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AHHoTanusl. B cTatbe npencTaBiIeHHbIE JAHHBIE [0 BIUSHUIO TPOONOTHYECKHX npernaparos «Berom 3» BBeze-
HUU B KOPMOBOH PAallOH KPOJIHUKOB B JOBUPOBKE 75 MI/KT KMBOH MacChl M KOMIIEKCHOTO TIpenapara Ha OCHOBE
«Betom 3» u «Betom 1» B mo3upoBke 70 M1/ KT 5knB0# Macchl. OmbIT mpoBoamics B yeiaoBusax OO0 «Jlumerkmit
kporuk» B 2019 romy. st aToro 65u10 chopMupoBaHO 3 TPYMIIEI KUBOTHBIX IO MPUHIIAITY MTap-aHAJIOTOB TI0
100 romnoB B Kaxk10i. MOJIOTHIK KOHTPOJIBHOM TPYIIIHI ITOTyYa 0CHOBHOM parmoH komOoukopm [13K-90 (I'PH-128),
a OTIBITHBIX TPYTII — OCHOBHOM PAIMOH C JIOTIOJHUTEIHHBIM BBOIOM ITPOOHOTHYECKHUX IPETAPaTOB. YCTAHOBIIE-
HO, 9TO yaunOombImas npemyooitHas macca (2658, 0 1) n yOoHHBIH BBIX0I ObUT 3a()UKCHPOBAH B 3-if TpymIIe Kpo-
JIMKOB U cocTaBmi 57,25 %, 4To MpeBbIIAo OKa3aTellb KOHTPOIbHON Tpynisl Ha 2,96 %. Y mononnsaka 1-i
1 2-1 ONBITHBIX TPYTIIT OTMEUACTCS CHIDKEHIE OTHOCHTENBHOTO BbIxoza kocreif Ha 1,82 (P > 0,99) u 5,59 % co-
otBeTcTBeHHO (P > 0,999). 'mcTomopdomorndeckas OreHKa CTPYKTypBI TICUCHHN H KETyIKa KPOIMKOB TaK¥Ke IM0-
KazaJa IOoJI0KUTEIbHOE BIMSHUE HAa PAa3BUTHE TUCTPOGHUECKHUX MTPOIIeccoB B opranax. CreoBarensHo, BBEAC-
HHUE B KOPMOBOH palMoH OTKapMIIMBAEMOTO MOJIOJHSKA KPOJIMKOB KOMIUIEKCHOTO IPOOHOTHYECKOTO Ipernapara
B 1031poBKe 70 MI/KT 3KHBOH MacChl CIOCOOCTBYET YITyUIICHHIO MOP(POIOTHIECKOTO COCTABA, & TAKIKE ITOJIOXKH-
TEJIBHO BIMSICT HA CTPYKTYPY BHYTPEHHHX OPTaHOB, YTO OTKPBHIBAET MEPCHEKTUBHI 111 BBOAA NCCIIEAYEMOTO MPO-
OMOTHKA B YCIIOBHSAX HPOMBIIIJICHHBIX TEXHOIOTHI.

KuroueBble cjioBa: KpOJIHMKH, MPOOHOTHYECKUH pernapar «Betom 3», «Betom 1», yOoliHbIe KadecTBa, MOp¢o-
JIOTHYECKUI COCTaB, yOONWHBIH BBIXOJ, THCTOMOP(OIOTHUECKAs OLCHKA, BHYTPEHHHUE OPTaHbl.

B coBpeMeHHBIX yCIOBUAX MPOMBIIIUIEHHOTO KPO- 1 CTIOCOOCTBYIOIITMM MOBBIIIIEHUIO COXPAHHOCTH, (pr-

JIUKOBOJICTBA U BO3POCIIMM HHTEPECOM K MPOYKTaM
OTPACIH KPOJIUKOBOJICTBA BO3HHKAET HEOOXOMMOCTh
WHTEHCU(HUKAIIUU TIPOIIECCOB BHIPANUBAHUS H TI0-
BBIIICHUS IPOLyKTUBHOCTH OT MOTOJIOBbSI KPOJIUKOB.
Ho B yCIIOBUSIX IPOMBIIIICHHBIX TEXHOJOTUH POU3-
BOJIUTENH CTAKUBAIOTCS C TIPOOIEMOI COXPAaHHOCTH
MOTOJIOBBSI U TIOJTYUEHHS SKOJIOTHYECKH O€30MacHOro
MSICHOTO ChIpbsi. TPaAUIIUHOHHO ISl YIYUIICHUS CO-
XPaHHOCTH ITOTOJIOBbSI C IIEJIbI0 CHUXKCHUS PA3BUTHUS
Pa3IMUHBIX HH()EKIIMOHHBIX 3a00JICBaHUN IPUMECHSI-
FOTCsI KOPMOBBIC aHTUOMOTHKH, KOTOPbIC HMEIOT TCH-
JICHIIMIO HAKAIIMBaThCs B OpraHu3Me 00bEeKTOB pas-
BejieHUs. B cBs3W ¢ YeM, BO3HUKAET MOWCKA Mpera-
paToB — aJbBTEPHATUBEI KOPMOBBIM aHTUOMOTHKAM

3HOJIOTUYECKOTO CTaTyca U MPOLYKTUBHOCTH CEITHCKO-
XO3SCTBEHHBIX )KUBOTHBIX, B YACTHOCTH KPOJIUKOB.

JlokazaHo, 4TO MPOOHOTHYECKHUE TIPENaparhl CIIo-
COOCTBYIOT HOpPMaJIM3allUK MUIIEBAPEHHUsI, MOBHIIIIE-
HUIO UMMYHHTETA, CTUMYJISIIIAK POCTA, YBEITUUCHHIO
MIPUPOCTOB KUBOK MaccHl [1, 2, 7—10]. Pagom yue-
HBIX [5] moka3aHa 3(()EeKTHBHOCTh UCIOIB30BaHUS
npenapata «Betom 2» B oTpaciu KpOJIHMKOBOICTBA.
Ho B nuTepaTypHBIX HCTOYHHMKAX OTCYTCTBYIOT JaH-
HBIC 10 BIIMSAHUIO Tamma Bacillus amyloliquefaciens
BKIIM B-10642 (DSM 24614), cocTapmustomero oc-
HOBY Tipeniapata «BetoM 3» Ha MpOayKTUBHBIE TIOKA-
3aTe U TUCTOMOP(OIOTHUECKYIO OIIEHKY BHYTPEH-
HUX OPraHOB KPOJIUKOB.
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Lenbio paboTh! MOBBIICHHE MPOTYKTUBHBIX Ka-
YECTB U FI/ICTOMOp(bOHOFI/IT-IeCKaSI OIICHKAa BHYTPCHHUX
OpraHOB KPOJIMKOB Ha (POHE HUCITOJIb30BAHMS ITPOOHO-
THUYECKUX MpenaparoB cepun «Betomy.

MATEPHAJIBI U METO/bI
HUCCJIEJOBAHUM

Hay4H0-X0351iiCTBEHHBIN OIIBIT OBLIT OPTraHU30BaH
B OO0 «Jlunernkuii kpoauk» XJIEBEHCKOTO paiioHa
Jlumenikoit o6mactu. [l mpoBeneHus SKCIIeprUMeHTa
ob110 ogoopano 300 kponukoB (camuo) «Hypharm»
¢dpannysckoii cenexiuu. JKuBOTHBIE OBUIM pasjenie-
HBI 110 IPUHIUITY TPYII — aHaJIOTOB Ha 3 TPYIIIBI
o 100 romoB. I1pu BRITOTHEHUH HCCIICTOBAHNH OBIITH
MIPEANPHUHATH BCE YCUIIMS ISl CBEICHUS K MUHUMY-
MY CTPECCOBBIX CUTyaluil. B kauecTBe 0CHOBHOTO pa-
MoHa ucnoib3opamu komOukopm [13K-90 'PH-128
(000 «2xoKopm», Boponexckast 0651acTh), KOTOPBIH
OBIJT IOJBEPTHYT MPEIBAPUTEIBHO 300TEXHUYECKO-
My aHaJIN3y CTAaHAAPTHBIMH METOAMH YCJIOBHSIX JIa-
Ooparopun oreHkn kadectBa kopmoB (DPI'BHY Bcee-
POCCHICKHI Hay4YHO-UCCIIEA0BATEIbCKII BETEPHHAP-
HBIA MHCTUTYT MATOJIOTUH, (PapMaKoJIOTHU U TEPAITHH
MUWHOBPHAYKMU Poccun). KposnkoB KOHTpOIbHON
rpynmsl kopmun komoukopmoM [13K-90, mogombrT-
HBIM >KUBOTHBIM | -1 OIIBITHOM TPYNIIBI JOTIOTHUTEIb-

HO ITOJTyYaJIi MpoOonoTHYeckuii mpenapar «Betom 3.0»
B JIO3UPOBKE 75 MT Ha | KI )KMBOU Macchl, 2-i OIbIT-
HOW TPyTIThI KOMIUIEKCHBIA MTPOOMOTHYECKHIA TTpera-
par B 1o3upoBke 70 Mr Ha 1 KT )KMBOI Macchl Ha OCHO-
Be («Betom 1» u «Betom 3») riukiom 10 queit kaxabie
30 cyTOK Ha IPOTSYKEHUH BCETO MEePHO/A BbIpaAIINBa-
Hus. [IpoOruoTrdeckuit mpemapaT BBOAWIN Yepe3 CH-
creMy noenust u3 pacuera 1500 r va 1000 nutpos
BOJIBL. [ McTONOTMYECKHE NCCIIeIOBaHUSI BHYTPEHHIX
OpraHoOB KPOJMKOB MPOBOAMIIHN COIVIACHO METOAMKE,
paspabotannoii mpod. CyneitmanossiM C. M. ¢ coas-
topamu [6]. OTIeHKy H”HTEHCUBHOCTh POCTa M Pa3BU-
THS TIPOBOJMIIH IO )KMBOM Macce, a TakKe Mo ToKasa-
TEJSIM CPETHECYTOYHOTO U a0COIFOTHOTO TIPUPOCTOB.
[lonmy4eHnnsle pe3ynbTaTsl UCCIe0BaHUN 0Opabora-
HBI METO/IOM BapHallMOHHOM CTAaTUCTHKH IO METOAY
ITnoxunckoro H. A.

PE3YJBTATHBI UCCJIIEJOBAHMA

B mpomiecce BeIpammBaHus CEIbCKOXO3SHCTBEH-
HBIX )KHBOTHBIX OOJIBIIOE BHUMAHHUE Y/IENAETCs Kaue-
CTBa KOMOMKOPMOB. Pe3ynbTarsl nccienoBanusi KOM-
ouxopma [13K-90 npencrapnenst B Tabnuue 1 u ycra-
HOBJICHO, 4YTO HCHOHB3yeMBIﬁ Ha MMPOMBIIIIJICHHOM
KOMITJIEKCe KOMOMKOPM COOTBETCTBOBAJI HOPMATHB-
HBIM [IOKA3aTeIIsIM.

Ta6auna 1
3oomexnuueckuil ananus kombuxopma I13K-90
ToKasaTers TpeboBanust K KOMOMKOPMY B COOT- 13K-90
orasare BerctBuu ¢ I'OCT 32897—2014
Oo6menHas sHeprust, MJ/KT, 8.80 9.90
HEe MeHee
OMaCCOBaH JIOJISL CHIPOTO MPOTEHHA, 18.4 16.98
7o,
(1)\/[aCCOBa$I JIOJISL CHIPOY KJICTYATKH, 11.50 11,70
%, HE MEHEee
MaccoBast 107151 CBIPOro Kupa, % 2,38
MaccoBast 107151 CBIpOi 301161, % 6,05
MaccoBas nosnst Kanbius, % 0.63
HE MEHee ’
o
MaccoBas gosnst dpocdopa, % 0.6 1.52
HE MCHee

W3BecTHO, 9TO HA POCT M PA3BUTHE MOJOTHSIKA
CEJILCKOXO3SIMCTBEHHBIX )KUBOTHBIX OKA3BIBAET BIIHSI-
HUE BBOJ B PaIlMOHBI OMO100aBOK, BIUSIONINX HA UH-

TEHCHUBHOCTb POCTA B IIEJIOM, a TAKKE U OTJCIbHBIX
TKaHEeH, COCTaBIAIOIIMX opraHu3mMa. [lepcrekTuBHbI-
MU 0M0100aBKaMU B 9TOM aCITIeKTe SBISIOTCS PoOro-
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TUKH Pa3InYHOTO BUJOBOTO COCTABA, BIUSIOIINE HH-
TEHCUBHOCTh POCTa OOBEKTOB Pa3BE/ICHUSI.

Panee HamMu B yCJIOBHUSAX Hay4HO-XO3SIMCTBEHHO-
ro ombITa ObIIa TOKa3aHa 3PPEKTUBHOCTH MPOOHO-
THYECKOTO npemnapata «BetoM 3» Ha MPOILyKTUBHOCTh
U CTPYKTYpHYIO OpPraHM3allii0 BHYTPEHHUX OPTaHOB
MOJIOTHSIKA KPOJIUKOB [3, 4]  0TMeueHa MaKCUMalTb-

Hasi CKOPOCTh POCTa MBILIEYHOI MacChl B mepros 60—
90 cyTOK.

B pamkax nmpoBeneHHO# TPOMBIIIIIICHHON arrpoda-
IIUY MHTEHCUBHOHN TEXHOJIOTHUH BBIPAIIMBAHUS C TTPH-
BJICUCHUEM IMOTEHIIMAaIa MPOOMOTUIECKOTO penapa-
Ta «Betom» ycTaHoBieHa ornpe/eneHHas HHTCHCHB-
HOCTh POCTa MOJIOAHsIKA (Tabi. 2).

Tabauna 2
Hnmencusnocms pocma 24#cu6oti Maccol KPOIUKOE, 2
I'pynna
Bospacr, cyTtok
1 (xonTposs) (OP) 2 (ombITHAs 1) 3 (ombITHAS 2)
45 1110,0£2,12 1123,0£1,32™ 1139,13+£7,68"™
60 1550,0+2,88 1582,0+6,31™ 1606,0+3,17"
75 1937,00+8,56 1949,00+9,70 1970,00+£2,59™
90 2303,0+£12,24 2334,0+7,64" 2378,07+5,83"
105 2672,0£7,09 2695,0+£5,91™ 2811,27+17,31™
CoxpaHHOCTB, % 90,0 100,0 100,0
*P>0,95
*P>0,99
P >0,999

[Ipu mocTaHOBKE Ha OTKOPM KPOJIMKHA UMEJTH Mac-
cy 1110,0—1139,0 r. [1o noctmwxkenuu Bo3pacta 90 cy-
TOK KPOJIMKH OTIBITHBIX TPYIIIT XapaKTEPU30BATIUCH KH-
BOI Maccol, KoTopas NpeBOCXO/IMJIa aHAJIOrOB KOH-
TponbHOM rpynmsl Ha 31,0 1 75,0 T v 1,34 (P> 0,95)
u 3,25 % (P>0,999). O6mmue 3arpars! KOpMa 3a epu-
on otkopma coctasuiu 4800,52 OKE u 617,37 kr ne-
pEBaprMOTO POTEHHA.

JluHaMKKa POCTa KPOJIMKOB TaKKe MOJTBEPKIa-
eTCs pe3yJbTaTaMi CPEAHECYTOYHBIX U a0CONIOTHBIX
MIPUPOCTOB KUBOK MACCHI TI0 BO3PACTHBIM TTEPHOIaM
(tabmn. 3). [1Ipu BeIpalIIBaHWU C HCIIOIB30BAHUEM IIPO-
onoTHueckoro npenapara «Berom 3» 3adukcupoBaHbl
MIEPUO/IBI IBHOTO YBEIMUCHHUS a0COIIOTHOTO U CPE/IHE-
CYTOYHOTO TIPUPOCTOB KUBOH MAacCChl, 4TO COBIAJIACT
C IIUKJIOM TIpreéMa MPOOHUOTHIECKIX KOMIIIIEKCOB, KO-
TOpBIE CTUMYIIMPYIOT POCTOBEIE Tporiecchl. Hanbob-
MM a0COJTFOTHBIM TIPUPOCTOM YKHBON MacChl Xapak-
TEPU30BAINCh KPOJIUKU 3-U TPYIIbI, U JaHHAS TCH-
JeHnus 3auKCUpoBaHa Ha BCEM TIEpUOJE OTKOpMa
1 0cOOeHHO B mepuon BeipanuBanus 60—90 cyTok.
Tak, mo moctmxeHnH Bo3pacta 105 cyTok abCOTIOT-
HBI IPUPOCT MPEBOCXOAUI CBEPCTHUKOB KOHTPOIb-
Hoii rpyrmbl Ha 70,0 T wmm 18,97 % (P>0,999). 3a Bech

MIEPUO OTKOPMa KPOJIMKH JAHHOM IPYIIIBI TPEBOCXO-
JIWIA CBEPCTHUKOB KOHTPOJIBHOM Tpymmel Ha 104,7 T
win 6,70 % (P > 0,999).

ITo noctukeHuu KUBOTHBIMH Bo3pacta 105 cyTok
OBLI POBEJICH KOHTPOJIBHBIN YOOIt (Tabum. 4). Hanbosb-
nrasi npenyooiinas Macca (2658, 0 1) 1 yOOHHBI BBIXOA
ObL1 3aMKCUPOBaH B 3-ii rpymie u coctaBui 57,25 %,
YTO MPEBBIIIANO TTOKa3aTe)Ib KOHTPOIBHOM IPYIIIBI HA
2,96 % (P >0,999). [lanHoe yBenmueHNE BBIXO/IA CBA-
3aHO C YBEJIMYEHUEM TPaHC(POPMAIMU MUTATEIBHBIX
BEIIECTB KOPMOBOI'O pallMoHa HA (pOHE NPUMECHEHUS
KOMIIJIEKCHOTO IPOOMOTHYECKOTO Mpenapara, a TakKe
AKTHUBU3AIIMH BEIPAOOTKH (DEPMEHTHBIX CUCTEM B Opra-
HU3ME )KUBOTHBIX, UTO TAKXKE CIIOCOOCTBOBAIIO Ooiee
OBICTPOMY M 3HAUUTEILHOMY OTJIOXKCHUS ITUTATEIIb-
HBIX BELECTB B TEJIC MOIONBITHBIX KPOJIMKOB U [TOBbI-
HICHUIO OETIKOBON COCTABIISIIOIIECH MBIIICUHON TKaHH.

HaunOonp1mmmM BEIX00M MSIKOTH OTIHYAIUCH TYII-
KU KPOJIMKOB, BRIPAILICHHBIX C IPIMEHEHHEM B COCTABE
KOPMOBOTO paIfOHa KOMITIEKCHOTO MPOOHOTHIECKOTO
nperapar cepuu Betowm, uto moarBepikmaet 3 HeKTruB-
HOCTB €T0 MCIIOIb30BaHMS AJIS1 PACKPBITUS TeHETHYE-
CKOT'O MOTEHIIMANa ¥ MOBBIILICHHUS NTPOJYKTUBHBIX Ka-
YeCTB KPOJIMKOB.
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Abconommublii u cpednecymounvlii nPUPOCM HCUBOU MACCHL NOOONBIMHBIX KPOIUKOE HO Nepuodam 6bzpamu:‘25;:ga :
I'pynna
Bospacrt, cyTok
1 (xoHTpOIH) 2 (ommIT 1) 3 (ommIT 2)
AOCOIOTHBIH TPUPOCT

45—60 440,07+3,68 459,00+5,71 466,53 +8,06

60—75 387,07+8,80 366,93+£12,25 364,33+4,23

75—90 366,0+18,42 379,53+13,69 408,07+6,67"
90—105 369,0+4,52 361,04+29,11 439,0+£11,57"
45—105 1562,13+8,04 1572,53+5,90 1666,80+27,78"

CpenHecyTOUHBIH TPUPOCT

45—60 29,33+0,24 30,60+0,38 31,10+0,53

60—75 25,80+0,58 24,46+0,81 24,294+0,28

75—90 24,40+1,23 25,30+0,91 27,20+0,44
90—105 24,60+0,92 24,40+0,60 28,48+0,98™
45—105 26,10+0,13 26,24+0,09 27,78+0,26™"

"P>095
" P>0,99
P >0,999
Taoauna 4

Ybouinvie kauecmea u mopgonozuueckuii cocmas nmyuiex nOOONLIMHBIX HCUBOMHBIX (1 = 9)

IToka3sarenp

I'pynna

1 -st rpynma (KOHTPOJIbHAS )

2-s1 rpynna (onbITHAs 1)

3-4 rpynna (omneITHAs 2)

1 2 3 4
VY6oiiHble KauecTBa
Efffiiomaﬂ st 25233341453 2556,67+12,96 2658,00+39,23""
Y6oiiHas Macca, T 1353,00+£29,72 1419,33+8,49" 1595,00+39,50""
V6oiinblil BBIXO, %0 54,29+2,35 55,51+£0,21" 57,25+£0,76"
Mopdonorngeckuii cocTan

Macca oxnaxaeHHOH
TYIIKH, T

1202,33+10,49

1283,33+8,49

1399,67+13,08

Macca MSKOTH, T

848,00+3,67

932,10+10,54

1088,33+6,26

Brixon msaxotu, %

70,53+0,62

72,63+£0,34™

77,76+0,31""
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Oxonuyanmue Ta0J. 4

1 2 3 4
Macca kocTH, T 282,00+5,09 278,0+8,13 250,0+3,94
Beixoz koctu, % 23,45+0,47 21,68+0,49" 17,86+£0,17"
Macca cyxoxxunuit 72,33+10,85 75,23+7,35 61,33+£5,59
U JKUITOK, T
Beixox cyxonauii 6,00=1,06 5,86=0,61 437037
M KUIO0K, %
Hunexc msicHocTr 3,00+£0,04 3,35+£0,06 4,35+0,04
*P>0,95
“P>0,99
" P>0,999

Brua npoeneHa ructoMopdosiorunieckas OreH-
Ka JKeTynKa U IedeHu KpoaukoB (1-it u 3-if rpymmsr).
CrpyKTypa )KelryKa KOHTPOIBHON TPYIIIBI JKUBOTHBIX
(puc. 1, a) xapaxTepu30Bajiach IPABUIbHBIM THCTOJIO-
rHYeCKUM cTpoeHuneM. OHaKo MecTaMu HaOIroan-
Cs OTEK C YaCTUYHOU JAeCKBaMaIllel SIUTEIHs BOPCH-

HOK. B KJIeTKax BBIBSUIATCS IyCTOTBI OKPYIIION (op-
Mbl. [Ipr3HaKK BaKyOIM3aIuy 1 TUCTPO(UH BBISIBICHO
B €AMHUYHBIX KieTkax. KomnyecTBo cinusu no cpas-
HEHUIO C OIIBITHOM IpyNIibl 3aMETHO MeHblIe. MecTa-
MU SIpa KIIETOK >KEJIe3UCTOr0 IUTEIUs PacIioara-
JIUCh SKCUEHTPUYHO.

o

Puc. 1. ApXUTEeKTOHHKA KeyaKa KposnkoB. OKpacka reMaTokCHiInH-303uH. OK. 10 % 00. 40:

a — KOHTpPOJIbHAas rpyI1imna, 0 — OmbITHAs rpymnia

Kemynok y 3-# rpynisl KpOJIMKOB UMEIN CIELYT0-
1iee CTPOCHHUE: KEIE3UCThIA OT/IEN MPEICTABIEH CIH-
3UCTOM 00O0JIOUKOH, MOACIU3UCTOM, MBIILICYHON U Ce-
po3HOI 000704KOH. Cau3ncTas Kelyaka MOKphITa
OIHOCJIOMHBIM NPU3MATHUYECKUM JIUTEIUEM, OIHO-
POAHO, pacHpeesIeHHbIM 10 BCE MOBEPXHOCTH 0€3
9po3uBHOCTHU. KITeTKH *kene3 IIOTHO MPUIIEratoT ApyT

K JpYTY. SApa B KJIeTKax HMEIOT LEHTPAIBbHOE MOJIOKe-
Hue (puc. 1, 6). B 1-ii rpymnmne KpoJMKoOB [Py FUCTONO-
THUYECKOH OIICHKE MeYeHH YCTaHOBJICHA EI0CTHOCTD
0aJIOYHOM CTPYKTYPBI C TYYHCTBIM PACXOXKICHHEM OT
[EHTpaJbHON BeHBI (puc. 2, a). Ho nuarHocTupyrot-
cst qucTpoduuecKkre N3MEHEHHUS KaK CO CTOPOHBI ITH-
TOIUIAa3MBl, TAK U SIAEPHOTO arnmapara.
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Puc. 2. Tucronornyeckoe crpoenue nedeHn kpoiaukos Okpacka rematokcrinH-303uH. Ok. 10 % 006. 40:

a — KOHTPOIIbHAS TPYTIA; 6 — OIMBITHAS IPyIIa

Tak, B quToruiazme (PUKCHPYIOTCS ITyCTOTHI Pa3HO-
o pa3mepa, KOTOpble MecTaM# 00pa3yroT OIHy OO0JIb-
LIYI0 BaKyoJib C pacTBopeHueM sjpa. [lon karncynoi
OpraHa, B reaToLUTax IPUCYTCTBYIOT OKCU(HUIIbHBIE
MEJIKHE 3epHa, KOTOpbIE TAKXKE B CBOIO OYepe/Ib Hera-
TUBHO BJIUSIOT HA SIIEPHBIN anmapar KJIeTOK.

CrpykTypa nedeHu 3-ii rpynmnsl ocobel Takxke
HMeeT paJuanbHOe pacroyiokeHue Oanok. [emnaro-
IUTHI (GOPMHUPYIOT TSKH, KOTOPBIE TIOTHO TIpHIIera-
10T APYT K ApYry. SnepHblid annapaTr KJIETOK NeYEHU
HEe nMeeT TucTpodruieckux n3MeHenuil. Sapa 6azo-
¢wIbHO OKpalIeHbl. BEIsIBICHO NMOSBICHUS ABYSACD-
HBIX rernaTouToB. Mectamu B cocyiax ObLIO OTMeve-
HO KpOBeHarojiHeHue (puc. 2, 0).

3AKJIIOYEHHUE

Takum oOpa3om, NpUMEHEHHE TPOOHOTUIECKOTO
npenapara «Betom 3» criocoOCTBYeT MOBBIILIEHUIO CO-
XPaHHOCTH TIOTOJIOBBSI, MPOIYKTUBHBIX MOKa3aTeleH
U COCTOSIHUS JKellyJika U Nie4eHu KpodukoB. 1o Bceit
BHIINMOCTH, IIPOONOTHYECKHIA ITpernapaT 6J1aroTBOPHO
BJIMSICT HA TIPOAYTHI OOMEHa BEILECTB 1 MPEeI0TBpalla-
€T pa3BUTUE TUCTPO(YUIECKHUX MTPOLIECCOB.

C uenpio MOBBIICHUS TPOAYKTUBHOCTH H TTOBBI-
LICHUS YPOBHS PEHTA0CITBLHOCTH TIPOU3BOJICTBA PEKO-
MEHJlyeM BKJIIOYaTh B KOPMOBOW PAIlIOH KOMILIEKC-
HBIN TPOOMOTHYECKHUH Tperapat Ha OcHOBe «BeTom 3»
n «Betom 1» B no3uposke 70 Mr Ha 1 Kr *KHBOI Mac-
cbl (cooTHomIeHHE 1:1).
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Abstract. The article presents the data on the effect of probiotic drug «Vetom 3» introduced into the feed ration
of rabbits at a dose of 75 mg/kg of live weight and the complex drug based on «Vetom 3» and «Vetom 1» at a
dose of 70 mg/kg of live weight. The experiment was conducted under the conditions of Co Ltd «Lipetskiy kro-
lik» in 2019. Three groups of animals were formed for it according to the principle of pairs-analogues and includ-
ed 100 animals each. The young animals of the control group received the main feed ration PZK-90 (GRN-128),
and the experimental groups received the main ration with the addition of probiotic drugs. It was detected that the
greatest pre-slaughter mass (2658.0 g) and slaughter yield were recorded in the 3rd group of rabbits and amount-
ed up to 57.25 %, which was by 2.96 % higher than in the control group. Young animals of the 1st and 2nd ex-
perimental groups showed a decrease in the relative bone yield by 1.82 (P > 0.99) and 5.59 %, respectively (P >
0.999). Histomorphological assessment of the liver and stomach structure of rabbits also showed a positive effect
on the development of degenerative processes in organs. Therefore, the introduction of a complex probiotic drug
at a dose of 70 mg/kg of live weight into the feed ration of young rabbits being fed helps to improve the morpho-
logical composition and also positively affects the structure of internal organs, which opens up prospects for in-
troducing the studied probiotic into industrial technology.

Keywords: rabbits, probiotic drug «Vetom 3», «Vetom 1», slaughter qualities, morphological composition, slaugh-
ter yield, histomorphological assessment, internal organs.

In modern conditions of industrial rabbit breeding
and an increased interest in the products of the rab-
bit industry, there is a need to intensify the processes
of growing and increase productivity from the rabbit
stock. But in the conditions of industrial technology,
producers face the problem of preserving the livestock
and obtaining environmentally friendly raw meat mate-
rial. Traditionally, feed antibiotics are used to improve
the safety of livestock in order to reduce the develop-
ment of various infectious diseases, which tend to ac-
cumulate in the organisms of animals. In this connec-
tion, there is a search for drugs — alternative to feed
antibiotics and contributing to the preservation, phys-
iological status and productivity of agricultural ani-
mals, in particular rabbits.

It is proved that probiotic drugs contribute to the
normalization of digestion, increase immunity, stim-
ulate growth, increase live weight gain [1, 2, 7—10].
A number of scientists [5] have shown the effective-
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ness of the use of «Vetom 2» drug in the rabbit breed-
ing. Although, there are no literature data on the effect
of Bacillus amyloliquefaciens strain VKPM B-10642
(DSM 24614), which is the basis of «Vetom 3» drug
on productive indicators and histomorphological eval-
uation of the internal organs of rabbits.

The objective of the work is to increase produc-
tive qualities and histomorphological assessment of
the internal organs of rabbits with the use of probiot-
ic drugs of Vetom series.

MATERIALS AND METHODS

Scientific and economic experiment was organized
in Co Ltd «Lipetskiy krolik» of Khlevenskiy rayon, Li-
petsk region. For the experiment, 300 Hypharm male
rabbits of French selection were selected. The animals
were divided into 3 groups of 100 animals in each one
according to the principle of analogous groups. When
carrying out the research, every effort was made to min-
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imize stressful situations. PZK-90 GRN — 128 mixed
fodder (Co Ltd «EkoKorm», Voronezh region) was
used as the main ration, which was subjected to pre-
liminary zootechnical analysis using standard quality
assessment methods in the Feed Analytical and Qual-
ity Assurance Laboratory (FSBSI «All-Russian Vet-
erinary Research Institute of Pathology, Pharmacol-
ogy and Therapy, Russian Ministry of Education and
Science)). Rabbits of the control group were fed with
PZK-90 mixed fodder, experimental animals of the 1%
experimental group were additionally given probiot-
ic drug «Vetom 3» at a dose of 75 mg per 1 kg of live
weight, and in the 2" experimental group — com-
plex probiotic drug at a dose of 70 mg per 1 kg of live
weight on the basis of the drugs «Vetom 1» and «Vetom
3» with a cycle of 10 days every 30 days throughout
the whole growing period. The probiotic drug was ad-
ministered through the drinking system at the rate of

1500 g per 1000 liters of water. Histological assess-
ment of the internal organs of rabbits was carried out
according to the method developed by prof. Suleyman-
ov S. M. et al. [6].

The assessment of the intensity of growth and de-
velopment was carried out according to live weight,
as well as the indicators of average daily and absolute
gain. The obtained research results were processed
by the method of variation statistics according to the
method of N. A. Plokhinskiy.

STUDY RESULTS

In the process of growing agricultural animals,
much attention is paid to the quality of mixed fodders.
The results of the study of mixed fodder PZK-90 are
presented in Table 1 and it was found that mixed fod-
der used in the industrial complex corresponded to nor-
mative indicators.

Table 1
Zootechnical analysis of PZK-90 mixed fodder
The requirements for the mixed
Indicator fodder in accordance with PZK-90
GOST 32897—2014

Metabolic energy, MJ/kg, not less 8.80 9.90
Mass fraction of crude protein, % 18.4 16.98

1 o
Mass fraction of crude fiber, %, not 11.50 11.70
less
Mass fraction of crude fat, % 2.38
Mass fraction of crude ash, % 6.05
Mass fraction of calcium, % not less 1.0 0.63

3 0
i\f/}[:sss fraction of phosphorus, % not 0.6 152

It is known that the growth and development of
young agricultural animals is affected by the introduc-
tion of bioadditives into the diets that affect the growth
rate in general, as well as individual tissues that make
up the organism. Promising bioadditives in this aspect
are probiotics of various species composition, affecting
the growth rate of breeding objects. Earlier, under the
conditions of scientific and economic experience, we
demonstrated the efficacy of the probiotic drug «Vetom
3» on the productivity and structural organization of
the internal organs of young rabbits [3, 4] and noted
the maximum growth rate of muscle mass during the
period of 60—90 days.

Bulletin of veterinary pharmacology « No. 1 (10) « 2020

As part of the industrial testing of intensive culti-
vation technology with the use of the potential of the
probiotic drug «Vetomy, a certain growth rate of young
animals was determined (Table 2).

When fattened, the rabbits had a mass of 1110.0—
1139.0 g. Upon reaching the age of 90 days, the rab-
bits of the experimental groups were characterized by
a live weight that exceeded the analogues of the control
group by 31.0and 75.0 gor 1.34 (P>095) and 3.25 %
(P >0.999). Total feed costs for the fattening period
were 4800.52 EFU and 617.37 kg of digestible protein.

The growth dynamics of rabbits is also confirmed
by the results of average daily and absolute gains in live

55



A. V. Vostroilov, E. E. Kurchaeva, E. V. Mikhaylov

weight according to age periods (Table 3). At growing
with the use of probiotic drug «Vetom 3», periods of a
clear increase in the absolute and average daily gain in
live weight were recorded, which coincided with the
cycle of taking probiotic complexes that stimulated
growth processes.

The largest absolute increase in live weight was
characterized by the rabbits of the 3™ group, and this

trend was recorded throughout the entire feeding pe-
riod and especially during the growing period of 60—
90 days. So, upon reaching the age of 105 days, the ab-
solute increase exceeded the same one in peers of the
control group by 70.0 g or 18.97 % (P > 0.999). Over
the entire period of feeding, rabbits of this group ex-
ceeded the peers of the control group by 104.7 g or
6.70 % (P >0.999).

Table 2
The growth rate of live weight of rabbits, g
Group
Age, days
1 (control) 2 (experimental 1) 3 (experimental 2)
45 1110.0+2.12 1123.0£1.32™ 1139.13+7.68"
60 1550.0+£2.88 1582.0+6.31" 1606.0+3.17°*"
75 1937.00+£8.56 1949.00+9.70 1970.00+£2.59"*
90 2303.0+12.24 2334.0+7.64" 2378.07+5.83™
105 2672.0+£7.09 2695.0+591™ 2811.27+£17.31™
Preservation, % 90.0 100.0 100.0
"P>0.95
"P>0.99
P >0.999
Table 3
Absolute and average daily gain in live weight of experimental rabbits according to the growing periods, g
Group
Age, days
1 (control) 2 (experimental 1) 3 (experimental 2)
Absolute gain
45—60 440.07+3.68 459.00+5.71 466.53+8.06
60—75 387.07+8.80 366.93+12.25 364.33+4.23
75—90 366.0+18.42 379.53+13.69 408.07+£6.67"
90—105 369.0+4.52 361.0£29.11 439.0+£11.57™
45—105 1562.13+8.04 1572.53+£5.90 1666.80+27.78""
Average daily gain
45—60 29.33+£0.24 30.60+£0.38 31.10£0.53
60—75 25.80+0.58 24.46+0.81 24.29+0.28
75—90 24.40+1.23 25.30+0.91 27.20+0.44
90—105 24.60+0.92 24.40+0.60 28.48+0.98"
45—105 26.10+0.13 26.24+0.09 27.78+£0.26""
"P>0.95
*P>0.99
P >0.999
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When the animals reached the age of 105 days,
a control slaughter was performed (Table 4). The
largest pre-slaughter mass (2658.0 g) and slaughter
yield were recorded in the 3™ group and amounted
up to 57.25 %, which exceeded the control group by
2.96 % (P >0.999). This increase in yield is associat-
ed with an increase in the transformation of nutrients

of the fodder ration against the background of the use
of a complex probiotic drug, as well as activation of
the production of enzyme systems in animals, which
also contributed to a more rapid and significant depo-
sition of nutrients in the organisms of experimental
rabbits and an increase in the protein component of
muscle tissue.

Table 4

Slaughter qualities and morphological composition of carcasses of experimental animals (n = 9)

Group

Indicator

Group 1 (control)

Group 2 (experimental 1)

Group 3 (experimental 2)

Slaughter qualities

Pre-slaughter live weight, g

2523.33+£14.53

2556.67+12.96

2658.00+39.23™

Weight after slaughter, g

1353.00£29.72

1419.33+8.49"

1595.00+£39.50™

Slaughter yield, %

54.29+2.35

55.51+0.21°

57.25+£0.76™"

Morphological composition

Chilled carcass mass, g 1202.33+10.49 1283.33+8.49 1399.67+13.08
Meat flesh mass, g 848.00+3.67 932.10+10.54 1088.33+6.26
Meat flesh yield, % 70.53+0.62 72.63+0.34™ 77.76+0.31""
Bone mass, g 282.00+5.09 278.0+8.13 250.0+3.94
Bone yield, % 23.45+0.47 21.68+£0.49" 17.86+£0.17"
Tendons and veins mass, g 72.33+£10.85 75.23+£7.35 61.33+£5.59
Tendons and veins yield, % 6.00+£1.06 5.86+0.61 4.37+0.37
Meatiness index 3.00+£0.04 3.35+0.06 4.35+0.04

"P>095

" P>0.99

P >0.999.

The carcasses of rabbits grown with the use of the
complex probiotic drug of Vetom series as part of the
feed ration differed in the greatest yield of meat flesh,
which confirmed the efficacy of its use to reveal the
genetic potential and increase in the productive qual-
ities of rabbits.

A histomorphological assessment of the stomach
and liver of rabbits (groups 1 and 3) was performed.
The stomach structure of the control group of animals
(Figure 1, a) was characterized by the normal histo-
logical structure. However, in some places edema was
observed with partial desquamation of the villus ep-
ithelium. Voids of a round form were detected in the
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cells. Signs of vacuolization and dystrophy were de-
tected in single cells. The amount of mucus compared
with the experimental group is noticeably less. The nu-
clei of the cells of the glandular epithelium were lo-
cated eccentrically.

The stomach in the 3" group of rabbits had the fol-
lowing structure: the glandular region is represented
by the mucous membrane, submucosa, muscle and se-
rous membrane. The gastric mucosa is covered with a
single-layer prismatic epithelium, uniformly distribut-
ed over the entire surface without erosion. The cells of
the glands are tightly adjacent to each other. The nu-
clei in the cells have a central position (Figure 1, b).
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a b

Fig. 1. The architectonics of the stomach of rabbits. Hematoxylin-eosin staining. St. 10 % 40:
a — control group; b — experimental group

In the 1 group of rabbits, histological assess- vein (Figure 2, a). But dystrophic changes are diag-
ment of the liver established the integrity of the beam  nosed both from the side of the cytoplasm and the nu-
structure with a radiant divergence from the central clear apparatus.

a

Fig. 2. Histological structure of the liver of rabbits. Hematoxylin-eosin staining. St. 10 x40:

a — control group; b — experimental group

Thus, voids of different sizes are fixed in the cyto- The liver structure of the 3™ group of individuals
plasm, which in places form one large vacuole with dis-  also has a radial arrangement of beams. Hepatocytes
solution of the nucleus. Under the organ capsule, inhe-  form cords that fit tightly together. The nuclear appa-
patocytes there are oxyphilic small grains, which also  ratus of liver cells has no dystrophic changes. The nu-
in turn negatively affect the nuclear apparatus of cells.  clei are basophilically stained. The appearance of bi-
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nuclear hepatocytes was revealed. Blood vessels were
noted in places in the vessels (Figure 2, b).

CONCLUSION

Thus, the use of the probiotic drug «Vetom 3» helps
to increase the safety of the livestock, productive in-
dicators and the condition of the stomach and liver of
rabbits. Apparently, the probiotic drug has a beneficial
effect on the metabolism products and prevents the de-
velopment of dystrophic processes.

In order to increase productivity and increase the
level of profitability of production, we recommend
that the inclusion of a complex probiotic drug based
on «Vetom 3» and «Vetom 1» into the feed ration ata
dose of 70 mg per 1 kg of live weight (1:1 ratio).
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