KOPMNEHME
NUTRITION

[ Haymascana =
YAK 636.5:579.64

LLitamMbl Bacillus Ha cTpae 34,0poBbs
U NPOAYKTUBHOCTHM LUbINNAT-OponiepoB
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BaneHTHHa AHatonbeeHa ®Pununnoea'?, Anuca Cepreeesa Ay6poeunaz?

'PreOY BO «CaHKr-MNetep6yprekuit rocyaapcreeHHbIN arpapHbii yHusepcutet»; 2000 «bBMOTPO®», CaHki-Metep6ypr;
3BCepPOCCUMCKMIA HayYHO-MCCNe40BaTeNbCKM i BETEPMHAPHBIM MHCTUTYT NTMUesoacTBa (BHUBWI) — connman SIrEHY PenepanbHbii
HayYHbIH LIeHTPp «BCePOCCUICKMIA HAYUHO-MCCNeAOBATENLCKMIA U TEXHOMOTMYECKU MHCTHTYT NTuuesoactea» (PHL «BHUTUM»)

AHHOmauus: puGodamcs pesynbmamel onelma no NPpAKmMu4eckoMy NpUMeHeHUuIo nPoBUomMUYecKUx WmamMmmosd
6akmepuii Bacillus mucilagenosus u Bacillus megaterium Uz Koanekuuu komnanuu 000 «EMOTPO®» Ha XuUBuix
6poiinepax npu Bolpaujubanuu 6 6ubapuu. IKcnepumenm BKII04A MAkxe 2pynnel ¢ NpUMeHeHueM aHmubuomukos
KONUKBUHOT, MUAMUKO3UH, SHPOAOKCAUUH U KONUCHIUH NO CXeMe, APUBUXeHHOI K HpOMBILUAEHHOU, U C npuMeHe-
HUeM KOMBUHAUUU DaHHbIX NPOBUOMUKOB U AHMUBLUOMUKOB. B ucciedoBarusx yuumeiGanu xuByio maccy 6polinepos,
a makKe Usy4any cocmasé MUkpobUombl Cenbix OMpoCmKo8 KULEYHUKA UpInJISm U duHamuky demepmuHarm ycmoii-
YUBOCHU KUeYHbIX GaKmepuli K pasiudHeiM dHmuGuomuKam. Pesynemamel ykasviGaom Ha nosumubHoe GnusHue
NpUMeHeHUA NPOGUOMUYECKUX WMAMMOB HA NOKA3ame U XuBoL Maccel nmMuUel; conpomubnenue KONOHU3AUUU
KutieuHuka namozeHHoiMu npedcmabumensmu poda Enterococcus, npeumyusecmBéerto udom E. faecalis; cHuxeHue
demepmMuHanm ycmouiuuBocmu K pasaudHeiM aHmuBUomyuKam. Mony4eHHvle daHHbie no3Boasiom npednonoxums,
YMO OCHOBHVIM HOCUmeneM demepMUHAHM ycmoiuuBocmy 6 KuieuHuke NUUbI BoiCYNUIU NAMO2eHHbIe 3HMepo-
6akmepuu. lMonoxumenvHoil 3¢hgpekm om npuMeHeHus npobuomuyeckux wimammod 6vin Buiabner Kak omdesvHo,
MaK U CoOBMECmHO ¢ NPUMEHEHUEM AHMUBAKIMEPUATBHBIX npenapamod.

KnioueGpie cnoGa: nmuuebodcmio, Bpolinepel, MUKPOBLUOMA CRenbix ompocmkoB kuwedHuka, Bacillus megaterium,

Bacillus mucilaginosus, Enterococcus faecalis.
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BeepeHue. AkTyanbHaa npo-
6nema pacnpoctpaHeHus Bo3byau-
Tenel 6aKTepuanbHbIX 3a601eBaHMi
C YCTOHUMBOCTBIO K AEMCTEMIO AHTH-
BakTepUanbHbIX NPenapaTtos CTaBuT
3a[ayy NoMckKa anbTepHaTUBHbIX
peweHnn. OQHUM M3 OCHOBHBIX
paccMarpuBaeMblX BapUaHTOB SIB-
NATCA NPOBMOTHUUECKME KOPMO-
Bble 406aBKM Ha OCHOBe CMMBMO-
TMYECKMX WTAMMOB BakTepui. Tak,
B HeJlaBHEeM OTeyeCTBeHHOM Mccrie-
A0BaHWMK BbINO OTMEUEHO YCKOpe-
HUe Pa3BUTUA KMLUEYHON MUKPO-
nopel Ha paHHMX CTagMsAX pocTa
LbINNAT-6pOMIepoB Npu npumMmeHe-

HWUW B KOPMIeHMK WiTamma Bacillus
subtilis, a Tak)Ke CHUXKeHWe comep-
JKaHWs natoreHHbIX MMKpoopra-
HU3MOB poJja KamnunobakTepuH,
B CpaBHEHWM C METOAOM Bblpallm-
BaHMA C NPUMEHEHWEM aHTMBMOTHMKA
BUPAXKMHUMaMKUKHa [1]. B gpyrom
UccneoBaHUMU NPUMeHeHWe LWTaM-
Ma Lactobacillus plantarum taioke
NPUBENO K YNYUYLUeHMIO 300TeXHU-
YeCKMX nokasatenei 6poinepos
[2]. Uenbto Hawero uccnesoBaHus
6bI/1I0 HE TONBKO U3yUeHUe BO3MOMK-
HOCTK MPUMEHeHU MPOBUOTHUECKMX
LWTaMMOB BaKTepuid ANs NoBbILLEHMS
MPOAYKTMBHOCTM NMTULbl M CHUXKEHMWS

KOJIMYeCTBa NatoreHHoMn MUKpodno-
pbl B NULLEBapPUTENEHON CUCTeMe,
HO M 06Hapy>XeHWe BO3MOXNHOro
CHMXKE@HWA OTHOCMTENbHOTO uMcna
AETEPMMHAHT YCTOMUYMBOCTM K aHTK-
6roTrkam B MMKPO6MOME MTULIbI.
Martepuan M meToaMKa Mc-
cnepoBaHMM. B ychoBusax BuBa-
PWA NMOCTaBMM OMbIT HA LbINAATAX-
6poinepax C Co3gaHMeM yCNOBMIA
NPUMeHeHMsa aHTMBaKTepranbHbIX
npenaparos, NPUBAMMKEHHbBIX K NMpPo-
W3BOACTBeHHbIM. LbinnsTta 6binum
pasdeneHbl Ha 4 paBHble rpynnebl
no 45 ronos B Kaxgon (taén. 1).
Ons onbiTa 6bI1M B3ATH NPOGMOTK-
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Ta6nuua 1. Cxema onbita Ha 6porinepax ¢ PazpenbHbIM M COBMECTHbIM

BEO/IOM B PalMOHbI aHTHOMOTHKOR M NPOGHOTHYECKHX LLITAMMOER Bacillus

fpynnobi

Oco6eHHOCTH KOpMAeHHs

KoHtpons (K)

OCHOBHOM pauunoH

OnbiTHas (A/6)

OCHOBHOM PaUMOH + aHTUBHOTHKM KONMKBUHON (0-3 gHg),
TMAMMKO3WH (4-6 AHeR), IHPONOKCALMH M KONUCTUH (19-22 aHeR)

OCHOBHOW paumoH + aHTMBMOTHKM KOnukeuHon (0-3 gHs),

OneuitHas (A/6+6)

TMNMUKO3MH (4-6 AHei), IHPOAOKCALMH U KONUCTUH (19-22 gHen)

+ wrammbl Bacillus mucilaginosus w Bacillus megaterium

OnbitHas (M/6) megaterium

OCHOBHOM paunoH + wiammbl Bacillus mucilaginosus v Bacillus

Ta6nuua 2. Cnucok MCCleno0BaHHLIX FEHOB YCTOHYMBOCTH

HUmsa rena

DYyHKUHSA

Eub 338/518

KoHTponsHei npaiimep AHK GakTepun

PesucreHTHOCTL K 6era-nakramam, BKOYaS WMPOKYIO YCTOMUMBOCTL

bla_shv
K NeHMUMNAIMHaM 1 uedanocnoprtam
ampC YETORUMBOCTL K amMAMUMAnMHY
mecA PesucteHTHOCTL K B-nakTamMHbiM AHTUBMOTHKAM, METULIMNANHY
vanA YcronunsocTs k BaHKOMWUMHY, ruKonentuaam
arC s,
p YCTOMUMBOCTE K XMHONOHAaM
park
tetA &
YCT0HYMBOCTE K TeTpaLMKMHaM
tetO
StrA YCTOMYMBOCTL K CTPeNnTOMMLMHAM
Sull YcrounBocTb K cynbthaHunammugam
ermA "
YCTORUMBOCTb K 3pUTPOMMULMHAM
ermB

Yeckue wrtamMmbl 6aktepuit Bacillus
mucilagenosus w Bacillus mega-
teridm 13 KonnekLuMMu KOMMaHum
000 «BMOTPO D,

Libinndar Bbipawmeani ¢ CYTO4YHO-
ro Bospacra Ao 42 gHei »xu3Hu. B Te-
"YeHHWe onbiTa y NTMLbLI BCEX rpynn
npousBoAKMANM 0T60P NPo6 coaep-
JKMMOTO CNenbiX OTPOCTKOB A8 UC-
CNefoBaHNA CoAepXKaHWUs MUKPO-
6MOTbI M NPO6 MoMeTa Ans aHanM3a
AeTEPMUHAHT YCTOMUYUBOCTU K aHTH-
6uoTMkam. TakxKe BCE MOroNoBbe
B3BELUMBANIM pa3 B HeAenio,

baktepuanbhyto JHK Bbigens-
nn € ucnonb3oBaHMem Habopa Ang
O4MCTKM reHomHoM IHK (Fermentas,
Inc., luTBa) B COOTBETCTBMMU C peko-
MeHAauMaMu npoumseoamuTtens. AHa-
I3 cocTaBa MUKPOGMOMA CRenbix
OTPOCTKOB KUIUEYHMKA MpoBeny
METOAOM BbICOKOMPOM3BOAUTE Tb-
HOro cekBeHWpoBaHus 16S PHK
Ha cekBeHarope MiSeq (lllumina,
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CLUA) c npumMeHeHuem Habopa pe-
areHToe MiSeq® ReagentKit v3 (600
cycle). ins ananusa gerepMuHaHT
YCTOWUMBOCTM Noao6panm npanme-
Pbl TeHOB YCTOMYMBOCTM, KakK OTHO-
CALMXCA K BIGPaHHBIM Npenapa-
TaMm, Tak M K aHTUBMOTMKAM Apyrux
rpynn (taén. 2). MocraHoeky MLIP
BbINOMHANW C NPUMEHeHWeM Ha-
6opa «5X qPCRmix-HS SYBR» (Eg-
poreH, Poccua) Ha amnnudmkaro-
pe «dTnant 4» (OHK-TexHonorus,
Poccua). TapretHeii aHaiMs reHor
YCTOAUYMBOCTH K aHTMEMOTHKAM Npo-
BOAWNM C NOMOLLbBIO KOMTMYECTBEH-
HOH TMLP U3 pacyeta no oTHoweHMIO
K KOMWKW KOHTPONLHOTrO reHa. 3a oc-
HOBY pacyetoB 6bin B3AT MeTog JIu-
Baka u Lmutrena [3].
Pesynbrarbl McciefoBaHMii.
B TeyeHMe onbita pasHMLA Mo >KMBOG
Macce mMexay rpynnamu Hauana npo-
fBNATLCA € 14-AHeBHOro Bo3pacra.
lNpu 3TOM Hanbonee HU3KMIA cpeaHas

’KMBan Macca ubInnar Habnoganace
B rpynne c npumMeHeHMeM aHTMbaKTe-
puanbHeIX Npenaparos (A/6). laHHas
TeHAGHUMSA COXpaHMNach 0 KOHUA
3KCnepumeHTa. Mo urtoram onbita
Haubonee BbicOKas cpefHsAs Macca
Obinia OTMeYEHA Y UbINAAT B rpynnax
C MPMMeEHeHMEM WTamMMoR Bacillus
(A/6+11/6 w 6). B Hauane skcne-
PUMEHTA XXMBas Macca BCex 3Kcre-
PUMEHTANbHLIX NTUL 6bina 6AM3KON
APYT K Apyry: cpeaHns >xneas macca
B KOHTpOnbHOM rpynne (K) coctagu-
Na 46,09+0,48 r, B onbITHOM rpynne
A/6-46,13+0,45 r, B OMLITHOM rpyn-
ne A/6+11/6-45,79+0,57 r, B onbIi-
HoW rpynne M/6 — 45,09+0,54 r.
K koHUy sKkcnepumenTa (Ha 42-i1
AeHb) >XMBaa Macca 6poiinepos co-
CTaBuUa COOTBETCTBEHHO 3TUM rpyri-
nam 2206,89+81,98; 2159,42+51,65:
2346,41£62,44 1 2322,76+66,63 r
COOTBETCTBEHHO. TakMM 06paszom,
K KOHLY BbIpallMBaHMs »MBas Macca
NTULbI, NOTPeBNABLLIEN TONBKO aHTH-
BUOTUKM, BbiNa Ha 2,2% Hude roKa-
3aresia KOHTPONbHOM rPYNMbl, & NTU-
ua, notTpebnaBLIan NpobuoTHYeCcKme
WTaMMbl BakTepuit, Becuna Ha 5,3-
6,3% GonbLue, yem nTMUa KOHTPONb-
HO#M rpynnel. MoApo6Hble agaHHble
npeactaBneHsbl Ha puc. 1.

Mo pesynbratam uccnegosaHms
ACTEPMMUHAHT YCTOMUMBOCTU 6bINO
OGHAPY>KEHO, UTO NPUMEHeHMe aH-
TMGaKTepUanbHbIX Npenaparos npu-
BE/10 K MOBbILIEHMIO YPOBHS LUMPO-
KOro crnekTpa reHoB aHTMBUOTUKOpe-
3UCTeHTHOCTM (Taén. 3). Tak, K KOHLY
Kypca nprmeHeHMs npenapara Ko-
TNIMKBUHON BbINI0 OTMEYEHO MOBbI-
LeH1e YPOBHS reHOB YCTOMUYMBOCTU
K Makponupam: ermA (8 34,3 pasa)
W ermB (e 630,3 pasa). Takxke NoBbi-
CUNCA OTHOCUTENBHBIN YPOBEHL reHa
YCTOMYMBOCTH K aMAUUMANMHY ampC
(B 6,9 paza) v reHos YCTOMYMBOCTH
K neHuunnnuHam blaSHV v mrcA
(8 2,0 n 2,1 paza COOTBETCTBEHHO).



YpOBeHb YCTOMUMBOCTU K CynbhaHu-
Namugam (BxoAsT B COCTaR npenapa-
1a) noebicuncs & 1,3 pasa (reH sul/l).
AHaNOrMYHO K KOHLY Kypca npu-
MeHeHUsa npenapara TMIMUKO3MH
B OMbITHOM rpynne (A/6) 6bino or-
MeUeHO MOoBbIWEeHWe YPOBHA reHoB
YCTONUMBOCTM K NEHUUMNNMHAM:
blaSHV (B 2,5 paza) u mrcA (8 13,0
pasa). Takxke 6bI10 OTMEYEHO MOBbI-
WeHWe OTHOCHUTENbHOW KOHLEHTpa-
U1K reHOB YCTOMYMBOCTH K XMHONO-
Ham parC (B 1,2 paza), CTpenToMuLM-
Ham strA (B 4,6 pasa) v amnuuMnm-
Ham ampC (B 6,9 paza).
MpumeHeHWe npenapara aHpodh-
JIOKCALUMH K KOHUY Kypca npMBeno
K MOBbILUEHMIO YPOBHSI F€HOB YCTOWYM-
BOCTM K NeHnumnauHam blaSHV e 2,29
pasa, xmHonoHam parE B 1,5 pasa,
a K TeTpaumkirHam tetO—-g 5,28 pasza.
Mpw 31O0M Cnegyer OTMETMTb, YTO
B aHaNnorunyHble aarbl oT60pa nNpo6
YPOBe&Hb JeTePMMUHAHT YCTORUMBOCTH
K aHTUBUOTUKAM B OMBITHOM rpynne
C MpUMeHEHWEM NPOBUOTUUECKNX
wrammoB Bacillus mucilaginosus
v Bacillus megaterium 6bin Ha ypoBs-
HE KOHTPOABbHOM IPYMMbl MU HUXKe.
UcknioueHue coctaBUIM nokasare-
¥ [eTePMUHAHT YCTOMYMBOCTH Mpu
NPUMeHeHUM Npenapata KONMKBU-
Hon. lpK 3TOM TakKOW CKayok ge-
TEPMMUHAHT YCTOMYMBOCTU MOKET
6bITb OBYCNOBNEH B LENOM HWU3-
KOW CTaBUNbHOCTBI MUKPOMAOPSI
JKeNyAo4YHO-KMLLIEYHOro TpakTa Ubl-
NNAT B paHHEM BO3pacTe,
MpumeHeHne aHTUBaKTepHab-
HbIX Mpenaparos W WTaMmmos Bacillus
Tak>Xe MPUBENO U K U3MEHEeHUAM
cocTaBa MUKPOBMOTbI KULLIEYUHMKA
nTMubl. O6Llee UMCIO BbIABIEHHbIX
TAKCOHOB BapbMpPOBANO B 3aBUCU-
MOCTH OT Fpynmnbl U NPUMEHAEMOrO
npenapara (taén. 4).
BbifIB/IEHHbIE TAKCOHBI MPUHaAne-
Xanu K 37 hunymam, npu 31oMm no-
Aaengiollee 60MbWMHCTBO BakTepui
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Puc. 1. luHamuka xu1Bol Macchl 6POMNEPOB B TeUeHWe SKCMEPUMEHTa, T

K aHTHOMOTHKAM B 06p
€ KoHTponbHo# (KonTpons = 1)

Ta6nuua 3. OTHOCHTE /IbHOE CcoAepIKaHue JeTepMHHAHT YCTOHUYMBOCTH
32X NOMETAa OT ONbITHLIX FPYNN B CPABHEHHM

3 aunA 7 pHe#n 22 pus
A/6
Ten A/6 Supothnok-
Konuksunon ilse THAMMKOZHH /e CauMH + i/G

KONMMCTHH

bla_shv

2,462

£
1 (KOHTPONb)

OTHOCKMNOCH K thunymy Firmicutes.
OctanbHele oTHOCUNUCE K DUNY-
MaMm Proteobacteria, Tenericutes,
Bacteroidetes v npounm. flons co-
AeprKaHMs Npoumx hnnymMoB He npe-
Bbiwana 0,47% ot 06Lero yncna Mu-
KPOOPraHM3MOoB B OTAEbHO B3ATOM
obpasue.

HanBonee BbipaxkeHHble M3Me-
HEHMA B MUKPOOGMOTE NTULLI Ha-

6noganucb B YBETMUEHUM AONU
naToreHHbIX NpeacTaBuTeNen poaa
Enterococcus, B 1.u. E. faecalis, E. gal-
linarum, E. avium, E. casseliflavus,
E. raffinosus npv NnpuMeHeHUM
aHTMBaKTepUanbHbIX Npenaparos.
Mpu 3TOM B rpynnax c npuMeHe-
HUEM KONMMKBMHONA CofepXKaHue
NaTtoreHHbIX 3HTEPOKOKKOB (npe-
mmylecTteeHHo E. faecalis) no-
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Ta61uua 4. Y4CNO TAKCOHOB, BbiSIB/IEHHbIX B 06pasuax MHKpPoGHOTBI

cnenbiX KHLWOK

K A/6 A/6 +1/6 n/e
3 AHA - KONWKBKHON 684 630 627 672
7 AHen - TMAMMKO3KUH 493 390 424 494
22 AHA -3HpodnoKcaumH + 577 806 650 716

KOMUCTUH
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W E. raffinosus = E. casseliflavus

A6 A/6+0/6 /6 = §

TUAMUKOIWH

B E. avium

Puc. 2. CofepxaH1e 3HTEPOKOKKOB B 06pa3suax pasHbix rpynn, %
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A/6+N/6
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IHpodnoKCaLMH
+KONMCTHH

®E. gallinarum H E. faecalis

cturano 67,4% npwu napannenb-
HOM MpUMEHeHUH NpobuoTnka (A/
6+/6) n 85,7% — 6e3 npobUoTMKa
(A/6). MpumMeHeHUE TUIIMUKO3MHA
1 3HpodpnokcaumHa ¢ KOJIMCTUHOM
TaK)Ke NMPUBOAMIO K NOBbILWEHUIO
coaep’KaHusa natoreHHbIX IHTEPO-
KOKKOB, OlHAKO MX cojAeprKaHue
OTHOCMUTENbHO BCEro MMKPOBHOro
nemsaxka 66110 HeBenMKo. Tak, npu-
MeHeHWe 3HpodIoKCalMHA U KONK-
CTMHA NPUBENO K YBeNMUYEHUIO 40K
naToreHHbIX 3HTEPOKOKKOB B 24,0
paza (A/6), a npMMeHeHWe TUIMU-
KO3WHa — K yBenu4yeHuto B 3,3 pasa
(A/6) B CpaBHEHMM C MoKaszarensamm
KOHTPONBHOW rpynnbl (puc. 2).
BmecTe ¢ TeM, NPUMEHEHWe aHTH-
6aKTepuanbHbIX Npenaparos NpUBO-
AWNN0 K CHMXKEHWUIO OTHOCKUTE/TIbHOTO
yucna Apyrux natoreHHbIX MUKpO-
OpraHM3MOB, OTHOCALLMXCS K 26 po-
fam, B T.4. Leptospira, Mycoplasma,
Acinetobacter, Staphylococcus, My-
cobacterium, Actinobacillus w ap.
(puc. 3). Mpu 3TOM NpUMEHEeHHe
NpPo6MOTUYECKMX LUITAMMOB COBMECT-

HO € 3HPOMNOKCALMHOM U KOMUCTH-
HOM MOKa3ano ycuneHue bakrepu-
umMaHoro acdekta aHTMOMOTUKOB.
Ecnwn B rpynne ¢ NMpUMeHeHWeM
aHTM6MoTMKOB (A/6) copepikaHue
naToreHHbIX OPraHM3MoB CHU3MNOCh
B 1,9 paza, T0 COBOKYMNHOE NpuUme-
HeHMe aHTM6BaKTepuaNbHOro npe-
napara M WwrammMmoB pogaa Bacillus
(A/6+11/6) NpUBENO K CHUXEHUIO
CYMMApHOTro yMcna natoreHHbIx
B6akTtepun B 2,8 pasa.
O6¢cyaeHue pe3ynbraTtoB UC-
cnepgoBaHWi. CornacHo pesynbra-
TaM Hallero UccnefoBaHus, rMaBHbIN
BbIBO/l C NMPaKTMUYECKON TOUKK 3pe-
HUWA 3aK/touaerca B 6osee akTUB-
HOM Habope >XMBOW MACChl LbINASAT
Npu NPUMEHEHUN NPOBUOTUHECKIUX
LWTAMMOB MMKPOOPraHM3MOB Kak CO-
BOKYMHO C aHTMBMOTUKOM, TaK KU 6e3
UCNOJIb30BaHMA aHTUBMOTUKA. K KOH-
LY Bblpal{MBAHUS LbINAAT, Ha 42
AeHb 3KCNepuMeHTa, CpeaHsas »Ku-
Baf macca UbINaaT B rpynne ¢ npu-
MeHeHueM npobuoTrka 6bina Bbille
Ha 5,3% B cpaBHeHWM C nokasarenem

KOHTPONBHOM rpynnbl U Ha 7,6% —
B CpPaBHEHMM C OMbITHOW TPYNMon
C NpUMeHEeHWeM TONbKO aHTMBaKTe-
puanbHbIX NpenapaTos. AHanorMy-
HO, K KOHLY OnbiTa CpefHsas Xueas
Macca UbINAAT U3 rPynnbl C COBOKYT-
HbIM MPUMEHEHWEM aHTUBaKTePU-
anbHbIX NpenapaTos K NPOGUOTUKA
6bl/1a Bblle Ha 6,3% B CpaBHEHWUU
C oKazatesieM KOHTPOJIbHOM rpynmbi
M Ha 8,7%— B CPaBHEHWMU C OMbITHOM
rpynmnor ¢ npMMeHeHMem TONbKO
aHTMGaKTepuanbHbIX Npenaparos.
Mpr 3TOM CTOMUT OTMETUTB, UTO Macca
LbINNSAT B ONbITHOM rpynne ¢ npume-
HeHMEM aHTMBMOTMKOB Bblna HUXKe
Ha 2,2% B CpaBHEHWU C KOHTPOJIb-
HOW rpynno#. MNMoBbllWeHWe 300Tex-
HMUYECKUX NMoKasaTenen LUbinnat rnpu
NPMMeHEHHUM NMPOBUOTUUYECKMX KYTlb-
TYP MUKPOOPTraHW3MOB — PerynspHo
Habnwaaembln 3achhexkT nNpu npa-
BWIbHOM noa6ope npo6uoTtuka [4-
6]. BmecTe C Tem, MHTEpecC npeacTas-
nset U 10, UTO Hanbonee BbICOKUNA
NPUPOCT XXMBOM Macchl Habnoaancs
B rpyrnne ¢ COBOKYMHbIM NpUMeHe-
HUEM aHTMBMOTMKA M NPOBUOTUKA,
Mnpy TOM, UTO B FPynmne c npuMeHe-
HMEM TONIbKO aHTMBUOTUKOB CpeaHAdA
XKMBas mMacca UbINA[T 6blna HUXe,
yeMm B KOHTpone.

M3meHeHMA B cocTaBe MUKPO-
6MOThl NTULBI NOA BO3AEUCTBUEM
pasnMYHbIX NpenapaTtos OKasaluchb
Hanbofee MHTEPECHBIM C TOYKH
3PEHWUA COAEpPXKaHWA NaToreHHbIX
JHTEPOKOKKOB, rNaBHblM o6paszom
E. faecalis. NaToreHHble 3HTEPO-
KOKKM CBfi3aHbl, FMaBHbIM 06pa-
30M, C 3a601€eBaHNAMM ONOPHO-
ABUraTenbHoOro annaparta y 6pon-
Nepoe, B T.4. OCTeOMUEIUTaMH, He-
KpO30M ronoBkmM 6efpeHHON KOCTH,
cnoHannutamu. Y fomallHei niuubl
E. faecalis cBsi3aH C NOBbILWEHHON
CMepPTHOCTbLIO B MEPBYIO Hedenlo,
aMUIOMOHOW apTponartMen Hecy-
WeK M KNanaHHbIM 3HAOKAPAUTOM,



NepPUTOHUTOM U apTPUTOM y 6poi-
nepoe [7]. B nocneaHue rogbl oco-
6bI1 MHTEpeC NpeacTaBUTENM BUAaA
E. faecalis Bbi3bIBalOT 6narogaps
Bblpa*K€HHbIM CBOMCTBAM MHOXe-
CTBEHHOW aHTUBUOTUKOYCTOMY K-
BOCTU. TaK, B HeJaBHEM MUCCeno-
BaHWKW Cpean MCcCnefoBaHHbIX 76
wrammos E. faecalis, BblaeneHHbIx
M3 NOMEeTa NTMUbl, KOpMa W 06-
pa3uoB BO3Ayxa u3 niMuedabpuk,
npaxkTMyecku Bce 6bianM MaeHTUdK-
LUMPOBaHbl KaK MY/NbTUPE3UCTEHT-
Hbl€, MPKW 3TOM pasfnuyHas cTeneHb
YCTOMUMBOCTM HaBloganach K te-
TPaUMKNKUHY, uedTPpHUaKCOHY, aM-
MUUUNNINHY, XnopaMdeHUKony,
JIMHKOMUUMHY, IPUTPOMULMHY,
reHTaMULUMHY U ApYTruM. MHTepecHo
TaKXKe, YTo BCE U3YUYEHHbIe LITaMMbl
6bIN1K YYBCTBMTENbHBI K BAHKOMMLK-
Hy [8]. [laHHbIe, NONyYeHHbIe B Ha-
LiemM MCCnenoBaHMKM, cornacyorca
C 3TMMM pe3synbratamu. MHTepecHo,
YTo B HalleM OnbITe, Kak U B Bbille-
OMUCAHHOM, HU B O4HOW UCCneno-
BaHHOW rpynmne He 6bI/10 BbISBMEHO
reHOB YCTOMYMBOCTM K BAHKOMMLM-
HY, MPX 3TOM 6bINIO OTMEUEHO Mo-
BblleHWe feTepMUHAHT YCTOMUMBO-
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Puc. 3. CopepsxaHue naroreHHbX MMKPOOPraHM3mMos B o6pasuax, %

CTHU K APYTUM aHTMBaKTepManbHbiM
npenaparam, 4to XxapakrepHo ans E.
faecalis [8]. MonyyeHHble AaHHbIE
No3BOJIAT NPeANONONKUTb, UTO
MCMOJIb30BaHHAA CXeMa NMpUMeHe-
HUA aHTMGaKTepManbHbIX Npena-
paToB XOTA W Bbl3Bana NodaBneHue
Pa3BMTUA PA3MMUHLIX MATOreHHbIX
MMWKPOOPraHU3MOB, HO MO3BONKMIA
Nnony4uTb KOHKYPEHTHOE MpemMmy-
LeCTBO MaTOreHHbIM YHTEPOKOK-
Kam. [pu 3TOM NpUMeHeHue npo-
B6MOTUYECKMX LWITAMMOB GaKTEpPUI
oKaszano 6naronpuaTHeli achdexT
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Research article

Bacillus Strains for Protection of Health and Productivity in Broilers

Andrey V. Dubrovin'?, Larisa A. llyina'?, Ekaterina S. Ponomareva?, Ksenia A. Kalitkina'?, Darya G. Tiurina?,
Elena A. Yildyrym'2, Vera A. Filippova'?, Alisa S. Dubrovina??

'St. Petersburg State Agrarian University; 2BIOTROF, Ltd., St. Petersburg; 3All-Russian Research Veterinary Institute
of Poultry Science - branch of the Federal Scientific Center “All-Russian Research and Technological Institute of Poultry”

Abstract. The experiment was aimed at the evaluation of the effects of separate and combined use of probiotics
(strains of Bacillus mucilagenosus and Bacillus megaterium from the collection of BIOTROF, Ltd.) and typical to broil-
er production scheme of the consecutive application of different antibiotics (coliquinol, tilmicosin, enfrofloxacin, and
colistin). The dynamics of live bodyweight in broilers was studied as well as the composition of cecal microbiota and
expression of the gene determinants of the bacterial resistance to various antibiotics. The results evidenced beneficial
effects of the probiotic (applied separately or in combination with the antibiotics) on growth rate in broilers; on the
resistance to colonization of the intestine by pathogenic representatives of Enterococcus genus, mainly E. faecalis;
and on the reduction of the expression of the resistance determinants to various antibiotics. The data obtained sug-
gest that pathogenic Enterococci were the main intestinal carriers of drug resistance determinants.

Keywovds: poultry farming, broilers, cecal microbiota, Bacillus megaterium, Bacillus mucilaginosus, Enterococcus
faecalis.
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