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PRIVATE ZOOTECHNICIAN, ANIMAL NUTRITION I

AP PeKTUBHOCTb NPUMEHEHUA accoLalnmn
NpoOMOTUKOB B paLMOHaX OBeLl

PE3IOME

AKTyanbHOCTb. HayyHbIl MHTEPEC NPEACTaBAAIOT NCCNEA0BAHUS MO N3Y4eHNIO GU3NONOrMYeCcKoro Aew-
CTBMS accoumaLyv npobroTUHECKMX LITAMMOB MUKPOOPTaHU3MOB L7151 MOCEAYIOLLErO MX MCMOJIb30BAHMNS
XXBAYHbIM XMBOTHBIM C LIebI0 POCTa MPOAYKTUBHOCTM NPU NOBLILLEHWN aAANTUBHBIX BO3MOXHOCTEN Opra-
HM3ma

Mertopapl. [ U3y4eHns BAMSHWS CKapMIMBaHUS accoumaumi Npo6broTUKOB B PACCHIMHOM ¥ rPaHyamMpo-
BaHHOM BWAAX NPOBEAEHbI GU3NONOTMYECKME OMbITh HA XUBOTHbIX, UMEIOLLIX XPOHUYECKMe UCTyIbl py6-
LA, ¢ U3yyeHvem ocobeHHocTel NoTpebneHns 1 NepeBapuMoCTy NUTaTeNbHLIX BELLECTB KOPMOB, GanaHca
a30Ta, nokasarenei pybLOoBOro NuLLEBapeHns, MUKPOBKOTLI TONICTOrO OTAeNa KMLWEeYHMKa, 0CO6eHHOCTe
0OMEHHbIX MPOLLECCOB B OpPraHM3me 1 nokasatesieli eCTECTBEHHOW PE3UCTEHTHOCTW MO OOLLENPUHSTLIM
COBPEMEHHbLIM METOAaM UCCNEA0BaHuIA.

Pe3ynbraThl. BbifiBNEHO NONOXUTENbHOE LENCTBUE CKapMAMBaHUS accoumaumy npobroTKOB B 103e
7 r/ron./cyT. POCCHINbIO U B MUHUTPaHynax Ha notpebneHne KOPMOB, 1X NepeBapuMOCTb, C YBENYEHU-
€M CYMMbl COCTaBHbIX NMUTATE/bHbIX BELLECTB U NOBbILIEHNEM KO3DDULMEHTOB NEPEBAPUMOCTH, A TakxXe
peTeHumn a3ota. B pybLOBOM COAEPXMMOM YCTaHOBNEHbI Gonee BbICOKME YPOBHU 06pa3oBaHus Macchl
6aKTepuin, NPOCTEMLLMX, X CYMMbI KaK 0, Tak U MOCNe KOPMAEHUs, Npu Goiee BbICOKOW KOHLEHTPaLmm
JIKK, amunonntiyeckoii akTMBHOCTW. B MUKPOBUONOrMYeCKUX UCCNEeA0BaHMsX Kana nog BIUSHUEM acco-
upaummn npobroTMKOB ycTaHOBNEHb! Bonee BbICOKME YPOBHU nakTobakTepuii, bubunmobaxkrepuin npm 6onee
HU3KOM YPOBHE NAKTO30MONOXMTENbHbIX HEMATOreHHbIX MUKPOOPraHM3MOB, OTHOCSILLMXCS K Fpynne Ku-
LLIEYHOW ManoyKM NATOreHHbIX MNeceHel, SHTEPOKOKKOB. YCTAHOBMEHO YyULLEHVE YrNeBOAHO-XMPOBOrO 1
6enKoBOro 06MeHa, a Takxe reMaToNnorMyecknx Noka3aTensix KPOBM B OPraHM3me XMBOTHBIX, MONYYaBLUNX
npo6roTMYeckmne WramMsl. Mony4yeHHbIe JaHHbIE CBUAETENLCTBYIOT O LenecoobpasHoCcTy NpUMEHeH s
accoumaumy NpoBYOTUKOB XBAYHLIM XMBOTHBIM A5 YyHLLEHNS MeTaBoNMYECKUX NPOLLECCOB B OPraHn3-
Me KaK OCHOBbI POCTa NMPOAYKTUBHOCTY U AASNOBBILLEHNS a1aNTUBHBIX BO3MOXHOCTEN.

KmioyeBbie cnoBa: oBLbl, NPOBUOTUKKM, py6eLl, NULLeBapeHe, NepeBapuMoCTb, MUkpodiopa
Kana, KpoBb, 0OMeH BELLECTB
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The effectiveness of the association
of probiotics in the diets of sheep

ABSTRACT

Relevance. Of scientific interest are studies on the physiological effect of the association of probiotic
strains of microorganisms for their subsequent use by ruminants in order to increase productivity due to
increasing the adaptive capabilities of the body.

Methods. To study the effect of feeding the association of probiotics in loose and granular species,
physiological experiments were conducted on animals with chronic rumen fistulas, with the study of the
characteristics of consumption and digestibility of feed nutrients, nitrogen balance, indicators of scar
digestion, microbiota of the large intestine, features of metabolic processes in the body and indicators of
natural resistance according to generally accepted modern research methods.

Results. The positive effect of feeding the association of probiotics at dosage7 g/head/day in bulk and in
mini-granules on feed consumption, digestibilitywas revealed, with an increase in the amount of compound
nutrients and an increase in digestibility coefficients, as well as nitrogen retention. Higher levels of mass
formation of bacteria, protozoa, their amounts both before and after feeding, with a higher concentration
of volatile fatty acids, amylolytic activity were found in the scar content. In microbiological studies of
fecesunder the influence of the probiotic association, higher levels of lactobacilli, bifidobacteria were found,
with a lower level of lactose-positive non-pathogenic microorganisms belonging to the Escherichia coli
group of pathogenic molds, enterococci. The improvement of carbohydrate-fat and protein metabolism, as
well as hematological parameters of blood in the body of animals receiving probiotic strains was found. The
data obtained indicate the expediency of using probiotic associations in ruminants to improve metabolic
processes in the body as a basis for increasing productivity and to improve adaptive capabilities.

Key words: sheep, probiotics, scar, digestion, digestibility, fecal microflora, blood, metabolism
For citation: Romanov V.N. The effectiveness of the association of probiotics in the diets of sheep.
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BeBepeHune / Introduction

M3-3a HeobxogmmocTn obecnevyeHuss XMBOTHOMO Op-
raHnama ©OMONOrMYecKN MOJSIHOLUEHHLIM MNUTaHMEM ak-
TyasnbHbIM SIBNSIETCA MOUCK, U3YYEHME W HarnpasieHHOe
npYMeHeHne nNpPoBMOTUYECKUX LUTAMMOB MUKPOOPraHn3-
MOB, CMOCOOCTBYIOLLMX YNYHLLIEHUIO MULLEBAPUTENbHBLIX Y
OOMEHHbIX MPOLLECCOB B OPraHM3Me CEeIbCKOXO3ANCTBEH-
HbIX XXWBOTHbIX, peanuM3auun reHeTM4eckoro noTeHuma-
na 1x NpoAykKTUBHOCTU MPU COXpaHeHun 3p0posbs [1, 2].
XoTs nmelTcs AaHHble 06 adPEeKTUBHOCTM MPUMEHEHUs
pPasnnMyHbIX LUITAMMOB MWKPOOPraHW3MOB CEeJlbCKOXO35M-
CTBEHHbIX XWBOTHbIX, HE YOENSeTCsa AOJSIKHOro BHUMaHUS
BO3MOXHOCTSIM KOMIMIEKCHOIO NMPUMEHEHMS accoumalmm
Nnpo6MOTUKOB PasfINYHOW HanpaBieHHOCTU Guanonornye-
CKOro OeNCTBMS C BO3MOXHOCTbIO NOBbILLEHUS 9D deKTMB-
HOCTW X NPUMEHEHUS.

YunTbiBasi yHMKasibHble 0COOEHHOCTU NULLLEEBAPUTENBHO-
ro annapara XBa4HbIX XXVBOTHbIX: HaM4YMe pa3HoobpasHbIX
MUKPOOHbLIX COOOLLECTB, NCMNOJb3YIOLLMX INTHOLLENSTIONO03-
HbI MaTepuan KOpmMoB, 06pa3oBaHWE BbICOKOLLEHHOrO
3HEProniacTMYeCKOro martepuana Ans OpraHM3aMa Xu-
BOTHOMO-X035IMHA B BMAE NETYYUX XUPHbIX KNCNOT (JIKK),
a Takke CrnocobHOCTb MpeBpallatb HeGEenkoBbI a30T B
MUKPOOHLIN 6enok, ocoboe BHUMaHWE cnenyeT yaensTb
MONCKY BbICOKO3(M@PEKTUBHbIX MPOONOTUYECKUX LITAMMOB
KakK BbICOKOro LEeoa1030-aMUI0INTUYECKOrO AENCTBUS,
Tak MU CrnocoOCTBYIOLLMX NOAABAEHMIO XU3HEAEATENbHOCTU
YCNOBHO- 1 6E3YCNIOBHO MATOrEHHbIX LUTAMMOB MUKPOOP-
raHNM3MOB XeNyA04YHO-KULLEYHOro TpakTa, YTO MOXeT 06e-
CMeynTb NoBbILIEHNE afanTUBHbLIX BO3MOXHOCTEN XMBOT-
HOIrO OpraHn3amMa v pocT NPOAYKTUBHOCTM [3—6].

B uncne npobuoTMYECKMX LUITAMMOB MOJIOYHOKUCIbIX
OakTepuii, HaxoasALMX B HACTOSILLEE BPEMS LUMPOKOE Mpu-
MEHeHVEe B XWBOTHOBOACTBEe, — Enterococcus faecium
1-35 («Uennobaktepun+»), npondsoammelii 8 000 «buo-
Tpod» (Poccus). B paHee npoBeAeHHbIX UCCNeaoBaHUsX
YCT@HOBJIEHO, YTO €ro NpuMeHeHne cnocobCTByET yBENU-
YEHUIO CUMOMOHTHOM MUKPOOManbHOM MaccChbl C akTUBM-
3aumen pepmeHTauuun, yeenmdeHmio obpasosaHusa JIXKK,
MOBbLILEHNIO NEePeBapMMOCTU NUTaTESbHbIX BELLLECTB KOp-
MOB. [py 3TOM BbisiBieHa aKTMBU3aLUUs BblpabOTKM 3HTE-
POLIMHOB C aHTarOHUCTUYECKON aKTMBHOCTBIO LUTAMMOB K
pagy HexenaTenbHbIX MUKPOOPraHN3MOoB, a Takke CTUMY-
nupyioLLee AeNCTBME LUTAMMOB Ha pereHepauuio anuTenns
KuweyHmka [7-9].

Mogynatopamn MMKPOGIOPbl Xenya04HO-KULLEYHOro
TpakTa C BbICOKOA aHTUMUKPOOHOW aKTUBHOCTbIO B OTHO-
LIEHUN MNATOreHHbIX M YCNOBHO-MATOreHHbIX MUKpoopra-
HU3MOB MOryT SIBASATbCA crnopoobpasyowme b6akTepun
Bacillus megaterium ¢ MexaHn3MoM CUHTE3a aMUHOMINKO-
3upos [10, 11].

B 370 CBA3M HAYy4HO-NPAKTUYECKNN NHTEPEC NPeaCcTaB-
naeT nsyyveHme Grsnonornieckoro AenNcTBUs MHHOBaLMOH-
HOro npenapaTta — accoumaumn baktepuii Enterococcus
faecium 1-35 (3,8x107 KonoHMeo6pasyoLmX eanHUL, 6ak-
Tepuit, KOE) v Bacillus megaterium B-4801 (3,8x107 KOE),
npoussoacTea OO0 «buotpod». OxmpaeTca ynydlieHne
NULLEBAPUTESIbHBIX 1 OOMEHHBIX MPOLLECCOB B OpPraHn3mMe
XBaYHbIX XUBOTHbIX MPW ONTUMMU3aUMm 6ruoTona Xenynoy-
HO-KMLLIEYHOro TpakTa,C OMpoBOXAAaeMon 6uoaecTpykum-
elnb akTepuanbHbIX U TPUOHBIX TOKCUHOB.

[Mpn aTOM onNpeaeneHHbln Hay4HO-NPaAKTUYECKNIA UHTE-
pec npeacTtaBnseT M3y4eHne BO3MOXHOCTEWN YNyyleHUs
dU3noNornyeckoro AencTeus GepmMeHTHO-NpobuoTmnye-
CKMX npenapaToB MyTeM CKapM/MBaHUS UX B rPaHyInpo-
BaHHOM Buae. MpennonaraeTcs, 4To 3TO NPUBEAET K NPO-
JIOHTMPOBAHHOMY AENCTBUMIO UX B OpraHM3me, a Takxke K

MOBbLILUEHNIO COXPaHEHUSI aKTUBHOCTM aHa3POOHbIX LTaM-
MOB MUKPOOPraHN3MOB B NPOLLECCE NX XPaHEHMS.

C uenbio n3yyeHns Grnanonornyeckoro gencTemns acco-
umaumm npodbUoTUYECKNX LUTAMMOB peLLannck cneayowme
3aauu:

— V3Y4UTb BAUSIHME CKapMMBaHUS accoupaumm npo-
6roTnkoB B pacchinHom (M) n rpanHynupoBaHHom (I1r) Buaax
Ha noTpebneHne n nepeBapMOCTb NUTaTESbHbIX BELLECTB
KOpMOB, BanaHc a3oTa, nokasaTenu pybLoBoro nuuiesape-
HUS, MUKPOOMOTLI TONICTOrO OTAENa KueyHuKa, ocobeH-
HOCTWN OOMEHHbIX MPOLLECCOB W NokasaTenn eCTeCTBEHHOWN
PE3UCTEHTHOCTU B OPraHn3mMe NoAOMNbITHbIX XUBOTHbIX;

— BbISIBUTb Le/1eco0bpasHOCTb rpaHyIMpoBaHns Ha Oc-
HOBE Pe3y/ibTaTOB CPABHUTENILHOIO N3y4yeHus Guanonorm-
yeckoro genctaus N v MNMr oTHOCUTENBHO KOHTPONS.

Martepuan u metoabl uccneposaHus /

Materials and method

dusnonornyeckme nccnegoBaHus NPOBOAUSINCL B YC-
nosusix susapus GEMHY dUL, BUX metogom rpynn v ne-
prnopoB [12] Ha nonyToparogoBanbix OBLAX POMaHOBCKOW
nopoapl CPeaHeN XMBO Maccom 45 kr, nmeowmx GucTynbl
py6ua no Bacosy, B rpynnax 6110 Mo 3 XMBOTHbIX.

[nsa onpegenerHns snusaHus M un MNr Ha noegaemMocTb NPo-
BOOWCS €Xe[AHEBHbI NHAMBUAYAJbHBIN y4eT 3aJaBaeMblxX
KOPMOB 1 OCTaTKOB Ha NPOTSXEHUN BCErO YYETHOrO Nepu-
ofa GU3N0NOrMyecknx NCCneaoBaHnin B TeYeHne 7 gHen, ¢
npensapuTesnbHbiM 21-AHEBHBIM MEPNOLOM CKapMJIMBaHUS
npobuoTnyeckoro komnnekca. o okoH4aHun dunaunonorun-
yeckoro 6anaHcosoro oneita [13] B nabopatopun xmmm-
KO-aHanuTu4eckux uccnegosaHnin @reHy dHL, BUX nm.
J1.K. OpHCTa NpoBeAEHblI XMMUYECKME aHaNN3bl B CPEAHUX
npob6ax KOPMOB, Kana 1 MOYM Mo OBLLENPUHATLIM METOAN-
kam [14].

M3yyeHre meTabonmyecknx npoLeccos B pybue y noao-
MbITHBIX XMBOTHbLIX MPOBOAUNOCL B COAEPXMMOM, B3STOM
[0 KOpMAeHUs 1 yepes 3 yaca nocne KOpMIeHusl, ¢ onpe-
DeneHnem nokasatenei: pH, obliee KONNMYECTBO NETYHNX
XMPHbIX KNCNOT — METOAO0M MapoBOM AUCTUANALMA B an-
napate Mapkrama; aMmMunadHbii a30T — MUKPOANDPY3HbBIM
MeTogoM no KOHBEIo; aMmnonmMTuyeckas akTMBHOCTb —
doTOMETPMYECKMM MEeToAoM, Guomacca MpoCTernWwnx u
6akTepuin B pybLLOBOM COAEPXUMOM — MeToaoM andoe-
PEHLUMPOBAHHOIO LEHTPUOYrMpoBaHua Ha ueHTpudyre
«BECKMAN> (lepmanus) «J2-21 Centrifuge» cakcno3uum-
el 20 muHyT npn 150 00 ob6opoTax.

10 OKOH4YaHWMK OMNbITa Y NOAOMbLITHBIX XUBOTHBLIX NPOU3-
BOAWNCS 3ab0p KPOBU M3 APEMHOM BeHbl (N =3) ¢ nocne-
aylwmnm onpeaeneHnem buoxmmmyecknx (obwmin 6enok,
anbbyMUHbI, rNOBYAVHbI, KPEAaTUHUH, MOYEBMHA, BUIMpPY-
OVH OBOLLUNIA, XONecTepuH obLwiA, kanbunin, docoop, Lwe-
noyHas docdatasa, rmokosa, ACT, AT, Tpurnmuepuabl)
N rematosiormyeckmx (remornobuH, 3puTpPOUUTHI, NNM-
douuTbl, remMaTokpuT) nokasaTesien Ha aBTOMaTU4YeCkOoM
6unoxmmmnyeckom aHanusatope «ChemWell» («Awareness
Technology», CLUA)B oToene dusmnonorum m 6MOXmMmum
CEeNbCKOXO3ANCTBEHHbIX XMBOTHbIX BUX 1m. J1.K. OpHcTa.

B na6opatopun mukpobuonorun PreHY GHLL BUX
um. J1.K. OpHcTa no npobam KpoBu onpeaensnnuchb rnoka-
3aTtenn Hecneunduyeckorm pesncTeHTHOCTN NOJOMbITHLIX
XUBOTHbIX: 6akTepnunaHas akTMBHOCTb — (poToHedeno-
MEeTPUYECKUM METOAOM, NN30LMMHAsA akTUBHOCTb — Me-
Tooom B.M. MyTtoBuHa, dparoumtapHas akTMBHOCTb KJIETOK
KpPOBM — onpeaeneHnemM nornowanLwen n nepesapmsa-
louiern cnocobHocTu. Takxke B nabopatopum MnKpooumo-
nornn onpepensincbe MMKPobmMonornyeckme nokasarenm
Kana noJonbITHbIX XXMBOTHbIX.
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MonyyeHHbIE B OMbITe MaTepuanbl obpaboTaHbl Grome-
TPUYECKN C BbIMMCIIEHNEM CIEOYIOLNX BEIMYUH: CpefHe-
apudmeTtmdeckaa (M), cpepHekBagpaTmMyeckasi oLimMoka
(£m) n ypoBeHb 3Ha4YMmocCTn (p). Pe3ynbTaTel nccnenosa-
HUI cunTaroTcsa goctosepHoiMu npm p < 0,01 n p < 0,05.

PesyneTartbl u o6cyxaeHue /

Results and discussion

C ocHoBHbIM paunoHom (OP) xumBoTHble nonyvanu 1,5 kr
ceHa 1 0,4 kr koMbukopma Ha rofioBy B CyTkU. XXNBOTHbIM
1-/ ONbITHOW rpynnbl B CMecu ¢ komOrkopmom I ckapmnu-
BaJIM B KONIMYECTBE 7 MP/ron. B CYTKN POCCHIMNbIO, 2-5 OMbIT-
Has rpynna nonyyana lNr B BUAe MUHUIpaHyn auameTpom
2,5 MMm.

BbisiBNeHO yBennyeHne noegaemMocTn ceHa npu ogmHa-
KOBOM MOTPEBNEeHNN KOHLEHTPATOB, MOBbILLIEHWE MoTpe-
6/1eHMS COCTaBHbIX MUTaTESNbHbLIX BELLLECTB PaLMoHa X1UBOT-
HbIMU, NOJTy4aBLUIMMW accoLmaLmio NpobrnoTmkos (1-a 1 2-9
ONbITHbIE TPYMMbI), MO CyXOMYy BewlecTBy Ha 26,1 n 24,4%
COOTBETCTBEHHO, opraHnyeckoMy — Ha 27,1 n 25,1%, cbl-
poMy NpOTeENHY — Ha 6,6 1 5,4%, cbipoMy Xunpy — Ha 16,11
8,6%, cblpoii knetyatke —Ha 15,11 11,6 %, BOB — Ha 37,3
1 36,5% OTHOCUTENbHO KOHTPOJIS, Y4TO OblI0 06YCNOBNEHO
ynyyleHneM HanpaBAeHHOCTM NULLLEBAPUTESNbHbBIX NPOLLEC-
COB B OpraHn3me, B HaCTHOCTU pyOLUOBOro metabonmama.

Mpy 06WMX TEHAEHUMAX CHUXEHUS ypoBHS pH py6-
LIOBOrO COAEPXMMOro rocfie KOPMJIeHUs, XapakTep-
HOrO [OJ1 BCEX XMBOTHbIX B rpynnax, He BbISBIEHO Cy-
LWECTBEHHON pa3HuLbl B MokasaTensx KOHLEeHTpaumm
ammuaka. YctaHoBneH 6ofiee BbICOKMIA ypoBeHb obpa-
30BaHus JIXKK B pybLe XMBOTHbIX, nofay4aBwux I, cocta-
BuBwKiA 7,80+0,33 Mmonb/100 Mn OO KOPMAEHUS, 4YTO
Bbllwe Ha 14,5% OTHOCUTENbLHO KOHTPONS, 4epe3d Tpu
yaca nocne kopmnenna — 10,14+0,48 Mmonb/100 mn
(p < 0,05),470 BbIWeE Ha 17,9%, TOorga kak NPV UCMNoJb30-
BaHUN rPaHyIMPOBaHHOM GopMbl pasHuua Obiia HECKOb-
KO Humxe, coctaBuB 7,47+0,43 Mmonb/100 mn (Bble Ha
9,7%) n 9,91+0,29 Mmonb/100 mn (p < 0,05), 4yTO BbIWLE
Ha 15,2%. Takke BbISIBNIEHO W MOBbILLEHWE aMUONNTUNYE-
CKOI aKTMBHOCTM B PYOLIOBOM COOEPXMMOM XWUBOTHbIX,
nonyyYyaBLUMX accoumaumio npobMOTMKOB, COCTaBMBLUEN
18,17+0,23 E/Mn (p<0,01) B 1-11 11 17,33+0,33 E/Mn BO 2-i1
onbITHOW rpynnax npotue 16,49+0,21 E/Mn B KOHTPOIbHOM
(BblLEe, cooTBETCTBEHHO,Ha 10,2 1 5,1%).

MonoxntenbHble U3MEHEHUS B WMHTEHCUBHOCTU Opo-
OWNbHBIX NPOLECCOB U hepMeHTaTUBHO akTUBHOCTU Py6-
LLOBOrO COAEPXMMOro CBSI3aHbl C yBennyeHnem obpaso-
BaHWS MUKPOOUaNbHOW Macchbl BCNeACTBME MPUMEHEHUS
accoumaumm npobrmoTnyecknx Wtammos (Tabn. 1).

BbisiBneHO pocToBepHO 6osiee BbicOkoe 06pa3oBaHue
Maccbl GakTepuini B COOEPXMMOM pPyOLa XUBOTHbIX 1-i4

PRIVATE ZOOTECHNICIAN, ANIMAL NUTRITION I

OMbITHOW rpynnbl, Nony4yaBwmx 1, kKak 40 KOPMIEHUS — Ha
35,9%, npoctenwmx — Ha 84,6% 1 nx cymmbl — Ha 53,8%,
Tak 1 4yepes 3 yaca nocne kopmneHus — Ha 12,7; 40,5 n
23,9% cooTBETCTBEHHO. B conepx1mom pybLia XXUBOTHBIX,
nony4yaswwmx Mr, pa3Huua 6bl1a MeHee 3Ha4YUTENIbHOWM, CO-
cTaBuB No macce 6aktepuin 23,1%, npocTtenwnx — 53,8%
M nx cyMmbl — 35,4% [0 KOPMIEHUS U COOTBETCTBEHHO 7,3;
29,7 n 16,3% 4epes 3 yaca nocsne KOPMJIEHUS.

MonoxntenbHble WU3MEHEHWs B HamnpaBileHHOCTU Mu-
LieBapuTesbHbIX MPOLECCOB MNPU  MCMNONb30BaHUM  Kak
M, Tak n 1 Mr, oBycnoBunn ynyyweHne nepesBapMmMocTu
nuTaTesnbHbIX BELLECTB, MNPV YCTAHOBJEHHOM MOBbILIE-
HUK nokKasaTesier BUAMMOW NepeBapMMOCTM KOJndecTsa
nepeBapeHHOro Cyxoro BeliecTtsa B 1-1 OMNbITHOM rpyn-
ne Ha 29,8% (p < 0,05), Bo 2-1 — Ha 27,2%, B TOM yncne
opraHudeckoro — Ha 31,3% (p < 0,05) n 28,4%, cbiporo
npotemHa — Ha 7,0% n 6,0%, cbiporo xmpa — Ha 17,7% n
10,6%, cbipoit knetyatku — Ha 20,4% (p < 0,05) n 16,8%
(p<0,05), 9B —Ha41,8% (p < 0,05) n 38,8% (p < 0,05).
Mpn aTom abconoTHOe noBbilleHne KoadPULUMEHTOB ne-
PEBAPMMOCTIN CYXOr0O BELLECTBA Y XUBOTHbIX 1-1 OMbITHOM
rpynnsl coctasmno 1,9%(p < 0,05), opraHuyeckoro — 2,2%
(p < 0,05), npotenHa — 0,3%, xupa — 1,2%, OB — 2,0%
(p < 0,05), knetyatkn — 2,8% (p < 0,05), y XMBOTHbIX 2-1
OnMbITHOW rpynnbl — cooTBeTcTBeHHO 1,4; 1,7; 0,6; 1,7; 1,1
(p <0,05); 2,9 (p <0,05)%.

B uenom BbiSIBNIEHHbIE MOSIOXUTENbHLIE W3MEHEHMS BN
okasaresisix BUaMMOor NepeBapMMoCTy, B YaCTHOCTY KieT4aT-
kn, B3B, B3aMMOCBSI3aHHbIE C NMOIOXUTENBHBIMN N3MEHEHN-
AMU NPemKenya0yHOro NMLEeBapeHnsl, CBUOETENLCTBYIOT O
BbICOKOM (DU3NONOrMYECKOM OECTBUN accoumaLm nayyvae-
MbIX LUTAMMOB MWKPOOPIraHM3MOB, npu 6onbLueli adpdekTmB-
HOCTM MX UCMOMNb30BaHNS B PACCLINMHOM BUAE.

MpuMeHeHne NpPobuoTMKOB CNOCOBCTBOBANO MOBbILLE-
HWIO peTeHunn a3oTa B Tene oT 4,61 rp KOHTPOJILHOW rpyr-
ne no 7,68 rp B 1-11 6,43 rp BO 2-11 ONbITHLIX Fpynnax (Bbllle
Ha 66,6% n 39,5% COOTBETCTBEHHO), C YBEINMYEHNEM KO-
apprumneHToB ncnonb3oBaHusa Ha 9,07 abc.% 1 7,99 abc.%
COOTBETCTBEHHO; 3TO CBUAETENLCTBO Y/YYLLIEHUS a30Tu-
cTOro o6mMeHa 1 pocTa NPoAyKTUBHOCTU.

CBWAeTensCTBOM  ynydlleHuss a30TucTtoro obmeHa
BCNeACTBME MPUMEHEHMSA accoumaumm npobmnoTUKOB Tak-
xeaBnsioTcs 6onee BbICOKNE YPOBHU aibOYMUHOB (Ha 9,4%
B 1-1 1 Ha 7,5% — BO 2-i ONbITHbLIX FPyNMax) Npw noBbl-
weHun A/T-oTHowenuns o 0,91 B 1-n n go 0,94 — Bo 2-1
onbITHbIX rpynnax npoTtus 0,82 B kKOHTpose (Tabn. 2).

Takxe 00 ynydueHmmM a3oTUCToro oGMeHa B opraHn3me
XWBOTHBbIX, MOJTy4YaBLUMX aCCoLMaLmio NPobNoTNKOB, CBUAE-
TenbcTBYeT 1 AoctoBepHo (p < 0,05) 6onee HM3Kaa KOHLIEH-
Tpaumus MOYEBMHBI, cOCcTaBmBLUas 5,26+0,19 mmonb/n B 1-i
n 5,82+£0,14 MmMonb/n — BO 2-1 OMbITHbLIX FPyNnax npoTuB

Tabnvua 1. CopepxaHue 6akTepuanbHOi Macchbl B COAEPXUMOM py6ua, X+Sx
Table 1. The content of the bacterial mass in the contents of the rumen, X+Sx

B 100 mn py6GLioBOro copepXxumoro, r

lpynna 3a 1 yac fo kopmnenus Yepes 3 yaca nocne KopmneHus
GakTepumn npocreiilume BCEro GakTepumn npocreiilume BCEro
KoHTponb 0,39+0,03 0,26+0,02 0,65+0,06 0,55+0,02 0,37+0,023 0,92+0,04
1-51 onbITHas 0,53+0,05 0,48+0,05** 1,01+0,09** 0,62+0,05 0,52+0,05* 1,14+0,08*
% K KOHTP. 135,9 184,6 153,8 112,7 140,5 123,9
2-5 onbITHas 0,48+0,03 0,40+0,04* 0,88+0,08* 0,59+0,07 0,48+0,03* 1,07+0,06
% K KOHTP. 123,1 153,8 135,4 107,3 129,7 116,3

Mpumeyanuns: * — p < 0,05, **— p < 0,01 NO OTHOLLEHMIO K KOHTPOJILHOW rpynne
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6,68+0,09 mmornb/n, 4TO HUxXe Ha 27,0
n 14,8%, npu 60o5ee BLICOKOM YpPOBHE
KpeaTuHmHa — Ha 3,6 n 2,9% cooTBeT-
CTBEHHO. B nokasatensix ¢epmeHToB
rnepeamMnHNPOBaHUS BbIsIBNeH 0Gonee
BbICOKMIN YPOBEHb alaHMHaMUHOTPAaHC-
depasbl (AJIT) — Ha 11,8% B 1-11 1 Ha
8,0% — BO 2-11 OMbITHLIX rpynnax, u
NPV CPaBHUTENBHO OOWNHAKOBbLIX MOKA-
3aTesnisx acnapratamMuHoTpaHchepassbl
(ACT) koadduumeHTsl oe Putnca 6biim
HWXEe, COCTaBMB COOTBETCTBEHHO 3,22
1 3,31 npoTtue 3,57 B KOHTpOE.

B nokasartensix HanpaBneHHOCTU
3HepreTMyeckoro obmMeHa Takxke Bbl-
AB/IEHbl 3HAYMTENbHbIE MONOXUTENb-
Hble W3MEHEeHUsl, XapakTepusyemble
6osiee BbLICOKMMUW YPOBHAMU [JIIOKO-
3bl — Ha 32,9% (p < 0,05) B 1-i1, Ha
27,6% (p < 0,05) BO 2-11 onbITHOW
rpynnax, weno4yHom pocdarasdbl — Ha
15,5% (p < 0,05) n 8,7% (p < 0,05)
cooTBeTcTBEHHO. O6 ynydyweHun num-
nuaoHoro obmeHa CBUAETEeNIbCTBY-
€T pasHuua B MnokasaTesisix YPOBHeW
dpakunii pochonnuaoB— OH BhiLLE
Ha 38,3% (p < 0,05) B 1-11 1 Ha 30,8%
(p < 0,05) — BO 2-11 ONbLITHOM Fpynnax
NP HEe3HaYUTEsIbHbIX Pa3nNYnaX BO
dpakumax TPUMMMUEpUaLoB, XonecTe-
pUHa, ypoBHS bunmpybunHa.

O  nonoxutensHoM  OencTBumn
npobnoTNYEeCKNX LITaMMOB CBUAE-

Tabnmua 2. Buoxmmmnyeckue nokasarenu Kpoeu, X=Sx

Table 2. Biochemical parameters of blood, X+Sx

Mpynna
Mokasarens

KOHTPO/bHas onbiTHas 1-9 onbiTHas 2-9
Benok obwwia, r/n 82,12+2,92 82,44+0,21 82,25+0,20
AnbOYMUHBI, /N 37,17+1,52 40,66+0,80* 39,96+0,70
Mo6ynuHebl, r/n 44,95+3,51 44,46%1,04* 42,29+0,75*
A/I-koapduumeHT 0,82+0,09 0,91+0,04 0,94+0,03
MouyeBuHa, MMONb/N 6,68+0,09 5,26+0,19* 5,82+0,14*
KpeaTuHuH, MKMOJb/N 89,52+4,68 92,78+1,05 92,14+0,89
Bunnpy6uH obLwmnin, MKMonb/n 1,93+0,08 2,25+0,25 2,06+0,05
MMioko3a, MMonb/n 2,83+0,27 3,76x0,07* 3,61+£0,17*
Tpurnuuepuabl, MMOsb/N 1,04+0,05 0,95+0,04 0,98+0,02
dochonmnuapl, MMonb/n 1,33+0,31 1,84+0,08* 1,74+0,03*
XonectepwH, Mmonb/J1 1,48+0,21 1,75+0,14 1,68+0,05
AT, HkaT/n 17,74+0,73 19,83+1,36 19,16+0,68
ACT, HkaTt/n 63,41+0,99 63,83+1,21 63,50+1,04
Koad. ne Putuca, ACT/ANT 3,57+0,11 3,22+0,13 3,31+£0,13
LLllen. docdaraza, HkaT/n 170,29+3,44 196,62+5,56* 185,17+4,38*
NeikoumnTsl, 109/n 37,80+0,58 33,61+0,97* 34,75+0,75*
BputpounTsl, 1012/n 14,62+0,37 15,69+0,28 15,36+0,30
lemorno6wH, r/n 133,73+0,78 134,33+0,45 134,20+1,05
lematokpuT, % 54,84+1,73 48,12+1,81 49,27+1,79

TENbCTBYIOT W [aHHblE remMaTosnoru-
yeckux mnokasatenen kposu: Oonee
HU3KNIA YPOBEHb JIEMKOLUTOB — Ha
12,5% (p < 0,05) B 1-n n Ha 8,8%
(p < 0,05) — BO 2-i1 onNbITHLIX Fpynnax, 6onee BbICOKUIA
YPOBEHb 3pUTPOUNTOB — Ha 7,3 1 5,1%, n, Ha GoHe cpaBs-
HUTENBHO OAMHAKOBOr0 YPOBHS remornobuHa, 6onee HU3-
KWIA nokasatenb rematokputa — 48,12 n 49,27% npoTus
54,84% B KOHTPOJNLHOW rpynne.

Mpu ncnonb3oBaHWM accoumaLmm NPOGMOTUKOB BbISIB-
neHbl 6onee BbICOKME YPOBHU HaKTepuunaHOi akTUBHOCTH
B OPraHM3Me XMBOTHbIX — 1-11 ONbITHOM rpynnbl — Ha 3,1%,
BO 2- — Ha 1,9%, daroumTtapHom aktuBHOCT — Ha 10,9 n
7,1% COOTBETCTBEHHO, 4YTO XapPaKTEPUIYET yNy4LLEHNE NM-
MYHONOrM4eCcKoro craTyca.

BaXHbIM BbISIBAEHHLIM NONOXUTENbHBIM GU3nonormye-
CKMM pe3ynbTaToM MPUMEHEHHbIX NPOBMOTUYECKNX LUTaM-
MOB siBNsieTcs 60siee BbLICOKMIA YPOBEHb B MOKa3aTensix
MUKPOOMONOrMYecknx UCCcnefoBaHmax Kananakrtobakre-
puii — Ha 68,2% B 1-11 1 Ha 46,6% — BO 2-11 ONbITHbIX FPYN-
nax, a Takxke 6udunaobakrepmin — BbilLe TPEX- U OBYKpaT-
HO COOTBETCTBEHHO. Npn 3TOM ycTaHOBJIEH BoJsiee HU3KUI
YPOBEHb JIAKTO30MONIOXUTESNIbHLIX HEMNATOreHHbIX MUKPO-
OpraHnU3mMOoB rpynmnbl KULWEeYHoM nanoykm — Ha 200% B 1-n
1 Ha 65,1% BO 2-1 ONbLITHOM rpynnax, a Takxke 3HTePOKOK-
KoB — Ha 84,0 n 70,5%, naToreHHbIX nneceHen — B 3 pasaun
B 2 pa3a COOTBETCTBEHHO, YTO B COBOKYMHOCTM CBUAETESb-
CTBYET O MONOXUTENBLHOM AENCTBUM accoumaumm npobuno-
TUKOB HAa MUKPOBMOTY XENyA04YHO-KULLEYHOr O TpakTa.

BbiBogbl / Conclusion
I'Ipose,u,eHHble nccnenosaHna CBMAETeNbCTBYIOT O Ue-
J'IeCOO6pa3HOCTVI npMeHeHna XBa4HbIM XNBOTHbIM aCCO-

Mpumeyanue: * — p < 0,05 N0 OTHOLIEHMIO K KOHTPOJILHOWM rpynne

umaumm bakTepuii wTammoB Enterococcus faecium 1-35
n Bacillus megaterium B-4801, cnoco6cTByloLLEl Moso-
XUTENbHbIM U3MEHEHUSIM B HanpasfiEHHOCTU MNULLLEBapU-
TENbHbIX MPOLECCOB B XEeNyJOo4YHO-KULWEYHOM TpakTe u
YJIYHLWEHMIO YCBOSIEMOCTM NMUTATENbHbLIX BELLECTB KOPMOB
B OpraHu3me.

MpumMeHeHWe accouyaumm MMKpoopraHnamoB obycna-
BIMBAET YyNy4ylleHne MUKPOOUTbI >XenyaoyYHO-KULIEYHOro
TpakTa (C yBenuyeHnem nonynauuii nonesHor bakrtepu-
anbHOM Macchl B Npeaxenynkax) 1 noebileHne obpasoBa-
HUS NpoaykToB 6poxeHns B Buae JIXKK — BbICOKOLLEHHOIO
3SHEeproniacTMYeckoro matepuana.

MHTpoOyKums WwtamMMoB crocobCTBYE MOSIOXUTESIbHBIM
M3MEHEHUsIM B HanpasfIEHHOCTU YrNeBOAHO-XUPOBOro U
6enkoBoro o6MeHa, peTeHLMM a30Ta, YNyHLEeHNIO Hecnew -
ndnYEeCcKom pes3nCTEHTHOCTN opraHu3ama. MeHee Bbipa-
XEHHbIN duramonorndyecknin apdekT npu NCrnonb3oBaHUU
rpaHynMpoBaHHON $opmMbl accoumaumm BGakTepuii OTHO-
CUTENIbHO UX CKapM/IMBaHUS B PACCbINMHOM BUAE MOr ObiTb
00YyCnoBMEH CHUXEHNEM WX aKTUBHOCTU NOA BO3OENCTBU-
€M BbICOKMX TemMrepaTtyp NpPUMEeHEHHOro crnocoba rpaHy-
naumm.

BbisiBneHHble 0COBEHHOCTU NULLEBAPUTENbHBIX U 00-
MEHHbIX MPOLLECCOB MOCYXaT HAKOMMEHUIO HOBbIX 3Ha-
HUI ONS NPUMEeHeHUs NPOoOUOTUYECKUX LLITAMMOB >XBau-
HbIM XMBOTHbIM. [oNly4eHHble pe3ynbTaThl NSryT B OCHOBY
pa3paboTkm cnocoboB pocTa NPOAYKTUBHOCTU >KBAYHbIX
XWBOTHbIX C NMPUMEHEHNEM BNONIOrMYECKN aKTMBHbIX BE-
LEeCTB.
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ABTOp HECET OTBETCTBEHHOCTb 3a CBOIO Hay4Hyto paboTy 1 NpeacTas-
JIEHHbIE AAHHbIE B HAY4YHOW CTaTbe.
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