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AHHOmMauusa: bosnvwioli uUHmMepec 018 NpoMbiUIIeHHO20 nmuueBodcmBa npedcmabrsem npumMeHeHue
buonpenapamoB Ha ocHoBe KOMOUHAUUU npobuomuyeckux uimamMmmo8 MUuKpoop2aHudmMoB u ux memaboaumod -
opeaHuyeckux kucaom. OJuH u3 npenapamoB nodobHozo poda - 3mo Memanpobuomuk [Mpobuouud-Yaempa
(«BMNIOTPO®»), KOMbUHAUUS ecmecmBeHHbIX 6aKmepuanbHolx Memabo1umoB (pymapoBoli U AUMOHHOU KUucsaom) u
d8yx wmammoB Bacillus spp., delicmByowux 6 cuHepzusme. [Mpobuouud-Ynempa He mosbko 3¢ppekmuBHo
CMUmMyiupyem pocm HOpMO@Iopbl KUUieuHUuKa, BbinOIHAS (pyHKUUU KAaccuuyeckoeo npobuomuka, Ho u G pasvi
noBviuiaem cnocobHocMv Nodabasime pocm NAmMozeHHvix b6akmepuli 61azodaps Nodkucasoulel cnocobHocmu
opeaHuyeckux kuciom. buonpenapam nosumuBHo deticmByem HenocpedcmBeHHO HA 0p2aHU3M X035UHA, NoBbIUIas
ypoBeHb pe3ucmeHmMHocmu, akmuBupys pabomy depmeHmoB, cmumynupys o06HOBAeHUe KAemoK 3numesius.
lMosmomy, ¢ odHoti cmopoHwl, [Tpobuouud-Ynempa pabomaem nodob6HO AHMUBUOMUKAM, KAk fiedebHbIM, nodaBass
namoeeHHy MUKpogopy, mak u KopmoBoiM, cmumynupys yBenudeHue npodykmuBHocmu. C dpyeoli cmopoHul, 6
omudue om aHmubuomukoB, smom npenapam He co3daem dJoNOJHUMENbHYIO HAzpy3Ky HA 0C/Aab6/ieHHbIU
UMMYyHUmMem.

KniouyeBvie cnoGa: [lpobuouud-Ynempa, nodkuciaumesb, NpobUOMUK, MUKpobuom KuuiedHuka, NGS-
cekBeHupoBaHue, 6polinepol.

M3-3a NOCTOSAHHOTO M HecucTeM-
HOro NPUMEHEHUS AaHTUBUOTUKOB B
>KMBOTHOBOACTBE M NTMLEBOACTBE
3¢hheKTMBHOCTb MX BO34ENCTBUSA
3aMeTHO najaeT, Tak Kak MatoreH-
Hble 6aKTepMM [OCTAaTOMHO ObICTPO
BblpabartbiBalOT aHTUOGMOTUKOpPE3UC-
TEHTHOCTb - YCTOMUYMBOCTb K JaHHbIM
NleKapCcTBeHHbIM BellecTBaM. Han-
pumep, uccnefoBaHUs, NpoBeaeH-
Hble B CLUA, npoaemMoHCTpupoBanm,
UTO PE3UCTEHTHOCTb K FeHTAMULMUHY
y wusonatoB Campylobacter coli,
BblJeJIEHHbIX M3 KYPUHOro MsCa,
yBenuuunacb ¢ 1% 8 2007 r. go 18%
B 2011 r. Y 6akrtepuin Salmonella

Spp. 6bIN10 OTMEUEeHO CTpemMuTeNb-
HOe pa3BUTUE MHOXEeCTBEHHOM
NeKapCTBEHHOM YCTOMYMBOCTM K
aHTM6MOTUKAM, TakKMM KaK TeTpa-
UMKAWHBI, CcynbdaHnnamuabl,
CTPEeNTOMMULMH, KaHaMWLWH, XJO-
paMdeHnKon n HekoTopble B-nak-
TaMHble€ QaHTUOUOTUKMU.

Mo 3TOM NpUUMHE MHOTUe pa3BU-
Tble CTPaHbl 4ABHO Hayanu 60pb6y C
MCNoSIb30BaHUEM aHTMOGMOTUKOB
Npu BbIPALLMBAHMN >KUBOTHBIX W
nTuubl. B nocnegHue rogbl B Halen
CTpaHe B rMpakTMKe NATULEBOACTBA
AHTMOUOTUKM LIMPOKO UCMOJIb30BaA-
NIMCb AN MacCOBOM NPOUNaKTUKM

3a6001eBaHNM U CTUMYNSLUUMKU pocCTa
nTMubl, oaHako B 2019 r. npounsow-
NN pe3Kkue U3MeHeHUs, NHULNUPO-
BaHHble rocynapcteom. [IpaBu-
TenbCcTBO Poccum cBomm pacnops-
xeHnem Ne604-p or 30.03.2019 B
pamMKax peanusaumu rocyaapcrBeH-
Hon CrpaterMm npeaynpexaeHus
pacnpocTpaHeHUs aHTUMUKPOOBHOM
pPe3nCTeHTHOCTM B Poccumckon
depepauymmn go 2030 r. yctaHaBNU-
BaeT 3anper Ha NCNOoJIb30BaHUeE Npo-
TMBOMMUKPOGHbBIX MNpenaparoB A4
BETEPUHAPHOIO NMPUMEHEeHUs He B
neue6HbIX Lenax ¢ 2020 r. Kpome
Toro, ¢ 2020 r. ctapTyeT perynmpo-
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BaHMe MCMOSb30BaHUA MPOTUBO-
MWKPOBHbIX Npenaparos Npu M3ro-
TOB/IEHMN KOPMOB W BCTynawT B
CUy COOTBETCTBYIOLLME U3MEHEHUS
B 3aKOHe «O BeTepuHapUm».

OpHako cneumanuctbl, NPUHU-
Malolime peleHus no CIpykType
paLMOHOB, 3HAIOT, UTO BbIBOJ KOp-
MOBOIO aHTMOMOTMKA M3 paLMOHa
MOXeT Aoporo o6omtucb. Ecnu B
[JaHuu KOHBepCUS KOpMa 'y 6ponne-
pPOB NpM 3TOM CHMXKaNach Ha 2,3%, a
mnccnepgoaHmsa B CLUA 3admkcupo-
Ba/IN yBeNMUEeHMEe CMepTHOCTU Ha
0,5% [10], TO UTO MOXET NPOU30MNTH
B Poccumn, Ha Hawmx mMacwtabHbIX
ntnuecabpmkax?

OueBMAHO, BbIBOA AHTMOGMOTUKA
6e3 BBOZla €70 3aMeHUTeNS NpuBeaeT
K YXyALEeHUIO NPOU3BOACTBEHHbIX U
3KOHOMMYUECKMX NoKa3sarenen.

[Tpn 3TOM M3BECTHO, YTO KOPMO-
Bble AaHTUOMOTUKM HEe MOTYT ABNASATH-
CSl € AUHCTBEHHbIM CPeACTBOM MOAM-
h1KaLnm CTPYKTYpPbl MMKPOIOPbI.
bonbwon wuHTepec npeacrTaBnsier
KOM6MHauusa 6uonpenaparos Ha
OCHOBe MPO6MOTUYECKMX LUTAMMOB
MWKPOOPraHM3MOB U UX MeTabosnun-
TOB - OpraHMUYeCcKMUX KUCOoT.

KomMmnnekcHoe pewienue

[Mpohunnb KMWEUYHON MUKPOOU-
OTbl - OCHOBHOM haKTOp, perynmpy-
IOLW MM 340POBbE, UMMYHUTET U NPO-
OYKTMBHOCTb NTMubl. Makpoopra-
HW3M Heo6XoAMMO 3almuiatb OT
LLeNoro crekrpa natoreHHbIX MWK-
pOOpraHn3MoB, BbipaboTaBLUMX pas3-
HOO6pa3Hble MeXaHM3Mbl BbIKMBA-
HUS U PE3NCTEHTHOCTU B KMLUEUYHM-
ke. [loatomy pgna o6ecneyeHus
NOSTHOLEHHOM 3aluTbl TpebyeTtcs
MCMNONIb30BaHME KOMMAEKCHBIX
peleHun.

MeTanpo6bmoTMkmn - 310 6Uonpe-
naparbl HOBOroO NOKOJIEHUS Ha OCHO-
Be NMPO6MOTMYECKMX LITAMMOB 6Gak-
TepUNn, AOMONIHUTENIbHO O6oraLleH-
Hble MOJIe3HbIMM 6GaKTepUaNbHbIMU
MeTa6onuntTamm (opraHMYeCKMMM Knc-
notamu), KoTopble, 6Gnarogaps
CUHepruyeckomy 3dppekTy, pesynb-
TaTUBHO MOAYNNPYIOT COCTaB MUKPO-
61MoMa nuLieBapmUTesIbHOM CUCTEMBI.
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Haunbonee yaauHbin npumep npe-
napatoB nogo6Horo poga - 370
Metanpo6unotuk IlpobHnouna-
Ynbtpa («<cBUOTPO®P»), o6beanHsto-
WMUMN KOMOMHALIMIO €eCTeCTBEHHbIX
6aKTepuanbHbIX MeTa6osnToB (y-
MapoOBOM M JIMMOHHOM KMCJIOT) M
ABYyX wTtamMmoB Bacillus spp.,
OEeNCTBYIOLLMX B CUHEprusme.

Mpo6buouuna-yYnerpa He TONbKO
3 (eKTMBHO CTUMYyNUpyetr pocCT
HOpMOMNOpbl KMULIEYHUKA, BbIMOJI-
HAA QYHKLUMM KJlaCcCMUYeCKOoro npo-
6MOTMKA, HO M B pa3bl MOBbILIAET
CNOCO6HOCTb NOAABNATL POCT NATO-
reHHblX 6akTepun 6narogaps noa-
KMCASoWen CNOCOBHOCTU OpraHu-
yeckux kmcnot. Kpome Toro, 6mon-
penapatr MO3MTMBHO JAeNCTByeT
HenocpeaCTBEHHO Ha OpraHu3Mm
X0351MHa, NOBbILLAS YPOBEHb pe3nc-
TEHTHOCTU, aKTUBUPYS paboTy dep-
MEHTOB, CTUMYNMPYSi OGHOBNEHUE
Knetok 3nutenunsa. [llo3atomy, c
OAHOM CTOpPOHLI, [lpobuUoOUMA-
YnbeTpa paboTtaetr no406HO AaHTUOMO-
TMKaM, KaK Jieue6HbIM, MoAaBnas
NMaTtoreHHyl MuUKpodnopy, Tak W
KOPMOBbIM, CTUMYNUPYS YBenue-
Hue npoayktneHoctu. C gpyrom cro-
POHbI, B OT/IMUME OT AaHTUGMOTUKOB,
3TOT Npenapar He co3aaeT AONOHU-
TeJIbHYIO Harpy3Ky Ha 0CNaG/ieHHbIN
UMMYHMUTET.

bnarogaps TakuM LWKMPOKUM
MeTaboNMnMYeCKMM BO3MOXKHOCTAM
Mpo6uouna-Ynoerpa o6nagaer BbiCO-
KMUM YpPOBHEM QaHTUMWUKPOOHOM
AKTMBHOCTM B OTHOLUEHWUM KMULUeY-
HblX naTtoreHoB Salmonella
enteritidis, Enterococcus cecorum,
Pasteurella multocida, Clostridium
perfringens, Staphylococcus
aureus, Escherichia colin ap. CHu-
XXeHMe cofep>kaHus MnatoreHoB B
KnweyHunke aoxoamt ao 100%.

MexaHu3M BO3[EHCTBMA Ha
MHUKpOGHOM

OcTaHOBMMCS NOAPOBHO Ha aHa-
iIM3e MHOTOCTyMNeHYaTbiX MeXaHMu3-
MOB MOAYNSIUMM KULIEYHOTO MMUK-
po6moma npu UCrnonb3oBaHUM Npe-
napara lMpo6uouna-Ynorpa.

[aBHO M3BeCTHO, YTO KOPOTKOLe-

noyeyHble OpraHMYeckne KMCaoTbl
(c KonnuyecTBOM aToMOB yrnepoaa
MeHee 6) NPOSBNAIOT BblpaXkeHHble
6akTepuocTatMyeckme u bakTepu-
uMAHble CBOMCTBA.

KopoTkouenouyeuHble oOpraHu-
yeckue KMCNoThbl, Takme Kak thyma-
poBas U NMMOHHas, B COCTaBe rnpe-
napara Npo6uoumna-Ynotpa obecne-
UMBAOT NOAKWUCIIEHUE XUMmyca
KMLWeUYHnKa, 4To co3gaer 6Gapbep
ANg MPOHUKHOBEHUS W PA3BUTUA
naToreHHbIX 6akTepui. 310 CBOAMUT
K MMHUMYMY pa3MHOXeHue
YYBCTBUTENbHbIX K YPOBHIO pH nato-
reHoB (Hanpumep, Clostridium
perfringens).

KniooueBblM MexaHM3IMOM
AencTBus (pyMapoBOM U IMMOHHOWM
KMCNIOT 9BNSeTCS Tak>XXe UX Cnoco6-
HOCTb WMHIrM6MpOBaTb J>KU3Henes-
TeNnbHOCTb [pam-oTpuuaTenbHbIX
natoreHoB, Takux Kak Salmonella
spp., Pasteurella spp., E. coli, Ha
KNIETOYHOM YpPOBHE MyTeM MPSIMOM
anpdy3nm yepes KIeToOUHYI0 MeM-
6paHy. [eno B TOM, 4TO B KMCJIOMN
cpede KMLIEYHMKA OpraHuyeckue
KMCNIOTbl COXPAHSOT HeAUCCOUUU-
poOBaHHOEe COCTOSiHMe. SBNSsCb
NUNOMUNIbHBIMU, OHU MOTYT AU-
dyHAMpPOBATL Yepes NonynpoHunLa-
eMble KJIeTOUHble MeM6paHbl narto-
reHoB. [Mlonagas B 6akrepuanbHyio
KNeTky, rae yposeHb pH yutonnas-
Mbl Bbllle, YeM BO BHeLUHelN cpege
(okono 7,0), KNCNoTbl AMCCOUUNPY-
0T M, KaK cneacreme, yposeHb pH
CHM>KaeTcs, Npu 3TOM BbICBO6GOXAa-
tlotcs HY 1 aHMOHbI KMCIOTHOrO
ocTatka. ITO0 MHUUMMPYET Hapylue-
HMe )epMeHTaTUBHbLIX peakuumn wm
CUCTeM TpaHCnopTta nuTaTeNbHbIX
BeLlecTB B KneTkax naroreHoBs. Kpo-
Me TOro, MWLIEHbIO AN MOeKyn
OpraHMyeckMx KMCNoT IBNSeTCs Tak-
xe AHK 6aktepun.

B otnnume ot 60NbLUIMHCTBA NATO-
reHoB, KWCJIOTOYCTOMUMBBLIE MNpea-
CTaBUTENM HOPMOMNOPbI, TAKNE KaK
nakrto- u 6udcduaobakTtepun, He
YYBCTBUTEJIbHbIE K CHUXKEHMIO YPOB-
HS pH, AOCTAaTOYHO Nerko NnepeHocsT
avcbanaHc MeXAay BHYTPEHHUM M
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PucyHok 1. 3HaueHMs noKa3sartesieli KOHCTaHTbl KMCJIOTHOCTH (pKa) opraHuueckmx
KMC/I0T, MCNOJIb3yeMbIX B COCTaBe pas/IMUHbIX NOAKMUCUTENEH

BHeWwHUM pH. B TO Xxe BpeMs, nHble
npeacraButTenm Noe3HOM Hopmod-
NIOpbl, TakMe KakK Uennono3ofinTm-
yeckme 6akTepun Ruminococcus,
Eubacterium, pacuwennstolimne Knet-
4yaTKy KOPMOB, UMEIOT pyrue mexa-
HM3Mbl 3alWKUTbl OT MOAKWUCIIEHUS.
Oeno B TOM, utO0 Yy [pPamM-noaoXwU-
TeIbHOM rpynnbl 6aKTepun, K KOTO-
PO OHW OTHOCHATCH, Habnaaercs
6051ee BbICOKMM YPOBEHb BHYTPUK-
NIETOYHOrO Kanms Mo CPABHEHUIO C
pam-oTpuuaTenbHbIMKW  MaToOreHa-
MM, UTO Cnoco6eTByeT 3hheKTUB-
HOM HeMTpanmn3aLmMm aHMOHOB KMC-
not. OtmeueHo [1], uto pam-nono-
>KUTesIbHble 6aKTePUN UYBCTBUTENb-
Hbl TONBbKO K AJIMHHOLIEMOYEUYHbIM
OpraHMYeckMM Kucsiotam, B TO Xe
BpeMs, [pamM-oTpuuaTenbHble 6akTe-
pun (60NbLIMHCTBO MATOreHOB) He
MOTryT MPOTMBOCTOATb KMCJI0TaM C
MeHee yem 8 atomamu yrnepoja B
Monekyne.

3TM MeXaHU3Mbl OO6bACHSIOT
n3buparesbHoe aencreme ymapo-
BOM M TMMOHHOM KMCNOT Ha NMoAaB-
NleHMe naTtoreHHbIX 6aKTepun n CTu-
MynSLMIO pocTa MOJIe3HbIX MUKPO-
OpraHM3MoB, YTO, B KOHEUHOM MTO-
re, cdopmupyer 6naronpuUsATHbIN
COCTaB MUKpoO6GUMOMa. BaXkKHO, uto He
BCE OpraHuMuyeckume KMCNoTbl o6na-
[AI0T Takom M36uMparenbHOCTbio. B
MccnefoBaHMAX KOJNIEKTMBA  yue-
HbIX [2] noka3aHo, UTO BeJeHue B
paumoH 1,0% MypaBbUHOM KNCOTHI

NPUBOANNO K CHMIKEHUIO KOHLIEH-
TpauMu nosesHbIX JlakTo6auunnn.
MMeHHO no3Ttomy 3 heKT OT BBeAe-
HUS B paUMOH MYPaBbUHOM KWUCJIO-
Tbl He BCerga ctabuneHd. Hanpumep,
Co061anoch, UTo NPU BBEAEHUUN B
KopmMa Aans 6ponnepoB MypaBbu-
HOM KWCNOTbl B Konunuectee 5-10
r/Kr Ha6toAanmn yMmeHblIeHWe npm-
pocTa XMBOM MaCChl MO CPAaBHEHMUIO
C KOHTponem [3].

[lokazaHo, UTo BAMSIHME OPraHu-
YeCckMX KMCJIOT Ha CHUXKEHWE YPOB-
H9 pH “ nogaBneHue naroreHoB
M3MeHSseTCs B 3aBMCMMOCTU OT CTe-
neHn UX AMccoumnaumm, Xxapakrepu-
3yloLlencst nokasaresieM KOHCTaHThI
kncnotHoctn  (pK,), pasHbiM ans
Kakgom kmucnotbl. CyuiecTByer npa-

BMI0: UEM HMXKe 3HaueHue pK,, Tem
cunbHee kucnota. Kak BUMAHO w3
puc. 1, camble HU3KME 3HauYeHMUs
KOHCTaHTbl KMCJIOTHOCTU XapakTep-
Hbl ANnd ¢pymMapoBOM U JIMMOHHOM
KMCNOT, UTo onpeaensier UX BblCO-
Kyt 3PeKTMBHOCTL MO CpaBHe-
HUIO C APYTUMM KNCNOTaMM B COCTa-
Be MOAKUCINTENEN.

B ToXxe Bpems, HekOoTOpble
60Ne3HeTBOPHbIE MUKPOOPraHMU3-
Mbl MOTYT Pa3BWUTb TONI€PAHTHOCTb
ONS BbKMBaHUA B KWUC/ION cpeje.
Hanpumep, 6b110 0O6Hapy>XeHO
nosiBIeHNEe KMUCOTOPE3UCTEHTHbIX
wrammoBs Salmonella spp. npy anu-
Te/IbHOM BO34EeMNCTBUMN MOHUXKEHHO-
ro yposHs pH [4].

MmeHHO nostomy [lpo6buouuna-
YnbTpa AOMNONHUTENbHO oO6oralleH
XWUBbIMK 6akTepuamu. [lpobuoTtu-
yeckue wTammbl 6aktepun Bacillus
Spp. B coctage [lpobuoumna-Ynoerpa
CNy>kaT AOMONTHUTENbHbBIM py6e>KoM
3awmtel MUKpo6buoTbl XXKT nocpes-
CTBOM 6aKTepuanbHOr0 aHTaroHW3-
M2, KOHKYPEHTHOTO MCKJ/IIOYeHUS
natoreHoB W KOJIOHM3ALMOHHOMN
pe3ncTeHTHOCTM 6narofapsa CBOWM-
cTBaM agresmu (NpukpenneHus) K
K/NeTkaM KWLWEeYHOro 3MnuUTenms
(puc. 2). CneunanbHO OTCENEKTUPO-
BaHHble MMUKPOOPraHM3Mbl CHy>KaT
MCTOYHUKOM MOCTYMI€HUS B KMLLIEeU-
HUK aHTMOMOTUKOB €CTeCTBEHHOTrO
NPOUCXOXAeHUS - 6aKTEPUOLMHOB

o ﬁ 0
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PucyHok 2. Cxema peicTBus metanpo6uoruka NMpo6uouna-Ynbrpa
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C aHTUMWKPOOBHbLIMU CBONCTBAMMU.

AKTMBaLMA MeTtabosiMamMa M
MMMYHMTETA

Ponb opraHuyeckmMx KWCnoT u
6akTepun B cocrtaBe [lpo6uoumna-
YnbTpa MHOrOYHKUMOHAaNbHA. Tak,
Hanpumep, M3BECTHO, YTO KOPOTKO-
LenoyeyHble >KMPHbIe KWUCIOTHI
MOTYT OKWUCNATbCS B OpraHuMsme
nTnu, SBNSASCb MCTOYHMKOM 3SHep-
MU, B&KHOM AN KNEeTOK C/IU3NCTOM
060/104YKN KMULLUEYHMKA, YTO OKa3bl-
BaeT NMO3MTUBHOE BIMSIHME HA MOp-
donoruto ero anutenms. B yactHoc-
M, NOKa3aHo, YTo (hymapoBas Kuc-
NoTa, KakK NerkoAoCTymnHbIM MCTOY-
HWUK SHEPrUU, UMeeT CPOACTBO K CJ/TN-
3UCTOM 060/104Ke TOHKOro Kuluey-
HMKA U YCUNIMBAET ero abCopOLMOH-
HYIO MOBEPXHOCTb 3a CYeT GbICTPOro
BOCCTAHOBJIEHUS 3NUTENUAJIbHBIX
Knetok [5].

byayun npome>KyTOUHbIMM 3BEHb-
aMu uukna Kpeéca, dymapoBas u
JIMMOHHAS KWUC/OTbl SABNSIOTCS BaXK-
HbIM Cy6CTpatToM B MeTabonnsme
(puc. 2). KonnektmBoM uccnenosare-
nen [6] 6bI10 BbICKA3aHO yTBEPXKAE-
HMe O TOM, UTO BBeJeHMe B PaLMOH
JIMMOHHOM N hyMapOBOM KUCNOT CHU-
>KaeT paspylleHue TKaHeW B pe3ysib-
TaTe [MIOKOHeoreHesa 1 1Mnonmsa.

M3BecTHO, uTO (bymapoBas u
JIMMOHHAA KMUCNOTbl MOBbIWAKT
YCBOSIEMOCTb NMUTATE/NbHbIX BeLLeCTB
M MUHEPAJIOB N aKTUBUPYIOT Pa6oTy
depmeHTOB. Tak, NoKa3aHo, UTo BBe-
AeHuWe B pauMOoH UbInasaT IMMOHHOMN
KMCNOTbl YBENMYUBANO WMCMNOMb30-
BaHMe duTtatHoro doccopa [7].
BkntoueHue 2% NMMOHHOM KMCNOThI
B COEBbIN LLUPOT 6bIS10 CBA3AHO C yBe-
JINYeHNEeM y NTMUbl aKTMBHOCTU Q-
ranakrosmgasbi [8].

B 340poBOM OpraHu3sMe >XMBOT-
HbIX U NTUL, 3a4a4y NMPOTUBOCTOSAHUSA
natoreHam JAOJIXKeH BbINOJIHATb
UMMYyHUTeT. Mexxay T1emM, aHTM6uo-
TUKM He TOJIbKO He MOBbILAIOT, HO U
CHMXKAIOT MMMYHMUTET, Aenas opra-
HM3M 6o0slee 6eCnNOMOLLHbIM U He
CNOCOBGHbIM K camo3awure. WUc-
nosb30oBaHMe MeTanpobUOTUKOB B
pauMoHe NTUL MrpaeT peLuaroLlylo
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ponb B perynsaumMu  MMMyHUTETa.
lMoBbllWEeHNe MMMYHOIOFMYECKOro
cTaTyca CBI3aHO CO CHU>KEHMEM 3KC-
npeccumn (pa6oTbl) reHOB NpPOBOCNa-
NUTeNbHbIX (MHUUMUPYIOLWNMX BOC-
nasuTeNbHyI0 peakuuio) LMTOKMU-
HOB, YBeJIMYUEHUEM MJIOTHOCTU JINM-
doumtoB B NIMMGPONAHBIX TKAHSX,
HOpManm3aumemn BblpaboTKM ropmo-
HOB WMTOBMAHOM Xene3bl (T3 u T4),
ynyulleHneM 310poBbs neueHu [9].

®HL, «BHUTUI» PAH peko-
MeHAyeT

B ycnoBuax BuBapumsa nogco6HO-
ro xossncrea PHL, BHUTUM PAH
6bl1 MpOBeAeH OMbIT MO CKapMIMBa-
HUIO MeTanpo6uotmka lNpobrnouna-
YnbTpa yblnnstam-6pomnnepam Kpoc-
ca Pocc-308. lMpu ncnonbzoBaHum
npenapara OTMEUYEHO, YTO JIMMOH-
Has 1 bymapoBasi KNCNOTbl CyLLeCT-
BEHHO YNYUYLIMIN BKYCOBble Kaue-
ctBa KopMa. Kncnotbl xopoLo pac-
TBOPMUMbI B CJIlOHE NTUUbI, NTULA
NONIOXKMUTENIbHO pearMpoBasia Ha
NpUCyTCTBUE JO6GABOK B KOpMe.

Kak nokasanu pesynbrarbl OnbiTa
(puc. 3), npMmMeHeHMe KOPMOBOM
po6asku [lpobuouna-Ynotpa B
paumoHax B konuuectBe 1,3 Kkr/t
KOM6UMKOpMa crnocob6CcTBOBAsNO yBe-
JIMYEHUIO CpeaHeCcyTOYHOro npu-
pocta 6ponnepoB Ha 4,2% v ynyu-
LEeHWIO KOHBEePCUM KopMa Ha 5,7%.

Kak BUAHO M3 pUcC. 4, B ONbITHON
rpynne ypoBeHb remMorno6bumHa B
KPOBM 6blN BbIlE, YeM B KOHTPO/b-
HOM, UTO MOXKeT CBMAeTeNIbCTBOBATb
0 Nnydwen ob6ecneyeHHOCTU XKerne-
30M 6pomnnepos, nony4yaswmnx Mpo-
6uoumna-Ynoetpa. [lpn Hepgoctatke
Xenesa y nimubl MOTyT MOSIBUTHCS
Takue NPU3HaAKK, KaK BANOCTb, MoTe-
pa annetuta, MeANleHHbIM Ha6op

104
102
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CoxpaHHoCcTb, %
npupoct, %
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>XMBOM MACChI.

bonee HM3KMM NO CpPaBHEHMUIO C
KOHTpO/SieM nokKasatenb coAepka-
HUS obuiero 6unmpybmHa B KPOBU
6ponnepoB, nonayyaeswux [Mpobu-
uuAa-Ynotpa, cCBuaeTenbCTBYeT O
NO3UTUBHOM B/IMSIHUM Mpenaparta
Ha npoueccbl MetTabonmsma,
MOCKOJIbKY MOBbIWEHWE [aHHOro
rnokasatesil MOXeT yKa3blBaTb Ha
B12-pednunTHYIO aHEMUIO M MHTOK-
CUKaUMIO OpraHu3ma.

Y 6ponnepoB KOHTPOJIbHOM rpyn-
nbl HAG1I0AANOCh CHUXKEHME coaep-
XaHue obuero 6enka B KpoBM Mo
CpaBHEHUIO C Hopmon (KoTopas
coctaBnser 43-60 r/n). O6blUHO
rMnonpoTeMHeMMUs BO3HMKAET Mpu
natonoruax MeyeHU WM TOYeK,
HapyLleHMU nuuieBapeHuns, crpec-
ce, HepocTatke mMMTaTesNibHbIX Be-
LecTB, HApyLIeHNN CUHTe3a 6enka,
Manbabcopbumn. [llokasatenb co-
Aep>kaHus obuero 6enka npu ckap-
MameaHuun [Mpo6uoumnaa-Ynorpa
CTPeMUACS K HOpMe, 4TOo CBUAe-
TenbCTBYeT 0 60silee MHTEHCMBHOM
6e1KOBOM O6MeHe B OMbITHOM rpyn-
ne, HopmManau3auuuM MNpPoOLEeCcCcoB
nuileBapeHns 1 BCcacbiBaHWUSA NUTa-
TeJIbHbIX BeLLeCTB.

Kpome T1oro, y 6ponnepoB KOH-
TPONbHOM Trpynnbl Hab6noaanacb
MoBbIlWEHHAsa aKTMBHOCTb aMMa3bl
B KPOBM MO CPAaBHEHMIO C OMbITHOM
rpynnomn. YBesnnyeHne aKTBHOCTU
amMmunasbl Hepeako Ha6bnogaercs
npu 3aboneBaHUaxX MoAXenyaou-
HOM >Kene3bl, NOPaAXKeHUU CIFOHHbIX
Xenes, NoYeuyHoOM HeJOCTaTOUHOCTH.

B mMonekyndapHoO-6MONOrn-
yeckom ueHTpe HIMK «BUOTPO®P»
(puc. 5) 6bino npoeeaeHo NGS-
cekBeHMpOBaHMe (next-generation

B KoHTponb

E Npobuouna-¥neTpa

CpeaHecyTeHHbIH  KoHBEpCUA KopMa, 3aTpaTbl KOpMa Ha

1ron, %

PucyHok 3. OCHOBHbIe 300TeXHHMUYECKHEe NoKa3aTesiM onbiTa Ha LbinasTax-6poinepax



4 )
femornobwH, r/mn BUAnpy6uH 06Wwmnii, MKMONb/N
88 16
14
86 1
84 10
8
82 6
2
78 0
KoHTponb MNpobuouna-Ynbtpa KoHTponb Mpobuouna-Ynerpa
06wwmit 6enok, r/n Amunasa, ea./n
45 900
40 890
35 880
30 870
25 860
20 850
15 840
10 830
5 820
0 810
KoHTponb Mpobuoumna-Ynetpa KoHTponb MNpobuouna-Ynsrpa
\ PucyHok 4. Pe3ynbraTtbl 6UOXMMHUECKOro aHaJ/in3a KPpoBu GpoiiiepoB p,

sequensing) MMKpPoGMOMA KMLey-
HMKA MTUL, NO3BOAsOLLEe BbISIB-
NSATb TouHbIM coctaB 100% ero Muk-
pPOOpPraHM3mMoB, BKJIOYAS HEKYbTU-
BUpYyeMble W MnaToreHHble (HOPMbl,
naeHTMUUMPOBATL MX A0 BMAA
Aa>ke B MUKPOKOJIMYECTBAX.
Oka3sanocsb (puc. 6), uto NMpo6uro-
UMA-YNbTpa OKasbiBan perynupyio-
Liee BO3eMNCTBME HA COCTAB MUKPO-
6uoma, dopmMupys CTabUNbHbIN
HOPMOLIEHO3 C BbICOKMM COAep>Ka-
HWeM Nose3HOM MUKPOBUOTbI U HU3-
KMM cofepy>kaHMeM TakuMX natore-
HOB, Kak Staphylococcus spp.,
Enterococcus cecorum, Strep-
tococcus spp., Pasteurellaceae,

Campylobacter spp. v ap.

Taknum 06pa3om, ynyulleHume 300-
TeXHUYeCKMx nokasarenemn 6ponne-
poB npu ucnonbzosaHuu lNpobuo-
unAa-Ynorpa 661010 CBSA3aHO C hopcu-
dukaumen obMeHHbIX MPOLEeCCOoB,
aKTMBM3aLMEN NULLLEeBAPEHMS N BOC-
CTAaHOBJIEHMEM COCTaBa KMLLEYHOTO
MUKpo6MOMa.

Cpab6oTtan nyuwie aHTM6MO-
TMKA

Ha npeanpuatun OAO «[M1mue-
abpurka 3eneHeukas» 6bls1 NpoBe-
[eH 3KCNepuMeHT B MPOMbILUIeH-

KOPMJIEHUE
NUTRITION

(Ho3urenTMAa), B paUMOHe OMbITHOM
rpynnbl €ro MOJIHOCTbIO 3aMeHUU
Ha MeTanpo6uotnk [lpobuouna-
YnbTpa. BblICOKMIN YpOBEHb COXpaH-
HOCTU, KaK B OMbITHOM, TaK U B KOH-
TPONIbHOM rpynne, o6ecneumMBano
npope>knuBaHue NoronoBbS.

Kak nokazanu pesynbratbl NGS-
CeKBEHMPOBAHMUS, WCMONb30BaHME
MeTanpo6uotnuka [lpo6buouyuna-
YnbTpa 0Kasano Bblpa>keHHOe BAUS-
HWEe Ha MOAYNALMIO KNLLIEYHON MUK-
pPO6MOThI LbINAAT. TakK, B KNLWEYHUKe
yBeJInuMBaNoch (B 3,2 pasa no cpas-
HEHUIO C KOHTpONeM) cofeprkaHue
nosiesHbIX NpeacraBuTenen HOpPMo-
6uotbl cemencrea Veillonellaceae,
KOTOpPble UIPaKOT KJIIOUEBYIO PONb B
npoueccax MerabonmsamMa, CUHTE3U-
pys neTyume >KMpPHble KWUCNOTbl, B
YyacTHOCTH, 6yTmpar (puc. 7). Metan-
pPOGMOTUK CHMXKaN copep>kaHue
natoreHoOB, B TOM 4uCJsie OMaCHOro
AN nNtMy natoreHa Enterococcus
cecorum, C KOTOpPbIM He CMOT crpa-
BUTbCA [a)ke KOPMOBOWM aHTUMOUO-
TMK. Ent. cecorum Ha hoHe Ancbmno-
30B KMLIEYHMKA CMOCO6EH BbI3bl-
BaTb pa3/iMuHble 3a601eBaHMs ONop-
HO-ABMraTeJIbHOro annapara, Takue
KaK CMOHAMUNANTbI, HEKPO3bl TONTOBKM
6eapeHHOM KOCTU, apTPpUTbl U OCTeO-

HOM MaclTabe Ha 6ponnepax Kpoc-
ca Ko66-500: koHTponibHas rpynna
nonyyana KOPMOBOM aHTMOUOTUK

7

PucyHok 5. MonekynspHo-reHeTHYeckas naéoparopus komnaiun «<6UOTPOD»,
cnpaBa - NGS-cekBeHartop (lllumina, CLUA)
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Bifidobacterium
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KoHTponb MNpobuouna-ynetpa

Cymma natoreHoB
12

10
8
% 6
: ]

KoHTponb

o~

Mpobuouna-ynerpa

PucyHok 6. CoctTaB MMKPOOPraHM3MOB B
KMLIeYHUKe 6poitniepoB,
onpepesieHHbIH MeTOA0M
NGS-cekBeHMpOBaHUA
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KOPMJTIEHUE

NUTRITION
s ~
5
45
a4
3,5
3
RN 25 B KopmoBoW aHTMBUOTHK
2 H Mpobuouuna-ynetpa
15 l
1
0
Enterococcus cecorum Veillonellaceae
PucyHok 7. CopgepxaHMe MMKPOOPraHM3MOB B KMLLUEYHMUKE NTHULbI,
onpepeneHHoe metoaomMm NGS-ceKBeHMPOBaHUSA
\ 7
MUeNnTbI. 1,41 eaAnHMLY NO CPABHEHMUIO C KOP-

JlornuHo, uto BBeZeHWe B paum-
OH npenapata [lpo6uoumna-Ynetpa
0Ka3asio 60Jsiee BbIpaXKeHHOe CTUMY-
nupyloLme BAUSIHME Ha POCT U pas-
BUTUE 6pOMNEepPOB NO CPABHEHUIO C
npuMeHeHUEM KOPMOBOI0O aHTU-
6MOTMKA, YTO BbIPaXKasioCb B yBESIN-
YeHMW XXMBOM MACCbl U COXPAHHOC-
™ noronoBbs (puc. 8). 1ns cpaBHe-
HWUSA pe3ysbTaTOB MCMOJIb30BaU
MHAEKC NPOAYKTMBHOCTU, KOTOPbIN
OTpa>kaeT TakMe Ba>kKHble Mokasare-
N, KaK XXMBas mMacca, COXpaHHOCTb
M 3aTpatbl KOPMOB, U MO3BOISET KOM-
NAeKCHO OLLeHUTb BAUSIHUE pa3finu-
HbIX (PAaKTOPOB Ha BbipallMBaHMe
ubinnaT-6ponnepos. Brpynne c npu-
MeHeHMeM MeTanpobuoTUKa WH-
AeKC NpoAyKTUBHOCTM BO3POC Ha

MOBbIM AaHTUOUNOTUKOM.

Takum o6pasom, [lpobuouma-
YnbTpa cnoco6eH MoHOCTbIO 3ame-
HUTb B paUMoOHe 6ponIepoB KOPMO-
Bbleé aHTUBUOTUKMU.

BbiBOADbI

CBeCTM K MUHUMYMY MpUMeEHe-
HUe aHTMOUOTMKOB 6e3 yllepba ans
NPoOu3BOAUTENS MsCA NTULUbI U UL
BO3MOXKHO AaXKe Ha KPYMHbIX Npo-
MblLUIEHHbIX MPeanpPUATUIX C 60/b-
LLOM NJIOTHOCTbIO MOrofoBbs. B nep-
BYIO ouepe/b, Clieayer 0TKa3blBaTbCs
OT aHTMOMOTMKOB, MpeAHAa3HAUYeH-
HbIX AN NpounakTMueckux Lenen
M CTUMYNSLUMM POCTA. ITY POJIb MOXK-
HO M HY>KHO A0BepUTb 6€30MnacHbIM
anbTepHATUBHbBIM BapuaHTaM. lNpea-

CTaB/SIETCS aKTyasbHbIM WMCMOJ/b30-
BaHMe 6uonpenapartoB, KOTopble
06beAMHSAIOT AOCTOMHCTBA Pa3HbIX
WTAMMOB MMWKPOOPraHM3MOB M
nosie3HbIX 6akTepuanbHbIX MeTabo-
JIMTOB B OAHOM Mnpenapare anas Aoc-
TUXKEHUS CUHepruueckoro s gexra.
HeCcKoNbKO KOMMOHEHTOB MeTabuo-
™MKa MNpobrnouna-Ynotpa AenCTByIoT
pa3HOHAMNpPaB/eHHO B OTHOLUEHUM
CHM)KEHUS KONiMyecTBa MNATOreHOB,
MOBbILLEHUS PEe3UCTEHTHOCTM Oopra-
n dopcudmkaumm
npoLeccoB MeTaboan3ma, u4to obec-
neymBaer ynydylleHWe 340POBbSI M

HMU3Ma NTULbI

cTmMynsauuio  pocra. Pesynbrat ot
npuMeHeHUsa Takoro npenapara He
ycTynaer no npou3BOACTBEHHOWN M
3KOHOMMUYECKON 3PPeKTUBHOCTH
AHTMBMOTMKAM, HO MCKITIOYaeT Hera-
TUBHbIE NOC/IeACTBUA OT UX UCMOb-
30BaHMA, TakKMe Kak akKymynaums B
npoayKuMu, HeratMBHOe BO34en-
CTBME HA UMMYHUTET U MUKPOBUOTY
KULeYyHumKa.
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Metaprobiotics as an Alternative to Antibiotics

Yyldyrym E.A.1, llyina L.A.1, Tiurina D.G.!, Dubrovin A.V.!, Filippova V.A.!, Novikova N.I.!, Bolshakov V.N.1,

Laptev G.Yu.!, Manukyan V.A.2, Tarlavin N.V.1, Melikidi V.Kh.!, Bikonya S.N.!, Vasilyeva K.V.!

IBIOTROF, Ltd. (Saint-Petersburg); 2Federal Scientific Center “All-Russian Research and Technological Institute of

Poultry” of Russian Academy of Sciences

Summary: The preparations based on the combination of probiotic microbial strains and their metabolites (e.g. low-
molecular organic acids) can be an effective alternative to the antibiotics in commercial poultry production, as it is
shown on the example of “Probiocid-Ultra” (BIOTROF, Russia) containing two Bacillus strains and natural bacterial
metabolites (fumaric and citric acids). The synergism between these two basic ingredients was found: the
preparation can effectively stimulate the growth of beneficial species within the intestinal microbiota (similarly to
“classic” probiotics) and enhance the ability of the host to depress the growth of pathogens manifold due to the
acidifying effect of the acids. Other effects on the host include enhancement of the resistibility, activation of
endogenous enzymes, stimulation of the renewal of intestinal epithelial cells. “Probiocid-Ultra” acts as a therapeutic
antibiotic (inhibiting the growth of pathogens) and antibiotic growth promoter (enhancing the productive
performance), though in contrast to the antibiotics it does not mount the additional load on the immune system in
poultry.

Key words: Probiocid-Ultra, acidifier, probiotic, intestinal microbiome, next-generation sequencing (NGS), broilers.
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