHus aduatokcuHa B 1 Kr kopma 110 2 M 3pdekTus-
HOCTh IPUMEHEHHUSI 1Ieiorama cHmkaercs. Llenoram s dexTrBeH kak Ha
¢oHe cOanaHCHPOBAaHHBIX PALMOHOB, TaK U Ha (HOHE PalUOHOB, Aedu-
[UTHBIX 110 IPOTEHHY U SHEPTHH.

VYeraHoBiIeHa COCOOHOCTh ATEPUPHIMPOBAHHBIX TITFOKOMaHHAHOB,
BBIZICJICHHBIX M3 KIICTOYHBIX CTEHOK Ipoxoked Saccharomyces cerevi-
siae, a3(peKTHBHO CBSI3bIBATH MHUKOTOKCHHBI, HA OCHOBE 3TOT0 3 dekra
CO3/1aH Tpenapar — opraHuueckuil copoeHT «Mukocop6», KOTOpbIil aj-
copOupyeT MUKOTOKCHHBI. KpoMme TOoro, CylecTBYIOT Jpyriue opraHuye-
ckue copoentsl. Hanpumep, B ®ITBHY «DLTPB-BHUBW» paspaboran
a71cOpOEHT MUKOTOKCHHOB «Dutocop0», apdexkTrBHO MpodutakTupyro-
M MUKOTOKCHKO3bI Y CBUHEH ¥ ntull B 1o3upoBkax ot 0,2 1o 0,5% ot
Macchl kopMa. CyIIecTBYIOT TakkKe KOMOMHUPOBaHHbBIE COPOCHTHI: «Mu-
kouke», «Momna Kap6» u MHOTHE Apyrue, HCIOoIb3yeMble COITIACHO UH-
CTPYKIHSIM T10 UX TIPUMEHEHHIO.

Crnenyer OTMETHTB, YTO TpU BbIOOpE COPOEHTOB HEOOXOIMMO yUH-
TBIBaTh, YTO OPraHUYECKHE COPOCHTHI TPEOYIOT MaNbIX J103 BHECCHHS U
CaMH HE3HAYHMTEJIILHO COPOUPYIOT MUTATENbHBIC BEIIECTBA M BUTAMUHBI
(HecMOTpsl Ha 3aBepeHHE pekiiamojareseli 00 OTCYTCTBHH aacopOIuy,
3asiBlicHHEe 0E30CHOBATEIBHOE M HEJOCTATOYHO M3y4deHHOeE). X MOXKHO
OPUMEHSITh JJTMTEILHOE BpeMsi, HO OHU (P ()EKTUBHBI JIUIIb TIPH HUZKUX
KOHIIEHTPALUsIX MUKOTOKCHHOB, He npesblmatomux [1IK u manosddek-
THBHBI TIPH MOBBIIIIEHHOM COJICP)KaHUU MUKOTOKCHHOB (4TO YaIiie BCTpe-
vaetcsi B Poccun). B To ke Bpemsi HeopraHu4eckue copOeHThI TPeOy T
OorblIell HOPMBI BBOAA M K TOMY K€ MOTYT COPOMpOBAaTh TOJIE3HBIC BE-
niecTsa. B CBS3M ¢ 9THM HE PEKOMEHIyeTCsl MX MPUMEHSTH JTHUTEILHOE
BpeMsi, TI0 Pa3HBbIM JaHHBIM HE 0oJiee YeThIpeX MEcCsIIeB, MOCye Yero He-
00xouM mepepbiB. DPPEKTUBHOCTh UX BBICOKA U TIPU TPEBBIIICHUH CO-
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JICpyKaHUsI MUKOTOKCMHOB, K TOMY K€ OHH OJIarOMpUSTHO BO3JACHCTBYIOT
Ha OOMEH BEIISCTB W Ha IHUIICBAPCHHUE, COPOUPYIOT U APYTHE DK30- U
DHIOTOKCHHEI.

PaccmarpuBast u pemiasi mpo0ieMbl ¢ MUKOTOKCUKO3aMU, MHOTHE CIIe-
[UAIUCTBI ¥ yYEHBIC NMPHIIIM K BHIBOJLY U COBETYIOT, YTO TIPU BbIPAIIH-
BaHUU MOJIOJHSIKA CEIbCKOX03HCTBEHHBIX KUBOTHBIX U MOSIBJICHUH IPO-
0J1eM, IOJI03PEHUU Ha MHUKOTOKCHKO3, HE CTOMTh MEJIUTh M JKIaTh ja-
OoparopHBIX pe3yabTaToB. JlaHHBIC J1a00PATOPHBIX MUCCIICAOBAHUN MPH-
TOJIATCS TMO3KE KakK JUIsi KOPPEKTUPOBKH JIEYeOHO-TIPODUITAKTUYCCKUX
MEPOINPUATHH, TaK U JUIsS BbISCHEHUS, aHAIM3a TPUYUH BO3ZHUKHOBCHHS
3a00JICBaHMS U JIJIS TIPEAOTBPAIICHUS [TOJJOOHBIX CUTYAIUI B OyIyIIEM.

Jliist npeaynperxIeHrs: BOSHUKHOBEHUSI MUKOTOKCHKO30B HEO0OX0IMMO
MIPUJICPIKUBATHCS CIICIYIONIUX PEKOMEH/IAIHIA:

® HE aKIECHTHPOBATh BHUMAHUE HA TOM, KAKOW YPOBEHb MHUKOTOKCH-
HOB Oe3o0maceH;

® HE ME/INTh, €CIIU €CTh JI0Ka3aTe/IbCTBO TOTO, YTO MpodiieMa CBsi3a-
Ha C IUICCHEBBIMU KOPMaMH, a IPUHUMATh CPOUHBIC MEPhI i1 OOPHOBI C
MHMKOTOKCUHAMH;

® IIPOBOJMTH IIPH 3aKYIKEe KOPMa MCCIICAOBAHUS HAa HAJIMYUE MHKO-
TOKCHHOB B aKKPEIUTOBAaHHBIX J1a00paTOpUsX ¢ IPUMEHEHHEM HanboJiee
3¢ GEKTUBHBIX METOJUK U 3HAHUN CIICIIMATUCTOB,;

® HE SKOHOMHTH Ha CPEJICTBAX IPU BBOJIE B KOpMa JI00ABOK IPOTHB
MHUKOTOKCHHOB, OHHM OKYIISITCS YJIyYIICHHEM IPOM3BOJCTBEHHBIX ITOKa-
3aTeliei.
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4. NTEMEHUE MUKOTOKCUKO30B

OI'BHY «®ITPb-BHUBM» B 1a00paTOpHBIX U MPAKTHYECKUX YCIIO-
BUSIX YCIICIIHO arnpoOHpoBaHa oOlias cxema JieueHHsT MUKOTOKCHKO30B
[46, 53, 54]: 6onbHBIC U MTOTO3pEBaEMBbIE B 3a00I€BAHIHA MHKOTOKCHKO-
3aMH JKHBOTHBIC OTJCIISIFOTCSI OT OCTAIBHOTO MOTOJIOBBS (110 BO3MOXKHO-
CTH); M3 MX pPAalMOHA MCKIIIOYACTCS TOPAKEHHBIH MHKOTOKCHHOM KOPM
(M0 BO3MOJKHOCTH); YKMBOTHBIE CTaBATCS HA TOJOAHYIO THETY. BBIOOp
CPEICTB U CIIOCOOOB JICYCHUSI IIPOBOAUTCS C YIETOM KIIMHUYECKUX TIPH-
3HAKOB OTPAaBJICHUA U MCXaHHU3Ma HeﬁCTBHH MHKOTOKCHHA Ha OpraHusm
’KUBOTHBIX. B mepByt0 o4epeib JEUEHHIO MOABEPraloTCs OONbHBIC JKH-
BOTHBIE, Y KOTOPBIX 00JI€3HB MPOTEKAET B OCTPOI U MOAOCTPOil popmax.
Jlasee B 3aBUCHMOCTH OT KIIMHUYECKUX MMPU3HAKOB, CTEIICHN OTPABJICHHS
U MEXaHHu3Ma HeﬁCTBHH COOTBETCTBYIOIICIO MHMKOTOKCHHA, ITPAKTHUYC-
CKOW BO3MOXKHOCTH MaHHMITYJISIIIHM, 11€JIECO00Pa3HOCTH U IIEHHOCTHU YKH-
BOTHBIX, JICHCHUC OCHOBLIBACTCA HAa IPUMCHCHNHU CIICAYIOIIUX METOJOB:

® npoMbIBaHHE KemyaKa 3%-HbIM pacTBOPOM HATpPUs TUAPOKapOOHa-
Ta ¥ MCIOJIb30BAaHHUE COJIEBBIX CIAOUTENBHBIX MarHusi U HATPHS Cylbdar
BHYTpb: somaasMm B go3e 300-500 r, kpynHoMy poraromy ckoty — 400-
800, osuam — 50-100, cBunbsIM — 25-50 1}

® 00MIIBHOE KPOBOITyCKaHHE C MOCIEYIOUIHMM BHY TPUBESHHBIM BBEJIe-
HueMm 40%-Horo pacTBopa INIFOKO3bI: KPYITHOMY pOTaToOMy CKOTY B JIO3H-
poske 400-1000 my, menkomy poraroMy ckoTy u cBuHbsIM — 200-500 mu;

e BHyTpuBeHHOE BBegeHne 10%-Horo pacTBopa KajublHs XJIOpH/IA U3
pacuera 20-40 mut jist KpynmHOTO poraroro ckora, 5-10 mu — oBiam u
CBUHBSIM,

® [OJIKOKHOE BBe/eHHe KoenHa OeH3oara HaTpus B 103 2-5 MI
KPYITHOMY pOraTtoMy CKOTy U 1-2 Mil — OBLIaM M CBHHBSIM,

® repopalbHOE BBECHHE OelOil IMHBI B BUE B3BECH B TPEXKPATHOM
00beMe BOJIbI, AKTUBUPOBAHHOIO YIJIsl Wik 300kapOa. Jlo3a Oesoii miuHbI
JUIsl KpyITHOTO poraroro ckora coctapiseT ot 50 no 100 r, oser — 2-10,
cBuHeH — 5-15 1. benas mmHa npeaBapUTEIEHO IPOTPEBACTCS TIPU TEMIIE-
parype 160°C B Teuenue 1,5 4, 3aTem oxnakaaeTcsi 1o TEMIIEPATyphbl Tela.
J103bI yIIIst ¥ 300Kapba COCTaBISET /10 2 T/KT MacChl JKHBOTHOTO;
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® BHYTPHUMBIIICYHOEC BBEICHHE HEHpOJeNTHKa aMHHA3MHA B J103€
5 MI/KT Macchl ) KUBOTHOTO;

® BHYTPHUMBIIICYHOE NPUMEHEHHEe KopTu3oHa anerara (125 mr/kr) u
mumenpoia (10-15 mr/kr);

® BHYTPUBEHHOE BIIMBaHME remojie3a B Tedenue 1-10 cytok B 1o3u-
poske ;10 800 MJ1 B CyTKH Ha OJIHY TOJIOBY;

® repopaibHOE NpHUeMuHeHHe BuTamuHa K (BHKacou) jomansiMm u
KpynHoMy poratomy ckoty B no3e 0,1-0,3 1, MesnkoMy poratomy CKOTy —
0,05-0,07, cBunbam — 0,02-0,05 r;

® 1IepOpaNIbHO JaeTCs MPOOUOTHK IHTEPOCIIOPHH B J103€ ISl MOJIOJ-
HsIKa, cocTaBisiroiei 3-15 Mil B CyTKU Ha OJIHY TOJIOBY;

® ISl JICUCHUS )KUBOTHBIX [IPU OCTPOM M MOIOCTPOM MHKOTOKCHKO3E
MOXKHO MPUMEHSTh CEJICHCOEPIKAIINE TIpenaparbl B COOTBETCTBHU C UX
MHCTPYKILHUSIMH, a TAK)KE COBMECTHO MEKCHI0JT (BHYTPUMBIIICYHO B J103€
10 mr/xr), accennmane H (BHyTpuBerHo B m03e 5 M (250 mr)), npesec-
HbII yronb Mapku BAY-A (nepopaibho B 103e 1000 mr/kr). Kpome Toro,
BO3MOXHO NPUMEHEHHE MEKCHI0JIa IPEeBECHOTo yris Mapku bAY-A u
ramaBua (BHyTpuMbIedHO B 03¢ 0,1 MI/Kr) B TEYCHUE TPEX-IISTH CY-
TOK.

BbIOOp 371€MEHTOB CXEMbI JICUCHHs B KaXKJOM KOHKPETHOM Cilydae
OTpaBJICHUS MUKOTOKCHHAMH JIOJDKCH ObITh OCHOBAaH Ha ONpPEICICHHH
ATUOJIOTUHM MHTOKCHUKAIIMHU, KIMHHYECKUX MPU3HAKAX U TSHKECTH OTpaB-
JICHUs, @ TaKXKe JIOJDKCH 3aBHCETh OT BUJIA JKUBOTHBIX U BO3MOXKHOCTH
MCIIOJIb30BaHUsI TOTO WM MHOTO Tpemnapara. JlomyckaeTcsi 3aMeHa Ipe-
naparoB Ha OoJiee ToCcTynHble WK () (EKTHBHBIE, B COOTBETCTBUH C I10-
Ka3aHUSIMH 110 UX TPUMEHEHHIO.
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NPUNOXEHUA

Ipunoxcenue 1
I'puOBI-NPOIYHEHTHI MUKOTOKCHHOB

I'pub-pomynent MUKOTOKCHHBI

Alternalia sp. AJnepruueckuii TOKCHH, FeMOpparuuecKiii TOKCHH
A. longipes TeHya30HOBast KHCIOTA

A. tenuis I'eMopparnuecckuit TOKCHH

Aspergillus sp. AJLIepruvecKuil TOKCHH, KOHeBasi KHCIIOTa

A. aliaceus OXpaToKCHH, EHUIMUTOBAS KMCIIOTa

A. ochraceus

OXpaTOKCI/IH, NECHUIWJIJIOBASA KHCJIOTA, CTCPUIMATO-
IUCTHH, CCKAJIOHOBAA KHCJIOTa

A. melleus Mesutenn

A .ostianus AduaToKCHH, OXPaTOKCHHBI, IIECHUIMILIOBAS] KHCIIOTA
A. sclerotiorum OXpaToKCHH, MEHUIMUIOBAS KMCJIOTa

A. sulphureus

A. petrakii

A. candidus HuTtpuHuH, KolieBast KHCIOTa

A. amstelodami CTepUrmMaTonucTuH

A. chevalieri ['eMopparuyuecKkuii TOKCHH, CTEPUTMATOLMCTHH

A. ruber Adnarokcun

A. pseudoglaucus CTepurmMaTonucTHH

A. clavatus ACKJIaIM0J1, IUTPHHWH, NaTyJIHH

A. giganteus [Marynuu

A. sidowi CTepUrmMaTonnucTiH

A. flavus AdnaToKcrH, acCIepruuIoBast KUCIO0Ta, aCTIIePTOK-

CHH, KolieBasi KHCIIOTa, CTEPUTMATOIIMCTHH, Tep-
MOpTeH, OKCAIMHOBAs KUCIIOTA, [IUKIIOMTHA30HOBAS
KHCJIOTa

A. parasiticus

A(I)J'IaTOKCI/IH, KoleBast KHCJIOTa, Mapa3uTUKoOJ, CTC-
PpUrMarourCTUH

A. fumigatus OyMarusMH, GyMHTaTHH, TTHOTOKCHH, TEPMOPTEH

A. nidulans HumynoTokcuH, CTepUrMaTOIMCTHH, KOWEBast KUCIIO-
Ta

A. rugulosus CTepurMaTonnucTHH

A. ungius

A. niger AdnatokcuH, Manb(GOPMUH, KOeBast KUCIIOTa

A. terreus [laTynuH, TMTPUHUH

A. versicolor CTepurMaTolMCTHH, HUKIONHA30HOBas KHCJIOTA
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IIpooonoicenue npun.

I'pub-npomyneHt MUKOTOKCHHBI
A. ustus CTepurMaTonnucTuH
A. wenti Adnarokcun
Bipolaris sorokiniana | Crepurmaroructaa
Byssochlamus nivea [Marynuu
B. fulva
Chaetomium globosum | Xetomun
C. cochlioides
Cominutum
Cladosporium AJnnepruieckuii TOKCHH
C. epiphillum I'eMopparuyecKuii TOKCHH
C. fagi
Endothia parasitica Pyryso3un
E. wortmani
Claviceps paspli JIuzepruHoBas KUCIoTa
C. purpurea JIuzepruHoBast KUCI0Ta, 3prOTaAMUH
Dendrodochium toxicum | JleHapo0XuOTOKCHH
Diplodia zeae JIMTUIOINATOKCHH
Fusarium sp. AJepruueckuii TOKCUH
F. avenaceum 3eapasieHOH, T-2 TOKCHH
F. culmorum JIOH, 3eapanenon, T-2 TokcHH
F. equiseti JIMane TOKCUCIIUPIIEHOJI, 3€apAIEHOH
F. graminearum Bomutokcnn, @-3 ToKcHH, 3eapajeHOH
F. moniliformi Monunudopmus, 3eapanetnon, JIOH, dy3apuesast
KHCJIOTA
F. lateritium 3eapajicHOH
F. nivale JIMaIe TOKCUCITMPIICHO, (y3apeHOH X, HUBAJCHOI
F. poae T-2 TOKCHH, BOMUTOKCHH, CIIOPOTPUXUH
F. rigidiuseulum T-2 TokCHH
F. solani JlnaneTokcucumpIeHod, 3eapaneHoH, T-2 TokcuH
F. sporotrichioides Crioporpuxus, T-2 Tokcnu
F. scirpi T-2 TOKCHH
F. tricinctum JMaleTOKCUCIIMPIICHOJ, 3eapaieHoH, T-2 TOKCHH
F. gibbosum 3eapasicHOH
Helminthosporium AJnepruieckuii TOKCHH
Gliocladium fimbiatum | Tmnorokcua

Mucor sp.

AJiepruuecKkuii TOKCHH
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Ipooomicenue npun. 1

I'pub-npomyneHt

MUKOTOKCHHEI

Mirothecium sp.

JunaneroBeppykapot

M. roridum

Popununst A, C, D, E, 2-nerunposeppykapur A

M. verrucaria

Beppyxapuns! A, B, popununs D, E, H

Nectria radicicola

3eapaleHOH

Penicillium sp.

AJUIepruyeCcKuil TOKCHH, INTMOTOKCHH

P. baeruense

IlennnmnioBas KucjioTa

P. citreoviride LuTproBUpHIUH

P. citrinum AdnaTokcuH, HUTPUHUH

P. claviforme [Marynun

P. commune CTepurMaToIuCTHH, OXPATOKCHH

P. cristosum Tepmopren

P. chisogenum TleHnMIUIOBasE KUCIOTA

P. cyclopium ukonua3oHoBas KACJIOTa, IEHUIUIIIOBAS KHUCIIO-
Ta, OXPATOKCHHBI

P. expansum IMarysvH, TEHUIMILIOBAS KHCIIOTa

P. friequetans Adnarokcun

P. gilmanii JleiikoreHon

P. granulatum Tepmopren

P. islandicum JIroTe0CKUpPUH, UCIAHIUTOKCHH

P. luteum CTepurmMaTonuCTHH

P. madriti Ilennnummiosast Kuciaora

P. martensii ITeHnIUTIOBAs KMCJIOTa, TEPMOPIeH

P. notatum IlennmmmioBast KuciaoTa

P. olivinoviride TepMOpreH, OXpaTOKCHHbI

P. palitans OXpaToKCHH, EHUIMIOBAS KMCJIOTa, BUPUMKATUH

P. puberulum OXpaTroKCHH, TIEHUITILIOBAsT KHCIIOTA, a(IaTOKCHH

P. purpurogenum Py6parokcun

P. rubrum

P. rugulosum PyrynosuH, NEHUIMUTIOBAS KMCIIOTa

P. stoloniferum

P. suaveolens

HGHI/IHI/IJ'IJ'IOBaﬂ KHCJIOTa

P. tardum Pyryno3un

P. thomi IleHuIMIUIOBAasT KUCIOTA

P. urticae [arynuu

P. variabile AdratokcHH, pyTyI03uH, CTEPUTMATOIIMCTHH, OXpa-

TOKCHH
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Ipooonicenue npun. 1

I'pub-npomyneHt

MUKOTOKCHHEI

P. viridicatum OXpaToOKCHH, BUPUAUKATHH, TIEHUIMIIOBAs KHCIIOTa
P. verruculosum OXpaToKCHH

P. wortmanni Pyrysno3un

Phomopsis leptostromi- | @omoricuub

formis

Periconia minutissima | CriopuaecMuH

Phitomyces chartarum

Rhizoctonia lequminicola | Cnappamun

Rhizopus arrhizus IMapasurukon (adiarokcun B,)

Rhizopus oryzae [Tapasutukoin

Rhizopus nigricans

ITapazuTukod, NOINYypPEeTUUECKUN TOKCUH

Stachibotrys alternans
(S. Atra)

Carporokeun F, G, H, Beppyxapun J, popunun E

Trichoderma viride

[ moToKCHH, TPUXOIEPMUH

Trichothecium rozeum

Tpuxoreuux

Ustiago sp.

Verticillum sp.

AJiepruyeckuii TOKCHH
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Tpunooicenue 2

B3anmoneiicTBUe MUKOTOKCHHOB HA KMBOIl OPraHu3M
(cocTaBieno no Jiinan Konnosin)

Muxkortokens 1 | Mukotokcus 2 Tponepertisie Tun B3aumoneicTBus
JKHUBOTHBIC
Adnarokcun | OXpaToKCHH Bpoiinepst CuHepruuHsIi
T-2 ToxcuH
CBHUHBU
OB1bI
T-2 TokcuH OxpaToKkcuH Bpoiinepsl | AXMTHBHBIN/CHHEPTHYHBIH
CBHHBU CuHepruuHsbIi
DyMOHU3UH WHxaromara ATATUBHBII
OymonmnzuH | Monumudop- Bpoiinepst
MHH
JIOH T-2 TokcuH CHHEeprUYHBIN
AdnatoxcuH AJTUTUBHBIN
OXpaToKCUH
®dy3apoBas Kuc- CuHepruuHbIi
J0Ta
OXpaToKCcuH CBuUHBH ANJIUTUBHBIN
3eapasieHOH CHHepTHYHBIN
T-2 tokcun | Dyzapenon X
OxpaTokcuH [{utpunun
T-2 TokcuH 3eapalieHOH
AdnatoxcuH 3eapalieHOH
OXpaToKCcuH 3eapalieHOH AJTUTUBHBIN/CHHEPT Y HBIH
T-2 tokcun | Admarokcnn Bl OB1bI CuHepruaHbIi™*
Adnaroxcun Bpoiineps
Kypsi-
HECYIIKH
CBUHBU
Hopxku
KpynHsiit po-
raThlil CKOT
AdnaroxcuH, OBIBI
OXPAaTOKCHH A
3eapalieHOH OBIIBI,
CBUHBU

* Jlannble noaydensl B OI'BHY « DI TPB-BHNBU».
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Ipunoxcenue 3

XapakTepucTuka HauboJiee paclpocTPaHEeHHbIX MUKOTOKCHKO30B

OCHOBHBIC KITMHUYECKHE MpOsABJICHUA

OCHOBHBIC
MaTOJIOrOaHATOMHYECKUE
M3MEHEHUS

AdJaTokcnkos

Y cBuneii. Ocmpas ¢gopma. yrHeTeHUE,
MBIIIICYHAS CJIa00CTh, MPOXKb, MOTEPs arle-
TUTA TIPH COXPAHEHUH >KaXK[bl, KPOBSIHUCTHIC
pEKTaIbHBIC BBIACIEHHS, CMEPTHOCTb. XpoHu-
yeckoe meyeHue KIMHNIECKH MOXET OBITh HE
BBIPAXKEHO, HO C TEUCHUEM BPEMEHH XapaKTepH-
3yeTcsl OTCTaBaHHEM B POCTE U TOTEPEeil Macchl,
JKEITYITHOCTBIO CIM3HMCTBIX 00O0JIOUEK; IPOSIB-
JISIFOTCSL JKEITYJJOYHO-KHIIEYHbIE PacCcTpOicTBa
OCOOCHHO y TMOpOCST, y CBHHOMArOK MOTYT
ObITE abopTel. CHMKAETCS UMMYHUTET M BO3-
MOYXHO 000CTpEHIE XPOHIMUECKUX 3a00IeBaHIIA
WIN OTTOIIEeHHE WH(PEKIHUOHHBIX, CHIKECHHE
3 PCKTUBHOCTH BaKIMHAIIUKM, OCOOCHHO MpH
KOJNMOaKTepHro3e, CalbMOHEIIE3E, POXKE U JIP.

Y xkpynHoro poraroro ckora. Ocmpas ¢op-
Ma XapaKTepH3yeTCsl YTHETEHUEM, CHI)KCHHEM
YHOsI, KENTYIIHOCTBIO BHIUMBIX CIH3HCTBIX
000JI04eK, CEpO3HBIH PUHMT, y4YallleHHE ITyib-
ca, oOWJIbHAsI CaMBAlMs, CHIDKCHUE alleTHTa
n Hapymenue nesteabHocTd JKKT. Bosmoxen
JIeTaIbHBIN UcXo. MOJIOIHSK 110 CPaBHEHHIO C
B3POCIIBIM CKOTOM O0JIee BOCTIpHUMYUB. XpOHuU-
yeckas (opma MPOSIBISIETCSI B OCHOBHOM 3aMe/l-
JIEHUEM CKOPOCTH pOCTa, CHIDKEHHEM YHOEB,
poxzaeHueM ciadoro noromctsa. OOIUM Oclia-
OneHueM opraHus3Ma, KOTOpOe Ipezpaciosara-
€T K MacTHTaM, SHJOMETPHUTAM, SHTEPUTAM KaK
He3apa3Hoil, Tak 1 MH(PEKITMOHHON 3THOJIOTHH.

Y nTun KIMHNKa 32007€BaHUS MOXKET ITPO-
TEKaTh OT MOYTH HE3AMETHBIX 710 XPOHUUECKOH
Wi ocTpoit popM. Y MOIIOHSIKA OOBIYHO PErH-
CTPHUPYETCsl OCTPOE TEUEHHE, Y B3POCIIBIX — XPO-
Huuyeckoe. Hanbomnee xapakTepHble NPU3HAKH:
pe3Kast HOTepsI alIeTHTa, BEICOKAsi CMEPTHOCTh

Ipu ocmpom mevenuu 'y
CBHMHEN HaO0II0qaI0TCs MHO-
JKECTBCHHBIE ~ TEMOPpParuu
HA CEPO3HBIX O000JIOYKAX U
BO BHYTPEHHHX OpraHax,
IOBBIIIEHHOE cozepxa-
HHUE KHUIKOCTH B TPYIHOH U
OpIOIIHOM TMONOCTAX, OTEK
JIETKUX, KPOBOUBJIUSHHUS MO
SMUKAPIAOM. Y MABIIUX WU
BBIHYX/ICHHO YOUTBIX KH-
BOTHBIX OTMEYArOTCs Onel-
HOCTb UJTH XKENTYIUIHOCTh BU-
JUMBIX CIIM3UCTBIX 060.]'[0‘161(
U TOAKOKHOM  KIIETYATKH.
Y KPC wnaOmroparorcss xa-
paxtepHbie Juis adaaToKcH-
KO30B YBEIIMUYCHUE [CUCHH,

KPOBEHAIIOJIHEHHE  JIETKUX,
reMOpparu4ecKkuil  auares,
BOCIHAJIUTEIbHBIC  SIBJICHUS
B JKEILyJOYHO-KUIIEYHOM

TpaKTe, YBEIMUYCHUE >KEId-
HOTO IIy3BIpsl, KET4b T'ycTas
U TEMHasl, B TI0YKax U MHO-
Kapae AUCTpopUUECKUe W3-
MEHEHHSL.

Y nrun - yBenuueHue
MEYCHN, [BET IVIMHHUCTHIN
WJIM KENThI, HEPEIKO C He-
KPOTUYECKUMH O4arami, B
CepJCYHON COpOYKE BO3MO-
JKeH TpaHccyaar. JKemdHslif
Iy3bIpb U MPOTOKHU yBEIHUE-
Hbl. KarapasibHblil 3HTEpUT U
JYOZICHHUT
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Ipoooncenue npun. 3

OCHOBHEBIE KJIMHHYECKUE TPOSIBJICHUS

OCHOBHEIC
M1aTOJIONOAHATOMHUECKHE
HU3MEHEHUS

MOJIOJIHSIKA U SMOPUOHOB, y B3POCIBIX — CHH-
JKEHUE SUIIEHOCKOCTH W/UITH BO3HUKHOBEHHE
CHHJIpOMa HEYCBOCHWUsI, KOTOPbI MPOSIBISETCS
HAJIMYUEeM 4YaCTHIl HEMepeBapeHHOro KopMa B
MOMeTe, YBeJIMUCHHEM KOHBEPCHH KOpMa, CTea-
Toppeeit. OTcraBaHWe B POCTE, HCTOIICHHE,
BBINIA/ICHHE MIEPHEB, IOCUHEHHE Tpederiika. Mu-
KOTOKCHUKO3 CHUXKAET dPPEKTHBHOCTD BAKIIMHA-
Ui

T-2 TOKCHKO3

Y cBuneii. Ocmpas (hopma: KUBOTHBIE YTHE-
TEHBI, OTKa3 OT KOpMa, CIIIOHOTEYCHHUE, PBOTA,
Jyapest ¢ OOMJIBHBIM KOJIMYECTBOM HEHBI U CIHU-
3M, HapyleHHe KOOPIMHALMM JBIKCHWH, 3a-
TPYIHEHHOE [bIXaHHWE, JKUBOTHBIC IIBITAIOTCS
3apbIBaThCS B MOJCTHIKY, 3€MIIIO, 3aTeM Majio-
NOJBIXKHBI. TeMneparypa Tenia He MOBBIIIACTCS.
I'nGenp HemsOexkHa. [Ipy BBICOKMX KOHIIEHTpA-
IUSIX MUKOTOKCHHA, OH, CONPHKACASICh CO CIN3H-
CTOH 00OJIOYKOH POTOBOI MOIOCTH, BBI3BIBACT Y
CBHMHEH CIIILHOE CIFOHOTEUCHHE, TI03bIB K PBOTE,
PBOTY M CTOMKHI OTKa3 oT Kopma. [lodocmpas
@opma BOBMOXKHA B CITydae CKapMIIMBaHUsI ITOCIIe
ronoganus. Yepes 4-6 4 mocne cKapMIIMBaHUS
OOMIIBHOE CITIOHOTEYEHHE, CHIDKEHHE T0e1aeMO-
CTH WJIM TIOJTHBIN OTKa3 OT CJIEYIONIETO KOpMIIe-
HUA. 3aMETHO YTHETEHBI, Tuapes ¢ OOMIBHBIM
KOJIMYCCTBOM IICHBLI U CJIM3H, XaxX1a, 4€pe3 HE-
CKOJIBKO CYTOK BO3MO)KHBI TTOSIBIICHHUE SI3B B POTO-
BOH II0JIOCTH, OTEK M M3bS3BICHUE I'y0, MsTauKa,
Onu3nexammx y4acTKoB KOXKH, pBOTa Mblmed-
Hasl IPOXKb, IIATKAs TIOXOAKA, Mape3 Ta30BbIX KO-
HeyHocTel. Ilynbe v apIxaHue ydalleHsl, IbIXa-
HHE 3aMETHO 3aTpygHeHHoe. Temmeparypa 1u6o
B (pU3MOJIOTHUECKUX TIpe/ieNiax, JIM0O0 MOHIKEHa
Ha 1°C. Xponuueckas ¢popma — nanbonee yacto
BCTpPEYAIOIIAsicsl IIPU NoeJaHuu Kopma ¢ T-2 Tok-
cHHOM B Teuenne 3-4 uenens u 6omee. OTMeuaer-
Csl HOHM)KEHHAS! IT0EIAEMOCTh KOPMa, SI3BEHHBIN

Y cBuHeH 11 ocmpoeo
TEUEHUS! XapaKTEpPHO TeM-
MOparuyecKuii auare3, Kpo-
BOMBIHSIHUSI TIOJl ITUIEBPOH,
JHJIOKAP/IOM, CIIM3UCTas
000J104YKa POTOBOM IMOIOCTH
0e3 U3MEHEeHHUI WM rurnepe-
MHUPOBaHa, KPOBEHOCHBIE CO-
Cy/Ibl OPBDKEHKH U CaJbHUKA
KpoBeHanomHeHsl.  Ciusu-
cTast 000I0YKa THA JKeTyaKa
Y TOHKMX KHIIOK KaTapajbHO
Bocmanena. [Ipu nodocmpom
XPOHUYECKOM meyeHul Koxa
ry0 u mnATavuka H3b3BICHA,
oreuHas, ciausucras o000-
JIOYKa POTOBOM  MOJIOCTH,
MHILIEBOA TUNIEPEMUPOBAHA,
MecTamMH H3bsi3BiIeHa. Kpo-
BOMBIIMSIHUSL TIOZ  IIJIEBPOI
u snukapaoMm.  KposeHoc-
HBIE COCY/bI IKEIYI0YHO-
KUIIIEYHOTO TpakTa Iepe-
IIOJIHCHBI, TOHKHMI KHUIIIEYHUK
KarapajbHO BOCHAJICH.

Y nTuubl. Ka3eo3HbIE
HEKPOTHUYECKHE  IOpaxe-
HHS B POTOBOM MOJIOCTH Ha
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Ipooonsicenue npun. 3

OCHOBHBIC KJIMHHYECKUE TIPOSABIICHUA

OCHOBHEIE
M1aTOJION0AHATOMHYECKHE
U3MECHCHUA

CTOMATHT, OITyXaHWe TyO, s3BBI HA IATAYKE H
rybax, auapes W CHIDKeHHe mpupocrta. Yacto
3a00/IeBaHNE OCIIOXKHACTCS WH(EKIIMOHHBIMHI
3a00JIeBaHUsAME (CaJbMOHENJIE3, BUPYCHBIA Ta-
CTPOSHTEPHT U Jp.). 3aMeHa KopMa Ha J00poKa-
YECTBCHHBIH YITyYIIaeT CUTYAIIUIO, HO )KUBOTHBIC
YK€ B OCHOBHOM HE JIOCTHTAIOT KOHUIIUH CBEp-
CTHHKOB.

Y 3a0oseBLIeii ITHIBI OTMEYACTCS yTHETE-
HHUE, BSLepOHIeHHOCTB onepeHml, OTKAa3 OT IMUIIIN
U BOAblI, CHHIOHIHOCTb BHJIHUMBbIX CJIIM3UCTBIX
000s0ueK, IrpeOHs M CEepexeK, HEKPOTHYECKHE
OY2)XKH B POTOBOH TIOJIOCTH, SI3BIKE, CHIDKCHUE
SUTICHOCKOCTH, TOJIIMHBl CKOPIYIIBI, JHapes,
HEepBHBIC MPUTIAIKA W HECIIOCOOHOCTh BCTAaBaTh
HA HOT'HU II0CJIC TOI'0 KaK IIbITIJICHKAa KJ'IalIyT Ha
cnuny. [lpu ocmpom ompasnenuu HaOIHOIACTCS
MAaCCOBBIN MAJEK WTHUIIBI, APU XPOHUUECKOM —
eIUHAYHBIC citydan rudeny. Hanbonee 4yBcTBH-
TENBHBIMU SIBIISTFOTCS YTATA, HECKOJIBKO MCHEE —
LBIUISATA

TBEpZIOM HEOE W TOJ S3bI-
KOM, CIM3HCTOH 000I0YKe
300a.  KarapampHo-Temop-
parmdeckoe BOCHAJICHHE B
KUILIEYHUKE.  YMEHBIICHUE
OTHOCHUTENBHOH Macchl (ha-
OpHuIMeBOil CyMKH U cele-
3€HKHU 1PU XPOHUYECKOM Mme-
ueHuu

)1630KCI/IHI/IB3J'I€HOI[T0

KCHKO03

OCHOBHBIC KIIMHUYECKUE NPU3HAKU — OTKa3
OT KOpMa TIPU HU3KHUX KOHICHTPALHUSIX TOKCHHA
U pBOTa IpH Ooyee BBICOKHX, AHapes, 3HadH-
TEJIbHOE CHIDKeHHE MpuBecoB jio 2 pa3. Oco-
OCHHO Y4yBCTBUTEIILHBI CBUHBH

Bocmanenne cnuszucron
POTOBOI1 MONOCTH, KaTapajb-
HOC BOCITAJICHHE CIIM3HCTOMU
000JIOYKH IKeIyldKa U TOH-
KOr0 KHIIEYHHMKA. B moukax
CIVIa)KMBAaHUE KOPKOBOTO U
MO3IOBOI'O CJIOEB, B II€YEHU
— HEPaBHOMEPHOCTH OKPACKH

OxpaToKcuKo3

B ecTecTBeHHBIX yCIOBUSAX Y CBUHEH 0Xpa-
TOKCHKO3 SIBIISIETCS XPOHHYECKUM 3aboeBa-
HHEM, HO Yy MHOPOCST MOXET MPOTeKaTb WU B
octpoii popme. Ocmpas popma HabIOTACTCS Y
HOpOCHT-OT’beMLIH.Ieﬁ, 60J163HI> WHOrJa Ha3bIBa-
IOT KOKOJIOTIOUCUHBIN 0TeKk». OTMe4YaeTcs: yrae-
TEHHE, YaCTOC MOUYCHCITYCKAHUE, Pa3KIDKCHIE

Haubomee xapakTepHbI B
IIOYKaX — OHHM HE3HAYUTEIIb-
HO YBEJIHMYEHHI, Kalcylia Me-
CTaMHM COEIUHEHA CrIalKaMu
C KOPKOBBIM CJIO€M, KOPKO-
BBIM 1 MO3TOBOI CJION UMEIOT
orpaHn4eHHsle i Juddys-
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Ipooonsicenue npun. 3

OCHOBHBIC KJIMHHYECKUE TIPOSABIICHUA

OCHOBHEIE
M1aTOJION0AHATOMHYECKHE
U3MECHCHUA

(hexanuii, IMOIKOKHBINA OTEK, aTAKCHIO, OJCpEeBe-
HEJTBIA CBUCIBIN 3aJI, B3AyTHE JKUBOTa 0COOCH-
HO B 00JIACTH MOSACHUIIBI. JKUBOTHBIE MOrHOAIOT
Ha 1-2 cyTku ot Hauasa 3abosieBanus. Jlerasnb-
Hocth gocturaet 40-90%. Xponuueckas ghopma
pa3BHBaeTCs B TeUEHHE 2-5 MECSIIEB P YaCTOM
CKapMJIMBaHUH UM KOpPMa, 3aTPsI3HEHHOTO OXpa-
tokcuHoM A B konuenrpamusx 0,1-0,4 wmr/kr
kopma. OTpaBJeHUE MPOTEKAET Oe3 SIPKO BhIpa-
JKCHHBIX CHMIITOMOB, 3a HCKJIIFOUCHUEM IIOBLI-
IMIEHHON MOTPeOIIeMOCTH BOMBI. Y KHBOTHBIX
HAONMIOMAIOTCS TIONMUYpHs], a TaKKe CHIDKEHHE
MPHUPOCTOB Macchl Tena. OXpaTOKCHUKO3 Y CBH-
HOK TIPOTEKACT BEIPAKECHHEE, YeM Y XPSIIKOB. Y
CYITOPOCHBIX CBUHOMATOK BO3MOXKHBI a0OPTHI,
pOXIeHHE €Iad0ro MM HEXH3HECIOCOOHOIo
notomcTBa (mopocsrta morubaror Ha 1-6 neHb
TIOCITE POYKICHUS).

Y Kyp ocmpoe meuenue IPOSBIACTCS OTKA-
30M OT KOpMa, JKa)KJOU, HCTCUCHUEM U3 KITFOBA
TYCTOW MPO3pavHOM CIIM3H, PE3KUM YTHETCHU-
CM. Kanomﬂe MacCChbl KHMAKHE, BOASIHUCTBIC, C
MPUMEChI0 KpoBH. llepo B3bepolleHHOe, Ty-
CKJoe, TpeOeHb M CepeXKH OllefHBIe, KOXKa
OarpoBo-CHHIONIHAS. Y OTHAETBHBIX LBIIIIAT OT-
Meuaetcs acuuT. [Ipu ocTpom TedeHUH HaOIFO-
JIaeTCsl BBICOKAsi CMEPTHOCTh. XpoHuueckoe me-
YeHue CONPOBOXKIAETCS KAKIOU, BbIPAKCHHOU
HOHHprIefI, CHHM)XKCHHEM MacCChl, B HeKOTOpBIX
cinydasx nauapeeil. Y UBIUIAT HaOIIOMaroTCs
YTHETCHHE, B3BEPOIIECHHOCTh IMEPheB. Y Kyp-
HECYIICK CHIDKCHHE SHIIGHOCKOCTH, BBIBOJIH-
MOCTH SIUII, HAa CKOPJIYIIC TOSBIISIOTCS JKENITHIC
nsATHA. Y TTHUI] OXPAaTOKCHH BBI3BIBAET Ooiiee
TSOKETYI0 THIIOKapOTHHEMHMIO, YeM TpHu aduia-
TOKCHKO3€

HBIE O0JIee CBETIIBIC YIACTKH,
B HEKOTOPBIX CilydYasX 5TU
Y4acTKH yIUIOTHEHbl. Bo3-
MOXXHO TIOsIBICHHE KHUCT. B
OpIOIIHON TIOJOCTU TOBBI-
IMIEHHOE KOJWYECTBO JKH/I-
KOCTH, CJIM3MUCTas KEIyIKa U
KHILIEYHHKA KaTapaJlbHO BOC-
naneHa. IleyeHbp HepaBHO-
MEpHO OKpallleHa
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3eapaJieHOHTOKCUKO3
UyBCTBUTEIBHOCTh CBMHEH K TOKCHMYECKO- Y cBuHeii Hauboiee
My AEHCTBHIO 3€apajieHOHA 3aBUCUT OT BO3pPAC- | XapaKTEPHbIE H3MCHCHUS
Ta, MOJIa, YCIOBUN COAEPKaHUS U KOPMIICHHS. | HAXOASTCS B TIOJOBBIX Op-
Haubonee uyyBcTBUTENBHBI K HEMY CBUHKM W |raHax. [IpexxaeBpemeHHOE

XPSIYKK B Bo3pacte 2-5 Mecsies, cojepikarine-
Cs B 3aKPBITOM ITOMEIICHHUH TP CKapMIMBAaHUN
KOMOWKOpMa WIJIM 3epHOCMecH 0e3 J100aBKH
3eNICHBIX WM JPYTHX BHTAMHHHBIX KOPMOB, a
Tak)Ke JIETKOyCBOSIEMBIX YTJIEBOZIOB. 3eapalie-
HOH BBI3BIBACT ICTPOTCHHBIM CHHIPOM Y CBH-
Heil. ConpoBoxaercsi abopTaMu, CHHKEHHEM
TUTOZIOBUTOCTH. XapaKTePHbIH NMPHU3HAK — BYJIb-
BOBAaruHMT, HaOyXaHWE U MIOKPACHEHHE BYIBBHI,
MOBEIMIEHNE ceKpennd. OTEeYHOCTh MOJIOYHBIX
xeJe3. Bo3MOKHBI BbITTaZIeHNE BYIbBBI WITH MPsI-
Mo kuiiku. Ha npaktuke, 0COOEHHO cpein Mo-
JIO/IBIX PEMOHTHBIX MJIM OTKOPMOYHBIX CBHHOK
BCTPEYAIOTCS CIIydau IPYNIIOBOTO MPOSBICHUS
JIOKHOM 0XOTHI. [IpH 3TOM HapyKHBIC ITOJIOBEIC
OpTaHBl YBEIWYHBAIOTCS M KPACHEIOT, HO ped-
JIeKca HEMOABIDKHOCTH HeT. COCTOSHHE yTHe-
TCHUSI CBUHCH CMCHSICTCS TIOBBILICHHOW BO30Y-
JIIMOCTBIO TIPH 3aLIUTHBIX JACHCTBUSIX — YKYCBI,
CTBIYKH, YTO WHOTJIA MOXKET MPHBOJNTH K KaH-
HuOam3My. JIokHast 0X0Ta SBISACTCS THHHON U
MIPOXOIMT TOJIBKO TTOCIIE CMEHBI KopMa. Yacto y
CBUHENM HOPMaJbHbII UKl HE BOCCTAaHABIUBACT-
cs1. 3eapaJIieHOH TaKKe MPHUBOJAUT K MOSBICHUIO
cTepuiibHOCTH, HUM(oManuu. Jlaxxe pu HU3KUX
KOHIICHTpAIIMSIX 3eapajlicHoHa B Kopme (mopsii-
ka 250 MKI/KT), KOJIMYECTBO MPUILIOA B ITOME-
T€ CHIKAeTCS M Macca TOpOCAT ObIBAacT HIDKE
HOPMBI, TIOCKOJIbKY CBUHOMATKH OCOOCHHO UyB-
CTBUTEIIBHBI K TOKCHHY B IEPUOJ CYTIOPOCHOCTH.
Bo3MoxxHBI a00pTHI M MyMU(HKaLuUs 107108, B
TEUEHNE HECKOJIIbKUX JHEH Mocie pOKACHUs y
CBHHOK YacTO OTMEYaeTCs IMOKpacHEHHE Ty0, y
CBUHOK U XPSIYKOB COCKH paciryxiue. [Ipiaem

YBEIIMYCHUEC MATKU U MOJIOY-
HBIX JKeJe3 HaOIomaeTes y
HETOJIOBO3PEIIbIX CBUHOK B
Bo3pacre 2-4 mecsies. B o
K€ BpeMs SUYHHKH MOTYT
ObITH c1a00 pa3BUTHIMH, 0e3
3penbiX (DOJUTUKYJIOB U HKel-
TBIX Tel. Y 6-8-MecsuHbIx
CBMHOK BO3MOXKHO 3HAuYHU-
TENIbHOE YBEJIMYEHHE MAaTKh
(moxHAsT ~ GEpEeMEHHOCTH).
CTeHKH Tena U poroB MaTku
Ha pa3pese JOCTUTAIT 2 CM
u Oolee, B SIMYHUKAX COICP-
JKATCSI MHOJKECTBEHHBIE TIEp-
CHCTEHTHBIE JKEIThIE TeJa.
DIUTENINH CIU3UCTON 000-
JIOYUKHM MATKH, BJIarajuiia,
MOJIOYHBIX JKEJIe3 Yellrye-
noxo0Hei. Bo3MoxxHO da-
CTUYHOE BBINAJICHHUE TPSMO
KMIIIKH, Bilarajuia. Y cam-
1[OB B Bo3pacte 2-5 mecsiies
HaOJoaeTcst  yBeJIMYCHUE
U OTEK MOJIOYHEIX KEJE3,
MPEMyIHaTbHOTO MEIIKa, Yy
XpSAYKOB — opxuT. Ilpu xpo-
Huyeckom mevenuu 0OoJIE3HU
[1aTajgoro-aHaTOMUYECKHE
WU3MEHCHHUS MOTYT OBITh MPH-
HSTHI 32 JIOIYCTHUMBIC OTKIIO-
HEHUS OT HOPMAJIBHOTO CO-
CTOSIHUSI OpraHM3Ma MIIA Kak
CJIC/ICTBUE HAPYIICHUS
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JaXKC KOHTAKTa MOPOCAT C MO‘-IOfI, KOHTaMUHH-
pOBaHHOﬁ 3€apajicHOHOM, ObIBacT JO0CTAaTOYHO
JJIs1  BOSBHUKHOBCHUSA HOZ[06HBIX CHUMIITOMOB.
[ToTeHUaNnbHBIMH HCTOYHHKAMHM KOHTAaKTa C
3€apajICHOHOM SABJIAIOTCA KOpM M MO4Ya CBHUHO-
MaToK, IIOACTUJIKA, HO ITITaBHbIM 06pa30M mare-
PHUHCKOC MOJIOKO. SCTpOI‘GHHOG BIIUAHHUC 3€a-
paJIicHOHA Ha 3pCJbIX CBMHOK XapaKTCPHU3YCTCA
TTOABJICEHHUEM aHICTPYCa, 3aMEAJICHNEM CO3pEBa-
HHWA XKCIITBIX TCII.

V XpsIKOB COCKHM M MPEIyLnii HabyXaroT, 4To
MOJKET 3aTPyIHATh MOYEOTETICHHE, TECTUKYIbI
aTpoHUPYIOTCS, KaueCTBO CIIEPMBbI U 00BEM dsi-
KyJIiTa CHUJKAIOTCA, CIOCOOHOCTb K CIIapuBa-
HUIO HapyIIaeTcs.

JleiicTBue 3eapasieHOHa Ha NTHI[ cialee
BBIPQ)XCHO, YeM Ha cBUHeil. Kypbl MeHee uyB-
CTBUTEJIBHBI, YeM YTKH U TycH. TOKCHH BBI3BI-
BAeT THIIEPICTPOTCHHBIN U aHAOOIM3UPYIOUTHIA
addekt. ['unepacrporeHHbIN 3PPEKT BOSHUKAET
npu 1o3¢ 300 MKI/KT ¥ BBIpaXKaeTCsl B yBEJH-
YEHHH MacChl TPeOHs, SUYHHKA, CEMCHHHKOB,
a B g103¢ 1 Mr/kr kopMa oOpasyroTCsi KHCTHI B
sitieBogax. AHabomm3upyromuii dQpQext mpo-
SIBJISICTCS. B U3MEHEHHMH TIPHPOCTA MACChI IIbI-
IUTST TONMBKO TMPH BBICOKUX KOHI[CHTPALUSIX —
300-800 mxkr/kr. Kpome Toro, npu noTpedieHun
KOpMa C 3eapaJIcHOHOM SINIIEHOCKOCTh OOBIYHO
HE CHIDKACTCS WM CHIDKACTCSl HE3HAYUTEIIBHO,
HO YXyALIAIOTCSl CBOMCTBA CKOPIYIBI, 00pasy-
I0TCSI KHCTBI M yBellMuMBaeTcss macca (hadpu-
1IMEeBOH CYMKH, MHOT/IA BBINIAJICHHUE KIIOAKH

oOMeHa BelecTB. DTO 0CO-
OEHHO OTHOCHUTCS K camiaM,
a TaKKe B3POCIBIM CBUHO-
MaTKamM

IIaTyJIMHOTOKCHKO3

[Ipn maTymTMHOTOKCHKO3€ OTMEYAeTCs TOCH-
HEHHE TATaYKa U HHKHEH 9acTH )KHBOTA y TIOPO-
CSIT, YTHETCHHOE COCTOSIHHE, Kallleb, OOMIBHOE
CJIFOHOTEUYEHHE, BO3MOKHA PBOTA. Y KUBOTHBIX

IIpu BckpbITUM OTMeEYa-
IOTCSl OTEK JIETKHX, CKOIIJIe-
HUE CEPO3HOW KUJKOCTH B
IpyIHOi M OpromHoOW mo-
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HApYIIAETCs JIbIXaHWUE, TOSIBISIFOTCS XPHIIBI,
MyJIbC y4alieH. B TSOKeNbIX cydasx MposiBiis-
€TCsI TIape3 Ta30BbIX KOHCUHOCTEH, KOHBYJIbCHU
U TUOeNb YKUBOTHOTO. XpOHUUECKULl MOKCUKO3
MOXET MPOTEKaTh 0€3 BUAMMBIX KIMHHYCCKUX
MpHU3HAKOB. JKUBOTHBIC OTCTAIOT B POCTE, XyXKe
MOE/IAI0T KOPM, MHOT/IA MOSIBIISICTCS AUapest

JOCTAX, KaTapalbHBIA ra-
CTPOIHTEPHUT, 3aCTOMHbBIE
ABJICHUA B TICYCHU U TI0Y-
kax. Hexkporuueckue u auc-
TpoHuyecKkre H3MEHEHHs B
JKEITYI0YHO-KUIIEYHOM TpaK-
T€, CEpALE, TOTOBHOM MO3TY,
TI€YEHH, JIETKUX, TIOYKaxX

DOYyMOHH3MHTOKCUKO3
DYMOHM3UHTOKCHKO3  (JTefikosHmedanoma- XapakTepHbIl  NPU3HAK
aA0ps) Jomaaed — Gone3Hb, KOTOpas MMeeT |y Jomaged —  BIaKHBIA

TEHJCHIIMIO TIPOTEKaTh B CIIOPAJHMUYECKUX, Ce-
30HHBIX BCITBIIIKAX M XapaKTEPH3YeTCs OOIIHp-
HBIM TIOBPESIKICHHEM MO3TOBOW TKaHU. AmATHs
U YMCHBIIICHUE TIOTPEOJICHUSI KOPMa MOTYT OBITH
Ha4YaJIbHbBIMU HpI/I3HaKaMI/I 60He3HI/I, KOTOpBIe CO-
MIPOBOXKIAFOTCST OBICTPHIMH PA3IMIHBIMUA HEBPO-
JIOTHYECKUMH CHHIPOMAaMH, BKITFOYas aTaKCHIO,
JWLEBOM TMapannd, HEHOPMAllbHOC JBIIKCHUE
TOJIOBBI, JIBUJKCHUE JKMBOTHOTO IO KPYTY, OIHO-
CTOPOHHIOIO CJICTIOTY, 3aMETHOEC OLCTICHCHUE W
HOBI)IHICHHyIO BO36yJII/IMOCTI).

[TockoneKy HeBposOTHUYEeCKas IUCHYHKINSA
TPOTPECCUpPyeT, MOTYT HAOIOMAaThCA XPOMOTA H
Jiexkadee TOJI0KEHHE, COTPOBOKIAIOIINECS BO3-
MOXKHBIMH TIPUTIAIKAMU U THOCIBIO. B 3aBrCcHMO-
CTH OT KOJIMYECTBA MOTPEOJICHHOTO TOKCHYHOTO
MaTepI/Iana CMepTB MOXET HaCTyHI/ITB B TeE4e-
HHUE HECKOJBKHMX YaCOB OT MEPBBIX KIMHUIESCKUX
npu3HakoB. OOIIas CMEpTHOCTH JIOMIACH, TPo-
SIBJISIOMIASICS TIPY JICHKOIHIIe(DaTOMAIISIHH, CO-
craisier 00bruHO He Oonee 25%, XOTS BCIBIIIKU
B MaJbIX CTagax MOTYT HMPUBOIUTH K OOIBIICH
CMepTHOCTI/I. BBI)KI/IBI_HI/IC JKHUBOTHBIC 06LI‘IHO
OCTAIOTCS C MOCTOSTHHON HEBPOJIOTMYECKON JHC -

HEKpo3 B 000HMX TOJymIa-
pUSIX TOJOBHOTO MO3ra, B
3aBHCUMOCTH OT TSDKECTH
TOKCHKO30B, CTETEeHb pas-
pyLIEHHUs TKaHU pa3IuyHa:
OT MaJICHBKUX, MHUKPOCKO-
MUYECKUX TOBPESKIACHUH, IO
pPACIIUPEHHBIX, HETPABUIIb-
HOM (OPMBI HEKPOTHUECKUX
MyCTOT, TJe Oesoe BEemecTBO
MO3ra MpPaKTHYCCKH pacra-
nock. OTeK, MUHEpalIu3aIus,
TOYCYHBIC KPOBOM3IIUSHUSL.
Ileueny 1UIOTHAS, JKEIITOrO
uBera. Moryr UMeTb MECTO
JKENTYIIHOCTD CIU3UCTBIX H
TOYCUYHBIC KpOBOI/I3J'[I/I${HI/I$[
BO BHYTPCHHHX OpraHax.
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¢byHkumed. Bo3MoXkHa KenTyxa, HO renaToTOK-
CHYCCKUI CHHIPOM, XapaKTepHBbIi 1ist pyMOHH-
3UHOB, Y JIOIIa/Iel MPOSIBIISIETCS HE BCET/IA.

Y cBuHeH, MOTPeOISABIINX MHUKOTOKCHH B
no3upoBke 4 Mr/kr maccbl Tena (okono 50 mr/kr
KOpMa) KIMHUYECKHE MPU3HAKH BKIIOYATH B
ce0sl OCTPYIO OJIBIIIKY, CHHIOIIHOCTh M CJia-
6octes uwepe3 4-10 mHeit mocrne Hawama MOTpe-
OJeHMsT 3apaKeHHOro KopMma, HaOmoganach
BBIpQXCHHAS JMCOYHKIHMSA MCYCHH. YPOBECHBb
3aboneBaeMocTd cocToBisul 5-50%, cmepTHO-
ctu — 50-90%. YV MHOTHX CBHHEN, BBIKHUBIINX
rocie OCTpoil 3M(U3EMBI JIETKUX, OTMEJacs
MO/IOCTPBII TOKCHKO3 IEYeHU. Y TIOPOCHT, B pa-
IIMOHE KOTOPBIX O6Hapy)KI/IBaJ'IC$[ MHKOTOKCHUH B
no3e 16 mr/kr pannona, gepes 3-5 mmHeir oTme-
YaJMCh OOIIMPHBINA OTEK JICTKUX, MOBPEKICHHS
TIO/KEITYA0YHOH JKeJIe3bl U TICYCHH.

[Tpu moTpeOIeHNH MUKOTOKCHHA Y IITHIL OT-
MEYaeTCsl CHIDKCHHE MacChl Tela, yXyALICHHE
KOHBEPCHU KOPMa, YBEIIMUCHHE MAcChl MICYCHH,
cusibHast quapest (y Apyrux KUBOTHBIX PyMOHH-
3WH THAPEIO HE BBI3BIBACT), PUBOISIIAS K XY/~
IICHUIO YCBOCHUS BUTaMuHa /1, kanbus u doc-
(dopa, 9yTo MPUBOIUT K ocTeoMansiiui. CHiDKe-
HHE PE3UCTEHTHOCTH, YBEJIMUYCHUE COICPIKAHUS
E. coli B neuenu u cenesenke. CMEPTHOCTD J0-
cruraet 25% mpu KOHIEHTPAIIMA MUKOTOKCHHA
100 mr/kr kopma

Y cBuHell XapakTepHBbIH
NpU3HaK — oTeKk U sMduse-
Ma Jerkux. Perucrpupyercs
YBEIMYECHUE MAcChl TICYEHH C
TOYEUHBIMH HEKPOTHYECKH-
MH y4YacTKaMHM, H3MEHCHHE
I[BETA JIO XKEJITOTO.

Y nrun HabiromaeTcs yse-
JIMYICHUE MACChI TICYCHH, TI0-
YeK W TTODKETYIOTHOM XKere-
3bl, [IEYCHb C HEKPOTHUYECCKHU-
MU OYaXKaMH, TUIICPILIa3us
JKEITIHOTO Ty3BIPS W JKETd-
HBIX XOJOB, OCTEOMAJISIIHS
KOCTEH, arpodusi KOPKOBOTO
CIIOSI THMYCa

Jprorusm

AJIMMEHTAPHbBIA MUKOTOKCHKO3, BO3HUKAIO-
M BCIEJCTBHE CKAPMITMBAHHS KHBOTHBIM
3epHa, MPOJAYKTOB €ro mepepaboTKu U TPpyObIX
KOPMOB C IPUMECHIO POXKKOB (CKIEPOLIMEB) CIIO-

IIpu BCKpBITUH KUBOT-
HBIX, MaBIIMX IIPH OCTPOM
sprotusme,  HaOIIOTAIOTCS
KPOBOM3JIMSHHS Ha CEpo3-
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pBIHBH. Paznmuuaror >proTusM KOHBYJIbCHBHBIA
(ocTpblif) ¥ TAHTPEHO3HBIH (XPOHUUCCKHUT).

KoHBYNbCUBHBIH 3protusM HabOmIOmaeTcs
y INIOTOSIIHBIX, JIOIIaJAed U OBell M Xapakre-
pH3yeTcsl OpaXEHHEM [EHTPaIbHOW HEPBHOM
CUCTEMBIL. JTa (hopMa TOKCHKO3a TIPOJOIDKACTCS
B TEUYCHHE HECKOJIBKMX YAaCOB M MOXKET 3aKaH-
YHMBATHCS TUOEIIBIO )KUBOTHOTO MJIM MPUHUMAET
XPOHMYECKOE TEUEHUE C Pa3BUTHEM HCTOILE-
HUSL.

Y KpYyHHOIo poratroro cKoTa OTMEYaroTCs
9acThI{ MyJbC, CUIIbHAS APOXb, MIOTEPS] PABHO-
BECHSL.

Y cBuHell ocmpoe ompasnenue cONpPOBO-
KJIaeTCsl OOWIIBHBIM CIIFOHOTEYEHHEM, PBOTOH,
MIOHOCOM, MYCKYJIBHOHN JPOXbI0, MOTepel uyB-
CTBHUTEIILHOCTH, TEPEMEKAIOIIMMUCS SITHIICTI-
THYECKUMH  TIPUINAAKAMH, CMEHSIOUIIMUCS
yrHereHueM. [Ipu XpOHUYECKOM KOHBYJIbCHB-
HOM JProTH3Me OTMEUalTCs CyAOpOTrHu, Mpeu-
MYIIECTBEHHO MBIIII] 1N ¥ KOHEYHOCTEH.

["aHrpeHO3HBIN IProTU3M XapaKTepU3yeTCs
Y NTHIBI OMEPTBEHUEM IPEOHSI, sI3bIKa U KITIOBA,;
Y CBHHeii M KPYIIHOTO poraToro cKoTa ropa-
JKArOTCSl HOTH, YIIN M XBOCT, MOTYT HaOJI0aTh-
cst abOpTHI; y JIomIa/iel oTMedaeTcst OTIaicHue
KOTIBIT, XBOCTOB M TpHB. [ITHIIa OYEHb YyBCTBH-
TelNbHA K anKajJougaM CHOpbIHbH. CHIIBHBIN
TOKCHKO3 BO3HHKAaeT NPH KOPMIICHWH NTHI] B
OCHOBHOM 3€PHOM XJIEOHBIX 371aKOB MJIM UX OT-
xofamu (IIIICHMYHBIME, PKaHBIMH U OCOOCHHO
SYMEHHBIMH), TIOPAKEHHBIMH CTIOPbIHbEH. OHa
CTaHOBHUTCSI BSIJIOH, MaJIOTIOABIKHOM; YeM IpO-
JOJDKUTENbHEE OO0JIE3Hb, TEM sIpUe BBIPAYKECHBI
SIBJICHUsI OMEPTBEHHsI IpeOHsT U cepexek. [Ipu
3aTsHYBIIEMCS 10 TPeX HeJeNIb OTPABICHUH Ha

HBIX 000JI0YKaX, 3acTOiHAas
TUIEPEMHsT B TapeHXuMa-
TO3HBIX opraHax U TOJIOBHOM
MO3re, 0COOEHHO B MO3KEY-
Ke.

Cimsucras 000J104Ka
>1<enym<a 1 KHUIICYHUKA, 0CO-
OCHHO TOHKHMX KHIIIOK, OTEU-
Ha ¥ KaTapallbHO BOCIAJICHA.
Ilpu xponuueckom 3proTus-
ME y BCCX XKMBOTHBIX O6Ha—
PYXXHBAIOTCS OMCPTBCBINUE
YYacTKU Tejia, KPOBOH3IHUS-
HHMSI Ha CJIM3UCTOM 000JI04-
KE )KeHyIIO‘{HO-KI/IIHeqHOFO
TpaKTa, MHOTTIA B TICYCHH, Ce-
JIE3CHKE U TOJIOBHOM MO3TE.

Y nrunl HaOIomaroTCs
MHO>XCCTBCHHBIC SI3BbI BCJIN-
YUHOH C TOPOILINHY Ha KyTH-
KyJIE MBIIICYHOTO JKEITyIKa
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rpedHe, cepexkax, a TaKKe Ha BEKax M OKOJIO
HOCOBBIX OTBEpPCTHII 00pa3yroTcsi YepHBIC He-
KPOTHYECKNE OYard ¥ KPOBOM3IUSHUSA, HO HHO-
raa HabIrogaeTcs TONbKO MOCHHEHHE TpeOHs 1
cepexek 0e3 MoCIeYIONIero uX OMEpPTBEHHS

TpeMOpPreHMHKOTOKCHKO3bI

[lepBBIMH KNWHUYECKUMH MPU3HAKAMHU I10-
CJle TIOeAaHus TOKCHYHOTO KOpPMa SIBIISIOTCS T10-
CTETICHHO HApaCTAIOLIMK TPEMOP U KosedaTesb-
HBIC JIBUKCHUS. 3aTeM MPOSIBISICTCS aTaKCHs,
JKUBOTHBIE He BCTaroT. Habmromarorest mporpec-
CHPYIOIIUE CYIOPOTH. B 3aBHCHMOCTH OT JI03BI
MHUKOTOKCHHA, MTOTIABIIETO B OPTaHU3M, KHBOT-
HBbIC WJIM MOTHOAIOT, WIK MOCTEIIEHHO BOCCTa-
HABJIMBAIOTCS
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noANUCbIBAUTECh HA UHOOPMALLMOHHbIN BHONINIETEHD
MWHCE/IbXO3A POCCUMN

WHpopmaumoHHEIN BronneteHs MuHcenbxo3a POCCHMM BEINYCKAETCA EXeMECAYHO TUPAXKOM
6onee 4000 ak3eMNNAPOB M PacnpoCTPaHAETCH BO BCeX PeroHax CTpaHbl, NOCTYNaeT B OpraHb!
ynpaenenun AMNK cy6bektoB Poccuiickon ®egepauvn. B xypHane ny6nukyTca matepuansi
WH(OPMaLMOHHO-aHANMTUYECKOro XapakTepa o AeATensHocTM MuHMcTepcTBa No peanusauvu
rocyAapcTEEHHOW arpapHoOW MOMWTMKMW, OTPAXAKTCHA MPUOPUTETHLI, LMW U HanpaBrneHwus
Pa3BUTHUA CENbLCKOrNO XO3AWCTBA M CENbCKUX TEPPUTOPWMIA, MaTepuanbl O MEpPOnpHUATHAX,
NPOBOAMMBIX C Y4aCcTUEM NepBbIX NUL rocyaapcTea No BONpocam pa3BMTUA OTPacnu, ocBelya-
eTcs xoA peanuaauynu Nocnporpammel Ha 2013-2020 roael.

Bbl npoyTeTe NpobnemMHble CTaTbW U MHTEPBLIO C PYKOBOAMTENAMMU PErMOHOB, BeAyLUMMU
y4eHbIMU-arpapHMKaMi, PYKOBOAWUTENSMMU cenbxo3npeanpuatui v depmepamu. LWupoko
npeacTaeneHdsl HoBocTu AMNMK pernoHos.

B npunoxeHuu k UHchopmaunoHHomy GronneteHro ny6nukyoTes ouunanibHbIe AOKYMeH-
Tbl — NOCTAaHOBNEHWA npaBHTﬁﬂthBa PDCCMM, 3akoHogatTenbHbIe U HOPMaTUBHLIE aKTkl No
sonpocam AMNK, npukassl MuHcensxosa Poccuu.

Moanucky MoxHo ochopMUTE Yepes pedakuuio.
CtoumocTb noagnucku Ha 2017 r. ¢ y4eToM BOCTaBKKN
no Poccuiickon @epepaumm — 3696 py6.
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