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B opraH1ame »KMBOTHbIX W NTHLbI TpeaycMOoTpeHa cobCcTBeH-
Hasi cCUCTeMa OuMLLEeHHUs OT 8408B. Ho, Kak NpaBuio, TOKCMHOB
B KOpMax NPUCYTCTBYET TaK MHOIO, YTO BHYTPEHHWE pecypcbl
nepecTaloT CNPaBAATbCA C NOCTOSHHO PacTyLLLEN Harpy3KoH.
50nee TOro, B coepeMeéHHOM UHTEHCUBHOM >XUBOTHOBOACTBE
U NTULLEBOACTBE €CTb MHOXECTBO (DAKTOPOB (CBEPXNPOAYK-
TUBHOCTb, KOPMa HU3KOro KayecTBa, CKy4eHHOCTb Noroso-
Bbsl, BaKLUMHALKUW U 4p.), KOTOPbIE YrHETAIOT (OU3UOIOTUIO U
[enarT NPOLEeCcC eCTECTBEHHOMO OUYHLLLEHUSI HEBO3MOXKHbIM.
C Ucnonb3oBaHUEM MOJIEKYIAPHO-TEHETUUECKUX METOLOB
UCCIefOBaHUSA Mbl MOKa3aJsi1, YTO NOCTYN/EHUE TOKCUHOB B
MULLLEBAPUTESIBHYIO CUCTEMY BbICOKOMPOLYKTUBHbBIX XKMBOT-
HbIX BbI3blBAET BbIpaXKeHHbIN AUCOUMO3 MUKpOBUOMa, B pe-
3y/ibTaTe Yero >XMBOTHOE TepaeT CNOCOBHOCTbL NepesapuBaTh
KNeTyaTKy KOPMOB.

B HacTosilee BpeMs ofHa M3 CaMbiX BaXKHbIX Mep Npo-
PUNAKTUKM MUKOTOKCMKO30B — 3TO BKJIIOUEHWE B PALMOH
Ce/IbCKOXO03SUCTBEHHbIX YXMBOTHbIX W NTULbI HEUTPaIU3aTo-
POB MUKOTOKCHHOB. PbIHOK 3HTEpOCOPOEHTOB B HallieH cTpaHe
NEMOHCTPUPYET POCT pa3Hoobpasuna nogobHbIX NpenapaTos.
CyLecTBytoLMe 3HTEPOCOPBEHTbI pa3vyatoTCs No CocTasy,
XUMHUUYECKOM U (PU3HUUECKOW CTPYKTYpe, TO eCTb MO NJoLWanu
CBSA3blBAIOLLEN MTOBEPXHOCTH, pa3Mepy nop, obuiemy sapsgy,
pacnpefefieH1io 3apsaa, UTO OKa3blBaeT 3HAUUTEIbHOE B/USI-
HWe Ha UX 3PPEKTUBHOCTD. [T03TOMY CcneuranucTbl CeNbcko-
XO3AMCTBEHHbIX NPEANPUSATUN LOMKHbI NOyYaTb NPaBUIbHYIO
UHOPMaLMIo 06 ITUX NPOAYKTax.

ECNU B PALUUOHE NPUCYTCTBYET KYKYPY3A

Kykypysa copep>kut 60nbluoe KonMyecTBo 0OMeHHOM
3Hepruu, yrnesofoBs, BATAMUHOB U MUHEPaJIbHbIX BELLECTB,
KoTopble Heobxoaumbl nTuue. OfHaKO OTeYecTBEHHbIE NTH-
LIeBOJbl aKTUBHO UCMOJIb3YHOT 3TOT KOPM TOJIbKO B C/ly4ae ero
LIeHOBOWM JOCTYMHOCTH, U B 3TOM Ce30HE BC/IeACTBUE BbICOKO-
ro ypoxkasi M Lpyrux NpUUmMH Kak pa3 nosiBuiach Takas Bo3-
MOXHOCTb. Mo faHHbIM «COB3KOH», CTOMMOCTb (Dypa>kHOM
KyKypy3bl Ha 22 chespans 2023 r. coctasnana 10 100 py6. 3a
TOHHY, TOr4a Kak rog Hasag oHa 6bina Ha 3525 py6. Bbiwe.

B To ke BpeMs KyKypy3a nogsepykeHa pasiMyHbiM 3abose-
BaHusaM. Tak, B nep1og Beretauuu Hanbonee pacnpocTpaHeH
dy3apro3 noyaTkoB. B HekoTopbix paoHax OH nopaxkaeT
noceebl Ha 50—60%. Mpu 3TOM OBbLIYHO BbISBAAIOTCA CaMble
arpeccuBHble pacbl (pa3HoBUAHOCTH) rpuba Fusarium sp.,
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KOTOPble aKTUBHO NPOAYLMPYIOT BO/NbLUXE KONMUECTBA TPU-
XOTeLeHOBbIX MUKOTOKCHUHOB, TaKUX KaK T-2 TOKCHH U 1e30K-
cunuaneron (LOH). Mo cBepeHnsam, 03ByUeHHbIM Ha exxe-
rogHom obuiem cobpanun «PocnTtuuecotosa» 28 cdespans
2023 r., copep>kaHWe MUKOTOKCUHOB B POCCUMCKOM KYKypy3e
ce3oHa 2022 /23 rr. «nobuno BCe BO3MOXHbIE U HEBO3MOXK-
Hble peKop/bl». ITO CBA3AHO C TeM, UTO M3-3a Hebnaronpw-
ATHbIX NOrOAHbIX YC/IOBHUM Ky/IbTypa A0OJITOE BPeMs OCTaBasiacb
HeybpaHHOM Ha nonsx.

[le3okcHHMBaNeHoON — OCHOBHOM 3arpsA3HUTE b KOPMOB L5
CEe/IbCKOXO3AWCTBEHHOM NTHLIbl. XPOHWUUYECKOE Ero BO3AENCTBHE
(make B KOHUEHTpauusax HWxke MIY) uacto NPUBOAWT K CHU-
>KEeHHIo NnoTpebieHns KopMa, NPUPOCTOB, ANLEHOCKOCTH. 3a-
rpsisHeHWe KOpPMOB T-2 TOKCMHOM Bbl3bIBaeT COKpaLLeHHUe noe-
[aeMOCTH, YXy[LLEHUE KOHBEPCHU KOPMa, AUAPELD, CHUXKEHHE
NPUPOCTOB >KMBOW MacChbl, AWLLEHOCKOCTH, UCTOHUYEHUE CKOP-
nynbl auu, Mpy 3ToM, No 3aBepeHUsIM NPaKTUKOB, COPOEHTbI Ha
OCHOBE TMHUCTbIX MUHEPAJIOB M KJIETOUHBIX CTEHOK [ POMXOKEN
NpaKkTUYeCKU Headh(PeKTUBHDI NpH 3arps3HeHrn kopmos JJOH
u T-2 TokcuHoM. Pasbepemcs, nodemy.

Leno B ToM, uTo cnabbiM MeCToM COpHEHTOB Ha OCHOBE
FNIMHUCTBIX MUHEPAIOB, TaKUX KakK, Hanpumep, GeHTOHMTDI,
ABNAETCSA CNOCOBHOCTb flecopbUpoBaTb MUKOTOKCHHBI, NO-
CKOJIbKY CBSI3blBalOLLME CHUJIbl B UX MOJIEKY/TAX OCHOBAaHbI
Ha mocTukax H-O-H (cunbl BaH-pep-Baanbca) B rugparta-
LIMOHHbIX 30HaX BELLECTBA, YTO NPUBOAMUT K HEYCTOWUUBO-
CTH 3TUX CBA3eKn. Y MHOIMMX MUKOTOKCHHOB, BKtouas JOH
u T-2 TOKCWH, CBA3aHHbIX TaKMMWU 3HTepocopbeHTamu B
KMCNOW cpefe »KenyaKa, COpOLHOHHbIE CBA3U HEMPOYUHbIe
U OHW 1ecopBUPYIOTCS B YCNIOBHAX BbICOKOro ypoBHs pH B
KHLLIEYHWKeE: HacTynaeT npouecc obpaTHOro Bbixofa Mose-
KY/1 MUKOTOKCUHOB U3 COpOEHTa B COAIEPXXUMOE MULLLEBAPH-
TesnbHoW cucTeMmbl. Mo gaHHbIM 3apy6eskHbix yueHbix (Kong
u coasT., 2014), npoueHT agcopbummn JOH 6eHToHUTaMM U
NPOAYKTAaMHU Ha OCHOBE KJIETOUHbIX CTEHOK APOX>KEH CO-
ctasnset 3,2—5,0%. Uccnepgosartenu npuwnu K Bbisoay,
UTO COPOEHTbI HA OCHOBE BEHTOHUTA U KJIETOUHbIX CTEHOK
LpoXkken HeadppekTUBHO cesibiBatoTcs ¢ IOH u3-3a Hu3-
KOM nonsipHocTH monekynbl. B uccnegosannm Shehata u
coasT. (2004) 6bino nokasaHo, uTo fobBaBNEHHE KOMMIEKC-
Horo copbeHTa Ha ocHOBe HEHTOHWTA, KNETOUYHbIX CTEHOK
npoxokei B konuuectse 0,5% v papa apyrux KOMNOHEHTOB
K paLuoHy, ecTecTBeHHO 3arpsa3HeHHomy [10OH, He npueo-
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W0 K IeTOKCUKaLMK gaHHoro TokcuHa. Copnepykanue OH
B MOYeE CBUHEW B TEUEHHE IKCNEPUMEHTA OKa3aoCh Aarke
Bbille, 4UeM B KOHTpoe (puc. 1).
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Puc. 1. KoauvecmBo [JOH 8 moue cBunel

UyTb no3»e Konnektueom apyrux astopos (Doll, 2007) 6bina
noaTBepXKaeHa HU3Kas copbUMOHHas cnocobHOCTb KOMMeEp-
ueckoro copbeHTta, Npor3BoaUMOro B ABCTPHH, HA OCHOBE
BEHTOHUTA, KNIETOUHbIX CTEHOK [1PO>KKer, PYMU3OH 3cTepa-
3bl, Coriobacteriaceae. YueHble paszpaboTanu cuctemy in vitro,
UMUTUPYIOLLLYIO YC/IOBUS XKeyLOYHO-KULLEYHOrO TPaKTa CBH-
Hen. Obuiee Bpems MHKybauun copbeHTa ¢ 3eapaneHOHOM
(3EH) u LJOH 6b1n10 3HaunTenbHbiM — 10 uacos. Tem He MeHee
cHwxkeHWe koHueHTpauui 3EH u JOH no cpaeHeHHIO ¢ KOHTPO-
NleM Nof, BIMAHUEM laHHOTO copbeHTa BblI0 HAMHOTO HUXE,
ueMm 3asBnset npoussoautesb, — 17 n 1% cooTBeTCTBEHHO.

CornacHo pe3y/ibTatam UCCIE[0BAHUNA OTEUECTBEHHbIX yUe-
Hbix (MBaHoB 1 coaeT., 2008) 3dhdheKTUBHOCTb K/IETOUHBIX CTe-
HOK APOXCKEN OTMEHAETCS JILLb NPHU HU3KUX KOHLLEHTPALMSX
MMWKOTOKCHHOB B KOpMax. To ecTb A5 LOCTaTOYHOM adhdhek-
TUBHOCTU HY>XHO CKOPMMWTb KMBOTHbIM BO/IbLLIOE KONMYECTBO
npenapara, Uto, 6e3ycnosHO, ByaeT oueHb JOPOro.

Kpome Toro, 60/blWMHCTBO COPHEHTOB He yuyacTBYIOT B
BOCCTaHOBJ/IEHWM HOPMAJ/IbHOrO MUKPOBHOLLEHO3a KMULLEYHH-
Ka, HapyLleHHOro B pe3y/ibTate TOKCMKO30B U APYruUX npu-
unH. UcknoueHne cocTaBnsieT yxe ynoMsHyTbiM 3apyberx-
HbIl cOpBeHT, B COCTaB KOTOPOro BK/IIOYEH MUKPOOPraHU3M
Coriobacteriaceae, obnagatoLLui, No 3aBepPeHUsM NPOU3BO-
LOMUTENS, HEACHBIM MEXaHW3MOM BroaecTpykumu. Ha camom ske
nene Coriobacteriaceae npeactasnseTt coboi akTMHOMULETbI,
KOTOpPble HEPEAKO CBA3bIBAIOT C BO3HWUKHOBEHWEM racTpo-
3HTEPUTOB, a Tak>ke akTUHOMKKo30B (Chen v coasrt., 2017),
NO3TOMY ero poJib B BOCCTaHOBNEeHWH BanaHca MUKPOBUOTbI
COMHHWTEIbHA.

NMPU CKAPMJIUBAHUU KYKYPY3bl —

OMNTUMAJNIbHO

Mpu cozpaHum npenapatos IMHENKK 3aC/IOH YUHUTbIBACS
TOT (haKT, UTO MEXaHU3M [eNCTBUA IHTEPOCOPOEHTOB AO/IKEH
6bITb HAMHOIO LLIKPE, YeM NPOCTO copbuus TokcuHoB. Mpena-
patbl 3acnoH, 3acnoH2+ u 3acnoH-Puto, nponssoauMbie
oTeyecTBeHHOM KoMnaHuel «BUOTPOD», He TonbKo cnocob-
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Hbl 3(PPEKTUBHO COPOUPOBATL TOKCHHbI, HO U 0bBagaloT ps-
LOM YHUKa/IbHbIX CBOWCTB, OT/IMHAIOLLUX UX OT LPYrMX POCCHI-
CKMX W 3apybexxHbIx copbeHToB. Hu s Koro He cekperT, uTo
HW 'y OIHOM [ PYrow CTpaHbl MUPa, BKtouas ctparbl EC u CLLA,
HeT TaKoro o6bema v creKkTpa MUHepasibHO-PeCypPCHOro Mno-
TeHUMWana, BK/ouas peKue nosiesHble MICKonaeMble C UCKo-
UuTeNbHBIMU CBOMCTBaMM, Kak y Poccuu. K TakoBbIM oTHOCHTCS
¥ LMaTOMMT, NPeACTaBNSIOWNI COBOM OKaMeHe ible OCTaHKH
[LLMaTOMOBbIX BOAOPOC/en U ucnonbayemoit «kBUOTPOD» B
cocTase npenapartos 3ac/ioH. ITOT YHUKa/IbHbIM NPUPOAHDBIN
aficopOUpyIOLLMI MaTepHrasl XapaKTepU3yeTCs O4EeHb BbICOKOM
NOPUCTOCTbIO U 06/1aJAET BbICOKHM CPOLCTBOM KO MHOXECTBY
TOKCHHOB, BK/IIOHYasi MUKOTOKCHHbI (py3apHyMOB, 3a CHeT 06-
pa3oBaHus CTabUbHbIX CBA3EN.

C nomoLLbio COBPEMEHHbIX TEXHOJIOTMN 3P PEKTUBHOCTD
COpBEHTOB /IMHENKK 3aC/IOH JOBeIeHa 1O COBEpLLEHCTBA. 3a-
cnoH2+ paboTaeT Kak B KUC/IOM, TaK M B LLEE/IOYHOM AHaNnaso-
Hax pH, He «OTAaBas» MUKOTOKCHHbI 06PaTHO NPY U3MEHEHWH
nokasarens KucsotHocTH. OBKKr MUHepasa npu Temneparype
cebiwe 800°C rapaHTUPyeT OTCYTCTBUE TOKCHUHbIX 3/IEMEHTOB
(Ts>KENBIX METANNOB, NECTULIMAOB, XJIOPOPraHUYECKUX COeLiU-
HEeHWM W 4p.), TemnepaTypa KUNeHns KOTOpbIX 3HAUUTEIbHO
HWXKe TemnepaTypbl 06xkura. Kpome Toro, ato cyuiectseHHo
NoBbIWaEeT yAesbHyo noBepxHocTb copbenTa (go 40 ra/kr).
[Lns npumepa: ee BennurHa B 20 pas Bbilwe, 4eM yaesbHas
NOBEPXHOCTb KNETOUHbIX CTEHOK LPOXKEN.

OpfHO U3 BaXKHbIX NPEUMYLLECTB AaHHbIX 3HTepocopbHeH-
TOB 3aK/IOYaETCH B TOM, UTO B COCTAB NpenaparoB BXOASAT
>KMBble MUKPOOPraHU3Mbl — nose3Hblie 6aktepuu. Hu oguH
CcOpOBEeHT M3 CYLLECTBYIOLLMX Ha pbiHKe He MoxkeT Ha 100%
CBA3aTb W BbIBECTH U3 OpraHW3ma Takue TOKCHHbI, Kak T-2 v
[OH. Mpenapartbl 3acnoH u 3acnoH2+ acppekTHeHO 0be3-
BPEXXMBAIOT 3T TOKCUHbI NPU NOMOLLM MexaHu3Ma Guo-
TpaHcdopMauuu, npucylero wrammam Bacillus sp. B UX
cocTaee. OHu cnocobHbI TPAHCHOPMHUPOBATL TPUXOTELEHO-
Bble TokcUHblI [JOH 1 T-2, a Takyke oxpatokcuH A (OTA) po
HETOKCHYECKHUX POPM, KOTOPbIE BbIBOLATCS U3 OpraHuama
uepes noyku. Kak nokasano nosHoreHoMHOE CEKBEHUPOBa-
HWe, y WTaMMoB BakTepuh B cocTase copOeHToB 3ac/ioH U
3acnoH2+ uMmetoTcs oTBevatoLme 3a BuoTpaHcopMaumio
YHUKa/bHble (hePMEHTHbIE KOMMJIEKCbI, He OBHapPY>KeHHble
y APYTMX POACTBEHHbIX HaKTEPHH.

Ha pucyHke 2 npepcTtaBneHbl pe3ynbratsl onbiTa no ycra-
HOBJIEHWIO MMHUMA/IbHOIO YPOBHSA UCTUHHOW BUoJecTpyK-
LMK MUKOTOKCUHOB LUTaMMaMu 6akTepuit (Nog yC/I0BHbIMM
Ha3BaHUAMU «WwTamMM 1» U «lWTaMM 2») B cOCTaBe npenapara
3acnon2+. Ero onpegensny Kkak pasHuuy mexay 6uoae-
CTPYKLMEN XKUBbIMU OaKTEPHasIbHBIMU K/IETKaMK U copbLumren
MHaKTUBMPOBaHHbIMU KNneTkamu. BugHo, uto 6akTtepum pas-
pyLaloT MOJIEKYJIbl TOKCUHOB, YCUIMBAsA 3PPEKTUBHOCTD
npenapara.

Taknum o6pa3om, COpBEHT yCUneH A0NOHUTENbHBIMW CBOW-
cTBaMu BUOTpaHCopMaLMK TOKCHHOB U PEry/IsILLMKU COCTaBa
MWUKPOBHOMa, HapyLEHHOro TOKCHHaMK KopMoB. LLITamMmbl
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bakTepwii B cocTase npenapara 3ac/ioH2+ BOCCTaHaB/IMBAIOT
HOPMaJIbHYIO MUKPOM/IOPY B XKe/yLOYHO-KULLEYHOM TPaKTe,
obecreunBas COXpaHHOCTb MUKPOBHOro neisaxa v cnocob-
CTBYSl aKTUBALIMM MULLEBAPEHUS.
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Puc. 2. YpoBeHb «ucmuHHol » 6uodecmpyrkyuu
MUKOMOKCUHOB Yy wmammoB 6akmepuli copbenma 3acoH2 +

Kak nokasanu pesynbTatbl HE3aBUCHMbIX UCCIE[0BAHUM
yueHbix MHL, «Bcepoccuiickuii HayuHo-UccnenoBaTeIbCKUi
M TEXHONIOMMYECKHUM MHCTUTYT nTuueBoacTteay PAH, ncnonb-
30BaHue copbeHTa 3acnoH2+ MoKeT cTaTb OfHUM U3 WH-
CTPYMEHTOB NO 3aMeHe aHTHOHOTHKOB (pHc. 3). B onbitax Ha
6poiinepax 3acnoH2+ npoeMoHCTPUPOBan 3PHEKTUBHOCTD
Ha ypOBHE KOPMOBOIO aHTMOHOTHKA BauuTpaumHa.

3300

= 3100

S 2900

8 2700

=

& 2500

£ 2300

% 2100

1900

1700

1500 =5 + T+ I+ T+
i @ I @ 3 @ i @
Ta] a
MeTywkn Kypouku Metywku Kypouku

CmeHa, nuHua b5 CmeHa, nuHusa b9

Puc. 3. IgpgpekmuBrocme delicmBusi Ha 6polinepoB
copberma 3acaon2+ no cpaBreruro ¢ 6ayumpayuHom

MOIYT OKA3ATbCA HEBE3OMNMACHbIMU

Ewe 8 1994 r. 3apybexxHbiMu uccnenosatensamu (Pasteiner,
1994) 66110 nokasaHo 1 noaTBeEPXKAeHO Bnocneactemu (Huwig
u coasTt., 2001), uto MHOrMe aHTepocopbeHTbl obnagatoT
PSAAOM CYLLECTBEHHbIX HELOCTATKOB. TaK, akTUBUPOBAHHbIM
YroJib U FIMHWUCTbIE MUHEPaJIbl UMEIOT HU3KYIO «BUOCOBMECTH-
MOCTb» C OPraHM3MOM >KWBOTHbIX U NTHLbI: MPOXOAAT Yepes
KMLLIEUHMK, BCACbIBasi BCe NOAPSA, BK/OUAs He3aMeHUMble M-
KPO- U MAKPO3/IEMEHTbI, BUTAMUHbI, MUTATE/IbHbIE BELLLECTBA.
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Mpu 3TOM MOXET HapYLUMTLCA BCAaCbiBaHUE KUPOB, 6eNKoB,
LPYrUX MUTaTe/bHbIX BELLECTB; Pa3BUTbCSA reMOPPAarkm v rmro-
rnvkemuu. CnabbiM MeCTOM COpOEHTOB Ha OCHOBE MIMHWCTbIX
MWHEPaNOB W KNETOUHbIX CTEHOK APOXOKEN ABASETCSA CNOCO6-
HOCTb AecopbrupoBaTb MUKOTOKCHHbI MPH MOBbILEHWH pH,
MOCKOJIbKY CBA3bIBAIOLLUE CHJIbl B UX MOJIEKY/IAX AOBOJIbHO
HeycToMumnebl. OHW 3auacTyto NpeaoTBPaLLAIOT TONbKO adhna-
TOKCMKO3bl, 0HAKO WX 3D(PEKTUBHOCTb B OTHOLEHWW [JOH,
T-2 ToKCHHa, 3eapasieHoHa U oxpaTokcuHa A Huskas. Kpome
TOro, [JOBOJIbHO BbICOKME HOPMbI BBOAA MHOTMX Mpenaparos
MOTYT MPUBOAWTD K CHUXKEHUIO LOCTYMHOCTU MUTATEIbHbIX
BELLLECTB KOPMOB, TPABMHUPOBAHUIO CTEHOK KMULIEYHHUKA, Ha-
PYLUEHHIO LLeTOCTHOCTHU BOPCHUHOK W 3aMeAJIeHHIO CKOPOCTH
ux pocra. lNoatomy gmMTenbHoe CKapMIMBAHHE TAKHUX SHTEPO-
COpBEHTOB MOXET NPEACTaB/IATb CEPbE3HYIO ONaCHOCTb, OCO-
GeHHO NPU HaPYLLEHUH LIENOCTHOCTH CTEHOK KHLLIEUHHKA U ero
BOCMasieHUaX Npu guapee, nucbruose MUKPOdIOpbI, KOKLU-
[nvo3ax. B Takux ciiyuasix npuMeHeHWe riMHUCTbIX MUHEPasioB
ocobeHHO He pekoMeHaoBaHO. K ToMy e cywiecTyeT puck
3arpsA3HeHUs NPUPOLHbIX FIMH AUOKCHHAMM (S4aMu).
YueHbIMU 300TEXHUUECKOrO oTaena YHUBEpcuTeTa WTa-
ta Oraio (CLLUA) Ha goiiHbIx KOopoBax 6bina MccnefosaHa
3P hPEeKTUBHOCTb 4BYX aMepPUKaHCKWUX copbeHToB (https://
kb.osu.edu/bitstream/handle/1811/55808/1/HonorsThesis-
BeckmanlJenniferLynn-2001.pdf). OgnH us copbeHToB coniep-
»Kan MHaKTUBMPOBaHHble BaKTepHH, CaxapHiibl, OpraHUUecKue
KMC/IOTbI, BUTAMMHbI, APOXXKH, UHTMOUTOP NNeCeHH U aHTUTeNa
K Escherichia coli K99, cneundmunbie gns KPC (nog ycnos-
HbIM Ha3BaHWEM «COpPOEHT 1»), APYrol — UHAKTUBUPOBAHHbIE
LPOXOKEBbIE KNEeTKW Saccharomyces cerevisiae («copbeHT 2»).
HecmoTps Ha To uTo UccnenosaHue Obino nposeneHo B 2001 .,
copbeHT 2 10 c1x nop NpucyTcTeyeT Ha pbiHke. Ero coctas
MPaKTUUECKH HE U3MEHWJICA, NPETEPNEB JIMLLb HE3HAYUTE b~
Hyt0 MogudUuKaLmto. JlocToBepHOM pasHHMLibl MO YPOBHIO HAL0S
Me>K Y OMbITHbIMW W KOHTPOJIbHBIMMK rpynnamu He Habnoga-
nocb. B Monoke kopos, nonyyasLumMx copOeHT 2 Ha OCHOBE Kle-
TOYHbIX CTEHOK APOX>Ken, oTMedanoch goctoeepHoe (P < 0,05)
CHUXKEHME KonnuecTBa Henika Ha NpOoTsKEeHUH BCero nepuoa
akcnepumMenTa (puc. 4). o MHeHWIO aBTOPOB, 3TO CBA3aHO C
yXyZ4LeHWeM BCacblBaHUsi aMUHOKWC/IOT B iBEHAAUATHUNEPCT-
HoM kuLwKe. Kpome Toro, npociexkuanach NoBbilLEHHAS KOH-
LleHTpaLus a3oTa MOYEBHHbI B MOJIOKE 3TUX KOPOB (puc. 5).
AHanu3 MosioKa Ha cofiep>KaHue B HeM MOYEBHHbI — 3dpdpex-
TUBHbIA MHCTPYMEHT OLeHKU cHanaHCUMPOBaHHOCTH paLMoHa
MO NPOTEUHY U SHEPIHU, YCBOEHWUS U TPAHCMOPTUPOBKH NUTa-
TenbHbIx BewecTs. MpoTenH KopMa B pybue pacnagaeTcs Lo
aMMH1aka v npeobpasyercs B LeHHbIH MUKPOOHUasbHbIN HenoK.
Heucnosb3oBaHHbIM ke aMMUaK BCacbiBAETCS HEPES CTEHKM
pybua, OTKy[a fOCTaBNsSeTCs B NeyeHb, rae npeobpasyercs B
MOUEBUHY, U TMBO BbIBOAMTCS C MOUYOH, OO BO3BpalLaeTca
obpartHo B pybeL uepes ctoHy. Hem 6obLue MUKpoBUaibHOro
6enka obpasyetca B pybdLie, TeM MeHblLe aMM1aKa nocTynaet
B KpoBb. Ecniv B pybLie HelocTaTouHO 3Hepruu ais nepepabot-
KM NPOTEWHA, TO OH B KOHEYHOM UTOTE NMEPEXOAUT B MOUEBHHY,



KOPMA » BETEPUHAPUA

KOTOpasi BblAeNISeTCS YaCTUUHO C MOYOM U MosiokoM. [locTatou-
HOE KOJIMUeCTBO MUKPOOUanbHOro Hesika obpasyeTcsi TONbKO
NPY ONTUMasIbHOM COOTHOLLIEHWH NepeBapUMOoro B pybLie npo-
TEWHA W JOCTYMNHOM A1 €r0 CUHTE3a 3HEPTHMU.
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Puc. 4. Codepaicarue 6esnxa 8 mosnoke kopoB
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Puc. 5. Codepicarue moyeBuHol B mosoke KopoB

Mpu cpenHem yposHe 6enka B Monioke 3,2—3,6% ontumans-
Hoe coaepXkaHue MoueBuHbl cocTasnset 15—30 mr/an, npu
HWU3KOM — MeHblue 3,2%), a UMeHHO TakoM ypoBeHb U Habto-
[ancs B MOJIOKE KOPOB NPH CKapM/UBaHWKU UM copbeHTa 2.
ConepykaHue MmouesuHbl bonee 15 Mr/an ceupetenbcTeyeT o
HeJoCTaTo4YHOM obecrneyeHUH 3)KWBOTHOMO 3HEPrUen U yCBosie-
MbIM B KULLEYHUKE MPOTEUHOM.

Mpobnema HapyLieHus 6enkoBoro obMeHa y KOpOBbl MOXKET
ABNATLCSA NPUUUHON CHUXKEHWUS MOJIOYHOW NPOAYKTUBHOCTH,
nokasartenied BOCMPOM3BOACTBA, BO3HUKHOBEHWS pas3/ivu-
HbIXx 3a60/1€BaHUI U, KaK CeACTBUE, paHHEMN BbIBPaKOBKU ee
u3 craga. Moatomy nydwive copbeHTbl A8 HEWTpanmu3aLmu
TOKCMHOB — T€ U3 HWUX, KOTOPbIE UMEIOT BbICOKHH NMPOduIib
6e30MNacHOCTH W BbIPAXKEHHYIO COPOLIMOHHYIO CMOCOBHOCTD.
Mepep Tem Kak HauaTb CKapMJ/IMBaTb COPOEHT, CeayeT y3HaTb
O BCEX ero CBOMCTBax.

HE HABPEAMWT, A NOMOJXKET

Kak cTtano oueBHWAHbIM, Ka4€CTBO AOPOrOCTOSLWMX 3apy-
Be>KHbIX COPOEHTOB HEPEAKO YCTyNaeT OTeUECTBEHHbIM NPO-
nyktaMm. Hanpumep, BaxxuHckon A.A., yuyeHbiM Kadenpbl
UHPEKLUOHHOM U HBa3WoHHOM natonoruu ®IBOY BO «ben-
ropogckui FAY um. B.A. NlopuHay, B pamkax guccepranmu
Ha COMCKaHHWe yYeHOW CTeneHu KaHgupata bMonoruyeckmx
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HayK M3ydeHa apdheKTUBHOCTb copOeHTa 3acoH Mo cpaBHe-
HHIO C ABYMS APYrMMU COpBEHTaMM, B TOM UMCIIE BbILLE YMO-
MSAHYTbIM aBCTPUMUCKWUM NPenapaTom Ha OCHOBe BEHTOHUTA,
LPOXOKEBbIX KNETOK, (hyMHU30H acTepaabl, Coriabacteriaceae
W psga BcnoMoraTesibHbiX BelecTs (http: / /bsaa.edu.ru /
science-innovations /dissovet /zashita_diss /2020 /
Avtoreferat % 20Bazinskaya.pdf). OguH n3 copbeHToB Ha-
30BeM «copbeHT M», BTopon — «copbeHT K», B ero coctas
BXOLWT MUHepasibHbIi HocuTesb. Kak BUAHO M3 JaHHbIX pu-
cyHKa 6, copbeHT 3acioH Ha TensaTax cpaboTan ayulle AByX
COpOEHTOB, B TOM YKUC/ie aBCTPUNCKOrO.
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Puc. 6. BausiHue pa3audHbix copbeHmoB Ha cpedHeCcymoyHbil
npupocm xuBou maccel mesasm

Ba)kHo Tak»Ke noauepKHYTb, YUTO NO CPABHEHUIO C MHOTUMH
npenapaTtamu copbeHTbl NIMHENKHU 3aclOH — 3TO «yMHble»
copbeHTbl. OHM BbIBOAAT M3 OpraHW3Ma TOJIbKO BpeaHble
BeLlecTBa U He COPOUPYIOT MUKPOINEMEHTbI, MUHepasibHble
BeLLeCTBa U BUTaMMHbI. [103TOMY X MOXKHO CKapMIMBaTb AW~
TenbHOe BpeMs 6e3 yuiepba AN NoNe3HbIX BELLecTs.

BEPHOE PELLUEHUE

YKWBOTHbIE U NTULA BbICOKOMPOAYKTUBHBIX MOPOA U KPOCCOB
HE B COCTOSIHWUM CMPABUTLCS C BbICOKOW TOKCHYECKOM Harpys-
KON KOPMOB, 0OCOBEHHO MNP UCMOJIb30BaHUH B UX COCTaBE KY-
Kypy3bl. OfiHaKo cnefyeTt OTMETHUTb, YTO 3 PEKTUBHOCTL COpP-
GeHTOB 3HauUMTEIbHO pa3siMuaeTcs. HekoTopble coBepLieHHO
HeadppeKTUBHbI NPOTHUB TPUXOTELIEHOBbIX MUKOTOKCHHOB (T-2
TokcuH, [IOH v op.), KoTopble Kak pas v sBNSIOTCA OCHOBHbIMK
3arpsasHuTensmu. Pag copbeHToB 6MONIOrMUecKH He COBMECTH-
Mbl C OPraHWM3MOM XKHMBOTHbIX W MTULbI, OHX MOTYT NOr/IOLLATD
W YAansTb He TONIbKO BpeAHbIE, HO U MOJIE3HbIE BELLLECTBA, NO-
BPEXAATb CTEHKM KMLLEYHHUKA, CHUXKATb cCoepyKaHue Genka B
Mosioke. JInanpytoLyto No3uLmio no CopbLUOHHOM EMKOCTH
3aHUMaloT COpOEHTbI IMHEMKK 3ac/IOH C EUCTBYIOLLMM Be-
wecteom guatomut. KombuHauus agcopberta n baktepuii-
BuoTpaHcopMaTopos 0becnednBaeT LWMPOKHH CNEKTP CBSi-
3bIBaHWUS U pa3pyLUeHWUst MUKOTOKCMHOB BHYTPW OpraHuama
»KMBOTHbIX W NTULbI 6e3 yuiepba Ais Ux 340POBbs, CTUMY-
JIUPYeT Y HUX 3aLLUTHbIE MeXaHW3Mbl MyTEM BOCCTAHOB/IEHHWS
MuKkpobroma. Mpu aTom 3acioH acpdheKTHBHEE 3aPYOEXKHBIX
npenaparos, a 06xo41TCA B pa3bl geluessie. ITol paspaboT-

KOW OTeUYECTBEHHbIX YYEHbIX CTOUT FOPAUTLCS.
Cnucok aumepamypei npedocmaBasemcs no 3anpocy.



