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Boinyck nocesuier 95-Aemuro co OHs poKOeHUs 3ACAYKeHHO20 Oesimerst HayKu, TTouemnozo
pabomnuxa BIIO PP, doKmopa buorozuuecKux Hayx, npogeccopa
Tpuzopus Heanosuua TopwKosa

YIK 619(092.2)
B.B. /lponoes, I'.C. Iloxoousn
MMAMSTHU IPO®ECCOPA I''1. TOPIIKOBA INOCBAIIAETCA

AHHOTanus1. B craThe onuchIBaeTCS )KU3HCHHBIH ITyTh, HAy4YHbIC TOCTH)XCHHUS ¥ OCHOBHBIE 3TaIbl y4eOHOH paboThl mpodec-
copa I'opmixosa I". 1.

KroueBsble cioBa: mpodeccop, BerepuHapus, husmonorns, I'opmkos ['puropuii liBanoBud.

DEDICATED TO THE MEMORY OF PROFESSOR G.I. GORSHKOV
Abstract. The article describes the life path, scientific achievements and main stages of the academic work of Professor

Gorshkov G.I.
Keywords: professor, veterinary science, physiology, Gorshkov Grigory Ivanovich.

I'opmikos I'puropuii UBanosuu
20.08.1929 — 5.12.2016 rr.
JIoKTOp GHOJIOTHYECKHX HAYK, 3acay:KeHHBbIH JesiTe]b Haykn P®, IlouerHslii padoTnuk BIIO P®, noyernslii npodeccop
Honckoro I'AY, Kypckoii u Ypanabckoii TCXA, MockoBckoii, Cankr-IleTepdyprekoii u Ypanbckoii TABM,
XapbkoBckoii I3BA, nexan BeTepuHapHoro gakyabrtera ¢ 1987 mo 2002 rr.

['opmixoB I'puropuit UBanosuy poauics 20 aBrycra 1929 rona B KpecTbIHCKON ceMbe B cenie Anekcanapus llupokosckoro
paiiona J{HenpomnerpoBckoii obnactu (Ykpauna). Jlo Hauana Bennkoit OTeuecTBeHHON BOWHBI OKOHYHMII 5 KJIACCOB HEMOJHOU Cpeji-
Hell IIKOJIBI B cocelHeM celie ABIOTheBKa. BoiiHa mpepBana yueOy. Yike B aBrycre 1941 roga B ceno AneKcaHapusi BOLLIH THTIIE-
POBCKHeE BOMicKa (CHavaa pyMBIHCKHE M BEHI€PCKHE YacTH, a 3aTeM U HeMIlbl). B crenyromemM rogy ymep oTell mocie JUIMTeNbHOI
TsDKeNoi 6o01e3HH (OpOHXO0IKCTa3MM), OCIOKHHBIIEHCS ITOCIe T0O0EB OJHOTO M3 OKKYIIAHTOB.

Hewmenkas okkynanust mpoaoipkanack 1o mapra 1944 rona. Ilocie ocBoboxaenus cena Kpacnoit Apmueii Ha obmiem cobpa-
HUM KOJIX03a Ha3Ha4eH IMOMOINHIKOM Oyxranrtepa (73-metnero I'. babuua), a Bckope (depe3 3-4 mecsima) ObT MOOMIIM30BAH IS
yaeOsn» B mKoie (pabpuaHo-3aBoackoro odydenus (P30) npu maxre «KanuramsHas» pyaauka Xenras pexa Tpecra «Kpusdaccpy-
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na» (JJHenpomerpoBckast 00sacTh). Ydamuecs: IMIKOJIBI padoTany pa3HOPaOOYUMH IO 7 4acoB B JEHb W OJHOBPEMEHHO H3ydayd
MIaXTHOE JEJIO.

Mo oxonuanuu mmkoasr @30 monmyunn nmpodeccuro OypUIIbIIHKa CeAbMOT0 pa3psiaa (Ha pa3psi BhILIS, YeM ero CBEPCTHHKH)
u Obu1 mepeBened Ha maxTy «LleHTpanbHasy pynuuka MHrynen toro xe Tpecra. 3aeck padortan ¢ Hos0ps 1944 rona cHavyana Oy-
PHIBIIMKOM, 3aT€M KPEMUIBIIMKOM, CKPEIIEPUCTOM H 3JIEKTPOCIECAPEM 0 CKPENIEPHBIM JieOeIKaM.

C HOs10pst 1945 1o cents0pst 1946 rona Tpyauics B cBoeM koixose «Kpanna Pam noMoImHuKoM (YI€HHKOM) Callo>KHHUKA H
Ha pa3HBIX pabotax. [locie caaum msITH BCTYNHTEIBHBIX 9K3aMEHOB (MaTeMaTHKa — YCTHO M IMMUCEMEHHO, PYCCKHUH SI3BIK M JINTEPaTy-
pa — yctHo u ucbMenHO 1 Korctutymms CCCP ¢ ocHOBaMM HCTOpPHH) 3a4HCIICH Ha BeTeprHapHoe otaenenue LInpokoBckoro 300-
BeTepuHapHOTro TexHuKyMa (c. Illmpokoe /lHenponerpoBckoii obiacTr), KOTOpBIH OKOHYMT B 1949 roxy. OOydasick B TeXHHKyMe,
OZIHOBpPEMEHHO paboTan OyxraiarepoM pailoHHOro Jloma KymbTypbl ¢ monHOH 3apruiatoit (450 py6. B Mecsan). Emte no coaum rocy-
JTAPCTBEHHBIX HK3aMEHOB B TEXHUKYME MOIYyYMJl OQUIHATbHO OQOopMIIEHHOE (C repOOBOM MeYaThio) U3BEUICHUE, YTO MPUHSAT CTY-
JIeHTOM XapbKOBCKOTO BETEPHHAPHOTO MHCTUTYyTa (OTBET MHCTHTYTa Ha IpejcTaBieHHe aupekropa TexHukyma I1.C. JlaBpeHko).
IMocnequuit rocak3aMeH B TEXHHKyME cIal TOJIbKO 22 aBrycra, T.€. IIOCNIE YyCTAaHOBJIEHHOTO AJIS BCEil CTpaHbl KOHEYHOTO CPOKa
(20 aBrycra) 3a4HCICHUS CTYJICHTOB B By3bl. [10CKOIBKY AUIIIOM 00 OKOHYAHWH TEXHHKyMa He OBbLT NPeACTaBIeH BOBPEMs, B IIPHU-
Ka3 0 HOBOM Ha0ope B MHCTUTYT HE MOMaJ.

B ato Bpemst Ha Ypane B Tpounkom BereprHapHOM HHCTHTYTE (YenmsOunckast o6macts, T. Tpouik) O6U1 HeroOop CTyICHTOB,
u l'opmikos I'.1. yexan B Tpourk, rae ObUT 3a4KCIIEH CTYIEHTOM HHCTHTYTA, KOTOPBII OKOHYHII ¢ OTIIM4YHeM B 1954 roxy.

Ha Ttpersem roxy oOydenus crynenrta ['opmkosa I'.M. mpuriacun nexaH BeTepuHapHOTro (akyipTeTa W mocjie Oecensl o
KU3HU M HayKe MPEUIOKII eMy [0 OKOHYaHUH y4eObl OCTaThesl y Hero Ha Kadezape GapmMakonorny cHadasia JabopaHToM, a OCEHBIO
nepeiTH B acupaHTypy. lIpennoxenne 6bU10 OTKIOHEHO, T.K. IPEJICTOSANIO YUUTHCS ellle TpU roja 6e3 MaTepuaabHOM moMomu (Ma-
Ma psiioBasi KOJIXO3HHIA U TSDKENo OosibHas), a MepCIeKTHBa paboTaTh BETEPUHAPHBIM BPauoM B X034icTBe Oojee MpHBIEKaTelbHa
U oIuTayMBaeMa, 4yeM J1abopaHTa U actupanTa. OJHAKO MOCIe Cephe3HBIX Pa3yMHI U cOBETOB Jpy3eii-pponroBukos ["opuikos I'.11.
cornacuics paboTaTh 1a00paHTOM.

Kommucceueii o pacripe/ie/IeHUIo BBIITyCKHHKOB IpeJIoKeHne ekaHa Oputo npuHsto. Ha kadgenpe dapmakonornu y 3ameya-
TEJILHOTO IIefiarora, MHTEJUIMTeHTa U ydeHoro, noueHra Huxonas MBanoBuya llapanoBa (BmociencTBHM JOKTOpa OHOJIOTHYECKHX
HayK, mpodeccopa) padoTan B TeUCHHE ABYX JIET CTAPIINM JIAOOPAHTOM M OJHOBPEMEHHO Bel Ja0OpaTOpHbIC 3aHATHS 1O (apMaKo-
norud. 3ateM ObLT IepeBeIeH B aCCUCTEHTHI Kad)eaApHI.

Eme Ha BTOpoM Kypce uHcTHTyTa [.W. ['OpIIKOB OBUT BOBJIEYEH B OOIIECTBO IO PACIPOCTPAHEHUIO HAYYHBIX 3HAHUIA (BIIO-
CIIEACTBUH OOLIECTBO «3HAHUEY») U YnTal JIeKIud «O MPOUCXOKACHUH KU3HH Ha 3emiie», « MUKpOObI — HeBUANMBIE APY3bs U Bparu
YeNIOBEKa», KOTOPhIC UMENH YCIeX B TPYJIOBBIX KOJUICKTHBAX CTaHK03aBOJa, mBeitHoM (adbpuku, [ POC, MacioxxupkomMOuHara, cpe-
IV CTYJICHTOB M IIperofaBareliedl BEeTTeXHUKyMa M HHCTUTYTA, B IIKOJIax T. Tpounika.

Bwmecre co cBoum npyrom B.I1. Ilepunnoii nox pykoBoactsom nou. E.M. Konenbko 3aHMMANCS B CTYICHYECKOM HAayYHOM
KpY)XKe: U3yday OGakTepHIUIHbIe 1 XUMUOTEPANeBTHYECKIE CBOWCTBA (PUTOHIIMAOB YECHOKA B OTHOLICHHH BO3OYAMTEN mapatuda
temAt (Bact. paratyphi Gartneri). Ctatbs 00 3TOM B TpylaX HHCTHTYTA cTalla IEpBOH MyOIuKanuei Oyaymero mpodeccopa.

B mocnenctBum 3aBenmyrommii kadeapoit akymepcrBa WM.d. 3asHUKOBCKUH (BIIOCIEICTBHM AOKTOP BETEPUHAPHBIX HAYK,
npodeccop, akaaemuk bamxupckoir AH) mognepkuBan crynenta [opmkosa [.U. B cTpemiieHHH OCBOCHUS HAYYHBIX M H3[ATENb-
cKkux HaBbIKOB. Kpome Toro, 1.®. 3asHUKOBCKHII IPUBIIEK €T0 K MOATOTOBKE COOPHUKA CTYICHIECKHX HAydHBIX paboT, a IOTOM yxkKe
cTapuiero abopaHTa — K pelaKTHPOBAHHIO CTaTeH, MPEICTaBIIEMBIX B TPYIbl HHCTUTYTA. 3ateM accucteHT [opmkoB .M. ctan
OTBETCTBEHHBIM CEKpEeTapeM PeIKOJUIErnH Hay4YHBIX TPYAOB MHCTUTYTa. PaboTas accucreHTOM B TPOMIIKOM BETEpHHAPHOM HHCTH-
tyTe, ['opiikoB I'.1. yBnekancs Haykoi. OH n3y4ni BausHUE (HapMaKOJOTUUECKUX BEIECTB Ha TMIaJKyI0 MYCKYyJIaTypy KUIIEYHHKA
U Uype3, Ha COKpallleHus pyOLa y KOpoB, MPOBOJUMOCTb BO30YKICHHS C BETETATUBHBIX HEPBOB Ha CepALle U Apyrue GpyHKIMH Op-
ranu3Ma. l3ydan BiIMsHHME TKaHEBBIX MPENapaToB HA OPraHU3M >KHUBOTHBIX, (hapMaKOJOTNUECKUe CBOICTBA MOPAOBHUKA M KYIECHBI
JIEKapCTBEHHOW. DTH HMCCIIeIOBAaHMS TTO3BOMIIN €My HOATOTOBHTH M 3aIIUTUTH B 1961 romy amccepTanuio Ha COMCKaHHWE Y9IeHOI
CTENEeHH KaHAN/aTa BeTepHHAPHBIX HayK B OMCKOM BEeT€PUHAPHOM MHCTUTYTE (HAyYHBIH PyKOBOIWTEND — JOLECHT, KAHIUIAT MEIH-
nuHckux Hayk H.U. [llapanos).

B 1962 roxy mo coBeTy cBoero Oymymiero HaydyHOTo KOHCynbTaHTa Ipodeccopa Ilerpa denoposuua ConmareHkoBa (3aBe-
nyronuid kadenpoit pusronorur CBEpATIOBCKOTO CEbCKOXO03MHCTBEHHOTO MHCTUTYTA) MOJAN 3asABJICHHE HA YJ4acTHE B KOHKYpCeE,
o6bsBerHoM CCXU, rae Obu1 n30paH 3aBeayromuM Kadeapoi AMarHoCTHKHI, TePAii 1 (apMaKoJIOTHH.

3a 12 ner pabotsl B cenbxo3uHCTUTYTe ['opiikoB I'.1. BBen B nperoaBanue psiji KIaCCHYECKUX IKCIIEPHUMEHTAIBHBIX MOJIe-
Jied MO BBIABICHUIO MEXaHU3Ma JEMCTBHS JIEKAPCTBEHHBIX CPEICTB HA OPraHM3M SKUBOTHBIX (M30JIMPOBAHHOE CEpALle U cepAle
in situ, M30JIMPOBAHHBIE COCYIBI yXa KPOJIMKA, IEKTPOCTUMYIISIHUS Baro-CHMIIATHIECKOTO CTBOJA M CHMIATHYECKOH «IIETIOUKH»,
3aMHCh COKPAIIEHHUH TPEThEro BeKa KOIIKM, IePUCTAIbTHKY KUIIEYHNKa in situ, aktorpadus u ap.). [lomumo dapmakonorun oH Bex
KyPCBhI TOKCHKOJIOTHH U OXPaHBI IIPHPOABL. BBITIOIHIIT psiJi OpUTHHANBHBIX UCCIIEIOBAHMH 110 CTUMYJISIIAK POCTa MOJIOJHSKA, aHTHU-
OMOTHKAM, TPAaHKBHIN3AaTOpaM, TaHTIMOOIOKHPYIOIINM, PyMHHATOPHBIM U MPOTHBOPBOTHEIM cpencTBaM. [T1oATOTOBHI Tpex KaHIH-
naroB Hayk (JI.K. EmenbsHoBa, J.LH. Apucrapxosa, A.T. Tarapuyk). 3arem B 1971 rony I'opmikos .M. B MHCTHTyTe 3KOJIOTUH pac-
TEHUI U )KUBOTHBIX Ypanbckoro gumrana AH CCCP 3ammtun auccepTaiiuio Ha TeMy «M3ydueHne MeXxaHu3MOB HEHPO-TyMOpaTbHOM
PETYISIMN NPOMEKYTOUHOTO OOMEHa caxapa U HH3KOMOJICKYJIIPHBIX KHPHBIX KHCIIOT MKy KPOBBIO U IHILIEBAPUTEIBHOM CHCTe-
Moii y oBem» u 6su1 yTBepxkIeH BAK B cTenenu gokropa 6uosnornueckux Hayk. B 1974 rogy em npucBoeHo 3BaHHe mpodeccopa.

3a Bpems pabotsl B CBepanoBckom CXU INopmrkos .M. perakTipoBai TpyAbl HHCTUTYTA B 00JIAaCTHOM BETEpUHAPHOH Hayd-
HO-HCCIIEZIOBATENILCKOM CTAHIINH, OBLT 3aMECTUTENIEM MpeJICeaaTeNst TOPOACKOT0 COBETAa MOJIOJIBIX YUCHBIX MO CEILCKOMY XO3SHCTBY,
OpTaHM30BBIBAJI HAyYHbIE KOH()EPEHIINN U BBITyCKAJI MaTepHaibl 3THX KoH(pepeHnuid. [To muanm obmecTBa «3HaHUE» YUTAI MHOTO
JIEKIUH B TPYJOBBIX KOJUIEKTHBAaX paiioHOB oOyacty. Bein Gecrap THIHBIM BHEIITATHBIM HHCTPYKTOpOM cenbckoro ookoma KIICC.
Oxa3pIBaj KOHCYJIbTATUBHYIO U IPAKTUYECKYIO IIOMOLIb CIICITHAIIUCTAM XO3SIHCTB 110 MacCOBOMY INPUMCEHCHHIO TKAaHEBBIX Ipenapa-
TOB, aHTHOMOTHKOB M JIPyTHX CPE/ICTB. BriepBbie MPUMEHMT B BETEPHHAPUH DJICYTEPOKOKK [UISl CTUMYJISILIMU POCTa MOPOCST, aMH-
Ha3svH IJIs1 CHUXKCHUA OTEPHh MACChI TEJIa CKOTa MPU TPAHCIIOPTUPOBKE Ha MS[CO](OMGI/IHaTbI; BbIABWJI IPUYMHY HEYyla4d B UCIIOJIb30-
BaHUU TKAHEBBIX MNPETIApaATOB IJI1 CTUMYJISIIUNA POCTAa MOJIOAHSIKA, IIPUYNHY MAacCOBOTO MaJeXka IMYyIIHbIX 3Bepel‘/'1 B HO}ICO6HOM X0-
3siicTBe «Mpamopckoe» u np. Ero HayuHbIe paboTHI M0 MPUMEHEHHIO TKAHEBHIX MIPENapaToB HEOAHOKPATHO JJEMOHCTPHUPOBAIACh Ha
BIHX CCCP.

TlNopmkos I'.1. ObIT WICHOM JHCCEPTAMOHHOTO COBETA IIPH CEIbXO3UHCTUTYTE, MHOTOKPATHO BBICTYTIANI ONIIOHEHTOM 371€Ch
U B CIIEIMAI3UPOBAHHOM 1O OMOJIOTHH coBeTe npu MHCTHTyTe Konorun pactenuil u xxuBoTHEIX YO AH CCCP.
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3areM B 1974 roxy ydeHbsIM coBeTOM XapbKOBCKOT'O 300BETEPUHAPHOTO HHCTUTYTa OBUT H30paH 0 KOHKYPCY Ipodeccopom,
a uepes roj — 3aBeayromumM kadeapoit ¢pusnonoruu. C nzdpanuem ero 3asenyromum kadpenpoit npu X3BU Obu1 OTKPHIT nepBblii
Habop Ha (akyJIbTeT MOBBINICHHs KBalH(uKauuy npenoaasareneid kadenp (HU3HOIOTHU CENbCKOXO03siicTBeHHBIX By30B CCCP.
31ech TOBBIIIATH CBOIO KBaNIM(HKAIMIO aCCHCTEHTHI, CTapIlie MpernojaBaTenu, AOIEHTH u mpodeccopa u3 Ionrassl, I'pogHo,
JIsBOBa, XaprkoBa, Anma-ATsl, HoBocuOupcka, Mocksel, Kazanu, Burebceka, Yccypuiicka, Omcka, [lnenponerposcka, KumunHesa,
Kuesa, Amrxabana, Tpounka, Towmucu, Tromenun, EpeBana, Bonrorpama v Apyrix ropoioB CTpaHbL.

Tlopmkos I'.1. u cotpymHuKY ero Kadeapsl MPOBOIIH HCCISIOBAaHNS CTPECCOB H HX (PapMaKOKOPPEKIUH, UCCIIEIOBAHHUS 110
BJIMSTHUIO Ha POCT IBIIUBIT IPeOpMHUPOBAHHON BOAEL, ITO OIIPE/ICNICHUIO Ha KOPOBax 3((GEeKTHBHOCTH TPUBHTA IPH MIEPOPATHEHOM €TI0
BBEJICHUH BMECTO BHYTPUMBIIICYHBIX HHBEKINH, TI0 BIMSHHIO CEpBI M KOPHAH/pA Ha YJJOM U XUPHOCTH MOJIOKA Yy KOPOB.

[Homumo ¢pmsuonoruu npodeccop I'.M. I'opIikoB yntai JIeKIMK IO OXpaHe IPUPOIBI CTyIeHTaM U npenoasaressiMm OITK.

Ha npotsokennu mectu u3 cemu et padotsl B X3BU npasneHneM 001acTHON opraHU3aluy 00IIecTBa «3HAHKUE 32 yCIIeI-
HYIO TIpOTIaraHly Hay4YHbIX 3HaHHI 110 BeTepuHapUH, OMOTOTHH, (GU3HONIOTHHU U SKoNoruu exeroaHo I'opmkos .M. Bxoguin B 4ucio
15 myumux ekTopoB I. XapbKoBa 1 001acTH U 3aHOCcHiIcA Ha Jlocky mouera. brut 3amecturesnem npeacenatens nepsudanoit (X3BU)
U TIpejceaTereM paioHHO opranm3anuy O6miectsa. 3aneced B Kunry mouera [lepraueckoro PK KITV. On 6bu1 wieHOM nuccep-
TAIMOHHBIX COBETOB 300BETEPHHAPHOIO MHCTHTYTA, OMOIOrHIecKoro (akyiabrera XapbKOBCKOTO TOCYAapCTBEHHOTO YHHBEPCHUTETA,
HUMU xuBoTtHOBOACTBA Jlecoctenu u [lonechs (. XappKkoB). BricTynan oNmoHeHTOM 1O KaHAUIATCKUM U TOKTOPCKUM JHCCEpTaIi-
SIM, peIIeH3UpOBaN yU4eOHNKHN B ydeOHbIe TocoOus st cTyaeHToB By30B CCCP. SIBisiics coaBTopoM ydeOHMKA «KMBOTHOBOCTBOY
JUISL TEXHUKYMOB.

B 1981 roay I'.1. I'opuikoB Ha3HagaeTCst BpeMEHHO 3aBeAyIouM Kadeapoit obmei 300TexHun B bearopoackom cenbckoxo-
3s1iicTBeHHOM HMHCTUTYTe. PexTop mHcTuTyTa H.P. HUkynun nopyvaer emy moabop kaxpoB nmpenogaBaTeneid i OyayIlero BeTepu-
HapHOTO (aKyabpTeTa U opranuzanuio nepsoro (1982 r.) u aByx mocnemyromux HabopoB cTyaeHTOB. CrenuanbHOCTh «Berepuna-
pHs» BHavYajIe HaXOIMIACh HA 300TEXHUUECKOM (aKyJbTeTe, JekaHoM KoToporo 0611 noreHT B.I'. [Tnotaukos. [locne BeIneneHus ee
B CaMOCTOSTEbHBIN (akyiabTeT (1985 r.) mepBhIM JekaHOM H30paH MOJIOIOH TAIAHTIMBBINA MATOJIOT, KAHIWIAT BETCPHHAPHBIX HAYK
Myxamen bunsnosuu JKamanos, a uepes iBa roja u B nocuenyromue 15 ner — I'.J1. I'opuikos.

B Benroponackom 'CXU (akamemun) I.J1. [opIIKOB YCHENTHO 3aHUMACTCS CBOCH TPAMIIMOHHON NEATEIHHOCTRIO. B miepBhIe
TOZBI BEAET Ha PasHbIX (aKyJIbTeTax IOJHbIE KypChl AUCHUILIMH MO OXpaHe MPUPOIBI U KUBOTHOBOJCTBY, METOJUKE HAYYHBIX HC-
CIIeIOBaHMI, 3aTeM — IO JIATHHCKOMY SI3BIKY, (pr3nonoruu u dapMakonoruu. Beimyckaer Tpyasl HHCTUTYTa. OH WICH PeAaKINOHHO-
r'0 COBETa IO MOATOTOBKE MEePBOii benropoackoil SHIMKIONEINH, YWICH JUCCePTalMOHHBIX coBeToB mpu benropoackoit [CXA, Tpo-
nikoM BetuHCeTUTyTe, Kypckoit [CXA, He mopeiBaeT cBs3u ¢ XappkoBckuM rocynuBepcureroM u HUMXK Jlecocrenn u [onecks.
W3 4ucna couckaTenel ¥ aCIMpaHTOB FOTOBUT Hay4HbIe Kaapbl. @OpMUpYyeET HayYHYIO LIKOJIY 110 U3yUYEHUIO MEXaHU3MOB PETYIIALUN
¢dm3uonornuecknx (yHKIUH OpraHu3Ma XMBOTHBIX U IOUCKY CIOCOOOB MX KOPPEKIMH B HOPME U IIPH IATOJIOTHH, CTAHOBUTCS €e
Hay4YHBIM pyKoBoauTeNeM. TBOPUECKHUH KOJUISKTHB HayYHOH IIKOJIBI N3YYHII MEXaHU3Mbl MEAUATOPHOU PEryJIsIUH BUTAMHHHOTO H
JIAITHTHOTO MEXYTOYHOTO 0OOMEHa, A-BUTAMUHHYIO 00ECIIEUeHHOCTh OPTraHU3Ma IITHII, TEJISIT U IIOPOCST B IIPOM3BOJICTBEHHBIX YCIIO-
Busx. [Ipu mopmepkke U ygacTHn y4eHoro-KiuHumnucTa npodeccopa M.E. T1apnoBa onpenenena sTHonorndeckas CTpyKTypa JIUCTO-
HHUHY NPEDKENTYKOB Y KOPOB, YCTAHOBJIEHA €€ CBS3b C THIIOBUTAMKUHO3aMH U Jedurnutom B opranusme I, Zn, Co u Cu, pa3paboTaHs
3¢ PEeKTUBHBIE CTIOCOOBI KOPPEKIIMU ATUX HAPYIICHHUH C IIOMOIIBI0 OPUTHHAIBHBIX MPENapaToB — ONTHKOPa, OeTaBuToHA-C, MOJHCO-
Jelt MEUKPO3JIEMEHTOB U APYTUX (apMaKOJIOTHUECKUX CPEJCTB; BIIEPBBIC YCTAHOBIECHO, YTO MPUIMHON MacCOBBIX T'€MAaTHTOB U Majie-
’a KPYIHOTO POraToro CKOTa, HaOIIOJAaBIINXCS HECKONBKO JIET B Xo3siicTBax benroponackoil o6mactu kak «3aboieBaHNe HEU3BECT-
HOHM IPHPOABD», OBUIO XPOHUYECKOE OTpaBJIeHHE YePHOKOPHEM; pa3paboTaHbl U OCYIIECTBIICHHI B ITpeAenax 00JIacTH CIOCOOEI Mpo-
(MIAKTHKK OTPaBIEHHS U MPEAJIOKEHO JICUCHNE )KUBOTHBIX Ha €ro paHHeW CTaJuu pa3BUTHSA (O HMPPOTUYECKOTO MOPAXKEHHS Iie-
yenu). Ha ot pa3paboTku nosyueHs 1Ba narenra PO.

KomnekTBy Hay4HOH IIKOJBI HMPUHAUISKAT pa3pabOTKH IO ONpPEACNICHUIO BO3JEHCTBUS HAa OPraHM3M M NPUMEHEHHUIO
AIFOMOCHIIMKATOB MECTOPOXKICHMH BenropoaanHsl B KadecTBe COpOMpyomuX A00aBOK K pamoHaM JUIsl )KUBOTHBIX, HCIOJIB30Ba-
HUIO TIEHHBIX a3p030Jiel B MPOQHIAKTHKE PaHeBOH MH(MEKINH ¥ JICYCHNH KOPOB MPH TMHEKOJIOTHUECKUX 3a00JIeBaHUAX, TIPUMEHE-
HUIO BOAHO-IUCHEPCHOHHBIX (hOPM KHPOPACTBOPHUMBEIX BHTAMUHOB M OeTa-KapoTWHA. M3ydaroTcs (apMaKkoIOTHIecKHe CBOHCTBA
XMMHOTEPAIEeBTHIECKUX CPEACTB, CKOHCTPYHPOBAHHBIX HAa HAHOHOCHUTENSX (IIEHTAIMKINH, HAOCYTIEP U Jp.) W MPEACTaBISIONINX
c000i HOBYIO IpyIITy MPENapaToB, OTIINYAIONIUXCS BBICOKOI 0€30MacCHOCTHIO MIPUMEHEHHS U IIUPOKUM CIIEKTPOM AEHCTBHS Ha BO3-
OyauTteneil MHEKINOHHBIX U (aKTOPHBIX OOJIEe3HEH.

3a Bpemst paboThI B By3ax ctpansl .M. ['opuikoB 1o pe3ynpTaTaM CBOMX HMCCIEIOBAHHH CaMOCTOSITEIBHO M B COQBTOPCTBE
nony4ua 17 mareHtoB Poccun u Ykpaunsl, omy0OnukoBan B oomiel cnoxaoctd 250 paboT. OH — COaBTOp THIOBOH y4eOHOM mpo-
rpaMMBI 110 BeTepHHAPHON (hapMaKOIOTHH M TOKCHKOJIOTHH JUISl CTYJICHTOB By30B Poccny, AByX y4eOHHKOB 1Mo (hapMaKoIoruu (T0ox
penakuueii mpodeccopa B.Jl. Cokomoa, 2000, n mox penakumeit npodeccopa B.H. XKymenko, 2008 r.) ¢ rpudom MCX PO, 13
Y4eOHBIX TTOCOOHH 0 (apMaKOIOTHH, XKHUBOTHOBOJACTBY M 3KoJorHH ¢ TpudoM YMO 1o 300BETEpHHAPHBIM CIICIHATEHOCTSIM, 12
pexoMeHnanui mpou3BoacTBy. [loaroroBni 17 KaHANAATOB U TPEX AOKTOPOB HayK.

JlenapramMeHTHI By30B MHHHCTEpPCTBA CENBCKOTO X03stHicTBa 1 MuHKcTepcTBa obpazoBanus CCCP u PO B pazHoe Bpems He-
OJIHOKPAaTHO Ha3HA4aJIM ero MpejceaaTesieM aTTeCTallHOHHBIX KOMUCCHH 110 BBIITYCKY: BETEpUHAPHBIX Bpadel — B CeMUIIalaTHHCKOM
n KpacHosipckoM cenmbX03MHCTHTYTaX, MOCKOBCKOH akaJileMUH BEeTEpPUHApHON MeIUIMHBI U OnoTexHonorun, Kypckoil cenbekoxo-
3s1iicTBeHHON M XapbKOBCKOW 300BE€TEpUHAPHON aKaleMHH; yuuTeneil — B benropoackom negarorudyeckoM MHCTUTYTE (YHUBEPCUTE-
Te); OMOXUMHKOB U (PH3HOJIOTOB — B XapbKOBCKOM T'OCYJapCTBEHHOM YHUBEPCHUTETE.

TlNopmkos I'.W. — 3acmykeHHBII AesATENs HAYKH W IMOYETHHIH PabOTHHUK BBICIIEro MPO(ECCHOHAIFHOTO 00pa30BaHMs, ITOUeT-
HBI npodeccop XapbKOBCKOH 300BeTakaneMHH, MOCKOBCKOH akaJleMUH BETepPHHAPHONW MEIHIIMHBI U OHOTEXHOJOTHH, JJOHCKOTO
arpoyHuBepcureTa, Kypckoi cenbcKkoX03sHCTBEHHOM akaJeMHH.

HarpaxzieH no4eTHBIMHM I'paMOTaMH PEKTOPOB BY30B, YIIpaBieHus BerepuHapuu u [lenapramenta AIIK npaButenscTBa ben-
ropozckoii oonactu, ['ybepaaropa benroponckoit o6i1actu, Munuctpa cenbckoro xossiiictBa Poccun. HeonHokpaTHO 3aHOCHTCS Ha
JHocky nmouera Benroponckoit 'CXA. 3anecen B Knury movera BeTeprHapHBIX crienanicToB benroposckoii oonacti. HarpaxaeH
MenainsiMu «3a gobpocoBecTHBIN Tpy B Bennkoii OtedectBeHHO#t BoitHe 1941-1945 rr.», B uecth 50 n 60-netus [Tobensr Hag Iep-
MaHHUeH, «3a JoNToNeTHHI T0OPOCOBECTHBIHN TPy Iy, «3a 3aciyru nepex 3emiel benropoackoit» (BTopoil i mepBoii CTeneH ), By Ms
3onoTeiMH Mepansmu «Jlaypeatr BBLy, 3omoroit Mmenanbsio CHOMPCKOi pMapKy KHHT.
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TNopmkos I'puropuit MIBaHOBHY BHEC 3HAYMTEIBHBIH BKJIAJ B pa3BUTHE BETEpPUHAPHON Hayku M oOpa3oBaHus B Poccuiickoit
Deneparyu. OH MONB30BAJICS 3aCTyKEHHBIM aBTOPUTETOM M YBAXKEHHEM CPEIIM CBOUX KOJUIET U y4eHbIX-(pu3nonoros Poccuu, crpan
OIIIDKHETO U JalbHEro 3apyOeKbsl.
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BUOJIOTHYECKHUE U BETEPUHAPHBIE ACIIEKTbBI
COBPEMEHHOI'O ATPAPHOI'O ITIPOU3BOACTBA

VK 619:612.015.3:[615.322+636.087.73]:636.2.084.1
0.A. bapuno, P.A. Mep3nenko

BJIMSAHUA ®PUTOBUMOTUKA SHEPBUT U IPEBUOTHKA KOPMOMHKC-MOC
HA BEJIKOBO-A30THUCTbIM OBMEH U ITPOAYKTUBHOCTD TEJAT

AHHoOTanMsi. B craTbe mpencTaBiIeHB pe3yNbTaThl NPOBEJACHHBIX HCCICIOBAHUHM IO BKIIOYEHHIO B PAIMOH TEJAT-
MOJIOYHHKOB TOJIITHHCKOM mopoasl 4épHo-nécTpoit Mactu (becconoBckoro tuma) ¢uroduornxa DHepBUT M mpebuotuka Kop-
Momukc-Moc. Berto chopmuposano 3 rpymmst (I-K- xonTponsnas, II u I1I) mo 10 ronos B kaxnoit. ConeprxaHue IpymnmnoBoe B KIeT-
kaX. JKUBOTHBIC BCceX TPYIII COAEpPIKAINCH Ha OOIIEXO03sMCTBEHHOM pannoHe. [1epBoi ONBITHON TpyIIie CKapMIIBAIN C MOJOKOM
OHepBUT B 703¢ 20 I Ha FOJIOBY OJIUH pa3 B CyTKU 5 AHEH exeqHeBHO, a 3aTteM 1 pa3 B 5 qHel, a BTopoil — KopmoMukc-Moc Taxke B
no3e 20 r Ha roJIoBy U 10 ToM ke cxeme. [IponomkutenbHOCTD onbiTa — 90 CyT.

HanGonpmme paznudus 1Mo MokasarelsiM OelnKoBO-a30THCTOr0 OOMEHa M NPHUPOCTaM >KHUBOM MAaccChl TENSIT OTHOCHUTENBHO
KOHTPOJIbHOH TOy4eHbI B ONMbITHOH 1 rpymme. ITo okoHUaHUM OMBITa B KPOBHU TENSAT OMBITHOH 1 IPYIIBI OTMEUEHO IMOBBIMICHHE
cozepxanus obmero 6enka Ha 8,7 % (p<0,01), a y onsrTHO# 2 — Ha 7,0 % (p<0,01). ®paxuust anbOyMUHOB TaKke JOCTOBEPHO IIpe-
BBIIIAJIa KOHTPOJIb B OMBITHOH 1 rpymme Ha 6,3 % (p<0,05); B OmbITHO 2 Tpyme 0TMEYald TeHECHINIO K TOBBIIIEHUI0 OTHOCUTEIb-
Ho KoHTpous Ha 4,1 % (p=0,05). B xpoBu TemaT 1 ¥ 2 ONBITHBIX TPYIIT OTMEUEHO TAKKE JOCTOBEPHOE ITOBLIIIEHHE YPOBHS (ppaKIiy
rio0ynHOB cootBeTcTBeHHO Ha 11,2 1 10,0 % (p<0,05), cHikenune ypoBHsS MoueBHHBI — Ha 30,2 (p<0,01) u 26,4 % (p<0,05) u 00-
miero ouupy6una — Ha 31,8 (p<0,01) u 27,3 % (p<0,05). CpeqHecyTOUYHBIH MPUPOCT KUBOI MACCHI TEJAT B CPEIAHEM 32 BECh OIIBIT-
HBII Iepro]] B KOHTPONIBHOI rpymiie coctaBui 700 r, mpoTuB 763 T B 00€HMX ONBITHBIX IPyIIax.

KioueBsle ciioBa: tensita, DHepBuT, KopMoMukc-Moc, 0eIK0BO-a30THCTHIH 00MEH, TPOIYKTUBHOCTb.

THE EFFECTS OF THE PHYTOBIOTIC ENERVIT AND THE PREBIOTIC KORMOMIX-MOS ON PROTEIN-
NITROGEN METABOLISM AND CALF PRODUCTIVITY

Abstract. The article presents the results of studies on the inclusion in the diet of milkweed calves of the Holstein breed,
black-motley suit (Bessonov type) phytobiotic Enervit and prebiotic Cormomix-Mos. 3 groups were formed (I-K — control, IT and
III), 10 goals each. Group content in cells. Animals of all groups were kept on a general economic diet. The first experimental group
was fed with Enervit milk at a dose of 20 g per head once a day 5 days, and then 1 times a 5 days, and the second — Cormomix-Mos
also at a dose of 20 g per head and according to the same scheme. Test duration is 90 days.

The greatest differences in protein-nitrogen metabolism and live weight gain of calves relative to the control were obtained in
experimental group 1. At the end of the experiment, an increase in the total protein content by 8.7 % (p<0.01) was noted in the blood
of calves of experimental group 1, and by 7.0 % (p<0.01) in experimental group 2. The albumin fraction also significantly exceeded
the control in experimental group 1 by 6.3 % (p<0.05); in experimental group 2, there was a tendency to increase relative to the con-
trol by 4.1 % (p>0.05). In the blood of calves of 1 and 2 experimental groups, there was also a significant increase in the level of the
globulin fraction by 11.2 and 10.0 % (p<0.05), respectively, a decrease in the level of urea by 30.2 (p<0.01) and 26.4 % (p<0.05) and
total bilirubin by 31.8 (p<0.01) and 27.3 % (p<0.05). The average daily increase in live weight of calves on average for the entire
experimental period in the control group was 700 g, versus 763 g in both experimental groups.

Keywords: calves, Enervit, Feed-Mos, protein-nitrogen metabolism, productivity.

BBenenne. B mnociennue aecsTUIIETHSI )KUBOTHOBOJICTBO CTAJIKMBASTCSI C PSIIOM BBI30BOB, CBS3aHHBIX C HEOOXOIMMOCTBIO
MOBBIIICHHUS TIPOAYKTUBHOCTH U YITyUIIEHUs 310POBbs )KUBOTHBIX. OJTHOM N3 OCHOBHBIX 3a/1a4 SIBJISETCS IPaBUIILHOE BBIPAIIUBAHHE
PEMOHTHOT'O MOJIOJIHSIKA Ha PAI[MOHAaX, COOTBETCTBYIOIIMX HOPMaM KOPMIICHHUS IO BCEM 3JEMEHTaM JeTalIu3UpPOBAHHON CHCTEMBI
nutanust. OJTHaKo He BCeria MOJHOLIEHHOCTh KOPMIIEHHS )KUBOTHBIX COOTBETCTBYET TpeOyeMoi HopMe.

[TosToMy HEOOX0IUMOCTH MOUCKA YPHEKTHBHBIX ¥ 0E30MACHBIX METO/IOB MOBBIIICHHST TPOIYKTUBHOCTH MOJIO/IHSIKA SIBIISICT-
Csl aKTyaJIbHOH 3a/1aueil, 4YTO 0COOCHHO Ba)KHO B YCIOBHSX COBPEMEHHOTO )KMBOTHOBO/ICTBA, I/Ie TPEOOBAHHS K KaueCTBY MPOAYKIIHN
1 GIaromnoy4YnIo KUBOTHBIX CTAHOBSITCS Bce 60JIee CTPOTHMH.

Hcnonb30BaHWEe aHTHOMOTHKOB B KOPMJICHHH JKMBOTHBIX BBI3BIBACT OMACEHMUS, CBI3aHHbBIC C PA3BUTHEM yCTOHYHBOCTH K aH-
THOMOTHKAM M HETaTUBHBIM BIMSHAEM Ha MUKpOQIIOpY KHIIedHHKa [6]. B 3TOM KOHTekcTe (PUTOOMOTHKM U PEOMOTHKY TPEICTaB-
JSIFOT COOOM MEPCIeKTHBHBIE albTePHATUBBI, CIIOCOOHBIE HE TOJIBKO YIIYYIINTh 37I0POBbE JKMBOTHBIX, HO ¥ MOBBICHTH MX MPOIYKTHB-
HoOCTb [4, 8, 10].

B HacTosiiee BpeMst akTHBHO M3y4alOTCsI U BHEAPSIOTCS B IPAKTUKY HOBBIE KOPMOBBIE JOOABKH, CIIOCOOCTBYIONIHE ONTHMH-
3aruu OeIKOBOro 0OMeHa M MOBBIIICHUIO TPOIYKTHBHOCTH. K TakuM 100aBkaM OTHOCATCS (PUTOOMOTHKY M TIPEOHOTUKH.

DUTOOHOTHKH — 3TO HATYpallbHBIC PACTHTENbHBIC JOOABKH, KOTOPHIE OKAa3bIBAIOT MOJIOKUTEIBHOE BIMSHUE HA 3/10POBBE U
MIPOYKTHBHOCTB )KUBOTHBIX. OHHU CIIOCOOHBI yITyUIIaTh IepeBapuBaHNe KOPMOB, ITOBBIIIATH 3aIUTHBIE (DYHKIIMH OPTaHU3Ma H CIIO-
cobcTBoBath pocty beneficial microflora B kumeyHuke.

ITpeGHOTHKH — 3TO HelepeBaprBaeMble KOMIIOHEHTHI MHUIIH, KOTOPbIE CTUMYJIUPYIOT POCT U aKTHBHOCTb IOJIE3HBIX MHUKPO-
OpPraHM3MOB B KHIIICUHHKE. VX pUMEHEHHEe MOXKET YIYYIIUTh KHIICYHYI0 MHUKPOQIIOpPY, YTO, B CBOIO OUepe/lb, CIOCOOCTBYET JIyd-
IIEMYy YCBOGHHMIO MUTATEIbHBIX BEIIECTB, BKIIOUAs OCIIKH.

B gactHoCTH, GhuTOOMOTHK DHEpBUT U npedroTnk Kopmomukc-Moc mpHBiIeKaloT BHUMaHUE UCCIIe0oBaTeNeil i IPaKTHKOB
Onaroapsi CBOeH COCOOHOCTH TOJIOKHUTEIBHO BIMATH HA OOMEH BEIECTB M OOIIYIO MPOAYKTHBHOCTD TEISIT, OCOOCHHO B KPUTHYE-
CKH B)XHBIH MOJIOYHBIIl IEPHO/L pOCTa.

OHEpBUT — 3TO PUTOOMOTHK, COAEPIKAIINH SKCTPAKTHI PACTCHUH, CIIOCOOCTBYIOMNE YITyUIISHUIO SHIOKPHHHON (QyHKIHNN, a
TAKOKe MOBBIICHUIO (DM3UIECKOI aKTUBHOCTH U ammeTuTa y Teiadar. OH BIMseT Ha 0OMEH BEIECTB, CIIOCOOCTBYET JIydIIeMy yCBOe-
HHIO OEJIKOB M yJydIIaeT MUKpO(GIIOpYy KHIICYHHUKA )KHBOTHBIX.
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Braronmapst cBoeMy JeHCTBHIO Ha MHKPOQIIOPY KUIICYHHKA, DHEPBUT CIIOCOOCH YMEHBIINTh PUCK BO3HUKHOBEHHS Pa3ind-
HBIX 3a00JICBaHMI, CBSA3aHHBIX C HAPYIICHUEM IMHIICBAPEHUS U AUCOAKTEpHO30M. MexaHu3M JCHCTBHs (GUTOOMOTHKA DHEPBUT Ha
MHKpPOGIIOPY KHIIEYHHMKA TEIAT OCHOBAaH HA €ro CMOCOOHOCTH YCHJIMBAaTh Pa3BUTHE MOJE3HBIX MUKPOOPTaHM3MOB, TAKUX Kak
Lactobacillus u Bifidobacterium, u momasisate poct matorenHoi ¢uopsl, Bkmodast Clostridium u Escherichia coli. 9to gocturaercs
Oyarosapsi HAIMYHIO B COCTaBe DHEPBUTA CEU(PUIECKUX OMOIOTHYECKH aKTUBHBIX BEIECTB — MPeOHOTUKOB. [IpebuoTuku mpex-
CTaBIIIOT COOOH HEpacTBOPUMEIE NUIIEBbIE KOMITOHEHTHI, KOTOPBIE HE MO/ABEPraloTCsl PacIleIUIEHHIO B BEPXHHUX OT/AENaX IMHUIIeBa-
PHUTEIBHOTO TPaKTa )KUBOTHOTO M BBICTYHAIOT B KadecTBe CyOCTpaTa A Pa3BUTHS MOJIe3HOI kumeynoi Mukpodiops [1, 4, 10].

Bxopsmue B coctaB gpuToOMOTHKAa DHEPBUT SKCTPAKTHI JEKAPCTBEHHBIX PAacTeHMH, OMOoQIIaBaHOUIBI U IpyrHe OHoornde-
CKY aKTHBHBIE KOMITOHEHTHI IIOBBIIIAIOT ITOTPeOIeHNEe )KUBOTHEIMU KOPMa, €ro MepeBapuMOCTh, KOHBEPCHIO TINTATEILHBIX BEIECTB,
MO3BOJISIOT TTOBBICHTH Ka4€CTBO MPOIYKIIMH, CHUKAIOT 3aTPaThl KOPMa Ha €€ MPOU3BOJICTBO.

BaxHbpIM acnieKToM BO3AeHCTBUS (PUTOOMOTHKA DHEPBUT SIBIISETCS €r0 CIIOCOOHOCTH COACHCTBOBATH CO3AAHUIO ONTHMAJb-
HOHM cpefbl B IMUINEBAPUTEIBHOM TPAKTE TENAT A OOMTaHUS IOJIE3HBIX MUKPOOPTaHU3MOB. DTO CIOCOOCTBYET HE TOJIBKO yiydllle-
HUIO NMUIIEBAPEHUS] U YCBOCHHUIO MUTATEIbHBIX BEIIECTB, HO U CMITYEHUIO HETaTUBHOTO BO3AEHCTBHS CTPECCOBBIX CHTYaIMil Ha Op-
raHm3M >KHBOTHOTO. [IpnMmeHeHne ¢puroOMOTHKa DHEPBUT HA PAHHUX CTAIHAX JKH3HU TEJAT, OCOOCHHO B IIEPHOJ WHTEHCHBHOTO
pocTa, MO3BOJSET AOCTHYh ONTUMAIBHOTO OanaHca MHKPOQIIOPHl B KHIICYHHKE W 00ECHEYHTh HOPMAIbHOE (YHKIHOHHPOBAHHE
Bcero opranusma [3, 9].

JlaHHBII 1TOXO0M MO3BOJSIET HE TOJBKO CHU3HUTH BEPOSTHOCTH BOSHUKHOBEHHS 3a00JI€BaHUH Y MOJIOJHSKA, HO W YJIYUIIUTh
UX POCTOBBIE MTOKA3aTENH U MPOLYKTUBHOCT B OyaylieM. BakHO OTMETHTD, 4TO PUTOOMOTHK DHEPBUT MOXKHO YCIEIIHO KOMOMHH-
pOBaTh C APYTUMHU KOPMOBBIMH JI0OABKaMU M IpenapaTamMy JUisl JOCTHKEHUS MaKCHMaIbHOTo 3(eKTa o onTUMH3aLiu OeIKOBOro
oOMeHa U MPOyKTUBHOCTH TEJISIT, UTO AENAET €ro EHHBIM HHCTPYMEHTOM JUIsSl COBPEMEHHOTO KHBOTHOBO/ICTBA.

Kopmomukc-Moc — npeOHOTHK, COAEpKALIMNA OJUTrocaXapuabl, KOTOPhIE CIyXKaT NUTATeIbHONW CPefoil I MOIe3HbIX OaKTe-
puii B kumneynnke. OH Taxke croco0cTByeT 0ostee OBICTPOMY YITyUIICHHIO OOIIET0 COCTOSHHUS M TTOBBIIICHHIO TOTPEOICHHS KOpMa y
TEJIAT 3a CYCT YIIyUIICHUs MTUIICBApCHUs 1 0OMeHa BemiecTs [7].

HccnenoBanusi IOKa3bIBAIOT, YTO UCIOJIb30BaHKHE NpebdroTnka KopMomukc-Moc criocoOCTBYeT IMOBBINICHHIO NOTPEOIICHUS
KOpMa y TEJISIT 3a CUeT yJyYIICHHs IHIIEBapeHHs U 0OMEHa BeleCTB. ANIETUT UIPAeT KIFOYEBYIO POJIb B (POPMUPOBAHUH PALIOHA
KHUBOTHOTO U €ro 00IIero 370poBbsl. [IOBBIIIEHHBII aNNeTHT y TeNAT, JOCTUTaeMbIH Oilaromgaps BO3JEHCTBHIO MPEOHOTHKA, CIIOCO0-
CTBYET yBEJIMUCHHUIO IIPUPOCTA MACCHI Tea M yIydIIeHHIO MoKa3areneil npoaykTuBHocTH. [Ipednotnk Kopmomukc-Moc oka3biBaeT
MIOJIOKUTEBHOE BO3/ICHCTBHE Ha MUKPO(IOPY KHIICUYHHKA, CIOCOOCTBYS Pa3MHOXKEHHIO MOJIE3HBIX OaKTepHii, KOTOPhIE yIydIIaloT
MIPOLIECCHl MUIIEBAPCHUSI N 0OMEHa BEIIecTB. XOPOIINIl aleTUT CBUACTENBCTBYET O 3[A0POBOH MHKPOQIOpe KHIICYHHKA, ONTHU-
MaJIbHOM NHIIEBAPEHUH U YPOBHE 0OMEHA BEIIeCTB. DTH (aKTOPHI SBIAIOTCS BAKHBIMU JUIS MOAJCP)KAHUS NMMYHHUTETA, COIIPOTHB-
JSIEMOCTH K HH(MEKIMAM U 00IIero 01aromnoayaust TesT.

Taxum o6pazom, npednotnk Kopmomnkc-Moc UTrpaeT 3HAYUTENBHYIO POJIb B MOBBIICHUH aIIIETHTa y TEJIST, YTO B CBOIO
ouepe/b CIIOCOOCTBYET YIIyUIICHHIO MUIEBaPEHNs, YBEINICHNIO TIPHPOCTA MACCHI TeJla U TIOBBIIICHUIO IPOYKTHBHOCTH. JTOT Hpe-
OHMOTHK SIBIISIETCS BaYKHBIM KOMIIOHEHTOM B PallMOHE MOJOAHSKA, KOTOPBIH HAIIPaBIICH HA TOAAEPKAHUE ONTUMAIbHOTO 3I0POBBS H
Pa3BHUTHUS )KMBOTHBIX B YCJIOBHSIX HHTEHCHBHOT'O CKOTOBOJICTBA [2, 8].

Henp uccenoBaHus — MoBbIMIeHNE 3D GEKTHBHOCTH BBIPAIMBAHUS TEIAT TOTIITHHO(GPHU3CKOM TOPOABI YEPHO-TIECTPOH Ma-
CTH B paHHEM OHTOT'€HE3€ IIOCPEICTBOM BBEJCHHS B paliMoH GUTOOMOTHKA DHEpBUT M NpedruoTtrka Kopmomukc-Moc.

Hcxons 13 MOCTaBICHHOH I€NH, B 33la4d MCCIEIOBAaHUS BXOJIJIO: U3YYUTh HEKOTOPBIC MapaMeTphl OEIKOBO-a30THCTOrO
oOMeHa, MPOTYKTHBHOCTD M COXPaHHOCTH TEIAT-MOJIOYHHKOB.

MarepuaJ n MeTobI HcceqoBaHusl. HayuHble rccie1oBaHus TPOBOIMIHM B IPOM3BOICTBEHHBIX YCIOBHUSX HA KIMHHYECKH
3JI0POBBIX TENSATAX YEPHO-TIECTPOl MOpoas! (0ECCOHOBCKOTO THIIA) B OCEHHE-3UMHHI mepuox B TedeHue 90 cytok. Ilo nmpuHummy
aHaJIOroB ¢ y4€TOM BO3pAacTa, )KUBOH Macchl M (PU3HOJIOTMYECKOTO COCTOSHUS ObLIO CHOPMHUPOBAHO 3 TPYIIBI TEIAT CYyTOYHOTO
Bo3pacTa 1o 10 ronoB B kaxaoi. ComepxaHue rpyninoBoe B KIETKaX.

TensTa KOHTPOIBHON M OMBITHBIX TPYII COACPIKANUCH Ha OOMIEX03IHCTBEHHOM paluoHe. TensTaM mepBoil ONMBITHBIA TPpyH-
Bl CKAPMITHBAJIA C MOJIOKOM (hUTOOHOTHK DHEpBHT B 703¢ 20 T Ha TOJOBY OIWH pa3 B CYTKU 5 THEH eXeTHEBHO, a 3aTeM | pa3 B
5 nHeit, a BTopoit — npeduotuk Kopmomukc-Moc takxke B 1o3e 20 T Ha TOJIOBY U IO TO¥ ke cxeMe. B TedeHHe ydeTHOTO mepuojaa
OIIBITA 32 TENSITAMH BCEX TPYII BEJIM KIMHUYECKHE HAOTIOICHMS.

JInist oLleHKH COCTOSTHMS OEIKOBOrO OOMEHa B CHIBOPOTKE KPOBH OOLICHPUHSATHIMU METOJIAMU OIPEACSIISUTN COAEpKaHUE 00-
mero Oenmka M ero (pakiuii, KOHIEHTPAIMI0O MOYEBHHBI, KpeaTWHWHAa M oOmero Ownmpyouna [5]. KpoBp 1t dusnosoro-
OMOXMMHUECKUX HMCCIICTOBAHUI OTOMpAH OT 4 TENAT KaXIO0H rpymmsl U3 spéMHOM BeHbl B Bo3pacte 1, 30, 60 u 90 cyrok yTpom
nepe]; MepBBIM KOPMIICHHEM.

Taxxke MPOBOAMIM ydYeT COXPAHHOCTH TIIOTOJNOBBS W OIEHKY IOKa3aTeslied pocra TemsAT (MO JKHBOH Macce) ITyTeM
YeTHIPEXKPAaTHOTO WX B3BEHIMBAHUS — IIEPE MOCTAaHOBKOIM ombITa (Bo3pacT 1-2 cyt), 3aTeM B 30, 60 u 90 cyTok.

Pe3yabTaThl Heceq0BaHMN H UX 00cy:kaeHHe. Ha IpOTsHKeHNN OMBITHOTO TEPUOAA BCE TENSTa KOHTPOIBHOM M OIBITHBIX
TPYIIT OBLIH KIIMHUYECKHU 3I0POBBIMHU.

IMoka3zareny 6€1KOBO-a30TUCTOrO OOMEH a B CBIBOPOTKE Kp OBH TEJIAT IIP €/ICTaBIIeH bl B Ta0uume 1.

Taoamua 1 — inHamuka nokasareJieii 0eJIKOB0-a30THCTOr0 00MeHa B CHIBOPOTKe KPOBH TeJAT (n=10)

ITokazarenp ['pynma
Kontpons | OmsrtHas 1 | OmsbiTHas 2
1 cyTku
OOwuii 6eoK, 1/11 61,1+0,5 60,6+0,6 61,2+0,5
Anp0yMUHBL, T/1 29,5+0,4 30,0+0,3 29,7404
['moOynuHsL, /1 31,6+0,6 30,6+0,5 31,5+0,6
MoueBrHa, MMOJIB/JT 3,5+0,2 3,4+0,2 3,3+0,3
KpeaTiHUH, MKMOJIB/JT 105,7+6,2 106,8+7.4 109,1+£7.3
BunnpyOun obumii, MKMOJIB/I 4,9+0,3 4.84+0,2 4,94+0,3
30 cyTok
O6wwit Genoxk, r/n | 61,8+08 | 63,9+0,7* | 63,5+0,5*
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IIpomomxenue Tabuie! 1

AnbOYMUHBI, T/71 30,4+0,4 32,7+0,5%* 31,8+0,4*
['no6ynuukl, /1 31,4+0,5 31,2+0,5 31,7+0,6
MoueBrHa, MMOJIB/JI 4,8+0,3 4,24+0,2 4,5+0,4
KpeatunuH, MKMOJIB/IT 111,6£7,6 101,7£7,8 104,2+8,1
BusnpyOuH 001IHiA, MKMOJIB/JT 5,1+0,4 4,7+0,3 4,94+0,3
60 cyTok
OO6mwmii 6eN0K, /11 66,4+0,7 69,8+0,6* 68,9+0,7*
ANBEOYMUHBL, T/ 31,4+0,4 34,0+0,5%* 33,1+0,3*
'noOynuHsL, /1 35,0+0,7 35,8+0,7 35,8+0,8
MoueBruHa, MMOJIB/JI 5,704 4,24+0,3* 4,3+0,3*
Kpeatunut, MKMOJIB/JT 113,2+7,6 112,5+6,9 113,6+7.4
BusnpyOuH 001IHiA, MKMOJIB/JT 6,2+0.4 4 2+0,3%* 4,6+0,3*
90 cyTok
OO6mwmii 6eN0K, /11 63,9+0,8 69,5+0,9** 68,4+0,8**
AnbOYMUHBI, T/71 31,9+0,5 33,9+0,6* 33,2+0,4
['100yuHbL, /71 32,0+0,6 35,6+0,9%* 35,2+0,8%*
MoueBrHa, MMOJIB/JI 5,3+0,3 3,74+0,2%* 3,9+0,3*
KpeatunuH, MKMOJIB/IT 111,2+7,6 108,4+7,1 107,5+6,9
BunpyOuH o01HiA, MKMOJIB/JT 6,6+0.4 4,5+0,3%* 4,8+0,4*

Ipumeuanue: * p<0,05, ** p<0,01 — pa3HHLA CTATUCTHYECKU JOCTOBEPHAS B CPABHEHUHU C KOHTPOJILHON TPYIIION.

B Bospacte 30 cyTok conepikanue oOIiero Oenka B CHIBOPOTKE KPOBH TENAT OMBITHOW 1 rpymmsl coctaBwio 63,9+0,7 1/m,
ombITHOW 2 — 63,5+0,5 1/, ¥ TOCTOBEPHO MPEBBINIANO aHAJOTHYHBIA MOKa3aTellb KOHTPOJIbHOM rpymmsl Ha 3,4 u 2,8 % (p<0,05)
COOTBETCTBEHHO. AJTbOYMHUHOBas (hpakLysl TaAKXKe JOCTOBEPHO MoBbImanack Ha 7,6 (p<0,01) n 4,6 % (p<0,05) coOTBETCTBEHHO.

B Bo3pacte 60 1 90 cyTok conepikanue o0IIero 6eaka y TeIsIT ONBITHOW | TPYIMIbl TOCTOBEPHO MOBHINIATACH OTHOCUTEIHHO
koHTpois Ha 5,1 (p<0,05) u 8,7 % (p<0,01), a y onsitHO# 2 — Ha 3,8 (p<0,05) u 7,0 % (p<0,01) coorBercTBeHHO. DpaKius anbOy-
MHHOB TaKoke JOCTOBEPHO MPEBBIIIANa KOHTPOIb B onmbITHOH 1 rpymme Ha 8,3 (p<0,01) u 6,3 % (p<0,05); B onbITHO# 2 rpymme mo-
CTOBEPHOE MOBHIIICHHE OTMEUYEHO B Bo3pacTe 60 cyTok Ha 5,4 (p<0,05), a mo okoHuaHuu omeita (90 CyTOK) OTMEUAIH TEHACHIMIO K
MOBBIIICHUIO OTHOCUTENIFHO KOHTpOIs Ha 4,1 % (p=>0,05). K oxoHuaHUIO OMBITa B KPOBU TEIAT 1 M 2 ONBITHBIX IPYMHII OTMEYECHO
TaKOKe JJOCTOBEPHOE MOBHIIICHNE YPOBHS (hpaKkiuy II100yIMHOB cooTBeTcTBeHHO Ha 11,2 1 10,0 % (p<0,05).

Crenyer OTMETUTD TIOJIOXKUTENbHBIE H3MEHEHHSI B YPOBHIX KOHEYHBIX MPOIYKTOB a30THCTOr0 OOMEHa B CHBIBOPOTKE KPOBH
TEJAT OMBITHBIX TPYII, YKa3bIBAIOIINE HA aKTHBU3AIHIO OelkoBoro ooMmeHa. Tak, Ha 60 U 90-¢ CyTKH B KPOBH TENST OMBITHOH 1
TPYMITBl OTMEYANH JIOCTOBEPHOE CHIDKEHHE OTHOCHTEIBHO KOHTPOJS YPOBHS MOYeBHHBI Ha 26,3 (p<0,05) — 30,2 % (p<0,01), a 'y
ombITHOH 2 — Ha 24,6 (p<0,05) — 26,4 (p<0,05) %. Ilo comepkaHMIO KpeaTMHHWHA JOCTOBEPHBIX PA3INYUA HE OTMEYEHO, OJHAKO
HaOJIrOaNIach TEHACHIUS K CHI)KEHHIO B ONBITHBIX IPYMIIaX OTHOCHTENHFHO KOHTPOJIL. DTO CBHICTENBCTBYET 00 YIyYIICHHH CIO-
COOHOCTH MOYEBBIACIUTENHFHON CHCTEMBI BEIBOIUTH KOHEUHBIE MTPOAYKTHI OEIKOBOrO 0OMEHa M3 OpraHM3Ma — MOUEBHHY U KpeaTH-
HuH [1].

Ha 60 u 90-e cyTku comepskanue obuiero OunupyOuHa B CBIBOPOTKE KPOBH TEJAT OMBITHON | IpyNIbl CHUXKAIOCH OTHOCH-
TENBHO KOHTPOJISI cOOTBeTCTBeHHO Ha 32,3 u 31,8 % (p<0,01), y ombiTHO#M 2 — cooTBeTCTBEHHO Ha 25,8 11 27,3 % (p<0,05), uTO CBU-
JIETENILCTBYET O TIOBBIMICHHH €r0 00e3BPE)KMBAHUS B TEIATOLUTAX [TyTEM IPHCOSIUHEHNS TIIIOKYPOHOBOW KHCIIOTHI [S].

He MeHee BakKHBIM KpUTEpUEM JUIsi HAyYHOTO OOOCHOBaHWSI NPHMEHEHMs TeNsITaM-MOJOYHHMKAM KOPMOBBIX J100aBOK
Ouepeut 1 KopMoMukc-Moc Takke sIBIsSI€TCs ANHAMHKA pOCTa. Pe3ynbpTaThl IO TMHAMUKE CKOPOCTH POCTA MOJIONBITHBIX TEJST MPH-
BE€ZICHBI B TabmmIe 2.

Taéauna 2 — JIuHaMHKA KMBOI MAaCChI TeJISIT NPH Bo3elicTBUU 0U0100aBoK JDHepBUT H Kopmomukc-MOC

[Toxa3zaTens ['pynma

KoHTposib OmnbiTHas 1 OmnbiTHas 2
KonnuecTBO TEIAT, TOII.:
B Hayaje OmbITa 10 10 10
B KOHIIEC OIIBITA 9 10 10
CoxpaHHOCTb, %o 90,0 100,0 100,0
JKuBast Macca TeJAT, KI:
1 cyTku 37,16+0,86 37,41£1,06 37,33+0,90
30 cyTok 55,39+1,14 57,84+1,08 57,42+1.21
60 cyTok 74,92+1,12 78,68+1,16 78,14+1,14
90 cyTok 100,85+1,37 106,35+1,17* 105,94+1,53*
AGCOITIOTHBIA PUPOCT 32 TMEPHUO]] OIBITA, KT 63,69+1,12 68,94+1,12* 68,61+1,20*
Koadbduiment pocra 2,71+0,14 2,84+0,15 2,84+0,16
OTHOCUTENBHBIN PUPOCT, %:
0-30 cyrox 49,06 55,00 54,00
30-60 cyTok 35,45 36,03 36,00
60-90 cyTok 35,00 36,21 35,75
CpenHecyTOUHBIH MIPUPOCT, T:
0-30 cyTokx 61041 680+43 670+45
30-60 cyTok 650+36 690+37 690+39
60-90 cyTok 840+23 920+31* 930+£57*
3a MepUOJ OMbITA 700£35 763443 76347

Tpumeuanue: * p<0,05 — pa3HUIIa CTATHCTHYECKH JTOCTOBEPHASI B CPABHEHHHU C KOHTPOJIBHOW TPYIIIIOM.
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[pu poxxaeHNn XUBast Macca TEJAT BCeX IPYIII He UMea CyIIECTBEHHBIX Pa3iIMdMil U OTBedasa TpeOOBaHMAM K JJaHHOIT Mo-
poxne. B xoHTponbHO# rpynmne ona coctaBuia 37,16+0,86 kr, B mepBoil u Bropoi onbITHBIX — 37,41£1,06 u 37,33+0,90 cooTBer-
CTBEHHO.

Hauunnas ¢ Bo3pacrta 30 cyTok U 10 okOH4aHUs SKkcrepuMeHTa (90 cyTOK) BKIIOUUTEIHHO KUBOTHBIE 0OEUX OMBITHBIX PYIII
M0 3TOMY IOKa3aTelio MPEBOCXOIUIN KUBOTHBIX KOHTPOJBHOI TPYyMNIIBI, OZHAKO IOCTOBEPHBIE Pa3IMUMs HAOIIOJATH TOJIBKO MO
OKOHYaHUH 3KcrepuMeHTa. Tak, k 90-cyTouHOMYy BO3pacTy CpemHss KHBas Macca TeJICHKAa KOHTPOJIBHOMN I'PYIIEl YBEIHIHIACh Ha
63,69 kr u nocrurna 100,85+1,37 kr, nepBoii U BTOPOil ONBITHONH — COOTBETCTBEHHO Ha 68,94+1,12 u 68,61+1,20 xr u cocraBisiia
106,35+1,17 u 105,94+1,53 xr coorBeTcTBeHHO. Pa3HuUIa ¢ KOHTPOIEM JJOCTOBEpHAs B MOJb3Y NEPBOM ONBITHOH rpymnmsl — 5,50 kr,
w 5,5 %, Bropoit — 5,09 xr, wimu 5,1 % (npu p<0,05 B 00oux cirydasx).

VY TensAT B MOJIOYHBIH MEPHO]] BHIPAILIMBAHUS YPOBEHb X POCTa OKa3bIBACT 3HAUUTEIBHOE BIMAHHIE HA HX MOCIEIYIOIIEe pa3-
Butye [2]. B cBsI3H € 3TUM MBI pacCUUTHIBAIN KOA(PDHUIMEHT pOCTa, KOTOPHIH y TeIsT KOHTPOIBHOM Ipymibl coctaBmi 2,71, a 'y obe-
UX OMBITHBIX Tpymn — 2,84, T.e. 6onbie Ha 4,8 %.

B nepuop ot poskaeHus 10 60-CyTOYHOTO BO3pacTa CpeIHECYTOUHbIE IPUPOCTHI XKUBOIM MAcChl TENAT OMBITHBIX TPYIIH TaKKe
OBUTH BBIIIE KOHTPOJILHOH Ha ypOBHE TEHJCHIMU. A K 90-CyTOUHOMY BO3pacTy TeJiTa epBOil X BTOPOH ONBITHBIX TPYIIT JOCTOBEP-
HO (p<0,05) mpeBOCXOAMIN TEIAT KOHTPOJIBHOM rpymmsl Ha 9,5 1 10,7 % cOOTBETCTBEHHO.

B cpennem 3a Bech ONBITHBIA NEPHOJ CPEIHECYTOUYHBIH MPUPOCT JKUBOM MAacChl TENSAT B KOHTPOJBHOH TPYIIE COCTABHII
700 r, mpoTHB 763 T B 00EHX OIBITHBIX TPYIIIAX.

CHIDKEeHHE MoKa3aTeNel )KMBOH Macchl y TENAT KOHTPOJIBHOM IPYIIBI MOKET HETATHBHO OTPA3UTHCS B AaNbHEHIIEM Ha HH-
TEHCHBHOCTHU MX Pa3BUTHUS, HA YXYALICHHU UX 30POBbS, (yHKIMOHAILHOM Pa3BUTHH OPTaHOB M TKAHEH C MOCIIEILYIOIMM CHIKCHU-
€M MPOAYKTHUBHOCTH U BOCHPOU3BOAUTEIHHON (YHKIIUH TENOK [2].

ITosyuenHbli 53GHEKT B 0COOCHHOCTAX POCTa TENAT NMEPBOW OIBITHON TPYIIIBI, MIOTYYaBIINX J0OaBKY OMOJIOTHMYECKU aKTHB-
HYI0 DHEpBHT, MOXKET OBITH CBSI3aH CO CHEHH(UUSCKUM aHAOOIMIECKHM 3(P(EKTOM, KOTOPHIA NMPOSBILSIIOT COAEpKAIIuecss B Hel
JKHBBIE CIOPOOOpa3yore MUKPOOPraHU3MEI posia Bacllus, oOmuM GHOJIOTHYECKUM CBOHCTBOM KOTOPBIX SIBIISIETCS aHTarOHUCTHYE-
CKast aKTHBHOCTh B OTHOILIEHUH yCIIOBHO-IIATOT€HHONH MHKPOQIIOPHI XKEeTy JOYHO-KHIIEYHOTO TPAKTa JKUBOTHBIX, CHHTE3 ()epMEHTOB,
OPTaHWYECKHUX KUCIIOT, aMUHOKHCIIOT, BUTAMIHOB, 10 ICHCTBHEM KOTOPBIX YIIydllaeTcs HHIIeBapeHHe M ycBoeHHe KOopMoB. Jle-
KapCTBEHHBIE PACTEHH (TpaBa 3XHHALEH IMypPIypHOH M IUIOIBI PACTOPOIIIHN MIATHUCTOH) B KOMIUIEKCE ¢ CHHOMOTHYECKOH COCTaB-
JstromIeit 001a1afoT MOITHEIM JIETOKCHIUPYIOIIUM, aHTHOAKTePHATBHBIM U TeTIaTONPOTEKTOPHBIM ACHCTBHEM.

AHanorugHbeIi 3¢ PEeKT B OTHOMIEHUH KOHTPOJIS MOIydYeH y TeNIAT BTOPOI OMBITHON IPYIIIBI, HOMYYaBIINX NPEeOHOTUK, COp-
OeHT matoreHHOH Mukpoduopsl Kopmomuke-MOC, mpencraBisromuii co00if KOMOMHAIIMIO MaHHAHOJIWTOCAXapHIOB U Oera-
IJIFOKaHOB, BBIIEJICHHBIX U3 KJIETOYHBIX CTEHOK JPOXOKEH ClIenHaIbHO 0TOOpaHHOTO mtaMMa. MexaHnu3M JAeicTBHS Ipernapara Ipo-
SIBIISIETCS TTOBBIIICHHEM aKTUBHOCTH SHAOTCHHBIX (DEpPMEHTOB, PACIICIUICHHEM CIIOXKHBIX OPTaHUYECKUX KOMIUIEKCOB, HAPACTaHHEM
I0JIe3HOI MUKPOQJIOPHI B pyOlie ¥ KHIIEUHHKE, TOAep)KaHNeM ONTHMAIIBHOTO ypoBHs pH pyOua.

3akaouenne. TakuMm o0pa3oM, CKapMIIMBaHHUE TEISITaM B paHHEM OHTOreHe3e (MTOOMOTHKAa DHEpBUT M npednotuka Kop-
momukc-MOC 1o 20 t Ha ronoBy 1 pa3 B CyTKU 5 IHEH eXeIHEBHO, 3aTeM | pa3 B 5 mHel k BozpacTy 90 CyTOK OKa3ajo IOJIOKH-
TEeJIbHOE BIHMSHHE HA OEIKOBO-a30TUCTBIN OOMEH, MPOAYKTUBHOCTh M COXPAaHHOCTH JKMBOTHBIX. HambounbInme pasmudns 1mo mokasa-
TeNsIM OEIKOBO-a30THCTOr0 0OMEHA M MPHUPOCTAM KHUBOH MACChl TENIAT OTHOCHTEIBHO KOHTPOJIBHOM HOMy4YeHBI B ONBITHON 1 rpymme,
noy4aBuielt GUTOOHOTHK DHEPBUT.
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VK 636.033:57.042.5
E.H. Bukmopos, /I.A. Huxumun, JLI1. I'nadkux

HPODPUIAKTUKA KEJE3OAEPUILIMTHON AHEMUAA OPOCST KOMILIEKCHBIM
NMMYHOTPOIIHBIM ITPETTAPATOM

Annoramusi. OObeKTaMH HCCIIeIOBAaHUS OBUIN ITOPOCSTA-COCYHBI MTOPOABI JIAHIpac ¢ MOMEHTa POXKIEHHS U IO OTheMa OT
CBHHOMATOK. /s OIBITA U3 MOPOCST, MOTYYSHHBIX OT OJHOI TEXHOIOTHYECKON IPYIITBI CBHHOMATOK, OTOOpaNIN ABE TPYMIIB! (KOH-
TpOJbHAs U onbITHAs). JKUBOTHBIM 00€MX Ipynm ObLI BBIIOJIHEH MICHTHYHBIA KOMIUICKC IPO(QUIAKTHYECKUX MEPOIPHATHIL ¢ HC-
M0JIL30BAHHEM OJMHAKOBBIX BETEPHHAPHBIX IPENapaToB, 32 HCKIIOYCHHEM JIEKapCTBEHHBIX CPEACTB UL MPOQUIAKTHKY jKeIe30/e-
¢unuTHOI aHemuu. [lopocsTaM KOHTPOJIBHON TPYNIBI HA TPETbU CYTKH MOCIE POXKACHUS OBLT MHBEIHPOBAH JKEIE30C0 AeprKaIIi
npenapatr ®eppan B go3e 1,0 My, IpUMEHsAEMBI B X035 CTBE; KUBOTHBIM OIBITHON TPYIIIBI B T€ JK€ CPOKU M B TOH e 03¢ ObLT
MHBEIMPOBAH KOMIUIEKCHBIH HMMYHOTpOITHEIN mpemnapaT PigFer. YcraHoBieHO, 4TO IpHMEHEHNE KOMITIEKCHOTO HMMYHOTPOITHOTO
npenapata PigFer nst npodmmakTrky sxene3oneUIMTHON aHEMHH Y TOPOCAT He MeHee 3()(PEeKTUBHO, YeM IIHPOKO HCIIOIb3YEeMOTI0
B BETEPUHAPHOH NPaKTHKE JKeJIe30CoAepIKaIIero npenapara. Yncio s3puTpOLUTOB U KOINIECTBO TeMOTII00MHA B KPOBH CBHHEH 00e-
HX TPYII BO BCE CPOKU NCCIEAOBAHMS HAXOMMWIKCH B IIpesiesax (GU3MOIIOrMIECKUX HOPM M IMEITH OTHOCUTENHHO BEICOKHE 3HAUCHHUS.
Pe3ynpTaThl HMMYHOJIOTHYECKOTO UCCIIENOBAaHUS B Bo3pacTe 21 CyTOK CBHUAETENBCTBYIOT O BBIPAXKEHHOM MMMYHOCTHMYJIHPYIOIIEM
s¢dekre mpenapara PigFer, Benuuunsl harouutapHoil akTHBHOCTH HEUTPO(DUIOB, OAKTEPUIIUAHON U JTH30LUMHOM aKTHBHOCTH ChI-
BOPOTKH KPOBH HaXOAWIUCH B IpeJielaX COOTBETCTBYIOUIMX BO3PACTy (U3MOTOTHUECKUX HOPM, HO SIBHOE MPEBOCXOACTBO OTMEUEHO
y HOpOCAT ONbITHOH rpynmsl. CinenoBarenbHo, npuMeHeHue PigFer He Tonbko 3¢ (eKTHBHO NPOGHUIaKTHPYET XKeJe30eHULUTHYIO
AQHEMHIO y TTOPOCST, HO U CIIOCOOCTBYET MOBBIIICHUIO AKTHBHOCTH HeCIeU(DUUECKOH Pe3NCTEHTHOCTH HX OpraHu3Ma, 4TO MOATBEp-
XKIIAeT ero KOMIUICKCHBIH O3UTUBHBIN 3 QEKT.

KoroueBble cioBa: mopocsirta, jxene3o1euIMTHAsS aHEMHsI, IMMYHOTPOIHEIH npernapat PigFer, sapurponutsl, reMorioous,
Hecnenuduieckas pe3uCTEHTHOCTD, MTPO(MIAKTHKA.

PREVENTION OF IRON DEFICIENCY ANEMIA OF PIGLETS WITH A COMPLEX IMMUNOTROPIC DRUG

Abstract. The objects of the study were suckling pigs of the Landrace breed, from the moment of birth to weaning from
sows. For the experiment, two groups (control and experimental) were selected from piglets obtained from one technological group
of sows. The animals of both experimental groups underwent an identical set of preventive measures using the same veterinary drugs,
with the exception of medicines for the prevention of iron deficiency anemia. In the piglets of the control group, on the third day after
birth, the Ferran iron-containing drug used on the farm was injected at a dose of 1.0 ml, and the animals of the experimental group
were injected with the complex immunotropic drug PigFer at the same time and at the same dose. It has been established that the use
of PigFer complex immunotropic drug for the prevention of iron deficiency anemia in piglets is no less effective than the iron-
containing drug widely used in veterinary practice. The number of erythrocytes and the amount of hemoglobin in the blood of pigs of
both experimental groups were within the limits of physiological norms and had relatively high values at all times of the study. The
results of an immunological study at the age of 21 days indicate a pronounced immunostimulating effect of PigFer, the values of
phagocytic activity of neutrophils, bactericidal and lysozyme activity of blood serum were within the age-appropriate physiological
norms, but a clear superiority was noted in piglets of the experimental group. Consequently, the use of PigFer not only effectively
prevents iron deficiency anemia in piglets, but also contributes to an increase in the activity of nonspecific resistance of their body,
which confirms its complex positive effect.

Keywords: piglets, iron deficiency anemia, PigFer immunotropic drug, erythrocytes, hemoglobin, nonspecific resistance,
prevention.

Beenenne. CeuHoBOACTBO B Poccny, ofjHa M3 AMHAMHYHO Pa3BUBAIOIIMXCS OTpacieil KMBOTHOBOACTBA, OJaromaps JIbToT-
HBIM MHBECTUIIMOHHBIM KpeIuTaM, roCyJapCTBEHHOMY PeryJUpOBaHUIO BHYTPEHHErO PbIHKA M MHUIUATUBE YaCTHBIX aKI[OHEPOB,
3a nocnenuue 10-15 ner u3b6aBmitock OT UMIOPTO3aBUCHMOCTH U B 2020 TOly ZOCTHIIIO YPOBHS CaMOOOECTIEYeHHOCTH CTPAHbI CBH-
HUHOU. B mocnenHne roapl Ha MPOMBIIIIEHHBIX MPEANPHUATHIX BBIPOCIIO, a 10 MPOTHO3aM CIIENUATINCTOB, U Jajiee OyaeT HEyKJIOHHO
YBEJINYUBATHCS, TIPOM3BOACTBO CBHHUHBEL Cpenyn HaceieHus Poccuu Bo3pocnio morpebieHne Msca, IpHYeM IMPEHMYILECTBEHHO 3a
CYeT CBUHHHBL, UTO TAKXKe SBILIETCS OTPAKEHUEM YCIIEXOB B Pa3BUTHH OTPACIH CBHHOBOJCTBA [4, 6, 7].

Tem He MeHee, Ha OHE YCIEXOB B PA3BUTUH OTPACIH, B CBHHOBOZCTBE OCTAETCS aKTyaIbHBIM MHOXKECTBO IPO0OIEM, B 9acT-
HOCTH HEPEIICHHBIMH OCTAIOTCS BOIIPOCHI COXPAHEHHS 3/J0POBbS IIOTOJIOBBsI CBUHEH. YacTh maronoruii, Takne Kak xemnezonedumnt-
Hasg aHeMHS MOPOCAT, YCIIEITHO KOHTPOJHPYETCS BETEPHHAPHBIMH CIICIHATNCTAMH, HO APYTHE, HApUMep MpOOIeMbl CHIDKCHHS
PE3UCTEHTHOCTH OPraHU3Ma, OCTAIOTCS HEpellleHHbIMU [2, 5].

Kaxmoe, JOMOJIHUTENBHO BBEAECHHOE B TEXHOJOTHYECKHH MpoIecc, JIeueOHO-NPOQHIaKTHIECKOE MEPONPUITHE SBISETCS
ouepeqHbIM cTpecc-(hakTOpOM, OrpaHHYMBAIOIINM BO3MOXHOCTH BETEPUHAPHBIX crienuaiaucTtoB [1, 3]. TToaToMy mepcHeKTHBHBIM
IPEACTABISIETCS HCIOIb30BaHUE KOMIUIEKCHBIX CPEACTB, KOHTPOIUPYIOIIUX HE OJHY, a Cpa3y HECKOJIbKO maTonoruil. B csere BbI-
IIECKa3aHHOTO, ONpe/e]IeHHbI HHTepec MpeICcTaBIseT KOMIUIEKCHBIH npemapat PigFer, paspadorannsii 8 PI'5OY BO Uysamickuii
I'AY, obmanaronmii BEIpaXXeHHOH MIMMYHOCTUMYJTHPYIOIIEH aKTHBHOCTBIO U cozepakamuid B 1,0 M1 100 Mr TpexBaJIeHTHOTO KeJe3a.

Lens padoTsl — oneHKa 3(PEKTHBHOCTH HCIIOIH30BaHUS KOMIUIEKCHOTO mpemapara PigFer nmst axtuBm3amum Hecrienudu-
YeCKOH Pe3NCTEHTHOCTH U NMPO(IIAKTUKY XKene301e(hUIUTHON aHEMHUH TIOPOCSIT.

Marepnan u Meroasl. Hayuno-uccrnenoBatensckas paboTa BBHIIIOJHEHA B YCIOBHSAX MHIYCTPHAIBHOTO CBUHOBOIYECKOTO
npennpusatis. OObEKTaMU MCCIIS0BaHuUs OBUIM OPOCATA-COCYHBI TIOPObI JTaHIPAC C MOMEHTA POXKICHHUS U JI0 OTheMa OT CBHHOMa-
TOK. /Iy omBITa U3 MOPOCST, NOJYYEHHBIX OT OJAHOW TEXHOJIOTMYECKOH IpyIMIbl CBHHOMATOK, OTOOpaNy ABE IPYIIHI 1O 25 royoB
(KoHTpOJIbHAs! U OmbITHAsH). JKMBOTHBIM 00EUX TPYIH ObUT BHIOJIHEH UICHTHYHBIA KOMILIEKC MPO(UIAKTHYECKUX MEPOIPHITHH C
HCTIONB30BAHIEM OJJMHAKOBBIX BETEPUHAPHBIX NPENApaTOB, 32 UCKIIOYEHHEM JICKAPCTBEHHBIX CPEJCTB ISl TPOMIIAKTHKH JKeIe30-
nedurnmTHOM anemun. IopocsiTaM KOHTPOIBHON TPYMITH HA TPETHH CYTKH MOCIIE POXKACHHS ObIT HHBEIUPOBAH XKEIe30COepKaInit
npenapatr ®eppan B 1o3e 1,0 M, mpuMeHseMbIil B X03siicTBe. JKHBOTHBIM OTBITHON TPYIIIBI A1 PO(IIAKTHKH AeUIIATA B Opra-
HH3Me JKeJle3a B Te )K€ CPOKH U B TOM ke 03¢ ObIT MHBEIMPOBaH KOMIUIEKCHBIM IMMYHOTPOIHBIH mpemapat PigFer.
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3a JKMBOTHBIMH ITOJIONBITHBIX TPYIIT BeIH HAONIONEHHE, OLCHUBAIN KIMHUKO-(QHU3NOIOTHYECKOE COCTOSIHUE C aKIIEHTOM Ha
BBIABJICHHE NTPU3HAKOB aHeMuu. B Bo3pacte 7, 14 1 21 cyTOK OT mOpOCAT MOAOIBITHBIX TPYII ObUT MPOU3BEAEH 0TOOpP Mpob LEenbHOM
KPOBH A7 ONpEJeNIeH s Yucia 3pUTPOLUTOB U KoJIMdecTBa remoraoduna. Kpome toro, B 21-cyToyHOM BO3pacTe OLIEHWIN aKTHB-
HOCTh TOKa3aTenel Hecnenu(pHUecKol pe3uCTEeHTHOCTH opraHu3Ma ((aromurapHas akTHBHOCTh HEUTPOQMIOB, OakTepULUAHAS U
JIM30IMMHAs aKTUBHOCTb CBIBOPOTKU KPOBH), [UISl YETO TOMUMO IIEIbHOI KpOBH ObIIN B3SITBI 00PA3IBI €€ CBIBOPOTKH.

Pe3yabTaThl HecsietoBaHmii. 3a BpeMs: HaOMIOAEHUS y TIOPOCIT 00SHX ITOJOIBITHBIX IPYIIT HEraTUBHBIX peakunii Ha (hoHe
BHYTPHMBIIIEYHOTO HHBEIMPOBAHNS HCIBITYEMbIX IPENapaToB M KIMHUYECKUX NMPU3HAKOB, XapaKTEPU3YIOMNX Pa3BUTHE aHEMUH,
BBIIBIICHO He Obu10. CrenoBartenbHO, kKak deppan, Tak 1 KOMIUIEKCHBIH IMMYHOTpONHEIH npemnapar PigFer addexTrBHO nmpodunak-
TUPYIOT JKeJIC30AeUIUTHYIO aHEMHIO y TIOPOCIT-COCYHOB, O YeM HAIJBIAHO CBUJETENLCTBYIOT M PE3YJIBTAaThl TeMaTOIOTHYECKIX
uccienoBaHuil. JIuHaAMUKa KOJMYECTBA 3PUTPOLUTOB U KOHLEHTPAUH IFeMOIJIOOMHA B KPOBHU IOPOCST MOJOMBITHBIX TPYHI Hpen-
CTaBJieHa Ha pUCyHKax 1 u 2.

Kak BuAHO U3 AuarpamM, 4HCIIO SPUTPOIMTOB M KOJIMYECTBO TEMOTTIOONHA B KPOBH CBUHEH 00€HMX MOAOMBITHBIX TPYII BO
BCE CPOKH MCCIE0BaHU HAXOJWINCh B Mpeaenax (PU3HONIOrHIeCKHX HOPM U UMENU OTHOCHUTENIBHO BBICOKHE 3HAUCHUS, YTO B IOJI-
HOHM Mepe 00BSICHSIET OTCYTCTBHE KIMHUYECKHX IIPU3HAKOB aHEMHH y opocsT. TeM He MeHee, ClieyeT OTMETHTH SIBHOE TIPEBOCXOI-
CTBO BEJINYMH aHAIM3UPYEMBIX [TOKa3aTeJe CBUHEH ONBITHON rpynmbl Ha (oHE MPUMEHEHUs] KOMIUIEKCHOT'O HIMMYHOTPOITHOTO TIpe-
napara PigFer. Tak, B Bo3pacTte 7 CyTOK YHCIIO SPUTPOLIUTOB B KPOBH IIOPOCST-COCYHOB OIBITHOH TPYIITBI OKAa3aJIOCh BBIIIE, YEM Y
CBEPCTHUKOB KOHTPOJLHOM rpymsl, Ha 0,04x10'%/1 unu Ha 0,86 %. B nocnenyroume cpoky uccienoBanus, B Bospacre 14 u 21 cy-
TOK, YHCJIO SPUTPOLUTOB B KPOBH CBHHEH Ha (pOHE NMPUMEHEHUs MMMYHOTPOIHOTO Ipemnapara PigFer okasanochk Bblle COOTBET-
CTBYIOLIMX KOHTPOJIBHBIX BemuuuH Ha 0,06x10'2 u 0,09x10'%/;1 wmm na 1,25 u 1,84 % cootBercTBeHHO. KONMMYECTBO reMoroorHa B
KPOBH TOPOCST-COCYHOB OIBITHOM I'PyMHINbl Ha (pOHE BHYTPHUMBIIIEYHOTO HMHBELHPOBAHUS UMMYHOTpoIHOro mnpemnapara PigFer B
Bo3pacte 7, 14 u 21 cyTOok OKa3aloch BBIIIE COOTBETCTBYIOLINX KOHTPOJIbHBIX BenmynH Ha 0,80, 1,50 u wa 2,30 1/1 nnm Ha 0,88, 1,59
u Ha 2,39 % COOTBETCTBEHHO.
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BaxxHBIM MOKa3aTeseM, XapakTepru3yomuM (QyHKIIMOHABHYIO aKTHBHOCTh 3PUTPOLIUTOB U 3 (PEKTHBHOCTH CPECTB NPOhH-
JIAKTUKH JKeJIe30COoeprKalleil aHeMuu, SBJSIETCS cpelHee KOJMYECTBO reMoriobuHa B spuTpounTax. Kak BuaHO u3 pucyHka 3,
cpe/iHee KOJIMYECTBO T'eMOIJIO0NHA B SPUTPOLMTAX HE MMENO CTATUCTUYECKU JOCTOBEPHBIX Pa3iH4YMi MEXIy TpyNnaMu, HaXo/au-
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JIOCh B IIpezenax pedepeHCHBIX HHTEPBAJIOB M MMENIO CPEIHEBBICOKHE 3HAUCHUS. TeM He MeHee, XOTs M CTaTUCTHYECKH He JOCTO-
BEpHO, HO B Bo3pacTe 14 u 21 cyTok cpeHee KOJINYECTBO FeMOrIo0MHa B SPUTPOLMTAX TOPOCST ONBITHOM rPpyNbl HAa GOHE IpHMe-
HEeHUsI IMMYHOTpOIHOTro mnpenapara PigFer 6b110 GoJibliie COOTBETCTBYIONMX KOHTPOIbHBIX BenuyunH Ha 0,07 u 0,11 or wim Ha 0,36
u 0,56 % COOTBETCTBEHHO.

19,85
19,80

19,80

19,75
19,69

19,70
19,65

19,65
19,58

19,60

19,55
19,50

19,44 1945
19,45 -
19,40

7 cyTOK 14 cyTok 21 cyToK

koHTponbHaa rpynna MonbiTHas rpynna
Puc. 3 — Cpennee KoJ1M4eCTBO reMOIrJI00MHA B 3pUTPOLUTAX (1)

CrenoBaTenbHO, OJJHO3HAYHO MOXKHO 3aKJIIOUHUTh, YTO IPUMEHEHNE KOMIDIEKCHOTO HMMYHOTPOIHOTO npernapara PigFer s
porIIaKTHKY XKene304epUINTHON aHEMUH y TIOPOCAT He MeHee 3P (eKTHBHO, YeM IIHPOKO MCHOIB3yEeMOro B BETepHHAPHOH MpaK-
THKE JKeJIe30CO IepaKALIero Ipenapara.

Pe3ybTaThl IMMYHOJIOTHUECKOTO HCCIEIOBaHHS B Bo3pacTe 21 cyToK (pHC. 4) CBUACTENBCTBYIOT O BBIPQXKEHHOM HMMYHO-
cTuMynupyomeM 3(deKTe MPUMEHEHUs] UCTIBITyeMOoro mpemnapara PigFer, Benn4nHbI aKTHBHOCTH aHAIM3UPYEMBIX ITOKa3aTemeil
HecnenuduIeckoil pe3sNCTeHTHOCTH HAXOAWINCh B MpeeNlax COOTBETCTBYIOIINX BO3PAcTy (PU3HOJIOTMYECKHX HOPM, HO SIBHOE IIpe-
BOCXOJICTBO OTMEUEHO y MOPOCAT ONBITHOM Tpynmbl. Tak, aronurapHas akTHBHOCTh HEHTPO(MIIOB, OaKTepUIUAHAS U TN30LIMHAs
aKTHBHOCTh CBIBOPOTKHM KPOBH MOJIOJHSKA CBHHEH OIBITHON IPYIIIBI OKA3alCh JOCTOBEPHO BBINIE COOTBETCTBYIOIINX BEIUYUH
KOHTPOJIBHOH rpymnmsl Ha 3,26, 3,82 u 2,86 a6¢.%. B oTHOCHTENIBHOM ke BBIPQKCHUH CBHHBH OIIBITHOW TPYIIIBI 110 aHAJIU3UPYEMBIM
M0Ka3aTeJIsIM IIPEBOCXOAUIIN KOHTPOJIbHBIX cBepcTHUKOB Ha 10,06, 13,05 1 Ha 10,70 % cooTBeTCTBEHHO.

35,68
35,00
33,10
33,00 -
1 i —
0 29,28 29,58
29,00 ——
26,72

27,00 +——
25,00 T

daroumTapHasn b6aKTepuumaHan JIM30UMMHAsA aKTUBHOCTb

AKTMBHOCTb aKTUBHOCTb CbIBOPOTKM CbIBOPOTKM KPOBU
HenTpodunos KpoBu

koHTponbHas rpynna M onbitHas rpynna
Puc. 4 — AKTUBHOCTD NoKa3aTeJieil Hecnienudpuueckoii pesucreHTHocTH (%)

CrnenoBatenbHo, npuMenenne PigFer He Tonbko 3¢ GekTHBHO NpodHIaKTHPYET Kene30eHUIUTHYI0 aHEMHUIO Y TIOPOCST, HO
¥l CIIOCOOCTBYET MOBBIIICHHIO aKTHBHOCTH HeCHeM(HUYECKOH PE3UCTEHTHOCTH UX OPraHNU3Ma, YTO MOATBEPKIACT ero KOMIIEKCHBIH
MO3UTHBHBIH 3] DeKT.
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VK 619:616.995.132.2-08:636.295
A.M. I'epmman, U.A. Poouonosa

KOPPEKIIUS MOP®O-EUOXUMHNYECKHAX MTOKA3ATEJEN KPOBH BEPBEJIIOAOB ITPH CTPOHT UISAATO3AX
B YCJIOBMAX YYEBHOI'O XO3SMCTBA

AHHOTanms. B HacTosmee Bpems pa3BUTUIO BepOmonoBocTBa B Poccuiickoit denepanmu npuaaeTcs NpucTaIbHOE BHUMA-
HHE CIEIHAINCTOB CaMOT0 Pa3IMYHOTO YPOBHS BiacTH. Pa3BeneHneM BepOIIIO0B 3aHUMAIOTCSI HE TOJIBKO B ITyCTHIHHBIX U ITOJYILy-
CTBIHHBIX 30HaX, OHH XOPOIIO ce0sl 3apeKOMEHIOBAIM B CTEIHBIX M JIECOCTEIHBIX TEPPUTOPHSIX. BepOmaronoBoacTBO sBIIsETCS
HaJIeKHBIM PE3epBOM IIPOHM3BOJICTBA MsCA W IIEPCTH, a IPUTOTOBICHHOE IO CIEIHAIBHBIM peIenTaM BepOIIIOKbe MOJIOKO MOXKET
3aMEHUTH s JIEKapCTBEHHBIX IIPEIapaToB IIPH JEYEHUH CePhe3HBIX 3a00JIeBaHIN YeloBeKa. 3HAUUTEIFHOE KOJIMYECTBO ITHX IK30-
THYECKHMX JKMBOTHBIX COJCPIKUTCS B 300MapKaX, y4acTBYET B IIMPKOBBIX NPEACTABICHUAX, y4eOHbIX (epmax. OrpaHUYEHHOCTh KH-
BOTHBIX B JBIDKEHHUSX, CKyJHOCTh PAL[IOHOB M UX HHU3Kas NMUTATEIbHOCTh, & TAKXKE OTCYTCTBUE YETKOH CXEMBI IHCHAHCEPHOTO 00-
CIIEIOBaHMUS, PETYIAPHOTO KOMPOIOTHUECKOTO UCCIIEI0BAHNUS SBIISIOTCS OCHOBHBIMH NPUYMHAMH Pa3BUTHS Pa3HOOOpa3HON maToso-
THH, B TOM YHCJIE U TTapa3UTapHOIl.

Hematonsl mapasuTHPYIOT B JKEIyIOYHO-KHUIIEYHOM TpPAaKTe, BBHI3BIBAIOT CEPhe3HbIE M3MEHEHHS He TOJIBKO B MOpQo-
OMOXMMHYECKUX MOKa3aTeNsIX KPOBH, HO M M3MEHSIOT (YHKIMOHAITEHOE COCTOSHHE II€YEHH, YTO JUKTYeT HEOOXOAMMOCThH IOCIe
MIPOBEICHUS BBHIHY)KIACHHOU JEreIbMUHTH3AINH BOCCTAaHOBHTH (DYHKIHIO I'€MOI033a, a Takoke OeIIKOBO-CHHTETHYECKYIO (hYHKIUIO
MIeYEHH, ITyTeM KOMIUIEKCHOTO JICYSHHS, IPUMEHSISI IPH 5TOM cHelu(UUecKuii penapar maHakyp, reMo0aIaHC U TeraiaH COrJIaCHO
HACTaBJIECHHUIO.

Ha ocHOBaHWMM MPOBEIEHHBIX UCCIENOBAHUN Yepe3 15 CyTok sKcneprMeHTa ObUIO yCTaHOBIICHO, YTO BCE BEPOIIIOABI TTOIHO-
CTBIO OCBOOOIMINCH OT T€IBMHUHTOB, Y HUX UMEIN MECTO HOPMAITH3aIis MOP(OIOTHIECKUX M OMOXIMHUUYECKUX TTOKa3aTeneil KpOBH.
VYposens 3putponutos ysenmuuics Ha 10,2 %, a nelikoruros cHu3mIcA Ha 16,5 %, OblIa BEIIBICHA HOPMATH3AIHKS 110 COAEPKAHUIO
reMoriooruHa kposu. Kpome 310r0, HMENo MecTo CHIKeHHe 00miero 6eika CHIBOPOTKH KPOBH NPH YBEIWYECHUH OSITKOB KiIacca allb-
OymuHOB. [Iponcxoanno cHIbKeHHe OeNKOB Kiacca f3- U y-TIOOYIMHOB, YTO CBHIETEIBCTBYET O HOPMATM3ALNH (YHKIMOHAIEHOTO
COCTOSIHUSI IEYCHH.

KiwueBsble cioBa: BepOIIO, 3pUTPOIMTEI, JCHKOIUTHI, JICHKOIUTapHas (Gopmyia, HeMaTono03bl, poa Irichostrongylus n
poxn Oesophagostomum.

CORRECTION OF MORPHO-BIOCHEMICAL PARAMETERS OF CAMEL BLOOD IN CASE OF STRONGYLATOSIS
IN THE CONDITIONS OF AN EDUCATIONAL FARM

Abstract. Currently, the development of camel breeding in the Russian Federation is receiving close attention from special-
ists at various levels of government. Camel breeding is carried out not only in desert and semi-desert zones, they have proven them-
selves well in steppe and forest-steppe territories. Camel farming is a reliable reserve for meat and wool production, and camel milk
prepared according to special recipes can replace a number of medicines in the treatment of serious human diseases. A significant
number of these exotic animals are kept in zoos, participate in circus performances, and educational farms. The limited movement of
animals, the scarcity of diets and their low nutritional value, as well as the lack of a clear scheme of dispensary examination, regular
coprological examination are the main causes of the development of various pathologies, including parasitic ones.

Nematodes parasitize in the gastrointestinal tract, cause serious changes not only in the morpho-biochemical parameters of
the blood, but also change the functional state of the liver, which dictates the need, after forced deworming, to restore the function of
hematopoiesis, as well as protein- synthetic liver function, through complex treatment using the specific drug panakur, hemobalance
and hepalan according to the instruction.

Based on the studies conducted, after 15 days of the experiment, it was found that all camels were completely free of hel-
minths in them, and normalization of morphological and biochemical blood parameters took place. The level of erythrocytes in-
creased by 10.2 %, and leukocytes decreased by 16.5 %, normalization of the hemoglobin content of the blood was revealed. In addi-
tion, there was a decrease in total serum protein, with an increase in albumin class proteins. There was a decrease in proteins of the -
and y-globulin class, which indicates the normalization of the functional state of the liver.

Keywords: camel, erythrocytes, leukocytes, leukocyte formula, nematodes, genus Trichostrongylus and genus Oesoph-
agostomum.

B Hacrosmiee BpeMsl CrieUaIMCThl arpONPOMBIIITIEHHOr0 KoMIulekca Poccuiickoit denepanun yaensoT NpUCTaIbHOE BHU-
MaHHE Pa3BEJICHUIO BepOIIOJ0B Ul TPOM3BOJICTBA MPOIYKTOB MUTAHUS (MSCO, MOJIOKO), @ TaKXKe IPOM3BOJICTBA LIEPCTH JUIS TEK-
CTUJIBHOM MPOMBIIUIEHHOCTH [1].

3HAUUTENBHOE TIOTOJIOBbE STHX IK30THYECKHX JKMBOTHBIX COJCPIKHTCS B NMUTOMHHKAX, 300MapKax, Ha y4eOHbIX (epmax.
Hapymenne ycrmoBuii KOpMIICHHS U COAEPIKAHUS, TUIIOANHAMUS COTIPOBOXKIAIOTCS Pa3BUTHEM psijia 3a00NeBaHUI caMol pa3HO00-
pazHoil marosioruu, B TOM 4ucie U napasutapHoi. [lo Muenuto I'eprmana A.M., peryssipHas AucIiaHCepU3aIUsl )KUBOTHBIX SIBIISIETCS
MOIIHBIM ()aKTOPOM PAaHHETO BBISABIICHHS U MPEIYNPEKACHNS Pa3BUTH MHOTHX 3a001eBanuii [2].

HecBoeBpemMeHHOE POBE/ICHNE AHTUTEIEMUHTHBIX MEPONPUATHI Cped BepOIIIOI0B MPUBOAUT K IIHPOKOMY PacCIpoOCTpaHe-
HHUIO HEMAaTOJI030B, KOTOphIE NMPOTEKAIOT B BUJE CMELIAHHBIX WHBa3uil [3]. KuiieuHsle relbMHUHTHI, Tapa3uTHPYs, OKa3bIBAIOT BCe-
CTOPOHHEE BIMSIHUE HE TOJBKO Ha CIM3UCThIC 000IOYKH MHUIIEBAPUTEIFHOTO TPAKTA, HO M UMEET MECTO MX 3HAYHUTEIbHOE BIUSHUEC
Ha TEYCHHUEC BCEX OGMCHH]:IX IpoUeECCOB, IMPU 3TOM CEPHLE3HBIM (byHKLlI/IOHaJ'lebIM HU3MCHCHUAM IMOABEPracTcs LIeHTpaHbeIﬁ opraH
oOMeHa — He4YeHb.

Mo marnasIM ManbneBoit 5.M., npu riaucTHOH HHBAa3WU 3HAUUTENBHBIE H3MEHEHHS IIPETEPIIEBAIOT MOP(OIOTrHIECKHE TT0Ka3a-
TN KPOBHU, KOTOPBIE B ONPEEIEHHOH Mepe SBIIOTCS MapKepaMH WHBA3HOHHEIX OOJIe3HEH, Y4TO MO3BOJISET Ha PAaHHHUX CTaJHsIX
JIMarHOCTHPOBATH U BRIBIAITH ITapa3uTapHble Oone3nn [3].

B 3Tolt cBA3M B MepHOA MPOBEICHUS AETSIbMUHTH3ANNN 1IeI1eCO00Pa3HO HCIONIB30BaTh MPENapaThl, IO3BOISIONIIE HOpMa-
NM30BaTh (YHKIMOHAIBHOE COCTOSIHUE BCETO OpPraHM3Ma B IEJIOM H OCHOBHOT'O OpraHa oOMeHa — Ie4eHH.

Ilens MccnenoBaHUA: Pa3paboOTaTh M MPEIOKUTH CIOCOO KOPPEKIMU MOP(HO-OHOXUMHUSCKUX MOKa3aTele KPOBH Bep-
OJIIOJIOB MPH CTPOHTHIISATO3aX.
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Marepuas u Meroabl. B yueGHOM X03s1#icTBe comepxarcs 6 ronoB BepONIonoB B Bo3pacte oT 3 1o 5 jer. Coxepikanue
KPYTJIOTOZI0BOE CTOIMIIOBOE MPH OJAHOTHITHOM KOPMIIEHHH. B cocTaBe paiyioHa — CEHO pa3HOTPABHOE M IPOOJIEHBIE KOHLEHTPATHI
(muenuna+osec). MOLMOH KUBOTHBIX OCYIIECTBIACTCS Ha TeppuTOpuM (epmbl. JlucnaHcepHoe 00CieOBaHUE O IPOBEACHUS
HACTOSIIUX UCCIEN0BaHU cpeu BepOIoI0B HE MPOBOAUIOCE. JIMarHo3 Ha TeIbMUHTO3B] Y KUBOTHBIX YCTAHABIUBAIN KOMILIEKC-
HO, C yY4ETOM KIIMHUYECKHX M JTaOOPaTOPHBIX MCCIICAOBAHUH (KOMIPOIOTHYECKOe HecienoBanue) [3].

B xozme sKkcnepHMeHTANBHBIX HCCIeOBaHM OB coOpaHbI MpoOB! (eKanuii Uil MOATBEPKACHMS AuarHos3a. I elrbMHUHTO-
OBOCKOIIHIO IpoBoamiy 1o Merony PromnebopHa. [loce KyabTHBHpoBaHMs (heKaany McciienoBay o Merony bepmana — Opiosa.
B3srta kpoBb BepOIIOIOB IS IPOBEICHUS MOP(HO-ONOXUMHUIECKHUX HCCISOBAaHUH 10 M depe3 15 mHel mociie COueTaHHOTO MpUMe-
HEHUsS IIpeTapaToB.

Konponorudeckue u reMaToJIOru4ecKie UCcCiIeJOBaHUS IPOBOAWIN B J1abopaTopun Kadeapsl He3apa3HBIX OoJe3Heil MEHU
npodeccopa Kabpma A.A. u MmexkadenpaibHol nabopatopun WHcTuTyTa BetepuHapHoi memuuuasl ®I'BOY BO IOxHO-
VYpansckuiit [AY.

[TpoBoauaM KOHTPONIb >KUBOI Macchl JKUBOTHBIX AT MPUMEHEHHs aHTHI'€JIbMHHTHOTO Iperapara COIJIACHO HAaCTaBICHUIO.
BceM nmomonbeITHEIM BepOIIoIaM BMeCTe ¢ KOHIICHTpaTaMH 33aBalli TaHAKyp U3 pacdeTa 34 MI/KT )KMBOH MacChl OJJTHOKPAaTHO, BBO-
VI TeMoOaltaHe B KOJIMYecTBe | MIT Ha 45 KT )KHMBOH Macchl ¢ HHTepBaJIoM 48 4acoB B TedeHHe 15 cyTok.

Jnst HopManm3anuy (GYHKIMOHAJIBHOTO COCTOSIHUS Te4eHH ObUTa UCIBITaHa OMOJIOTHYECKH aKTHUBHAs JOOABKa TeranaH, Ko-
TOPYIO BBOJMJIM B COCTaBe KOHIIGHTPATOB MHANBHYAJIbHO €KEJHEBHO B TedeHHe 15 cyTok B 103e 20 MII Ha TOJIOBY.

Mopdo-6uoxuMmdeckre mokasarean KpoBU ObIIM MCCIEI0BAaHbl YHU(DUIMPOBAHHBIMH NIPUHATBEIMU B BETEPHHAPHOMN MPAKTUKE
METOJIaMH, a TIOJTydeHHbIE TaHHBIE CPABHUBAIM C HOPMAaTHUBHBIMH, KOTOphIe puBoasaT JloGanosa T.B., 'abynmuna O./1. [4, 5, 6, 7].

[omyueHHsIii MaTepuan mHmoABepraics MaTeMaTH4eckoidl o0paboTKe ¢ HCHONb30BaHMEM KPHUTEPHUs JOCTOBEPHOCTU IIO
CThIOZIEHTY.

Pe3yabsTaThl ncciaeqoBanmii. Ha ocHOBaHNM ITPOBEAECHHBIX KOIPOJIOTHYECKUX MCCISIOBAaHNH BepOIIIOI0B HaMH OblTa ycTa-
HOBJICHA 3apa)KEHHOCTD JKMBOTHBIX CTPOHTWIIITO3aMU. [locie KyapTHBHpOBaHMS (eKaanu uccienoBain mo Merony bepmana — Op-
noBa. [Ipu 3ToM ObUIH 0OHAPYKEHBI KUBBIE TTOJIBIDKHBIC JTMYNHKH JBYX POAOB CTPOHTWIAT: Trichostrongylus v Oesophagostomum.
VY muuuHoK pona Trichostrongylus 16 KUIIEYHBIX KIETOK. XBOCTOBOW KoHeI yexymka kopoTkuid (0,08-0,1 Mmm). XBOCTOBOI KOHEIl
Haxopsmmeiics B YeXJIMKE JIMYMHKN OKaHYMBACTCS MIUMUKOM. Y JUIHHOK poaa Oesophagostomum 20 KUIIEYHBIX KIETOK, PACIIOJO-
JKCHHBIX B JIBa psiaa. XBOCTOBOHM KOHeN ueximka AnuHHb (0,23-0,28 MM), HUTEBHIHO HCTOHYCH.

Kumeunsie HeMaTOb!I y JKBAYHBIX NMAPA3sUTUPYIOT B ACCOIMAIIMI M OKA3bIBAIOT OOIIEe MATOTEHHOE BIMSHHE: HEMATOABI pojia
Trichostrongylus mapa3uTUpPyYIOT B XKeIyAKe U TOHKUX KHUIIKaX; HeMaTosl poxa Oesophagostomum Napa3UTHPYIOT B TOJICTON KHUIIIKE.

VY JKMBOTHBIX HaOIIOaTIaCh CPEIHSS 3apaKEHHOCTh IeJIbMIHTAMHU, TaK KaK B TPEX IUICHKAX B3BECH OOHApY)XuBajH ot 4 10 8
SIMI] CTPOHTHJIAT.

[Mocne BBeeHNs aHTTEIEMUHTHOTO TIpeTapaTa BceM HaXOASIINMCS B SKCIIEpHMEHTe BepOiIrojaM ObIIIO YCTaHOBJIEHO IIOJTHOE
0CBOOOXKIEHHE HX OT nmapa3utoB. Ha 15-e cyTku npu KOIpOIOrnieckoM UCCIeIOBaHUH (heKaIMii SHIl HeMaTo 00HapyXeHo He OBUIO.

I'emartonormyeckie mokazaTeny KPOBH JO NMPUMEHEHHs NpPEMapaToB XapaKTEePHU30BAINCh CHIDKCHHEM OOIIEro KONMYecTBa
SPUTPONUTOB U remoryiobuHa Ha 14,4 u 9,6 % COOTBETCTBEHHO, YTO AAET OCHOBAHMS IPEIOIAraTh Pa3BUTHE y KHUBOTHBIX T'HIIO-
XPOMHOW aHEeMUH, a 3TO MPSAMOI IMyTh K CHIDKEHHIO AbIXaTeIbHON (QyHKIUH KpoBH. CleayeT OTMETUTh, YTO 00IIee KOIHIEeCTBO Jei-
KouuToB 06110 HA 19,3 % BbIIIe pedepeHCHBIX 3HAYCHHUH.

OOmuii TeKOnNTO3 CBUIETENHCTBYET O HAMMYUH B OPTaHU3ME BOCHATUTENBHOTO MIPOLecca.

Uepes 15 nmHelt mpoBOAMMOW Tepamnuy B KPOBHU IMOIONBITHBIX )XMBOTHBIX HMEJIO MECTO ITOBBIIIEHHE OOIIEro KOJIUYecTBa
spuTponuToB KpoBu Ha 10,2, remoryiobrHa Ha 6,3 % cooTBeTcTBeHHO. [Ipy CHIDKEHUH O0IIero KoJmyecTBa JeHKOouToB Ha 16,5 %
MOJTy4YeHHBIE JaHHBIE TIO3BOJIIIOT CAENATh 3aKII0UYEHHE O TOM, YTO IT0J] ISHCTBHEM COYETaHHOTO MPHMEHEHHMS IIperapaToB MPOUCXO0-
JIMJIa aKTUBH3AIMs (QYyHKIUH TeMOoII033a, U Ha 9TOM (pOHE MMEJI0 MECTO MOBBINICHHE JBIXaTeIbHOH (DYHKINH KPOBH.

[Ipu ananmm3e JeHKOUUTAPHOTO MPOGWIA 0 MPHUMEHEHUS KOMIUIEKCHOTO JedeHus ((OHOBBIE MOKA3aTeN) B KPOBU IOpa-
JKEHHBIX CTPOHTHIISITAMU BepOIro10B ObUTa BEIsBICHA 0a30¢umus. V3BecTHO, 4TO KiIeTKH 6a30(riibl MPHHAMAIOT ydacTue B 00pa3o-
BaHMH HE TOJIBKO TelaphHa, HO M TMCTAMHUHA U TMCTAMHHOIIOJOOHBIX BEIIECTB, KOTOPHIC SIBISAIOTCS BHYTPHCOCYIUCTBIMH SITAMHU.
Kpome 3T0TO0, HMEET MECTO yBeNMUeHHE KJIETOK Y03MHO(MIOB, YTO JaeT OCHOBAaHUE IPEIOIaraTh O CEHCHOMIN3AINN OpraHu3Ma.
VBennueHne ManoyKosIepPHBIX HEHTPOQHIOB B COYETAHHU C BHICOKHM YPOBHEM KJIETOK MOHOLIMTOB MOXKET CBHETEIHCTBOBATH O
BSUIO MPOTEKAOIIEM BOCTIAMTENILHOM ITPOLiecce, KOTOPBIH, Ha Halll B3IJIS, JIOKAIU3YETCsl B TOHKOM OT/ENe KHIIEYHUKA. DTO Mpe-
TIOJIO’KEHHUE TIOATBEPIKIACTCS KOMPOJIOTMUSCKUM HCCIIEI0OBAaHUEM Kalla BepOIIIOJIOB, T/ie ObUIN 00OHAPY KEHBI Siflla CTPOHTHIIST.

K koHIly Nleyenys B JieliKorpaMMe MOJOIBITHBIX BepOIII0I0B MPOUCXOAMIIO Mepepacnpe/ieieHHe KICTOK JIEHKOIUTapHOTO Psi-
Jla B CTOpOHY HOpManm3aruu. Tak, ypoBeHb 0a30()MIIOB CHU3MIICS B COOTBETCTBMH C HOPMAaTHBHBIMK JaHHBIMHU. BhIsIBICHO CHIDKe-
HHUE KJICTOK 303MHO(MIIOB, MAIOYKOSIIEPHBIX HEWTPODUIOB W MOHOLIHUTOB, YTO CBHIAETEIHCTBYET O CHIDKEHHH BOCIIAIUTEIHHOTO
Iporecca U auiepradeckoil peaknun opranusma. Cieayer OTMETHTb, 9TO JaHHOE CHIDKEHHE HaXOIMIOCh B Tpeenax (GH3HoIornye-
CKUX 3HaYCHHH.

Pe3yspTaThl KOMIUIEKCHOTO JICYSHHsI BEPOJIIOJIOB U MX BIHMSHMS Ha IOKa3aTenn oOMeHa OeNKOBBIX COSJUHEHUH Mpe/ICTaBIIe-
HBI B TabmmIe 1.

Tab6auna 1 — buoxuMuyecKue MoKa3aTe/i CHIBOPOTKH KPOBH Bep0.J11010B Ha hoHe MPoBOoAUMOro jJeuenusi (M+n; n=6)

[lokazarenu 3HaueHus nokasarenen
J10 ieueHust (hoH) nocJe JeueHust
OOwwuii 6eoK, 1/11 82,8 £ 0,09 70,7 £0,1*
[Iporennorpamma, % | AnpOyMUHBI 30,6 £0,10 453 +0,07**
0-TJIOOYJTHHBI 14,3 +0,11 15,0 +£0,05
B-ro6ynuHbI 18,7 0,09 16,3 £0,03**
Y-TJI00YIHHBI 36,4+0,12 23,4 +0,]13%*%*
AnAT, mmois /11 yac 0,72+0,11 0,61 +0,02*
AcAT, mmous j1/gac 0,50 +0,09 0,36 +0,06**
BunpyOouH MMOJITB/JIT 49+ 0,09 4.1 +0,04**

Ipumeuanue: M — cpednsis apugpmemuueckas no spynne; £m — ouudKa cpeoHel apuhmemuieckoll; n — YUcio HCUGONHbIX 6 2PYNne;
docmoseprocmeb: * — P<0,05; **— P<0,01; ***— P<0,001 [8].
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ITo maTtepnanam Tabiumpl 1 BUIHO, 9TO (GOHOBBIC MTOKA3aTENN OMOXMMHYECKOTO COCTaBa KPOBH BEpOIIONOB UMEIOT OTKIIO-
HEHUsI OT HOPMAaTHBHBIX 3HaYEHHH. YPOBEHb 0011ero OemKka CbIBOPOTKH Ha 25,4 % BBIIIE CPEHUX HOPMATUBHBIX JAHHBIX MPH HU3-
KOM ypoBHE 0eNlKoB Kiacca anbOymuHoB. Vx comepxanue Ob110 Ha 30,5 % Hike HOpMbl. CHIKEHHE OEIKOB 3TOTO Kjlacca JaeT oc-
HOBaHHUE MPEJIIoaraTth O CHHKEHUU TEUSHUs] 0OMEHHBIX MPOIECCOB B IIETIOM U OEIKOBOT0 0OMEHa B YaCTHOCTH.

Kpome Toro, umeeT MecTo HE3HAUUTENIbHOE CHIKEHHE OEIKOB Kilacca 0-TJ100yIuHOB Ha 9,1 % IpH BBICOKOM YPOBHE OEIKOB
Kiacca f- u y-riooynuHoB. X ypoBeHs 0611 Ha 43,8 1 34,8 % COOTBETCTBEHHO BHIIIIE.

[MomyuenHslif MaTepran yoequTeNTbHO CBUAETENBCTBYET O TOM, UTO IPH JTAHHOI NMATOJIOTHH ITyOOKHEe H3MEHEHHMS IIpeTepIie-
BAIOT TeMATOINTHI IEYESHH, a 3TO IPSIMOH ITyTh K CHIDKEHHUIO €€ OEIIKOBOCHHTETHIECKOH 1 JIETOKCUKAIIMOHHON (pyHKITHHA.

[Ipennonoxenne o MOPaXCHUH TIEYEHH MTOATBEPIKIACTCS BHICOKOH aKTHBHOCTHIO OCHOBHBIX (DEPMEHTOB IHepeaMHHHPOBa-
uust — AcAT (acmapraramunotpancgepasa) u ocodenno ATAT (anmanuHamuHOTpaHChepasa) U ypoBHs OHIMPYyOHHA, COIepIKaHUE
KOTOpOTro 05110 Ha 22,9 % BbIIIE HOPMBI.

K koHITy 3KCIIepUMEHTaNBHOTO UCCIEIOBAaHUS COYETAaHHOE MPUMEHEHHE aHTUTEIbMHUHTHKA, TeMo0alaHca U TenaTonpoTeK-
TOpa remnanaHa CBUAETENbCTBYIOT O TOM, YTO B KPOBH OOJIBHBIX UMEET MECTO HOpMaH3alys OHOXHMHUUECKUX TTOKa3aTeIeil KpOBH.

B sTOT nmepros MMeno MecTo CHIDKeHHe o0miero Oenka ceiBopoTkH Ha 14,7 (P<0,01) B cpaBHeHHU ¢ (OHOBEIMH ITOKa3aTeIs-
MH KPOBH, BEIp2)KEHHOM YBEJIMUSHUH OENIKOB Kilacca anb0yMHUHOB, ypOBeHb KOTOPHIX Ha 48,0 % (P<0,01) Gbu1 BBIIE MpEAbIIyIIETO
nccienosanus. Ha ¢oHe mpoBoauMoit Tepanuu B IpOTEeHHOTpaMMe IIPOMCXOAMIIO Iiepepacipe/ieeHe 0enKkoB Kiracca II00yInHOB.
Tak, ypoBeHb 0€KOB Kiacca y-ra00yauHOB ObLT BhIe Ha 4,8 %, ojHaKo cTaTHCTHYeCKast 00paboTKa He MOATBEPANIA JOCTOBEPHBIX
pa3nu4ui, a CHIKEeHHE OeNKOB Kilacca f3- U y-TII00yIHHOB HMENU JOCTOBEPHOE pa3iuire. Y POBEeHb OENKOB B-rI00yIMHOB CHU3MWICA
Ha 16,3 (P<0,01), y-rno6ynunos — Ha 35,8 % (P<0,001) cootBeTcTBeHHO. [loTyueHHbIE TaHHBIE CBUETENBCTBYIOT O HOPMAIU3aLUH
(YHKIMOHATBHOTO COCTOSIHUS TE€UYEHH U TOBBIMIEHUH €€ JAeTOKCUKAMOHHON crocoOHocTu. KpoMe 3TOro, MpOUCXOANNIO CHUKEHUE
AKTUBHOCTH OCHOBHBIX (pepMeHTOB nepeamunupoBanus ANAT u AcAT Ha 15,3 (P<0,05) u 28 % (P<0,01) coorBercTBeHHO. Takum
00pa3oM, COUYeTaHHOE IPHMEHEHHE MPENapaToB MPU CTPOHTMIIITO3aX CHOCOOCTBYET HOPMAIM3alUU (pYHKIMOHAIEHOTO COCTOSHHS
TICYCHHU.

®dapmakoMHAMHKA TIPUMEHSAEMBIX MpenapaTtoB HU3N0IOTHIecKd 00ocHOBaHa. Tak, mo manHeM VIDAL, «... BXomsammuii B
COCTaB mpenapara HaHakyp (eHOeHIa30s1 obslagaeT IIMPOKUM CIEKTPOM AHTHIEJIBMHUHTHOTO AEHCTBHS, aKTUBEH B OTHOIICHUH
B3POCIBIX (OPM, THINHOK H UL HEMATO]I JKeIIyJOUYHO-KHIIIEYHOTO TPakTa. B TepaneBTnuecknx mo3ax He 001aaeT KyMyJ ISITUBHBIM,
9MOPHOTOKCHYECKUM, TEPATOT€HHBIM U aJIepreHHBIMU CBOIicTBaMm» [9].

Mo pmamabM ['onopseBoit M.M., «... MOJMy4eH BBICOKHH TepameBTHUECKHH 3((EKT HpH JIEYEHHH Temaro3a y KOpOB-
MEPBOTENOK MPENapaToM TrenalaH — IenaTonpoTeKTOPOM HOBOTO MOKOJEHHS Ui HOPMAaNM3alUM M YIIydImIeHUs paboThl MEUYeHH,
oOMeHa BeIeCTB ¥ YMEHBIICHUs BIUSHAS cTpecca Y )KHMBOTHBIX. Cozepkanue: 6eranH, copounon, DL-MeTHOHNH, KpeaTHH, THOKTO-
Basl KHCJIOTA, SKCTPAKT COJOAKU, METHITHAPOKCHOEH30aT, KUCIOTa COpOMHOBas. IIpHMEHSIOT Ui HOpMAalIW3alUH COCTOSHUS H
(GyHKUMIT Ie4eHH, yMEHBIICHNST a0OMUHAIBEHOTO JKUPA, YBEIWYEHHS TPYJHBIX MBI, HOBBIIEHUS KU3HECIIOCOOHOCTH ¥ IPOIYK-
THUBHOCTH )KMBOTHBIX IIPH TOKCHYECKOI I'elaToenpeccuy, KOKIIIH03ax, TEIUIOBOM U IPYTHX cTpeccax. KopMoBas 1o06aBka He TOK-
CHYHa, He 00/1a1aeT KyMYJIATUBHBIM U SMOPHOTOKCHYECKIM aeicTBuem» [10].

[o manaemM VIDAL, remo0anaHc coaepKUT KOMIIEKC OHOJIOTHYECKH aKTUBHBIX BEIIECTB, OJarogaps KOTOPhIM ONTHMH3H-
pyeT oOMeHHbIE NPOILECcCH B Opranu3Me (OeIKOBbIH, BATAMUHHBIA U MHHEpalbHbIH). KOMIOHEHTHI IpenapaTa yqacTBYIOT B KpOBe-
TBOPHBIX IIPOIIECCaX, CTUMYIHPYIOT T€MOII033, HOPMATHU3YIOT ()OPMyITy KPOBH, MOBBIMIAIOT OAKTEPHLIUIHYIO M JHIOTPOIHYIO aK-
TUBHOCTB CBIBOPOTKH KPOBH, BOCCTAHABIMBAIOT (DYHKIMIO IIEUEHH, OKA3bIBAIOT MMMYHOMOIYJIHPYIOIIEee NECHCTBHE, SIBISIOTCS HC-
TOYHHKOM SHEPTeTHYECKOTO 0OMEHa B KIIeTKe [9].

O060011as MoTyYeHHbIH MaTepuail, Heo0X0JUMO OTMETHTh, YTO B IIEPHO/] MIPOBECHHS IPOTHBONAPA3HTAPHBIX MEPONPUATHI
HEO0OXOIMMO YUUTHIBATh HE TOJBKO M3MEHEHHS] B MECTaX JIOKAIM3ALMH Mapa3uToB, HO M IIyOOKHEe M3MEHEHHs, KOTOPBIM IOBepra-
10TCs MOP(O-ONOXUMHUYECKHE TI0Ka3aTeIH KPOBH, U IPH CTPOHTHIIITO3aX HMEET MECTO MOpakKeHHe IEHTPAIILHOTO OpraHa ooOMeHa —
MIEYEHH, CIIeI0BATENbHO, B CXEMY JIeUeHHsI HeOOXOMMO BKITIOYATh IIPENaparsl, 001afarone MHIPOKUM CIIEKTPOM (hapMaKoIoruye-
CKOTI'0 JEeHCTBHA.

Ha ocHOBaHMM IPOBECHHBIX HCCIESIOBAHINA HEOOXOANMO CAENATh CICAYIONINE BEIBOIBI.

1. TIlpu comepkaHWU KUBOTHBIX B YCIOBHSX y4eOHOTO XO3AHCTBA IeTIecO00pa3HO pa3HOOOpa3UTh KOPMOBOW PAaIllioH Bep-
OJIIOJIOB C 00s13aTEebHBIM BKIIIOYEHHEM B €T'0 COCTaB BUTAMUHHO-MHUHEPAIBHBIX PEMHKCOB.

2. Heo0XxoauMo opraHn30BaTh YETKOE PEryJIsipHOE AUCIIAHCEPHOE 00CiIeoBaHNe BepOIIOI0B C 00s3aTeNbHBIM BKIIIOUCHH-
€M B CXeMY HCCIICJIOBaHUI pPe3yJIbTaTOB aHAIM3a KPOBH, MOYH M KaJja.

3. Ilpu cTpoHrmIsATO3aX B CXEMY JICUSHHs IIeIeco00pa3HO BKIIIOYATh Mpenaparsl, CTUMYJIMPYIONIHE Bce BUABI OOMEHa Be-
IIECTB M (PYHKINOHATBHOE COCTOSTHUE MEUEHH.
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YIK 619:616.993.19:615.28.03
B.B. /lponos, P.B. ll]lepounun, U.H. fIxkosnesa, E.I'. fIxosénesa

OLIEHKA Y®®EKTUBHOCTHU AHTUIMMEPUO3HbIX CPEJICTB IIPU SKCIIEPUMEHTAJIBHOM
3APAKEHHM UBITIST-EPOMJIEPOB

AHHOTanms. B skcrepuMeHTe HCIONB30BaIN aHTHIIMEpHO3HBIE NTpenapaThl HECKOJIBKUX IPYIIT: HOHO(OPHBIE aHTHONOTH-
KH{, CHHTETHYECKHE IIperaparsl, ONOJOTHUECKH aKTUBHEIE JOOaBKH K KOPMY, KOMIUIEKCHBIE Ipernapatsl. M3 mpoOs moMéEra oT IbI-
nAT-OpoiinepoB OblIa BIAETICHA CMECh KyNnbTyp E. acervulina, E. maxima n E. Tenella, koTopoii 3apakanu IBIIIAT U ONPEIEIsIN
qyBCTBUTENIBHOCTh BO30OYAUTENEH K HM3ydaeMbIM IpenapaTaM. YUUTHIBAIM MOKA3aTeNU: COXPAHHOCTh, JUHAMUKY CPEIHEH Macchl
Tena, npotuBoKOKIMAN03HbIH uHAEKC ([IKU). CoxpaHHOCTD LBIILIAT B IPYIIE, 3apaKeHHOW CMECBHIO dMepUil M He MOoydaBLIeH
neyenue, coctasuna 50 %. B rpymnme, momydasmieif ¢ KOpMOM KOMITIEKCHOE CPEJCTBO HUKapOasMH+MOHEH3UH — 67 %, B rpymime,
LBIUIITaM KOTOPOH CKapMiHMBaiH Jlacanorug — 83 %. B KOHTpoOnbHOH Tpymie 3MO0pOBBIX NTHI[ M BO BCEX OCTATBHBIX OIBITHBIX
TpyIIax IMagexa OBIUIT He ObII0. B cpaBHEeHNH ¢ Maccoi IBIUIAT KOHTPOJIBHOH 3apaskeHHOI IPYNIIBI, BCe MpenapaThl B Pa3HOH
CTENEHH NPeIOTBPATIIIN pe3Koe CHIKEHNEe Habopa MaccChl Tella, CBA3aHHOE C BBEJCHHUEM OOLHCT: 0JICOCTaT, MalypPOMHUIIMH U IPOaK-
TUB — B OOJIBIIEH CTENEHH, JIacaJoIHA ITOJHOCTHI0 He KOMIIEHCHPOBAJ 3TOT Hpoliecc. BBICOKyI0 4yBCTBHTEIBHOCTE BO3OYIUTENS K
npenapatam (o IIKH) umenn rpynmel, moxyyapiiie B KauecTBe NPOPUIAKTUIECKHX 3HMEPHO3HBIX CPEACTB OIE0CTaT U MPOAKTHUB;
MaJlypaMHIHH, MaypaMUIMH+HUKapOa3HH, MOHEH3UH, CAIMHOMHULIUH TOKa3ald yMEepeHHY0 3()()EKTUBHOCTh B OTHOLIEHUH diiMe-
pHii; HU3Kast 1YyBCTBUTEIBHOCTD K IpenapaTaM OTMeYatach B TpyMNax, MONy4YaBIINX HUKapOa3sHH+MOHEH3HH U nacanouua. Ha ocHo-
Be MOJTYYEHHBIX YKCIIEPHMEHTAIbHBIX JaHHBIX BETEPHHAPHOM CIy>kOe X03siicTBa JaHBl peKOMEHIAlUH 110 TPAaMOTHOM POTAINK aH-
THUAHMEPHO3HBIX IPeraparos.

KnroueBble cioBa: »iiMepro3, UBIUITAa-Opoiiepbl, HOHOGOPHBIE aHTHOMOTUKY, KOKIMIMOCTATHKH, KOPMOBBIE 100aBKH,
MIPOTUBOKOKIMIMO3HBIN HHIEKC, Macca Tella.

EVALUATION OF THE EFFECTIVENESS OF ANTI-BACTERIAL AGENTS IN EXPERIMENTAL
INFECTION OF BROILER CHICKENS

Abstract. Antiemeriotic drugs of several groups were used in the experiment: ionophoric antibiotics, synthetic drugs, biolog-
ically active feed additives, complex preparations. A mixture of E. acervulina, E. maxima and E. Tenella cultures was isolated from a
sample of droppings from broiler chickens, which infected chickens and determined the sensitivity of pathogens to the studied drugs.
The following indicators were taken into account: safety, dynamics of average body weight, anticoccidiosis index (PKI). The safety
of chickens in the group infected with a mixture of eimeria and not treated was 50 %. In the group that received the complex drug
nicarbazine + monenzine with food — 67 %, in the group whose chickens were fed lasalocide — 83 %. There were no chicken deaths
in the control group of healthy birds and in all other experimental groups. In comparison with the weight of chickens of the control
infected group, all drugs to varying degrees prevented a sharp decrease in body weight gain associated with the introduction of oo-
cysts: oleostat, maduromycin and proactive — to a greater extent, lasalocide did not completely compensate for this process. The
groups receiving oleostat and proactive as prophylactic eimeriotic agents had high sensitivity of the pathogen to drugs (according to
PKI); maduramycin, maduramycin + nicarbazine, monenzine, salinomycin showed moderate efficacy against eimeria; low sensitivity
to drugs was noted in groups receiving nicarbazine + monenzine and lasalocide. Based on the experimental data obtained, the veteri-
nary service of the farm has been given recommendations on the proper rotation of anti-inflammatory drugs.

Keywords: aimeriosis, broiler chickens, ionophoric antibiotics, coccidiostatics, feed additives, anticoccidiosis index, body
weight.

Beenenne. CaMbIM pacpOCTpaHEHHBIM IIPOTO30iHBIM 3a00JI€BaHNEM Ha MTPOMBIIIIEHHBIX NTHUIEBOAYECKHX MPEIIPHATHIX
U B YaCTHBIX ()ePMEPCKUX XO3SHCTBaX SBISIETCS dHMepno3 (KOKIUIN03). Y Kyp 3a0olieBaHHE BEI3BIBAIOT JEBSTH BUIOB Iapa3UTOB,
OTHOCSIIIUXCSL K pOAy dHMepHH, Hauboyee BHPYJISHTHBIMH M pactpocTpaHeHHbMH B P® sBrstorcs E. Tenella, E. Necatrix,
E. Maxima, E. Acervulina. B sniuTennanbHbIX KJIeTKax KUIICYHUKA SMEPUH MPOXOAAT TPH CTANH Pa3BUTHS U MOT'YT MHOTOKpPAaTHO
YBEJINYUBATH CBOIO YHCIEHHOCTh. OOIMCTHI, BBISINSIONHECS ¢ (eKaTUIMH, CIIOCOOHBI IJIMTENIBHO COXPAHATHCS BO BHEIIHEH cpene,
He Tepsisi CBoeH aKTHBHOCTH. B030yauTenb, NOCeNssCh BHYTPH SIUTEIHANBHBIX KIETOK KHIICYHUKA, pa3pyllaeT UX, BbI3bIBas HE0O-
paTuMoe HapyIIeHHE TIPOIECCOB MUINEBAPEHHS U BCACHIBAHUS MUTATEIBHBIX BEIIECTB. DKOHOMHYECKHE MTOTEPH OT 3TOTO 3a00ieBa-
HUS CKJIQJ(BIBAIOTCS M3 TaJ[e’Ka MOJIOJHSAKA IITHI, HHTOKCHKAIlUH U TPHCOEANHEHHs OaKTepHaIbHBIX HH(EKIHH, TPOBOKAINH 00JIe3-
HeW MeUeHN W BTOPHYHBIX MMMYHOAS(HINTOB, CHIDKCHUS! KaueCTBa HAIPSHKEHHOCTH ITOCTBAKI[MHAIIBHOTO HMMYHHTETA, CHIKEHHS
MIPUBECOB M yXyIMEeHUS 3G ()EeKTUBHOCTH UCIONB30BaHHUS KOPMOB, YBEIMUCHHUS] CPOKOB Hadana SHIEKIAAKNA U JPYTHX HETaTHBHBIX
MOCNeICTBUH. B epMepcKkux X03sHCTBaX MPU HAMOJIBHOM U BHITYJIBHOM COJEP)KaHUH NTHUIl OYEHb YacTO Pa3BHBAETCS CMeEIIaHHas
MHBAa3Ms, KOTJa 3iiMepHO3 yallle BCEro COueTaeTcs ¢ aCKapHuo30M, TeTepaku1030M U KapHiuispuosom [1, 2].

B mepuoxa moAroToBKM NTUYHHMKOB MEpPe]T MOCaKOMH HOBOI MTHUIIBI TPOBOAUTCS KOMIUIEKC MEPONPHUATH, HANIPABICHHBIX Ha
yMEHbIICHHE WHBa3HOHHOTO (oHa Ha mTHUe(adpHKax: MEXaHHYECKOe yaajeHHe MCIOJb30BaHHON MOJCTHIIKH, YCTPaHEHHE OCTaB-
MIMXCSI OOLUCT dMepHi 00)KUTOM U HCIONB30BaHUEM JIe3HMH(pEKTaHTOB. OCYIIECTBISIIOTCS TAKXKe MEpBI, TIPU3BAHHBIC HE JIOIYCTUTh
MEXaHHIECKOe PacIpOCTpaHeHHe KOKIUAH (0100e301macHOCTh CO CTOPOHBI MEPCOHANA, YHUYTOXKEHHE TPBI3yHOB, HACEKOMBIX H JIp.).

Mertozapl 60pBOBI ¢ HMEPHO30M 3aBUCAT OT CTagUi Pa3BUTHUS Mapas3uTa. Tak, Iocie MPOBEACHHS KaueCTBEHHOH e3NHBA3NI
MOMEIIEHNH U MPEeIMETOB yX0/a UCKITIOYAeTCs] BO3MOXKHOCTD 3apa)K€HHs NITHI] SK30T€HHBIMH (opMaMu Bo3Oymurens. [ mpenot-
BpAILICHUsI SHIOTCHHOH cTaquu 3a00JIeBaHus NTUIAM 3aal0T C KOPMOM MPOTHBOIHMEPHO3HBIC MPENapaThl PasINyHbIX (hapMaKoyo-
rudgeckux rpymnn [3]. MHorna ¢ 3Toi 1ebio UCMONB3YIOT BaKIMHbL, HO B HAIlleil CTpaHe 3TO HE HAILIO IIMPOKOro MpUMeHeHus. B
HACTosIIIee BpeMsl €HHON KIacCH(UKAIMU TPOTHBOIIMEPHO3HBIX CPEICTB HE CYIIECTBYET, HO B HAYYHOIl INTEpaType MPHUHATO HX
HO/IPA3/IeNATh Ha JBE TPYIMNbI: XUMUYECKHe (CHHTETHUECKUE) MpenapaThl i HOHO(OPHbIe aHTUOMOTHKU. ECTh MOJI0KUTENBHEIE (-
(eKTBI OT NMPHUMEHEHUs] PACTUTENBHBIX IIPENapaToB Ha OCHOBE ITOJBIHU TOPBKOH, 3BEp0o0OS MPOJBIPSBICHHOTO, THICSYEINCTHHUKA,
aupa 0OJIOTHOTO, SXUHAICH My pITypHOH u ap. [4, 5, 6, 7].

[MocTostHHOE MPUMEHEHNE OHHUX U TeX XK€ aHTHIMMEPHO3HBIX NIPENapaToB B TEUEHHE JUINTENFHOTO BpEMEHH Ha OJJHOH | TOit
e IPOU3BOJCTBEHHON NTUIIEBOUECKON IIOIA[Ke IPUBONT K Pa3BUTHIO y BO30YIMUTENS TOIEPAHTHOCTH K IpermapaTtam. B cBs3u ¢
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9TUM BO3HHMKAeT HEOOXOJMMOCTH MPOBEACHUS MOHHTOPHHIA, 3aKIIOYAIOIIETOCsS B BBIACJICHUH M HACHTU(HKAIUH BO30YyIHTEI,
OTIPEENEHNH CTENICHN MHBAa3HU U CTENIEHN YyBCTBUTEIBHOCTU K MpenapaTaM BBIIEICHHOTO MOJIEBOT0 H30JITa, HIUPKYIHPYIOLIETO B
KOHKpeTHOM Xo3siicTBe [8]. [IpoBeneHre Takoro MOHUTOPHUHTA MO3BOJIUT IPAaMOTHO M OOOCHOBAaHHO IPOBOAUTH POTALMIO Tpernapa-
TOB B TEUEHHE LIMKJIA BBIPAIIUBAHHs OpoiiaepoB mian Oojee MIUTENbHBIN MEPHOJ BPEMEHH, 00eCTIeunBasl BHICOKYIO COXPAaHHOCTh U
MIPOAYKTUBHOCTH NTHLEI [9].

Ilens uccaexoBaHus: BEISIBUTE B CPABHUTEIHFHOM aCIeKTe aHTHIHMEPHO3HYIO 3((eKTHBHOCTE IIperapaToB pa3HbIX (hapma-
KOJIOTMYECKHX TPYIII IIPH SKCIIEPUMEHTAIBHOM 3apa’keHUH IBIILIAT-OpOHIepoB 3HMEepHO30M.

Marepuas u Metoasl. ViccrenoBanue ObUIO NMPOBEAEHO B paMKaxX HayYHO-HCCIEAOBATEIHCKONH X03I0TOBOPHOI TeMaTHKU
«Omnpernenenye YyBCTBUTEIFHOCTH ITIOJEBBIX M30JIITOB KOKIMIWH K KOKIMAWOCTATHKAM PAa3JIMYHBIX TPYNID B YCIOBHSAX BHBApHS
®I'BOY BO Bbenropoackuii 'AY ¢ npusiedeHueM 1adopaTopuu (QakyipTeTa BeTepuHapHO Menunuubl benroponckoro 'AY mns
BBIZICTICHNS, UACHTU(DUKALUY U CHOPYISIIUH 3HMEpHH, MONTyYeHHBIX OT LBIIIAT-OpOinepoB MPOU3BOACTBEHHON IJIONIAKY HTHUIIE-
BOJUECKOTO X03stiicTBa benaropoackoii obnactu. ITo craHAapTHBIM METOIMKAM OTIPEACIISUICS BUAOBOH cOCTaB 3itmMepuil mo mopgoJo-
TMYECKHM M OMOMETPHYECKHM IpH3HAKaM BO30yAUTENeH U MECTy UX MPEUMYILIECTBEHHON JIOKAIN3aLUH B KUIIEYHUKE SKCIIEPUMEH-
TAJILHO 3apaKEHHBIX [BIUILIT-OpoinepoB. NeHTHHUKAIMIO U TPONEHTHOE COOTHOIICHUE PA3HBIX BUJOB 3HMEpHil, MOACYET KOJIHIe-
CTBa OOIMCT B 1 rpamme dekanuii onpenernsiin B kamepe MakMacrepa [10, 11]. Pe3ucTeHTHOCTH MOTyYEHHOTO MOJIEBOTO H30JITa
SiiMepuii K aHTHPHMEPHO3HBIM TIperiapaTtaM M3ydajd B OIBITE Ha IBIUIATaxX-Opoiepax, MOMyYeHHBIX U3 OJIArONOyYHOTO TO Hapa-
3UTapHBIM 0OJIE3HSM XO3SIHCTBA U BRIPAIICHHBIX B YCIOBHUSX, HCKITIOYAIOIINX NX CHOHTaHHOE 3apaxkeHue. Bbeuio chopmuposano 10
TPYIII UBITIIAT-OpOiNepoB B BO3pacTe TPUHALATU CYTOK 110 6 TOJIOB B KaXkAoH rpymie. LIBIIAT nepBoi rpymnsl He 3apa)ani MUK-
COM M3 OOLIUCT PMMEPHUI, OHA CUUTATIACh KOHTPOJIBHOM He3apa)KeHHOM.

LIpIuIAT co BTOPOH MO AECATYIO IPYIILY 3apa)kalli CHOPYJIHPOBAHHBIMU OOLMCTaMH B fo3e 1,0 Mi/ron (MyJbTHBHIOBOM
MHUKC 2,8 MIIH. oouuct/roin). Bropas rpymnma — KOHTpoJibHAs 3apaskeHHas (LBIUIAT 3apakald, HO MperapaTbl OHH HE MOJTyYall).
[Tume ¢ TpeThell Mo AECATYIO TPYIITY CKapMIIMBAJIM KOPMa C aHTHIHMEPHO3HBIMH IIperapaTaMy Ha poTskeHun 10 cyTok: TpeThel
rpymie — nacanouun 15 %; yerBepToit — HuKap6asuH 8 % + magypamunus 0,75 %; msaToi — HUKap6a3uH 8 % + MoHeH3uH 8 %; mie-
CTOH — canmHOMHUINH 12 %); cenpbMoi — MalypaMHIIHH; BOCBMOH — OJIEOCTAT; IEBATOM IpyIie — MpoakTuB. KoMOMKopM cMennBam
C TpenapataMH B JJ03aX, PEKOMEHIOBAaHHBIX B MHCTPYKIWH IO NMPUMEHEHHUIO, U 32 CYTKH J0 3apaKeHUs] HauMHAIN CKapMJIMBaTh
LBITIISITAM BCEX OIBITHBIX TPYIII, KPOME TIEPBBIX IBYX.

3a nTunelt Beaoch HaOMIIOAEHNE BECh IEPUO SKCIIEPUMEHTA, YIUTHIBAIACh COXPAaHHOCTh. B Hawyae U B KOHIIE OMBITA ITHUILY
B3BELIMBAIIH, ONPEACIIIIN IPOLEHT NpupocTa Macchl U paccunteiBanu [IKU (mpotuBokoknmano3Hslil naaekc) no Kpsuosy M.B.:
x100

% mpuBeca LbIIJISAT OILIP

[TKH = % BBDKUBIUKX LBIIJIAT ONBIT. IP. +
% NpUBeca UBIIJIAT B He3apax.rp.

Wi —Wo
[IpoueHT npuBeca = ————— X 100,
W,
riae: Wo — Bec IBIIUIAT B HAYaJIE OIBITA,

W: — BeC UBIIUIAT B KOHIIE OIBITA (Yepe3 BOCEMb-IECITh CyTOK).

[Nocne moacuera [IKU BerHOCHIIOCE 3aKmoueHe 00 3¢ (heKTHBHOCTH H3y4aeMbIX npenapatos [10].

Pe3yabTaThl co0CTBeHHBIX HecaenoBanuii. Kax BUIHO 13 TaGnuuel 1, B 9KCIIepUMEHTE MCIIOIb30BAIN aHTUIHMEPHO3HbIE
IpernapaTbl HECKOJIBKUX IPYIIT: HOHO(OPHbIE aHTHONOTHKY, CHHTETHIECKHE MPEenapaThl, OMOJIOTHIECKH aKTUBHBIE TOOABKH K KOp-
My, a TaKkKe KOMIUIEKCHBIE ITPenapaThl HUKapOa3uH+Ma ypOMHIINH 1 HIKapOa3HH+MOHEH3HH.

Ta0anna 1 — KpaTkasi ¢papmMakoJiornyecKasi XapaKTepHCTHKA H3y4YaeMbIX NPpenapaTos

IIpenapar |®apmakosaoruyeckas CocraB MexaHu3Mm aelcTBUS
rpynmna
Jlacanonun HOHO(OPHBIH n30uparenpHOe HapyIIeHHe TPAHCIIOPTa HOHOB
aHTUOMOTHK HaTpWsl, KaJvsl, Kalblys U MarHus 4epes
Ouosornueckue MeMOpaHbI ITapa3uTa, YTO BBI3BIBAET
ero rubens
Huxap6a3un MPOTHBOKOKIUANIHHOE |KOMIUTEKC 4,4°- WHTHOUPYET YHEPTeTUIECKUI METa00oIN3M
CpPEZCTBO JUHUTPOIU(EHHIMOYEBUHEI B OpraHU3Me Mapasura

(DNC) u 2-runpo-4,6
quMermnmupuMuanaa (HDP)
Manypamuiiud  |HOHO(OPHBII M30MpaTeNIbHO HAPYIIIACT TPAHCTIOPT UOHOB HATPHS
AHTUOUOTHK Y KaJusl 9epe3 OHOJIOTHUCCKIEe MEMOPaHbI KIICTOK
napasuTa, YTO MPHUBOAUT K HAPYIICHUIO
OCMOTHYECKOT0 OajaHca ¥ ru0eau KOKIMINI

MomneH3uH HOHO(DOPHBII HapyIIaeT IePeHOC KaTHOHOB HATPHUS U KaJHs
aHTHOMOTHK B OOIIMCTE, YTO MPUBOANT K THOEIH KOKITHHI
CanMHOMUIIMH |MOHO(OPHBIH HapyllaeT NepeHOC KaTHOHOB HATPUs U Kalus
aHTUOMOTHK B OOILIUCTE, YTO MPUBOAMUT K THOETH KOKIIMIUH
[Ipoaktus OHMOJIOTUIECKHI tumoi — 3000-5000 mr/kr, pa3HOHAINpaBIeHHBIH, 00YCIOBICHHBIA BXOIAIINMHU
(ITpoaktue Kep |akTuBHas noOaBKka kapBakpoa — 3000-5000 mr/kr, B COCTaB Ipernapara KOMIOHEHTaMHU, KOTOpbIe
RS) K KOpMY kopuyHbli anbaerus — 1500-3000 (HopMaIu3yIoT IpoLecchl MUIIEBaPEHUS
MI/KT Y TIOBBIILIAIOT MPOJYKTUBHOCTH CBUHEH
Oneocrar OHMOJIOTUYECKU SKCTPAKT YECHOKA (AJUTHLHUH), pa3HOHANpPaBJIEHHBIM, 00YCIOBICHHBII BXOISIIMH
aKTHBHas 100aBKa SKCTPAKT KypKyMbl (KypKyMHH), |B COCTaB IperapaTa pacTUTEIbHBIMU
K KOpMY 3¢HUpHOE MACIIO KOPHIIEI KOMITOHEHTAMH, OKa3bIBAIOINMUI

(KOpHYHBIH aJb/ICTHI), DKCTPAKT |KOKLIUIMOCTATHYECKOE ACHCTBHE
CTPYYKOBOTO Iepla (KarcauiuH),
9KCTPAKT I'BO3MKH (9BI'€HON)
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U3 npoOsl moMéTa OT HBILIAT-OpOiIepoB ObLIA BBIICICHA CMECh KYIbTYp E. acervulina, E. maxima u E. tenella. Oouuctet
BO30yAnTENeH IpeACTaBICHBI Ha PUCYHKE 1.

Puc. 1 — Qouuctsl E. acervulina, E. maxima u E. tenella, BbiiejieHHbIe U3 TOMETA OT UBIIIAT-0pPOiiiepoB
(oxyasp x10, 00bexTHB *40)

[Moka3zareny 4yBCTBHTEIBHOCTH cMecH KynbTyp E. acervulina, E. maxima wn E. tenella x n3y4aeMbIM aHTHIHMEPHO3HBIM
mpemnaparam (COXpaHHOCTh, TUHAMUKaA cpeHeit Macchl Tena, [IKI) otpaxeHs! B Tabmmie 2.

Ta0anna 2 — IMokazaTeJn 3KCIEPUMEHTAJIbLHBIX TP IBILISIT

I'pynmna IIpenapar KommgectBo nruig Cpenssist Macca ITHUIIBL, T KU
Ne B IpyIie, o
B HaJaie B KOHIIE B Havdae B KOHIIE
OIIbITa OIIbITa OIIbITa OIBITa
11 KoHTponb HezapakeHHbIH 6 6 430 1150,2 -
22 KoHnTpons 3apaxxeHHbIi 6 3 467 847,2 -
33 Omneocrar 6 6 446 956 168,27
44 Mapgypamurmms, 1 % 6 6 482 936 156,59
55 TIpoaktus 6 6 451 921 162,22
66 Hukap6asusn 8 % + magypamuius 0,75 % 6 6 476 919 155,57
77 Mowuensun 20 % 6 6 464 898 155,84
88 Canmuaomuriys, 12 % 6 6 439 874 159,16
99 Huxap6a3un 8 % + monensus 8 % 6 4 419 869 130,72
110 Jlacamouun 15 % 6 5 444 823 134,26

W3 BelenpuBeeHHON TaOIHIIBI BUIHO, YTO COXPAHHOCTH HBIUIAT B TPYIIIE, 3apaKCHHONW CMEChI0 SHMEpHid U HE MOTyvaB-
mreit nedenue, cocraBuiaa 50 %. B rpymme Ne 9, momydasmiei ¢ KOpMOM KOMIDIEKCHOE CPEICTBO HUKapOa3MH+MOHEH3HH — 67 %, B
rpyrme Ne 10, mprmumsitaM KOoTopoit ckapmuiBany nacanonun — 83 %. B KOHTponbHON TpyTie 310pOBBIX HTHUIL X BO BCEX OCTAIBHBIX
onbITHEIX rpymnmax (Ne 3 — Ne 8) magexxa nbluisAT He ObUTO. Bee maBiie rojoBbI MOJBEPIIIUCEH TATOIOT0AHATOMUYECKOMY BCKPBITHIO
C MMOCTAHOBKOH JIMarHo3a — 3MMepHo3 — M perucTpannell COOTBETCTBYIONIMX H3MEHEHUH B KHIICYHHKE.

Kak BuaHO U3 TaOMHIBI 2, y BCEX IBILIAT, KOTOPbIE ObUIN 3apakKeHbI U MOTydaiH JieueOHbIe TIpenaparsl, 0 CPaBHEHUIO C
KOHTPOJIGHON He3apa)kKeHHOM TPYIIIOH MOTepsi Macchl Tea B KOHIIE ombiTa cocraBmia ot 194,2 (oneocrar) mo 327,2 r (Jacanouun).
B cpaBHEeHMM ¢ Maccoil IBIIIAT KOHTPOJIS 3apa)kKEHHOT0, BCE Mpenaparsl B Pa3INYHOIl CTENEeHH IPEeJOTBPATHUIIN PE3KOe CHIDKCHHE
HabOpa MaccChHl Tella, CBS3aHHOE C BBEJICHUEM OOIMCT: OJIE0CTAT, MalypOMUIIMH U IIPOAKTHB — B OOJIBIIEH CTETIeHH, JIaCAJIOIH TTOJI-
HOCTBIO HE KOMIIEHCHPOBAJI 9TOT IPOLECC.

Moncuer ITKU moxaszain, 4to rpyms ¢ mokaszateneM MeHee 120 u netansHOCThIO O0ee 20 % OTCYTCTBYIOT, T.€. aOCOIIOTHO
HEYyBCTBUTEJIFHBIX BO30yAUTENeH dHiMepro3a K H3ydaeMbIM npenaparam HeT. B anamason ITKU ot 120 no 160 momagaroT melmista
¢ 6-if mo 10-to Tpymnimy, HO ¢ y4ETOM IPOIEHTA Majeka UMEIOT HU3KYI0 YyBCTBUTENILHOCTh K MpeNapaTaM TONbKO IPYIIIbI, MOTy4aB-
mue Hukapba3uH+MoHeH3uH u sacanouua. [IKM 160 u Gosiee MMenn ABe IPyHIbI, MONYYaBIIME B Ka4eCTBE MPOGHIAKTHYECKHX
9MEpPHO3HBIX CPEICTB KOPMOBBIE 100aBKHU oneocTaT u mpoakTus (168,27 u 162,22, coorBercTBerHo). [lo rpagamyn Kpeuiosa M.H.
[11] 3TO cBHAETENBCTBYET O BBICOKOH 4yBCTBUTEIBHOCTH BO3OYAMTENS K 3THUM IpenaparaMm. Uepes roJ NIPUMEHEHHUs 3THX CPEACTB
BO3MOJKHA POTaIUs UX C MaJypaMHUIMHOM, MaIypaMUIIMHOM+HUKapOa3HHOM, MOHEH3UHOM, CaJIMHOMMIIHOM, ITOKA3aBIINX Ha IaH-
HBIIf MOMEHT yMEpEeHHYIO0 3(()EKTHBHOCTS B OTHOIIIEHNH dHMEpHil.

JInst cHIDKEHHsT PUCKAa MHBA3HPOBAHMS ITHII OOLUCTaMHU SiMepHii, kKpoMe (apMaKoIOTHIECKON NMPO(UIAKTHKH IIpernapaTa-
MH, HEOOXOIMMO: KOHTPOJINPOBATh CAHUTAPHOE COCTOSHHE IITHYHHUKOB IIepe]] TI0CAAKOH IBITUIAT; IPOBOJUTH KAYECTBEHHYIO JIE31H-
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Ba3UI0 U JE3UHCEKIHUIO ITOMEIICHUH; NCKIIOYUTH 3aHOC OOLUCT W3BHE, HE JOITyCKas BO3ZMOXKHOCTHU ITIONAJAHMS B NTUYHHUK IUKUX
NTHULL; COOIOAATH ONTUMANIBHBIN MUKPOKINMAT B OMELICHHSX.

Heo6x0MMO IrpaMOTHO NPOBOAUTH POTALMIO TIPENapaToB, IPOBOJS KOHTPOJIb YyBCTBHUTEIBHOCTH MOJICBOH KYJIBTYpBI diiMe-
pHii K HUM, U OH JJOJDKCH HOCHTH CHCTEMaTHYECKHil XapakTep ¢ UCHOJIb30BAHUEM HE TOJIBKO TeCTa Ha UyBCTBHTEIBHOCTB, HO M Me-
TOZOB J1TA0OPATOPHOI MarHOCTUKHM M OLEHKH MATOJIOTMYECKUX U3MEHEHUH B KHIIEYHHMKE. TOJIbKO BBHIIOJHEHHE BCEro KOMIUIEKCA
poQMIaKTHIECKNX Mep MO3BOJIHT ITOJICP)KUBATH OJIATOOTyYHE ITOTOIOBbS IITUIEI IO SHMEpH03y U MOTyJaTh HOpMaTHBHEIE TIOKa-
3aTeJN MPOLYKTUBHOCTH IITHII.

3akaouenne. TakuM 06pa3oM, IO CyMMapHOMY IIOKa3aTelII0 Pe3yJbTaTOB HCCIENOBAHMS IIOJIEBOH KyIbTYPHI diMepHi,
MIPe/ICTaBICHHOM cMechIo E. acervulina, E. maxima n E. tenella, BEIIeIeHHON OT IBIUIAT-OpOIIepoB N3 MPOU3BOACTBEHHBIX IUIOMIA-
JIOK NITUIIEBOIYECKOTO XOJOUHra benaropoackoil obnactH, BBIABICHA CIEAYIOIas YyBCTBUTEIBHOCTh K QHTMAHMEPHO3HBIM Cpel-
CTBaM (B MOPSIJIKE €€ CHIKEHMs): 0JIeocTaT, MaxypamMuIH 1 %, mpoakTus, HUKap6asuH 8 % + maxypamunus 0,75 %, MOHEH3UH
20 %, camuHomuuuH 12 %, Hukap6asud 8 % + moHeH3uH 8 %, macajonun, 15 %. Ha ocHOBe MOMy4eHHBIX SKCIEPUMEHTATBHBIX
JTAHHBIX BETEPUHAPHOH CIIyk0e X035HCTBa JaHBI PEKOMEH/IALIMH 110 TPAMOTHOI POTALlMH AHTHAWMEPHO3HBIX TIPEMNaparos.
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U.B. Kynauenxo, A.11. Macanvikuna

AHAJIN3 COAEPXXAHMUS KEJIE3A B CBIBOPOTKE KPOBH BBICOKOITPOAYKTUBHBIX
MOJIOUHEIX KOPOB B IEPBBII MTEPHO JAKTAIIUA

AnHoTtamms. JKene3o yd4acTByeT B OKHCIMTEIHLHO-BOCCTAaHOBHTEIBHBIX PEAaKIIX, B COCTaBe TeMOINIOOMHA 0OecreunBaeT
TPaHCHOPT KUCIOPOJa U YIIIEKUCIIOTO ra3a, B CTPYKType HEHTPO(DIIIOB BIMSET HA (aroluTO3, yIaCTBYET B MIEPEKUCHOM OKHCIICHUH
JIMITIIOB, B CTAHOBICHUH UMMYHHUTETa, BXOJUT B cocTaB Oojee 70 paznnuHbix epmeHToB. [IpH HcCiIe10BaHUU COMepIKaHus JKee3a
B CBIBOPOTKE KPOBH KOPOB YEPHO-TIECTPOIl MOPO/BI BO3PACTOM TPETHEro OTela B MEPBBIil MEPHO/ JaKTAlUH YCTAHOBIIM COOTBET-
CTBHUE €ro cojiepxanus $husnonornueckoit Hopme — 34,76 MxMonb/1 —y 35 u3 59 ucciaenoBanHbix KopoB (59,32 %), neduruty (aHe-
mun) — 21,18 mxmouns/n — y 17 (28,82 %), u30bITKy (remoxpomatosy) — 41,57 Mxmous/1 — y cemu kopos (11,86 %). Kak neduunr,
TaK ¥ M30BITOK JkeJie3a HMEIOT BaYKHOE JTHAarHOCTUYECKOE 3HAUCHHE M SIBIIOTCS IEHHBIM JIOMOJHUTEIBHBIM HCTOYHHKOM HH(OpMa-
MM B KOMIUIEKCHOH OIIEHKE COCTOSIHHS 3I0POBBSI KOPOB IIPH JUCHAHCEPHU3AINH MOTOJIOBBS Ul IPAMOTHOM, 000CHOBaHHOI U 3¢-
(EeKTUBHON KOPPEKINH MPOPHITAKTHIECCKHX Mep.

KroueBble ci10Ba: KOPOBEL, JKeJIe30, CHIBOPOTKA KPOBH, NEPUIHT, H30BITOK, THarHOCTHIECKOE 3HAUCHHE, KOPPEKIHs, IIPO-
(unakTHka.

IRON CONTENT IN THE HIGH-PRODUCING DAIRY COWS’ BLOOD SERUM DURING
THE FIRST PERIOD OF LACTATION

Abstract. Iron is involved in oxidation-reduction reactions, it ensures the transport of oxygen and carbon dioxide as part of
hemoglobin, affects phagocytosis in the structure of neutrophils, it is involved in lipid peroxidation, in the development of immunity,
and iron is part of more than 70 different enzymes. When studying the blood serum iron content of black-and-white third calving age
cows in the first period of lactation, its content was found to correspond to the physiological norm —34.76 umol/l — in 35 cows out of
59, deficiency (anemia) — 21.18 pmol/l — in seventeen (28.82 %) and excess (hemochromatosis) — 41.57 umol/l — in seven cows
(11.86 %). Both iron deficiency and excess have important diagnostic significance and are a valuable additional source of infor-
mation in the comprehensive assessment of the cows’ health status during the herd medical examination for competent, justified and
effective correction of preventive measures.

Keywords: cows, iron, blood serum, deficit, excess, diagnostic value, correction, prevention.

Jnst nanbHeinero 3)¢GeKTUBHOTO Pa3BUTHS OTPACId MOJIOYHOTO CKOTOBOZACTBA BR)KHOE 3HAYECHHE MMEET PEIICHHE TaKHX
KJTFOYEBBIX MPo0ieM, Kak obecredeHre MOMHOM peaan3aiui TeHeTHIeCKOTo MOTSHIHANIA MOJIOYHONW MPOIyKTUBHOCTH KOPOB, MOBBI-
[ICHHE BOCIIPOU3BOJUTEIbHON (DYHKIMK M KauyecTBa MOJTy4aeMOro MPHUILIOAA, IPOJICHHEe CPOKOB MPOAYKTUBHOTO HCIIOJIb30BAHHS
kopoB. Oco0oe BHUMaHHUE yACISICTCS 3I0POBBIO KOPOB, YTO 00YCIIOBICHO IIUPOKUM PACIIPOCTpaHEeHHEM 3a00JIeBaHuU, CBSI3aHHBIX C
HapylieHreM oOMeHa BEIECTB, Yallle HaOJ0Ja0IIHUXCs Y BRICOKONPOAYKTUBHBIX KOPOB [3, 4, 5, 7]. BOJIBIIMHCTBO METaOOINIECKUX
HApYIICHUI Y KOPOB UMEET CKPHITOE TeueHne 0e3 KIMHHYSCKUX MPU3HAKOB MposiBieHus. OMacHOCTh CKPBITOTO TeueHus! 3abo0JeBa-
HUH COCTOMT B TOM, YTO OHHU YK€ HAHOCST OOJBIION SKOHOMHUYECKHH yIIepO yXyIIIEeHHEM YCBOSEMOCTH KOPMOB, CHIKEHHEM IIPO-
JYKTHBHOCTH, TIJIOZIOBUTOCTH KOPOB, MPEHATATFHOTO M MOCTHATAIBLHOTO Pa3BUTHS TEJAT [6]. B CBs3M ¢ 3THM B yCIOBHSX MPOMBIII-
JICHHOH TEeXHOJIOTMH HEOOXOJNM aKTHUBHBIM KOHTPOJIb COCTOSIHHS 310POBbsI KOPOB. [10OBBINIAETCS OTBETCTBEHHOCTh BETEPHHAPHBIX
CIIEIMAMCTOB 32 CBOCBPEMEHHOE ¥ KaueCTBEHHOE IPOBEJICHUE JUCIIAHCEPHOTO MCCIEIOBAHHS ITOTOJOBbS. Y CHIIMBAETCSI KOHTPOJIb
3a 00ECIEeUYeHHOCTHI0 KOPOB MHUHEPAIBHBIME BEIECTBAMH, YTO O0YCIOBICHO X YaCTON HEIOCTATOYHOCTHIO, AUCOATAHCOM U TOK-
CHYHOCTHIO. Pa3pabaTeiBaroTcst crocoObl KOPPEKIMH MUHEpAIbHOTO oOMeHa [1, 2, 14]. AkTyanbHOCTh MPHOOpPETAET HCCIIeIOBaHNE
KPOBH, IMO3BOJISFOLIEE TTOTyYaTh OOJIBIION 00hEM THArHOCTHIECKOH HH(pOopMaIHy.

B mMuHepansHOM 0OMeHe y KOPOB aKTHBHO HCIOJb3yeTcs jkene30. OHO obecrieunBaeT OpraHu3M KHUCIOPOIOM, YUacTBYET B
Iporeccax TKAHEBOTO JIBIXaHMs, B TIEPEKUCHOM OKHCICHUH JIMITHJIOB, B CTAHOBJIICHUH UMMYHHTETA, BXOJUT B cocTaB Ooisiee 70 pas-
JHYHBIX (epMEeHTOB. B KpOBH KHMBOTHBIX jKelle3a COAEPKUTCS IPHUMEPHO 65 % OT 00I11ero KoJIM4ecTna, Toraa Kak B IIEYCHH U celle-
3enke 1o 10 %, 8 % — B Mbimnnax, 5 % — B ckenere u 2 % — B Apyrux opranax. B Tene kopoBsl Maccoit 600 Kr coiepKUTCs IpUMep-
HO 36 r xene3a. [TokazaHo, 4TO NPU BHEJPEHNH MHHOBALMOHHBIX TEXHOJIOTHH, HEOIArOMOIYYHBIX YCIOBHUIX COACPIKAHHS U KOPM-
JIEHHs1 KOPOB yacTo Habmonaercs nedumur kenesa [1, 8, 10]. Bonpmme notepu xene3a HaOMOJAIOT Y KOPOB B MEPUO] JTAKTAIHH.
Oco0y10 OMacHOCTh BO3HUKHOBEHHSI aTMMEHTAPHOH jKele301epUIMTHOH aHeMUH MPEICTABISIIOT MEPBBIi MEPHO/T JTAKTAIHMH B CBSI3H
C BBICOKOH MPOAYKTHBHOCTBHIO JOWHBIX KOPOB, OTCYTCTBHE B PalHOHE J00aBOK BUTAMHUHOB M MHUKPOJJIEMEHTOB, MOTPEOHOCT B KO-
TOPBIX CYIIECTBEHHO BO3pACTaeT. 3HAUYCHHE NMEET TIIATENbHBIN aHAIIH3 PEe3yJIbTaTOB OIpeIeIeHHs XKene3a B KPOBH KOPOB TIPH IHC-
MaHCEePH3alMH MTOTOJIOBbS C yUYETOM HaJIMUMs MATOJOTUUECKUX er0 U3MEHEHHH, X XapaKTepa, CTEIIeH! Pa3BUTHS, YICIBHOTO Beca U
JIMarHOCTUYECKOH 3HAUMMOCTH ISl HCIIOJIb30BaHUsI B KOMIUIEKCE C JaHHBIMH KIMHUYECKHX MOKa3aTeneil, ONOXMMHYECKOH KapTHUHEI
KPOBH M aHaIn3a KOPMIICHHS IIpH 3P HEeKTHBHOH KOPPEKINH POPHIAKTHISCKIX MEPOIIPUSITHH.

Iesb McclIeTOBaHMil COCTOSIIA B aHANU3E PE3yJIbTATOB ONPEIEICHHs COJEpIKaHMUs XKele3a B KPOBH BBICOKOMPOYKTHBHBIX
MOJIOYHBIX KOPOB B MEPBbIil IIEPUOJT JIAKTAIHMH.

Marepuas U MeTOABI MCCAeq0oBaHusI. MarepuaaoMm Uit TIPOBEICHUS MCCIEIOBAHUN CIIYXKIIA PE3yJIbTaThl OMPENEICHHUS
COJIEpIKAHHUS JKeJie3a B KPOBH 59-1 BBICOKOIIPOYKTHBHBIX MOJIOYHBIX KOPOB YEPHO-IIECTPON MOPO/IbI AMEPUKAHCKOM CENICKIIUH BO3-
PacToM TPEThEro oTelia MEePBOro MePHO/Ia JIAKTAIIMK TPH POBECHUH OCEHHEH JUCIaHCepU3aliy MOroyoBbs. KpoBs 1ist uccieno-
BaHUs OTOMpany, cobirofas MpaBWiIa MIPOBEACHMS JMCIaHcepusauuu. lMccienoBaHusi KPOBH NMPOBOAWINCH B aKKPEAUTOBAHHOM
MeXpallOHHOH BETepUHApHOH 1abopaTopuu Ha aBTOMAaTHYECKOM BETEPHHAPHOM OMOXMMHYECKOM aHaJIN3aTOpe KPOBH C MPUMEHEHH-
M Ha6opa BETCPHUHAPHBIX JUATHOCTUYCCKUX PCArCHTOB I ONIPEACIICHUSA JKEJI€3a B KPOBU )KUBOTHBIX.

l_[pl/l UHTECPIIpETAllUU l'IO.]'ly'-[eHHbIX pe3yHbTaTOB HCITOJIb30BAJIN MeTOlIOHOFI/I‘IeCKI/Iﬁ noaxon, )IOCTyHHbIP'I JJIA BBIIIOJIHCHHUA B
MIPOU3BOJCTBEHHBIX YCIOBUAX. CTEIEHh OTKIOHEHHUH MO COJCPIKaHUIO XKeJe3a y KakIOW KOPOBBI COMOCTABIIIIN C ONTHMAIEHBIMHI
3HAYCHUSIMU (DU3HOJIOTUYECKOH HOPMBI, YKA3aHHBIMU B 3KCIIEPTU3E TPOBOIMBINEH MCCIICIOBAHUS JTa00paTOPHH. YUUTHIBAIN [IATO-
JIOTUYECKHe U3MEHEHUsI XKee3a, UX XapaKTep, CTENeHb Pa3BUTHSI, YAEIbHbINA BEC U TUATHOCTHIECKYIO 3HAYUMOCTb.
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Pe3yabTaThl HccliefoBaHusl U UX o0cy:kaeHue. [1o pesynbraTam aHaln3a OTMETHIIM, YTO TOJBKO Yy 35 u3 59 uccienoBas-
HBIX KOPOB COJEp)KaHHE jKejie3a COOTBETCTBOBANIO (u3noiorndeckoii Hopme (tadin. 1). Ero cpeanee KoauMuecTBoO y 3TUX KOPOB CO-
ctaBuio 34,94 MKMOJIB/JI C UX yIeabHbIM BecoM 59,32 %.

Tab6auna 1 — Conepaxanue jkejie3a B CbIBOPOTKe KPOBH KOpoB (n=27)

Keneso, Keneso, IIponeHT oT 001IETO
KommuecTtro
Kpurepuu onenku MKMOJIB/JT MKMOJIb/JT KOJIMYECTBA Huarnos
KOPOB, T'OJI .
(M#m) (min-max) HCCJICIOBAHHBIX
dusnonoruueckast HopMa 35 34,9443,76 30,0-39.,8 59,32 3710pOBBIE KOPOBBI
Beime pusnonormyeckoil HOpMBI 7 41,57+1,70 40,3-43,5 11,86 T'emoxpomaro3
Hwxe usnonormyeckoit HOpMbI 17 23,474£3,16 16,4-26,8 28,82 Anemus

Tlpumeuanue: peepeHCHBIC 3HAUCHHUS JKele3a, YKa3aHHbIC Ta00paTopueii, MpoBOAUBIIEH nccnenoBanust — 27-40 MKMOJITB/II.

J1711 KOPOB B TIEPBBII MEPHOT JIAKTAIIMK 00CCIICYCHHOCTH JKEJIE30M UMEET BXKHOE 3HAYCHUE. B 3TOT mepnoy| y HUX MEHseTCs
MHTEHCHBHOCTh OOMEHA BEILECTB B CBSI3M BBHINOJIHEHHEM MMM JBOWHOW HAarpy3Kd — JIaKTalWs W BhIHAIIUBaHUE Iutofa. JKemeszo B
oOMeHe BelIeCTB MHTEHCHBHO HCHOJB3YETCs, BXOANUT B COCTaB ABIXATEIbHBIX NUTMEHTOB (IPEUMYILIECTBEHHO — TeMOIJIOONHA U Ya-
CTUYHO — MHUOIJIOOMHA), IUTOXPOMOB, KeJIe30coAepKallix (GepMEHTOB (KaTajla3bl, MUEIONEPOKCHIA3bl), 00ECIeUnBaeT MpOoIece
KPOBETBOPCHUS, HOPMAIBHYIO XH3HEAEATENHPHOCTh KIETOK, PETYIHPYeT HWMMYHOOHMOJIOTHYECKHE TPOHECCHl M OKUCIUTEIHHO-
BOCCTAaHOBHTEJILHBIC PEAKIMU. B yCIOBUIX MPOMBIIUICHHOTO MPOU3BOJICTBA MOJIOKA 3TO BaXKHO HE TOJBKO JJIS TIOTyYCHHS BHICOKOM
MOJIOYHOM TMPOJYKTHBHOCTH, KQUECTBEHHOTO MOJIOKAa M 3J0POBOTO MPHUILIONA, HO M JUIS COXPAaHCHHUS 3JIOPOBbS U MPOTYKTHBHOTO
JIONITOJICTUST KOPOB.

Oco0oro BHUMaHUS 3aCIy>KABAJIU JaHHBIE O HU3KOM COJCP)KaHHUHU JKeJie3a B CBIBOPOTKE KpoBU Yy 17 U3 59 mccnenoBaHHBIX
kopoB. CpelHee colepKaHHE JKele3a Y HUX ObUIO HM)KE MUHHMAIBHBIX 3HAUCHHH (DU3MOIOTMYECKON HOPMBI M COCTAaBHIIO
23,47 MKMOJIB/TT ¥ CBHJICTEIECTBOBAJIO O HAIMYMNY aHEMHUH C JIETKHM, YMEPEHHBIM U BBIPOKCHHBIM ¢¢ TeueHueM (puc. 1).

30

25 T Bl

20

15

MKMOAnb/n

10

JIETKAA AHEMMWA, N=8 YMEPEHHAA AHEMUA, N=7 BbIPAXEHHAA AHEMWA, N=2

E Hopma

Puc. 1 — U3MeHeHus cogep:kaHus Kejie3a y KOPOB IIPU AaHEMUM PA3HOI CTeNeHU BbIPAKEHHOCTH

W3 maHHBIX pECyHKa | BHOHO, 9TO HanOoiee BBIPAKEHO CHIDKEHHE COIEPKAHHIH JKelle3a y ABYX MX 9THX KOPOB, COCTABIISIO-
miee Bcero 16,4 MxMonb/i, 9to Ha 10,6 MKMOJIB/ HIKE MUHUMAIbHBIX 3HAUCHUN (PU3HOIOTHYECKO HOPMBI, H COOTBETCTBYIOIICE
TSDKEJIOW CTENEeHH Pa3BUTHS aHEMHUH. Y TPeX KOPOB COZepIKaHHeE Jkelle3a He3HAYMTEIbHO HIDKE MHUHHUMAIIBHBIX 3HAYEHHH (H3HOIIO-
THYECKOIl HOPMBI — JIETKasi aHEMHUs, a y YEeThIPEX — yMEPEHHasl.

JlaHHBIC O CHI)KEHHM COJEep)KaHMs *Keje3a B KPOBU Y KOPOB IPUBOISAT U Apyrue aBTOphl. Tak, M0 JaHHBIM HCCIENOBaHUN
I''T". Yycosoii (2018), mpu oNTUMAaIEHOM COIEPKAHIH JKeJie3a B KPOBH KOpPoB, paBHOM 120-160 Mr%, y KOpoB B EpPHOJ JIAKTAIINH B
xo3siicTBax benropockoil 061acTr ycTaHOBIEHO HU3KOE COJepkaHue kene3a — Beero 112,2+4,9 Mr%, B xo3siictBax TamOGoBCcKoit
obmactu — 106,145,5 Mr%, B xo3siictBax Boponexckoit — 118,2+3,6 mr% [11].

Jnst obecniedeHrss HOpMaIbHOHN JKH3HEASSTEIHOCTH JTAKTHPYIOIIHX KOPOB 3TO OYEHb BAXKHO, TaK KaK MpH JeUINTe jkene3a
y HHUX MCTOINAIOTCS 3anacHble (OHIBI )Kene3a, MagaeT YPOBEHb CHIBOPOTOYHOIO JKeNle3a, YMEHBIIAaeTcs MOCTYIUIEHHE XKejle3a B KOCT-
HBII MO3r, HapylaeTcs oOpa3oBaHHe TeMOTIOOHHA U APUTPOLIUTOB, CHIIKACTCS BETMYMHA TeMAaTOKPUTA M KOHLEHTPALUS TeMOIJIo-
OMHA B KPOBH U 9PUTPOLIMTE, Pa3BUBACTCS MUKPOIUTO3 U TUIIOXpoMHs [S].

B cBs3u ¢ 3TUM AedHIUT jKelle3a B OpraHu3Me NPUBOJUT K YMEHBIICHHUIO YPOBHS KU3HEHHO HEOOXOIUMOTO reMOrjoonHa
SPUTPOIUTOB, JKEJIE30 KOTOPOTO BBIIOJIHIET BaKHYIO POJIb B 00pa30BaHUM KOMILIEKCA «KHCIOPOA-TEMOTIOONH» M MPOJIOHTHPOBa-
HUH eT0 CYIIECTBOBAHUS JUIS TOCTHXXEHHS STUM KOMIUICKCOM KaIlMIIIAPOB, I/l OH MOCTEIIEHHO PAacHagaeTcsl i OTAAeT TKaHsAM OCBO-
Oorxmaromuiicst kucnopon. Ilpy HemocTaTke kees3a MpoJOKUTETBHOCTE CYIIECTBOBAHUS TAKOTO KOMIUICKCA B PAa3IMYHOMN CTEIICHH
COKpAIIAETCs], SIBILSSICh OXHOM U3 MPUYUH BOSHUKHOBEHHS THITOKCHUH.
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AHamM3upyst 3TH JaHHbBIEC, B IEPBYIO OYepe/Ib UCKIFOYAIN HAIMYKE AeUImTa Kele3a B KopMax, HOTPeOIsIeMbIX KOPOBaMH,
MOCKOJIBKY B YCJIOBHSX HAIlEr0 PErHOHa B KOPMaX JUisl )KBauHbBIX KOJMYECTBO jKeje3a JoctaroyHoe. I1o COBpeMEHHBIM JaHHBIM,
OJIHO# M3 Mpu4nH AehHULIUTA JKelle3a MOXKET ObITh HAPYILICHUE €ro YCBOsIEMOCTH, KOTOPAsk 3aBUCHT OT BO3pacTa M (HU3HOIOIHIECKOTo
COCTOSIHUSI JKHBOTHOTO, CTETIEHN 00ECIIEYeHHOCTH OPTraHU3Ma JKeJIe30M, OT COCTOSHUS THUIIEBAPUTENBHOM CHCTEMBI, BUa TTIOTPEOIIs-
€MOro KopMa, COCTaBa palMoHa U MPHUCYTCTBHS APYTUX MUHepaibHbIX BemiecTB [1]. Ha BcacbiBaHMe jkelie3a TakKe OKa3bIBAaIOT BIIH-
STHUE TUIIOKCHSI, CHIDKEHHE 3aIIacoB jkKelie3a B OpraHu3Me, aKTHBAIHMs 3PUTPOI033a M OOJIE3HN SKeTyX0YHO-KUIIEYHOTo TpakTa [8].
Hamu o6parieHo BHUMaHHE Ha CBEJCHUS O CHIDKCHUH CHBIBOPOTOYHOTO JKeJe3a Y KOPOB IpH OOJIE3HAX MHUIIEBApUTEILHOH CHCTEMBI.
B ycrnoBusx mccnenyeMoro HaMH XO3SIHCTBA Y KOPOB 4acTO JHArHOCTHPYIOT alnio3, IPH KOTOPOM CHIDKAETCS BCACHIBAHHE IHTa-
TEJNBHBIX BEIIECTB PAlMOHA IO PUYHUHE PA3BUTHUS PyMCHUTA, aDOMa3UTa U IHAPCH.

U3 cumnToMOB AebHIUTa Kene3a JUarHOCTUYECKOe 3HaYCeHHEe UMEIOT CHI)KEHHE MOTPEeOJIeHUs] KOpMa U Y051, OBBIILICHUE
KOJIMYECTBA COMATHUECKUX KJIETOK B MOJIOKE, IIPOSIBJICHUE SIPKO BBIPAKEHHOIO MHCTHHKTA JIM3aHUS C «UrpamMm» si3bikoMm [9, 12, 13].
Ipu panexo 3amme/iel CTaauu jkele30AeUITa Y KUBOTHBIX CIM3UCTBIE 000JI0YKK ONeHBIC U Cepble, Ha s3bIKe HaOI0gaeTcs
THIIEPKEPATOHUICSCKHN HAIET, T.€. MOTYT ObITh OOHAPY)KEHBI OPOTOBEHHUS U yTOJIICHHS. Ba)KHO NpH JHCIaHCEpU3aLUK OTOJIOBbS B
KOMILICKCE C JAHHBIMU O COJICPKAHUH JKeJe3a B KPOBH YYUTHIBATH M 3TH KIMHHYCCKAC CUMITTOMEI €r0 ICUIUTA.

[To anamm3MpyeMbIM HaMU JIaHHBIM, COJCpIKaHHE Kejie3a ObUTO BBIIIC HOPMBI JIUIIb Y CEMH UCCIICOBAHHBIX JKUBOTHBIX U
coctaBmio 41,57 MkMmons/i. CocTOsIHIE TOBBIIEHHOTO COJEPXKAaHUS JKele3a B CBIBOPOTKE (FeMOXpPOMAaTO3) — IaTOJIOTHIECKOe CO-
CTOSIHHE, XapaKTepH3yrolleecs: HapyIIeHneM oOMeHa jkelle3a M yCHIICHHBIM OTJIOKEHHEM €ro B BHUJIE TeMOCH/ICpHHA B TKaHAX H Op-
raHax. Takoe 3a0ojeBaHue, CBSI3aHHOEC C HAaKOIUICHHEM B OPraHU3ME BBICOKHX, MAaTOJOTHYECKUX YPOBHEH »Kene3a, NPUBOIUT K
HapyIIeHNIO GYHKIHOHUPOBAHHSI OPTraHOB U TKaHeil oprann3Ma. OTMEUYEHO, YTO «JIHIIHEe)» JKeJIe30 HaKalJIMBaeTCs Jallle B KIeTKaxX
MApEHXUMATO3HBIX OPraHoB (MEYEHH, MOYKAX, JETKUX) U CIOCOOCTBYET HApYyLICHHIO WX (pyHKIIMOHHPOBAHHUS, B PE3yJIbTATEe YEro
KJIETKU THUOHYT U 3aMeInaroTcs GUOpo3HON COeTUHUTEIBHON TKAHbBIO.

BEeIcokuii ypoBeHb Xkene3a B OpraHi3Me KOPOB MOXKET MPUBECTH K PA3IMYHBIM ITATOJIOTHYECKHM IIpoLieccaM, MaIeHUIO0 TIPo-
JIYKTHBHOCTH WM HapyIICHHIO PETIPOXYKTHBHBIX (DYHKLHH, BEI3BAaTh OTPABJICHHUE, TaK KaK KHIICYHBIH Oapbep HE BCerza JOCTaTOYHO
s¢dexTrBer poTHB M30BITKA Kene3a. Hapymienne GapbepHOH (YHKIMM KHIIEYHOTO SIUTENHUS OOYCIOBIMUBAET IMPOHHKHOBEHHE
MHUKPOOPTaHNU3MOB, apa3uTOB, TOKCHHOB, HEKOTOPHIX OEJIKOB (T€MOJIM3HHOB) B KPOBEHOCHYIO M TUM(ATHYECKYIO CHCTEMY ¥ BBI3bI-
BaeT T'€MOJIN3 IPUTPOLUTOB. YCUIUBAIOTCS BOCHAIUTEIbHBIC MPOLECCHl B OpraHH3Me, MOJABISIOTCS (GYHKIMH HUMMYHHUTETa, OCO-
O0eHHO KieTouyHoro. OCOOCHHO OMAaCHBI BHICOKHE JTO3BI JKeJie3a Ha (JOHE CTPECCOBBIX CHTyalMid M Je(HIMTa aHTUOKCHIAHTOB — BH-
tamuHOB E, C 1 MHKpO3TIeMeHTOB (celleHa, MeIn) — KOTOPBIE M B HAIUX YCIOBUSIX BEICHHUS )KUBOTHOBOJCTBA BCTPEUAIOTCS HOCTA-
TOYHO 4acTo. [IOMHMO MpsIMOTo yOBITKA OT Majiexka KUBOTHBIX PACXOMYIOTCS OOIbIINE CPECTBA HA KOPPEKIHIO U TIPOBEICHHE pa3-
JHYHBIX TPO(QUIAKTUYECKUX BETEPUHAPHO-CAHUTAPHBIX M OPraHH3aIl[MOHHBIX paboT Tl IPEJOTBPAIEHNs PAa3IMIHbBIX OCJI0KHEHHUH,
CIOCOOHBIX JTONOJHHUTEIBHO BBI3BIBATH COKPAIICHHE ITOTOJIOBBSI.

3akaouenne. TakuM o0pa3oM, oIpesieNicHUe JKelle3a B KPOBH KOPOB U TINATENbHBIH aHAIN3 MONTYyYSHHBIX Pe3yJIbTaToB M03-
BOJISIIOT NPOBOJNTE KaYECTBEHHYIO M CBOCBPEMEHHYIO JHArHOCTUKY IAaTOJNIOTHH ero oOMeHa opraHm3Mme. B mepBbli mepuox jakra-
LUK CO/IepIKaHKe JKelie3a B CBIBOPOTKE KPOBH KOPOB YEPHO-IIECTPOM MOPOABI BO3PACTOM TPETHETO OTea COOTBETCTBYET (DU3HOIIOTH-
yeckoit HopMe (34,94 mxmonb/m) y 35 (59,32 %) u3 59 uccnenoBaHHBIX KOPOB, neduuuty (anemmun) — 23,47 MMons/n —y 17
(28,82 %), n30BITKY (remoxpomatosy) — 41,57 mxmons/1 —y cemu kopoB (11,86 %). Kak nedurur, Tak u u30BITOK jkene3a HMEIOT
BO)XHOE JMArHOCTHYECKOE 3HAYEHUE W SIBISIOTCS LIEHHBIM IOTOIHUTENBHBIM HCTOYHHKOM HH(GOpMAUK B KOMIUICKCHON OLICHKE
COCTOSIHUS 37I0POBBSI KOPOB IIPH JUCIIAHCEPU3AIIH TTOTOJIOBbS U TPaMOTHOM, 000CHOBaHHON U 3 (QEKTUBHON KOppEeKUUH mpodu-
JIAKTHYECKUX Mep.
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H.U. Obepnuxuna, B.B. Cementomun, E.B. /laspunosa, A.H. Manyiinenxo

BO3PACTHASI JUHAMUKA MUKPOBHUOLEHO3A TOJICTOI'O OTAEJA KHIIEYHUKA ITOPOCAT
B IIEPUO/J OTKOPMA 1P CKAPMJIMBAHUU TAHAMMWH Zn

AnHoTanus. Hayuno-npousBoactBeHHbIi onbIT 0501 poBeneH B CIIK «Komnxo3 nmenu ['opunay benroponackoit odnactu Ha
nopocsTax (momech KpymnHas 6enasxaangpacxaopok) ot 140 mo 210-cytounoro Bo3pacta. V3 KIMHUYECKU 300POBBIX )KUBOTHBIX B
Bo3pacte 140 cyTOK IO IPHHIMIY Map-aHaioroB Obun copmupoBansl n8e rpynmnsl (n=50): kortponbHas (I-K) u onsrraas (IT). ITo
OKOHYAaHUH YPAaBHHUTEIHHOTO IEPHO/a HHTAKTHBIE XMBOTHBIE (KOHTPOJBbHAs IPyIIa) Hoydann ocHoBHOI parwon (OP) — CK-6, a
OIIBITHOH — JonoHuTeNbHO K OP BBOAMIM KOpMOBYIO 100aBKy «TanamuH Zn» (700 r/T komOukopMma). J{imst MEKpOOHOIOTHIECKOTo
aHanM3a OTOMPAIH COJEPIKUMOE TOJICTOTO OT/elIa KHIIEYHHKA OT 5 TOJIOB M3 Kaknoi rpynmnsl Ha 150-, 180- u 210-e cyTKu >XU3HH.
Ha navano skcriepuMeHTa B COAEPKIMOM TOJICTOTO OTAENA KUIIEYHHKA Y MTOPOCAT 00EnX I'PYIIT BEISIBICHBI XapaKTepHBIEe Ul JaH-
HOTO YYacTKa eIyA0YHO-KUIIEYHOI'O TPaKTa MUKPOOpPraHu3Mel: Bifidobacterium, Lactobacillus, Escherichia coli (Tunn4Has, Jak-
TO30HETaTHBHAs, TeMonuTudeckas), Enterococcus faecalis, Staphylococcus epidermidis u Proteus. K okoHYaHUIO IepHoia CKapMITH-
BaHUS TaHamHHA (210-e CyT. )KU3HHU) BBISBICHBI PA3NUusl B KOJMYECTBEHHBIX MAPaMETPax MHKPOOPTaHH3MOB MEXIy ONBITHON H
KOHTPOJIbHOW TPYIIIaMH, YTO BBIPAXKAaJOCh B YBeIMUSHUU KoamdectBa Bifidobacterium u Lactobacillus, Escherichia coli (Tumu4nast)
u Enterococcus faecalis Ha done cHwkenus Staphylococcus epidermidis, Escherichia coli (TakToO30HETaTHBHAS, TEMOTUTHYICCKAS),
Staphylococcus aureus v rpudoB pona Candida u oTCyTCTBUS OakTepHii pona Proteus.

KnroueBble ciioBa: mopocsta Ha OTKOpMe, KopMoBasi fob6aBka « TaHaMUH Zn», MEKpOOHOIIEHO3 TOJICTOTO OT/ieNa KUIICYHHU-
Ka, Escherichia coli (TumuuHas, TaKTO30HETaTUBHAS, reMoJIMTHYecKas ), Bifidobacterium, Lactobacillus, Enterococcus, Salmonella,
Staphylococcus (aureus, epidermidis), Proteus, Clostridium, rpu0sl pona Candida.

AGE-RELATED DYNAMICS OF MICROBIOCENOSIS OF THE LARGE INTESTINE OF PIGLETS
DURING THE FATTENING PERIOD WHEN FEEDING TANAMIN Zn

Abstract. Scientific and production experience was conducted in the APC «Collective farm named after Gorin», Belgorod
region on piglets (a cross between a large whitexlandracexduroc) from 140 to 210 days of age. Two groups (n=50) were formed from
clinically healthy animals at the age of 140 days according to the principle of pairs of analogues: control (I-K) and experimental (II).
At the end of the equalization period, intact animals of the control group received the main diet (MD) — SK-6, and the experimental
group — in addition to the MD, was given the feed additive «Tanamin Zn» (700 g/t of compound feed). For microbiological analysis,
the contents of the large intestine were selected from 5 heads from each group on the 150th, 180th and 210th days of life. At the be-
ginning of the experiment, microorganism’s characteristic of this part of the gastrointestinal tract were detected in the contents of the
large intestine of piglets of both groups: Bifidobacterium, Lactobacillus, Escherichia coli (typical, lactose-negative, hemolytic), En-
terococcus faecalis, Staphylococcus epidermidis and Proteus. By the end of the period of feeding tanamin (210th day of life), the
following differences in the quantitative parameters of microorganisms between the experimental and control groups were revealed,
which was expressed in an increase in the number of Bifidobacterium and Lactobacillus, Escherichia coli (typical) and Enterococcus
faecalis against the background of a decrease in Staphylococcus epidermidis, Escherichia coli (lactose-negative, hemolytic), Staphy-
lococcus aureus and fungi of the genus Candida and the absence of bacteria of the genus Proteus.

Keywords: fattening piglets, feed additive «Tanamin Zn», microbiocenosis of the large intestine, Escherichia coli (typical,
lactose-negative, hemolytic), Bifidobacterium, Lactobacillus, Enterococcus, Salmonella, Staphylococcus (aureus, epidermidis), Pro-
teus, Clostridium, fungi of the genus Candida.

Beenenue. CocTosiHIE MEKPOOHOIIEHO3a MUIIEBAPUTEIFHOTO TPAKTA, COTIIACHO JINTEPATYPHBIM JaHHBIM, SBISACTCS OJHUM U3
Ba)XHEHIINX MOKa3aTeNel 310pOBbS U MPOAYKTHBHOCTH KUBOTHBIX [2]. OHAKO B CHITY Pa3MYHBIX IPUYMH B TPOLIECCE BHIPAIIIBA-
HUS ¥ OTKOpPMa CBHHEH COCTaB COOOIECTBA MUKPOOPTaHM3MOB MOXKET H3MEHATHCS TIO]] BIMSIHUEM pa3uIHbIX (pakTopoB. OcobeHHO
aKTyaJbHO €ro COCTOSHHE Ha 3aKIIIOUMTEIHFHOM STare OTKOpMa, KOTAa MPUMEHEHHe aHTHOMOTHKOB — B CHITy HEOOXOAWMOCTH CO-
OJIIOJICHUSI BpEMEHH OXKHJIAHUSI U SKOHOMHYECKOH 11eJ1eCO00pa3sHOCTH — JIOCTATOYHO MpobiieMaTndHo. B To sxe Bpems HeoOXoanmo
MMOMHUTB, YTO Tepea yOoeM Cepbe3HOM MpOOIeMOii i OTPACd CBUHOBOJCTBA SIBJISFOTCS TMATOTCHHBIC MHKPOOPTAHU3MBI POjia
Clostridium, Lawsonia intracellularis, Brachyspira hyodysenteriae u ap., 60pOThCsl ¢ KOTOPBIMU 0€3 PUMEHEHUST aHTHOAKTEpUAITh-
HBIX CPEJICTB 3aTPYTHUTEIHHO.

[ToMrMO aHTHOMOTHKOB CYIIECTBYIOT M APYTHE METOABI OOPBOBI ¢ HeXenaTenbHOi MuKpoduopoii. Hampumep, mpuMeHSOT
CEpHOKHCIIBIE CONM MeIu W IUHKA. [Ipy 5TOM HEoOXO0AWMO MOMHHTH, YTO JAHHBIE METAJUIBI SIBISIOTCS aHTarOHHCTaMH, U UX COB-
MECTHOE HCTIONb30BaHue He Bcerna 3pdekTuBHO. B cBA3M ¢ 3TUM MHTEHCH(HUKALNSI CBUHOBOJCTBA HA OCHOBE MPOMBIIICHHON TeX-
HOJIOTHH TPEATIoNiaraeT Mmouck oomee 3¢pheKTHBHBIX MyTei 0OecredeHus 370POBhs JKUBOTHBIX IMOCPEICTBOM NPHUMEHEHUS TOJHO-
[IEHHBIX KOPMOB C BKJIFOYCHHEM J00aBOK Ha OCHOBE HAYYHO 00OCHOBAHHBIX pa3paboTok [1].

KoHTponupoBaTh MOMyJSALMU MAaTOreHHONW MHUKPO(IOpHl HAPSAY C MEPEYHCICHHBIMH aHTHOAKTEPUATbHBIMH CPEICTBAMH
BO3MOXXHO M IIOCPEICTBOM TaHMHCOZAEpKamux 100aBok [3]. C MX HNOMOIIBIO aBTOpPaM yAAJIOCh CHU3UThH IPOSABICHUE IU3ECHTEPUU
CBHMHEH M aCCOLIMMPOBAHHBIX C HEel Ipyrux GakTOpHBIX OoIe3Hel ¢ MUHHUMAIILHBIM IPUMEHEHHEM aHTHOAKTepHAabHBIX PEHapaToB.
TaruHOCOAEpKAIINE JOOABKH C TENbI0 MPO(IIAKTUKH U JICYEHHS TIOPOCAT TPYIIBI OTKOPMa TP TaCTPOIHTEPUTAX, IO CPABHEHHIO
¢ IPYTUMH METOJIAaMH, CTIOCOOCTBOBAIN CHIDKCHHIO JIETATBHOCTH B 1,6 paza 6e3 M3MEHEeHHsI CyMMapHOTO Tajexa. [Ipu 3ToM 3KkoHO-
Mu4deckast 3Q(EKTHBHOCTh HCIIOIB30BaHNsI TAHUHOB B CPABHEHHHU C aHTHOMOTHKOTEPAINUEH BBHIPOCIa [4], 9TO MOXKET CBHICTEIECTBO-
BaTh O LEIECOO0Pa3HOCTH MPUMEHEHHs J00aBOK, COAEPKAIINX TAHUHBI, HHIPEAUCHTHI KOTOPBIX O0JNANal0T BSOKYIIMMHU H aHAJbIe-
supyroummu 3¢ dexramu.

KpOMe TOTO, 3a CYéT TaHMHA U HAJIWYHUSI q)eHOJ'[]:H]:IX TUAPOKCHUIIOB, OCAXIAAIOUINUX 6eJ'[OK, IIPOUCXOAUT CHHUKCHHUE CUHTE3a
TPUKapOOHOBBIX KUCJIOT (TIPONMOHOBAsI, YKCyCHas, MacisHas) U ra3oB (aMMHak, MeTaH). B pesynbpraTte ycunuBaercs OakrepuocTa-
THYECKOE JeiCTBHE Ha MHKPOOPraHU3MbI pona Brachyspira, Lawsonia, Clostridium, Salmonella, Cryptosporidium, E. coli,
Campylobacter jejuni u npyrue [4].
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VYauThIBast CTPEMIICHHE YEI0BEYECTBA K MOBBIICHUIO 3P QeKTHBHOCTH 6H00E30MacHOCTH, CTAHOBUTCS aKTYJILHOH IIpobieMa
CO3JaHus MPEenapaToB ¥ KOPMOBBIX 100aBOK, 3G heKTHBHO MoAaBIsIOMNX Bo30yauTeseil pakTopHbIx Oonesneit cuHel. K TakoBbIM
OTHOCUTCS KOopMoBas no0aBka «TanamMuH Zn», B cOCTaB KOTOPOH B KayecTBE MCTOYHHKA TAHUHOB BXOAUT 3KCTPAKT KamuTaHa [5].
BTOpBIM KOMIIOHEHTOM TaHAMHHA SBJIAETCS XENATHBIM KOMIUIEKC IIMHKA (C INIMIHHOM), KOTOPBIA CYIIECTBEHHO (G ()EKTHBHEN ero
HEOpraHU4ecKoi GpopMbl O1aromapst BEICOKOH OMOIOCTYITHOCTH XenaTtoB. Kpome Toro, B kauecTBe HHIPEAUCHTOB B JOOABKY BKIIIO-
YeHBI IMMHUTHPYIOINE aMUHOKHUCIIOTHI — JIN3HH ¥ METHOHUH.

Iens nccaenoBaHuss — N3YINUTH BIMSHUE KOPMOBOH No0aBku «TaHaMuH Zn» Ha MUKPOOHOIIEHO3 TOJICTOTO OT/AElNa KHUIIed-
HHKa ITIOPOCST B IIEPHOJ OTKOpMA.

Marepuan U MeToAbl HcciaenoBanuii. HaydqHO-IIpOM3BOACTBEHHBI ONBIT OBLT NMPOBEIECH HA MOJOIHSIKE CBHHEH (IToMech
KpyIHas OenasixJaHapacxalopoK) B ycnoBusx cBuHoBoadeckoro komiuiekca CIIK «Komxo3 umenu ['opuna», benropoackoit oGnactu.

Jlst mpoBeieHH)s OIIbITa HA yJacTKe OTKOpPMa U3 KIMHUYECKHU 3I0POBBIX )KUBOTHBIX B Bo3pacTe 140 cyTOK MO MPUHIMITY Map-
aHayoroB O0buT0 chopmMupoBaHo nBe rpynmbl (koHTponbHas — [-K u ombrtHas — II) mo 50 ronoB B kaxnoil. [IpomomxutensHOCTH
ombiTa cocraisiia 70 cytok. [lo okoHuaHun ypaBHHTeNpHOTO nepuona (10 cyt.) xuBoTHBIM I rpymiel — JOMOMHUTETBHO K OCHOB-
HoMy parmony (OP) — B coctaB komOukopma (CK-6) BBoamii KOpMOBYTo 100aBKy « TaHaMuH Zn» (nanee TaHaMuH) 3 pacyéra 700 /T,
a opocsra [-K rpynmsr nponomkamu nomydars OP. Jloctym k Bozie 1 KopMy cBoOoaHBIH. CXeMa OIbITa IpUBe/ieHa B Ta0uue 1.

Tao6aumna 1 — Cxema onbITa

I'pyrnma n, TOJL. Jlo3a BBeteHUs TOOABKH B KOMOUKOPM
I-K 50 OP
11 50 OP + Tanamuu Zn, 700 r/T

Jnst uccenoBaHusl OAKTEPUATIBHOTO MPOQUIIS CONEP)KUMOTO TOJICTOTO OT/eia KHIIEYHUKAa OTOMpaId HAaTHBHBIN MaTephai
(B cTepuiibHBIE KOHTEHHEPHI ¢ J0KK0# KnmHca) oT 5 TonoB u3 kaxmoi rpynmsl. MccnemxyeMslii MaTepral MOMy9aid OT KHUBOTHBIX
Ha 150-, 180- u 210-¢ cyTku xu3HU. OTOOpaHHBIE MPOOHI TPAHCIOPTHUPOBAIH B JTAOOPATOPHUIO B CYMKE-XOJIOIMIbHUKE (I JOCTaB-
ku Ouonorudyeckoro Marepuana [II-IV rpynm naroreHHOCTH).

B mpornecce MUKpOOMOTIOTHYECKUX HCCIEIOBAaHUN HCIOIb30Banu cpenasl [lnockupesa, Jlesuna, Cadbypo, DH10, OnbpKkeHHI-
koro, braypokka, KpoBstHOH M cTapMIIOKOKK arapbl. TepMOCTaTHpOBaHKE MTOCEBOB MPOBOIMIM COTIACHO METOIMYECKHM PEKOMEH-
nanusiM «bakTepronorinyeckas IMarHoCTHKa TUCOaKTepHO3a KUILICYHUKAY.

Pe3yabTaThl HCCIeI0BAHUI U UX 00Cy:KIeHHe. AHATN3 MUKPOOUOJIOTHYECKOTO CIIEKTPa COMEPKUMOTO TOJCTOTO OT/AEia
KUIICYHHUKA MTOPOCAT 00eHX TPyHI B Havyaje y4€THoro mepuoaa (150-e cyT. KM3HM) MOKa3an KojieOaHHs HHTEePBAIBHBIX 3HAUCHUH
oy MUKpoopranusmMoB (MO). OOHapysKeHBI MpeACcTaBUTENd CUMOMOHTHOU (Bifidobacterium, Lactobacillus) n ycnoBHO-
maToreHHoil Mukpodaopel: Escherichia coli (Tunwu4Has, aKTO30HETAaTUBHAsA, TeMONUTHYECKas), FEnterococcus faecalis,
Staphylococcus epidermidis n Proteus (Tabin. 2). B nuccnemyeMsix mpo6ax 0TCYTCTBOBAJIM MUKPOOPTaHU3MEI pona Salmonella, Clos-
tridium u Tpuods! pona Candida.

Tadnauua 2 — [Monyasinuu MEUKPOOPTraHU3MOB TOJICTOIO 0T/Ae/a KHIIEYHHKA MOPOCST HA 0TKOPMe B BO3PACTHOM
U CPABHUTEJbLHOM acnekTax Ha ¢one Tanamuna, KOE/r (n=5)

I'pynna I-K II
Bospacr, cyrT. 150 180 210 150 180 210
E.coli Tuniunas 104107 103-10° 10%-10° 104-10° 103-10° 10°-107
Bifidobacterium 10>-10* 10 10%-10° 10>-10* 10%-10° 10°-10°
Lactobacillus 104-10° 10%-10° 103-10° 10°-10° 106-107 10°-108
E. coli maxto30HeTaTHBHAS 10°-107 10°-10° 10°-107 10°-10° 10°-106 10*-10°
E. faecalis 103-10° 10%-10° 10%-10° 104-10° 104107 104-10°
St. aureus He o6Hapyx. 10°-10° 10%-10° 10°-107 103-10° 10%**
St. epidermidis 104-10°* 105-107** 105-100%%* 10°5-100%** 103-103* 104-107**
Proteus [ Qskk 103-10%** 10%%* 102-103* He o6napyx. | He oOHapyx.
I'pu6sl pona Candida He o6Hapyx. 10%-103* 102-10* He o6napyx. | He o6Hapyx. 102-103**

Ipumeuanue: xonuvecmeo 20108, y KOMOPbIX KOTOHUU MUKPOOP2AHUIMOB He 0OHapydicenbl: * — [; ¥% — 2. ¥** _ 3

13 Tabauipl 2 BUIHO, YTO B KOHTPOJIBHOI IpyIIE 3TOr0 KOHTPOJIMPYEMOTro Iepuoia He oOHapyxeH St. aureus. B To xe
BpeMsl He0OOXOJIMO OTMETUTH OTCYTCTBHE St. epidermidis y OJHOTO >KUBOTHOTO M3 KOHTPOJBHOH TPYIIIEI U Yy ABYX — U3 ONBITHOM.
Kpowme Toro, y Tpéx mopocsT n3 KOHTPOJIBHON IPYIIIEI M y OJHOTO U3 OIBITHON He 0OHapyskeHsl MO poxa Proteus.

Cmycrsa 30 cyTok oT Hadana ckapMinBaHUS TaHaMmuHa (180-e CyT. )KM3HM) HaAMU ITOKa3aHa pa3HOHAINPABICHHAS JHHAMHKA
n3ydaeMbix MO. B ombsITHOH TpymIie OTHOCHTENBHO MPEABIIYIIEro Meproa OTMEYeHa TCHACHIUS K YBEIMUYCHHIO KOHIICHTPAIUH
E. coli (tunmnunas) u Enterococcus faecalis. JlaHHble n3MEHeHUsI TTIOKa3aHbl Ha poHE CHIDKeHUs St. aureus, St. epidermidis v onHOe
orcytctBue MO pona Proteus. Ilpu 3Tom ypoBens E. coli (JJakTo30HeraTHBHasI) OcTalics 0€3 M3MEHEHHI.

V unTakTHBIX KXUBOTHBIX (I-K) KOJIMYECTBO MepednCICHHBIX MHKPOOPTaHU3MOB B COJCPIKMMOM KHIIEYHHKA BO3PacTao.
Hckmmouenue coctaBuna E. coli (THnn4HAast), ypOBEHb KOTOPOM CHU3MIICS, a Proteus ocrtaics 06e3 N3MEHEHUI.

K okonuanuto nepuoga orkopma (Ha 210-e cyt.) y nopocsr Il rpynmsl ycranosieH poct E. coli (TUITM4YHAs) OTHOCUTENBHO
npexsigymero nepuona (180-e cyT.) Ha oHE OTCYTCTBHS HU3MEHEHUH St. epidermidis (y ABYX TOJIOB He BBIABICHO) U E.coli (JlakTo-

32



Axmyanvhvie 6onpocei cenvckoxossiicmeentou duonozuu 2024e. Ne3(33)

3oHeraTuBHas1). baktepuu pona Proteus, Kak ¥ B IPeIbLIyIIeM BO3pacTHOM Hepuoie, oOHapyxeHbl He Obutn. Ha done mobGaBku
TaKKe OTMEUYCHO CHIDKeHHUE KoJmuecTBa E. faecalis v St. aureus (y JBYX TOJIOB HE BBISIBICHO).

B xouTponbHOil rpynne E. coli (tTunuyHast) u St. aureus ocTanuch 06e3 U3MEHEHUH Npu CHWXKEHUH E. coli (JIaKTO30HEraTuB-
Has), E. faecalis, a Taxxe St. epidermidis n Proteus (MocieAHNE HE BBIIBICHBI Y TPEX U IBYX T'OJIOB COOTBETCTBEHHO).

AHam3upys pocT KOIWYECTBa KOJIOHUH E. coli (remonuTHyeckas), MOXKHO Pe3IOMHPOBaTh OoJiee BRICOKHI MPOIEHT UX KO-
JMYEeCTBA Ha Havyalo 3kcriepuMenta (34 % B rpymme [-K mpotus 18 % Bo 1I). [To Mepe pocta mopocsr (Bo3pact 180 cyT.) KOTHYECTBO
KOJIOHHH B KOHTPOJIE CHU3HJIOCE OoJiee CymecTBeHHO (Ha 12 %), yem Ha doHe TaHamuHa (Ha 6 %), WM COOTBETCTBEHHO COCTABHIIO
22 % npotus 12 %. K okoHuanuro skcnepuMenTa (210-e cyT. )KU3HH), TI0 CPAaBHEHHIO C IIPOMEKYTOUHBIM IIEPHOTOM, X KOJTHIECTBO
B KOHTPOJIE TaKKe CHU3MIIOCH OoJtee cymecTBeHHO (Ha 14 %) u mocturio 8 %, a Bo BTopoi rpymme — Ha 10 % u nocrurio 2 %. Bee-
TO 3a MEPHOJ 3KCIEPUMEHTa KOJINIeCTBO E. coli (TeMOIUTHYECKas) Y HHTAKTHBIX KMBOTHBIX CHU3HMIOCH Ha 26 %, a y ONBITHBIX — Ha
16 %. VHpIMu cioBamu, 106aBKa HE OKa3alla BRIPa)KEHHOTO OaKTEPHIUAHOTO BIUSHUS Ha JaHHBINA BUI MHKPOOPTaHU3MOB.

[Ipu nocTaHOBKE Ha OMBIT y KUBOTHBIX O0CHX TPYIII B HCCIEAYEMBIX 00pa3ax HaMH He 0OHapyskeHbl rpudsl poga Candida.
Hamuaue TakoBbix y mopocst I rpynmel, momy4yaBImuX TaHaAMHH, HE YCTAaHOBJIEHO U cmycTs 30 CyTOK, a TakXkKe y IBYX U3 IISITU TO-
JIOB — IT0 OKOHYaHUH 3KcnepuMenTa (210-e cyT. sxu3un). [Ipu 5ToM HaMu HAEHTHGHUIMPOBaH pocT qaHHOro Buaa MO y 4-X rojos n3
[-K rpynmst ciiyctst 30 cytok (Ha 180-e CyT. )KM3HHM) M 'y BCEro MOToJIOBBs cIrycTs emé 30 cyTok (K OKOHYAHHUIO SKCIIEPUMEHTA).

[NarorenHble MUKpOOpPraHU3MBEL, B T.4. poja Salmonella n Clostridium, He OBUTH BBISBICHBL

Ocoboe BIUSIHNE Ha COCTOSTHHE 3/I0POBbsI, IPOAYKTUBHOCTh M COXPAHHOCTh OKa3bIBAIOT TaKHe CHMOMOHTHBIE MHKPOOpra-
HU3MBI, Kak Bifidobacterium u Lactobacillus. Tlpn OTCyTCTBHM CyIIECTBCHHOW pa3HHULBI B KOJMYECTBE CUMOHMOHTOB B HATUBHOM
HCCIIelyeMOM MaTepHaie y )KUBOTHBIX 00CHX TPyHI B Havyaie skcnepumMenTa (150-e cyT.) u k ero okoHdanuo (210-e cyT.) Ha done
TaHaMMHa HaMH ObLI MOKa3aH 0oJiee BHIPaXKEHHBIH X AMHAMHYECKUH KOJTNYECTBEHHBIH POCT.

3akuovenne. [lo pesynbpratam HccrienoBaHHI MHKPOOHMOLIEHO3a TOJICTOTO OTAeNa KUIIEYHHUKA IOPOCAT Ha OTKOpME yCTa-
HOBJICHO ITOJIOXKUTENIBFHOE BIMSHHE KOpMOBOW nobaBku «TanamuH Zn» Ha ero cocrosiuue. K 210-M cyTKam >KH3HH, YTO COOTBET-
CTBYET OKOHYAHHUIO MEPHO/ia CKapMIIMBaHHs 100aBKH M MOMEHTY y0os, HAMH YCTAQHOBJICHO: YBeJMUYCHHE KonudecTBa Bifidobacte-
rium, Lactobacillus, Escherichia coli (tunwunas), Enterococcus faecalis Ha ¢one cHmwxenus Staphylococcus epidermidis,
Escherichia coli (makTo30HEraTUBHAs, reMONUTHYCCKas), Staphylococcus aureus, TpuboB pona Candida m oTcyTCTBHS OaKTepHit
pona Proteus.
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A.U. Omenvuyx, E.B. /laspunosa, B.B. Cementomun, A.H. Manyiinenko

HEKOTOPBIE IAPAMETPBI YIVIEBOJHO-)JKHPOBOI'O OBMEHA Y TEJIAT B PAHHEM OHTOI'EHE3E
IIPU PA3JIMYHBIX ITYTAX NOCTYILIEHUA B OPTAHU3M TAHAMMUH Zn

Annoramms. Vccnenosanus nposenensl B CIIK «Konxo3 mmenu I'opuna» Benroponckoif obmacti Ha KOpoBax M TesATax
4EpHO-TIECTPOI MOpoasl. B 000MX OmBITaxX M3 KHUBOTHBIX-aHAIOTOB OBUIN C(hOPMUPOBAHBI KOHTPOJBHAS U ONBITHAS TPpyNIbl. JKUBOT-
HbIE KOHTPOJIBHBIX TPYII MOIy4Yaan ocHOBHOU pannoH (OP), a onbITHRIX — pomonHuTensHO K OP — kopMmoByto n00aBky «TanamuH
Zny B pa3nuuHbIe NEPHOBI OHTOTEHE3a. B mepBoM ombITe TemsTa Noyyanyu 100aBKy NMpeHaTaabHO (IOCPEACTBOM CKapMIIMBAaHHUS €€
KOpOBaM-MaTepsiM), a BO BTOPOM — HETIOCPEACTBEHHO MOCIIE POXKACHHUS — MOCTHATAIbHO. TensTa BTOPOro OmbITa ObUIM POXKAEHBI OT
HMHTaKTHBIX KOpOB. COCTOSHHE YIIIEBOJHO-KUPOBOTO OOMEHA y TENAT KOHTPOIUPOBAIN MO KOHLEHTPAUUsIM B KPOBH TIIFOKO3bI, XO-
JIecTepolia U TpHammIrianmepona Ha 1- u 30-e cytku sxusun. O160p 1pobd ocymmecTisum ciycts 3,0-3,5 4 mociie yTpeHHero Kopmie-
HUS OT 5 TOJIOB U3 Ka)KIOH IpymIisl. JIOCTOBEPHBIX MEXTPYIIIOBEIX pa3IMyuil (MeK Iy KOHTPOJIEM U OIBITOM) IT0 BCEM METaboInTaM
HE yCTaHOBJIEHO. POCT KOHIIGHTpAINH TITIOKO36I IIPY NTPEeHATaIbHOM BO3AeicTBHY OBUT O0J1ee BEIpaXKeH (JOCTOBEPHO), YEM B ITOCTHA-
TAJILHOM (HEZOCTOBEpHO). YPOBHHU XousiecTeposa Ha 30-e CyTKH B 000MX OmbITax Ha (hoHe T0OABKH HE Pa3IMYaInCh C KOHTPOJIEM, a
CTENEHb YBEIMYECHUs OTHOCHTENBHO MCXOJHOTO ObIIa JOCTOBEPHO BHIMIE B KOHTPONBHBIX M OMNBITHBIX rpymmax. Ha done mpeHa-
TaJILHOTO BO3JEUCTBUS 10OABKU KOHIEHTPAIMS TPUALMIINLIEPoIoB kK 30-M cyTkaM He HU3MEHHIACh, 4 B KOHTPOJIE YBEIUYIMIACh Ha
41,5 % (p>0,05), a mpu MOCTHATaIBHOM — TTOKa3aHa TEHASHIUS K POCTY 3TOro MeTabonuTa, KoTopas Oblia Oojee BbIpaxeHa Ha (hoHe
J106aBKH.

KroueBble ciioBa: KpyNHBIH pOraThli CKOT, TENATA, pAaHHUH OHTOTreHe3, KopMoBas nobaBka «TanamuH Zny», OHOXHMHYeE-
CKH€ TTapaMeTpbl KPOBH, TTI0K03a, TPHALMITTIUIEPOIT, XOJIECTEPOL.

SOME PARAMETERS OF CARBOHYDRATE-FAT METABOLISM OF CALVES IN EARLY ONTOGENESIS
WITH VARIOUS WAYS OF INTAKE IN TO THE BODY OF TANAMIN Zn

Abstract. The research was carried out in the APC «Collective farm named after Gorin» of the Belgorod region on cows and
calves of a black-and-white breed. In both experiments, control and experimental groups were formed from animal analogues. The
animals of the control groups received the main diet (MD), and the experimental ones, in addition to MD, received the feed additive
«Tanamin Zn» during various periods of ontogenesis. In the first experiment, calves received the supplement prenatally (by feeding it
to mother cows), and in the second, immediately after birth, postnatally. The calves of the second experiment were born from intact
cows. The state of carbohydrate-fat metabolism in calves was monitored by blood concentrations of glucose, cholesterol and triacyl-
glycerol on the 1st and 30th days of life. Sampling was carried out 3,0-3,5 hours after morning feeding from 5 heads from each
group. No significant intergroup differences (between control and experience) have been established for all metabolites. The increase
in glucose concentration during prenatal exposure was more pronounced (significantly) than in postnatal (unreliably). Cholesterol
levels on day 30 in both experiments on the background of the supplement did not differ from the control, and the degree of increase
relative to the initial one was significantly higher in the control and experimental groups. Against the background of prenatal expo-
sure to the additive, the concentration of triacylglycerols did not change by the 30th day, but increased by 41,5 % in the control
(p>0,05), and in the postnatal period, an increase in this metabolite was shown, which was more pronounced against the background
of the additive.

Keywords: cattle, calves, early ontogenesis, feed additive «Tanamin Zny, biochemical parameters of blood, glucose, triacyl-
glycerol, cholesterol.

Beenenne. [l pa3nndHBIX IIEPHOAOB OHTOTEHE3a XapaKTEPHBI CBOM OCOOCHHOCTH TEUeHMS] OOMEHHBIX HPOIIECCOB B Opra-
Hm3Me. Oco0eHHO AMHAMHYHO 3TOT MPOIECC MPOUCXOANUT y TENSAT IPH COBPEMEHHBIX TEXHOJOTHSIX BBIPAIIUBAHMS, KOTOPHIE CBSI3a-
HBI C paHHUM (TIepBasi ieKaa XKHU3HHU) IPHyUeHUEM )KUBOTHBIX K KOHIIEHTPHPOBaHHBIM KopMaM. [1o cpaBHEHUIO ¢ paHHEe MPUHSATHI-
MU TEXHOJIOTUSIMH, TIPH KOTOPBIX KMBOTHBIM JIOCTATOYHO IPOAODKUTENHHOE BPEMs CKapMITMBAJIN MOJIOKO, €T0 3aMEHUTEIH U 00paT,
IIPY COBPEMEHHBIX — ITOCTYIUICHHE KOHIICHTPATOB B MPEIDKENYIKH PE3KO YCKOPSIET CTAaHOBJICHUE THIIA MUIEBAPEHHUs, XapaKTEPHOTO
JUTSL )KBaYHBIX. DTH KOpPMa CIIOCOOCTBYIOT aKTUBHOMY 3aCEICHHIO M Pa3MHOXKCHHUIO B MPEDKENYIKaX CUMOMOHTHOW MHKPO]IOpHI,
BBIPA0ATHIBAIOIIEH pa3IUYHble METAOOIHTHI, B TOM UHCIE JIETy4He XHUpHBbIE KHCIOTHL. IlocimenHne, B CBOIO Oodepelb, SIBISIOTCS
MIPeIIECTBeHHUKAMH TUIACTHYECKUX MaTepUalIoB, CITy>KaT HCTOYHUKOM 3HEPTUH, CTUMYJIUPYIOT POCT U Pa3BUTHE BOPCHHOK CTEHOK
pyOma.

JlmmutupyromumM $pakTopoM B KOPMIICHHH KPYITHOTO POTaToOro CKOTa, B TOM YHCIIE TEISIT B pAHHEM OHTOTEHE3e, SBISETCS HX
MOBBIIICHHAs YyBCTBUTEIILHOCTD K TTaTOTEHaM, a Takxke Ae(HIUTY MaKpo- U MHUKPOHYTPUEHTOB. B omnpeneneHHON cTeneHn HUBEH-
pOBaTh HEraTMBHOE BO3JEHCTBHE 3THX (PAKTOPOB BO3MOXKHO TOCPEACTBOM NPUMEHEHHs OAaHCHPYIOIIMX CPEICTB, BXOISIIUX B
cocTaB OHOJIOTMYECKH aKTHUBHBIX 100aBoK. OnHOIT U3 TakoBBIX siBiseTcs TaHamuH Zn (najiee taHamuH). E€ MHrpenueHtamu sBis-
I0TCS JIM3MH U METHOHUH, LIMHK B XENaTHOH (opMe C TITUIIMHOM U PaCTUTEIbHBIH KOMIOHEHT — 9KCTPAKT Kamirana [4].

JIM3vH 1 METHOHHH SBIISIOTCS HE3aMEHUMBIMI aMUHOKHCIIOTAaMH, IMHK BXOIUT B cocTaB Ooree 300 ¢epMeHTOB, a SKCTpaKT
KalTaHa 00JIalaeT aHTHOAKTEpUANEHBIME CBOUCTBaMH [ 1, 3-6].

Hens uccneroBaHuii — OIEHUTH HEKOTOPHIE TAPAMETPEI MeTabOIN3Ma y TENIST PAHHETO OHTOTEHE3a, XapaKTePH3YIOIHe yT-
JIEBOJTHO-XKHMPOBOI OOMEH NpH PAa3IMYHBIX ITyTSAX BO3ACHCTBHSA (TIpe- M MOCTHATAIBHOTO) KOpMOBOH nobaBku « TaHamuH Zn» Ha UX
OpraHu3M.

Matepnajl W MeTOABI WCCJIeI0BaHMIl. DKCIEPUMEHTANIbHAs 4acTh PabOThl BBHINOJHEHAa Ha KOpOBaX M TejaTax 4EPHO-
néctpoit mopoasl 6ecconoBckoro tumna B CITIK «Konxo3 nmenu ['opunay, benropoackoii o6mactu. CpeaHsist IpoLyKTHBHOCT KOPOB
0 CTaay B XO34HCTBE 3a MOCTIEIHNE 5 JIET COCTABIIsIIa CBBILIE 9 THIC. KI' MOJIOKA.

[IpoBeneHo 1Ba oOmbITa HA )KUBOTHBIX-aHAJIOTAX: B IEPBOM H3yJal IPEHATAIBHBIN acIEKT BIMSHUS TaHAMHHA Ha OHOXMMH-
YeCKHe ITapaMeTphl OpraHu3Ma TeJT, a BO BTOPOM — NMOCTHATANBHEIA. B 060mux onbrrax I-K rpynmna npuxsaTa 3a KOHTpOIbHYIO, a I —
3a ONBITHYIO.

TanaMuH KOpOBaM BBOAMIIM B COCTaBE KOHIIEHTPATOB, a TEIATAM — B CMECH C MOJIOKOM.
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CorlacHO cXeMe OIIBITOB, IIPUBEJCHHON B Tabiuie 1, U OIEHKH NPeHATAIBHOTO (OIOCPEIOBAHHOTO) BO3/ICHCTBHS TaHa-
MHHA Ha TEJIIT-MOJIOYHUKOB B IIEPBOM OITbITEe ObUIO c(HOPMHUPOBAHO JBE TPYyIIbl KOpoB. KoHTpobHAs TpyIma Moydana OCHOBHOM
pauuon (OP), a onbITHAas — B TeYSHHE BCErO CyXOCTOMHOro meprona gononHuteabHo k OP — tanamus B 1o3e 20,0 r/ron/cyT. B nan-
HOM OIIBITE UCCIIEOBAIN KPOBb TEJIAT, MOTYYSHHBIX OT ITUX KOPOB.

Bo BTOpPOM OIIBITE HCCIEAOBATIM MOCTHATAIBHOE BO3CHCTBHE 00OABKH HA TEIAT, MOIYyYCHHBIX OT MHTAKTHBIX MaTepeil. XKu-
BoTHBIC [-K rpymmer nomydamu OP, a I, momumo OP, TanamuH B no3e 0,05 r/kr xkuBoii maccsl (JKM)/cyT. (Tabmn. 1).

Taoauna 1 — Cxema onbuITOB

I'pynna Konungectso ronos CyTouHas 103a J00aBKH
[TepBblii onBIT (IpeHATATEHOE BO3ICHCTBHE)
I-K 20 OP
11 20 OP+Tanamun Zn (20,0 r/roi.)
Bropoii onbIT (TOCTHaTAIFHOE BO3JICHCTBIE)
I-K 12 opP
11 12 OP+Tanamus Zn (0,05 r/kr XKM)

Tumn xopMiIeHHs: KOPOB CHIIOCHO-KOHIIEHTpaTHbIH. CocTaB palioHa COOTBETCTBOBAI JETAIU3MPOBAHHBIM HOpPMaM KOpMIle-
HHS M M3MEHSJICS B 3aBHCHUMOCTH OT (DM3HOJIOTHYECKOTO COCTOSIHUSA M IIPOLYKTUBHOCTH KUBOTHBIX.

Tenar copepykay B MHIMBUAYAIbHBIX KieTKaXx. OCHOBHOM palyioH BKIIOYal B ce0st 6 KT MoJioka. JlocTyml K Bojie ¥ KOHIICH-
TpaTaM CBOOOIHBII.

KpoBb 17151 OMOXMMHUYECKOTO aHAIN3a OTOMPAIH B OJTHOPA30BbIC IPOOHPKH C MOMOIIBIO BAKYYMHOM CHCTEMBI ciycTs 3,0-3,5
qaca 1ocjie yTpEeHHero KOPMIICHHS Y )KUBOTHBIX M3 Ka)XKJ0# rpynnbl pH poskaeHud U B 30-cyTouHoM Bo3pacte (n=>5). Onpexnemnsum
KOHIIEHTPALUH TTIOKO3BI, X0JIECTEpOoIa U TPHALMITINIEPOIa.

PesynpraTel uccnenoBaHuil oOpabaThIBaii OMOMETPHUYECKH C TIOMOIIBIO IMakeTa KOMIBIOTEPHBIX mporpamm Microsoft
Office. JlocToBepHO# cunTany pa3HUIy MEXIy IpyInaMu oT ypoBHs 3HaunMoctu p<0,05.

Pe3yabTaThl Hcceq0BaHU U HX 00cy:xkaeHHe. Ha mepBhIX 3Tamax OHTOTCHE3a INIIOK03a SIBISIETCS OCHOBHBIM HCTOYHHUKOM
SHEPIHU OpPTaHW3Ma HOBOPOXICHHBIX. V13 HaHHBIX, MPUBEJCHHBIX Ha PUCYHKE 1, BUIHA 00IIas 3aKOHOMEPHOCTb, & UMEHHO — POCT
KOHIICHTPALUH TIII0KO3BI K 30-M CyTKaM B KOHTPOJIBHBIX M OIBITHBIX TPYIIIAXx.

B nepBomM ombiTe (prc. 1, A) KOHIEHTpAIHS TIIIOKO3EI JOCTOBEPHO BBIPOCIA OTHOCUTENBHO UCXOAHBIX B KoHTpoie (I-K) Ha
137,6 % (p<0,001), a B onsITHO# rpymmie (I1) — Gonee cymecteHHo, Ha 184,4 % (p<0,01).
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Puc. 1 — Konuentpanus rioko3sbl B KPOBH TeJIAT NPH NpeHaTaJbHOM (A) M nocTHaTajibLHOM (B) Bo3neiicTBUM TaHAMUHA

Bo BTOpoMm omebite (puc. 1, B) k 3TOMy e BO3pacTHOMY TEPHOIY KOHIICHTPAIIUS TJIFOKO3bI YBEIUUMIACH MEHEE 3HAUNTECIHHO
U HEJIOCTOBEPHO, YEM IIPH NPEHATAILHOM BO3JIeHCTBUM TaHaMKHA. B koHTpose — Ha 40,2, a B onbITHOM rpyne — Ha 15,1 %.

B 060oux onbITax JOCTOBEPHBIX MEKIPYIIOBBIX Pa3IM4Ui HE BBISBICHO.

OOmIHii POCT KOHIIEHTPAIIUH TITFOKO3bI C BO3PACTOM MOYHO OOBSICHUTH «HACTIOCHHEM) TITFOKO3bI, TIOCTYMHUBIIEH ¢ MOJIOKOM B
BUJIC JIAKTO3bI, ¥ JOTOJHUTEIBHBIM CHHTE30M 3TOTO JHEPreTHYECKOr0 METabojmTa Kak 3a CUYET CTAHOBICHHUS MPEIKENYT0YHOTO
TUTIA TUIIEBAPEHNUS, TaK U 3a CYET TIFOKOHEOTeHe3a U3 TIIMKOT€HHBIX aMHHOKHCIIOT.

PazHOHampaBIIeHHBII BEKTOP B KOHIEHTPAIIUH TITFOKO3bI KOHTPOJIBHOM U ONBITHOW TPYIIT B 00OMX OMBITAaX, HAa HAI B3TJISI,
MOJKHO OOBSICHUTH PA3INIHON OTHOCHTEIFHOI HHTEHCHBHOCTBIO POCTA KUBOTHEIX [2].

OmHUM U3 KOMIIOHEHTOB KIETOYHO-IDIa3MaTHYECKUX MEMOpaH sABIsieTcs Xonectepoil. OOIei 3aKOHOMEPHOCTHIO U3MEHEHHI
9TOTO JIMMUAHOTO METa0O0JINTA SBISETCS] POCT €r0 YPOBHS Y TEJAT OT pokIAeHHs K 30-M CyTKaM U OTHOCHTEINIBHO ero ONU3KHe 3Hade-
HUS B 3TOM BO3pacTe KUBOTHBIX BHE 3aBHCUMOCTH OT IIyTel INOCTYIJICHUS TAHAMUHA B OpraHu3M (pHuc. 2).

YBenuueHue KOHLEHTPALUH X0oJecTeposia IpU MpeHaTanbHoM (puc. 2, A) Bo3aeicTBUM TaHaMuHa K 30-CyTOYHOMY BO3pacTy
B [-K rpymnne coctaBuno 108,9 (p<0,001), Bo II — 74,4 % (p<0,05), a mpu noctHaTamsHOM (puc. 2, b) — 123,2 (p<0,05) u 102,1 %
(p<0,01) cooTBETCTBEHHO.

B 00oux ombITax CyIIeCTBEHHOH pa3sHHIIBI MEXITYy KOHTPOJIBHOW M ONBITHOH rpyIIaMu He 00HApYKEHO.

HexkoTopoe cHMmkeHHE KOHIIEHTpal{ XoJiecTepoyia B KpoBU 30-CYyTOYHBIX TEJAT OIBITHBIX TPYII B OIMpPENCNEHHON CTETIeHH
MOYHO OOBSCHUTB 0OJIee aKTUBHBIMH MPOJTH(EpaTUBHBIMU MTPOIIECCAMHU, YTO HAXOIUT ITOATBEPKICHHE B MHTEHCUBHOCTH MX pocTa [2].

TpuanuIrIUIeposIbl BBEIMOIHAIOT TEPMO3ALIUTHYIO (YHKIMIO U SBJISIOTCS OCHOBHBIM HCTOYHHUKOM SHEPIMHU M TeIUIa Ul HO-
BOPOXKJICHHBIX.
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Puc. 2 — KoHueHTpauus Xoj1ecTeposa B KPOBH TeJIST NP NpeHaTaabHOM (A) 1 nocTtHaTtaabHoM (B) Bo3aelicTBUM TaHAMUHA

W3 pucyHka 3 BHIHa OTHOCHTETbHAS CTaOMIBHOCTH JAHHOTO METa0OoJHMTa B KPOBU TENAT OT POKACHUS 10 30-CyTOYHOTO
BO3pacTa.
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Puc. 3 — KoHnentpanus TpHAMITINIEPOJIAa B KPOBU TeIAT NPH NPEHATAILHOM (A) U nocTHaTanbHoM (B)
BO3/eliCTBHU TAHAMHHA

B nepBom ombiTe (puc. 3, A) k 30-CyTOYHOMY BO3pacTy KOHIIGHTPAIKSA TPUAIMITIIUIIEPOIa HETOCTOBEPHO YBEIUYMIACH B I-
K rpymnme na 41,5 %, 9T0 MOXKeT CBHIETEILCTBOBAThE O HEKOTOPOM JieUIMTe SHEPTUH B OPTaHM3ME TeNAT AaHHOW rpynnsl. Bo II
rpymre Ha (poHe MPEeHATATFHOTO BIMSHUS TAaHAMUHA TIOKa3aHHAs TeHICHINS COXPaHMIACh U cocTaBmia 8,9 %.

Bo Bropom ombite (puc. 3, b) B 3TOT ke BO3pacTHOI meproa KOHIEHTpanys TPHAIMITIIHIEPOIa HEJOCTOBEPHO BO3pPOCIA: B
KoHTpoJIe Ha 15,9, a B ombiTe — Ha 27,3 %.

VHbIMU clTOBaMH, BHE 3aBUCHMOCTH OT ITyTeH MOCTYIUICHUs TaHAMUHA B OPTaHM3M TeJISIT Pa3HHIA MEXIy KOHTPOJIBHOH U
OIIBITHOM TPYINIIaMH 10 YPOBHIO JTAHHOTO SHEPTETHYECKOT0 JINIUIHOTO MeTabO0IMTa OTCYTCTBOBAIA.

3akaouenne. Ha ocHOBaHMM TPOBENICHHBIX MCCIEIOBAHUM 110 N3YyYESHUIO Ipe- M MOCTHATAJIBHOTO BO3/ICHCTBHS KOPMOBOM
nobaBku «TanaMuH Zn» Ha OpraHM3M TEIAT B PAHHEM OHTOTEHE3€¢ HE YCTAHOBJICHO CYIIECTBEHHBIX Pa3INYUi B YPOBHSX HHTE-
TpaNbHBIX TTOKa3aTeNell yriaeBoJHO-KUPOBOro oOMeHa (TIIFOK03a, XOIeCTepOo ¥ TPHAIMIITIINIIEPOIT) BHE 3aBUCUMOCTH OT MyTel mo-
cryruteHns. [1o cpokam BozaeiicTBus (1- u 30-e CyTKH) y BCeX )KUBOTHBIX YBEIHMYHBACTCA KOHIIEHTPALIUS XOJIECTepoIa, a IpH peHa-
TAJILHOM BO3JIEHCTBHHU — M TIIIOKO3A.
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YK 579.67:615.28:637.5.02
A/ Ilanveynos, J1.B. Pesnuuenko, E.H. Paoyesa., M.C. I'yposa

3®®EKTUBHOCTD JEMCTBUA HOBBIX JE3UHOULIMPY IOIIUX IPEIIAPATOB HA TATOT'EHHBIE
N YCJIOBHO-ITATOI'EHHBIE MUKPOOPI'AHU3MBI ITPU OBPABOTKE OBOPYJ1OBAHUS
HA MSICOIIEPEPABATBIBAIOIHIUX NPEAIIPUATHUAX

AnHoTamms. J[e3snH(peKnus Ha NPEANPUATAIX MICHOI MPOMBIIIIEHHOCTH — OJHO U3 BaKHEHIINX BETEPUHAPHBIX U CaHH-
TapHO-TUTHEHUYECKUX MeponpHuaTHi. s BBIMyCKa BBICOKOKAQUECTBEHHOH MPOIYKIMH OONBIIOE 3HAYEHHE MMEET MpaBHIbHAs U
CBOEBPEMEHHAsl BETEPUHAPHO-CAHUTapHast 00paboTKa BCeX 0OBEKTOB MsicoNepepadaThIBAIONINX MPEAIPHUITHI, UTO SBIAETCS HEOTh-
e€MJIEMON YacCThIO0 TEXHOJOTMYECKUX IPOLECCOB MPOM3BOJCTBA. DTO CBA3aHO C TEM, UYTO MsICO M JApYrHe MHINEBBIE HHTPEIUEHTHI
MIPE/ICTABIISIOT COOON MUTATENbHBIE CyOCTPATHI, COAEPKAIINE KOMIOHEHTHI, KOTOpPBIE ABJIAIOTCS ONaromnpusiTHON cpefoi Uit pocTa U
Pa3BUTHSI MHKPOOpraHU3MOB. CuuTaeTcs, 4To JIe3HHPEKIHI 000pyJOBaHUS SBISETCS BXKHBIM IIaroM B oOecriedeHHH 0e3011acHOCTH
MIPOIYKIMU Ha MscoIepepadaThIBalouX npeanpusatusx. Hecobmonenue Mep ne3nH(EKINN MOKET IIPUBECTH K MOMaTaHHI0 MUKPO-
OpPTaHN3MOB Ha ITOBEPXHOCTH 000PYIOBaHUS, YTO B JAIbHEHIIEM MOXET CIOCOOCTBOBATH 3arpsS3HEHUIO M KOHTAMUHAIINH HPOIYK-
myn. TiarensHas ne3uHeKIs 000pyJ0BaHUs TOMOTaeT IPeJOTBPATHTh Pa3BUTHE M PACIpPOCTPAaHEHNE MaTOTCHHBIX MHUKPOOpTa-
HHU3MOB, KOTOPBIE MOTYT ObITh MPHUYMHON CEPhE3HBIX 3a00JIEBaHUN Yy JIIO/EH, yNOTPeOIAIOMUX MPOTYKIHIO JAHHOTO MPETPUATHSI.
Jns noctmkenus 3GGEeKTUBHOCTH Ae3MH(EKINH He0OX0IMMO HCIIONb30BaTh CPEICTBA, CIIOCOOHBIC YHUUYTOXKATh IIMPOKUHA CIEKTP
OakTepuii, BUPYCOB U I'pUOKOB. J[e3MHPHUIMPYIOMNE CPEACTBA C aKTHUBHBIM XJIOPOM INPEACTABISIOT OO0 KOMILIEKCHBIE (hOPMYJIbI,
COZIeprKallne XJI0p, aKTUBHO JEHCTBYIOIINIA IPOTHB MUKPOOPraHW3MOB. braromapst cBoemy AeHCTBHIO Ne3UHGHIMPYIOIINE CPEICTBa C
AKTUBHBIM XJIOPOM 3G PEKTUBHO 00e33apa’kMBAIOT MOMEILEHHS U MIPEIMEThI, X MOBEPXHOCTH, 3aIHIIAs OT BO3MO)KHOTO 3apayKeHHSI.

KiroueBsle ciioBa: ne3nH(EKINS, CAHUTAPHS, aKTUBHBII XJIOp, Je3MHGUIAPYIOIas 00paboTka, pa3paboTka.

THE EFFECTIVENESS OF THE ACTION OF NEW DISINFECTANTS ON PATHOGENIC AND OPPORTUNISTIC
MICROORGANISMS IN THE PROCESSING OF EQUIPMENT OF MEAT PROCESSING ENTERPRISES

Abstract. Disinfection at meat industry enterprises is one of the most important veterinary and sanitary-hygienic measures.
Correct and timely veterinary-sanitary treatment of all objects of meat processing enterprises is of great importance for the release of
high-quality products, which is an integral part of the technological processes of production. This is due to the fact that meat and
other food ingredients are nutrient substrates containing components that are a favorable environment for the growth and develop-
ment of microorganisms. It is believed that disinfection of equipment is an important step in ensuring the safety of products at meat
processing plants. Failure to comply with disinfection measures can lead to the ingress of microorganisms on the surface of the
equipment, which can further contribute to contamination and contamination of products. Thorough disinfection of equipment helps
prevent the development and spread of pathogenic microorganisms that can cause serious diseases in people consuming the products
of this enterprise. To achieve effective disinfection, it is necessary to use agents that can destroy a wide range of bacteria, viruses and
fungi. Disinfectants with active chlorine are complex formulas containing chlorine, which is active against microorganisms. Due to
their action, disinfectants with active chlorine effectively disinfect premises and objects, their surfaces, protecting against possible
contamination.

Keywords: disinfection, sanitation, active chlorine, disinfectant treatment, development.

Beenenne

Je3unpeKnus XJI0poM HCIIOIB3YeTCs 049€Hb JTaBHO, TAK KaK OH OBUT OTKPHIT emie B 1774 roxy. DTo TpaHIHO3HOE OTKPHITHE
MIPHUHAUICKUT BhITaroneMmycs dapmaneBty u xumMuky — Kapmy Bumbsrensmy Illeene. Briepsrie Ha mpakTHke OaKTEpHIHUIAHOE Nei-
CTBHE JIaHHOTO BEIIECTBa OTMETWI B Hadaje 19 Beka Bpau-akymep M. 3emmensBeiic. OH yCTaHOBHII, UTO XJIOP KpaifHe ryOuTeNeH
JUTS MUKPOOPTaHU3MOB, H TIPEIJIOKIII HCTIOIBb30BaTh PACTBOP XJIOPHOIT M3BeCTH /It 00pabOTKH pPyK MEATIepCOHaNa U KOXKHBIX MO-
KPOBOB Mepe/] MPOBEJCHNEM XUPYPruueckoro BMenaTenbera. CIycTsl BCero HeCKOJIBKO JIeT Ha4ajJoch TOBCEMECTHOE HCIIOIb30Ba-
HUe xJyopa 1y nesurdekimn. Tak Hayanocs TpruyMdaabHOE MIECTBHE MO IUTAHETE CPEICTB, CoAepKammux xiaop [1].

Je3nnduuumpyronye cpeAcTBa ¢ aKTHBHBIM XJIOPOM IIPEICTABIIOT CO00i KOMIUIEKCHBIE COEAMHEHHS, COJlepIKallie XJIop,
AKTHBHO JICHCTBYIOIINI TPOTHB MHUKPOOPTaHU3MOB. XJIOp 00J1ajaeT MPOTHBOMUKPOOHBIMH CBOHCTBAMHU U MOXKET YHHUTOXATh pas-
JIMYHBIE BUBI OakTepuii U BupycoB. braromgaps cBoemy AeHCTBHIO Ae3MHOHUIUPYIOMNE CPEACTBA C AKTHBHBIM XJIOPOM 3(h(HEKTHBHO
00e33apaXxuBaroOT ITIOMEIICHNUS U IIPEAMETHI, X TIOBEPXHOCTH, 3aMHUIIas OT BO3MOKHOTO 00CEMEHEHHSI.

HccnenoBanust psia ydeHBIX MOKa3aid, YTO aKTUBHBIA XJIOp MMeeT OOoJbIIoe 3HaueHWe B Je3uH(peKkiun. M3-3a cHimbHBIX
OKHCIIUTENIFHBIX CBOHCTB OH OTIMYHO yJAIsSeT BPeAHbIE MUKPOOPTaHU3MEL. BeiencTBre 3TOro mpenapaTsl ¢ cofep kaHneM aKTHBHO-
T'O XJIOpa CYUTAIOT G PEKTHBHBIMHU JIe3MHpEKTaHTaMu [2].

Cunraercs, 4To 1e3MHGEKIUs 000PYI0BAHHUS SIBISETCS BaKHBIM IIaroM B 00eCIeueHnH 6e30IMacCHOCTH MPOIYKIMU Ha MsICO-
nepepadaThIBalOIINX MpeAnpusIThsIx. Hecobmronenne Mep e3nHPEKIHNA MOXKET MIPUBECTH K MOIAIaHUI0 MUKPOOPTaHW3MOB Ha MO-
BEPXHOCTU 00OpYJOBaHHs, YTO B JaJbHEHIIEM MOXXET CIOCOOCTBOBATh 3arpsi3HEHHIO U KOHTAMHHALUH MPOXyKIuH. TiiaTenbHas
Je3nH(EKINT 000pyJOBaHUS MOMOTAET NPEIOTBPATHTh PA3BUTHE W PACHPOCTPAHEHHE IMATOT€HHBIX MHKPOOPTaHH3MOB, KOTOpHIE
MOTYT OBITh IPHYMHOHN CEpPhe3HBIX 3a00JIeBaHMH y JOAEH, YIOTPEOISIOMUX MPOAYKIHIO JAaHHOTO NpeanpuaTas. s JoCTHKeHHs
s¢dexTrBHOCTH Ne3MHBEKINH HEOOXOIMMO HUCIONB30BaTh CPEJICTBA, CIIOCOOHBIE YHIHUTOXKATh ITUPOKHUH CIIEKTp OaKTepHii, BUPYCOB
Y TPUOKOB.

Je3nndunupyronye cpeacTBa Ha OCHOBE XJIOpa OTHOCATCS K KaTerOPHUHU HPEnapaTroB, B COCTaB KOTOPBIX BXOAUT aKTHBHBI
xJ10p. IMEHHO 3TOT KOMIIOHEHT 00YCIaBINBaeT BBICOKYIO 3(h(hEeKTHBHOCTH OTHOCUTENBHO Pa3HyHbIX natoreHoB [3]. CpenctBo s
ne3uHpeKun ¢ 100aBIeHHEM aKTHBHOTO XJI0pa IEHCTBYET JOCTATOYHO OBICTPO — B 3aBUCHMOCTH OT MPOICHTa aKTHBHOTO XJIOpa,
BXOJAIIETO B COCTaB, MOXeET MOTpeboBaThes 10 20 MUHYT, YTOOBI TOJTHOCTBIO YHUYTOXKHUTD BOSGyﬂMTeneﬁ uHbekimn. ['oMoreHu3u-
pyromuii u ordenuBaromuid 3QHEeKT TakxKe XapaKTEepHBI IS TaHHOH TPYMIBI Ae3MH(PEKTAaHTOB, KOTOPHIE XOPOIIO PAacTBOPSIOTCS B
Boje. He MeHee BaKHBIMM CUHMTAIOTCSI TaKHe HOCTOMHCTBA, KaK IPOCTOTA NPHUTOTOBIEHHS M HCIOJB30BaHUS pabOdIHX PacTBOPOB,
XpaHEHUE U TPAHCIIOPTUPOBKA TOTOBEIX PACTBOPOB s AesnHpekmu. [IpakTnaeckn moboe ne3nHUIMpyroee CpeacTBO Ha OCHO-
BE XJIOpa UMeET HEOOIBIIYI0 CTOMMOCTb, M 9TOT IUTIOC BEICTYIIAeT OJHUM M3 OCHOBHBIX (haKTOPOB IIPU BHIOOPE MOIXOASAIINX IIpera-
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patoB 1 ne3nH(EKIMH TOBEPXHOCTEH, HHCTPYMEHTOB, POBEACHUS TEKYIICH, MPOQUIAKTHICCKON WITH 3aKITFOYUTEIbHON 00padoT-
KM MTOMELIEHHH U T. 1. [4].

Lenplo TaHHOTO HCCJIENOBAaHMSI SIBISIETCS pa3paboTka HOBOro Aesunbuuupyorero cpeacrtsa «AD AC +», IpUrOTOBICH-
HOTO Ha OCHOBE JieiicTByIo1Iero BeulecTBa N, N-0uc(3-aMUHONIPONMIT) AOACIMIAMUH, C OOABICHUEM aKTHBHOT'O XJIOpa.

MaTtepuaJibl 1 MeTO/ABI HccJieloBaHusl. PaboTa BhINOIHEHA B TPOU3BOJICTBEHHBIX yenoBusx npexnpusitun OO0 «Kypcekuii
MsIcOTIepepadaThIBAOIIIIA 3aBOI». MaTepHaioM HCCICIOBAaHUS MMOCIYXKHIO CPEACTBO MPOQHIAKTHICCKON Je3nH(EKINH, pa3pada-
THIBAEMOE B JJA0OPATOPHBIX YCIOBHSAX JAHHOTO MPEIIPUSITHS.

Mertozp! uccneoBanus — 6akTeproaorniecknii. OOBEKTH — Ae3HHGHUIUPYIOIIEe CPEICTBO, CMBIBEI C IIOBEPXHOCTH 000py-
JTOBaHWSL.

Je3uHduUImpyrolie npenapaTsl Hocie 1ab0paTOPHBIX HCCIIEIOBAHMIA JOITYCKAIOTCS K IPUMEHEHHUIO Ha MUIIEBbIX 00bekTax [5].

Pe3yabTaThl HcciieioBaHus M 06cyxaenne. st Toro, 4To0bI AaTh OLEHKY 3¢ dekTuBHOCTH AeiicTBHs pa3pabaTsiBaEMOro
Ne3UHGUIUPYIOIIETO CPEICTBa Ha MATOTCHHBIC U YCIOBHO-NATOr€HHbIE MHUKPOOPTAHMU3MbI, ObLIa MpOBeAcHa Ae3UH(OULIUPYIOIIas
00paboTka 060pyJ0BaHUS, HCIOIb3YEMOT0 HA TAHHOM IPEANPUSTHH.

dopmyna U300peTeHUs: Ae3NHPHUIUPYIONIEe CPECTBO, COJEpKallee B KadecTBe JAeicTByromiero BemectBa (JIB) N, N-
6wc(3-aMUHOIPO-ITHIT) JOACIMIIAMHH, OTIMYAFOIIEeCs] TEM, YTO JOTOJHHUTEIFHO COACPKUT aKTUBHBIN XJIOp MPH CIETYIONMEM COOT-
HOIIICHUN KOMTOHEHTOB (Mac. %): N, N-Ouc(3-amunonpo-mmn) mponemmwiamud — 0,93, aktuBHbid xiop — 0,07, a Takxke BcrioMora-
TeJIbHbIE KOMIIOHEHTHI U Boxty; pH 9,5-10,5 ex.

Jle3uH(peKIHI0 OCyIECTRISIN B TIPOU3BOICTBEHHOM ITOMELICHUH NPEANpUATHI B TedeHue 5 Hexenb. OOpaboTKy Mpou3BO-
W KaK Ha Hapy)KHBIX, TaK 1 Ha BHYTPEHHUX IOBEPXHOCTAX TEXHOJOTHYECKOTO 00OPYAOBAHUS METOAOM KameIbHOTO OPOIIEHHUS,
HCIIOJIB3YS] MOOMIIBHYIO CTaHIMIO Uil Ae3uH(eKkmy. KoHIeHTpanys BOIHOTO pacTBopa npu obpabotke — 1,5 %, BpeMsi 3KCIo3u-
i — 15 muHyT. [lo OoKOHYWaHMM NEe3MH(EKINOHHON BBIAEPKKHM 00OpYIOBaHHE MPOMBIBAIH BOIOINPOBOAHONW BOJOW B TEUCHHE
2 MUHYT.

Ipm sTOM GBUIa TpOBEAEHA OLeHKA 3()(EKTUBHOCTH IEHCTBHS pa3pabaThIBaeMOro JIe3nH(UIMPYIONIero npenapaTa Ha maro-
TCHHYIO U YCIOBHO-TIATOTEHHYIO MUKpOdIopy (Tadm. 1).

D dexTHBHOCTD Ne3MH(EKIMN KOHTPOJIMPOBAIH MO HAIUYUIO Hanboiee pacripoCTpaHEHHBIX MHUKPOOPTaHU3MOB — KHIIEY-
HOM MaJIOYKH U CTaQHUIOKOKKA, CATbMOHEIUIBL, IPOTES U JIp.

O1eHKy IPOBOIIIIH MTPY MAPaJUICIFHON Ne3MH(EKIINH TEXHOIOTHIECKOT0 000py IOBaHUSL.

Ta6auna 1 — Ouenka ge3suHpuuupyouei 3pGpeKTHBHOCTH MpenapaToB

CpaBHUBaeMble Ae3WHPUIUPYIOIINE KMA®AHM, BI'KIT [latorennsie,
L. monocytogenes | Proteus
IIpernapaThl ¥ y4acTok 00paboTKu KOE (xoudopMBI) | B T.4. CATBMOHEIUTBI
JI0 MOJIKH y4acTka pa3dopa CIIOLIHO He OBH He OB He O6H. He OB
cyOnpoIyKTOB poct
TOCTIe MOHKH YHACTK pasoopa menee 1| KOE He 00H. He 00H. He O0H. He O0H.
cyOnpOoIyKTOB
mocJie aesuHdeknuu «P3 Oxonia
ACTIV» yuactka pa3dopa 860 KOE He O0H. He 00H. He O0H. He O0H.
CcyOIpOIyKTOB
+
nocie esunpexinn «AD ACH 110 KOE He 00H. He 00H. He O0H. He 00H.

ydacTka pazbopa cyonpoayKToB

3akmouenne. [Ipu ucciaenoBaHUKM CMBIBOB ¢ 00OPYIOBAHUSA, CACTAHHBIX 0 U TOCIE AC3UH(EKINN H3ydaeMbIM Tpernapa-
TOM, He OBUIO BBISBJICHO XapPaKTEPHBIX MTPU3HAKOB POCTA KHINCYHOHN MATIOYKH, CATbMOHEIUIBI, TUCTEPUHU U MIPOTES.
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C.H. Ilozpanoeckuii, A.B. Ilpycaxos, A.B. wun

JAHAMHUKA KIUHUKO-MOP®OJOI MUYECKUX IOKA3ATEJIEN KPOBM 1101 BJASIHUEM
IMPOBUOTHYECKOW KOPMOBOW TOBABKH «BHOJATHK» G-500 ITPH BPOHXOITHEBMOHHWHU TEJISAT

AnnoTtanus. Llens nuccnenoBaHns — yCTaHOBUTH AUHAMHKY KIMHHUKO-MOP(OJIOTMIECKHUX [TOKa3aTeNlei KPOBH 10| BIHSHHEM
npoOroTHIECcKoi KopMoBoH 10o6aBku «bronatuk» G-500 npu edueHnn TeIAT O0NTBEHBIX OPOHXOITHEBMOHHUEH.

HccnenoBanue mpoBOAMIHN B 3UMHE-CTOMIOBBIN neproa Ha 30 TensTax yepHO-necTpoil mopoasl B Bozpacte 20-30 nueit. s
MIOCTAaHOBKH OTIBITA )KUBOTHBIX Pa3AeIsIM Ha TPU IPyNbl. B nepByto (KOHTPOIBbHYI0) — HHTAKTHYIO — rpymity (n=10) BOIUIN KIWHH-
YeCKHU 370pOBBIE TeNsATa, BO BTOpYIo (n=10) u TpeTbio (n=10) ONBITHBIE TPYMIIBI — TEJIATA ¢ KIMHUYECKUMU NPU3HAKaMH HecTieudu-
4ecKO# KaTapanbHOI 6poHXOIMHEBMOHMH. JKUBOTHBIM BTOPOH TPpyNIbI ObLTa HA3HAUCHA CXEMa JICUSHNUS, BKIIIOUAIOIIas: OAHOKPATHOE
MIOJKO)KHOE BBeleHne aHTnOnoTHKa «IlymemoBer» B mo3ze 1,0 M Ha 40,0 Kr Macchl Tella; BHYTPUMBIIIEYHOE BBEACHHE aHTHONOTHKA
«Drnopoxe» B 1o3e 1,0 mut Ha 15,0 Kr Macchl Tesla ¢ HHTEpBaIoM 48 4acoB 10 BBI3IOPOBJICHUS; B CIIy4ae CYLIECTBEHHOIO IOBBIIICHUS
o01eil TemnepaTypsl Tena HazHadaics «Ketompoden 10 %» B mo3e 3,0 mr Ha 1,0 Kr ’KHBOI Macchl C HHTEPBAJIOM OAMH pa3 B CYTKH
JI0 €e HOPMAITM3ALNH; TIPH SIPKO BBIPQKCHHOH OABIIIKE IPOBOIIIN OJHOKPATHYIO BHYTPHUMBIIIEYHYI0 HHBEKIUIO IpenapaTa «/Jlexc-
ameTa3oH» B f03e 2,0 MJI Ha ToJoBy. B pomoiHeHne K yka3aHHOH cXeMe >KHBOTHBIM TPETheH TPYIIBI 331aBalll MPOOHOTHUECKYIO
KOpMOBY10 100aBKy «buonartux» G-500 B noze 10,0 r B geHb Ha roioBy. KinmHuko-Mopdoaornieckoe uccieqoBaHie KPOBU MPOBO-
QWK B TIEPBBIH JCHB 3KCIIEPUMEHTA, O Hayaja JICYeHHUs, a Takke Ha ceapMOd M 14-if THU ero moctaHOBKU. KpoBb oTOMpanu u3
SIpeMHOM BeHbI 32 30 MUHYT 1O KOPMJICHHUS C COOIIOICHIEM HEOOXO0AUMBIX MPABHIII ACENITUKU U aHTUCETITHKH.

YcraHOBIIEHO, YTO ITPUMEHeHNe pobnoTdeckoit 1o6aBku «buonarik» G-500 B gomoHeHHE K CXeMe JIeUeHHUs HecTiennu(u-
YecKOH KaTapajabHON OpoHXOIHeBMOHUH B 703¢ 10,0 T Ha roJIOBY B CyTKHM OKa3bIBAaeT MOJOKUTEILHOE BINSHHAE HAa BOCCTAHOBJICHHE
reMaToJIOTUUECKOr0 CTaTyca OOJIBHBIX JKUBOTHBIX. Takke, HCXO U3 TMHAMUKY YUYUTHIBAEMBIX B IIPOBEICHUN HCCIIEI0BAaHHS MOKa-
3aTeseil, MOJKHO IIPUHTH K BBIBOAY, 4To «bronaruk» G-500 obnazaeT mpOTHBOBOCTIAIMTENLHBIM JIEHCTBHEM M OKA3bIBACT HOJIOKH-
TEJIbHOE BIMSHIE HAa CUCTEMY I'eéMOI033a.

KnrodeBble c10Ba: KIMHUIECKUH aHAIN3 KPOBH, IPOOHOTUKY, OOTE3HH MOJIOHAKA, TATOJIOTHH JIETKHX, OPOHXOITHEBMOHHUS.

DYNAMICS OF CLINICAL AND MORPHOLOGICAL BLOOD PARAMETERS UNDER THE INFLUENCE
OF PROBIOTIC FEED ADDITIVE «BIOLATIC» G-500 IN CASE OF BRONCHOPNEUMONIA OF CALVES

Abstract. The aim of the study was to establish the dynamics of clinical and morphological blood parameters under the in-
fluence of the probiotic feed additive «Biolaticy G-500 in the treatment of calves with bronchopneumonia. The study was carried out
in the winter-stall period on 30 calves of black-and-white breed aged 20-30 days. To set up the experiment, the animals were divided
into three groups. The first (control) intact group (n=10) included clinically healthy calves. In the second (n=10) and third (n=10)
experimental groups were calves with clinical signs of nonspecific catarrhal bronchopneumonia. The animals of the second group
were prescribed a treatment regimen, including: a single subcutaneous injection of the antibiotic «Pulmovet» at a dose of 1.0 ml per
40.0 kg of body weight; intramuscular administration of the antibiotic «Florox» at a dose of 1.0 ml per 15.0 kg of body weight with
an interval of 48 hours before recovery; in case of a significant increase in total body temperature, Ketoprofen 10 % was prescribed
at a dose of 3.0 mg per 1.0 kg of live weight, with an interval of once a day until its normalization; with pronounced shortness of
breath, a single intramuscular injection of Dexamethasone at a dose of 2.0 ml per head. In addition to this scheme, the animals of the
third group were given the probiotic feed additive «Biolatic» G-500 at a dose of 10.0 g per day per head. A clinical and morphologi-
cal blood test was performed on the first day of the experiment, before the start of treatment, as well as on the seventh and 14th days
of its staging. Blood was taken from the jugular vein 30 minutes before feeding in compliance with the necessary rules of asepsis and
antiseptics. It was found that the use of the probiotic supplement «Biolatic» G-500 in addition to the treatment regimen for nonspecif-
ic catarrhal bronchopneumonia at a dose of 10.0 g per head per day has a positive effect on the restoration of the hematological status
of sick animals. Also, based on the dynamics of the indicators taken into account in the study, it can be concluded that «Biolatic»
G-500 has an anti-inflammatory effect and has a positive effect on the hematopoiesis system.

Keywords: clinical blood test, probiotics, diseases of young animals, lung pathology, bronchopneumonia.

BBenenue. bpoHXOIMHEBMOHHS — OJJHA U3 CAMBIX YaCTO PETHCTPUPYEMBIX OoJie3Hel MojoaHsKa [7, 9], cnocoOHas mopaxars
10 70,0 % ot ero moronoses [6]. Hanbonee moasepxeHs! JTaHHOMY 3a00JI€BaHHUIO TeNsATa B Bo3pacte oT 20 AHEeH 10 Tpex MecsIeB.
[MpumeHeHwne TpagUIOHHBIX METOJOB M CXEM JICUCHHUS] OPOHXOITHEBMOHHH B YCIIOBHSAX MPOMBIIUICHHOTO BEACHHMS )KHBOTHOBOJICTBA
“MeeT HU3KYI0 3QPekTuBHOCTH [1]. ITocneHI0I0 MOYKHO MOBBICHTH IYyTEM BBEICHHS B CXEMBI JICUCHHUS MMPOOHOTHIECKUX TIperapa-
TOB M 106aBok [4, 5, 8]. OueHuth 3pHEeKTHBHOCTH MPOBOIUMOTO JEUEHHsI, HAPSILy C KIMHUYECKUMH MCCIIEIOBAaHUSIMU JKUBOTHBIX,
MOJKHO ITyT€M HHTEepIpeTaluy JaHHBIX FeMaTOJIOIMYeCKUX NokasaTesnei [2, 3]. YuuThiBas BBIIEU310)KEHHOE, Mbl IOCTAaBUWIIU LIEIb —
YCTaHOBUTH AUHAMHKY KIMHHUKO-MOP(OJIOTHYECKHX MOKa3aTesied KpOBH MO/ BIMSIHUEM IPOOHOTHYECKOH KOpMOBOH 100aBkH «bro-
natuk» G-500 npu edeHny TeaT 00JIbHBIX OPOHXOITHEBMOHHEH.

Matepuas U MeTOAblI HccaefoBaHuil. lccienoBanue NpoBOAUAM B 3UMHE-CTOWIOBOBIM Iepuos Ha 30 Temsarax 4epHO-
nectpoit mopoxasl B Bozpacte 20-30 mHeit. [l MOCTAHOBKH OMBITA KHBOTHBIX Pa3[elisuld Ha TPH TPyMIbL. B mepByro (KOHTPOIb-
HY0) — HHTaKTHYI0 — Tpyniy (n=10) BONLIH KIMHUYECKH 3I0POBEIE TeNATa, BO BTOPYIO (n=10) u TpeThio (n=10) OMBITHBIC TPYTIITHI —
TeNATa C KIMHWYECKUMH TpPU3HAKaMU HECIeNU(pHIEeCKOH KaTapanbHOIl OpOHXONMHEBMOHMH. Bce >KMBOTHBIE, KaKk 10 IOCTAHOBKH
OIBITa, TAK M BO BPEMs €To NPOBECHUS, HAXOIMINCh B MACHTHYHBIX YCIOBHUAX U NOTy4aJId OAMHAKOBBINA PaIluoH.

JKuBOTHBIM BTOpPO#t Tpynmbl OblIa Ha3HAUYEHA CXeMa JICYCHHs, BKITIOYAIOIas: OJHOKPATHOE MOJKOXHOE BBEJCHHE aHTHONO-
tuka «IlymsmoBer» B 103e 1,0 mi Ha 40,0 kr Macchl Tela; BHyTPHMBIIIEUHOe BBeAeHHE aHTHOHOTHKA «D1opokey B no3e 1,0 M Ha
15,0 kr Maccel Tena ¢ MHTEpBAJIOM 48 4acoB 10 BBI3JOPOBIICHUS; B ClIydae CYIIECTBEHHOTO TOBBILICHHs 00IIeil TeMmepaTypsl Tea
nazHaugaincs «Keronpogen 10 %» B mo3e 3,0 mr Ha 1,0 Kr )KHBOH MacCHl ¢ HHTEPBAIOM OJIMH pa3 B CyTKH JI0 €€ HOPMaJIM3AIUN; TIPH
SIPKO BBIP)KCHHOH OJBIIIKE TIPOBOIMIN OXHOKPATHYIO BHYTPHMBIIICUHYIO HHBEKIIHIO TIpenapara «/Jlexcamerazon» B no3e 2,0 M1 Ha
royioBy. B nomonHeHne k ykazaHHON cXxeMe >KHBOTHBIM TPETheH TPYIIIBI 3aaBalii MPOONOTHIECKYI0 KOPMOBYIO 100aBKy «bunoma-
tuk» G-500 B 103e 10,0 T B IeHD Ha TOJIOBY.
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Knnanko-mopdonornueckoe ncciaenoBaHne KPOBH NMIPOBOAMIIHN B IIEPBEIN A€Hb SKCIIEPUMEHTA, 10 Hadasa JICUCHUs], a TaKKe
Ha cefpMoit u 14-ii qHu ero nocraHoBku. KpoBb oTOMpanu u3 sipeMHOit BeHbl 3a 30 MUHYT 1O KOPMIJICHHS C COONIOAEHHEM HE00XO0-
JUMBIX TIPABUIT ACETITHKU M AaHTHCENTHKU.

[onmy4enHsle nuQpPOBHIE JaHHBIE TOIBEPTraId CTATHCTHUECKONH 00paboTKe M0 OOUICTIPUHATHIM METOTUKAM.

Pe3yabTaThbl HccaenoBaHuid. Pe3ynbTaTel reMaToI0rMUECKUX MCCIEOBAHUMN, TPOBEACHHBIX HA OCHOBHBIX 3Talax 3KCIEpH-
MEHTa 0TOOpa)KeHBI Ha PUCYHKAX 1-4, U3 KOTOPBIX CIIEyeT, YTO B IIEPBHI JI€Hb €r0 MOCTAaHOBKH B ONBITHBIX I'PYIIIAX, B CPABHEHUH
C KOHTpOJIEM, OTMEYAJIOCh HMOHIKEHHOE KOJIMYECTBO IPHTPOLUTOB W IOHW)KEHHAs KOHIEHTpPAIMs IeMOIJI00MHA, YTO CBHICTEIb-
CTBYET O Pa3BUTHHU Y BXOIAIINX B X COCTaB XXMBOTHBIX aHeMuH. OOmuii JefiKoruTo3, HabMIOgaeMBIH Y >KHUBOTHBIX OIBITHBIX TPYTII,
BEPOSATHO OOYCJIOBJICH BOCHAIUTENEHBIM MPOIECCOM, BBHI3BAHHBIM Heclenu(HuuecKkoil karapaabHOH OpoHXomHeBMOHHeH. Tarke o
Pa3BUTHU BOCTIAJICHUS] OPTaHOB PECIIMPATOPHOTO ammapaTa i aHEMHUH Y KHUBOTHBIX OMBITHBIX TPYII CBUJIETENBCTBYET BBIPAXKEHHBIMH,
B CPaBHEHHUH C )KUBOTHBIMHU I'PYHIIbI KOHTPOJIS, TPOMOOLIUTO3.

T T NN

Mepeblid geHb CeabMOW AeHb 14 peHb

we [pyINA 1 =====[pynna 2 lpynna 3

Puc. 1 — /lunaMHKA 9HcJIa JPUTPOLUTOB B KPOBH 5KMBOTHBIX B TedeHHe dKcnepumenta (x10'%/)
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Puc. 2 — JIuHAMHAKA 9HCIIA JIEHKOUMTOB B KPOBH JKHBOTHBIX B TedeHHe dKcnepumenTa (x10°/)
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Puc. 3 — /luHaMHAKa YHC/Ia TPOMOOIMTOB B KPOBH JKHBOTHBIX B TeUeHHe dKcnepumMenta (X10°/)
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Puc. 4 — JlunaMuKka ypoBHS reMOII00MHA B KPOBM KUBOTHBIX B TeYeHHe IKcIepuMeHTa (/1)
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[Ipn ananu3e TUHAMUKHE OCHOBHBIX T'€MATOJIOTHYECKHX MOKa3aTeNel KMBOTHBIX ONBITHBIX IPYIII B TEUYCHHE SKCIEPUMEHTA
HaMU OblTa OTMEYEHa TEeHJEHIMS MPUOIIKEHUS UX 3HaYeHUH K MOKa3aTellsiM, CBOHCTBEHHBIM KOHTPOJBbHOM rpymme. Tak, B Hauase
OTBITa Y JKMBOTHBIX BTOPOW TPYMIbI CPEHUE 3HAYEHMS KOJIMUYECTBA IPUTPOLUTOB, JEHKOIUTOB, TPOMOOIIMTOB U KOHLEHTpPALUH
reMorno6una Obud paBHbl 5,93+0,42x10'%/n, 10,11+0,49x10%1, 387,59+24,15%10%n u 106,37+6,43 1/1 COOTBETCTBEHHO, IIPOTHB
3HAYEHUH KOHLA ONbITa PaBHBIX 6,18+0,47x10'%/m, 9,17+0,37x10%n, 359,25+22,56x10%n1 u 108,54+6,57 /11 COOTBETCTBEHHO.
B Tperell rpynme BenMuMHA YKa3aHHBIX II0Ka3aTeNedl COCTaBUIa B HAdajle OMbITa COOTBETCTBEHHO 6,5240,53x101%/n,
9,06+0,36x10%1, 363,18+21,36x10%m u 111,54+6,27 r/n, a B ero kouue — 6,86+0,58x10'%/1, 8,94+0,31x10%1n, 336,42+20,59x10%/n
u 116,99+6,49 1/11 COOTBETCTBEHHO.

VYka3aHHas TMHAMUKA, HallpaBJICHHAs Ha HOPMaJIM3AIHIO YIUTHIBAEMbIX B UCCIICIOBAHUHU FeMaTOJIOTNIECKIX IoKa3aTelneH, y
’KUBOTHBIX OINBITHBIX TPYNI B TEYCHUE JICUCHHS HECIeHH(UYECKOH KaTapalibHOW OPOHXOIHEBMOHMM CBUIETEIBCTBYET 00 3ddek-
TUBHOCTH NPUMEHAEMBIX CXeM Tepanui. [Ipu 3ToM cToHT ydecTs, 4To Hanbosee BhIpaXKeHHAs! HOpMaIU3aLsl HCKOMBIX ITOKa3aTenei
Ha0JTfo1aNlachk y )KUBOTHBIX TPEThell rpyIbl, KOTOPHIE B IONOIHEHUE K CTAHAAPTHON cxeMe JiedeHus nomydanu «buomarux» G-500.
JlaHHOEe 00CTOATENBCTBO MO3BOJISAET CAENATh BBIBOJ, YTO HCIOIb30BAHHE yKa3aHHOW MPOOMOTHUYECKON N00ABKU B CXEMeE JICUCHUS
OpOHXOITHEBMOHHMH y JKHBOTHBIX OKa3bIBaeT ITOJIOXKUTENBHOE BIIMSHHE HAa BOCCTAHOBICHHE MX I'€MaTOJNOTH4YecKoro craryca. Ilpm
9TOM, MCXO/Sl U3 INHAMHUKN M3MEHEHHUS YHCIIa JISHKOINTOB M TPOMOOIIUTOB B IPOIECCE JICUCHHUS Y )KUBOTHBIX, ITOJYYaBIINX yKa3aH-
HBIH IIpenapart, B CPaBHEHHH C KUBOTHBIMH, TTOJIyIaBIIUMU CXeMy JI€UeHHs 0e3 ero MCIIOIb30BaHMUs, MOXHO IMPUHATH K BEIBOLY, YTO
«buonarux» G-500 oGramaer MPOTHBOBOCHIAIMTENIBHBIM IEHCTBHEM, a IPHHUMAs BO BHHUMAaHHE, YTO IPH €r0 HCIIOIb30BaHUH
HaOJIF01aeTCsl JOCTOBEPHOE YBEIMUIEHHE YHCIIa S3PUTPOLUTOB U KOHLIEHTPAIIMU TEMOTTIOONHA, MOKHO MPUITH K BBIBOLY, UTO OH TaK-
e TTOJIOXKUTENBHO BIMAET Ha CUCTEMY FeMOI033a.

BeiBoasbl. Takum o6pa3om, mpuMeHeHne mpoduotuueckoit fodaBku «bronatuk» G-500 B JoNOIHEHHE K CXEMe JICUCHHUS He-
cnenupruecKoi KaTapaabHOi OpoHXOomHeBMOHMH B 103¢ 10,0 T Ha roJ0BY B CyTKH OKa3bIBAeT MOJOKUTEIBHOE BIUSHHAE Ha BOCCTA-
HOBJICHHE T'€MaTOJOTHYECKOT0 CTaTyca OOJBHBIX )KUBOTHBIX. Taroke, HCXOId U3 JUHAMHUKH YYUTHIBACMBIX B IPOBEICHHU HCCIENO-
BaHUs MMOKa3aTeyiei, MOKHO MPUNTH K BBIBOJY, 4To «buonarik» G-500 obanaeT NpoTHBOBOCHIATMTENBHBIM JICHCTBUEM M OKa3bIBa-
€T MOJIOXKHUTENBHOE BIMSHHUE Ha CHCTEMY T'eMOIT033a.
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JL.B. Pesnuuenro, A.A. Humanoéaes, Ao6am Ceugh Eooun, C.B. Haymosa

IPOPEKTUBHOCTDb IPUMEHEHUSA KAPOTHHCOJEPXKAIIUX ITIPETTAPATOB
IPA TENATO3AX IBIIST-EPOMJIEPOB

AnHoTanmsi. B HacTosmiee BpeMst BeleTCsl aKTUBHBINA ITONCK CPEJICTB, MOBBIMIAIOMNX YCTOHYMBOCTD IIEYEHH K ITaTOJIOTHIe-
CKUM BO3ZEHCTBHAM, yCHIMBaOMUX ee oOe3BpexuBarone Gynkiuy. Hanbosee gacTo mopakeHus nedeHH HaOIIOAAI0TCS B KPYTI-
HBIX NTUIIEBOIYECKUX XO3AHCTBAX, IJI€ BEICOKAs KOHLIEHTPAIKS TIOTOI0Bbsl TPEOYET MOCTOSHHOTO IPUMEHEHHUS aHTHOAKTepUabHBIX
MpenapaToB, BaKLUH U APYTUX CPEICTB, YTOOBI CIEPKaTh pa3BUTHE HHPEKIIMOHHBIX 3a001eBaHuil cpenu nruipl. HakanmiBaercs Bce
6oJIbIlIE HAYYHBIX JAHHBIX O TOM, YTO O€Ta-KapOTHH BBINOIHAET B OMOJOTHUECKUX CHCTEMAax 3al[UTHbIE (GYHKIUH OT BPEIHOTO BO3-
JIeHCTBHS HK30TCHHBIX M 9HJOTEHHBIX (PaKTOpOB. B CBs3M ¢ 4eM NMpHMEHEHHE KapOTHHCOACP)KALIMX MPENapaToB B ITHLEBOICTBE B
KauecTBE T'eNaTONPOTEKTOPOB SIBISIETCS BEAYIIMM HaIpaBiIeHHEM HAy4HBIX HccienoBaHHi. OCHOBHas IeNb HACTOSIIEH PabOTHI
COCTOsIIa B U3Y9YEHHU BO3MOXKHOCTH HCITOJIb30BaHMUS KapoQaBuHa U KapoWUIMHA B PAIOHAX IBILIAT-OpOHIepoB I MpoQHiIaK-
THKH Tremnaro3oB. [lociie mprMeHeHNs H3y4yaeMbIX IIperapaToB yBEININBAIOTCS CPEJHECYTOUHBIE IPUPOCTEI X COXPAHHOCTD IIBITIIST-
OpoitiepoB, HopManu3yeTcst (GYHKIUS TeIaTOIUTOB, YTO ITO3BOJISIET PEKOMEHIOBATh HCIOJIB30BaTh KapodIaBMH M Kapo(HUINH B
Ka4ecTBE IeMaToMpPOTEKTOPOB MPU TOKCHUECKOM TTOPa’KeHUH TTEUEHH.

KiroueBble ci10Ba: LbILIATA-0pOiinepsl, kKapodaBuH U KapOQHIUINH, CPEIHECY TOYHBIE IPUPOCTHI, COXPAHHOCTb, F'€IaTO3bI.

THE EFFECTIVENESS OF THE USE OF CAROTENE-CONTAINING DRUGS
IN HEPATOSIS OF BROILER CHICKENS

Abstract. Currently, an active search is underway for drugs that increase the liver's resistance to pathological influences and
enhance its neutralizing functions. Liver lesions are most often observed in large poultry farms, where a high concentration of live-
stock requires the constant use of antibacterial drugs, vaccines and other means to curb the development of infectious diseases among
poultry. There is an increasing amount of scientific evidence that beta-carotene performs protective functions in biological systems
against the harmful effects of exogenous and endogenous factors. Therefore, the use of carotene-containing drugs in poultry farming
as hepatoprotectors is a leading area of scientific research. The main purpose of this work was to study the possibility of using
caroflavin and carophillin in the diets of broiler chickens for the prevention of hepatosis. After the use of the studied drugs, the aver-
age daily gains and safety of broiler chickens increase, the function of hepatocytes normalizes, which makes it possible to recom-
mend the use of caroflavin and carophillin as hepatoprotectors for toxic liver damage.

Keywords: broiler chickens, caroflavin and carophillin, average daily gains, preservation, hepatoses.

Beenenne. 3HaunTeNbHYIO MPOOIEMy B NTHIEBOJICTBE MPEACTABISAET BHICOKas 3a001€BaeMOCTh MOJOAHKA. [Ipnuém B 00-
meif HOMEHKIIaType He3apasHbIX OONe3Hel 3HAYUTETbHYIO JOJI0 3aHUMAIOT MOPaKeHUsI IeUeHH, HAHOCSIINE )KHBOTHOBOJICTBY 3HA-
YUTETbHBII SKOHOMHUYECKHH ymepO. DTu 3a00eBaHNs UMEIOT, KaK MPaBUIIO, MTOJMITHONIOTHYECKYIO IPUPOLY, a Pa3BUTHE MATOJO-
THYECKOTO MPOIIecca MOKET HAYMHATHCS TIO-PAa3HOMY M 3aBUCHUT OT COUCTAHHUS STHOJIOTHIECKUX (PaKTOpOB [4].

HawnGonee 4acTo BCTpedaeTcsi TOKCHYECKast TUCTPOQUs MedeHu (remnaro3). B KpymHBIX MPOMBIIUICHHBIX NTHIEBOIYECKHX
XO03sCTBaxX 3TO 3a0oyieBaHNe HAOIONAETCS B TEUEHHE BCErO ro/la M HEPEIKO COYETAETCsl C MATOJIOTHEeH IPYrHX OpraHOB M CHCTEM,
YTO MPHUBOJUT K MAJEKY IBIUIAT U HAHOCUT OOJIBIION SKOHOMUYECKHUit yiepo [8].

MHoro4nciIeHHble UCCIENOBAaHMs Psfa YUYEHBIX IOKa3aliu, 4To 3a0oJieBaHHE Pa3BHBACTCS B TEX XO3SIHCTBax, I/e NTHIE
CKapMJIMBAIOT HEOOPOKadeCTBEHHBIE, IPOTOPKIIBIE KOPMa, T/Ie PAI[OHEI HE COANaHCHPOBAHBI MO MPOTEUHY, BUTAMHHAM H MHUHE-
PaJIBHBIM BEIIECTBAM, a TaKkKe MpH AeDUIMTE HE3AMEHUMBIX aMHHOKHCIIOT U HEYJOBJIETBOPHTEIFHOM MHKpOKIMMAaTe [3, 6].

[Tpn mopakeHUM MeYeHH, HE3aBICUMO OT STHOJIOTHH, BEAYIIUM ITaTOMOP(OIOTHIECKIM CHHAPOMOM SIBIISIECTCS] HApYIICHHE
KIIETOUHBIX CTPYKTYP, YTO NMPUBOAUT K MOBBIIICHUIO TPOHUIIAEMOCTH U (WJIH) Pa3pyIIeHHI0 MEMOPAH IremnaToNUTOB U MX OpraHelll ’
pa3BuTHIO THHEep)EepMEHTEMHH MHUTOXOHJAPHAIBHOrO (epMeHTa acmaprataMuHOTpaHchepassl (AcAT) M IUTOINIA3MAaTHYECKOTO
(bepmenTa anannHamuHOTpaHchepassl (ATAT).

B nocnenHue ronsl yoequTeNbHO TOKA3aHO, YTO MPOLECCH MEPEKUCHOTO OKHUCIICHUS JIUIUIOB SBISIOTCS OHUM U3 BaXKHBIX
MEXaHU3MOB HOBPEKACHHS I'eaTOLUTOB W/ NPOrPECCUPOBaHMs XpOHUUecknX nuddy3HbIX 3a0oneBanHuii nedyenn. B Hacrosiiee
BpEeMsI BEJIETCSI aKTUBHBII MOUCK CPEJICTB, MOBHIIMIAIOIINX yCTOHIMBOCT MIEYEHH K MATOJOTHYECKIM BO3AEHCTBHAM, YCHINBAIOMINX
ee 00e3BpeKUBaroNIe (YyHKIUH ITyTeM MOBBIIICHUS aKTUBHOCTH (PepMEHTOB IMTONM3a U uToXpoMa P-450, criocoOcTByIOmuUX BOC-
CTaHOBIICHUIO (DYHKIUH ITEYEeHH TPH Pa3IMIHBIX mopakeHusx [5, 11]. 'ematonporexTopHsit 3gdekt MoryT okassiBaTh GapmMakoIo-
THYECKHEe CPEeACTBA, yIydIIAONIe METaOOIMIEeCKHe MPOLECcCH B OpPraHU3Me, CPEICTBA, MHTHOMPYIOMNE IEePEeKHCHOE OKHCIICHHE
JIUMAOB U 00JIATA0IINE aHTUTHIIOKCHUYECKOI akKTHBHOCTRIO [1, 2].

B HacrosIee BpeMs: BO3pOC MHTEPEC K MCIOJIb30BAaHUIO B MTHIEBOJICTBE KAPOTHHOUIOB B KAYECTBE KOPMOBBIX MHIPEINCH-
TOB Oyarofaps X OHOJIOTMYECKN aKTHBHBIM U MOJIE3HBIM cBoicTBaM. Kopma, GoraTble KapOTHHOMAAMH, [IMPOKO JOCTYIIHBI B BUJIE
KOPMOBBIX 7100aBOK M HaTypalbHbIX Kpacuteneil [9]. Mcnonb3oBaHue KapOTHHOWAOB B KOMOMKOpPMax Uil LIBIUIAT-OpOHIEpOB U
Kyp-HecyIlleK B COCTaBe MUTATEIBHBIX BEIIECTB 00ECIEYNBAIOT HOPMATH3AHUIO (PU3HOIOTHIECKOTO COCTOSHHS NTUIIBI U YIIyqIIaloT
KadecTBO IpoxyKuuu. OHU UTPAIOT BaXKHEHIITYIO POJIb B IIMTMEHTAINH SIMIHOTO JKENITKA, KOXKH, HOT, KITFOBA, TPeOHS, TIEpPbEeB U JKHUpa,
OHU TaroKe yJIydIIaloT BKyCOBBIE KauecTBa Msica [1, 7].

[MockonbKy mOMaIIHSS NTHIA HE MOXKET CHHTE3HPOBATh KAPOTHHOUABI B OPTraHU3Me, TO OHH JOJDKHBI ITIOCTYIATh C KOPMOM B
HeOGXOﬂI/IMbIX KOJIMYECTBAX, YTOOBI IIOJIyYUTH BBICOKHUE ITOKA3aTEJIM COXPAaHHOCTU, MPOAYKTUBHOCTU U Ka4€CTBO HOquaeMOﬁ npo-
nyknuu [9].

Haiy HaOmoAeHNs OKa3bIBAIOT, YTO OANaHCHPOBATh PAIMOHBI 10 COJEPIKAHUIO KapPOTHHA TOJIBKO C HOMOIIBIO KOPMOB, 00-
raThlX 3TUM IPOBUTAMHHOM, BECbMA TPYIHO U HIKOHOMHUUYECKU HAKIAIHO. bosiee HanéxHble pe3ybTaThl AET KOPPEKTUPOBKA Pallu-
OHOB KapOTHHCO/EPKAIIUMH ITPerapaTaMH.

VYuauteiBast Beimen3noxkenHoe, padoruukamu 3AO «Ilerpoxum» (Benropox) Opimm pa3paboTaHbI HOBBIE KapOTHHCOAEpIKa-
IIKHe TIpenaparsl — KapoQIaBuH U Kapo(QUIIIHH.
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Henbro Hamel paboTsl OBLIO M3ydeHUE NEHCTBHUS KapodaaBuHA M KapoMUIMHA Ha OPTaHW3M LBIUIAT-OPOMIIEPOB C TEM,
YTOOBI MIPEATOKHUT N3ydaeMble MPEnaparsl B KAUECTBE I€MaTONPOTEKTOPOB B MTHLIEBOACTBE.

MatepuaJ H MeTobl HcciaenoBaHus. KapodiasuH — cblltydast MOpoIIKOOOpa3Has Macca JKelTo-OpaHKEeBOTo LBETa, HPea-
CTaBIsIeT co0Ol KOMIUIEKCHOE COCIMHEHHEe, B COCTaB KOTOPOro BxoauT Oera-kapotud (3,3 Mr/r), OMoGIaBOHOHIHBIN KOMILIEKC
nuctBeHHUIBI (20 mMr/t), Butamun A (500 ME/T), Butamun /I3 (250 ME/r) u ButamuH E (0,2 Mr/r).

Kapodmmuma — BoJHO-IHCTIEPCHBIH KapOTHHO-XJIOPO(MIUIOBEINA Iperapar, OpaHKeBO-3eJEHOTO I[BETa, CIEHU(PHIECKOTO
3amaxa M BKycCa XBOH, COEPXKUT B CBOEM coCTaBe: XJOpohmimI enn — 1,5 mr/mir; Gera-kapotuH — 3,3 Mr/mil; Ono¢IaBOHOMIHBII
KOMIUIEKC JTUCTBEHHHUIBI — 20 Mr/mii, ButamuH A — 500 ME/mi; Buramun I3 — 250 ME/mun; Butamun E — 0,2 Mr/mut; BUTaMUHBI
rpymmsl K — 1,2 Mkr/mi, nomunpeHons! — 1,25 Mr/miL.

KOHTpOIbHYIO 1 ONBITHBIE TPYTITBI IBILIAT-OpOiIepOB MOAOUPANH 110 MIPUHLUITY TPYIII-aHANIOroB. B TeueHne sKcriepruMeH-
TaJILHOTO TIEPHOJIa YIUTHIBAIN: COXPAHHOCTb MOTOJIOBbS M CPEIHECYTOUHBIE IPUPOCTHI, TPOBOAMIN aHATNU3 OHOXUMHIECKOTO COCTa-
Ba KPOBH NTHUIIBL.

Buoxumuyeckue noxasaresu CbIBOPOTKH KPOBU ONPEAEIISIIN Ha aHAJIM3aTope aBToMaTudeckoM onoxumudeckom BS-200E.

Pe3yabTaThl HeceqoBaHuil U MX 06cy:kaenue. [ IpoBeIeHUs HCCIEIOBAHMUH 0 MPHHIUITY aHAIOTOB OBLIO chopMHUpO-
BaHO 3 rpymnmsl HBIIIAT-OpoiinepoB 20-cyTounoro Bo3pacta kpocca Ko66-500 o 60 rox B xaxkmoi. [Iepsast rpymma Obu1a KOHTPOIIb-
HOH, elf MPUMEHSIH ITOJHOLCHHBIH palioH 0 NPUHATOH B XO34HCTBE CXeMe, cOATaHCHPOBAHHBIN COTTTACHO PEKOMEHIYEMBIM HOp-
MaM. BTopoii u TpeTheli ONBITHBIM IpyIIaM ¢ KOPMOM NPHMEHSUTH KapodaaBuH U KapopwuiMH u3 pacuéra 1,0 r/Kr Maccel Tena.
ITpenapaTsl NpUMEHSIN JOMOIHUTENBHO K PAallHOHY B TedeHHEe 14 CyTOK.

B KoHIle 3KCIIepUMEHTaNBHOrO Meproja (Tabn. 1) cOXpaHHOCTh LBIUIAT 00€HX OMBITHBIX Ipymmax cocrasuna 100 %, a B
KOHTpOJIBbHOM oHa Obl1a 96,6 %. Hanbomnee BrICOKHE CpeJHECYTOUHbIE IPHUPOCTHI TAKXKE ObLIM BO BTOPOU U TPEThEH ONMBITHBIX IPYI-
nax, rJie IPUMEHsIH Kapo(uiaBUH 1 KapouiuiH (COOTBETCTBEHHO Ha 9,2 1 9,6 % BBILIE KOHTPOIIS).

Tab6uuna 1 — Pe3y1bTaThl HCIIBITAHUS Kapo(iaBiHa U Kapod(pHILUIMHA HA NLINIATaX-0poiijiepax
IToxa3zarenu I'pynmsr
1-KOHTpONBHAs 2-0TbITHAs 3-omnbITHas
(xapodaaBuH) (kapoduumn)

KommgecTBo, ron

B HaJaJIe OIBITA 60 60 60

B KOHIIE OITBITa 58 60 50
CoxpaHHOCTB, % 96,0 100,0 100,0
CpenHecyTOUHBIH IPUPOCT, T 58,4 63,8 64,0
3arpaThl KOpMa Ha | Kr mpupocra, Kr 1,72 1,69 1,65

TakuM 00pa3oM, NPOBEAEHHBIE HCCIEIOBAHUS CBHACTEIBCTBYIOT O IOJOKHUTEIFHOM BIMSHUM OOOMX IpEnapaToB Ha Mpo-
IYKTUBHOCTb IITHIIBL.
Ha crenyromem stane Mbl H3yquiid OHOXMMUYECKHA COCTaB KPOBH (TadI. 2).

Tab6uuna 2 — buoxumMuyecKue NoKa3aTe/li KpOBH IbIILIAT-0poiisiepos, n=10 (M+m)

IToxazarenu I'pymmsr
1-koHTpOJIBbHAS 2-ombITHAs (KapodiaBrH) 3-ombITHAs (KapoduimnH)
Hcxonnsie nanHbie
OOuuii 6eoK, 1/11 28,2+1,33 28,4+1,36 28,7£1,39
Kanpumii, MMOJIB/1 3,44+0,53 3,67+0,48 3,80+0,54
Dochop, MMOITB/ 1T 3,11+0,54 3,23+0,49 3,15+0,58
Buramun A, MKMOJIB/JT 1,38+0,12 1,38+0,11 1,40+0,08
Buympy6un mr/mn 2,84+0,33 2,76+0,49 2,77+£0,51
JIAT, en/n 1354,8+50,69 1347,7+48,88 1332,6+51,47
ACT en/n 257,7+5,32 259,2+5,45 263,8+6,48
AJIT en/n 222,445,33 228,7+5,46 232,245,11
[Tocne npumeHeHus npemnapara

OOuuii 6eoK, 1/11 29,4+1,47 31,3+1,53 31,7+1,62
Kanpumii, MMOJIB/1 3,88+0,52 4,124+0,46 4,24+0,39
Docdop, MMOIB/T 3,23+0,31 2,87+0,29 2,94+0,33
BurtamuH A, MKMOJIB/JT 1,34+0,11 1,80+0,12%* 1,76+0,10**
BumpyOun Mr/an 2,80+0,32 2,54+0,29 2,47+0,39
JIAT, En/n 1414,6+55,19 1127,1+£56,0** 1144,9+55,89%*
ACT, en/n 250,6+6,28 211,2+7,14%%* 220,3+6,23%*
AJIT, en/n 223,4+6,29 182,2+6,32%* 178,1+6,59**

[Mpumeuanue: * — p<0,05; ** — p<0,01

W3 npencraBiaeHHbIX B TaONHIIE AaHHBIX BHIHO, YTO IIOCJIE MPUMEHEHHs KapodaBiHa U Kapo(HUTHHA B CBIBOPOTKE KPOBH
LBIIUIAT BTOPOIl M TpeThell ONMBITHBIX TPYMI CHU3WIACH AKTUBHOCTbH JIAKTaTAETHIPOreHas3bl — cooTBeTcTBeHHO Ha 20,3 u 19,1 %;
YMEHBIIHIACh aKTUBHOCTh aclapTaTaMHHOTpaHc(epas3bl — COOTBeTCTBEHHO Ha 15,7 n 12,1 %; anmanmHamMuHOTpaHcdepass! — Ha 18,4
1 20,3 % COOTBETCTBEHHO 110 CpaBHEHHIO ¢ KOHTpoieM (p<0,05-0,01).
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Uro kacaeTcst OCTaJIbHBIX HOKa3aTeel, TO U3ydaeMble ITPerapaThl BEI3BAIN HE3HAUNTEIEHOE yBEINUEHHE OelIKa U KalbIys B
CBHIBOPOTKE KPOBH ITHIbI M HE3HAYUTENIbHOE CHIOKeHHE Gocopa. Ho naHHbIe H3MEHEHUs He UMEIIH CTaTHCTUYECKOTO MOATBEpXKIe-
HUS C KOHTPOJIBHBIMH, YTO MOXKHO PAaCCMaTpUBATh KaK TEHACHLMIO.

OTMe4eHHbIEe OJIOKUTENbHBIC TCHACHIIMH, BEPOSITHO, MOXKHO CBSI3aTh C BBICOKOH OHOJIOIMYECKOM TOCTYITHOCTBIO KApOTHHA
u3 npenaparos. [Ipu pa3paboTke kapodiaBrHa ObUT yYTEH CHHEPIU3M OeTa-KapoTHHA, KUPOPACTBOPHUMBIX BUTAMHHOB U OHOdIaBa-
HOWJIOB JIMCTBEHHUIIBI, a TaKKe MX aHTHOKCHUAAHTHBIA 3(dekT. A mpu pa3paboTke KapomuMHA yYUTHIBAJIOCH TAKKe AeiicTBHE
9THX BEIIECTB COBMECTHO C XJIOPO(DIILIOM.

MHOTro4NCIeHHBIMI HUCCIIENO0BAHMSAMH JIOKa3aHO, YTO KapOTHH 00NasaeT aHTHOKCHIAHTHEIM 3((EeKTOM, yJacTBYeT B Iepe-
HOCE KHCJIOpo/ia uepe3 MeMOpaHbl kieTok. Kak u3BecTHO, OeTa-KapoTHH ¥ BUTaMHUH E HHaKTHBHPYIOT Ha Pa3HBIX YPOBHSX BBICOKO-
TOKCHYHBIEC ()OPMBI KHCIOPO/Ia, HETIPEPHIBHO 00pa3yOLIMEcs B MPOLIECCe HOPMAIbHOMN KU3HEISSTENbHOCTH 0001 KineTkH [12].

buodnaBaHOMIbl TUCTBECHHHUIIBI 00aqal0T Je4eOHbIM aHTHOKCHAAHTBIM AeiicTBUeM. [IpensaTcTBysl NOBpexkIaroLieMy AeH-
CTBHIO CBOOOAHBIX PaJHKaOB, TOPMO3ST IMPOLECCHl MEPEKHCHOTO OKUCIICHUS JIMIIMIOB KICTOYHBIX MeMOpaH M JMIONPOTENIOB Chl-
BOPOTKHU KPOBH, YJIy4LIalOT BHyTPUTKaHeBoe pixanue [10].

He mMeHee BayKHBIMH KOMIIOHEHTaMH Kapo(WILTHHA SBISIOTCS HOJHIIpeHoIsl. CoBpeMeHHas! TeOpHsl MMMYHHTETa TO3BOJIIET
IIPEONIOKHUTh, YTO BBOJAWMBIE B OPTaHU3M IOJUIPEHOBI PACTEHHH MOTYT MMETh 3HadeHHe JUI1 KOPPEKIUH MMMYHHOTO OTBETA.
V3ydyenne BIMSHMS MOJIMIPEHOJIOB HAa MMMYHHYIO CHCTEMY OpPTaHM3Ma IT0Ka3alo, YTO OHH SIBIISIOTCS MMMYHOMOMIYJIHPYIOIIUMHI
BEI[ECTBAMH, U30MpaTEIbHO BO3ACHCTBYIONIMMH Ha FyMOpPaJbHOE 3B€HO HMMYHHOTO OTBETa M Ha HECICIU(HUIECKYIO (aromutap-
HYIO aKTHBHOCTb Makpodaros. [, Ha Hal B3I/, caMOe OCHOBHOE — 3TO NPHCYTCTBHE B IIpenapare XJIopoduiia, KOTOPBI Urpaet
BEIYILYIO POJIb B YCBOGHHH OPIaHW3MOM KapOTHHA, KOTOPBIH IPUCYTCTBYET B KAPOGHIUIMHE U B KOPMaX PACTUTEIBHOTO MPOHCXOXK-
JICHMSL.

3akiawouenne. KapodnaBun u kapopuuinH peKOMEHIyeTCsl MPUMEHSATh LBILIITaM-00TiiepaM OMOIHUTEIbHO K PAlHOHY
n3 pacuéra 1,0 r/kr Maccel Tena HayuHas ¢ 20-CyTOYHOTO BO3pacTa M A0 KOHIIA BBIPAIMBAHMS [UIS YBEIWYEHHS NPOIYKTHBHOCTH,
JIeYeHHs ¥ NPO(UIAKTUKY TeIIaTo30B.
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HU.C. Powynkuna, C. /1. Yepnaeckux, H.M. Kocmun

BJMSHUE KOPMOBOM JIOBABKH JIM3UHA CYJIb®ATA HA IOKA3ATEJIb IPOHUIIAEMOCTH
SPUTPOIIUTAPHON MEMEPAHBI HBITLIST-EPOMJIEPOB

Annoramusi. CocTosTHHE OHOJIOTHYECKUX MeMOpaH SBISETCS OJHHUM M3 Ba)KHEHIINX (PaKTOPOB PETYISIMU TOMEOCTasa, Ko-
TOpBle 00ECHEUNBAIOT IIOCTOSTHCTBO OMOXMMHYECKMX M (DM3HOJOTHUECKUX IPOIECCOB B OpraHmiMe. l3MeHeHHWe B CTPYKType U
GyHKIMAX MEeMOpaH paccMaTPUBAETCsl B COBPEMEHHBIX MCCIIEIOBAHHUAX KaK OJJHO M3 OCHOBHBIX YHHMBEPCAJbHBIX 3BCHBEB B IIATOrE-
He3e pas3nyYHbIX 3a00s1eBaHui. MI3MeHeH!s B OHOIOTHYecKHX MeMOpaHax MOTYT IIPUBECTH KaK K MOJIOKUTENbHBIM, TaK M K OTPHIIa-
TENbHBIM NOCIEACTBUAM. [10I0XKUTENBHOE TOCIEACTBUE 3aKII0UACTC B TOM, YTO N3MCHEHHUS, IIPOUCXOAALIME B MEMOpaHe, IPUBOAAT
K ee 0OHOBJIEHHIO. [IpEMepOM OTpULIATENBHOTO MOCIIEICTBUS MOXKET CIIy’KUTh NEPEKUCHOE OKUCIICHHE MEMOPaHHBIX KOMIIOHEHTOB.

B maHHOl cTaThe U3y4eHO BIUsHUE J06aBKU Jm3uHa cynbhara B qo3uposke 1000 mr-kr~! maccrl Tena Ha MopbodyHKImO-
HaJIbHBIE TIOKa3aTell KPOBU IBIIIAT-OpoiinepoB. bpoiiinepsl KOHTPOIBHON 1 ONBITHOH IPYIIT B KadecTBe OCHOBHOTO parmoHa (OP)
MIOJTyYaJIi OJTHOPAIIMOHHEIA 1 cOalaHCHPOBAHHBIN 10 MUTATEIbHBIM U OHOJIOTHIECKH aKTHBHBIM BelecTBaM KoMOukopM. Llpmmisra
OIBITHOM TPYIIILL HAPSTY C OCHOBHBIM PAIIMOHOM €KEIHEBHO MOIydany 100aBKy JIU3uHa cyibdara B 1o3e 1000 Mr-kr~! Macchl Tena.
Hamu Obuta M3ydeHa NMPOHMIAEMOCTh SPUTPOLMTAPHBIX MEMOpPaH KpPacHBIX KJICTOK KPOBH LBILIAT-OPOWICPOB ONBITHOH M KOH-
TPOJBHOM TPYIIT METOZIOM MOYEBHHHOTO T€MOJIU3a.

B pesysnbTaTe NPOBEACHHBIX HCCICAOBAHUH yCTAaHOBJIEHO, YTO BBEJCHHWE B PALlMOH LBILIAT-OpOHJICpOB JIM3nHA Cyibdara
CIOCOOCTBYET MOBBILICHUIO INIOTHOCTH MEMOPaH SPUTPOLIMTOB, YTO BEAET K CHIKCHHIO IIPOHULIAEMOCTH SPUTPOLIUTAPHON MeMOpa-
HBI Y OBIULIT-OpOiIepoB ONMBITHON TPy IO CPABHEHHIO C KOHTPOJIBHOI rpynmoi Ha 15-57 %.

KioueBble ciioBa: no6aBka jqu3uHa cynb(arta, MOpHodyHKIMOHANBHbIE T10KA3aTeNI1, IPOHUIIAEMOCTh MeMOpaH, 3pUTPo-
LIUT, SPUTPOLUTAPHAsE MEMOpaHa, IBIUITa-0poiIepsl.

EFFECT OF LYSINE SULFATE FEED ADDITIVE ON THE PERMEABILITY INDEX
OF THE ERYTHROCYTE MEMBRANE OF BROILER CHICKENS

Abstract. The state of biological membranes is one of the most important factors in the regulation of homeostasis, which en-
sures the constancy of biochemical and physiological processes in the body. Changes in structure and functions of membranes are
considered in modern research as one of the main universal links in the pathogenesis of various diseases. Changes in the biological
membrane can lead to both positive and negative consequences. The positive effect is that changes in the membrane lead to its re-
newal. An example of a negative effect is peroxidation of membrane components. This article studies the effect of lysine sulfate sup-
plementation (at a dosage of 1000 mg-kg™! body weight) on the morphofunctional parameters of blood in broiler chickens. Broilers in
the control and experimental groups received complete and balanced compound feed in terms of nutrients and biologically active
substances as the main diet (BD). Chickens in the experimental group, along with the main diet, received a daily supplement of lysine
sulfate at a dosage of 1000 mg-kg' body weight. We studied the permeability of erythrocyte membranes of red blood cells in broiler
chickens in the experimental and control groups using a photoelectrocolorimeter, by determining the optical density of solutions at a
wavelength of 561 nm. The obtained parameters were recalculated as a percentage of the standard, this value was the permeability of
erythrocyte membranes (PEM). As a result of the studies, it was found that the introduction of lysine sulfate into the diet In broiler
chickens, lysine sulfate helps to increase the density of erythrocyte membranes, which leads to a decrease in the permeability of the
erythrocyte membrane in broiler chickens of the experimental group compared to the control group by 15-57 %.

Keywords: lysine sulfate additive, morphofunctional indicators, membrane permeability, erythrocyte, erythrocyte mem-
brane, broiler chickens.

CocrosiHHe OMOJIOTHYECKUX MeMOpaH SBISAETCS OJHUM M3 BOXHEHIINX (aKTOPOB PEryJIIIHH TOMEOCTa3a, KOTopoe obecte-
YHMBAET IMOCTOSHCTBO OMOXUMHUYECKUX M (PU3HOJIOTMYECKHUX MPOLIECCOB B Oprann3Me. M3MeHeHne B CTpyKType U QyHKIUSIX MeMOpaH
paccMaTpHBaeTCsl B COBPEMEHHBIX MCCIEIOBAHHSAX KaK OJHO U3 OCHOBHBIX YHHBEPCAIBHBIX 3BEHBECB B IIaTOTeHE3€ Pa3IMUHbBIX 3200-
neBaHui [5]. M3BeCTHO, 4TO MPOHHUIIAEMOCTb SPUTPOLUTAPHBIX MEMOpaH B 3aBUCUMOCTH OT JEHCTBUS Pa3IMYHBIX (AKTOPOB MOXKET
HU3MEHAThCS mo-pazHomy [1, 10]. B nureparype nocneqHux AECATHIIETHH MPEICTaBIEHbI JaHHBIE O BBICOKOW KOPPEISLUH MEXKILY
W3MEHEHUSAMH CBOICTB MeMOpaH ()OPMEHHBIX SJIEMEHTOB KPOBH M XapaKTEPUCTHKAMH T'OMEOCTa3a KJIETOK BHYTPEHHUX OpPTaHoB [4-7].
V 4enoBeka JaHHBIE 10 BapHUPOBAHHIO MOKA3aTelNsl MPOHUIIAEMOCTH MEMOPAH SPUTPOIMTOB MOTYT C ONpPENEeTIeHHON JOCTOBEPHO-
CTBIO pPaccMaTpHUBaTh KaK MOKa3aTelNb 00MIel KIETOYHOH MPOHUIIAEMOCTH U COCTOSTHHS opraHu3Ma B mesioM [8]. Cpemrt HO3BOHOYHBIX
KHUBOTHBIX M3ydeHa MPOHNUIIAEMOCTh IPUTPOLIUTAPHOI MEMOpaHbI y HEKOTOPBIX MpeCcTaBuTeNel KiaccoB 3eMHOBOAHbIE U [IpecmbIka-
tompecs [2]. B To jxe BpeMs UcclenoBaHUs 10 U3YUESHHIO MPOHHMIIAEMOCTH SPHTPOLIUTAPHOH MEMOPaHbl y JPYTHX MO3BOHOYHBIX XKH-
BOTHBIX TIPH JIEHCTBHHU Pa3INYHBIX (PaKTOPOB OTpaHMYEHBL. VICXO/s M3 BBINICH3IOKEHHOTO, H3yYEHHE CTPYKTYPHO-()YHKIHOHAIBHBIX
ocobeHHOCTel MeMOpPaHBI SPUTPOLIMTOB APYTHX TTO3BOHOYHBIX KUBOTHBIX, B YACTHOCTH MTHII, SIBISIETCS AaKTYAJIbHBIM.

IlesqbI0 WcCJeTOBAaHMSl SIBISUIACH OLIGHKA JEHCTBUS KOPMOBOW 100aBKM JM3UHA Cysib(ara Ha MPOHHIAEMOCTh MeMOpaHBI
SPUTPOIUTOB IBIIIAT-OpOHIEpOB.

MarepuaJ 4 MeTOAbI HccaeR0BaHus. [ M3ydeHus BIUSHUS 100aBKY JIM3HHA CyIb(daTa Ha MOPHOPYHKINOHATEHEIE 0CO-
OEHHOCTH MEeMOpaHBI SPUTPOIUTOB LBIUIAT-OpOiiiepoB ObUI TMpOBeAeH (GU3MONOTHYecKHi OnbIT. [lo mpuHIMITY aHANIOroB OBLIO
c(OpPMHIPOBAHO JIBE TPYIITHI ITHI. bpoiinepsl KOHTPOIILHOM U OMBITHOM IPYMII B KauecTBe OCHOBHOTO paruoHa (OP) momyvany mom-
HOPAIMOHHBIH U COATAHCHPOBAHHBIN MO MUTATEIBHBIM U OHOJIOTHUECKH AKTHBHBIM BelIeCTBAM KOMOWUKOPM. LIpITUIsTa OMBITHOM
IPYIIBLI HAPALY C OCHOBHBIM PALMOHOM €XKEHEBHO MOJydaln J00aBKy ju3uHa cyibdara B q0o3e 1000 mr-kr—' macesl Tena. Obmas
MPOJIOIKUTENIBHOCTD OTIBITA cocTaBmia 38 cyTok. B paboTe ucnoib3oBanu nepudepnyeckyro KpoBb, B3ATYIO ITyT€M BEHOMYHKIMH Y
HapKOTH3UPOBAaHHBIX A(GUPOM JKHUBOTHBIX. B KauecTBe aHTHKOAryJIsIHTa HCHOJIB30BANH renapuH B konudecte 10 ex./mi. Kposs 1eH-
tpudyruposamu npu 1500 06./muH. (10 MUH.), OTOMpaNTH CyCIIEH3UIO SPUTPOUUTOB. IS ompeneneHns MPOHUIIAEMOCTH 3PUTPOLIH-
TapHBIX MeMOpaH Iociie eHTPU(YTHPOBAHNUS TOTOBHIM B3BECh pHTPoruToB (0,5 M 3pUTPOIUTApHON Macchl U 1 MII HU3HOIIOTH-
geckoro pactsopa). [To 100 Mk cycrnen3nio 106aBisiy B 7 TPOOHPOK, B KOTOPBIX COMEPKAIOCH MO 5 M pabounx cmeceit (1,8 %-Hbrit
HM30TOHHYECKUH PAacTBOP MOYEBUHBI M (PH3HOIOTHYECKUI pacTBOp B cooTHommeHMsx: I mpobupka — 40:60, 11 — 45:55, 111 — 50:50,
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IV — 55:45, V — 60:40, VI — 63:35 coorBercTBeHHO, a B VII nmpoOupke — 4nCTHIN pacTBOp MOYeBHHEL, 3TaioH 100 % remoimsa)
(tabm. 1) [9].

Tao6suna 1 — CoctaB padouux cMmeceit

Ne npobupku CoOOTHOIIIEHHE KosruecTBO MOUEBHHBI, MIJT KommaecTBo duspactBopa, Mit
1 40:60 2,00 3,00
11 45:55 2,25 2,75
111 50:50 2,50 2,50
v 55:45 2,75 2,25
\ 60:40 3,00 2,00
VI 65:35 3,25 1,75
VII Yucras MOYEBHHA 5,00 0,00

C nomoursio orozsekrporonaopumerpa (OIK), mocne nHkybary npu KOMHATHOH TeMmIiepaType B Te4eHHe 3 MHUH U LCH-
tpubyruposanus npu 400 g, onpeAessUI ONTHYECKUE MIIOTHOCTH BCEX PACTBOPOB IIPH JJIMHE BOJIHBI 561 HM, MepecunuThIBas MOIy-
YEeHHBIH ITOKa3aTeNnb B % OT TAJIOHA, YTO MIPUHATO CIUTATH MPOHUIIAEMOCTEIO SPUTPOLMTAPHEIX MeMOpaH (IIOM).

[Momyuennslii mudpoBoit MaTepran o6padaTeIBAIN CTAaTUCTHUECKN ¢ MCHONb30BaHHeM npritoskeHust Microsoft Office Excel.
[Ipn ompeneneHUy TOCTOBEPHOCTH Pa3HHIBI MEXIY IPyNIaMy HCIOIb30BaIN apryMeHT CThiofieHTa. PesynbraTel paccMarpuBanm
Kak IOCTOBEpHBIE, HauuHast co 3HaueHus p<0,05.

Pe3yabTaThl HccaegoBanus. B Tabmuie 2 mpeacTaBieHbl JaHHbIE MPOHUIAEMOCTH SPUTPOILMTAPHON MEeMOpPaHbI LBITIIAT-
OpoiisIepOB OMBITHON U KOHTPOJIBHOU TPYIIL.

Kak BugHO 13 npencTaBIeHHbBIX B TabnuIe 2 JaHHBIX, IPOHUIIAEMOCTh MEMOPaH 3PUTPOIUTOB IBIIIAT-OpOIEpOB OMBITHON
TPYIIBl YMEHBIIAETCSI BO BCEX Pa3sBEACHHAX MO CPABHEHMIO C KOHTPOJIBHOH Ipymmoil. B mepBoM, BTOPOM U TpeTheM pa3BeICHHU
JIaHHBIN ToKa3aTelib cHukaercs Ha 18,39, 53,17 u 52,44 % cooTBeTCTBEHHO. B ueTBepTOM, MATOM M IIECTOM pa3BEACHUU MPOHUIIA-
€MOCTh 3PHUTPOIMTAPHBIX MEMOpPaH y IBIUISAT-OpOUIepOB OMBITHOU IPyMIbl CHIKaeTcs Ha 49,19, 56,84 u 15,34 % coOTBETCTBEHHO
10 CPaBHEHUIO C KOHTPOJIBHOMN IPyMIION.

Ta6una 2 — [IpoHnIaeMoCcTh MeMOPAaH 3PUTPOLMTOB LBIUISAT-0pOoiiiepoB

Paboune pacTBOpsI
I'pynna xKHUBOTHBIX 1 II 11T v \% VI
40:60 45:55 50:50 55:45 60:40 65:35
OnbiTHAs 2,13+0,01 1,77+£0,07 1,07+0,12" 1,88+0,04" 1,61+0,09 16,17+0,02"
KontponbHas 2,61+0,11 3,7840,11 2,254+0,21 3,70+0,08 3,73+0,02 19,10+0,04

TIpumeuanue: TOCTOBEPHOCTD pa3anyuii o t-kpurepuro Crrioaenta (p<0,05): * — 110 CpaBHEHUIO KOHTPOJILHOI MPYIIOiA.

Taxum 06pa3zoM, n1o6aeka B go3e 1000 Mr-kr—! Macchl Tela cocoGCTBYET IOBBILIEHHUIO INIOTHOCTH MEMOPaH 3PUTPOLMTOB,
YTO BeIeT K CHI)KCHHUIO IIPOHHUIIAEMOCTH IPUTPOLUTAPHOH MeMOpaHbl. JJaHHOe CHIDKEHHE MOJKET OKa3bIBaTh BIMSHHE HA MEMOpaH-
HBIN MOTEHIMAN KJICTKH, a TAKIKE CBUJICTEIHCTBOBATh O CTEIICHU MOBPESIKACHUS SPUTPOLIUTAPHOIT MeMOpansI [3, 11].
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A.JIL Cenn, A.B. flwun, A.B. Ilpycakos

BJIUSAHUE NIPOBUOTUYECKHUX SHTEPOKOKKOB HA AKTUBHOCTbD ITMIIEBAPUTEJIbBHBIX ®PEPMEHTOB
KUINEYHUKA JJABOPATOPHBIX )KUBOTHBIX

AnHoTanus. Llenp uccaenoBaHus COCTOSIIA B U3yYCHHUN BIMSIHUS MPOOHOTHYECKUX OakTepuid Enterococcus faecium L-3 u
Enterococcus faecium 1-35 Ha aKTUBHOCTH KIIFOUEBBHIX NUIIEBAPUTENBHBIX ()EPMEHTOB, YIAaCTBYIOIINX B 3aKIFOUMTENBLHBIX dTamax
THApoNu3a OENKOB, JKUPOB M YIIIEBOJOB XMMYCHOH (ppaKkLUM KHUIIEYHUKA, IPU KOPPEKIHU SKCIIEPUMEHTAILHOTO AUCOAKTEpHO3a Yy
11a60PaTOPHBIX KUBOTHBIX.

DKCIIepUMEHTHI IPOBOJIMIIN Ha KpbIcaxX JTuHIK Bucrap (camisl, Macca Tena 200,0-250,0 r). JKMBOTHBIX copepaiy B KIeTKax
0 YeThIpe 0COOM B OAMHAKOBBHIX YCIOBHAX. [Io MPUHLHUITY aHAIOrOB M3 HUX ObUIO COPMHPOBAHO YeThIpe rpymisl. Kpbicam KoH-
TposbHOH Tpymmsl (koHTpodb 0) (n=12) B Teuenme 17 pHEl BBOAWIM TOJBKO MUCTHUIMPOBAHHYIO BOXY. ODKCIIEPHMEHTANIBHBII
JIICON03 KUIISYHHKA Y KPBIC B KOHTPOJIBHOH Trpymnme (KoHTpoib 1) (n=12), B onbITHO#H rpynne (omsiT 1) (n=12) u B rpymnme (OmsIT 2)
(n=12) BBI3BIBAJIM €XKEAHEBHBIM BHYTPIKEITYJOYHBIM BBEACHHEM B TCUCHHE TpeX NHEH ammuipumHa B 1o3e 75,00 MI/Kr mMacchl
Tena U MeTpoHHmasona B no3e 50,00 Mr/kr mMaccel Tena, pacTBopeHHbIX B 500,00 MK TUCTHIUIMPOBAaHHOW BOJBL B nmambpHelimem
KUBOTHBIM U3 KOHTPOJBHOM Ipynimbl (KOHTPOJb 1) eXXeIHEeBHO B TeueHHe deThipHaauatu aHei BBoxwin 500,00 MK AUCTUIIMPO-
BaHHOH BOJBI. B onbITHO# rpymme (ombIT 1) KppicaM BBOJHIM B TEUSHUE YETHIPHAALATH JHEH aHAIOTHYHBIM CIIOCOOOM H B TAKOM e
00beMe pobroTUdEcKuit mramm Enterococcus faecium L-3 B noze 1x10% KOE na xuBoTHOE. B 0nbITHO# rpynme (ombIT 2) Kphicam
AQHAJIOTMYHO BBOIIIM aHTUMUKPOOHBIE Mpenaparthl, a 3aTeM B TE€UEHHE YeThIpHAAUATH IHeW — Enterococcus faecium 1-35 B nose
1x10% KOE Ha *uBOTHOE.

B xoze skcrepuMeHTa HaOIIOIaI! 32 OOIINM COCTOSIHUEM JKMBOTHBIX M M3MEHEHHEM MX Macchl Tena. Yepes TpH M YeThIpHa-
JIIaTh THEeH MpUMEHEHHs MPOOHOTHKOB y KPBIC OTOMpAIH MpoOk! (eKainii, a mocie AeKannuTaliy KUBOTHBIX OTOUPAH POOBI XH-
Myca U3 pa3iIHYHBIX OT/EJIOB TOHKOW M TOJICTOW KUIIKHU. J{71s1 GHOXMMHYECKOT0 ONpeieNIeHNs yIeIbHOH aKTHBHOCTH (MKMOJIB/MUH/T)
menounoi gocdaraszer (HO 3.1.3.1), amunonentunassl-N (H® 3.4.11.2) u manprazer (HO 3.2.1.20) roMmoreHn3anuo marepuana
MIPOBOJIWIN O OOIIETPUHITOW METOIUKE. DKCTHHKIMIO OKPAIIEHHOTO MPOIYKTa PEaKIHy B MPoOax OIpeAeNsuld Ha IH(POBOM
cnekrpoporomerpe PD-303S (Apel, SAmonus).

VYcTaHOBIEHO, YTO NMEPOpanbHOE MPUMEHEHNE TPOONOTHYECKHUX ITaMMOB Enterococcus faecium L-3 u Enterococcus faeci-
um 1-35 Ha (oHe nMcOMO03a KHIIEYHHKA CIOCOOCTBYIOT 0OJiee HHTCHCHBHOMY BOCCTAHOBJICHHIO aKTHBHOCTH ()E€PMEHTOB, yJacTBY-
IOIIUX B THAPOJIN3E OENIKOB, )KUPOB U YIIEBOJIOB, HE TOJIBKO B CIIM3HCTOH 000JI0UKE, HO ¥ B XMMYCe KUIICYHUKA.

KroueBble c10Ba: mpoOHOTHKY, MeMOpaHHOE MTUIIEBapEHUE, MUKPOOHOM KHIIEYHHUKA, (PEPMEHTHI, KPBICHI, aHTHOHOTHKH.

THE EFFECT OF PROBIOTIC ENTEROCOCCI ON THE ACTIVITY OF DIGESTIVE ENZYMES
IN THE INTESTINES OF LABORATORY ANIMALS

Abstract. The aim of the study was to study the effect of probiotic bacteria Enterococcus faecium L-3 and Enterococcus fae-
cium 1-35 on the activity of key digestive enzymes involved in the final stages of hydrolysis of proteins, fats and carbohydrates of
the intestinal chyme fraction during the correction of experimental dysbiosis in laboratory animals. The experiments were carried out
on Wistar rats (males, body weight 200.0-250.0 g). The animals were kept in cages of four individuals under the same conditions.
According to the principle of analogues, four groups were formed from them. The rats of the control group (control 0) (n=12) were
injected with distilled water only for 17 days. Experimental intestinal dysbiosis in rats in the control group (control 1) (n=12), the
experimental group (experiment 1) (n=12) and the group (experiment 2) (n=12) was caused by daily intragastric administration of
ampicillin at a dose of 75.00 mg/kg body weight and metronidazole for three days a dose of 50.00 mg/kg of body weight, dissolved
in 500.00 pl of distilled water. Subsequently, 500.00 pl of distilled water was administered daily to animals from the control group
(control 1) for fourteen days. In the experimental group (experiment 1), rats were injected for fourteen days in a similar way and in
the same volume with the probiotic strain Enterococcus faecium L-3 at a dose of 1x10® CFU per animal. In the experimental group
(experiment 2), antimicrobials were similarly administered to rats, and then for fourteen days Enterococcus faecium 1-35 at a dose of
1x108 CFU per animal.

During the experiment, the general condition of the animals and changes in their body weight were observed. After three and
fourteen days of probiotic use, fecal samples were taken from rats, and after decapitation of the animals, chyme samples were taken
from various parts of the small and large intestine. For the biochemical determination of the specific activity (mmol/min/g) of alka-
line phosphatase (NF 3.1.3.1), aminopeptidase-N (NF 3.4.11.2) and maltase (NF 3.2.1.20), the homogenization of the material was
carried out according to a generally accepted method. The extinction of the colored reaction product in the samples was determined
using a PD-303S digital spectrophotometer (Apel, Japan).

It was found that oral administration of probiotic strains Enterococcus faccium L-3 and Enterococcus faecium 1-35 against
the background of intestinal dysbiosis contribute to a more intensive restoration of the activity of enzymes involved in the hydrolysis
of proteins, fats and carbohydrates not only in the mucous membrane, but also in the intestinal chyme.

Keywords: probiotics, membrane digestion, intestinal microbiome, enzymes, rats, antibiotics.

BBenenne. IlpuMeHeHHe aHTHOAKTEPUANBHBIX IIPEHAapaToOB HEPEIKO MNPHBOAMT K Pa3BUTHIO IHCOHO3a JKENyJ04HO-
KHIICYHOTO TPAKTa, @ UX HEPALMOHATIBEHOE HCII0JIb30BaHHE — K MOSBICHUIO aHTHOMOTHKOPE3UCTEHTHOCTH Y MHUKPOOPraHm3MoB [4, 10].
CymiecTByeT MHOXKECTBO paboT, HAalPaBICHHBIX Ha M3yYCHHUE NPUMEHEHHs MPOOHOTHYECKHX IITAMMOB MHKPOOPTaHU3MOB B Jieue-
HUM W TOpOQUIAKTUKE >KEeMyJAOYHO-KUIIEUHBIX 3a0onieBaHuil. Pe3ynmbraThl paboT MO H3y4YeHHIO MPOOHOTHYECKUX OakTepuii
Enterococcus faecium 1-3 noxa3piBaroT uxX 3(Q(eKTHBHOCT B BOCCTAHOBJICHHH MHKPOOHOTHI JKEIYAOUYHO-KHIIEYHOTO TPaKTa MpU
pa3nuuHbIX 3aboneBanusx y moneil. Llltamm Gakrepuii Enterococcus faecium 1-35 nenonuposan B kosutekimu BI'HKU u xpanuntes
B Kouteknuu MUKpooprann3MoB OO0 «BOTPO®» n mHIpoKo UCIIONB3yeTcs IS MPOQHIAKTHKY U JISUeHHs 3a00JIeBaHUI MOJIO-
HsIKa CebCKOXO35HCTBEHHBIX JKMBOTHBIX [2]. BMecTe ¢ TeM, OTHOCHTENIBHO MaJIo JIaHHBIX O BIHSHHH MPOOGHOTHYECKUX SHTEPOKOK-
KOB Ha MeMOpaHHOE THUIIEBapEHHE IIPH TUCOAKTEPHO3e, HHAYIMPOBAHHOM aHTHOAKTEPUATIbHBIMH IperapaTaMy.
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W3BecTHO, YTO aKTUBHOCTH MEMOpPAHHBIX (J)EPMEHTOB BO (PPaKIUM XMMyCa TOHKOH KHIIKU OTPakaeT JHHAMHYECKOE PaBHO-
BECHE MEXJy CKOPOCTBIO €TO MPOABIDKEHHS M0 KUIIEUHOH TpyOKe (B COCTaBe CIYIIEHHOTO SMUTEINS U3 BBILIENEKAUX YIaCTKOB) U
CKOPOCTBIO €ro JErpajallii ¢ y4acTHeM MaHKpeaTHuecKux U OakTepuaibHbIX mpoteas [1, 8]. Kpome Toro, cymiecTBeHHOE BIHMSHUE
Ha 3TOT MPOIECC OKA3BIBAET CKOPOCTh TPAH3UTA XMMYCa M0 KHIIEYHHUKY, YTO Ba)KHO yUHTHIBATH MPH HAa3HAYEHHU ITPOOHOTHUECKUX
MpenapaTosB.

Lenp wcciienoBaHus cOCTOSIIA B U3YUCHHUU BIHMSHUS MMPOOUOTHYCCKHX Oaktepuil Enterococcus faecium L-3 u Enterococcus
faecium 1-35 Ha aKTHBHOCTH KJIIOUEBBIX NMHIIEBAPUTEILHBIX (EPMEHTOB, yUaCTBYIOIIHNX B 3aKIIOYHTEIBHBIX ATAlax IHApOIn3a Oer-
KOB, JKHPOB U YTJIEBOJIOB XUMYCHOH (ppaKIiN KUIICYHHUKA, IIPH KOPPEKIHH SKCIIEPIMEHTAIBHOTO TUCOaKTeprno3a y J1abopaTopHbIX
KUBOTHBIX.

MeTtoabl Hcce10BaHUsA. DKCIIEPUMEHTHI IPOBOAMWIN Ha Kpblcax JuHNM Bucrap (camipl, macca Tena 200,0-250,0 r). XKu-
BOTHBIX COZCPIKAIH B KJIETKAX 110 YEThIpe 0COOM MPU MOCTOSHHBIX YCIOBUAX: KOMHaTHasA Temrepatypa (18,00-22,00 °C), 12-h muxn
CBET/TEMHOTa, YpOBeHb L1yMa He oinee 85,00 nb, BnaxHocts 50,00-60,00 %. OcyimecTBiIsIcs NOCTOSHHBINH JOCTYH K BOAE U KOPMY
1t nabopatopHbx KUBOTHBIX ([1K-120-1, rpanynsl nuamerpom 14,00 mm, Poceus).

Mo mpuHIHIY aHATIOTOB OBLIO CHOPMHUPOBAHO YETHIPE TPYIIIIHI JKHBOTHBIX.

Kpsicam koHTpoOnBbHOHU Tpymirs! (koHTpoib 0) (n=12) B TeueHne 17 gHel BBOIMIN TOJBKO AUCTHILIUPOBAHHYIO BOIY. DKCIe-
PUMEHTANbHBIN IUCOMO03 KHUIIEYHHKa Y KPBIC B KOHTPOJBHOH Tpymme (koHTponb 1) (n=12), onbiTHo# Tpymme (omsiT 1) (n=12) u
rpymie (onsIT 2) (n=12) BEI3BIBANIN €XEIHEBHEIM BHYTPHKEITYJOYHBIM BBEIICHHEM (C TIOMOIIBIO UIIIBI I KOPMIICHHS T'PHI3YHOB,
1,25%50,00 MM, u3orHyTas) B TeueHue Tpex aHed amnuumnHa (PYII «benmennpenapats», . MuHck, Pecriy6nuka benapyce) B
no3e 75,00 mr/kr maccel Tena u Merporunazona (OO0 «O3om», 1. XKurynesck, Poccust) B 1o3e 50,00 Mr/kr mMaccel Tena, pacTBOPEH-
HbIX B 500,00 MK AMCTHIUTUPOBAHHON BOBIL.

B nanbHeiinieM KUBOTHBIM U3 KOHTPOJBHOM TPyHIbl (KOHTPONIb 1) €XEeIHEBHO B TEUEHUE UETHIPHAAIATH JHEH BBOJMIH
500,00 MK JUCTHIINPOBaHHON BOJBbL. B onbITHOM rpymne (onbIT 1) kppicaM BBOJWIM B T€UEHHE YETHIPHAALATH JHEH aHAJIOTHYHBIM
Croco6oM M B TAaKOM ke 00beMe MpoduoTHdecKuii ramm Enterococcus faecium L-3 B no3ze 1x10% KOE na xuBotHOe. B onbITHOI
rpymie (onbIT 2) KpblcaM aHAJIOTUYHO BBOJWMIM aHTHMHUKPOOHBIE Mperapatkl, a 3aTeM B TeUEeHHe YeThIPHAALATH AHeH — Enterococ-
cus faecium 1-35 B no3ze 1x10% KOE Ha %HBOTHOE.

B xone skcnepuMenTa Habmo#any 3a OOIIMM COCTOSHHEM XXMBOTHBIX M M3MEHEHHEM Macchl Tena. Yepes Tpu M deThIpHa-
aTh JHEH MpUMEHEHUs TPOOHOTHKOB Y KPBIC OTOMPA M MPOOBI (eKaluii, a mocje AeKanuTallly XKHUBOTHBIX OTOHPAIN HPOOBI XH-
Myca U3 Pa3InIHBIX OTICJIOB TOHKOH M TOJICTON KUIIKH. {7151 OHOXUMHYECKOTO ONpeNeNieHNs YAeIbHO aKTHBHOCTH (MKMOJIb/MUH/T)
menouHoi gocdaraszer (HO 3.1.3.1), amunonentunassl-N (H® 3.4.11.2) u manprazer (HO 3.2.1.20) roMoreHn3anuo marepuana
MIPOBOJMIIM C MICHONB30BaHKMeM pactBopa Punrepa (pH = 7,1-7,4; T = +4,0 °C) npu moMomy >JIeKTpHYecKOr0 TOMOTEHU3aTopa C
Te()IOHOBBIM HAKOHEYHHUKOM €O cKopocThio 900,0 06/MuH B Teuenue 2,0 muH. [IpoOupku ¢ nccnenyeMbiMu ipobaMu HHKYOHpOBa-
JIUCH B BOJSIHOM yIIbTparepMoctare mpu temieparype 37,0 °C. DKCTHHKINIO OKPAIICHHOTO MPOAYKTa PEaKlUK B MPoOax Ompeess-
1 Ha udpoBoM criekrpodoromerpe PD-303S (Apel, Snonwus).

Jns cTaTUCTHYEeCKUX CPaBHEHUH HMCIIONB30BANIM MMakeT mporpamm Statistica 7.0 (StatSoft Inc., Tulsa, CILIA). CpaBHeHus
JTaHHBIX TIPOBOAMIIH C TOMOIIBIO t-TecTa CThIofIeHTa. Pasnnyus cunTanuck craTucTiHdecky 3HauuMbIMu mipu P<0,05.

Pe3yabTaThl HeceqoBaHus. I3MeHeHNS MacChl XUMyCa B Pa3IMYHBIX Y4aCTKaX KHIICYHUKA ITOKAa3aHbI HA PHCYHKax 1 u 2.
Uepes Tpoe CyTOK IOCEe BBEJCHHUS] aHTUMHUKPOOHBIX IPENapaToB Macca XUMyca OblIa JJOCTOBEPHO BHIMIE (TI0 CPAaBHEHHIO C KOHTPO-
nem () BO BceX OTAENaX KUIICYHHKA, 32 UCKIIOYCHUEM TOJCTON KHIIKH, KaK y KHBOTHBIX 0€3 KOppeKuuu aucdmo3a (KOHTpoIb 1),
TaK ¥ Mocje BBeACHHS MPOOHOTHKOB (ombIT 1 1 ombIT 2). OmHako npuMeHenue Enterococcus faecium 1-35 (ombIT 2) ciocoOCTBOBAIIO
CHIDKEHHIO MacChl XMMyca B mojB3pourHoi kumke Ha 44,33 % (P<0,05) no cpaBHEHHIO C KOHTPOJBHOW Tpynmnoii 6e3 KoppeKunuu
nucourosa (koHTpois 1) 1 Ha 48,83 % (P<0,05) — mo cpaBHEHHUIO C TPYNIOi KUBOTHBIX, KOTOPBIM BBOIWIN Enterococcus faecium 1-3
(omsIT 1) (puc. 1).

TR
]

15

R R
LS

-+

1} L

*
05 F ??w
Rl H
-

12nk

TR
A

RN
P

T2 T3 n

OKoutpons 0  BKodutponsl BEOnbirl  EONbIT2
Puc. 1 — Macca xumyca B KHIIEYHUKe KPbIC Yepe3 TPH AHSI IPMMEHEeHHs NTPOOHOTHYECKHX IHTEPOKOKKOB, *P<0,05.
IIpumeuanue: 12nk — ABeHaguaTunepcrHas kumka, T1, T2 — npokcuManbHbIN U ANCTATBHBIA YYaCTOK
Tomei kumku; T3 — moas3aomHas kuika; TJ — TojicTas KHIIKAa

Yepes ueThIpHAIATh CYTOK MPUMEHEHHs] MPOOMOTUYECKUX IHTEPOKOKKOB Macca XMMyca B OIBITHBIX TPYIIax >KHBOTHBIX
ObLIa BBIIIE TOJBKO B JUCTaJbHOM YYacTKE TOLIEH KHIIKHM MO CPaBHEHHIO C TPYMION 30POBBIX JKUBOTHBIX (KoHTpoib 0). Tax, B
rpymne (onsIT 1) Macca xumyca Obu1a Bbime Ha 32,86 % (P>0,05), a B rpynne (onsit 2) — Ha 41,18 % (P<0,05). B T0 e Bpems macca
XMMYyCa B TOJICTOH KHILIKE Y KpPBIC, KOTOPBIM BBOIWIN E. faecium L-3 (ombiT 1), Obita Hmwke Ha 42,14 % (P<0,05), a B rpymme ¢
E. faecium 1-35 (omsrt 2) — Ha 33,91 % (P>0,05) no cpaBHeHHIO ¢ KOHTPOJIBHOM Tpynmoii 6e3 Koppekuu auconosa (KOHTpos 1)
(puc. 2).
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Puc. 2 — Macca xumyca B KHLIEYHUKE KPBIC Yepe3 YeTbIPHAALATH JHel NIPUMEHEeHHs IPO0OUOTHYECKUX IHTEPOKOKKOB,
*P<0,05. Ilpumeuanue: 12nk — ABeHaJUaTHNICPCTHAs KUIKa, T1, T2 — npokcuMabHbIi 1 JUCTAJIbLHBII
yuyacTok Tomeii kumku; T3 — noas3gomuas kumka; Tia — ToscTasi KHIIKA

Taxum 06pa3om, IPOBEAEHHBIC SKCIIEPUMEHTAIBHbBIE MCCIIEIOBAHUS TTOKA3aIM, YTO IPHUMEHEHHE NMPOOMOTHIECKHX YHTEPO-
KOKKOB CITIOCOOCTBYET BOCCTAHOBJIICHHIO CTPYKTYPHBIX U (DyHKI[HOHAIBHBIX XapaKTEePHUCTHK B KUIICYHHKE IIOCIE HAPYIICHUH, BBI-
3BaHHBIX AUCOMO30M, Yy KPBIC B 00JI€€ KOPOTKHE CPOKH.

Taxoxe HaMu OblIa OmperenIeHa aKTHBHOCTD (DEPMEHTOB XUMYCHOH (DpaKIUK U3 Pa3IHYHBIX OTACIOB KUIIEYHUKA Yepe3 TPH
u 14 cyTok mocie exXeTHEeBHOTO BHYTPHKEIYIOYHOTO BBeeHus Enterococcus faecium L-3 (ombit 1) u Enterococcus faecium 1-35
(omBIT 2), KOTOpBIE NPUMEHSIIH JUTSl KOPPEKIUU JrucOno3a, Wit BoJb! (KOHTPOJIB 1), a Takke y 3J0POBBIX KUBOTHEIX (KOHTPOIH 0).

AHanm3 pe3yJIbTaTOB HCCIIENOBAaHMI MOKa3bIBAaeT, YTO Yepe3 TPU JHS IOCIEe OTMEHbl aHTHOAKTepHANbHBIX MperapaToB
Ha0JIIOIAJIOCH CHIDKEHHE yeTbHON aKTHBHOCTH MaJbTa3bl B XMMYCe TOHKOHM KHIIIEYHHKH Kak B rpymnmne 6e3 npuMeHeHHs: IpOoOHOTH-
KOB (KOHTpOJb 1), Tak U B TPYIIIE KUBOTHBIX, KOTOPBIM JJIsI KOPpEeKUUH Aucono3a BBogwn E. faecium L-3 (omsit 1). [lpumenenne
E. faecium 1-35 (omsIT 2), HAMPOTHB, COCOOCTBOBAJIIO MOBHIIICHUIO ()EPMEHTATUBHON aKTHBHOCTH 10 YPOBHS 3/I0POBBIX )KHBOTHBIX
(xorTpois 0). Tak, B MOAB3XOUTHON KHUIIIKE aKTHBHOCTH MajbTa3bl Oblta Beime Ha 32,95 % (P<0,05) o cpaBHeHUIO ¢ KOHTpoIeM 1.
B ToncToif kuike, B OTIMYHE OT TOHKOH, HAOIII01aI0Ch MOBBIIEHNE (DEPMEHTATHBHON aKTHBHOCTH BO BCEX IPyIIax, KOTOPBIM BBO-
TN aHTHOAKTepHAIbHbIE IpenapaThl (KOHTPOJIb 1, ONBIT 1 ¥ OMBIT 2), O CPaBHEHHIO C IPYIIIIO 3710POBBIX )KUBOTHEIX (KOHTPOIb 0).

Uepes 14 nHeli mocine OTMEHBI aHTHOAKTEPHAIBHBIX MIPENapaToOB CTATHCTHYECKH JOCTOBEPHOE CHI)KEHHE yIEIBHON aKTHB-
HOCTH MaJibTa3bl HAOJII0JaJIOCh TOJILKO B TUCTAILHOM YYacTKe Tolel Kuiiku Ha 68,14 % (P<0,05) B rpyrmie onbIT 2, 0 CPABHCHUIO
¢ rpynnoii koutpous 0.

Pacnpenenenne akTHBHOCTH IIeN0YHON (hochaTa3pl B XUMYCHON (pakiiy KHIICYHUKA MIPEACTaBIeHO Ha pucyHke 3. 13 mo-
Jy4eHHBIX JaHHBIX BHIHO, YTO Yepe3 TPH JHS IOCIe OTMEHBI aHTHOAKTEpPHAIBHBIX IPENaparoB yIenbHas aKTHBHOCTH IEIOYHOMN
docdarassl B rpynme 6e3 KoppeKiun Aucoro3a (KOHTposs 1) ObUTa HIDKE B MPOKCHMANBHOM ydYacTKe Tomeld kumkd Ha 44,98 %
(P<0,05) u B monB3nomHoi kumke Ha 52,56 % (P<0,05), Ho BBIIIE — B ToJCTOM Kumke Ha 38,73 % (P<0,05), mo cpaBHEeHUIO € rpyTmI-
MO 370POBBIX JKMBOTHBIX (KOHTpoub 0). Taxke cHkeHHe (epMEHTATHBHONW aKTHMBHOCTH B MOAB3JIOIIHOM KHIIKe HaOII0aI0Ch Ha
¢done npumenenus E. faecium L-3 (onsit 1) Ha 51,75 % (P<0,05). B To ke BpeMsi B COep)KUMOM TOJICTOM KUIIKHA aKTHBHOCTD €104~
HO#1 pochartasbl ObUIa BBILIE B OMBITHBIX Tpymnax (onbIT 1 1 onbIT 2) B cpenHeM Ha 47,00 % (P<0,05), o cpaBHeHHIO ¢ KOHTposeM 0.

25 - A . B
1
1
:
20 f :
1
T 1
i i
< . ! o
=5 | - |
> F ! (
T i I 3
s e X - 0
= e x 1 W
£ 10 F b * 1 o *
E] 1 —_—*_ 1 [o4
= 7 £ - 3
g = ’
i H [ ¥
e ! [ ’
s HITE * : o #
e x - 411 # ot
FE * 1 i ’ v’ #l
M e 4 (I ’ v .
Al )
0 K A . [ ¢ A (Fe
120k T1 T2 3 Tn 120k T1 T2 3 Tn

OKoutpone 0 BKontponbl BOnbirl BAOnbim2
Puc. 3 — YaeabHasi akTHBHOCTD 1eJ104HOM (pocdaTasbl B XUMYCe Pa3JIMYHBIX Y4aCTKOB KHIIEYHHKA KPBIC IocjIe Tpex (A)
u yerbipHaauatu (b) AHeli BBeeHUsI NPOOHOTHYECKHX IHTEPOKOKKOB (ONBIT 1 M ONBIT 2) WK BOABbI (KOHTPO.B), * P<0,05.
Ilpumeuyanne: 12nk — 1BeHagUaTHNEpCcTHAA KHUKa, T1, T2 — npokcuMaJbHBIA M AMCTAJbHBIH YYACTOK TOLIEH KHIIKH;
T3 — moaB3gomHas kumka; Tia — TosicTass KHIIKA
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Ha ¢one npumenenus E. faecium 1-35 (OIBIT 2) aKTHBHOCTH IIENIOYHON (hocdarTassl B MOB3IONIHON KUIIKE ObLIA BEIIIE B
cpenHeM Ha 43,41 % (P<0,05) no cpaBHeHHIO ¢ Tpymmoi 6e3 KoppeKuu aucdno3a (KOHTposb 1) U ¢ rpynmoit nmocne MpUMeHEHHs
E. faecium L-3 (ombiT 1) 1 G1u3Kka K TpyIIe 310POBBIX )KUBOTHBIX (KOHTPOJIb ), KaK B LIEJIOM U B IPYTHX y4acTKax TOHKOTO KHIIIeY-
HuKa (puc. 3A).

Uepes 14 mHell KOppeKLHH IKCIEPHUMEHTAIBHOTO AMCOMO03a ylelabHas aKTHBHOCTH IIeNoYHOU (ocdaTazpl B Xxumyce ObLia
MIPAaKTHYECKH Ha OJHOM YPOBHE BO BCEX IPYIIIax >XKUBOTHEIX. OHAKO TOCIe MPUMEHEHHS MPOOHOTHIECKNX SHTEPOKOKKOB (OIBIT 1
U OIIBIT 2) y/eNbHAs aKTUBHOCTH (hepMeHTa Oblta Hinke B cpexHeM Ha 28,34 % (P<0,05) B moaB3mONMIHON KHILKE IO CPABHEHUIO C
TPYIIION 370POBBIX XKHUBOTHBIX (KoHTpOb 0) 1 Ha 28,57 % (P<0,05) B ToNCTOM KHIIKE B IpyIIe (OMBIT 2) IO CPABHEHUIO C TPYIIIION
nocie npumenenus E. faecium L-3 (ombit 1) (puc. 3B).

Uepes Tpu OHS HOCJIE OTMEHBI aHTHOAKTEpUATBHBIX NPENapaToB B TpyIe Kpbic 06e3 KOoppeKIuu IucOuo3a (KOHTPOsb 1)
yAebHas aKTUBHOCTh aMuHomenTuAa3bl-N cHmkanack Ha 73,30 % (P<0,05) B xumyce npoxcumansHoro u Ha 45,72 % (P>0,05) nu-
CTaJbHOTO yYaCTKOB TOIIEH KUIIKH, a Takxke Ha 47,91 % (P<0,05) B moAB3A0IIHOI! KHUIILIKE, TI0 CPAaBHEHUIO C TPYMIO KOHTPOIb 0.

B otnuune ot KoHTpost 1, BBEJeHHE TPOOUOTHKOB 1TOCIIE OTMEHbI aHTHOAKTEPHAIbHBIX TIPENapaToB HE BHI3BIBAIO CHIBHOTO
CHIDKEHHS YACNBHOM aKTMBHOCTH aMHHONENTHAA3b-N B XMMyce Pa3IMYHBIX yY9acTKOB KHIIEYHHKA. B rpymme kpbic, MoaydaBIOInX
E. faecium 1-35 (omsIT 2), HabIIOQATOCH MOBHIICHAE yIeIbHON (hEpPMEHTATHBHOIN aKTUBHOCTH II0 CPAaBHEHHUIO ¢ IPYMIION 6e3 mpH-
MEHEHHS TIPOOHOTHKOB (KOHTPONH 1) B XMMYyce IPOKCHMAJIBHOTO M JUCTATFHOTO ydacTka Tomiel kumku Ha 65,87 % (P<0,05) n
35,52 % (P<0,05) cootBercTBeHHO. Takke NOBBIICHHE aKTHBHOCTH (pepMEHTa HaOIIOAAIOCH B TPYIIE C IpUMEHeHHneM E. faecium
L-3 (omsit 1) Ha 27,85 % (P<0,05) B AMCTaIbHOM y4YacTKe TOILIEH KUIIKH.

CHIKeHHE aKTUBHOCTH aMUHOMENTHAa3bI-N MOcIe TPUMEHEHUsT TPOOUOTHKOB HAOII0JaI0Ch TOJIBKO B MOAB3IOIIHOM KHIII-
ke Ha 40,26 % (P<0,05) B rpynmne onsiT 1 u Ha 27,49 % (P<0,05) B rpynme onsiT 2 Mo cpaBHEHHUIO ¢ KoHTponeM 0 (6e3 aucobuosa).
B Toncroii kumke GpepMeHTaTUBHASA aKTUBHOCTH, HA000poT, ObLIa BhIIIE Ha 55,56 (P<0,05) u Ha 62,55 % (P<0,05) cooTBeTCTBEHHO.

Uepes 14 mHeli mocine OTMEHBI aHTHOAKTEPHAIBHBIX MIPENapaToOB CTATHCTHYECKH JTOCTOBEPHOE CHIKEHHE yIEIbHON aKTHB-
HOCTH aMUHONENTHIa3bI-N HaONI0aNoch B MOJAB3ONIHONW Kullke Ha (oHe mpuMmeneHus E. faecium L-3 (omeir 1) Ha 31,29 %
(P<0,05), o cpaBHEHUIO C IPYIIIOH 3T0POBBIX )KUBOTHBIX (KOHTPOIE 0).

Takum 00pa3oM, IMONTydYeHHBIE PE3yJbTaThl CBHUACTENBCTBYIOT O TOM, YTO IEpOpaNbHOEC NPUMEHEHHE MPOOHOTHYECKHX
mTaMMoB Enterococcus faecium L-3 u Enterococcus faecium 1-35 Ha $oHe nucOno3a KUIICYHUKA CIIOCOOCTBYIOT OOJiee MHTEHCUB-
HOMY BOCCTAQHOBIICHHIO aKTUBHOCTH (DEPMEHTOB, YIaCTBYIOIINX B THAPONN3E OENKOB, )KHUPOB U YITIEBOAOB, HE TOIBKO B CIM3UCTON
00011049Ke, HO U B XUMYCE KHIICIHHKA.

B Hameit paboTe MBI nCCII€0BANIN AKTHBHOCTD IHINEBAPUTEIBHBIX ()EPMEHTOB HE TOJIBKO B XUMYCE KHIIEYHHUKA, HO TAKXKE U
B (peKaJMsIX Ha Pa3HBIX CPOKAX IKCIIEPUMEHTA.

Pe3ysbraTsl MccieoBaHMI IOKa3aid, 4TO 4Yepe3 TPU JHS IOCIe OTMEHBI aHTHOAKTepHaJbHBIX MPEHapaToB HaOIIOIaIoCh
MIOBBIIICHHE aKTMBHOCTH amuHornenTtHaasbl-N. Tak, B rpymme iabopaTOpHBIX KHBOTHBIX, KOTOPBIM HE IPHMEHSUIM NMPOOHOTHKI
(xoHTpOIIB 1), akTUBHOCTH pepMenTa Obl1a Bhime Ha 48,05 % (P<0,05), B rpyrie >KHBOTHBIX, HOJIy4YaBIIUX JUIsl KOPPEKIUH THCONO-
3a E. faecium L-3 (omsIT 1) — Ha 46,83 % (P<0,05) u B rpynme ¢ ucnons3oBanueM E. faecium 1-35 (omsit 2) — Ha 49,37 % (P<0,05),
10 CPaBHEHUIO C TPYIIIOH 3I0POBBIX JKUBOTHBIX (KOHTPOIB 0).

Uepes ceMb JHEH MOCIE OTMEHBI aHTHOAKTEPHANBHBIX NIPEHNapaToOB aKTUBHOCTh aMHHONENTHAA3bI-N 0CTaBaIach MOBBIIICH-
HOH B rpymme 0e3 mpUMeHeHus MpoOHOTHKOB (KoHTpoib 1) Ha 45,85 % (P<0,05), mo cpaBHeHHIO Cc rpymnmoi 6e3 aucouos3a (KOH-
tpous 0), u Ha 53,81 % (P<0,05) — ¢ rpynmoii omsIT 2. B rpymme )HBOTHBIX, KOTOPBIM B T€UEHHE CEMH AHEH BBOAWIH E. faecium
1-35 (ombIT 2), IO CPAaBHEHHMIO C TPYIIION 3M0POBBIX KPBIC (KOHTPOIs 0) M ¢ rpynIoi 6e3 npuMeHeHuUs IPOOUOTHKOB (KOHTPOIIB 1),
O0TMEYAJIOCh CHIDKEHHE aKTHBHOCTEH MasbTassl Ha 72,60 (P<0,05) u 71,59 % (P<0,05) coOTBETCTBEHHO, a TaKkXke HIeT0YHOM (ocda-
Ta3bl — Ha 31,84 (P<0,05) u 25,75 % (P<0,05), COOTBETCTBEHHO.

Uepe3 4eThpHAIUATh JHEH MMOCie BBEJCHUsS aMIMIWIIMHA U METPOHHAA30J1a aKTHBHOCTh ()EPMEHTOB B (peKaHAX CyIe-
CTBEHHO HE Pa3INYaach y KPBIC OMBITHBIX M KOHTPONBHBIX TPYIIIL.

BoiBoabl. Takum 006pa3oM, TOIydeHHBIE PE3YJIBTAThl CBUAETENHCTBYIOT O TOM, YTO IepOpaIbHOE IPHMEHEHNE TPOOHOTHIe-
CKHX ITaMMOB Enterococcus faecium L-3 u Enterococcus faecium 1-35 Ha ¢oHe nucOmo3a KHIIEYHHKA CIIOCOOCTBYIOT Oojiee MH-
TEHCHBHOMY BOCCTAHOBJICHHIO aKTHBHOCTH ()€pPMEHTOB, yJaCTBYIOMINX B THAPOIN3E OSIIKOB, JKHPOB U YTIIEBOJOB, HE TOJIBKO B CITH-
3HCTOH 000JI0YKE, HO M B XMMYCE KHIIICYHUKA.
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H.A. Cnecapenko, E.A. lllemununa, E.O. Illupoxosa

AHATOMO®YHKIHHUOHAJIBHAS XAPAKTEPUCTHUKA KJIIOYHUIBI ¥ )KUBOTHBIX
PA3JIMYHBIX TAKCOHOMUYECKUX I'PYIIIIL

Annorammsi. B crarbe mpencrasieHa MopdodyHKIMOHANBHAS XapaKTepHCTHKA KIIIOYHMIBI Y TIpeIcTaBUTENel ceMeiicTBa
KOIIaYbUX, KyHBHX, MCOBBIX, IIMHIIIUIOBBIX, EHOTOBEIX W 3aiilleoOpa3HbIX. VcciemoBaHMs BBIIONHEHB! Ha Kadeape aHaTOMUH H
THCTOJIOTUH KUBOTHBIX MMeHH A. @. KimumoBa MTABMub — MBA umM. K. U. Ckpsbuna.

IIpencrasnena Mopgdonorunueckas XapaKTepHCTUKA KITIOUHIBI Y )KUBOTHBIX PA3JIMYHBIX TAKCOHOB, BBIJEICHBI €8 aHATOMHYe-
CKH€ 4acTH, a TakoKe MPOBEACHBI MOP()OMETpHIECKUE HCCICA0BAHUS U CTAaTUCTHYECKast 00pabOTKa MOMyUeHHBIX LIH(PPOBBIX TaHHBIX.
Kirounia kak kocTHoe obpa3zoBanue auddepeHnnpoBana Ha OTACIb — quadu3, aKpOMUAIbHBIN U TpyANHHBIM dnudu3sl. Ha akpo-
MHAIEHOM SIH(U3€ MPUCYTCTBYIOT KOHYCOBUIHBIH OYrOpOK ¥ TpamlelHeBHIHAS JINHNS, KOTOPBIE Y OTACNIBHBIX M3ydaeMbIX HaMU
JKUBOTHBIX (KPOJIVK, IMHIIAIDIA, TaKaJ, GHOT) He BRIpaKeHBI. Ha IrpyANHHOM KOHIIE — CyCTaBHAs IIOBEPXHOCTh, HE COSIMHSIONIAs C
IpyJIUHOM.

Mopdomerpraecknii aHaMN3 1MOKa3all, 4YTO CPeIH M3yJIaeMBIX CEMEHCTB KIFOUMYHAS KOCTh JOCTHUraeT MaKCHMAaIbHOTO pas-
BUTHA Y KOLIIAYbHX, HAUMEHEE Pa3BUTA — y NPEACTABUTENICH CHOTOBBIX.

ITosryuyeHHbIe NaHHbBIEC JOMONHSAIOT CBEIACHUS B O0OJIACTH CPABHUTENIBHON OCTEOJIOTHH, B YaCTHOCTH — CTPOCHHMS ILICUEBOIO
osica JKMBOTHBIX, 4 TAK)XKE MOTYT SIBUThCS 0A30BBIMHU B BOIPOCAX CyneOHOI BETEpHHAPHOM SKCIIEPTHU3bI U NIPU COBEPILICHCTBOBAHUH
METOIOB OIIEPATHBHBIX BMEIIATEIbCTB.

KiioueBble ci10Ba: KIIIOUNIA, KOIIKA JOMAIIHsASA, co0aka JOMAIIHI, MIaKal, PbICh, KPOJIHK, COOO0IIb, €HOT.

ANATOMICAL AND FUNCTIONAL CHARACTERISTICS OF THE CLAVICLE IN ANIMALS
OF VARIOUS TAXONOMIC GROUPS

Abstract. The article presents the morphofunctional characteristics of the clavicle in representatives of the feline, marten, ca-
nine, chinchilla, raccoon and hare families. The research was carried out at the Department of Anatomy and Histology of Animals
named after A. F. Klimov MGAVMiB-MBA named after K. I. Scriabin. The morphological characteristics of the clavicle in animals
of various taxa are presented, its anatomical parts are highlighted, and morphometric studies and statistical processing of the obtained
digital data are carried out. The clavicle as a bone formation is differentiated into divisions — the diaphysis, acromial and sternal
epiphysis. There is a cone-shaped tubercle and a trapezoidal line on the acromial epiphysis, which are not pronounced in individual
animals studied by us (rabbit, chinchilla, jackal, raccoon). At the sternal end there is an articular surface that does not connect with
the sternum. Morphometric analysis showed that among the studied families, the clavicular bone reaches its maximum development
in felids, the least developed in representatives of raccoons. The data obtained complement information in the field of comparative
osteology, in particular the structure of the shoulder girdle of animals and can also be basic in matters of forensic veterinary examina-
tion and in improving methods of surgical interventions.

Keywords: collarbone, domestic cat, domestic dog, jackal, lynx, rabbit, sable, raccoon.

Beenenne. Kak n3BecTHO, XOpOIIO pa3BUTas KIOYHIIA B COCTaBEe IJICYCBOTO Mosica — MpUoOpeTeHue uenoseka [1, 2, 3, 4].
OHa coeuHseT JIONATKy W IpyauHy. UTO KacaeTcsi )KMBOTHBIX, TO CBEICHUS O CTEIIEHH Pa3BUTHS M PEIYKIHMH KIIOYHUIBI KpaiiHe
HEMHOTOYHCIICHHBI U NIPOTHBOPEUUBEL. AHAJIN3 JIOCTYITHOM JIUTEPATyphl ITOKa3aJl HEMHOTOUHUCIIEHHBIE CBEJCHHS, KacaloIInecs: 0Co-
OCHHOCTEW CTPOEHHUS COMAaTHYECKHX CHCTEM OpraHW3Ma INpeCTaBUTENeH ceMeiicTBa kKomausHx [5, 6, 7, 8, 9]. Bmecte ¢ Tem oTH
JTaHHBIE SBIIIOTCS 0a30BBIMU B BOIIpocax I dhepeHImansHoi ANarHOCTHKY TIOBPEXKICHUH OMTOPHO-ABUTATEIHFHOTO aIapara y 3TuX
KHUBOTHBIX.

Lenp uccaenoBaHus — yCTAaHOBUTH aHATOMHYECKHE OCOOCHHOCTH KIIIOUUIIBI Y )KUBOTHBIX PA3IMYHBIX TAKCOHOMHYIECKHX
KaTeropuii 1 000CHOBaTh €€ QyHKIMOHAIFHOE Ha3HAUCHHUE.

MarepuaJs 1 MeTOIbI HccsietoBanmsl. VicceoBaHys BEITIOJTHEHBI Ha Kadeipe aHaTOMUY M THCTOJIOTHHU )KUBOTHBIX HMEHHU
A. ®©. Kiiumosa MITABMub — MBA um. K. U. Ckps6buna. MarepuanoM HCCISTOBAHUS CITYKIITH KIFOUYHUIIBI, OTOOPAHHBIC OT Mpe-
CTaBUTeEJIeH ceMelicTBa Kommaubkx (Kolka goMamsss (n=12) u peick (n=3)), KyHbHX (c000sb (n=4)), ncoBbIX (rakan (n=3)), MUH-
[IMJUTOBBIX (MMHIIWIDTA (n=4)), eHOTOBBIX (€HOT (n=3)) U 3aiiie0Opa3HbIX (KPOIHK (n=5)).

JKuBOTHBIE [T MCCIIEIOBAHKS OTOMPANNCh Ha 0a3e KIMHUK; OHU OBUTH BBIHYKIEHHO YBTaHA3MPOBAHBI IO HECOBMECTUMBIM C
KU3HBIO IpuarHaM. JIuKix ocobeit oTOupanmm B 0xoToxo3siicTBax MockoBckoit u TBepckoii obmacreit.

Hcmonp30Bann MeTO B OOBIYHOTO M TOHKOTO aHATOMHYECKOTO IPerapHpOBaHus, MaKpPOCKOIIIeckoi MopdomMeTpun, cpas-
HUTEJILHOTO aHaJIM3a ITOJyYEHHBIX JaHHBIX U X CTaTUYECKOH 00paboTKH.

Pe3yabsTaTel nccaenoBannsi. Cpequ M3yd4aeMbIX HaAMH )KHBOTHBIX KIIOYHIIA, KAK CAMOCTOSITEJIbHOE KOCTHOE 00pa3oBaHMe,
MIPUCYTCTBYET Y TaKUX IPeJCTaBUTENEH, KaK KOIIKa JOMAIIHSs, PbICh, LIIaKall, KPOJIUK, CO00JIb, MIMHIIMILIA ¥ eHOT. BMmecTe ¢ Tem, y
HpeCcTaBUTeNIeH Pa3IMYHBIX CEMEHCTB OHa OTIIMYAeTCs 10 hopMe, CTENeHH Pa3BUTHI U MOP(HOMETPUUECKUM MapaMeTpam.

VY KoIaupux KIIOYUIA NPEJICTaBISET COO0H TOHKYIO, HECKOJIBKO M30THYTYIO S-00pa3HO KOCTb, PACIIOIararoNryiocs cBOOOI-
HO Ha YPOBHE IUIEYEBOTO CYCTaBa B INICYETOJIOBHOHN MBIIIIE MEXY TPYIUHON M aKpOMHAIBHEIM OTPOCTKOM JIONATKH, HE COE/IHHS-
SICh C HUMH.

PyKkoBOACTBYSICH JaHHBIMH JINTEPATYPHI U3 MOP(OJIOTHH YeTIoBeKa [4], y M3ydaeMbIX )KUBOTHBIX HAMU OBLIN BBIIEIEHBI aHa-
TOMHYCCKHEC HACTH KIKOYMIIBI.

Kimounna muddepenuporana Ha teno (anadus) u n8a KoHNa (Anudu3a) — PyANHHBIN U aKpOMHUabHBI (puc. 1).
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Puc. 1 — Makpomop¢o/10rusi KI0YULbI 0J10BO3PeJIOii HOTIAH/ICKOH KOIIKH (OPUTHHAIBHBII MaKkponpenapar):
1 - nua¢us, 2 — akpoMHATbHBIH dNH U3, 3 — TPYIUHHBIH SNMPU3

MenuansHbIH (TpyIUHHBIH) KOHEIl KIIFOUUIBI H30THYT M 3HAUNTENBHO yToimieH (puc. 2). Ha HeM mpucyTcTByeT rpyAnHHAs
CycTaBHas IOBEPXHOCTb, KOTOpask MPEAHA3HAUCHA [UI COWICHEHUS ¢ IpyJUHON. ['pyAMHHBIN KOHell Yy U3y4aeMbIX XKHUBOTHBIX OTIH-
YaeTcst MOIMMOP(HU3MOM, BMECTE C TeM B OOJBIIMHCTBE CITydaeB OH NMPHOIIKaeTCs K popMe TpeXrpaHHON IPU3MBI C TYIIBIMH Kpasi-
MH ¥ BBIpOKCHHBIM IIEPOXOBATHIM BIABICHHEM. APXHUTEKTypa KIIOUYHIBI BaprabenbHa U ONPeAeNsIeTcs] BUIOBOH U HOPOJHOW IpH-
HaJUISKHOCTHIO )KUBOTHOTO.

qn"\ﬂ"‘-

va

Puc. 2 — Makpomop¢os10rusi rpyIHHHOI0 3MH(U3a KIWWYUIBI Y HIOTJIAHICKOH KOIIKH (OPUTHHAJIBHBII MaKkponpenapar):
1 — rayOuHHbIH Snudu3

JlarepanbHblil (aKpOMHUAJIBHBII) KOHEIl KIFOYMIB! IIUPE M YCTYIaeT 10 TOJIIHHE MeAHaabHOMY (puc. 3). AKpOMHUANIbHBIN
KOHEII KJIFOYHIBI CHA0XKEH IIOCKOH CYCTaBHOW MOBEPXHOCTBIO, KOTOpasl Y BBICHIMX MIIEKOIMTAIOLIMX MpEAHa3HauYeHa ISl COuJIeHe-
HUSL C COOTBETCTBYIOIIEH CYCTaBHON MOBEPXHOCTBIO aKpOMHMOHA JonaTku. Ha BeHTpaibHOIl CTOpOHE aKpOMUAIBHOTO KOHIA KJIIOYH-
I[6l UIMEIOTCS] KOHYCOBHUIHBIH OyTrOpoK M TpamenueBuIHas THHASA (pHc. 3), ABIAIOMINECS Y YeI0BEeKa MECTOM MPUKPETIICHHS KIIFOBO-
KITIOYMTHON CBS3KHM, KOTOPAS Y N3y9IaeMbIX KHBOTHBIX OTCYTCTBYET.

Puc. 3 — Makpomopdosorus aKpOMﬂaJ‘lb]—lOFO KOHLA KJ'IIO‘IP[].[LI y IIOT/IAH/JCKOH KOIIKH (OPUTHHAJIBHbIH MaKponpenapar):
1 — KOHYCOBM/IHBIIi 6YyropoK, 2 — TpaneuneBUIHAS JUHUSA

Ha menuanbHO# TOBEPXHOCTH B 00JACTH aKPOMHUAIIBHOTO 3MH(U3a KIFOYUIIEI HAMU BBISIBIICHO IUTATEIBHOE OTBEPCTHE, KO-
TOpOE BENlET B KOCTHOMO3T'OBOM KaHai (puc. 4).
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Puc. 4 — Makpomop(o10rust aKpOMHAJBLHOI0 3NMU(HU3a ¢ NUTATEIbLHBLIM 0TBEPCTHEM Y HIOTJIAHACKON KOIIKH
(opUIrHHAJIBHBINH MaKpoNpenapar)

OO6mwmii MoppoMeTpHIECKUI aHANIN3 KIFOYHUIIBI Y KOIIAybHX TOKa3all ee yAIHHEeHHe Y pbich (Tabi. 1), mo CpaBHEHHUIO C KOII-
Koii nomamHed. [Ipu M3y4eHUH TOPOAHBIX 0COOCHHOCTEH KIFOYHIBI y KOIIKM JOMAITHEH BBIABICHO €€ XOpOIlee Pa3BUTHE Y IIOT-

JAHJCKOH MOpoJsl, ciaboe — y MelH-KyHa. [IpoMeKyTOYHOE MOJI0KEHHE MEXIY PHICHIO M IIOTIAHACKOW KOUIKON 3aHUMAaeT METHC
(tabmn. 1, 2).

Tabauua 1 — MopdomeTpuyeckne NoKa3aTesi KJAKYHLbI Y NpeAcTaBUTE/Iel KOaYybUX, MM

IIpencraButenu ceMencTBa KOMIAYbUX Jmaaa
Komka momarnissis 25,85+2,72
Prich 27,35+0,07

Ta6auna 2 — CpaBHUTeIbHBIH MopdoMeTpHYeCKHil AaHAJM3 KJIIOYMIIbI Y NPeICTABUTeNel ceMelicTBa KOMAYbUX, MM

[IpencraButenu ceMencTBa KOIIAUbUX JlnvHa KIro4uLb
Mertucel 26,02+2,38
Prich 27,35+0,07
Cuamckast 23,8+0,57
MeiiH-kyH 23,4+0,14
[loTnanackas 29,85+0,21

Teno KIFOYHIIEI U30THYTO TaKUM 00pa3oM, UTO €€ IPYANHHBIH KOHEIl BBIMYKIIbIH KpaHHAILHO, 8 aKPOMHAJIBHBIH — KayAaJIbHO.
VY Mertunca JumHa KIouunsl Bapeupyet ot 23,0 1o 29,1 MM (cpennee 3Hauenue — 26,02+2,38) (tabu. 2). [To ycpenHeHHBIM
MOpPGOMETPHYECKUM TTOKA3aTEN M KIFOYHUIIBI METHC ONEPEkaeT KOIIEK OTAIbHBIX Mopos (MeiH-KyH, cHamckas) CTeneHb pa3BUTHS

AKPOMMAJIBHOTO KOHIIA Pa3JIiYHa, KOHYCOBHUAHBIH OyropoK M TpalelueBHHAs JIMHUS Hepesibe(HbI PH OJHOBPEMEHHOI BbIPaXKEeH-
HOCTH T'pyIMHHOTO KOHIa (puc. 5).

Puc. 5 — MakpomopdoJiorusi KJI04YMIbl Y MeTHca (OPUTHHAIBHBIE MaKponpenapatsl): 1, 2, 3, 4, 5, 6 — MeTHCBI

VY NOpOAMCTHIX TpeAcTaBUTENeH KOIIKK JOMAIIHEH KIIOYNIA MO CTENeHH Pa3BUTHSA AOMUHHPYET Yy MIOTIAHJCKOH KOIIKH
(29,85+0,21 Mm) (Tabm. 2) ¢ YETKUM MOIpa3IelIcHHEM Ha Bce aHATOMHYECKHE YacTu (puc. 1, 6).
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Puc. 6 — Makpomop$oJiorust KJIHYULbI Y KOIIAYbUX (OPUTrHHAJIbHbIE MAKPONPENapaThl):
1 — WwoT/IaHACKAas KOLIKA, 2 — CHAMCKAs KOIIKA, 3 — pbIch, 4 — MelH-KYH, 5 — MeTHC

V pbicH KITIOYHIA JUIHHHAS, TOHKast, ¢ 6oJiee CrIIaXKEHHBIM, 110 CPAaBHEHHIO C KOLIKOW AoMalIHel, penbe)oM MOBEPXHOCTH U
C XOPOIIO BEIPaXXEHHBIMH aKPOMHATBEHBIM U IPYAUHHBIM 1 u3amu (puc. 6) (tabu. 2).

B oTnnuue oT 4enoBeka, TOHKAs KIFOYHIA Y KOIIKK He MPUKPEIUIIeTCs K IIeueBoMy cycraBy. OHa cBOOOJHO pacHosaraercs
BHYTPH IICYEr0JIOBHOI MBIIIIEI (pUC. 7) N 00yClIaBIuBaeT BO3MOXXHOCTh COBEpPIIATh MBIIICYHBIE COKPAIEHUS C YPE3BBIYAHO Ma-
JIBIM OTPAaHHYEHHEM, YTO IIO3BOJISIET HPOHHUKATh XMBOTHOMY B y3KHE NPOCTPAHCTBA, aJalTHPYs CTaTO-JIOKOMOTOPHBINA aKT K KOH-
KPETHBIM OMOMEXaHHYECKUM YCIOBHSIM.

VY Ipyrux u3y4aeMbIX HaMHU XMBOTHBIX KIIFOYHMIIA TAKKE PACIIOIAraeTcs B INICYETOJOBHOM MBIIIIIE HA YPOBHE IUICYEBOTO Cy-
craBa, HOpMUpPYs HAa MEIUATIEHON ITOBEPXHOCTH MBIIIIIBI KIFOYHYHYIO TTOJIOCKY.

Puc. 7 — MakpoMop$o10rusi KJIIOYHMIBI, PACHO0JI0KEHHO B IUIeYer010BHOI MbIIIIe Y KOIIKH J0MALIHeil
(opuruHaJbHBIA Makponpenapar): 1 — KJI0unua, 2 — nJjie4eroJJ0BHas MbIIILA

VY KkpoJMka KITI0YUIA JJIMHHASL C XOPOIIO Pa3BUTHIMU aHATOMUUYECKUMHU YacTsMH (puc. 8). B oTianune ot komaybux, eé qua-
(uzapHBI OTIAET KOPOTKHA, aKpPOMUAIBHBIN SMH(HU3 CHIFHO W30THYT, a TPYJMHHBIN SApKO BhIpakeH. Ha akpoMuansHOM smmduse
TaKoKe MPUCYTCTBYIOT CyCTaBHAs MMOBEPXHOCTh U KOHYCOBHIHBINH OyTOpOK, IPU 3TOM TPANenUeBUAHYIO JIMHAIO HaM OOHApYKUTh HE
yaanock. Ha rpytuHHOM srirdr3e y KpoTMKa MMEeTCsI CyCTaBHAs TOBEPXHOCTD JUIS COWICHEHHUS C TPy IHHOH.
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Puc. 8 — MakpoMop$o10rust KIIOYHIbL y Kponmca (opnmnaﬂbﬂuﬁ Makpomnpenapar): 1 — akpoMuaJbHblif dnupu3,
2 — rpyauHHbI dmudu3, 3 — tnadu3 KIUYHIbL, 4 — KOHYCOBHIHBINA GYropok

VY IIMHIIWIUIBL, KaK U Y KPOJIMKA, KIFOYHIA TOHKAsA, TPYAUHHbBIA 31 (U3 MPEBOCXOJUT MO CTENICHH PAa3BUTHS aKPOMHUANIBHBII
(puc. 9). TpanenueBuaHas IMHUSA U KOHYCOBHAHBIA Oyrop Ha akpOMHaJIbHOM 3Mi(U3e HAMU He 0OHAPYKEHBI.
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Puc. 9 — Makpomopdosiorus Kmo'muu Y INHHITHJLIBI (OpHFMHaJIbHLIPl Makponpenapar): 1 — nua¢gu3 KJI04HIbI,
2 — akpoMHAaJbHBbII 3NUpU3, 3 — rpyIuHHBI dn1HpU3

VY mpezncraBuTeNs MCOBBIX — MIaKala — KIOYMIA TUIacTUHYATas U mupokas (puc. 10). OHa ycTymaeT 1Mo CTENeHU BBIPaXKeH-
HOCTH ¥ AU PepeHIHaIuK Ha OTACIbI APYTHM H3y4aeMbIM HAaMH )KUBOTHBIM.
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Puc. 10 — MakpomopdoJiorusi KJIHO4YHIbI y HIaKkaaa (OpﬂFHHaJIBHLlPI Makponpenapar): 1 — nua¢gu3 KJI04HIbI,
2 — aKpOMHAIBHBII dNMH(HU3 KIIOUHIbI, 3 — TPYAUHHBINA 3MH(H3 KIIOYHLbI

VY coboms KITI0YNIIa TPHHUMAET IIACTUHYATYIO0 (JOPMY C XOpOIIO 3arHYTHIM aKpOMHUAIBHBIM KOHIIOM, HAa KOTOPOM Pa3BUT
KOHYCOBHU/IHBIH Oyropok (puc. 11), a HeOOIBIION TPy AMHHBIN KOHEIl 3aKPyTIICH.
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Puc. 11 — MakpomopdoJiorus K.]IlO‘l](IlILI y coﬁmm (OpﬂrHHaJILHLlPl MaKponpenapaT) 1 — nnadu3 K10YULDI,
2 — akpoMHAJIbHBIH dNMU(U3, 3 — rPyAUHHBIH 31M(U3, 4 — KOHYCOBUAHBIH Oyropok
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VY eHOTa KITIOUHIIA XapaKTepHu3yeTcs IIoxXo auddepeHmpoBaHHbIMY dnudu3aMu (puc. 12), mpu 5TOM akpOMHUAIBHBIN KOHEI]
IUpe TPpyauHHOro. I'paHnia Mex 1y yIulomeHHbIME 3 u3amMu 1 1nadusamu HepenbedHa.
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): 1 — nuadu3 KJIOYULBI,
2 — aKpOMHAJIbHBIH 3NMU(HU3 KIIOYULbI, 3 — TPYAUHHBIN 3MMPU3 KIIOYHIBI

Mop¢omeTpruuecknii aHaM3 OKa3al, YTO CPEAd MaJbLEXOMSIIMX [0 CTENEHH PA3BUTHs KIIOYHUIBI JOMHHHPYET PhHICh, a
Cpey CTOTIOXOAIINX — KPOJIHK (Tabi. 3).

Ta6uuua 3 — MopdomeTrprueckue NoKa3aTeJu KJIOYHIBI Y NIPeICTaBUTeIell PA3JIHUHbIX CEMeiicTB, MM

[IpencraBurenu JlnrHa Ki1rounisl

Kormraupn (koIka JoManisss) 25,85+2,72
Komraupy (quxuii npencTaBuTensb — PHICH) 27,35+0,07
TIcoBble (TUKHI IPEICTaBUTEIh — [IIAKaT) 13,9+0,2

3aiineBble (KPOJIHK) 23,27+0,5
Kynpu (cobo1b) 13,37+0,21
EnotoBbIe (€HOT) 10,47+0,25
uamuioBsle (IMHIIAIIIA) 19,740,2

3akiaoyenne. Takum 06pa3oM, MOpGHODYHKINOHATEHBIA THI KOHEYHOCTH OINPEAENSeT CTETeHb PAa3BHTHS KIIIOUHIBI Kak
QHATOMHYECKOHN COCTABIISIONIEH IJIEYEBOTO MOSICA U3YYaeMBIX KUBOTHBIX.

MakCHMaJILHOTO Pa3BUTHS KIIFOUHIA JOCTUTAET y MaJbLEXOSIINX KUBOTHBIX — MPEICTAaBUTENeH KOMAUbUX (PBICh OOBIKHO-
BEHHas1, KOIIKa JJOMAIIH ), OTIMYAIONINXCsl pa3HOOOpa3Hoit hopMoii TokoMory. V3ydaemble cronoxosuye (KpoJvK, IHHIINILIA,
c000JIb ¥ €HOT) YCTYHAIOT NMaJbLEXOSIINM 110 MOP(HOMETPUUESCKUM JIMHEHHBIM ITapamMeTpaM KiIoduibl. Hamu oOHapyKeHOo IpHCyT-
CTBHE KIIFOYHIIBI B TUICYEBOM IIOsICE Y IIaKajla — PEeICTaBUTEIIs COOaubnX, OOUTAIONIEro B PHPOJHOM OHOLICHO3E.

DyHKINOHAIBHOE Ha3HAYCHHWE KIFOYHUIIBI Y JKMBOTHBIX, [0 HALIEMy MHEHHIO, 3aKJII0YAaeTCsl B CHHEPreTHYEeCKOM obecreye-
HHUHU Pa3HOOOPa3HbBIX JABHIaTEIbHBIX aKTOB, COBEPIIAEMBIX I'PYIHBIMH KOHEYHOCTSAMHU (POTAIIMOHHBIX, XBATATEIBHBIX, IIPHIKKOBHIX),
a Taoke UX CTaOHIM3aIvu.

[NonyueHHBIE TaHHBIE JOMOJNHSIIOT CBEJCHHUS O CTPOCHHUH ILUICUEBOTO IT0sICa )KUBOTHBIX M MOTYT OBITH 0a30BBIMH IIPH NPOBE-
JIEHUH Cy/1e0HO BeTepUHAPHOI SKCIIEPTH3bI B BOIIPOCAX BHJIOBOW U MOPOAHOMN HAESHTHU(GUKALNY )KUBOTHBIX.
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YAK 591.111.4
C. /. Yepnaeckux, U.C. Powjynkuna, I1.B. Powiyynxkun, I.H. bozoanosa

BJMSHUE KOPMOBOM JIOBABKH JIM3UHA CYJIb®ATA HA OTHOCHUTEJIbHYIO MUKPOBSI3KOCTh
SPUTPOIIUTAPHON MEMEPAHBI HBITLIST-EPOMJIEPOB

AuHoTauusi. B crathe usyueHo BiausHue 1006aBKM nu3uHa cynbara (B po3upoBke 1000 mr-kr~' maccel Tena) Ha Mopdo-
(yHKIMOHATIBHBIE TTOKA3aTeIN KPOBH IBIIIAT-OpoiinepoB. bpoiinepsl KOHTPOIBEHOI M ONBITHON TPYIIT B KadeCTBE OCHOBHOTO parlyi-
OHA TIOMyYalu TOJHOPALMOHHBIN M COANaHCHPOBAHHBIM MO MHUTATENLHBIM M OHOJIOTMYECKH aKTHBHBIM BEIIECTBAM KOMOUKOPM.
LIpImIATa ONBITHON TPYIIIBI HAPSLY C OCHOBHBIM PAllHOHOM €KEIHEBHO MOJyYaiu J00aBKy Ju3uHA cyiabdara B 103e 1000 mMr-kr!
Macchl Tena. Hamu Oblna u3ydeHa OTHOCHTENbHAs MHUKPOBSI3KOCTh MEMOPAH KPAaCHBIX KIETOK KPOBH IBIIIAT-OpOHIEpOB ONBITHOH 1
KOHTPOJIBHOM TPYIII B 30HAX OCJIOK-THMIHIHBIX KOHTAKTOB U JHUIHIHOM OHCIIOE METOIOM JaTepaibHOi nuddy3un ruapohoOHOro
30HJa NHpeHa. B pe3ynbraTe NpoBeIeHHBIX NCCIENOBAHIN YCTAaHOBICHO, YTO Y IBIUIAT-OPOIIEpOB ONBITHOH IPyHITEl KO GUIHEHT
IKCHMEPH3AIIH MTHUPEHA B 30HE OCJIOK-THITUIHBIX KOHTAKTOB F»/Fu286) M mummmaHOTO OMcios MeMOpaH Fo/Fy(334) BBIIIC aHATOTUYIHOTO
HoKasaTelsi KOHTpoIbHOU rpynnsl. [TomsiprocTs nunugaoro cinos Fi72/F393334) 1 30HBI aHHYIApHBIX JUIHA0B F372/F393286) MeMOpan
SPUTPOIUTOB LBIIIAT-OpPOHIEpPOB KOHTPOJILHOM TPYTIIIBI CHIYKASTCSI IO CPABHEHHIO C ONBITHON TPYTIOIL.

KiroueBble cioBa: no6aBka nm3uHa cynbdara, MophodyHKINOHATIBHBIE MMOKA3aTeNd, OTHOCHTEIbHAas MHKPOBSI3KOCT,
9pUTpOLUTApPHAs MeMOpaHa, LBIILIATa-0poiIepsl.

EFFECT OF LYSINE SULFATE FEED ADDITIVE ON THE RELATIVE MICROVISCOSITY
OF THE ERYTHROCYTE MEMBRANE OF BROILER CHICKENS

Abstract. In the implementation of physiological functions of the cell membrane, an important role is played by the mobility
of its structural components. The article studies the effect of lysine sulfate supplementation (at a dosage of 1000 mg kg™ body
weight) on the morphofunctional indices of blood in broiler chickens of the experimental and control groups. Broilers of the control
and experimental groups received complete and balanced compound feed in terms of nutrients and biologically active substances as
their main diet. Chickens of the experimental group, along with the main diet, received a daily lysine sulfate supplement at a dosage
of 1000 mg kg! body weight. We studied the relative microviscosity of red blood cell membranes of broiler chickens in the experi-
mental and control groups in the protein-lipid contact zones and lipid bilayer using the lateral diffusion method of a hydrophobic
pyrene probe. As a result of the studies, it was found that in broiler chickens of the experimental group, the pyrene excimerization
coefficient in the protein-lipid contact zone Fe/Fm(2ss) and the membrane lipid bilayer Fe/Fm334) is higher than the similar indicator
in the control group. The polarity of the lipid layer F372/F393 334y and the annular lipid zone F372/F3932s6) of erythrocyte mem-
branes of broiler chickens of the control group decreases compared to the experimental group.

Keywords: lysine sulfate additive, morphofunctional indicators, relative microviscosity, erythrocyte membrane, broiler
chickens.

Buonornueckne MeMOpaHbl AKTHBHO YYAaCTBYIOT B MHTETPAIMH PETYISATOPHBIX MPOLECCOB M PEAKIUH KIETKH, B CBSI3H C 3THM
B paboTax, MOCBSIIEHHBIX NX N3YYEHHIO, HanOOJblIee BHUMAHHE YACISETCS UX CTPYKTYPHOH OpraHHu3aluy ¥ (yHKIHOHHPOBAHHIO
[2]. B ocymectBiennn GU3NOIOrHIECKUX (YHKIUH KIETOYHOH MEeMOpaHBI BaXKHYIO POJIb UTPAET MOJABIXKHOCTH €€ CTPYKTYPHBIX
KOMITOHEHTOB. B To ke BpeMsi HOpMalbHOE (hYHKIMOHHMPOBAHHE IIa3MaTUUECKOH MEeMOpaHbBI 3aBHCUT OT €€ MHUKPOBS3KOCTHBIX
CBOWCTB, OTpPENeNAeMbIX, TJIaBHBIM 00pa3oM, COCTOSTHHEM JIMMUIAHOH (a3bl [1, 7]. B CBsSI3u ¢ 3TUM OCHOBHAS POJIb B PETYJISIIUHU PO~
I[ECCOB, IPOTEKAIOMNX B OMOMEeMOpaHax, MPUHAISKUAT OTHOCUTENBEHOI MUKPOBSA3KOCTH, KOTOPAst SIBISETCS] HHTETPaTbHBIM MTOKa3a-
TeJIeM W 3aBUCUT OT TaKUX KOMIOHEHTOB, KaK KOJIMYECTBO Oelka, BHEAPEHHOTO B MeMOpaHy, comepkaHue xoiecTepona, Goconn-
MIUJHOTO COCTaBa M HEHACHIIIEHHOCTH JHMUIO0B. [loka3aTeas OTHOCHTENBHON MUKPOBSI3KOCTH aKTUBHO PearnpyeT Ha BHEITHUE BO3-
JIEUCTBUSI 1 METAOOIMIECKHIE U3MEHEHNUSI OPTaHU3Ma, a TAKXKe OTPAKAeT CTPYKTypy U AU(Qy3HOHHbBIE aCTIeKTHI JIMIHJHOTO COCTaBa
MeMOpaH. B suteparype npencraBieHO MHOTO paboT, MOCBSIIECHHBIX M3y4eHUI0 MOP(O(YHKIMOHATIBHBIX 0COOCHHOCTEH MeMOpaH
SPUTPOLUTOB MIIEKOTIUTAIOUINX KUBOTHBIX U uesioBeka [3, 4]. OxHako ucciaeJoBaHKs 110 U3y4YEHHIO OTHOCUTEIbHOM MUKPOBSI3KOCTH
SPUTPOLUTAPHON MEMOpPaHBI y APYTUX MO3BOHOYHBIX KMBOTHBIX NPH JEHCTBUH Pa3IMYHBIX (akTOpoB orpaHnyeHsl. Mcxons u3 BbI-
LICU3JI0KEHHOTO, N3y4YEeHHE CTPYKTYPHO-(PYHKIHMOHAIBHBIX 0COOSHHOCTEl MEMOPaHbl SPUTPOLIUTOB HEKOTOPBIX ITO3BOHOYHBIX XKH-
BOTHBIX, B YaCTHOCTH ITHII, SIBISIETCS aKTyaIbHbIM.

Henbio uccaenoBaHus SBISUIACH OIEHKA ACHCTBHS KOPMOBOM T0OaBKH JIM3WHA Cyib(aTa Ha OTHOCHTENIBHYIO MUKpPOBSI3-
KOCTb MEMOPaHbI SPUTPOLUTOB IBIIIISAT-OPOHIEPOB.

MartepuaJ 4 MeTOAbI Hccaef0BaHus. [ M3ydeHus BIUSHAS 100aBKH JIM3HHA Cyb(daTa Ha MOPPOPYHKIHOHATEHBIE 0CO-
OEHHOCTH MeMOpaHBI SPUTPOLMTOB LBIUIAT-OpOiliepoB ObUT MPOBEAECH (U3NONOTHYECKUH ONbIT. [lo MPUHIMITY aHAIOroB OBLIO
c(OpPMHPOBAHO JIBE TPYIITBI NITUI. Bpoiinepsl KOHTPOJILHOM U ONBITHOM IPYIIT B KauecTBe OCHOBHOTrO paroHa (OP) nmomyyanu mos-
HOPAIMOHHBIA M cOAJaHCHPOBAHHBIA 10 MHUTATENBHBIM U OHOJIOTMYECKHM aKTHBHBIM BellecTBaM KOMOHMKopM. L[pluisitTa ombITHOI
IPYIIBLI HAPALY C OCHOBHBIM PALMOHOM €XKEHEBHO MOJydaln J00aBKy ju3uHa cyibdara B q0o3e 1000 mr-kr~' maccsl Tena. Obmas
IIPOJJOIDKUTENBHOCTD OIBITA cocTaBmiIa 38 cyTok. B pabore mcnons3oBany nepudeprndeckyio KpoBb, B3SATYIO yTeM BEHOIMYHKIUH y
HapKOTH3WPOBAHHBEIX d(UPOM KUBOTHBIX. B KadecTBe aHTHKOATYJISTHTA MCHOIB30BaNH renapyH B konmdectse 10 ex./mi. Kpos men-
tpudyruposamu mpu 1500 06./MuH. (10 MUH.), OTOMpANTH CYCIEH3UIO SPUTPOLUTOB. M3ydann OTHOCUTENEHYI0 MUKPOBS3KOCTH MEM-
OpaH KpacHBIX KJIETOK KPOBH B 30HAaX OEJNOK-TUIMAHBIX KOHTAaKTOB U JIMTIMAHOM OMCIIOE METOJIOM JaTepansHOH nuddys3un ruapo-
¢dobuoro 3ou1a mupena (CicHio) [5]. Cycnensuio spuTpouToB pa3oasisiii GU3HOIOTHUSCKUM PACTBOPOM 0 ONTHYECKOW MIIOTHO-
ctu 0,700 exn. B 0,5 cM KroBeTe IpH JUIMHE BOJHBI norjoueHus 650 HM. OnpeneneHue MUKPOBSI3KOCTH OCHOBAHO Ha 00pa30BaHUU
9KCUMEpOB (BO30YXISHHBIX AuMepoB) nupeHa. Koadduuuent sxcumepusaiuu nupena Fo/Fy, paBHBINA OTHOIICHUIO HHTEHCHBHOCTH
(rryopeceHIIMN SKCUMEpoB (JUTMHA BOJIHBI UcmyckaHus 470 HM) 1 MOHOMEPOB (AJIMHA BOJHBI UCITycKaHUs 395 HM), HAXOIUTCS B
00OpaTHOHN 3aBUCHMOCTH OT OTHOCHUTENBHOH MHUKPOBS3KOCTH. MUKPOBSI3KOCTh JIMMUAHOTO OHCIIOS SPUTPOLUTAPHBIX MeMOpaH olle-
HUBAJIU TIPH AJIMHE BOJIHEI BO30YyxaeHus 334 HM, a MUKPOBS3KOCTb 30H O€NOK-THIHIHEIX KOHTaKkTOB IpHu 286 HM. MuKyG6anuro cyc-
MIEH3UH KJIETOK ¢ rmupeHoM (3 MKM Ha 1 Mt cycnensun) npoBoawid npu 25 °C B TedeHHe | MUH. IPH MOCTOSHHOM BCTPSIXMBAHHU.
VHTeHCHBHOCTD (IIyOpeCeHINH ANMEPOB 1 MOHOMEPOB ITHUPEHA ONPEAEIIsUTH Ha criekTpodoromerpe CD-56.
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[Momyuennslii nndpoBoit MaTepuan oOpabaThIBaIM CTaTUCTUYECKH C HCIIOJIb30BaHUEM IIEPCOHANBHOTO KomumbloTepa. [Ipu
OTIPEENEeHNH JTOCTOBEPHOCTH PA3HUIIBI MEXAY TPYNIIAMHU HCHONB30BaNu apryMeHT CThiofieHTa. Pe3ynbTaThl paccMaTpuBaiyd Kak
JIOCTOBEpHBIE, HaUnHas co 3HaueHus p<0,05.

Pe3ynbTaThl HcciaeqoBanus. B Tabnuie 1 npeacTaBieHbl JaHHBIE 10 OTHOCUTENLHOM MHKPOBSI3KOCTU MEMOpPaH 3pUTPOIH-
TOB LBILIAT-OpOiiIepOB KOHTPOJIBLHOM U ONBITHOM TPyTIIL.

Tabuauna 1 — IToka3zaTe i1 MUKPOBA3KOCTH MeMOPaH 3PUTPOLUTOB ILIILIAT-0poiinepoB

[Tokazarenu, ex. U3M. 'pymmst
KoHTposbHas OnbiTHAs
F»/Fm(334), yen. en. 1073 1,57+0,10 2,85+0,60"
Fa/FM(286), yen. en. 1073 4,50+0,42 6,50+1,20
F372/F393(334) 0,5740,12 0,85+0,22"
F372/F393(286), yca. en. 10 1,45+0,20 2,57+0,50

TIpumeuanue: 1OCTOBEPHOCTD pasinuuii o t-kpurepuro Crrioaenta (p<0,05): * — 110 CPaBHEHUIO KOHTPOJILHOI MPYIINOiA.

B pe3ynbTaTe MpoBEACHHBIX HCCICIOBAHUI YCTAHOBJICHO, YTO y LBIUIT-OPOIIEPOB OMBITHOW IPYIIbl KOI(GHUIUESHT IKCH-
MEpHU3aIiH MIPEHA B 30HE OCTOK-JIUMHUIHBIX KOHTAaKTOB Fa/Fu(2s6) 1 mummaaoM Gucioe memOpan Fo/Fuzs4) Ha 30,77 u 44,91 % coot-
BETCTBEHHO BHIIIE aHAJOTHYHOTO ToKa3atens KoHTpous. [TomspHocTs mumuaaoro cinost F372/F393(334) 1 30HBI aHHYJSIPHBIX JTHIHIOB
F372/F393(286) MEMOpaH 3pUTPOIUTOB IBILIAT-OpOMIEPOB KOHTPOJILHOM TPYIIBI HIDKE COOTBETCTBEHHO Ha 32,94 u 43,58 % 1o cpas-
HEHHUIO C ONBITHON TpyIIOil.

Taxum 06pa3oM, n06aBka Jdu3nHa cyibdara B 103 1000 MIr-kr~' Maccel Tejla B palMOHBI LBILIAT-OPOMIEPOB HE OKAa3bIBAET
OTPHULATEIHHOTO BIMSHUS Ha MUKPOBS3KOCTH 30H OCIOK-JIMMHUIHBIX KOHTAKTOB, CHOCOOCTBYET CHH)KEHHIO MUKDPOBSI3KOCTH JIMITH/I-
HOro Oucioss MeMOpaH KJIETOK KpPOBH Yy OpOIJIepOB ONBITHOW TPYHIIBI, YTO B CBOKO OYepelb, BEAET K YIYYLICHHIO BS3KO-
9ACTUYECKUX U PEOJIOTHYECKUX CBOMCTB MEMOpaHbI SPUTPOLUTOB, IMOBBIIICHHIO AKTUBHOCTH MEMOpPaHOCBS3aHHBIX (EPMEHTOB,
aKTHBALUU MUKPOLMPKYJLIIKH, 00Jiee aKTHBHOMY CBSA3BIBAHUIO PEIIENITOPOB CO BTOPHYHBIMH MECCEHDKEPaMU U JIMraHaam# [3].
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METO/IbI IM®POBOM PEHTTEHOTI' PA®UHA B KJINHUYECKOM OLEHKE COCTOSIHUS
I'PYJHOM U BPIOIITHOM MOJIOCTH Y KO3

AnHoTtamus. B cratbe onmcana mMetouka 1udpoBoii peHTreHorpaduy rpyIHOi U OPIOIIHOM MOJIOCTH KO3, KOTOpasi I03BO-
JSIET MOJTYYUTh JUArHOCTHYECKYI0 MH(GOPMALUIO O COCTOSHHM OPTaHOB TPYIHOM M OPIOIIHOM MOJOCTH B HOPME M IPH MaTOJNOTHU.
brarozmapst 1aHHOMY METOLYy MOKHO OOBEKTHBHO OLIEHUTH COCTOSHME JIETKHX, CEpJIa, MIEBPAIbHON MOJIOCTH, BBIABUTH XapakTep
KOPMOBBIX Macc B pyOIle, OLIEHUTh CTETeHb METEOpU3Ma KUIIEUHHKA. PEHTTeHOTeXHUYIECKHE XapaKTEPUCTHKU, KOTOPbIE TPHMEHs-
JICh HAMU JUTS HCCIIEIOBaHUSI TPYJHOH M OPIONIHOM MONIOCTH Y KO3, pa3pabaThIBaINCh HCXOMIS U3 TOJIIHHBI HCCIETYEMOTO 00BEKTa.
Hcnonp30Banu cIeayroNylo cXeMy pacueTa 6a30BbIX MapaMeTpOB: U3MEPSIIN TOJIIMHY CHUMAaeMOro 00bEeKTa B CaMOH MIMPOKOH ero
gacTu. [ oObekTa TommuHON 15 cM ycranaBmuBanmy HanpsbkeHne 70 kV. Ha xaxaplid caHTHMETp HOHMKEHHS TONIIHUHBI 00BEeKTa
BerauTAIN 110 2 kV (HO mToroBas mudpa He momwkHa ObITE MeHee 50 kV). Ha kaxablii caHTUMETp yBEIMYEHHs TOJIIMHBI 00BEKTa
no6asmsum 1o 2 kV. Eciu TonmuHa o6bekra 6omee 20 cm (6onee 80 kV), To nanee Ha KaxIblii CAHTUMETP YBEIHUYESHUS JOOABIISUIN
o 3 kV (maxcumym 95-100 kV, 9T0 orpaHn4eHO BO3MOXKHOCTSIMH PEHTTEHOBCKOT'O ammapaTa). TexXHHKa IIPOBeIeHHUs NCCIIeTO0BAHMS
U KOJIMYECTBO 3KCIO3ULUH, a TaKkxke 0OIIue 3aTpaThl BpEMEHHU SBIISIOTCS MIPHEMIIEMBIMH JUIs IPUMEHEHHs U(POBOI peHTreHorpa-
(GHM B OIIEHKE COCTOSTHUS OPTaHOB IPyJHON M OPIONIHOM MoJocTH y Ko3. Hama craTest moguepkuBaeT BaXKHOCTh BHEJPEHUS COBpE-
MEHHBIX METOI0B PEHTIeHOrpaduK B TUATHOCTUIECKHHI MPOIIECC, YTO MO3BOMIAET OOBEKTUBHO OIIEHUTH COCTOSIHUE JIETKUX U cepAla,
CTENeHb METEOpU3Ma PyOlla U KUILIEYHHUKA, COCTOSHUE CETKH U ChIYyTa, a 3HAYUT, CIOCOOCTBYeET OoJiee TOYHON BepU(UKaIMU aTo-
JIOTUH.

KioueBble cioBa: peHTreHorpadus, Ko3bl, Ko3JsATa, pyOel, OproliHas MOJIOCTb, IPy/HAs KJIETKa, METEOPHU3M, OepeMeH-
HOCTb.

METHODS OF DIGITAL RADIOGRAPHY IN THE CLINICAL ASSESSMENT OF THE THORACIC
AND ABDOMINAL CAVITY IN GOATS

Abstract. The article describes the technique of digital radiography of the thoracic and abdominal cavities of goats, which al-
lows to obtain diagnostic information about the state of the organs of the thoracic and abdominal cavities in normal and pathological
conditions. Thanks to this method, it is possible to objectively assess the condition of the lungs, heart, and pleural cavity, identify the
nature of the feed masses in the rumen, and assess the degree of intestinal flatulence. The X-ray characteristics that we used to study
the thoracic and abdominal cavities in goats were developed based on the thickness of the object under study. The following basic
parameters calculation scheme was used: the thickness of the object being photographed in its widest part was measured. A voltage
of 70 kV was set for an object with a thickness of 15 cm. For each centimeter of lowering the thickness of the object, 2 kV was sub-
tracted (but the final figure should not be less than 50 kV). For each centimeter of increasing the thickness of the object, 2 kV was
added. If the thickness of the object is more than 20 cm (more than 80 kV), then 3 kV was added for each centimeter of magnifica-
tion (maximum 95-100 kV, which is limited by the capabilities of the X-ray machine). The technique of the study and the number of
exposures, as well as the total time spent, are acceptable for the use of digital radiography in assessing the condition of the thoracic
and abdominal organs in goats. Our article emphasizes the importance of introducing modern radiography methods into the diagnos-
tic process, which allows an objective assessment of the condition of the lungs and heart, the degree of flatulence of the scar and
intestines, the condition of the mesh and rennet, and therefore contributes to a more accurate verification of pathology.

Keywords: radiography, goats, baby goats, rumen, abdominal cavity, chest, flatulence, pregnancy.

Beeaenue. Ko30B0oiCcTBO — 0/1HAa M3 BaXKHBIX OTpaciieil CenbCKOX031HCTBEHHOIO MPOU3BOACTBA, KoTopas B Poccuu 3a mo-
CIIeTHHE TOBI MproOpeTaeT Bee Oomblree SKOHOMIYeCKoe 3HaueHne. [leprogiaeckie BCIBIIKN aQpUKaHCKON TyMbl CBUHEH M NTH-
YbEro rpuia, Harmpumep B BopoHexckol 0o0lacTH, BBIHY)KAAIOT HAceleHHE Pa3BHBATh AILTEPHATUBHBIC BHJIBI )KMBOTHOBOJICTBA.
OIHO M3 TaKMX HANpaBICHUI — 3TO KO30BOACTBO, KOTOPOE CIIOCOOHO 00ECHEeUNTh HACEICHHUE IEPCThI0 U MPOLYKTaMU MUTAHUS 32
CUYET CKOPOCIEIOCTH U OBICTPOH CIIOCOOHOCTH KO3 K Pa3MHOXEHHUIO. Bee 00JIbliy o MomynsapHOCTh HAOUPAIOT KO3bI IIOPOJ KaMOPH,
HyOwuiickue u pyrue, KOTOPBIX COAEPKAT KaK I MOTyYeHHUs! MPOAYKIMH, TaK U B Ka4eCTBE )KUBOTHBIX-KOMIIAHBOHOB, HAIIpUMep, B
Pa3IHYHBIX I0CYTOBBIX IeHTpax. CiieoBaTeNbHO, BCe OOINBIIYI0 MOMYJISIPHOCTS HAOMpaeT MHANBHAYAIbHBIN MOAXOM K KHUBOTHBIM,
1 i poBOH peHTreHOrpahuu OTBOJUTCS OOJIBINAst POJIb, HOTOMY ITO OHA OOecIeYnBaeT BETePHHAPHBIX Bpauel KaueCTBEHHOH Iua-
THOCTUYECKOW MH(OpMAaNuei 0 COCTOSHIUS OPTaHOB TPYAHON M OPIOIIHOMN TTOJIOCTH Y KO3.

AHanM3 TaHHBIX JUTEPATYpHI [2, 5] MOKa3bIBaeT, 9TO COCTOSHHE OPTaHOB TPYAHON MOJOCTH U OPIOIIHON MOJOCTH YacTo SB-
JIieTCs OTPaKeHUEM KIMHUYECKOro cTaTyca OpraHus3Ma B IiesioM. MHorue aBTOps! [3, 4] cXOA4TCsl BO MHEHUM, YTO Pa3IM4HbIC U3-
MEHEHHUS] B OpraHn3Me, BbI3BaHHBIE 3a00JIEBAHUSIMHU, OTPAXKAIOTCS Ha JICSTEIILHOCTH BCEX CUCTEM U OPraHOB, M 3TO HAXOIWT IPOSIB-
JeHue Ha peHTreHorpamme. CoxpaHeHHe U BBIpAIBaHKUE 30POBOT0 MOJIO/HIKA — 9TO BaXKHBII ATAIl X035CTBEHHOH pabOTHI, KOTO-
phIit BKITIOUaeT B ce0st M KOMIUIEKCHOE AMarHocTHYeckoe oOcienoBanre. BHeapeHre cOBpeMEHHBIX METOI0B HU(PPOBOH PEHTTEHO-
rpaduu B IPOTOKON 0OCIEJOBAaHUS KO3 — Ha CETOJHAIIHIN IeHb TEXHHIECKH JOCTYIHAs JHarHOCTHYecKas mporenypa. Ogaako, eé
MIAPOKOE MPUMEHEHHE CAEPKHUBACTCS OTCYTCTBHEM IOCTYITHBIX KIMHHYECKHX PEKOMEHIAUH IO JHArHOCTHYECKOH HEHHOCTH M
HMHTEPIPETaNNH TOJTyIaeMbIX PEHTTEHOTPAMM.

MarepuaJ u MeToauka. PaboTa BEINOIHEHA B YCIOBHAX Kadeapsl Tepanuy U (papMaKkoIorui Ha (haKysIbTeTe BeTepHHAPHOI
MEIMLIMHBI U TEXHOJIOTHH XUBOTHOBOJACTBA BopoHexckoro 'AY Ha necsiTi KIMHUYECKH 30POBBIX K03ax BUBapus. Vccnenosanach
rpyIina B3pocibIX K03 B Bo3zpacte 2-3 roja (n=5) u MonogHsk ot 14 nueit no 3-x mecaues (n=5). Knnunueckoe nuccienoBaHue ko3
HPOBOJHJIN IO OOIICTIPHHITON cXxeMe. PeHTreHorpaMMBbl TpyAHON M OPIOIIHON MOJNOCTH MOJTyYall Ha MEPEHOCHOM PEHTIEHOBCKOM
anmapare DIG-360, koTopbIii ycTaHABIMBAJICS Ha MOOWIBHYIO CTOWKY, U Ha BETEPMHAPHOM LU(POBOM IUIOCKO-MAHETBHOM PEHTIe-
HoBCcKoM JieTekrope Carestream DRX CORE 3543. B ycnoBHAX peHTT€HOBCKOTO KaOWHETa BBIMOIHSIIOCH 110 TPH CTAHAAPTHBIE TIPO-
exuu: 1) mpaBoe 60KOBOE JIexKadee IMOJI0KEHNE, 2) TeBoe O0KOBOE JiexKadee IMOJI0KeHNe, 3) BEeHTPO-I0pCaIbHO.

JleTekTop PEHTTEHOBCKOTO M3ITyYCHHUs BO BPEMs HCCIENOBAHHS PACIIONAraics II0J PEHTTeHONPO3pavyHOH MOBEPXHOCTHIO
cToJIa I peHTreHorpaduu. McTouHNK HOHN3UPYIOMETO W3IydeHus! (PeHTTCHOBCKUH aIapaT) HaXoquiIcss Ha (POKyCHOM PaccTosi-
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uHun 110-120 cm ot Hero. ITapameTps! SKCHO3UINY TOAOHPATHCH B 3aBUCHMOCTH OT TOJIIIUHEI UCCIIEAYyeMOro o0bexTa. st BBIO-
HEHUsI BCEX MPOCSKIMI K03 QUKCHPOBAIN BPYUHYIO C COONIOACHUEM PABUIT PAJIHAIIOHHON OE30ITaCHOCTH.

Pe3yabTaThl cOGCTBEHHBIX HecaenoBanuii. [Ipu 0630pHOit peHTreHorpaduu Ko3JsiT B IpaBoM OOKOBOM JIe)KayeM IOJIONKe-
HHUH XOPOIIO MOXKHO BU3YallM3HPOBATh OPraHbl IPYAHON U OpromHo#i nonoctu (puc. 1). B rpyaHo#t momocTu nmpocMarpuBaeTcs CH-
JIy3T cepAla, KOTOPbI UMEeT BBITSHYTYI0 GopMy U 3aHUMaeT 2-2,5 MexpeOepHbIX IPOMEKYTKa B CaMOW HIMPOKO# ero yactu. Bei-
COTa CHJIy3Ta cep/ilia Ha ypoBHe OM(ypKaIluu TpaxeH COCTaBIIIET IPUMEPHO 2/3 OT Beel BBICOTHI TpyXHOIT nonocTtH. Tpaxes XopoIo
BU3YAIM3HPYETCSl B BHIE PEHTTEHOIIPO3PAYHON MOJIOCKH, KOTOpas MPOXOANUT K OCHOBAHHIO CepAlla moj yrioMm mpumepHo 20 ©
M03BOHOYHNKY. KpaHuansHas 1monas BeHa HAET B COCTaBE MATKUX TKaHEH KPaHHAIBbHOTO CPEIOCTEHHS M MOAXOMUT K CEepIIy IMOX
yriom moutn 90 °. KaynanpHas monas BeHa MIeT 0T AnadparMsl, CKIOHIETCS KPaHHO-BEHTPAIBHO U IIOJXOJHUT K CHITYITY CepAla.
AopTa mpocMaTpuBaeTCs YMEPEHHO H, MOJHMMAACh OT CHIIyITa CepAlla K MO3BOHOYHMKY, HJIET B KayJalbHOM HampasieHHU. B
OPIOIIHOM MOJIOCTH NPAKTHYECKH Ha BCEH IUIOIAIM HAOII0AaeTCs XapaKTepHBIH PUCYHOK: MEJIKHE BKPAIUICHHUS ra3a, KOTOpbIe yepe-
IYIOTCSl C MATKOTKAHHOM IJIOTHOCTBIO — 3T0 pyOeln. M Toabko KaygadbHO OT MEUEBHIHOTO OTPOCTKA MMEETCSl Yy4acTOK, KOTODBIi
CHJIBHO OTIIMYAETCs: IMEETCs OMHOPOJHAS T€Hb, M0 XapaKTepy KOTOPOl MOXKHO 3aKIIFOUHTh, YTO €€ CO3JaeT JKUIKOCTHOE COMEPKU-
Moe, a HaJl HIM HaXOJHUTCs HeOOJbIIoe KOJHMIECTBO ra3a. Tak BRITJISIUT CHIYYT B IIPaBOM OOKOBOM JIexadeM nonoxkeHnd. Ha rpann-
Iie TPYAHON ¥ OPIONTHON ITOJIOCTH OIIMbKe K O3BOHOYHUKY MOXKHO 3aMETHTH HOXKKH JHa(parMbl, KOTOPBIE B IPAaBOM OOKOBOM JIeKa-
YeM TI0JIOKEHHHU PAacXOSTCS B BUE IBYX HMapaUIeNbHBIX JIMHUH.

[Tpu 0630pHOIT peHTreHorpaduy KOIT B JIEBOM OOKOBOM JIe)KaueM IMOJIOKeHUH (pHc. 2) o0Ias KapTHHa OYeHb IT0X0Ka Ha
npaBoe OOKOBOE Jiexkauee noyokeHue. OJHAKO UMEeTCst U PsiJi 0COOCHHOCTEH. B rpyiHOM MOIOCTH CHITY3T cep/ilia CHIbHee KOHTAK-
THpYET ¢ AuadparMoi, ero pasMep TaKkkKe COCTaBIACeT 2-2,5 MexpeOepHBIX NPOMEXyTKa. Tpaxes, KpaHHAIbHA U KayJalbHAs MoJIas
BCHA, a TAKKE aOpTa BU3YAIH3HMPYIOTCS aHAJOTHMYHO IPaBOMY OOKOBOMY JekxadeMy IojoxeHHI0. Hoxku auadpparmel o0pazyroT
€IMHYIO JIMHUIO ¥ 1o4TH He nuddepenuupyrorcs. Pyden no-npexHeMy 3aHUMaeT MPAaKTUYECKH BCIO MOBEPXHOCTH OPIOIIHOM 110710~
CTH, OJJHAKO €ro TeHb OoJiee orpaHnueHHas. CEIYyT B JIEBOM OOKOBOM JIe)KayeM IOJOKEHUH BBITISIIUT HE CTOJb OYEBHIHO 32 CUET
HaJIO)KEHHUS Ha HEro TeHel Apyrux opranoB. CeTka BHIHA BOJIM3U Kyroia JuadparMbl, IMeeT XapaKTepHYIO TeHb, a IIPH OOJIBIIOM
YBEIMYEHUN MOXKHO PACCMOTPETh STUEUCTYIO CTPYKTYPY.

Puc. 1 — O030pHast peHTreHOrpaMMa I'PyAHOii 1 OPIOIIHOI MM010CTH KJIUHMYECKH 310POBOI0 KO3JIeHKA B Bo3pacTe 1 Mecsn
B IPaBOM 0OKOBOM JIeskadeM NoJ1oxkeHnu: 1 — cHiIydT cepana, 2 — HOXKKH JuadparMsl, 3 — cogep:kuMoe pyona, 4 — ;KUAKOCTh
M He0O0/IbIII0e KOJIMYECTBO I'a3a B ChIUyre, S — KpaHHAIBHASA NoJas BeHa, 6 — Tpaxes, 7 — JierouHble 1moJs, 8 — aopra

Puc. 2 — O030pHast peHTreHOrpaMMa IpyaHoii 1 OPIOLIHOI NM0J10CTH KJIMHMYECKH 310POBOI0 K03JIeHKa B Bo3pacte 1 Mecsn
B JIeBOM 0OKOBOM Jie:KaqyeM M0JI0keHUH: 1 — CHIIyIT cepana, 2 — HOXKKHU Juadparmsl, 3 — coaep:kumoe pyoua, 4 — ;KHIKOCTh
1 HeGOoJIbIoe KOJUYECTBO ra3a B cbluyre, 5 — KpaHHAJIbHAS 10J1asi BeHa, 6 — Tpaxes, 7 — JIero4Hble N0Js, 8 — aopTa, 9 — ceTka
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W3 mpsMbIxX npoekimii Hanbosee JOCTYITHOM, Ha HaIll B3IJISA, SIBIISIETCS JOPCOBEHTpanbHas. [I0ToMy 9TO MO3MIIMOHHPOBATH
KO3JICHKA JIe’ka Ha TPyAUHE M KHBOTE IPOIIE, YEM PACIOIOKHUTh €T0 JIeKa Ha CuHe. I TaBHBIM KpUTEpUEM MIPaBHIBHOCTH YKIAKK
B 9TOM CJIy4ae SBJISETCSl CyNepHO3UIMs MO3BOHOUHHMKA U TpyauHbl (puc. 3). CTOpOHBI Tena KUBOTHOTO CIETyeT MapKHpPOBaTh B
nporiecce MOJIy4eHUsI PEHTIeHOrpaMMbl. Ha TakuX CHUMKaxX MOXKHO OLEHHTb CHIIY3T CEepALd, KOTOPbIH 00BIYHO OKPYIJIBIH MM ClIer-
Ka OBAJIBHBIH M CMEILCH JIeBee OT cpelHel uHuK. B Kynone auadparMpl HaXoAATCs ceTKa M 4aCTHYHO pyOer] ¢ nedeHslo. [aBHas
LIEHHOCTh JaHHOW MPOEKIUH AJsl JUarHOCTUKHU B TOM, YTO OHA IO3BOJIACT YBUAETh OTJEIBHO JIEBOE U IIPABOE JIETOUHOE IoJe. DTO
0COOEHHO Ba)KHO IIPH HAIMYUH Y )KHBOTHOTO OJJHOCTOPOHHHX MOPA)KSHUH JIETKOTO M peOepHON CTEHKH.

Puc. 3 — PentreHorpaMma rpy/iHoii moJiocTu KJIMHUYECKH 310POBOro KO3JIeHKa B Bo3pacTe 1 Mecsill JOPCOBEHTPAILHO:
L — neBasi cropona, R — npaBasi cropona, 1 — cuiiyaT cepaua, 2 — kynoJi Auagparmol, 3 — npaBoe JieroyHoe noJie

[pu pentreHorpagun GPIOUIHON MONOCTH B JOPCOBEHTPAIBHOH NPOSKINH YAACTCS BU3yaIN3UPOBATh PyOell M OLIEHUTH €ro
COJIEPKUMOEC, CETKY, KOHTYpBI KHIDKKHU (puc. 4). [lleBuenko Bb.I1., 'onuapor A.A. u CentoB M.C. [5] yKa3bIBaloT, 4TO B MECIIYHOM
BO3pacTe KOo3AT pyOer yke Ooibie o0beMa cbiuyra B 3,2 pasa, a CeTka IPEBOCXOIUT KHIKKY B 2,8 pasa. [loqoOHbIe COOTHOLIEHUS
MOXHO IIPOCNIEIUTH Ha MONTYyYSHHBIX PEHTI€HOTPaMMax, U, €CIIM OHH COOJIFOAIOTCSI, TO TOBOPUT O TOM, 4TO ()YHKIIMOHAIBHO B Me-
CSITHOM BO3PACTE€ MHOTOKaMEPHBIH >KeTyJOK KO3 TOTOB K IIepeBapUBaHUIO TPy OO MTHIITH.

I'paHuIB! CHTy3Ta NEYCHHU OILEHHTh TOYHO HE MPEICTaBIsIETCS BO3MOXKHBIM, OJHAKO, IEYCHOTHASI INIOTHOCTH B IIPABOM IO~
pebepbe npocmatpuBaercst Xxopomo (puc. 4). B kaynaneHo# yacTu OPIOIIHOM MOJOCTH CIpaBa XOPOIIO 3aMETHBI OUEPTaHUs CIICIOH
KHUIIKH C XapaKTePHBIM COJIEPIKUMBIM.

Pentrenorpagus rpyaHoil KJIETKH MoJIe3Ha U JUTsl OLEHKH OIIOPHO-/IBUI'aTeNIFHOTO anmnapara ko3. Ha Takux cHUMKax MBI MO-
JKEM BH3yaJHM3UPOBATh LIEIOCTHOCTh pedep, TPy IUHBI, TPy JHBIX TO3BOHKOB M OCTHCTBIX OTPOCTKOB. B KiMHMYeckoM npumepe, KOTo-
PpHIii IOKa3aH Ha PUCYHKE 5, HyOUHCKHI KO3EN B BO3pacTe 5 MECSIEeB ¢ KIMHHYECKAMU MPH3HAKaMH 00JIE3HEHHOCTH B 00JIACTH XOJI-
ku. [Ipu pentrenorpaduu rpyAHOH KIETKH BBISBICHO, YTO Y JKHBOTHOTO MMEETCS! HEMOHBIA MEepeoM OCTUCTBIX OTPOCTKOB ITEPBOTO
¥ BTOPOTO TPYIHOTO MO3BOHKA (OTMEUYECHO CTPEIIKAMH).

)

Puc. 4 — PentrenorpaMma OpIonIHoi moJI0CTH KIMHHYECKH 30POBOro Ko3JieHKa B Bo3pacTe 1 MecsiI| JOPCOBEHTPAJILHO:
L — neBas cropona, R — npaBasi cropona, 1 — py6en, 2 — CHJIY3T CeTKH B KymnoJie fuadparmol, 3 — KHILKKA,
4 — nevyeHb, 5 — cjienasi KHIIKA
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Puc. 5 — ®dparMeHT peHTreHOrpaMMbl FPY/IHOM MOJIOCTH K03JIa HYOMiiCKOl MOpoJbI B Bo3pacTe S MecsilieB
B IPaBOM 0OKOBOM Jleska4eM No/10:keHud. CTpeJKH YKa3bIBAIOT HA HEIlOIHBII IepeoM OCTHCTBIX 0TPOCTKOB
NEePBOro U BTOPOro IrPyHOI0 O3BOHKA

Pentrenorpagust OprONIHOHN IOJIOCTH B3POCIIBIX KO3 Ha MO3JHUX CPOKax OEpeMEHHOCTH IO3BOJISIET BU3YaIH3HPOBATH ILIOJH,
OLICHUTh MX KOJMYECTBO M MoJIoKeHue. Ha pucyHke 6 Mbl BUAUM PEHTI€HOTpaMMy OpIOIIHOM IOJOCTH KO3bI B BO3pacTe 3-X JIeT B
paBoM GOKOBOM JIeKa4yeM IOJIOKCHUH Ha MO3JHUX CPOKax OepeMEHHOCTH. XOpOLIO 3aMETeH OAMH KPYIHBIH 101, KOTOPBIil HMeeT
TOJIOBHOE TpeyiexkaHne. KOCBeHHBIMH NPHU3HAKAMH, YKa3bIBAIOIIMMU Ha YKHU3HECIIOCOOHOCTH IUIOJA, SBISIOTCS €ro MPaBHIIBHOE
MOJIOXKEHHUE U XapaKTepHas 1mo3a SMOproHa. Eciy 1o KIMHIYECKHM CO0OpaXeHUSIM TpeOyeTcs TOYHOE yCTaHOBJICHHE KU3HECTIOCO0-
HOCTH IIIOJIa, TO MBI pEKOMEH [yeM IPOBEJICHUE YIbTPa3ByYKOBOTO HCCIICOBAHUS.

Puc. 6 — PenTreHorpamMma OpIoiiHoii NoJIOCTH K03bl B BO3pacTe 3-X JieT B IPABOM GOKOBOM JIexKayeM MO0JI0KeHHH
HA MO3HUX CPOKAX OepeMEHHOCTH

PEeHTreHOTEXHUYECKHE XapaKTePUCTUKH, KOTOPBIC IPUMEHSUINCH HAMHU IS MCCIICIOBAHUS TPYAHOM M OPIOLIHOI MOJIoCTH y
K03, pa3padaThIBAJIMCh HCXOS U3 TOJIIHHBI HCCIEAYEMOro 00beKTa. VICIONB30BaIN CIEIYIONIYI0 CXeMy pacuera 0a30BbIX IapaMeT-
POB: M3MEpSIIM TOJIIMHY CHHMAeMOro oOBEKTa B caMOM IMpPOKOH ero yactu. s oObekra TommmHOW 15 cM ycTaHaBIMBamH
Hanpspkerre 70 kV. Ha xaxaplii caHTUMETp MOHMKECHHUS TOJIIUMHBI 00bekTa BhiuuTamn mo 2 kV (Ho uToromas mudpa He JI0KHA
6b1Th MeHee 50 kV). Ha kax/plif caHTEMETp yBeIHYeHHUs TOJIIMHBI 00beKTa 100aBism 1o 2 kV. Ecnu tonmuHa o6bexTa 6onee 20
cMm (Gonee 80 kV), To manee Ha Kakablil caHTUMETP yBenuueHus gobasisum no 3 kV (makcumym 95-100 kV, 4to orpaHndeHo Bo3-
MOXXHOCTSMH PEHTI'€HOBCKOTO ammaparta). s moiydeHus CHUMKAa OpPIOIIHON IMOJIOCTH XOPOILIETo JHArHOCTHYECKOro KadecTBa B
60oK0BOM JieskadeM mosioxkeHn B 100 % cirydasx JOCTAaTOYHO OJJHOM 3KCHO3UIUM, a ISl TOTyUSHUS] JOPCOBEHTPAIBLHON IIPOSKIINH B
30 % ciydaeB TpeboBanach MOBTOPHASI 3KCIO3UIUS, YTO 00YCIOBIEHO PabOTON C XKHMBOTHEIM, KOTOPOE HE IOJBEPrajoch BO3JEH-
CTBHIO CEaTHBHBIX IPETIapaToB, U ¢ IIEPBOTO Pa3a HE BCETAA yAaeTcsl JOOUThCS UeaNbHOM yKIIaaKu. 3aTpaTel BpEeMEHH Ha MOJTyde-
HHE OJHOH PEeHTTEHOTPaMMBI B IIPABOM WIIH JIEBOM OOKOBOM JIeKaueM ITOJOKCHUH COCTABIAIOT B CPEIHEM 5 MHUHYT, a IIPH ITOJIyde-
HHUU JIOPCOBEHTPAIBHON MPOEKIMU — N0 7-8 MUHYT. [I0CKOJIBKY MBI HCIIOJIB30BAIN LIU(POBYIO PEHTTEHOBCKYIO CUCTEMY, TO UMEIN
BO3MOXKHOCTB OBICTPO BBITIOJIHATH MOBTOPHBIE PEHTI€HOTPAaMMBL. Y BCEX HCCIECAYEMbIX KO3 ObUIM MOIy4YeHbl PEHTT€HOrPAMMBbI XO-
POILIEr0 KayecTBa.

O0cy:kaeHne MOJyYeHHbIX pe3y/IbTaToB. B ymuTeparype He c)OPMHPOBAHO €IMHOE MPEICTABICHHE O AUATHOCTHYECKOH
3HAUYMMOCTH Pa3lIMYHBIX IPOSKIHUH y KO3. YUUTHIBasi COOCTBEHHBIH OIBIT M ONMHPAsCh HA JaHHBIE H3BECTHHIX aBTOPOB [1, 3, 4], MBI
cYuTaeM, 4To OOKOBOE Jiexkadee IoJIoKeHHe Oojiee HHPOPMATUBHO U MEHEE TPYJOEMKO JUIS BBITOIHEHHMS, II09TOMY MBI PEKOMEH/IY-
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€M HAaYMHATh HCCIECJOBAaHNE MMEHHO C HETO, a Jajiee PyKOBOJICTBOBAThCS KIMHHYECKOU IerecooOpasHocThio. Ecim HeoOxommmo
OLICHHUTb 110 OT/ENBHOCTH TPABYIO U JIEBYIO CTOPOHY XHUBOTHOTO, TOT/A CJIEYET BBIIOJIHUTD U NPSIMYIO POSKLHIO.

Hleuenko B.I1., T'onuapoB A.A. u CeuroB M.C. [5] yKa3bIBalOT, 4TO y KO3JAT, OCOOCHHO B BO3pacTe A0 TPEX MECSIEB,
IpyZHAs MOJIOCTh MPECTABISET COOOM CIUTIOIIEHO-YCEUSHHBII KOHYC B OOKOBBIX HampaBieHusX. Takas (opma rpyaHOil MOJOCTH,
[0 MHEHHIO aBTOPOB, IPEJPACIIONAraeT K JICTOYHbIM 3a00JI€BaHUM, YTO SBIACTCS OAHOH W3 NPUYMH IaJiexa KO3JIAT pU Hebnaro-
MIPUATHBIX YCIOBHAX YXOAa, COIEP)KaHMS M KOPMIICHHS. Y B3POCIBIX KO3 TpyIHAs MOJIOCTh IPUHAMAET OBAILHO-OKPYTIIYIO (GopMy.
JlaHHbIE BHIBOABI IIOATBEPXKIAIOTCS U pe3yIbTaTaMH HaIlled paboTHI.

Hamu ncnons3oBana HeOombmias BeIOOpKa k03. OfHAKO, HECMOTPS Ha 9TO, yJaJoCch yOeqUTEIbHO MOKa3aTh JTHArHOCTHYE-
CKH€ BO3MOKHOCTH NPUMEHEHHBIX PEHTIeHOTpaHUIECKIX IPOSKINI Ul OIEHKN I'PYyAHOM M OpIOIIHOM 1mojocTH y ko3. B mepcnek-
THBE CIECAYeT MPOJOLKUTH 3Ty paboTy U U3YyUHTh PEHTIeHOrpaduyecKoe MPOSBICHUE PA3IMYHBIX MIATOJIOTHYECKUX COCTOSHUN Op-
TaHOB I'PYIHOI U OPIOIIHOM MOJIOCTH KO3 Ha OOJBILIEM MOTOIOBBE.

BeiBoabl. OncanHast MeTouKa IU(GPOBON peHTreHorpaduu rpyJHOH 1 OPIOLIHOM MOJIOCTH KO3 HO3BOJISET MONYyYUTh JHa-
TPHOCTHYECKYIO HH(OPMALMIO O COCTOSIHUM OPTaHOB TPY/IHOM W OPIONIHOM ITOJIOCTH B HOPME U IIPU MAaToNOruy. biaronaps naHHomy
METOJy ynaercs OObEeKTHBHO OLCHUTH COCTOSIHHE JIETKHX, CEpAla, IUIEBPAJbHON MOJOCTH, BEIIBUTH XapaKTep KOPMOBBIX MacC B
pyOlie, OIEHUTH CTETIeHb MeTeoprU3Ma KUIIeYHUKA.

TexHnKa MPOBEeEHNUS HCCIESIOBAHUS M KOJINYECTBO SKCIIO3MINH, a Takke OOIINe 3aTpaThl BPEMEHH SIBIISIOTCS IIPHEMIIEMBI-
MH JUTSl IPIMEHEHHS IIU(PPOBOH peHTreHOrpad iy B OLEHKE COCTOSHHS OPTaHOB IPYAHOH M OpIOIIHOM monocTH y ko3. Hama paGora
MO4EPKHBACT BKHOCTh BHEJPEHHS COBPEMEHHBIX METO0B PEHTICHOTpadMU B TUArHOCTUYECKUH MPOIIECC, YTO MO3BOJISAET 00BEK-
THBHO OLICHUTBH COCTOSIHHE JIETKUX U CepJla, CTCNIeHb METeOpu3Ma pyOlia M KMIICYHHKA, COCTOSTHUE CETKH U ChIYYTa, a 3HAYHT, CIIO-
coOCTByeT OoJiee TOUYHOH BepU(UKALIUH TATOJIOTHH.
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MNATOJOI'OAHATOMUMYECKHUE U3MEHEHUA Y HBITJIAT ITPU DKCHEPUMEHTAJIBHOM
3APA’KEHUU UX KOKIIUIUO30M HA ®OHE XUMHUOIIPODPUJIAKTUKHU

AnHoOTanmsi. BEISIBIIEH XapakTep MaToJI0r0aHaTOMUYECKHX W3MEHEHHH KUIIEYHHKA Y IBIUIAT IIPH SKCIICPHIMEHTAIBHOM 3a-
paXEHUH NX KOKIUANO30M Ha (poHEe IPHMEHEHMS! aHTHKOKIIMANO3HBIX MPEIapaToB U3 IPYIITE HOHO(OPHBIX aHTHOMOTHKOB, CHHTE-
THUYECKUX IMPENapaToB M UX KOMOMHALNM, PACTUTENBHBIX OMONOTHYECKH aKTHBHBIX 100ABOK, 00JIaJal0MUX TPOTHBOKOKIIHIHO3HBIM
neiictBueM. M3 moMéra uplmisT-OpoiiiepoB OAHONW WX MPOM3BOJCTBEHHBIX IUIOMIAJOK NMTHUIIEBOAYECKOTO XOoJAuHra benropoackoi
00J1aCTH BBIISTHIN, HISHTH(QUINPOBAIN U PA3MHOXKHIN HAa YyBCTBUTEILHOM IIOTOJIOBbE NTHUIL KyJIbTYypY KOKIUAUH (3iimepuit). Pe-
3UCTEHTHOCTH IOJIEBOTO M30JIATa 3MMepuil K aHTUKOKIMIUHHBIM TIpenapaTtaM H3ydyaid B OIBITE Ha LBILIATaX-Opoiiaepax, 3apaxas
HX B BO3pacTe TpUHAALATH cyTOoK. KoMOMKOpM cMemmBaiy ¢ mpernapaTaMy B 033X, PEKOMEHIOBAHHBIX B HHCTPYKIMH IO TIPHIMEHe-
HUIO, ¥ 33 CYTKHU JIO 3apaXKCHUs] CKapMJIMBAJIM LBIIUIITAM BCEX ONBITHBIX TPYII, KpoMe KOHTPONBHEIX. [lepBas rpynma cuuranach
KOHTPOJIBHON He3apa’keHHOM, BTOpas — KOHTPOJIBbHOM 3apaskeHHOM, He nmoiydasuieil nedenue. IItune ¢ TpeTtseil mo aeBATYyI0 TpymILy
CKapMJIMBaJId KOpMa ¢ aHTUKOKLIUAUNHBIMY IpenapataMu B TeueHue 10 cyTok: Tperbeil rpymnme — nacamounun 15 %; yerBeproi —
Hukap6azuH 8 % + maxypamunus 0,75 %; nartoit — Hukap6asus 8 % + mMoneH3uH 8 %; mectoit — canmu HoMuluH 12 %; cenpMoit —
MaJlypaMHIIH; BOCBMOH — 0JI€0CTaT; AEBSITON Ipymie — NMpoakTuB. 1o pe3ynpTaTaM MaToI0roaHaTOMUYECKOTO BCKPBITHS 3KCIIEPHU-
MEHTAJIbHO 3apa)KCHHBIX KOKI[MIHO30M LBIILIAT, MOMYYaBIINX pa3iH4YHbIE Tpenaparsl, o0najaroniie TpOTHBOKOKIUANO3HBIM Jei-
CTBHEM, MOXKHO CJenaTh BBIBOABI 00 HX 3(GdeKkTuBHOCTH. B rpymmax, mnoiy4aBIIMX KOMIUIEKCHBIE HpenapaThl (HUKapOa-
3UHTMaJypOMHULUH U HUKapOa3UHTMOHEH3HH), B OTJIIMYME OT HCIOJIb30BAaHUsI MOHOIIPENEpaTa MaJypOMHIIHH, HE BBIABICHBI IIPHU-
3HAKU Pa3BUTHsI KOKLUANO3a, TaK K€, KaK U IPU CKapMIIMBaHUU CaJIMHOMHUIMHA. [IpoakTuB, NpeJHa3HaueHHbIA IS UCIIOJIb30BAHUS
B CBHHOBOJICTBE, OKa3aJl BHICOKHH MPO(UIAKTHUECKUH (P PEKT P 3apa’keHUH LBIUIAT MUKCOM KOKIWAWHA. B rpymnme npImir, mo-
JIy4aBIIMX C KOPMOM OJIEOCTAT, [aTOJIOr0aHaATOMUIECKHX MPU3HAKOB, TOTBEPKIAIOIINX 3a00JIeBaHIE KOKIMANO30M, HE BEISIBICHO.

KnrodeBble cj10Ba: KOKIHINO3, IBIIUIATA, HOHO(POPHBIE aHTHOMOTHKH, KOKIIHJHOCTATHKH, KOPMOBBIE JTOOABKH, MaTOIOTO-
aHATOMHYIECKHE H3MEHEHHSI.

PATHOANATOMIC CHANGES IN CHICKENS DURING EXPERIMENTAL INFECTION WITH COCCIDIOSIS
ON THE BACKGROUND OF CHEMOPROPHYLAXIS

Abstract. The nature of pathoanatomical changes in the intestines of chickens during experimental infection with coccidiosis
against the background of the use of anticoccidiotic drugs from the group of ionophoric antibiotics, synthetic drugs and their combi-
nations, plant biologically active additives with an anticoccidiotic effect has been revealed. Coccidium (eimeria) culture was isolated,
identified and propagated from the droppings of broiler chickens from one of their production sites of the poultry holding of the Bel-
gorod region. The resistance of the eimeria field isolate to anticoccidium drugs was studied in an experiment on broiler chickens,
infecting them at the age of thirteen days. Compound feed was mixed with drugs in doses recommended in the instructions for use,
and the day before infection was fed to chickens of all experimental groups, except control ones. The first group was considered the
control uninfected, the second — the control infected, not receiving treatment. Poultry from the third to the ninth group were fed feed
with anticoccidium drugs for 10 days: the third group — lasalocide 15 %, the fourth — nicarbazine 8 % -+ maduramycin 0.75 %, the
fifth — nicarbazine 8 % -+ monenzine 8 %; the sixth — salinomycin 12 %; the seventh — maduramycin; the eighth — oleostat; the ninth
group — proactive. Based on the results of the pathoanatomical autopsy of experimentally infected coccidiosis chickens treated with
various drugs with an anticoccidiosis effect, conclusions can be drawn about their effectiveness. In the groups receiving complex
drugs (nicarbazine + maduromycin and nicarbazine + monenzine), unlike using the monopreperate maduromycin, there were no
signs of coccidiosis, as well as when feeding salinomycin. The proactive, intended for use in pig farming, had a high preventive ef-
fect when chickens were infected with coccidium mix. In the group of chickens fed oleostat, pathoanatomical signs confirming the
disease of coccidiosis were not revealed.

Keywords: coccidiosis, chickens, ionophoric antibiotics, coccidiostatics, feed additives, pathoanatomic changes.

Benenne. Cpean napa3uTapHbIX 3a00J1€BaHUM NTHI[ CAMBIM PACIIPOCTPAHEHHBIM U MPUHOCSIIVM 3HAUUTEIILHBIH S9KOHOMH-
YecKuil yuiepd NTUIIEBOTIECKUM XO03SHCTBAM SBISIETCS KOKIUINO3 (diiMepro3). [IpruanHON KOKIMIM03a, KaK MPaBUIIO, SBILIETCS HE
OJIMH BO30YAUTEINb, 4 HX KOMIUIEKC, MII CMECH, IIUPKYJIUPYIOMAs B TIOMEIICHUSX, TJe ConepxuTcs ntuna. B benropockoit obmactu
Yare BCero MpUIMHONW KOKIUANO03a NITHI ABIAtoTcs E. acervulina, E. maxima u E. Tenella [1, 2, 3]. YToOBI HE AOITyCTUTH BO3HUKHO-
BEHHMS KOKIUN03a, Ha MPO(QHIAKTHKY 3TOTO 3a00JI€BaHMS €KETOJHO BBIICISIOTCS CPEJICTBA, PACXOAyeMble Ha MIPOBEACHHE IE3MH-
Ba3WM MOMEIIEHUH M (apMaKoIOTHYECKYIO 3alIUTy MTHIETIOrOJIOBBS OT 3apaKEHMs ITyTeM CKapMIIMBAaHMS ¢ KOMOHKOPMOM Hpera-
paToB pa3HBIX IPYII, 00IaAAIONMX TyOHTEIBHBIM eicTBHEM Ha Bo30yautens [4, 5, 6]. OmHUM U3 METO/10B NPOQUIAKTUKH KOKIIH-
JI103a SIBISIETCS TAakke M BaKIMHOMpoduiIakTHKa. B nTuiesoacree Poccuy Ha qaHHBI MOMEHT HCIONB3YIOTCS CICAYIONINE BaKIIU-
Hbl: KokuuBak, IMMyKOKC (MX HCIIONB30BaHHE NMPOBOAUTCS Ha (DOHE MPUMEHEHHs Pa3IMYHbIX IPYIIN KOKIMIHOCTATHKOB); BaKIIHU-
Hanust JInBakokcom u [TapakokcoM He TpeOyeT mepopabHOTO IPIMEHEHHST KOKIIHIHOCTAaTHKOB. MaTepHHCKOE CTano Kyp B HEKOTO-
PBIX X03sHCTBaX MPUBUBAOT BaknHON Kokcabuk [7].

B Hamreif cTpaHe OCHOBHBIM HampaBleHHEM B MPO(IIAKTHKE KOKIUINO3a SBISETCS IEepOpaTbHOe CKapMIIMBAaHHE NTHIIE
MIPOTUBOKOKITMIMO3HBIX CPEACTB. BaXKHO TONBKO yUHTHIBATH UyBCTBUTEIHFHOCTH BO30YIUTEINS K HUIM U CBOEBPEMEHHO ITPOBOIUTE HX
potauwuto [8-9].

Cpenu mpemnapaToB, IIMPOKO MPUMEHSIEMBIX Ha MTHLEKOMIUIEKcax beraropoackoit o6iactu, Xxopomo ceds 3apeKoMeH10BaIH
HMOHO(OPHBIE aHTHOMOTHUKH, XUMUYECKHE KOKIMAUOCTATHKMA M MX KOMIUICKCHI M TOSBHBIIHECS HEAAaBHO Ha (papMaleBTUUSCKOM
PBIHKE BETEPUHAPHBIX MMPENApPaTOB PACTUTENILHbIE KOPMOBBIC JOOABKH, BKIIOYAIOIINE HHIPEAUCHTHI, 001a1atone KOKIUINOCTaTH-
YeCKUM W KOKIIUIUOIMIHBIM JeHCTBHEM Ha OOUHMCTHI Bo3Oymurens Oonesnm [10, 11, 12]. OObekTuBHAsT OneHKa 3((HEKTHBHOCTH
JIEUCTBUSI IPOTHBOKOKIMANO3HBIX ITIPENapaToB CIAraeTcsi U3 HECKOJIBbKMX ITOKa3aTenell, cper KOTOPBIX MATOJIOrOaHaTOMHUYECKast
OIIEHKA CTETICHN ITOPaXEHHS KUIIEYHUKA M APYTUX OPTaHOB IITHI] IPH SKCIIEPUMEHTAIFHOM UX 3apaKeHUH MUKCOM BO30YIUTEISI.
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Hesb uccaenoBaHusi: BbIABUTH XapaKTEp IATOJIOrOAHATOMHUYECKUX U3MEHEHUH KHUINEUHMKA Yy LBILIAT IPU AKCIEPUMEH-
TaJbHOM 3apa)KEHMH NX KOKLIMIMO30M Ha ()OHE MPUMECHEHHS aHTUKOKIMIHO3HBIX IPENapaToB U3 IPYIIIbl HOHOPOPHBIX aHTHOHOTH-
KOB, CHHTETHUYECKHUX IPENapaToB U UX KOMOHHALUH, PACTUTENbHBIX OMOJIOTHUECKU aKTUBHBIX 100aBOK, 001a1a0NIUX MPOTHBOKOK-
LUHO3HBIM JIEHCTBUEM.

MartepuaJibl H MeTOAbI HccaefnoBanus. [1o craHIapTHOM MeToAUKe B yCIOBUSAX JabopaTopuu (akyIbTeTa BETEpHHAPHOM
MemunuHEl benropoackoro 'AY 3 moméra IBMUIAT-OpoiIepoB OXHOH MX HPOM3BOACTBEHHBIX ILUIOMIANOK NTHIEBOIIECKOTO XOJI-
nuHTa benropoackoit 061acTy BEIAEMITN, HACHTU(GHUIIMPOBAIN U PA3MHOXKIIN Ha TyBCTBHTEILHOM IIOTOJIOBBE IITHI] KYJIBTYPYy KOK-
i (ofimepwuit) [13, 14]. Ilocie npoBeaeHHOH CIIOPYIAIMK OBUT ONpeNeNieH BUIOBOM COCTaB 3HMepHil 0 MOP(HOIOTHIECKIM H
OMOMETPHYIECKNM IPU3HAKaM, a TAKXKe [0 MEeCTy JIOKaJIH3alluy 3HMepHii B OpraHn3Me IBIUIIT-0poiiiepoB nocie 3apaxeHus. Pe3u-
CTEHTHOCTD IIOJIEBOTO H30JISITa 3iiMepHil K aHTUKOKI[MUHHBIM TperapaTtaM H3ydalld B ONBITE Ha IBIILIATaX-Opoiiiepax B BO3pacTe
TPUHALATU CYTOK, MOMYYEHHBIX U3 OJIArOMOIYyYHOTO MO Mapa3suTapHBIM OOJE3HAM XO034HCTBA U BBIPALIEHHBIX B YCIOBHUSX, HCKITIO-
YAIOIIUX UX CTIOHTAHHOE 3apa’keHHeE.

[tumy pasnenuan Ha rpynmsl 0o 6 ToloB B Kakaoi. KopMm cMemnBany ¢ mpenapaTaMu B 033X, PEKOMEHIOBAHHbBIX B HH-
CTPYKLIMU 110 NPUMEHCHUIO, U 33 CyTKH JJO 3apa)KCHUS CKapMJIMBAIM LBILIATAM BCEX ONBITHBIX I'PYIII, KpOME KOHTPOJIbHBIX. IlepBas
IpyIIa CINTAIaCh KOHTPOIBHOM He3apakeHHOH, BTopas — KOHTPOJIBHON 3apa)KeHHOH (IBIIUIITAa aHTUKOKIUWIHHEIE IIpenapaTsl He
noydanu). IItune ¢ TpeThelt Mo AEBSITYIO TPYNITy CKapMIIMBAIN KOpMa C aHTUKOKIMIAWHHBIMH IperapataMu B TedeHue 10 cyTok:
TpeTbeil rpymme — nacanonuy 15 %; derBeproi — HuKapbasuH 8 % + mamgypamuiumH 0,75 %; nsaroit — Hukap6a3uH 8 % + MOHEH3HMH
8 %; mectoii — canuHOMUIMH 12 %; ceapMoil — MaypaMHIHH; BOCbMOII — 0JIeocTaT; IeBATOM rpymmne — npoaktus. Papmakoaoruye-
CKasl XapaKTepUCTUKA U3y4aeMbIX MPErapaToB MPeICTaBICHA HIDKE.

Jlacanonua — NPOTHBOKOKIMIMHHEIN Mpernapar U3 TpyInbl HOHO(OPHBIX aHTHOMOTHKOB, SBIISETCS NMPOLYKTOM (epMeHTa-
uuu rpuba Streptomyces lasaliensis, obnanaeT BBIPa)KEHHBIM KOKLUIHOCTATUUECKUM A€CTBHEM B OTHOIICHHHM OCHOBHBIX BHJIOB
KOKIMIUI, TapasuTUpYIOMuX y ntull (Eimeria necatrix, Eimeria tenella, Eimeria acervulina, Eimeria brunetti, Eimeria maxima,
Eimeria mivati) B ctamuu ciopo3ouTa, Tpo(po30HTa, MH30HTA IEPBOTO TOKOJICHUS U MEPO30UTa BTOPOro MokoyieHus. He BeI3bIBaeT
MIEPEKPECTHON PE3UCTEHTHOCTH Y KOKIMIWH K IPYTHM HOHO(OPHBIM aHTHOMOTHKAaM. MeXaHU3M JIeWCTBUSI Jlacaioluia 3aKiIroyaeT-
cs1 B M30MpaTeIbHOM HapyIIEHWH TPAHCIIOPTa HOHOB HATPHS, Kajvsl, KaJbLMs U MarHus 4epe3 OMoIorndeckine MeMOpaHs! mapasura,
410 BBI3BIBaET ero rudens. [IpomsBoautcs ZOETIS MEDOLLA MANUFACTURING, S.R.L. (Mramus).

Huxap6a3uH oTHOCHTCS K (hapMaKOTepaneBTHIECKOH IpyIne MPOTHBOKOKIUINHHBIX JIEKAPCTBEHHBIX CPEACTB U NPEACTaB-
nsiet coboit komruieke 4,4’ -nuautpoandenmamoueBuHbl (DNC) u 2-ruapo-4,6 numerunmupumuansaa (HDP), akTiuBeH B OTHOIIEHUH
BCEX BHIOB KOKIUAWH, MApasUTHPYIOIIUX Yy NTHUI, B TOM uucie Eimeria acervulina, Eimeria necatrix, Eimeria tenella, Eimeria
brunetti, Eimeria maxima, Eimeria mivati, Eimeria mitis, Eimeria praecox. MexaHu3M JeUCTBUs HUKapOa3uHAa 3aKJIFOYACTCS B HHTHU-
OMpOBaHMHU PHEPTETHYECKOro MeTabonn3ma B opranusmMe napasuta. OH pephIBaeT KM3HESHHBI UK KOKIUIUN Ha Pa3HbIX CTaHsX
pa3BuUTHS, HanOoJiee aKTUBEH Ha CTA/IMM IIM30HTOB BTOPOTO MOKoJeHHs. HukapOa3nH NpakTHYECKH HEe BCACHIBACTCS B XKEITYJOYHO-
KHIIEYHOM TPaKTe U OKa3bIBaCT aHTUKOKIMIUHHOE AEHCTBUE B CAM3UCTOM U B MOJCIM3HCTOM CJIO€ KMIIEUHMKA. 3anpelnaercs npu-
MEHEHHE KypaM-HeCyIlIkaM ¥ PEMOHTHOMY MOJIOIHSIKY MeHee ueM 3a 14 cyTok [0 Hauasa SHIeKIaky, 3alpelleH K HCTIOIb30BaHUIO
B tetHu#t epuon. [Ipoussoaurens — OO0 «HUTA-DAPM», Poccuiickas deneparus.

ManypaMHIIH — €T0 MEXIyHapoIHOE HEMaTeHTOBAaHHOE HAaMMEHOBaHHe, 3apeructpupoBanHoe BO3 — Rec. INN. Oto mpo-
TUBOKOKI[JUHHOE CPEICTBO U3 TPYIIBI HOHOMOPHBIX aHTHONOTHKOB. O0NaaeT BEIpaKEeHHBIM KOKIIUIHOCTATHYECKUM JIEHCTBHEM B
OTHOIICHWU OCHOBHBIX BUIOB KOKUUAWH, MapasuTupyomuX y ntul (Eimeria necatrix, Eimeria tenella, Eimeria acervulina, Eimeria
brunetti, Eimeria maxima, Eimeria mivati) B CTaiuv ClIOPO30UTa, TPO(HO30HTA M IIM30HTA TIEPBOTO MOKOJICHHsI. MeXaHu3M JCHCTBUSA
MaJ{ypaMHIFHA 3aKII09aeTcsl B M30MpaTeIbHOM HapyIICHHH TPAHCIOPTa MOHOB HATPHUS U Kanus 4depe3 OMoiornyecKkrue MeMOpaHb
KJIETKU [apa3uTa, 4YTo MPUBOAUT K HAPYLICHUIO OCMOTUYECKOro OanaHca u rudenu kokuuauid. [IpenapaTt npakTudecku He BcachlBa-
eTcs B xenmynouHo-kumedaHoM Tpakte (JKKT) m okaspiBaeT cBoe JIeHCTBHE Ha CIM3UCTOW M MOJCIM3MUCTON 00o00ukax. BeiBoauTes
13 OpraHu3Ma ITHI] B HEU3MEHEHHOM BHJIE C TOMETOM B TeUeHHe 2-3 JHei.

MOoHEH3HH — ero MeXIyHapoJHOe HEMaTeHTOBAaHHOE HaMMEHOBaHUe, 3apeructpupoanHoe BO3 — Rec. INN. Ot1o nonodop-
HBIF aHTHOMOTHK, 00IaaeT MIMPOKHM CIIEKTPOM KOKIIHJHOCTAaTHYECKOTO AEHCTBHSA. AKTHBEH B OTHOIICHUH BCEX BHUIOB KOKIHIWH,
Mapa3suTHPYIOMINX y NTHI, BKIoYas Eimeria necatrix, Eimeria tenella, Eimeria acervulina, Eimeria brunetti, Eimeria maxima,
Eimeria mivati, Eimeria mitis, Eimeria peaecox. MexaHu3m [eHcTBUs 3aK/I04YaeTcsl B HapyLIEHUH NepeHoca KaTMOHOB HATpHs U
KaJusi B OOLMCTE, YTO NMPUBOAUT K TmOenu Kokuuauil. [Ipyn mepopanbHOM BBEICHUM MOHEH3WH NPAKTHYECKH HE BCACBHIBACTCS U3
KT u oka3siBaeT cBOe JeHCTBUE Ha CIM3HUCTON M MOACIU3UCTOH 000m0uKax. BeIBOANTCS U3 OpraHu3Ma NTHIl B HEU3MEHHOM BUJIE C
IIOMETOM.

CaJMHOMUIIMH — MPOTUBOKOKIMINHHBIN Mpenapar, OTHOCUTCS K TPYIIIE MOJU3(QUPHBIX HOHOMOPHBIX aHTHOMOTHUKOB, 00Ja-
JTaeT KOKIUANOCTATHIECKUM JIEHCTBHEM B OTHOIICHHH BCEX BUIOB KOKIIUIMH, MapasUTHPYIOIINX y NTHUII, BKIIIo4ast Eimeria necatrix,
Eimeria tenella, Eimeria acervulina, Eimeria brunetti, Eimeria maxima, Eimeria mivati, Eimeria peaecox n ip. MexaHnu3Mm AeHCTBUS
CATMHOMHIIMHA 3aKTI0YAeTCs B HAPYIICHNH epeHOCca KaTHOHOB HATPHUS M KaJHs B OOIUCTE, YTO MPUBOANT K Tnoeny kokuuauit. [Ipn
NepopaJIbHOM BBEJCHUU IIpenapaTa CAIMHOMHLIMH NIPAKTUYECKU HE BCACHIBACTCA B XKEIyJAOUYHO-KUIIEYHOM TPAKTE U OKa3bIBAET CBOE
JIEWCTBUE HA CIIM3KUCTOM U IOJCIM3HUCTONH 000JI09KaX. BEIBOANTCS M3 OpraHu3Ma NTHIL C TOMETOM B TeueHue 3-4 nueit. CoBMecTHM ¢
BUTAMUHAMHU U H3BECTHBIMH KOPMOBBIMHU J00aBKaMH, NMPUMEHsIEMBIMU B ITHLEBOJACTBe. HecoBmecTuM ¢ TuamynuHoM. IIpousso-
nutcst BIOVET, AD (boarapus).

Ipoaktus (IlpoaktnB Kep RS) — 6monornueckn aktuBHas po0aBKa, MPUMEHSIETCS Ul HOPMAITH3AIMHX MTPOIECCOB MHUIIEeBa-
PEHUSI M TOBBIMICHUS NTPOIYKTHBHOCTH CBHHEH. bronormueckue cBoiictBa I[IpoakTiB 00yCIIOBIEHB! BXOISIIMMH B COCTaB KOMIIO-
HEHTaMH, 32 CYET KOTOPBIX HOPMAaIU3yeTcs 0OMEH BeIlecTB M HoBbImaioTcs npusecsl. Coctas: Tumon — 3000-5000 mr/kr, kapBa-
kpoiaa — 3000-5000 mr/kr, kopuanoro ampaeruga — 1500-3000 mr/kr. JJo6aBka coBMeCTHMa CO BCEMH HHIPEINCHTAMH KOPMOB, C
JIpyTUMH KOPMOBBIMU J100aBKaMH M JIeKapcTBeHHbIMU npenapaTaMu. [Iponssonurens — CCIIA (CCPA), ®pannus.

OneoctaTr — KopMoBasi 10o0aBKa /Il HOPMaJIHM3alMy MPOIECCOB MHUIIEBAPSHUS U TOBBILICHHUS MPOAYKTHBHOCTH CEITbCKOXO-
3SUCTBEHHOM MNTHIIBI, COCTOSIIAS U3 IKCTPAKTa YECHOKA (AJUTMILMH), IKCTPAKTa KypKyMbl (KypKYMHH), 3(HPHOrO Macjia KOpPHIIBI
(KOpMUHBII albAErU), SKCTPAKTa CTPYUKOBOI'O IMepiia (KalcauliH), SKCTPaKTa rBO3IUKH (3BreHom). OneocraTr NPUMEHSIOT B Kaue-
CTBE aJTbTEPHATHBBI XMMUUECKUM KOKIUAUOCTATHKAM C JIEYeOHOH MM MpoQUIaKTHIecKoH Iebio pH Kokiuauose nrum. CoBMe-
CTHM C JIEKapCTBEHHBIMH MperapaTaMy ¥ ApYTuMH KOpMoBeIME fobaBkamu. [Ipomssogurens — CCIIA (CCPA), ®panmust.

Ha6monenne 3a npimistaMu-opoitnepamu Benu B Tedenue 10 CyTok, yIHUTHIBash KIIMHUYIECKHE MPOSBICHUS YHMepHo3a U pe-
3yJIBTATHl HATOJIOTOAHATOMUIECKOTO BCKPBITHS IBIIUIAT MO 3aBEPIICHUH OIIBITA.
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Pe3yabTaThl nccienoBanus. B nponecce HabmoaeHns 3a HBIIUIITAMHE BO BTOPOH TpyIIe (KOHTPOJIBHAS 3apayKeHHAs) PerH-
CTPUPOBAIIMCH XAPAKTEPHbIC KIMHUYECKUE NPU3HAKH 3a00JI€BaHHs NMTUL KOKIMIMO30M: NTHLA CUJIETa HAXOXJIMBIIKCh, OTMEYAIach
aXK/a, B3bEPOIICHHOCTh MEPhEB, LIMAHO3 IPEOHS M CIM3UCTBIX 000JI04eK, MOHOC, (ekanuu co cnusblo. [lociaencTBus 3apaxeHus
LBIUIAT MPOSBILUIMCH TAKXKE B O0LICH HHTOKCHKALMK, HAPYLICHHH TIPOLIECCOB BCACHIBAHMS IIUTATENIBHBIX BELIECTB B KHIICUHUKE H,
KaK CJIC/ICTBHE, B 3HAYNUTEILHOM CHI)KCHHUH CKOPOCTH POCTa, CBOHCTBEHHOT'O 3TOMY Kpoccy. K KOHIly SKcIiepuMeHTa B 3TOM rpymmne
najo 3 royoBBl. BCKpBITHE OCTAaBIMIMXCS TPEeX IBILIAT STOH IPYIIIBI HOCIE 3aBEPIICHUH OIBITA ITOKA3aJI0 HAINYUE IIPH3HAKOB KOK-
LU/I103a, HO He IPKO BBIPaXKEHHBIX, OYEBUTHO 3a CUET TOTO, YTO LBIUIAT 3apakaiy B 13-CyTOYHOM Bo3pacTe, KOT/a yXKe BKIIIOYaroT-
Cs1 IMMYHHBIE TIPOIIECCHI B OpPraHU3Me, a OcIabJIeHHbIe H 0c000 TyBCTBUTEIIBLHBIE 0COOH, TIepeboieBIINe B OCTPOil hopMe, yixKe Imam.
[Tpy BCKPBITHH OTMEUAIHCH MTOPAXKEHHS CIIM3UCTOH 000JI0UKY KHIIEYHHNKA, CBONCTBEHHBIC 3apa)KCHUIO IIPEeuMyIIecTBeHHO E. Maxi-
ma (puc. 1). OObIYHO OHU JIOKAIU3YIOTCS B 30HE TUBEPTHKYNIa Mekkens (pyJuMeHTapHOe 00pa3oBaHUe, OCTABIIeMOe IMOPHOHAb-
HBIM JKEJITOYHBIM MelkoMm). IIpu Tsokenoi Gopme nopakeHus: KUIIEYHUKA OOHAPYKMBAIOTCS B ABCHAUATUIICPCTHON KHUIIKE U HHU-
Ke — 110 MJICOLEKaJbHOro KianaHa. IIpM JUIMTENbHOM TEYEHHH BO3MOXHO 0Opa3OBaHHE TOYEUHBIX KPOBOMBIMSIHUH Ha CEPO3HOMH
000JI04Ke KUIIICYHHKA.

Puc. 1 — KourpoJs nHBa3upoBaHHblii. ToyeuHble KPOBOU3IMSIHUSA HA CJAU3UCTON 000/104Ke KUIIEYHUKA

VY Beex 3apa’keHHBIX IBIIUIAT OTMEYaINCh HadalabHbIE IPU3HAKK MOPAKEHUS IEUYeHN U 00pa30BaHUE Ha MMOBEPXHOCTH CIIH3H-
CTO# 000JIOYKH JIBEHAILATUIIEPCTHON KUILIKH XapaKTePHBIX OeJbIX mopaxeHui. [Tomepek CIU3HCTOH «IECeHKOW MPOCMATPHUBAIUCD
6espie moockl. IIpr3HAKOB HACTOCHUsI OaKTepHAIBHOM MUKPO(IOps! He Habmoaan0ch (puc. 2).

Puc. 2 — Konrpoub nuBa3upoBanublii. O6pa3oBaHne HAa MOBEPXHOCTH CIM3HCTO 000J10UKH
JABEeHATUATHIIEPCTHON KUIIKH XapaKTePHBIX 0eJIbIX M0JI0C

BCKpBITI/Ie UBIIIAT TpeTI:Cﬁ rpynIbl, MOJy4YaBIINX ¢ KOPMOM JIaCaJIOU/Jl, BBIABUJIO HAJIMYHE HA CIIM3UCTOM CIENON KUIIKH

€IMHUYHBIX Pa30pOCAHHBIX METEXUH NPH HEYTOJIIEHHON CTeHKe KHMIIeYHHMKa. Ha clu3ucTOl JBEHaALATHIEPCTHOH KUIIKH TAKKe
UMEIUCh pesikue nerexuu. [Ipu3HakoB HacaoeHus GakTepuatbHOH MUKpOGIIOps! He Habmonanocs (puc. 3).
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Puc. 3 — Ilerexun Ha cJaU3UCTOH 000/10UKe KHIIEYHUKA IBIIJIEHKA,
MOJIy4aBUIEro ¢ KOPMOM Jiacajaouua (TpeTbs rpymnmna)

B rpynme npluisT, Noiy4aBIIuX MaJypOMUIMH (cepMasi TpyIIa), IpH MaTOoJIOr0aHaTOMUYECKOM BCKPBITHU BHUIIHO HE3Ha-
YUTENILHOE YTOJIICHUE CTEHKU KUILIEYHHKA, B CICIBIX OTPOCTKAX — B3AyTHE W MHOXKECTBEHHBIC METEXUH HA CIM3UCTOH 000J0UKe.
Crusucrasi TOHKOTO OTZENA KHIIeYHHKa 0e3 BUIMMBIX TopakeHui. [Ipr3HaKkoB HacioeHus 6aKTepHAIbHOW MHKPO(IOPEI He HaOIro-
Janock (puc. 4).

B rpynmax, moxydyaBmMX ¢ KOPMOM KOMIUIEKCHBIE JBYXKOMIIOHEHTHBIE IperapaTsl HHKapOasHH+MaIypoMUIUH (Tpynna
Ne4) n Hukap6asuH+MOHEH3HH (rpymma NeS), a TakKe MOITydYaBIIMX ¢ KOPMOM CaJMHOMHIMH (rpymma Ne6), marojoroaHaToMuye-
CKHME M3MEHEHHMsI, XapaKTepHbIC JUISl KOKOLUIMO03a, HE BBIABICHBI. [1aTONIOr0aHATOMHUYECKOE BCKPBITHE LBIILIAT U3 TPYMIIBI, MOTY-
yaBIIeil oneoctar (BochMasl TPYINa), TAKKE HE BBIIBUIIO KaKMX-IHOO XapaKTEPHBIX I KOKIUIMO03a U3MCHCHUH HHU B KHIICYHUKE,
HU B [IEYCHH (pHC. 5), TaK xKe, KaK U y UBIUIT JSBITOH IPYIIIBI, KOTOPHIM CKapMITHBAIH IPOAKTUB (pHC. 6).

Puc. 4 — B3gyTue cienbiX 0TPOCTKOB M MHOKeCTBeHHbIe KPOBOU3IUSTHUS HA CIHM3HCTOI 000/104Ke KHIIIEYHUKA IBITLIAT,
MOJY4YaBIIMX MATyPOMHIIHH
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Puc. 5 — Opranpl OpIOLIHOI M0JI0CTH M KHIIEYHHK LbIIIEHKA, N0JY4YaBIIEro 0J1e0CTaT ¢ KOPMOM.
OTcyTCTBHE NATOJIOTHIi, XAPAKTEPHbIX VI KOKIHIM032 U §aKTepHaIbHOii MUKPOdI0OpbI

Puc. 6 — Opranbl OpIOIIHON N0JIOCTH H KHIIEYHHK IbIIVICHKA, MOJTy4YaBIIero NPOAKTHB ¢ KOPMOM.
OTcyTcTBHE NATOIOTHI, XapAKTEPHBIX 1151 KOKIUAN032 ¥ 0aKTepUaIbHON MUKPO(JIOpPLI

3akiaoyenne. Takum 00pa3oMm, MO pe3ysibTaTaM IMaTOJIOTOAHATOMHYECKOTO BCKPBITHSA 3KCIEPHMEHTAIBHO 3apayKEHHBIX
KOKI[MINO30M LBIIUIAT, MOJYYaBIIMX pa3iMyHbIe Mpernaparhbl, 00nagaroliie MpOTHBOKOKIMANO3HEIM JeiiCTBHEM, MOXHO CIENaTh
BEIBOABI 00 uX d¢¢extuBHOCTH. Tak, B Tpynmax, MOJYYaBIIMX KOMIDIEKCHBIE Ipenaparbl (HHKapOasWH+MaIypOMHIMH U
HHUKapOa3MH+MOHEH3UH), B OTJIHYME OT MCIOJB30BAHHS MOHOINpENEPaToB MaJyPOMHIMH M JACAJOLMA, HE BBIABJICHBI NPU3HAKH
Pa3BUTHS KOKLMIHO3a, OUYEBUAHO, 3a cueT Oosiee MIMPOKOrO MX MEXaHH3Ma JeWCTBHA Ha BO30Oyaurens. Xopolmio ceOs 1mokasaio
NPUMEHEHHE MOHOIpernapaTa CAIMHOMHUIMHA T.K. €ro NPaKTHYECKH HE BKIIIOYAIM B POTALMOHHYIO CXEMy B 3TOM XO3SIHCTBe.
Ipenckazyemo >((eKTUBHO OKa3aloCh MPUMEHEHHE OMOJIOTMYECKH aKTHBHBIX J00aBOK K KOPMY, IIPU HCIIOJIb30BAHUH KOTOPBIX
MIPU3HAKU KOKIHMJK03a TIPH MAaTOJOr0aHATOMHUYECKOM BCKPBITHU He HalOmomanuch. [IpoakTus, npenHa3HadeHHbIH (110 HHCTPYKIMN)
JUTSL HCTIOJIb30BaHUsI B CBUHOBOJICTBE, BIIOJIHE MOXKHO TPUMEHSTh B KauecTBe MPOQUIAKTHYECKOTO IIPOTHBOKOKIIUIMO3HOTO CPECTBA
B NITHUIEBOACTBE, MPEABAPUTENHHO H3yJHB €T0 B BETCPHHAPHO-CAHUTAPHOM OTHOMIEHNH. D EKTHBHOCTS oyieocTaTta 00ycIoBIeHa
COZIepKAHMEM B €r0 COCTaBe aUIMIFHA M KallCaWI[HA, 00JaaloIiX MIMPOKMMH aHTHCENTHYECKHMH M IPOTHBONApa3HTapHBEIMHU
CBOMCTBaMHU.
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PHYTASE AND BIOTECHNOLOGY: JUSTIFICATION OF THE USE OF ENZYMATIC COMPLEXES
IN THE CULTIVATION OF BROILER CHICKENS

Abstract. Salts of phytic acid (myoinositol hexakisphosphate) or phytates (myoinositol hexakis dihydrophosphate) They thus
constitute the main source of phosphorus in plant food. However, bioavailability of such phosphorus in feed is limited. This is due to
the fact that they lack intestinal enzymes which destroy the fluxes sufficiently to allow the hydrolysis of fluxes and thus provide the
required amounts of inorganic phosphate. In addition, fitonic acid is an antinutrient factor that forms complexes with proteins and
ions (Fe*', Zn?*, Mg?") and thus reduces the bioavailability of these elements. Therefore, poultry feed consumption should be sup-
plemented with inorganic phosphate, whereas fluidised phosphorus excretes and contributes to surface water eutrophication in areas
where intensive poultry farming is carried out. The use of different enzymes, such as the Fitaz, in the stern becomes more common.
These enzymes are activated to improve nutrition or absorption of the salts from the feed, they can also help to digest the feed.

They are usually produced by cultivated microorganisms in large fermenters during the industrial production of enzymes. At
the end of fermentation, the resulting broth is usually subjected to several stages of filtration to separate the biomass (microorgan-
isms) from the desired enzyme (remaining in solution). The enzyme solution is then sold either as a liquid (often after adding various
stabilizers) or dried. The following elements of a number of methods of working with literature were used in the format of literature
research (Method of terminology analysis, content-analysis, or method of quantitative examination of the document’s content, meth-
od of expert evaluation, bibliographical method of study of documents etc.). Based on literature and author’s research, the rationale
for the use of enzyme complexes in the production of broiler chickens in the framework of the phyta-culture and biotechnology is
shown. The studies confirmed the data obtained in the author’s modification of the algorithm used in breeding broiler chickens.

Keywords: broiler chickens, phytase, biotechnology.

Introduction. Phytases (myoinositol hexakisphosphate 3- and 6-phosphohydrolases EC 3.1.3.8 and 3.1.3.26) are part of the
family of histidic acid phosphatases. Phytases are hexakisphosphohydrolases that hydrolyze phosphoester bonds in phytic acid or
phytate. Thus, they catalyze the hydrolysis of myoinositol hexakisphosphate (phytic acid, InsP6) to inorganic monophosphates and to
myoinositol phosphates with a small degree of phosphorylation (InsP5 to InsP1) and in some cases to free myoinositol.

There are two classes of phytases, differing only in the position of the first hydrolyzable phosphate. 3-phytases (EC 3.1.3.8)
hydrolyze phosphate at the 3-position, and 6-phytases (EC 3.1.3.26) hydrolyze phosphate at the 6-position.

These enzymes, when used as additives, allow, firstly, to increase the availability of phosphorus of phytic acid and, secondly,
to improve the digestibility of feed. In addition, the release of fitoic acid phosphate significantly reduces the costs of phosphate en-
richment and pollution caused by excess excreted phosphates.

Phytases are produced by a large number of different organisms: plants, animals, and especially microorganisms. These
phytases have various biochemical characteristics, in particular their activity depends on pH and their temperature stability. In addi-
tion, these enzymes show differences in terms of (a) their effectiveness in the hydrolysis of all phosphates, (b) their stereospecificity,
and (c) their affinity for inositol phosphates.

Among the microorganisms producing phytases, in particular, we can mention: fungi so kinds as Aspergillus, Penicillium,
Mucor u Rhizopus, bacteria: Pseudomonas sp., Klebsiella sp., Escherichia coli, Enterobacter sp., Bacillus subtilis and yeast: Saccha-
romyces cerevisiae, Candida tropicalis, Torulopsis Candida, Debaryomyces castellii, Debaryomyces occidentalis (synonym to
Schwanniomyces castellii), Kluyveromyces fragilis.

Many phytases of microorganisms have already been studied and are used in various agro-industrial fields. The effectiveness
of these enzymes during feeding and in the process of cleavage in the body of animals depends on their ability to maintain their
strength regardless of the various conditions that may occur at various stages of feed preparation and in the digestive tract. Ther-
moresistant enzymes are required for the preparation of these feeds, whereas the pH range is, for example, from 5.02, 2.75, 6.28, 6.63
to 5.98 during passage through the goiter, stomach, duodenum, jejunum and ileum of poultry.

Most of the phytases described so far only partially hydrolyze phytic acid, and some with very slow kinetics. Thus, many
phytases hydrolyze only the 5-phosphate bonds of phytic acid, i.e. 83 % of the possible phosphorus.

So far, in yeast, only the phytase of the yeast Schwanniomyces occidentalis has been described as capable of hydrolyzing all
phosphate bonds of phytate. However, under experimental conditions, complete hydrolysis of phytate or phytic acid is not achieved.
Thus, in order to achieve more efficient hydrolysis of phytic acid, it is proposed to combine various phytases. A combination of
phytases with different stereospecificities is described, and in particular, a combination of 3-phytase and 6-phytase. This document
describes, in particular, the combination of Peniophora lycii 6-phytase and Aspergillus niger 3-phytase. A combination of phytases
with different specificities and also a combination with other acid phosphatases is also described.

However, complete hydrolysis of phytic acid to phosphate and inositol is not observed. The problem addressed by the present
invention is to improve the degree and efficiency of hydrolysis of phytic acid in order to achieve complete hydrolysis of phytic acid
in various agro-industrial applications.

This problem is solved using compositions and methods in which at least two specific phytases are combined. Preferably, the
first phytase is a 3-phytase that catalyzes the hydrolysis of the six phosphate bonds of phytic acid. Preferably, the first phytase has a
temperature optimum in the range from 55 ° to 80 °C and a pH optimum in the range from pH 3.5 to pH 5. In a preferred embodi-
ment, the first phytase is the phytase of the yeast Schwanniomyces castellii or the phytase of the yeast Debaryomyces castellii. In
another preferred embodiment, the first phytase is a phytase according to SEQ ID No.1 or a phytase according to SEQ ID No.2. Pref-
erably, the second phytase is a 3-phytase that catalyzes the hydrolysis of at least five phosphate bonds of phytic acid. Preferably, the
second phytase has a temperature optimum from 50 ° to 60 °C and a pH optimum from pH 2 to pH 6. In a preferred embodiment, the
second phytase is an Aspergillus niger phytase.

In another preferred embodiment, the second phytase is a phytase according to SEQ ID No.3. Preferably, the compositions
according to the invention consist of an animal feed additive or animal feed. The object of the invention is also the use of the compo-
sition according to the invention for the manufacture of animal feed additives or animal feed. The object of the invention is also the
use of the composition according to the invention to increase the availability of phosphorus of phytic acid and improve the digestibil-
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ity of animal feed. The present invention also relates to a method for hydrolysis of phytic acid (myoinositol 1,2,3,4,5,6-
hexakisphosphate) to inorganic monophosphates, to myoinositols having a lower degree of phosphorylation, and to free myoinositol,
including the following stages:

- ensure the presence of the first phytase demonstrating at least 80 % identity with phytase according to SEQ ID No.l, or
demonstrating at least 80 % identity with phytase according to SEQ ID No.2;

- ensure the presence of the second phytase demonstrating at least 80 % identity with phytase according to SEQ ID No.3;

- phytic acid is simultaneously brought into contact with the first phytase and the second phytase.

It was unexpected that this specific combination of phytases gives the possibility to achieve synergistic effect in relation to
the hydrolysis of phytic acid. Thus, the compositions according to the invention catalyze fast and complete hydrolysis of phytic acid
in a wide range of pH.

It is understood that the term «phytase» means myoinositol hexakisphosphate phosphohydrolase (EC 3.1.3.8 and 3.1.3.26).
These enzymes catalyze the hydrolysis of myoinositol 1,2,3,4,5,6-hexakisphosphate (phytic acid, InsP6) to inorganic monophos-
phates and to myoinositol phosphate with a lower degree of phosphorylation (InsP5 to InsP1) and to free myoinositol for some
phytases.

The compositions of the invention contain the first phytase demonstrating at least 80 % identity with the phytase according to
SEQ ID No.1 or demonstrating at least 80 % identity with the phytase according to SEQ ID No.2.

Phytase according to SEQ ID No.1 is a phytase of the yeast Schwanniomyces castellii, whereas phytase according to SEQ ID
No.2 is a phytase of the yeast Debaryomyces castellii.

These phytases have very similar catalytic properties and are thus interchangeable in combinations of phytases according to
the invention.

It is understood that the expression «amino acids that are identical» refers to amino acids that do not differ in two sequences.

Phytases for compositions are extracted or purified from their natural environment. Phytases can be obtained using various
methods. These methods, in particular, are purification from natural sources, such as cells in which these phytases are expressed in
nature, the production of recombinant phytases with the help of appropriate host cells and their subsequent purification, production
by chemical synthesis or, finally, a combination of these various approaches. These various methods of production are well known to
specialists in this field of technology. Thus, the phytases used in the compositions and methods of the present invention can be isolat-
ed from Schwanniomyces castellii, from Debaryomyces castellii or from Aspergillus niger. In another embodiment, phytases of the
present invention are isolated from recombinant host organisms.

Preferably, compositions on the considered topic consist of a feed additive or feed. Thus, we are dealing with feed additives
that provide phytase activity. Providing this type of enzymatic activity makes it possible to improve the digestibility of feed and its
feed value.

It is understood that the term «feed additive» refers to a substance specifically added to feed, usually in small quantities, in
such a way as to improve its nutritional characteristics or its digestibility. Feed additives may, for example, contain vitamins, mineral
salts, amino acids and enzymes.

The present invention also applies to animal feed. These feeds are usually presented in the form of flour or granules, which
include additives according to the invention. It means that the term «feed» means everything that can be used for feeding. In inten-
sive breeding, feed usually contains a feed base and feed additives. It is understood that the term «feed base» refers to what makes up
the majority of the feed consumed, and consists, for example, of a mixture of cereals, proteins and fats of animal and/or vegetable
origin.

Typically, these feed bases contain, for example, corn, wheat, peas and soybeans. These feed bases are suitable for the needs
of the various animal species for which they are intended. These feed bases may already contain feed additives such as vitamins,
mineral salts and amino acids.

In the preferred embodiment, the invention relates to feeds of monogastric animals and, in particular, poultry. Poultry in-
cludes, in particular, laying hens, meat chickens, turkeys and ducks.

The objective of the invention is also to use the composition of the invention to increase the availability of phosphorus of
phytic acid and improve the digestibility of feed.

The compositions and methods of the invention combine a first phytase capable of hydrolyzing all phosphate bonds of phytic
acid selected from Schwanniomyces castellii phytase and Debaryomyces castellii phytase, and a second phytase capable of hydrolyz-
ing at least five phosphate bonds of phytic acid and having enzymatic activity in the pH range complementary to the pH range of the
first phytase.

Discussion. Liquid and dry enzyme formulations are used on an industrial scale in feed production. Liquid formulations can
be added to food after briquetting in order to avoid thermal inactivation of the enzyme, which should occur during the briquetting
process.

Dry formulations are usually associated with steamed briquetting, when the feed is exposed to steam before briquetting. At
the subsequent briquetting stage, the feed is pressed through a die or die and the resulting strips are cut into suitable granules of vary-
ing lengths. During this process, the temperature can rise to 60-95 °C.

Phytases are enzymes that (at least partially) hydrolyze phytate to myoinosite and inorganic phosphate. These enzymes are
found in wheat bran, plant seeds, and animal intestines and can be produced by microorganisms. Phytases are included in animal and
poultry feeds because, because they are capable of destroying phytate, they can increase the availability of phosphorus and other
nutrients. Phytases can also increase calcium absorption.

Phosphorus is an element necessary for the growth of organisms. The destruction of phytate is often desirable because phytic
acid can interfere with proper nutrition, as it chelates beneficial inorganic elements such as calcium, zinc, magnesium and iron, and
may also interact undesirably with proteins, reducing their bioavailability as a result. The addition of phytase can also reduce the
amount of inorganic feed that needs to be added, and thus less phosphorus will be excreted with manure, which is beneficial to the
environment.

The genes of various phytase enzymes have been cloned and expressed, DNA sequences encoding various polypeptides with
phytase activity are described, ways to improve enzyme stability are indicated, especially when used as animal and poultry feed, and
refers to phytases.
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The preparation of phytase-destroying enzymes from Trichoderma is described. Animal and poultry feed is one of the most
expensive components in the content. In addition, additives such as phytase-like enzymes can significantly increase the cost of ani-
mal feed.

A method for obtaining an aqueous liquid containing phytase is described, including cultivation in an aqueous medium con-
taining a source of carbon and nitrogen of a microorganism of the genus Aspergillus transformed by an expression vector containing
the phytase gene of the specified microorganism connected to the promoter and/or signal sequence of the amyloglucosidase gene,
under conditions allowing expression of recombinant phytase, filtration and ultrafiltration followed by cation exchange chromatog-
raphy and repeated ultrafiltration followed by amino exchange chromatography to obtain an aqueous liquid, containing phytase with
an activity of about 40-50 u/mg of protein, which can be further increased to 100 u/mg due to additional two-stage purification.

The objective of some studies is to provide phytase with higher activity while reducing the cost of obtaining it. In addition,
phytase must have high resistance to heat, which is of great importance in the production of feed.

The problem can be solved by a method for obtaining an aqueous liquid containing phytase, including cultivation in an aque-
ous medium containing a carbon and nitrogen source of a microorganism of the genus Aspergillus transformed by an expression
vector containing the phytase gene of the specified microorganism connected to the promoter and/or signal sequence of the am-
yloglucosidase gene, under conditions allowing the expression of recombinant phytase, filtration, ultrafiltration, cation exchange
chromatography and anion exchange chromatography, due to, that cation exchange chromatography is carried out after filtration, and
ultrafiltration is carried out after anion exchange chromatography to obtain an aqueous liquid containing phytase with an activity of
at least 14,000 u/g.

Cation exchange chromatography is preferably carried out in two stages, with the first stage being carried out at pH 4.9, and
the second stage at pH 3.8, and anion exchange chromatography is preferably carried out at pH 6.3.

Aspergillus niger or Aspergillus oryzae is preferably used as a microorganism of the Aspergillus species. The most preferred
microorganism is Aspergillus niger.

The digestible carbon source may include glucose and/or maltodextrin, and/or the digestible nitrogen source may include
ammonium ions. Glucose and ammonium ions can only be digestible sources of carbon and nitrogen in the aquatic environment. That
is, it is assumed that no complex sources of carbon or nitrogen are used. Ammonium ions can be either in the form of ammonia or in
the form of ammonium salt. Preferred ammonium salts include ammonium nitrate, ammonium sulfate and ammonium phosphate.

Preferably, a source of carbon and/or nitrogen is added to the culture medium during the fermentation process. The rate of
addition of any source can be essentially the same as that at which it is consumed by microorganisms. Thus, a source of carbon
and/or nitrogen can be introduced continuously or periodically. Carbon and nitrogen sources can be supplied separately or jointly. A
microorganism may possess multiple copies of the phytase gene. It has been found that this increases phytase production levels be-
cause more phytase genes are expressed. The aqueous liquid obtained by the proposed method is mainly free of takaamylase.

In the method, it is preferable that predominantly all sources of carbon and/or nitrogen are absorbed by microorganisms be-
fore filtration begins. This can be achieved if fermentation continues for some time after the last portion of carbon and/or nitrogen
sources has been received. Alternatively, fermentation can be continued after the stage when all carbon and/or nitrogen sources have
been added. The advantages of this method, as will be obvious, are that the aqueous liquid can be predominantly free of carbon
and/or nitrogen sources (for example, glucose and/or ammonium ions). It can also make an aqueous liquid cleaner, which may con-
tain fewer by-products. By reducing the number of by-products, it is possible to minimize the number of processing steps required to
be able to either use an aqueous liquid or to be able to obtain the desired high phytase activity.

The resulting phytase-containing aqueous liquid can be used for a variety of purposes, in particular in the production of ani-
mal feed. Therefore, further objects are granular material intended as an additive to animal feed, including dry granules formed from
an aqueous liquid containing phytase isolated from the fungus Aspergillus and a solid carrier containing at least 15 %
(weight/weight) of an edible carbohydrate polymer, and animal feed, premix or a semi-finished animal feed containing ingredients
from a group including proteins, carbohydrates, fats, vitamins, trace elements and their mixtures, and the specified granular material.

Additional objects are granular material intended as an additive to animal and poultry feed, including dry granules formed
from the above-described aqueous liquid containing phytase with the above activity isolated from the fungus Aspergillus, and a solid
carrier containing at least 15 % (weight/weight) of an edible carbohydrate polymer, feed, a premix or semi-finished feed containing
ingredients from a group including proteins, carbohydrates, fats, vitamins, trace elements and their mixtures, and the above granular
material, a method for obtaining the above-mentioned granular material, including contacting a solid carrier containing at least 15 %
of an edible carbohydrate polymer with an aqueous liquid containing phytase obtained by the proposed method, and mechanical pro-
cessing of the resulting mixture to obtain granules followed by drying the latter, and a method for obtaining the above-mentioned
animal feed, premix or semi-finished animal feed poultry, including mixing a granular material containing phytase and at least 15 %
of an edible carbohydrate polymer, at least, with one ingredient of feed, premix or semi-finished feed and, if necessary, steam treat-
ment of the resulting mixture, briquetting and drying.

«Phytase» in this context refers not only to naturally occurring phytase enzymes, but any enzyme that has phytase activity,
for example, the ability to catalyze a reaction involving the removal or release of inorganic phosphorus (phosphate) from myoinosite
phosphates. Preferably, the phytase belongs to the EU class 3.1.3.8. Preferably, the phytase itself is a phytase of fungi from the As-
pergillus species.

The solid carrier used in the method of producing granular material can be in the form of particles or in the form of a powder.
An aqueous liquid containing phytase, such as a solution or slurry, can be mixed with a solid carrier and allowed to be absorbed on
the carrier. During or after mixing, the phytase-containing liquid and carrier are processed into a granular material, which can then be
dried sequentially. The use of a carbohydrate carrier can allow a large amount of the composition (and therefore phytase) to be ab-
sorbed. The mixture can be used to form plastic pastes or inelastic dough, which can easily be processed into granules, for example,
by extrusion. A non-fibrous carrier is suitable, which facilitates granulation: fibrous materials can interfere with granulation during
extrusion.

An edible carbohydrate polymer should be selected so that it is edible for the animal for which the feed is intended, and pref-
erably that it is also digested. The polymer preferably includes glucose (for example, a glucose-containing polymer) or (C6H1005)n
links. Preferably, the carbohydrate polymer includes a-D-glucopyranose units, amylose (linear (1->4) a-D-glucan polymer) and/or
amylopectin (branched D-glucan with a-D-(1->4) and a-D-(1->6) connections). Starch is the preferred carbohydrate polymer. Other
suitable glucose-containing polymers that can be used instead of or in addition to starch include a-glucans, B-glucans, pectin (such as
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protopectin) and glycogen. Derivatives of these carbohydrate polymers, such as their simple and/or esters, are also covered, although
gelatinized starch should often be avoided. A carbohydrate polymer that is not soluble in water is suitable.

In the examples described here, corn, potato and rice starch are used. However, starch obtained from other sources (for ex-
ample, vegetable sources such as vegetables or crops), such as tapioca, cassava, wheat, maize, sago, rye, oats, barley, yame, sorghum
or maranta, is equally suitable. Similarly, both natural and modified (for example, dextrin) can be used types of starch. Preferably, a
carbohydrate (e.g. starch) contains little or no protein, for example less than 5 % (weight/weight), for example less than 2 %
(weight/weight), preferably less than 1 % (weight/weight).

At least 15 % (weight/weight) of the solid carrier may be a carbohydrate polymer (such as starch). Preferably, however, at
least 30 % of the solid carrier is carbohydrate, optimally at least 40 %. It is advantageous that the main component of the solid carrier
is a carbohydrate (for example, starch), for example, more than 50 %, preferably at least 60 %, at least 70 % is suitable and at least
80 % is optimal. These weight percentages are calculated based on the total weight of non-enzymatic components in the final dry
granular material.

The amount of phytase-containing liquid that can be absorbed on the carrier is usually limited by the amount of water that
can be absorbed. For natural granular starch, it can vary between 25-30 % without the use of elevated temperatures (which cause
starch swelling). In practice, the percentage of enzymatic fluid added to a carbohydrate is often much higher than indicated, because
the enzyme-containing liquid usually contains a significant amount of solids. The phytase solution may contain approximately 25 %
solids, as a result of which a carbohydrate (e.g. starch) and a phytase solution can be mixed in a ratio of carbohydrate: phytase solu-
tion from 0.5:1 to 2:1, for example from 1.2:1 to 1.6:1, which is a ratio of approximately 60 : 40 %, respectively. Preferably, the
amount of liquid added to the solid carrier is such that predominantly all the water in the (aqueous) liquid is absorbed by the carbo-
hydrate present in the solid carrier.

At elevated temperatures, starch and other carbohydrate polymers can absorb much larger amounts of water when swelling.
For this reason, it is desirable that the carbohydrate polymer be able to absorb water (or enzyme-containing aqueous liquids). For
example, corn starch can absorb water up to three times its weight at 60 °C and up to ten times at 70 °C. For these enzymes, there-
fore, mixing of the solid carrier and the liquid can be carried out at elevated temperatures (for example, at a temperature higher than
the environment), such as above 30 °C, preferably above 40 °C and optimally above 50 °C. Alternatively, or in addition to this, liquid
can be provided at this temperature.

However, in general, non-swelling states are preferred at lower (for example, at ambient temperature) temperatures in order
to minimize the loss of activity resulting from the instability (thermosensitivity) of phytases at higher temperatures. The appropriate
temperature for mixing the enzyme and liquid is from 20 to 25 °C.

Mechanical processing, used to convert a mixture of a phytase-containing liquid and a solid carrier into granules (in other
words, for granulation), can be carried out using a well-known technology often used in the production of formulations for food, feed
and enzymes. It can include rolling, extrusion, rolling, briquetting, high-speed granulation, drum granulation, fluidized bed agglom-
eration or a combination of the two. These processes are usually characterized by the supply of mechanical energy, such as the
movement of the screw, the rotation of the mixing mechanism, the pressure of the roller mechanism of the briquetting apparatus, the
movement of particles in a fluidized bed agglomerator using a rotating bottom plate or the movement of particles using a gas stream,
or a combination thereof. These processes allow the solid carrier (for example, in powder form) to be mixed with a phytase-
containing liquid (aqueous solution or slurry) and thus subsequently granulated.

According to another variant, a granular material (for example, an agglomerate) is formed by spraying a phytase-containing
liquid onto a carrier or coating the carrier with it, as happens in a fluidized bed agglomerator. In this case, the resulting granules may
include agglomerate, as can be obtained in a fluidized bed agglomerate.

Preferably, mixing the phytase-containing liquid and the solid carrier additionally involves mixing the mixture. This can im-
prove the plasticity of the mixture in order to accelerate granulation (for example, extrusion).

If the granular material is formed by extrusion, it is preferable to perform it at low pressure. This may provide advantages,
since the temperature of the mixture being extruded will not change or will only increase slightly. Low pressure extrusion involves
punching in a Fuji Paudal mesh or single-filter press. Preferably, extrusion does not cause the temperature of the pressed material to
rise above 40 °C. During extrusion, the granules can be obtained naturally (the granules can break off after passing through the die)
or they can be cut.

Suitable granules should contain water in an amount of 30 to 40 %, also from 33 to 37 %. The enzyme content is suitable
from 3 to 10 %, for example from 5 to 9 %.

The resulting granules can be rounded (for example, by rolling) in an apparatus such as a spherical shaping apparatus, for ex-
ample, a MARUMERIZER™, and/or pressed. The granules can be spherical before drying, as this can reduce the formation of dust
in the final granular material and/or can facilitate any coating of the granular material.

The granules can then be dried as it is done in a fluidized bed dryer, or in the case of agglomeration in a fluidized bed, they
can be dried immediately (in an agglomerator) to obtain a (solid dry) granular material. Specialists in this field can apply other
known methods for drying granules in the food industry, feed production or enzymes. A fluid granular material is suitable.

Drying is preferably carried out at a temperature of 25 to 60 °C, also from 30 to 50 °C. In this case, drying can last from 10
minutes to several hours, for example, from 15 to 30 minutes. The required time interval, of course, should depend on the number of
granules to be dried, but as a guideline it is from 1 to 2 seconds per kg of granules.

After drying the granules, the resulting granular material is preferably characterized by a water content of 3 to 10 %, such as
5t09 %.

A coating can be applied to the granular material to impart additional (for example, advantageous) characteristics or proper-
ties, such as low dust content, coloring, protection of the enzyme from environmental influences, the presence of activity of various
enzymes in one granule or a combination thereof. The granules can be coated with fat, wax, polymer, salt, ointment and/or a more
liquid ointment or coating (for example, liquid) containing a (second) enzyme or a combination thereof. It should be obvious that
several desired layers of (different) coatings can be applied. A large number of known methods are suitable for coating (ti) on granu-
lar material, which include the use of a fluidized bed, a high-speed granulator, a mixing granulator or a Nauta mixer.

In other variants, additional ingredients may be incorporated into the granulated material, such as processing additives to fur-
ther improve the stability of the granules and/or the stability of the granulated material during storage. The large number of such
preferred additives is discussed below.
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Salts may be included in the granular material (for example, with a solid carrier or liquid). Preferably (as suggested in the ap-
plication EP-A-0758018), salts of inorganic acids can be added, which can improve the processing and storage stability of the dry
phytase preparation. Preferably, the salts of inorganic acids include a divalent cation such as zinc, magnesium and calcium. The most
preferred anion is sulfate.

Further improvement in the stability of the granules can be achieved by including hydrophobic, gel-forming or slowly dis-
solving (e.g. in water) compounds. They can range from 1 to 10 %, for example from 2 to 8 % and preferably from 4 to 6% by
weight (based on the weight of water and the ingredients of the solid carrier). Suitable substances include cellulose derivatives such
as HPMS (hydroxypropylmethylcellulose), CMC (carboxymethylcellulose), NES (hydroxyethylcellulose); polyvinyl alcohols (PVA);
and/or edible oils. Edible oils such as soybean oil or rapeseed oil can be added (for example, to a granulation mixture) as a technolog-
ical additive, although, as a rule, it is preferable that hydrophobic substances (for example, palm oil) They were absent.

Preferably, the granules should have a relatively narrow size distribution (for example, they should be monodisperse). This
can ensure a homogeneous distribution of phytase in granules and/or granular material with the enzyme in animal feed. Other suitable
enzymes may be included in animal feed, which includes pet food. The function of these enzymes is often to improve the rate of food
processing, for example, by reducing viscosity or by reducing the effect of certain food components that prevent its absorption. Feed
enzymes can also be used to reduce the amount of compounds that are harmful to the environment in manure. Preferred enzymes for
these purposes are: carbohydrases such as amylolytic enzymes and enzymes hydrolyzing the plant cell wall, which include cellulases
such as B-glucanases, hemicellulases such as xylanases, or galactanases; peptidases, galactosidases, pectinases, esterases; proteases,
preferably with a neutral and/or acidic pH optimum; and lipases, preferably phospholipases such as mammalian pancreatic phospho-
lipases A2. Preferably, the enzyme does not include enzymes that hydrolyze starch (for example, amylases). In some variants, prote-
ases may be excluded, as they can be harmful if swallowed. If the enzyme is an enzyme that destroys the cell wall of plants, for ex-
ample cellulase, and in particular hemicellulase such as xylanase, then the final granular material may have enzyme activity in the
range of 3000 to 100,000, preferably from 5000 to 80,000 and optimally from 8000 to 70,000 EXU/g (units of xylanase per g). If the
enzyme is a cellulase such as B-glucanase, then the final granular material may have enzyme activity from 500 to 15,000, preferably
from 1,000 to 10,000 and optimally from 1,500 to 7,000 BGU/g (units of B-glucanase per g).

Granules can include from 5 to 20, for example, from 7 to 15 % of the enzyme(s). The enzyme can be naturally occurring or
obtained in a recombinant way.

The granulated material is suitable for use in the preparation of animal and poultry feed. In this variant, it covers a granular
material including phytase and an edible carbohydrate polymer, and the granular material has an activity of at least 6000 units of
phytase /g. In such methods, the granular material is mixed with food substances either as such or as part of a premix. The character-
istics of the granular make it possible to use them as a component of the mixture, especially if the mixture is steamed and then bri-
quetted. In such briquettes, the dried granules may be visible or distinguishable.

It is suitable if animal feed, premix or semi-finished product includes from 0.05 to 2.0, for example from 0.3 to 1.0, optimally
from 0.4 to 0.6 units of phytase /g. Xylanase can be present in amounts from 0.5 to 50, for example from 1 to 40 EXU/g. In addition,
cellulase may also be present in an amount from 0.1 to 1.0, for example from 0.2 to 0.4 BGU/g.

The feed can have a water content of 10 to 20 %, for example, from 12 to 15 %. A suitable amount of enzyme(s) is from
0.0005 to 0.0012 %, such as at least 5 h/mill. In addition, the object of research may also be a way to stimulate growth.

Conclusion. Phytic acid salts (myoinositol hexakisphosphate) or phytates (myoinositol hexakis dihydrophosphate) are the
main form of phosphorus storage in cereals, legumes and oily plants. Thus, they constitute the main source of phosphorus in plant
feeds. However, the bioavailability of such phosphorus in feed is limited. This is a consequence of the fact that they are devoid of
intestinal enzymes that destroy phytates sufficiently to enable the hydrolysis of phytates and thus provide the required amounts of
inorganic phosphate. Additionally, phytic acid is an anti-nutritional factor that forms complexes with proteins and ions (Fe3*, Ca?",
Zn?**, Mg?") and thus reduces the bioavailability of these elements. Thus, the consumption of poultry feed should be supplemented
with inorganic phosphate, whereas phosphorus of phytates is excreted and contributes to the eutrophication of surface water in areas
where intensive poultry breeding is carried out. The use of various enzymes, such as phytases, in feed is becoming more common.
These enzymes are included in order to improve nutrition or the absorption of salts from the feed, and they can also help digest the
feed.

They are usually produced by cultured microorganisms in large fermenters in the industrial production of enzymes. At the
end of fermentation, the resulting broth is usually subjected to several filtration stages to separate the biomass (microorganisms) from
the desired enzyme (remaining in solution). The enzyme solution is then sold either as a liquid (often after the addition of various
stabilizers), or it is brought to a dry composition.

The conducted research confirmed the data obtained in the author's modification of the algorithm for use in breeding broiler
chickens [1-51].
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THE TROPHOLOGICAL BASIS OF THE PHOSPHORUS - PHYTATE SYSTEM

Abstract. Phosphorus is an indispensable element for the growth of any organism. Phytate is a reserve source of phosphorus
in almost all food materials of plant origin. The phosphorus contained in the phytate passes through the gastrointestinal tract of ani-
mals with a single-chamber stomach and is excreted with excrement. Although partial hydrolysis of phytate occurs in the large intes-
tine, the inorganic phosphorus released in this case has no significant nutritional value, since it can only be absorbed in the small
intestine. As a result, such animals do not use large amounts of phosphorus, which has significant nutritional value, despite its pres-
ence in the feed. The excretion of phosphorus contained in phytate with excrement also has known consequences. Over the past dec-
ades, the number of farm animals has increased significantly. At the same time, the amount of manure has increased, which poses a
threat to the cleanliness of the environment in various parts of the globe. This is partly due to the accumulation of phosphate con-
tained in manure in surface waters, which in turn leads to the eutrophication of reservoirs. Bacterial phytases are also used in other
economic activities. As an example, we can mention the process of industrial starch production from grains of crops such as corn and
wheat. The products formed during the raw grinding process, in particular gluten, enter the market as feed for farm animals. Thus, the
analyzed evaluation algorithm allowed us to formulate a concept that includes basic elements for studying the effect of enzymatic
drugs in the poultry body. The design (study scheme) is structured as follows: a control group and two experimental groups of 40
heads of chickens each were formed from a batch of daily young of one brood. Healthy, day-old broiler chickens similar in live
weight will have to be selected for the experiment. Poultry content is outdoor, with recommended microclimate parameters. The
duration of the experiment was 37 days (the time budget was determined by the technological features of poultry keeping).

Keywords: phosphorus, phytate, poultry, research algorithm.

Introduction. Phosphorus is an indispensable element for the growth of any organism. Phytate is a reserve source of phos-
phorus in almost all food materials of plant origin. The phytate content in nuts, cereals, legumes and oilseeds, spores and pollen is 1-
3 %. Complex salts of phytic acid are called phytins.

The phosphorus contained in the phytate passes through the gastrointestinal tract of animals with a single-chamber stomach
and is excreted with excrement. Although partial hydrolysis of phytate occurs in the large intestine, the inorganic phosphorus re-
leased in this case has no significant nutritional value, since it can only be absorbed in the small intestine. As a result, such animals
do not use large amounts of phosphorus, which has significant nutritional value, despite its presence in the feed.

The excretion of phosphorus contained in phytate with excrement also has known consequences. Over the past decades, the
number of farm animals has increased significantly. At the same time, the amount of manure has increased, which poses a threat to
the cleanliness of the environment in various parts of the globe. This is partly due to the accumulation of phosphate contained in
manure in surface waters, which in turn leads to the eutrophication of reservoirs.

Enzymes synthesized by microorganisms and catalyzing the conversion of phytate into inositol and inorganic phosphorus are
widely known as phytases. Microorganisms producing these enzymes include bacteria such as Bacillus subtilis and Pseudomonas,
yeast species such as Saccharomyces cerevisiae, and fungal species such as Aspergillus Terreus. Phytase is also produced by other
Aspergillus species, among which Aspergillus ficuum synthesizes an enzyme with the highest specific activity and more pronounced
thermal stability compared to phytases of other microorganisms (unpublished data).

The idea of adding bacterial phytase to animal feed with a simple stomach has been expressed several times.

However, until now, its practical application has seemed economically unprofitable due to the high cost of microbiological
production of enzymes. Thus, for economic reasons, inorganic phosphorus continues to be introduced into animal feed with a single-
chamber stomach.

Bacterial phytases are also used in other economic activities. As an example, we can mention the process of industrial starch
production from grains of crops such as corn and wheat. The products formed during the raw grinding process, in particular gluten,
enter the market as feed for farm animals. During soaking, phytase is added, and the technological conditions are especially favorable
for mushroom phytases (temperature of the order of 50 °C at pH 5.5). An important advantage of the described process is the possi-
bility of obtaining animal feed from waste products containing phosphate instead of phytate.

It is also proposed to use phytases in soybean processing. Soybeans contain large amounts of phytate, a digestive-impairing
factor that makes proteins unsuitable for use in baby food products, as well as in fish, calves and non-ruminant animal feeds. Enrich-
ing this important protein source with appropriate enzymes increases the commercial and nutritional value of this material.

Studies have been conducted to characterize various phytases in more detail and to improve the methods of their preparation
and practical use. Ullah proposed a method for purification of phytase from the wild strain of Aspergillus ficuum, and also studied a
number of biochemical parameters of the final product of such purification.

It was found that the phytase purified from A.ficuum contains foreign material, which gives one of the bands, which Ullah
identified as phytase, during electrophoresis in polyacrylamide gel.

A similar conclusion can be drawn based on the analysis of amino acid sequences, one of the amino acid sequences of the in-
ternal phytase peptides described by Ullah (see Figure 1B, sequence E) is actually an extraneous protein with a molecular weight of
100 kDa, and gives one of two bands during electrophoresis in polyacrylamide gel in the presence of sodium dodecyl sulfate.

Continuing the analysis of the above data, it should be noted that the amino acid residue at position 12 was identified by this
author as glycine. Using the protein and DNA sequencing technique, we have shown that cysteine, not glycine, is actually present in
this position.

Finally, phytase is a protein with a molecular weight of 85 kDa, which decreases to 61.7 kDa after glycosylation (Ullah,
1988 b). This value is significantly lower than previously given and was calculated based on the relative amount of carbohydrates
released during hydrolysis and the molecular weight of the native protein, which was determined by electrophoresis in polyacryla-
mide gel in the presence of sodium dodecyl sulfate. However, our studies have shown that glycosylated phytase unambiguously has a
molecular weight of 85 kDa, whereas in a deglycosylated protein it ranges from 48 to 56.5 kDa, depending on the degree of deglyco-
sylation.
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It is obvious that the development of an economically cost-effective method of phytase production would be of great im-
portance, in particular, in the industrial production of animal feed. One of the ways to achieve this goal is to use recombinant DNA
techniques, which can enhance the expression of the enzyme in various types of microorganisms producing highly active peptides
and proteins. However, there are currently unknown methods for isolating and cloning DNA sequences encoding phytase biosynthesis.

A method for obtaining and purifying the DNA sequence encoding phytase is described. The isolation and cloning of such a
sequence was carried out using specific nucleotide probes that were developed specifically for the purposes of the present invention.
The required DNA sequence encoding phytase was obtained from fungi, in particular from filamentous fungi of the genus Aspergil-
lus [14].

Another subject of research is a method for obtaining a vector containing an expression factor, which in turn includes at least
one replica of at least one (preferably homologous) DNA encoding phytase. Such a DNA sequence is functionally linked to an ap-
propriate regulatory region that provides a high level of expression of peptides or proteins with phytase activity in host cells suitable
for this purpose.

The expression factor, according to the present invention, can be introduced into a vector, preferably a plasmid, capable of
transforming bacterial host cells and embedding into the genome.

Another subject of the present invention is a method for producing a transformed cell, preferably a bacterial one, which un-
dergoes changes under the influence of the vector described in the previous paragraph. According to the invention, filamentous fungi
of the genera Aspergillus, Trichoderma, Mucor and Penicillium, yeasts of the genera Kluyveromyces and Saccaromyces and so on
can serve as such transformed cells. It is most preferable to use filamentous fungi of the genus Aspergillus as host cells. Transformed
cells are able to synthesize large amounts of recombinant phytase on an industrial scale and at a sufficient level of economic profita-
bility.

Other aspects of the invention relate to recombinant proteins and peptides that have phytase activity in both glycosylated and
non-glycosylated forms; to a method for producing such non-glycosylated proteins and peptides; to proteins and peptides with
phytase activity free from impurities; to monoclonal antibodies reacting with these recombinant or purified proteins.

Comparative biochemical characteristics of the phytase obtained by Ullah from the wild strain of A.ficuum and the addition-
ally purified phytase from the wild type A. ficuum obtained according to the present invention have already been given. Special at-
tention should be paid to the data on specific activity, which indicate that the enzyme we have obtained is twice as high as that of the
phytase described by Ullah.

Discussion. The nucleotide sequence encoding proteins with phytase activity, as well as the amino acid sequences of such
proteins, are of interest. The obtained sequences can be used to develop oligonucleotide probes, which in turn are used in hybridiza-
tion screening studies to identify phytase genes from other sources, especially from various types of microorganisms, which can sub-
sequently be isolated and cloned.

The sequences obtained according to the literature data can be used as starting materials for the construction of «second gen-
eration» phytases. «Second generation» phytases are phytases modified under the influence of mutagenic factors (in particular, by
directed mutagenesis) and having properties that differ from those of wild-type phytases or recombinant phytases, for example, ob-
tained according to the present invention. To optimize a process, its parameters such as temperature and optimal pH, specific activity
of proteins or affinity of substrates are changed.

In relation to this invention, the concept of phytase encompasses a family of enzymes that catalyze reactions aimed at remov-
ing inorganic phosphorus from a variety of myoinositol phosphates.

To determine the activity of phytase, there are many methods, the choice of which is not limited by the present invention. As
an illustration, we can note a method for quantifying the activity of an enzyme by its consumption for the release of inorganic phos-
phorus from 1.5 mM sodium phytate at a rate of 1 micromol/min at 37 °C and pH 5.50.

It should also be borne in mind that the term «phytase» used in the text of this specification refers to all proteins and peptides
with phytase activity. These proteins nevertheless retain phytase activity. Phytases obtained by the proposed method can be used in a
wide variety of processes requiring the conversion of phytate into inositol and inorganic phosphorus.

In particular, the production of phytase, according to the present invention, makes it possible to reduce the cost of its indus-
trial microbiological production and ensure the economic profitability of the latter in the manufacture of animal feed, and ultimately
achieve the same cost-effectiveness ratio of feed use as in the case of the use of inorganic phosphate additives. In addition, the phos-
phorus content in manure will be significantly reduced.

Obtaining phytases at prices comparable to the prices of inorganic phosphate will expand the possibilities of the feed materi-
als industry in terms of increasing the range of high-quality feed. For example, fortification of feed with phytase makes it possible to
eliminate additives of inorganic phosphate and increase the proportion of phytate-containing material in them.

In addition to using the phytase obtained according to the present invention as an additive to animal feed and in the pro-
cessing of soybeans (see above), it can be used in the following industries: production of liquid feed for pigs and poultry. Currently,
the practice of soaking feed a few hours before feeding to animals has become widespread. During this period, phytase converts
phytate into inositol and inorganic phosphate; industrial production of inositol or inositol phosphates from phytate; other industrial
processes using phytate-containing substrates, such as starch production and fermentation, including brewing. Chelation of metal ions
with phytate can make them inaccessible to microorganisms. Enzymatic hydrolysis of phytate eliminates this problem.

These and other items and advantages of the present invention are even more obvious from the detailed description below.

Cloning of genes encoding certain proteins that are produced by a particular microorganism can be carried out in various
ways. One of them consists in purification of the required protein, subsequent determination of its N-terminal amino acid sequence
and screening of the genomic library of this microorganism using a DNA oligonucleotide probe obtained based on the decoded ami-
no acid sequence of the N-terminal fragment. As an example of the successful application of this technique, cloning of the isopenicillin-
N-synthetase gene of Cephalosporium acremonium and isolation of the gene encoding Aspergillus oryzae amylase can be indicated.

Using this approach, we tried to isolate the gene encoding phytase from Aspergillus ficuum. The protein was thoroughly puri-
fied and a number of its biochemical parameters were determined. To isolate the phytase-encoding gene, a set of oligonucleotide
probes was first obtained, which were constructed, as described above, based on the data of the amino acid sequence decoding. As a
control of the entire process, a gene encoding acid phosphatase was similarly isolated, using protein characteristics for this purpose.
Isolation of the acid phosphatase gene did not present significant difficulties. The situation with the release of the phytase gene was
completely different. Despite numerous attempts using probes obtained based on the sequence of N-terminal amino acid residues, it
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was not possible to isolate genomic DNA fragments or clones of the genomic library in which the presence of the gene encoding
phytase could be unambiguously shown.

To solve this problem, the purified phytase was cleaved by CNBr and the resulting protein fragments were isolated, determin-
ing their N-terminal amino acid sequences.

Using the obtained data, new oligonucleotide probes were designed. These oligonucleotide probes proved to be able to identi-
fy specific DNA fragments and are suitable for identifying the required clones of the genomic library. There was no cross-
hybridization between the new clones or DNA fragments obtained in this way and the first set of oligonucleotide probes or clones
isolated using the first set of probes.

In this regard, the second set of probes can also be used to identify coding sequences for the corresponding phytases.

The newly isolated clones were used for hybridization. Discrete mRNAs could be determined only when they were isolated
from mycelium producing phytase. There was no hybridization signal if the mRNA was obtained from a mycelium in which phytase
production was absent. The mRNA was approximately 1800 bases long and theoretically produced a protein with a maximum mo-
lecular weight of about 60 kDa. This value corresponds to the molecular weight of the non-glycosylated protein and the molecular
weight of the protein calculated based on data on the nucleotide sequence of DNA.

Moreover, after the introduction of such mRNA into the fungal cell through transformation, an increase in phytase activity
was observed. This irrefutably indicates that a nucleotide sequence encoding phytase has been obtained. The sequence of amino acid
residues in the purified phytase and in protein fragments obtained after CNBr digestion was the same as the amino acid sequence
calculated based on the nucleotide sequence of the cloned gene.

Isolation of the nucleotide sequence encoding phytase is a prerequisite for obtaining the latter on an industrial scale based on
modern recombinant DNA technology, including operations such as gene amplification, replacement of regulatory elements (promot-
ers, secretion signals) or a combination of various methods.

In this regard, the subject of the present invention is also transformed host cells in which effective expression of peptides and
proteins with phytase activity occurs at high concentrations of these compounds, as well as (if necessary) effective expression of acid
phosphatases. Such cells can serve as filamentous fungi of the genera Mucor, Aspergillus, Trichoderma and Penicillium, yeasts of the
genera Kluyveromyces and Saccharomyces, and bacteria belonging to the genus Bacillus. It is recommended to select forms capable
of intensive secretion of their own endogenous proteins as host organisms.

Of particular interest are industrial strains of Aspergillus, in particular, A. niger, A. ficuum, A.awamori, A.oryzae. Alterna-
tively, Trichoderma reesei, Mucor, miehei, Kluyveromyces lactis, Saccharomyces cerevisiae, Bacillus subtilis, Bacillus licheniformis
can be used.

Transformed cells contain nucleotide sequences that encode the desired protein product, and usually include a signal secre-
tion sequence capable of functioning in a given host and necessary for the release of the synthesized peptide or protein product.

The present invention allows the use of various signal sequences. First of all, it is possible to use signal sequences homolo-
gous to the cloned nucleotide sequence that is to be expressed. On the other hand, to optimize homologous recombination, a signal
sequence can be used that is homologous or largely homologous to the signal sequence at the corresponding gene locus of the host
cell. In addition, it is allowed to use a specially designed signal sequence in order to improve the secretion of the desired product
produced by this organism. The DNA sequence encoding the signal sequence can be attached directly to the sequence encoding the
required protein, through the sequence encoding the processing signal (the site of recognition of the cleavage site), or through a short
bridge, usually no more than a dozen codons in length.

According to the present invention, it is preferable to use signal sequences homologous to the cloned nucleotide sequence to
be expressed, a signal sequence in the form of 18-membered glucoamylase (AG) or glucoamylase (AG) from 24 amino acid residues.
The last two sequences can be either homologous or heterologous to the nucleotide sequence to be expressed.

The expression product or the required nucleotide sequence can be DNA that is homologous or heterologous for a given host
organism.

For the purposes of the present invention, the term «homologous» DNA means DNA from cells belonging to the same bio-
logical genus as the host organism. For example, the cells of Aspergillus fungi are transformed by DNA from fungi of the genus As-
pergillus. This approach makes it possible to improve the properties of fungal cells of this genus, avoiding giving them those proper-
ties that are not characteristic of this organism in the absence of transformation.

«Heterologous» DNA is DNA obtained from cells of more than one genus of microorganisms (as follows from the example
given in the previous paragraph, heterologous DNA can serve as DNA from microorganisms other than Aspergillus, which is used
for expression in Aspergillus cells).

Nucleotide sequences encoding proteins with phytase activity are preferably obtained from fungi. The most preferred
phytase-encoding nucleotide sequences are from the fungi Asperhillus ficuum or Aspergillus niger.

The 5' region of the open readable sequence of the required nucleotide sequence should include a regulatory transcription ini-
tiation zone (or promoter). Any functionally active region of the nucleotide sequence of the host cell can be used, including a pro-
moter homologous to the nucleotide sequence encoding phytase activity, which is subject to expression. However, in most cases, a
region homologous to the region of the target locus is used. This makes it possible to replace the target locus expression product with
the desired product. In this case, the regulatory zone of transcription initiation usually meets the requirements in the sense that the
achieved level of expression and secretion of the protein encoded by the target locus ensures a sufficiently effective production of the
latter. However, in some cases, a higher level of transcription may be required than that provided by the target locus, or it becomes
necessary to obtain an expression product using a specific inducing factor. In such cases, a regulatory transcription initiation zone is
used, which differs from the zone present at the target locus of this gene. A large number of functionally active regulatory zones of
transcription initiation from various species of filamentous fungi are known. These include zones encoding glycoamylase (AG), fun-
gal amylase, acid phosphatase, GAPDH, TrpC, AMDs, AlcA, AbdA, histone H2A, Pyr G, Pyr4, isopenicillin-N-synthetase, PHC,
acid protease, acyltransferase, etc.

It is desirable that the target locus encodes a protein gene with a high level of expression, i.e. a gene whose expression prod-
uct is synthesized at a concentration of at least 0.1 g/1 (at the end of the fermentation process). The duration of such a process, among
other factors, may depend on the nature of the protein required. As an example of such a gene, one can point to the gene encoding
glycoamylase (AG). Other genes of interest include the genes of fungal alpha-amylase, acid phosphatase, protease, acid protease,
lipase, phytase and cellobiodegradase. The loci of the glycoamylase A gene are especially valuable. niger, A. oryzae amylase gene,
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T.reesei cellobiohydrolase gene, Mucor michei acid protease gene, Kluyveromyces lactis lactase gene and Saccharomyces cerevisiae
invertase gene.

The regulatory transcription termination zone can be obtained from the gene used, the target locus, or any other suitable se-
quence. In the presence of other sequences in the cell located below the gene used (in the direction of transcription), the transcription
termination zone, in case of its homology to the target locus, should be significantly shorter than the homologous flanking region.

Usually, a selectivity marker is used that is part of the transformed genome to be expressed, or separated from the trans-
formed site, as a result of which it can be embedded outside the gene used. Since recombinant molecules, according to the present
invention, are transformed predominantly into cells of industrial strains of microorganisms, selectivity markers for controlling trans-
formation should primarily be dominant markers. In other words, their introduction into host cells should not be accompanied by
mutations. An example of such markers that ensure the growth of transformed cells in a controlled nutrient medium is the A.
amdnudulans gene, which supports the growth of transformed A.niger cells on acetamide as the only source of nutrition, and an ex-
ample of markers that ensure antibiotic resistance is the ble gene responsible for resistance to phleomycin, or the hph gene, on which
it depends resistance to hygromycin B.

The selectivity gene should have its own regulatory zones of initiation and termination of transcription and translation, as this
is necessary for independent expression of the marker. As mentioned above, a large number of regulatory transcription initiation
zones are known that can be used in combination with a marker gene. In cases where the phenomenon of antibiotic resistance is used,
the concentration of the latter may vary depending on the type of the latter from 30 to 300 micrograms/ml.

Individual sequences can be attached using one of the existing methods, for example, restriction, joining complementary re-
striction sites and ligating them, obtaining blunt ends by filling protrusions followed by ligation, Bal 31 resection, primer repair, in
vitro mutagenesis, etc. If necessary, multiple bundles (polylinkers) and adapters can be used. They are introduced and removed using
conventional methods in order to facilitate the assembly of constructed expression units. At each stage of the synthesis of such
blocks, fragment cloning, restriction enzyme analysis, sequencing, hybridization and other operations are used. There are a large
number of cloning vectors, but the choice of one or another of them is not a limiting factor in this invention. Cloning is usually per-
formed in E.coli.

The flanking regions may include at least part of the open readable zone of the target locus, especially its signal sequence,
regulatory regions 5' and 3' of the target gene locus, or may extend beyond the regulatory regions. Typically, the length of the flank-
ing area is at least 100 base pairs, preferably at least 200 base pairs, but can reach 500 base pairs or more. The flanking regions are
selected in such a way as to ensure the rupture of the target gene and prevent its expression. This goal can be achieved by introducing
an expression block (including the nucleotide sequence to be expressed and (if necessary) additional elements such as a signal se-
quence, a regulatory transcription initiation zone and/or a regulatory transcription termination zone) into a readable region next to the
5' region by replacing all or part of the target gene with a constructed expression unit, or the introduction of the latter between the
regulatory zone of initiation of transcription of the target locus and the open readable sequence. As already mentioned, in the case of
homology of the regulatory transcription termination zone and the target locus zone, the length of the 3' -flanking region should be
significantly longer than the length of the regulatory transcription termination zone available in the transformed genome.

The subject of this study is also the source material for the construction of «second generation» phytases, i.e. enzymes with
phytase activity, which differ in their properties from the enzymes isolated so far. Phytases of the «second generation» can be charac-
terized by altered optima of pH, temperature, specific activity or affinity for substrates, as well as other differences that increase the
suitability of enzymes for use in certain processes. E.coli is the best object for obtaining such mutations, including directed ones.
E.coli does not have a mechanism for removing introns that may be present in the phytase gene. For expression in these organisms, it
is preferable to use cloned cDNA phytase. The cloned cDNA sequence is easily mutated in well-known ways, after which the mutant
gene can be inserted into the desired genome for expression.

The newly constructed block can be transformed as a cloning vector into a host cell either linearly or in the form of a cyclic
structure, and if necessary it can be removed from the cloning vector. The preferred cloning vector is a plasmid, which is usually
converted to a linear form within about 1 kilobase of the gene used. It is desirable to integrate the phytase expression block obtained
according to the present invention into the genome of a strictly defined type of microorganisms.

There are many methods of transforming filamentous mushrooms. Among these methods, fusion or transformation of proto-
plasts, electroperforation or microbombarding of cells should be noted. Protoplast transformation gives particularly good results, the
use of which has a number of advantages.

First, the mycelium of the fungus of the desired strain is transferred to protoplasts by enzymatic digestion of the cell wall in
the presence of osmotic pressure stabilizers such as KCl or sorbitol. The addition of CaCl2 promotes more intensive incorporation of
DNA into protoplasts. A concentrated solution of polyethylene glycol has a similar effect, which also causes the aggregation of pro-
toplasts, during which DNA is incorporated into aggregates, followed by the capture of the transforming factor by protoplasts. The
protoplasts are then regenerated on a solid medium containing an osmotic pressure stabilizer and, if necessary, a selectivity factor,
resistance to which is encoded by transforming DNA.

Conclusion. After selecting the transformed cells, the presence of the desired gene can be determined in various ways. Dur-
ing the synthesis of a product heterologous to the host, the presence of gene expression is established using antibodies. Another way
is to use one of the varieties of hybridization, which allows you to detect the presence of an embedded gene or its transcription prod-
uct.

Amplification of the nucleotide sequence or expression of the transformed genome is achieved using standard methods, such
as the introduction of multiple copies of the transformant into the transforming vector or the use of the AMDs gene as a marker of
selectivity. The DNA sequence to be amplified may be, as indicated above, either homologous or heterologous to the DNA host cell.

After completing all these operations, the cells can be grown in a normal nutrient medium. In this case, low concentrations of
protease inhibitors such as fluorophenylmethylsulfonyl, alpha-2- macroglobulins, pepstatin and others are used. These are usually
concentrations of the order of 1 microgram/ml - 1 mg/ml. The protease gene(s) can be inactivated to avoid destruction of the protein
product or reduce it.

Transformed cells can be grown in fermenters for continuous or periodic cultivation, followed by isolation of the nutrient
medium and extraction of the final product.

If necessary, a wide variety of methods can be used to purify the final product, including chromatography (in particular,
HPLC), solvent extraction, electrophoresis, as well as other methods and their combination.
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The subject of the present invention is also a top-down processing method in which filtration of the fermentation broth (if
necessary, pre-purified) is accompanied by repeated filtration under sterile conditions, after which the filtered solution is subjected to
concentration. The liquid concentrate obtained in this way can be used for the following purposes:

a) precipitation of phytase and other proteins from it by adding acetone to a final concentration of 60 % (in volume ratio)
with continuous stirring. The precipitate can be dried under vacuum at a temperature of 35 °C. After grinding the dry powder, the
enzymatic product is used as such in experiments on its practical application. The yield of the final product is 90 %.

b) drying in the form of an aerosol using methods commonly used for this purpose with a yield of 80-99 %;

¢) mixing with carriers, for example, with wheat bran. The resulting mixtures can be dried in irrigation columns or above a
liquid layer;

d) for osmotic stabilization with appropriate agents, for example, sorbitol. Preservatives, in particular benzoic acid, can be
added to prevent contamination by microorganisms.

All four described forms of the final product can be marketed for sale to manufacturers of semi-finished products, feed mills,
other consumers and farmers.

Thus, the analyzed evaluation algorithm allowed us to formulate a concept that includes basic elements for studying the ef-
fect of enzymatic drugs in the poultry body. The design (study scheme) is structured as follows: a control group and two experi-
mental groups of 40 heads of chickens each were formed from a batch of daily young of one brood. Healthy, day-old broiler chickens
similar in live weight will have to be selected for the experiment. Poultry content is outdoor, with recommended microclimate pa-
rameters. The duration of the experiment was 37 days (the time budget was determined by the technological features of poultry keep-
ing) [1-30].

Acknowledgments. The authors thank Starchenko N.Y. (Belgorod branch of the Federal State-Financed Institution «Federal
center for animal healthy (FGBI «ARRIAH», Russia) for consultations in the preparation of this material.
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IMMUNOLOGICAL STATUS OF BLOOD AND COLOSTRUM OF MATERNAL COWS AFTER THE USE
OF THE PROBIOTIC «VETOM 1.2»

Abstract. Among the main tasks of cattle breeding is to create conditions for obtaining healthy young animals, ensuring the
maintenance of a high level of productivity in the future. Today, interest in probiotic drugs is increasing in countries around the
world. Probiotics help to reduce the incidence of livestock, improve digestion, metabolism, increase animal productivity, and main-
tain immunological status. Series probiotics «Vetom» are widely used in this industry. These drugs have an extensive range of ac-
tions, one of which is the correction of the immunobiochemical status. The purpose of this study was to study the effect of the probi-
otic «Vetom 1.2» on the immunological status of blood and colostrum. Scientific and economic experience was carried out in JSC
Uchkhoz Prigorodnoye in Barnaul, on black-and-white cows in the autumn-winter period. The manufacturer of the probiotic drug
«Vetom 1.2» is NPF Research Center LLC, Novosibirsk region, R.P. Koltsovo.

When analyzing the research results, we found: 1. Increased indicators during the research period: carotene by 27.4 %, retinol
and tocopherol by 26.5 % and 16.2 %, respectively, gamma globulin by 15.8 %, albumin by 10.6 %. 2. An increase in serum immu-
noglobulins of cows in the experimental group compared with the control group: albumin by 14.4 %; alpha-, beta-, gamma-globulin
by 16.3 %, 13.7 %, 17.8 %, respectively. 3. It was found that in the experimental group of cows on the first day of lactation, the level
of immunoglobulins in colostrum was 31.4 % higher, on the second day — 14.1 % compared with the control group. Based on the
results obtained, the following conclusions were determined: 1. «Vetom 1.2» has a positive effect on the dynamics of the immuno-
logical status of cows' blood. 2. Probiotic helps to increase the level of immunoglobulins in cow colostrum.

Keywords: cattle, black-and-white breed, probiotic, «Vetom 1.2», immune status, biochemical status, blood, colostrum, co-
lostrometer.

Introduction. Among the main tasks of cattle breeding is to create conditions for obtaining healthy young animals, ensuring
the maintenance of a high level of productivity in the future [1, 2].

In our country, the leading breed of dairy cattle breeding is black and mottled. It is characterized by good health, high milk
productivity and good adaptation to maintenance in various climatic conditions [3].

To maintain the biochemical and immunological status, to improve digestion, metabolism, and increase dairy productivity of
cows in our country and abroad, interest in probiotic drugs is increasing [4].

Vetom series probiotics are widely used in this industry. These drugs have an extensive range of actions, one of which is the
correction of the immunobiochemical status [3]. The manufacturer of this drug is NPF Research Center LLC, Novosibirsk region,
R.P. Koltsovo. The aim of the study was to study the effect of the probiotic drug «Vetom 1.2» on the immunobiochemical status of
COWS.

Materials and methods of research. Scientific and economic experiment was carried out by JSC Uchkhoz Prigorodnoye in
Barnaul, on black-and-white cows in the autumn-winter period. Four groups of animals with five heads each were formed for the
experimental and control groups (tab. 1). The groups were selected according to the analogy.

Table 1 — Experience plan

Groups of cows Conditions of experience Conditions of experience
in the experimental group in the control group
The 1st group is experimental (primary heifers) SFR*+probiotic SFR*
The 2nd group is experimental (second lactation) SFR*+probiotic SFR*
The 3rd group is experimental (third lactation) SFR*+probiotic SFR*
Group 4 experimental (fourth lactation) SFR*+probiotic SFR*

SFR* — standard feeding ration

To determine the immunobiochemical status of cows, we conducted biochemical blood tests 30 and 10 days before calving.
The following were determined in blood serum: total protein, albumins, alpha-, beta-, gamma-globulins, total calcium, inorganic
phosphorus, reserve alkalinity, retinol, tocopherol, carotene.

To determine the degree of saturation of cow colostrum with immunoglobulins, colostrum studies were carried out in the first
three days after calving using a «Kruse Kolostrum Densimeter». Using the technique of N.A. Pisarenko, the relative density of colos-
trum was recalculated by the level of gamma globulins [5].

The results of the study. Table 2 shows the results of a biochemical study of the blood serum of maternal cows of the exper-
imental groups.

Table 2 — Immunobiochemical status of the experimental groups

Physiological Number of Groups
Indicators limits of days before p
indicators calving 1 2 3 4

30 79.2+7.1 81469 77,5462 803167

T ] L] 1 27 9 b 5 b 9 k) 9 9
otal protein, g/ 72-86 10 84,1473 84,467 83,6+7,1 85,346,5
30 40,419 41324 40,9+2,1 434427

- - A=, 342, 942, A2,
Albumin, % 30-50 10 45,6452 44718 46,2431 47,6433
30 312424 32,742,1 32.4+18 33,127
Gamma Globulin, % 25-40 10 36,8+4.6 36,5523 372432 38,1533
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Continuation of table 2

e TR e -2
Alpha Globulin, % O BT T BT R A R RTIEY
118.6= 17,6+ 119,6+ 118,448.4
Alkaline reserve, mmol/l 115-145 ig 124,%16127,8 1257,11117{ ,71 1269,16i16§ ,78 126%;& 18f 6
30 2.840.5 2.940.7 2.740.4 3.240.6
Retinol, mmol/l 1452 10 38213 3.650.9 37208 4rl4
+ + + +
Caroene, mmoll 0 st | BanT | Tens | e
Tocopherol, mmll T ot T i [ ases | mrs
Total calcium, mmol/l 2,5-3,13 ig ;:;ig:; ;:gigz: ;:gigft 2;1;(,){;3
Inorganic phosphorus, 1.45-1.94 30 1,5740,2 1,53+0,3 1,58+0,8 1,59+0,7
mmol/l A= 10 18208 181207 1,84=0,6 1,8320,5

When considering the obtained research results, it was revealed that 30 days before calving, there was no significant differ-
ence between the average group indicators in the experimental groups (P>0.05).

When analyzing repeated research results, that is, 10 days before calving (probiotic use — 20 days), we established an unfa-
vorable dynamics of average group indicators in the experimental groups of animals. The results obtained were within physiological
limits. It should be noted a significant increase in some indicators during the research period: carotene by 27.4 %, retinol and tocoph-
erol by 26.5 % and 16.2 %, respectively, gamma globulin by 15.8 %, albumin by 10.6 %.

Table 3 shows the biochemical parameters of the blood serum of the mother cows of the control groups for 30 and 10 days
before calving.

Table 3 — Immunobiochemical status of control groups

Indicators Physiological limits | Number of days Groups
of indicators before calving 1 2 3 4

. 30 78247 82,46 4 79.5%6.3 783+6.8

Total protein, g/l 72-86 10 79.146,7 81,4462 80,6468 79,3462
30 414+16 40.3+2.1 40,5424 432428

. 0 = 3 b 9 3 9 3 5 9
Albumin, % 30-50 10 41,838 39.7+1,5 382432 41,63 .4
30 30,0422 29,742 4 33.142.6 32,723

Gamma Globulin, % 25-40 10 31442 30,521 32,043 4 33,1533
30 13,114 11.841.5 13,5413 14,1416

-, i =1, 8£1, 5£1, =1,

Beta Globulin, % 10-16 10 13,6516 12,3421 13,0+ 12 13,6+1,9
30 14.650.8 13.7£0.9 13.0£0.6 14812

. 0, _ 3 b 5 b 5 3 5 9

Alpha Globulin, % 12-20 10 142432 15,743,1 14,5439 15,1228
Alkaline reserve, 115-145 30 1204£5,8 118,4+7,5 114,7+£5,3 119,3+£7,5
mmol/l 10 121,249.5 1208,6 115,873 | 119,8+7.8
. 30 2,9+0,5 3,0+0,2 2,8+0,4 3,120,6
Retinol, mmol/ 1452 10 2.8+0.2 3,1203 3,0£0.6 2.9+0.4
30 12,5£3.6 11.9+2.1 102+12 12,723

Carotene, mmol/l 7,5-18,6 10 12,743,4 113427 10.8+2.8 12.4+1.8
30 203442 18.622.8 17.722.1 19.2£2.9

Tocopherol, mmol/l 10.8-25.1 10 20,2437 19.4+3 6 17,543,3 18.73.1

Total calcium, 25313 30 2,8+0,5 2,704 2,6£0.6 2.640.3

mmol/l s 10 2.8+0.6 2.8+0.5 2,6+0.4 2,6+0.,8
Inorganic 1.45-1.94 30 1,59+0,2 1,50+0,3 1,6+0,8 1,54+0,2
phosphorus, mmol/l ’ ’ 10 1,60+0,4 1,55+0,2 1,71+0,3 1,59+0,2

After analyzing the data obtained from biochemical studies of blood serum of cows in the control groups, we did not find a
difference in the average group indicators between the study periods. The results of the studies were located within physiological
limits and had no significant differences (P>0.05).

Comparing the results obtained in the experimental and control groups 10 days before calving, we found that the biochemical
parameters of blood serum in the experimental group were higher in the range from 5.2 % to 26.5 % compared with those of the con-
trol group of animals (fig. 1).
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Fig. 1 — Comparative assessment of biochemical parameters of blood of cows of experimental and control groups

When assessing the immune status, we found an increase in serum immunoglobulins of cows in the experimental group com-
pared with the control group: albumin by 14.4 %; alpha-, beta-, gamma-globulin by 16.3 %, 13.7 %, 17.8 %, respectively.

Colostrum of cows of experimental groups was examined with a colostrometer to determine the level of gamma globulins.
The studies were conducted in the first 3 days of lactation after calving. The average group indicators of the study results are shown
in table 4.

Table 4 — The level of immunoglobulins in cow colostrum

Indicator Days of research Groups
Control (SFR) Experienced (SFR*+probiotic)
1 91,9 123,5
Immunoglobulins, g/l 2 49,6 57,8
3 12,1 13,8

Analyzing the results of the study of cow colostrum, we revealed a decrease in the level of immunoglobulins with each sub-
sequent day of lactation. In the experimental group of cows, it was found that on the first day of lactation, the level of immunoglobu-
lins in colostrum was 31.4 % higher, on the second day — 14.1 % compared with the control group.

We also established the dependence of the level of immunoglobulins in cow colostrum on the amount of lactation. So in the
fourth lactation, their level is higher compared to other animal groups. It should be noted that in the control groups, the average level
of colostrum immunoglobulins is lower than in the experimental group, regardless of the number of lactation (fig. 2).

80
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63,3 63,1 64,9
60 54,5
49,3 50,9 222
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4
3
2
1

The 1st group  The 2nd group  The 3rd group Group 4
M Experimental group (SFR+probiotic) ™ Control group (SFR)

o O o o o o

Fig. 2 — Colostrum immunoglobulin levels in experimental groups, g/l

Conclusion. Based on the results obtained, the following conclusions can be drawn:

1. The use of the probiotic drug «Vetom 1.2» has a positive effect on the dynamics of biochemical parameters of blood serum
of cows, therefore, on the immunological status of animals.

2. The use of the probiotic «Vetom 1.2» helps to increase the level of immunoglobulins in cow colostrum, thereby such co-
lostrum can contribute to increasing the resistance and safety of young animals.
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300TEXHUYECKHUE OCHOBBI _
PA3BUTHUSA ’KNBOTHOBOACTBA U PBIBHOI'O XO35UCTBA

VJIK 636.087.7:636.2.084.523
B.II. Bumkoeéckasn, A.B. Heanoe

BJIMSTHUE TPEMUKCA «JIAYPA» B PAHUOHAX JJAKTHPYIOIIUX KOPOB HA MOJIOYHYIO
NPOAYKTUBHOCTBb U KAYECTBO MOJIOKA

AHHoTanus. B xozxe uccienoBanus ObUTH OLICHEHBI pe3yIbTaThl IPUMEHEHH peMuKca «Jlaypay B paruoHe JOHHOTO cTajaa
00O «bopucosckue MonoyHsle GepMbl». V3yueHne moka3ano, 4To BHEAPEHHE JAHHOTO IMPEMHUKCA B KOMOUKOPM JUIsl JTAaKTHPYIOLTHX
KOPOB 3HAYHTEIBHO YIIydIlaeT UX (pH3HOJOTHUECKOE COCTOSHHE, CIIOCOOCTBYeT (hOPMUPOBAHMIO HMMYHHUTETa K 3a00JIEBaHHIO Ma-
CTHTOM, 4TO UT'PaeT KIIOYEBYIO POJb B COXPaHEHHH 310POBBsI JKMBOTHBIX M 00ecledeHH! UX NMPOAyKTHBHOCTH. Kpome Toro, mprme-
HEHHUE IPEeMHUKCa CIIOCOOCTBOBAJIO YBEITHMUCHHUIO CPETHECYTOTHOTO Haj0s1 10 5 %, 4TO CBHAETEIBCTBYET 00 3 )EeKTHBHOCTH MPEMHK-
ca. YiydnreHue Takke 3aMKCHPOBAaHO B KAY€CTBE MOJIOKA, @ UMEHHO IOBBIIICHIIO MacCOBOH JOJIH JKHUpa 1 Oellka, YTO UMEeT Bax-
HOE 3Ha4YeHHE IS SKOHOMHYECKHX MOKa3zaTesnel pepMepckoro xo3sicraa. Tarxke 3aMEUeHO MOJIOKHUTEIBHOE BIUSHUE IPEMUKCA Ha
oe1aeMocTh kopMoB. ClieJoBaTeNbHO, UCTIONb30BaHNeE «Jlaypa» He TONBKO MOBBIMIAET MPOAYKTUBHbBIE KauecTBa KOPOB, HO U obec-
neynBaeT Oosee palMOHAIbHOE HCIOIb30BAaHIE KOPMOB, YTO B UTOTE MPHUBOJUT K YIyUIIEHHIO 00mmeil s3koHOMHUYeckoi 3¢ heKTuB-
HOCTH MOJIOYHOTO MPOU3BOJICTBA.

KnroueBble ciioBa: KOpOBHI, IpeMUKC «Jlaypa», pamyoH, KOpMIIEHHEe, MOJIOYHAs NPOXYKTHBHOCTD, (PM3HOJIOTHIECKOE CO-
CTOSIHUE, MaCTHT.

INFLUENCE OF THE PREMIX «LAURA» IN THE RATIONS OF LACTATING COWS
ON MILK PRODUCTIVITY AND MILK QUALITY

Abstract. The study assessed the results of using the premix «Laura» in the diet of the dairy herd of Borisovskie Dairy Farms
LLC. The study showed that the introduction of this premix into the compound feed for lactating cows significantly improves their
physiological condition, promotes the formation of immunity to mastitis, which plays a key role in maintaining the health of animals
and ensuring their productivity. In addition, the use of the premix contributed to an increase in the average daily milk yield of up to
5 %, which indicates the effectiveness of the premix. Improvement was also recorded in the quality of milk, namely an increase in
the mass fraction of fat and protein, which is important for the economic performance of the farm. A positive effect of the premix on
feed palatability was also noted. Consequently, the use of «Laura» not only improves the productive qualities of cows, but also en-
sures a more rational use of feed, which ultimately leads to an improvement in the overall economic efficiency of dairy production.

Keywords: cows, premix «Lauray, diet, feeding, milk productivity, physiological condition, mastitis.

Beenenne

OO0ecreyeHHOCTh JaKTHPYIOIIUX KOPOB MUKPOAJIEMEHTaMH OIPENesIeTCsS UX COep)KaHHeM B KOpMax, JOCTYIHOCTBIO, CTe-
TICHBIO YCBOCHMSI 1 MHTEHCHBHOCTBIO CEKpelny ¢ MoJIokoM. [TonoxkurensHOe NeiCTBHE MPEMUKCOB B PAI[IOHAX KOPOB U UX BIIMSIHUE
Ha MOJIOYHYO NIPOAYKTUBHOCTb U XUMHUECKHUI COCTAaB MOJIOKA JIOKA3aHO PAZOM UcciaefoBaHui [2, 3, 7].

[ToTpeGHOCTD KUBOTHBIX B MHUKPODJIEMEHTaX 00yCJIOBJIEHA HE TOJBKO OPraHUYECKUM M MHUHEPAILHBIM COCTABOM CKapMIIH-
BaeMbBIX KOPMOB, HO U TaKUMH (pakTOpami, Kak YPOBEHb MOJIOYHOH MPOTYKTUBHOCTH, (YU3UOIOTHUECKOE COCTOSHUE — OepeMeH-
HOCTb, JIaKTanus. B meprox akTanuy Ha CHHTE3 MOJIOKA PacxXoayeTcs OOJbIIoe KOJMYECTBO MUHEPAIBHBIX BEIIECTB, 3aTPATHl KO-
TOPBIX HEOOXOJMMO BOCIIONHSTH 32 CUET YBEINUEHHS UX TIOCTYIUICHUS B OPTaHH3M C PAIllHOHOM.

Hcnonp3oBanue 3(HUPHBIX Macesl B PalMOHAX JIAKTUPYIOMINX KOPOB IPEACTaBIIsieT cO0OIl MepCHeKTHBHOE HANpaBieHUE B
JKMBOTHOBOJICTBE, CIIOCOOCTBYIOIIEEe MOBBIILICHUIO MOJOYHOI MPOAYKTUBHOCTH M YJIYYIIEHHIO KadecTBa MOJIOKA. D(HUpHBIE Macia,
obnaasi aHTUMUKPOOHBIMM M aHTHOKCHJIAHTHBIMH CBOWMCTBaMM, MOTYT OKa3bIBAaTh IOJIOKHTEIBHOE BIMSHHE Ha OOMEH BEIECTB,
CIOCOOCTBYS JTy4IlIeMy YCBOSHHUIO IMUTATENBHBIX BEIIECTB M CHIKAsI CTPECCOBBIE COCTOSIHUS y )KHMBOTHBIX [4]. Kpome Toro, a¢upHbIe
Macia 00JagaloT aHTUCTPECCOBBIMH CBOMCTBAMH, YTO OCOOCHHO aKTyajJbHO JUIS JIAKTUPYIOIINX KOPOB, UCIIBITBIBAIOIINX HArpy3KH
Ha OpPraHU3M B IIEPUO] JIAKTAIIMH. Y CTPaHEHHE CTPECCOBBIX COCTOSHHH HANPSMYIO BIUSAECT Ha MPOAYKTHBHOCTH XHBOTHOTO, YTO
BEZIET K YBEIMYCHUIO KOJIMYECTBA M KauecTBa MOJIOKA. Vconb30BaHne 3UPHBIX Macell MOXKET TaKXkKe YIy4IIHUTh MUKPOQIOPY KH-
[IEYHHKA, YTO CIOCOOCTBYET ONTUMH3ALUH MPOLECCOB (PEPMEHTAMH W CHIDKCHHIO PHCKa Pa3BUTHS 3a00JICBaHWI JKEITyIOYHO-
KHIIEYHOTO TpakTa [7].

JlaHHas MHULIMATUBA HE TOJIBKO HAlleJIeHa Ha YJIy4IIeHHEe MPOJYKTHBHOCTH B MOJIOYHOM JKHBOTHOBOJCTBE, HO ¥ ITOTYEPKH-
BaeT Ba)KHOCTh NMPHUMEHEHUs SIKOCUCTEMHBIX MOJXOJ0B B CEJILCKOM XO35IHCTBE, a IMEHHO B XMBOTHOBOACTBE. lcnons3oBaHue ote-
YECTBEHHBIX KOMIIOHEHTOB MO3BOJISET HE TOJNBKO MOBBICHTH 310POBbE U MPOIYKTHBHOCTh )KUBOTHBIX, HO U TAKUM 00pa3oM crocoO-
CTBYET CHIKEHHIO CE0ECTOMMOCTH MTPOU3BEIEHHBIX PEMHKCOB.

O0beKThI M METObI MCCJIETOBAHUS

Hccnenosanus 6putn mpoBenensl Ha 6ase npeanpusatus OO0 «Bbopucosckue depms», pacmonokeHHOro B boprcoBckom
paitone benropoackoii o6mactr. OOGBEKTOM HCCIIEOBAHHS CTANM JAKTUPYIOIIHE KOPOBBHI AWPIIMPCKOH TOPOJIBI U IpeMuKe «Jlaypay
npon3BoacTBa OO0 «ArpoBurldkc».

IesbI0 1aHHOM pabOTHI CTANO M3yUYeHUE BIMSHUS MpeMuKca «Jlaypa» Ha MOJIOYHYIO MPOJIYKTHBHOCTb KOPOB Pa3HBIX JAKTa-
Ui, KAaUeCTBO MOJIOKA, a TAaKk)Ke M3yUeHUE BIMSIHUS MTPEMHKCA Ha (HU3HOIOTHYECKOE COCTOSIHIE H YCTOHYMBOCTD KPYITHOTO POraToro
CKOTa K OOJIe3HsAM, TaKUM Kak MacTHT. [ JOCTHXKEHHUS 3TUX Lieneil ucnoib3oBancs npemukc «Jlaypa» xommanun OOO «Arpo-
BHT3KC)) nus3 HaTypaJ'lele PaCTUTEIIbHBIX KOMIIOHEHTOB.

B cocra npemukca BXoasT: 3¢upHbIe Macia, BATaMUHEI A, D, E, C, aHTHOKCHIaHTHI, OpTaHUYECKHIA HAITOTHHUTEIb.

[Ipemuxc «Jlaypa» BBOIUIN B palMioH JIAKTHPYIOLINX KOPOB JOHHOTO cTana roga. [lo Meromy map-aHaoOroB Jjisi pOBeEe-
HUS UCCIIEOBAaHMS CPOPMHUPOBAIH YETHIPE TPYIITBI JAKTUPYIOMNX KOPOB pa3HbIX Jakramuid mo 100 roioB B xaxmoit rpymme. [lep-
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Bas rpynmna — KOHTPOJIb, BTOPast, TPEThsl U YETBEPTAast IPYIIIbl — ONBITHBIE. [1010MBITHEIE )KUBOTHBIE COAEPIKATIUCH B OJJHOM KOpITyCe,
HO B Pa3HBIX CEKIIMAX.

ITpu noxGope )KUBOTHBIX B TPYIIIBI YIUTHIBAINCH BO3PACT, XKUBAs Macca, JIAKTallKsl, MOJIOYHAsl IPOLYKTHBHOCTD, (HU3HOIIO-
THYECKOE COCTOSIHUE. B TedeHHe MOArOTOBUTENFHOTO U MEPEXOJHOTO MEPUOI0B HAyYHO-XO35HCTBEHHOI'O OIBITA KOPMIJIEHHE U CO-
JIepKaHUe KHUBOTHBIX MPOBOJAMIOCH COTJIACHO C TEXHOJIOTHEH XO035iicTBa. Y CIIOBHS COAEpKaHMs, KOPMJICHUS, TOCHHS, JOCHUS IS
BCEX KHBOTHBIX ObLTH OJMHAKOBBIMU. OTIINYHE 3aKITFOYATIOCH JIUIIH B IOTIOJHUTEIIFHOM BBEIICHUU B PAIlIOH KOPOB OIBITHBIX TPYIIT
npemukca «Jlaypay.

Panyion noAoONbITHEIX KOPOB COCTOSI U3 CIEAYIOIUX KOPMOB: CHIOC KyKypy3HbId 2023 r — 17 Kr, CeHa)X OJHOJIETHUX TPaB
2023 r — 8 KT, CBEKIIOBHYHBIA OTXKATHIN )KOM — 9 KT, COJIOMBI MIeHuYHOU 0,5 KT, KOMOMKOpMa (3epHO KYKYpY3bl — 4 KT, 3epHO sTUMe-
HS — 2 KT, 3¢pHO MIIEHHUIBI — | KT, )KMBIX PanCoOBBIA — 2,5 KT, IIPOT MOICOJIHEYHBIH — 2,5 KT).

B cooTBeTCTBHU CO CXEMOH HCCIIeIOBaHUs MepBasi IPyIna — KOHTPOJb, BTOpas — ONBITHAS, TPEThSI — OIBITHAS, YeTBEPTAas
onbITHas (Tada. 1). JmuTensHOCTh MpoBeaeHus onbita — 90 qHEH.

Tao6auna 1 — Cxema Hccaeq0BaHui

I'pynma Koi-Bo KHBOTHEIX, XapakTepuCcTHKa KOPMIICHHS
TOJ

I xonTpONBHAS 100 OCHOBHO¥ paIryoH + KOMOHKOPM (UCIIONTB3yEMBIi B XO3SHCTBE)

OCHOBHO# palyoH + KOMOUKOPM (HCTIONB3YEMBIH B X034HCTBE + npeMukc «Jlaypa»
II onprTHAs 100

B KOJIMYECTBE 3 I/TOJ B JICHB)

OCHOBHO# panyoH + KOMOUKOPM (HCIIONB3YEMBIH B X034HCTBE + npeMukc «Jlaypa»
III onbITHAS 100

B KOJIMYECTBE 5 I/TOJI B JICHb)

OCHOBHO¥ paIyioH + KOMOMKOPM (HCIOJIb3YeMBIl B X03sHCTBE + npeMuKc «Jlaypay
IV onprTHas 100

B KOJIMYECTBE 7 I/TOJN B JICHB)

[ TOCTIDKEHHsT OJHOPOTHOCTH PACTIpeNieNiCHNs] IPEMHUKCAa B KOMOUKOpPME COCTABIISIOIINE CMEIIMBAIN Ha CIIEHUATH3HPO-
BaHHOM oOopynoBanuu komrnanun OO0 «ArpoBurdxcy. Jlns obecriedeHruss TOUHOCTH PACIPEISIICHUS U MOEAaHUs HEOOXOAUMBIX
JIO3UPOBOK ITPEMHUKCA ¢ KOMOMKOPMOM Ha TOJIOBY B CYTKH CKapMIIMBAJIH J0OABKY BO BpeMs JOCHHUS B WHIUBHIYaTbHBIX KOPMYIIIKaX.

s mpoBeneHusT UCCIeIOBaHMSI PAKTHKOBAINCH PA3IMYHBIC METOABI 300TEXHUYECKOTO, (PU3MOIOTHUECKOTO U OMOXUMHYE-
CKOTO aHajm3a.

Pe3yabTaThl 1 HX 00CY:KAEeHUS

[Ipomomkas wccienoBaHue, BHUMaHUE OBUIO YIEJICHO HE TOJNBKO KOJMYECTBEHHBIM, HO U KAYECTBEHHBIM MOKA3aTENsAIM KOP-
MocMecH. B mporiecce HaOMIOMCHHUI OTMEYAIOCh, YTO YMECHBIICHHE YPOBHS OCTATKOB KOPMOCMECH IMOJIOKHTEIHLHO CKa3ajJoCh Ha
3I0POBbE KUBOTHBIX. ClIeyeT OTMETUTB, UTO YKE Uepe3 ABE Helenl CKapMIIHBaHHs TPEMHUKCA YPOBEHb OCTATKOB KOPMOCMECH CHH-
3uiics (tao. 2).

Tabauna 2 — YpoBeHb 0CTAaTKOB KOpMocMecH, % MEm

I'pynna 1 1eHb onbITA 14 neHnb onbITa 90 neHb ONbITA
I koHTpOIBHAS 7,5+0,052 7,240,043 6,840,034
II onbITHAS 7,8+0,047 3,3+0,029 3,0+0,021
III onpITHAsS 8,0+0,038 2,840,011 2,5+0,019
IV onbiTHAs 6,5+0,067 3,440,023 3,240,052

Jlo nmpoBeneHus onbiTa ypOBEHb OCTATKOB KOPMOCMeECH ObLT B mipenenax 7,45 %, uepes3 JBe Heaelu pe3yIbTaThl B KOHTPOJIb-
HOM TpyMIe OKa3aluch NPUMEPHO Ha TOM K€ YPOBHE, B ONBITHBIX )K€ TPYIIax YpOBEHb OCTATKOB CHU3MICS 10 3,16 %. JlaHHbIe 1M0-
KazaTesu ObUTH CTaOWIIBHBI 10 OKOHYAHUSI UCCIICIOBAHNSL.

Taxxe oTMedanach OOJbINAs aKTHBHOCTH MOENAHUSI KOPMOB Y KOPOB OIBITHBIX TPYI, @ KOJHYECTBO MOAXOI0B KOPOB K
KOPMOBOMY CTOJTy MOATBEPIKAAET BHICOKYIO A (PEKTHBHOCTH MPEMHKCA B CTUMYJISIIMH AMMETUTA KUBOTHBIX. DTO SBJICHUE HE TOIHKO
YKa3bIBaET HA MOJOXKUTEIHHOE BIMSHNAE JOOABICHHBIX KOMIIOHEHTOB HA MHUIIEBAPUTENHHYIO CUCTEMY, HO U CBUIETELCTBYET O TOM,
YTO )KUBOTHBIE MPEANIOYUTAIOT KOPM C J0OABICHHEM IMPEMHKCA, BEPOSTHO M3-3a €r0 YIIYYIIEHHOTO BKyCa M IIUTATEIbHBIX CBOMCTB.

HW3BecTHO, 4TO pazHOOOpasue B pallMoHe, BKIIOYAs IPEMHUKCHI, CIOCOOCTBYET YBEIMYECHHIO HE TOJILKO KOJIMYECTBA MOJXO0I0B
K KOPMOBOMY CTOJIY, HO U 00IIel MPOAYKTHBHOCTH KUBOTHBIX.

Kpome Toro, akTHBHOE MoeAaHne KOpMa yKa3bIBaeT Ha IOJIOKUTENbHYIO TUHAMUKY B 3JJ0pPOBbE KOPOB, YTO, B CBOIO OYEPE/b,
MOJKET OKa3bIBATh BIUSHHUE HA UX MOJIOYHYIO TPOYKTHBHOCTb.

B xoze npoBeneHus UcciieioBaHKs HaOII0aIH 32 MOJIOYHOH MPOYKTUBHOCTBIO MOOMBITHEIX KOPOB. [loy4eHHbIe TaHHbIe
yKa3aHbl B Tabnmie 3.

Tadauna 3 — CpeaHecyTO4YHBII HA10ii KOPOB B TeUeHHe HCCIe0BaHMS, KI/ToJ1. M+m

I'pynna HauaJo ucciienoBanust Yepes 30 nqueii Yepe3s 60 queii Yepes 90 nueii
I xoHTpOJBHAS 23,7+0,56 23,5+0,42 23,6+0,62 23,6+0,41
11 ombiTHAS 23,9+0,68 24,2+0,57 24,4+0,39 24,5+0,35
111 ombITHAs 24,0+0,49 24,4+0,62 24,7+0,51 24,8+0,37
IV onbiTHas 24.2+0,38 24,6+0,44 24,7+0,55 24,9+0,40

AHanu3 NaHHBIX, IPEICTABICHHBIX B Tabmuie 3, AEMOHCTPHPYET TEHACHIMIO K OCTEIIEHHOMY MOBBIIICHHIO CPETHECYTOY-
HOTO HaJI051 Y KOPOB OIBITHBIX IPYIIL. 32 BpeMsl SKCIIepHMEHTa Ha0JII01alIoCh CTa0MIIbHOE yBEIHYEHHE Hal0s B nuana3oHe ot 0,6 1o
0,8 xr Ha rosoBy B CyTKH. HecMOTpsl Ha TO, YTO 3TH MOKa3aTeJu MOI'YT MOKa3aThCS HE3HAYMTENbHBIMH B MaclITa0ax OTIEIBLHOTO
JKMBOTHOTO, MX BIIMSHUE Ha OOIIM BaJOBBIA HAZOH 3a JAKTALlMIO OKA3bIBACTCS BeChMa CyLIeCTBEHHO. Hamoli KOpOB KOHTPOJIBHOM
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TPYIIIEI OCTaBAJICS Ha MPEKHEM ypPOBHE, 3TO CBHJETEIHCTBYET O ITOJIOXKUTENFHOM BIMSHUN MpeMuKca «Jlaypa» Ha MOJOYHYIO TpoO-
JIYKTUBHOCTb JIAKTUPYIOLIUX KOPOB.
B xoze uccnenoBanus Takxe oOpariany BHUIMaHUE Ha Ka4E€CTBO MOJIOKA U €r0 OPraHOJICITHYECKHE CBOUCTBA (Tabi. 4).
OKCNepTU3y MOJIOKA 110 OPraHOJENTHYECKUM MIPU3HAKaM IIPOBOAMIIM BO BPeMs KaXI0H KOHTPOJIBHON JOHKH B JJaOOpaTOpHU
npeanpuATus. Y cpeaHeii npoOsl MOJIOKa, OTOOPAaHHOM OT Kakaoi rpymmsl KopoB, cormacHo [[OCTy 52054-2003 npoBoauiy oreH-
Ky BHEIIHETO BHJa, KOHCHCTEHIINN, BKyca, 3ar1axa ! IIBeTa.

Tabauna 4 — Opra"oJienTuyeckne MOKa3aTeJu MoJIOKa KOPOB
Iloka3zarenn I kouTpoabHas IT onbITHAS I1I onbiTHAR IV onbiTHAs
rpynna rpynmna rpynmna rpynmna

Buenrnuii Bug

OnHOpOIHAS KUIKOCTH 0€3 0CAJKOB U XJIOMBEB
1 KOHCHCTEHIIHS

OpHOpPOIHBIH, GeIblii Co ciierka

Iser OIHOPOTHBIH, OENBIi C KENTOBATHIM OTTEHKOM
JKEJITOBATBIM OTTCHKOM

3amax YwcThlii, 63 TOCTOPOHHUX 3aI1aX0B, HE CBOMCTBCHHBIX CBE)KEMY HATYPAITbHOMY MOJIOKY

Bkyc IIpuATHBIN, OJHBIN, XapaKTEPHBIA MOJIOYHBIN

Hcxons w3 BBIIEYKAa3aHHBIX JAHHBIX, IPUMEHCHHUE UCHBITYEMOTO MPEMHUKCA JAKHPYIOUIMM KOPOBaM HE OKa3aJio OTpHUIla-
TEJILHOTO BO3/CHCTBHS Ha TEXHOJIOTHYECKHE W BKYCOBBIE KadecTBa MOJOKa. 10 opraHONENTHYECKHM ITOKa3aTessIM MOJIOKO BCEX
nojonslTHBIX Tpym, cornacHo I'OCTy 52054-2003 oTHOCUTCS K BBICILIEMY COPTY.

3a BpeMs MPOBEAEHHsI Hay4YHO-HCCIIEI0BATELCKOTO OIBITA HAOIOAH 32 COAEPKaHUEM JKUpPa B MOJIOKE HOJOMBITHBIX KO-
POB U onpenensiy ero cojaepkanue cornacHo 'OCTy 5867-90 (tabum. 5).

Tabauna 5 — MaccoBasi 10J151 KHpPa B MOJIOKe KOPOB B IepHOJ IPOBeeHHsl onbITa, % M+m

I'pynna
Mecsn
I xoHTpOJILHAS II onbiTHAS III onbITHAS IV onbiTHAs
Maii (uepe3 30 mHeit) 3,53+0,030 3,54+0,024 3,53+0,028 3,54+0,029
HUrons (aepe3 60 nHeit) 3,52+0,027 3,55+0,023 3,54+0,024 3,56+0,030
HWroms (aepes 90 nueit) 3,53+0,032 3,56+0,021 3,55+0,026 3,58+0,031
Cpennuid, 3a IeprO MPOBEACHUS OIBITA 3,53 3,55 3,54 3,56

KupHOCTH MOJIOKa KOPOB OINBITHBIX I'PYII HE3HAYMTEJILHO, HO BCE )K€ MPEBBIIIaia XKUPHOCTh MOJIOKa KOPOB KOHTPOJILHOMN
rpynisl. B cpeanem no rpymnme 3a nepuoJ NpoBeJeHUs] Hay4YHO-UCCIEA0BaTEIbCKOTO OIIBITa MaccoBas 10 xkupa kopos 11-if u I11-i
u IV-ii rpynmsl Ha 0,02, 0,01 u 0,03, oTnuuanack OT mokasarenei Xupa MOJOKa KOPOB KOHTPOJIbHOU rpynmnel. ClienyeT OTMETHTb,
YTO KHUPHOCTh MOJIOKa KOPOB BCEX TPYII ObLIa BbIIIEC OOMICTIPUHATON OasucHo# HOpMbI 3,4 % Ha 0,13, 0,16, 0,14 u 0,15 %. Ilo
HallleMy MHEHUIO, TIOBBIIICHIE KOINYECTBA )KUPA B MOJIOKE KOPOB OMBITHBIX TPy 00YCIOBIEHO H3MEHEHUSIMU B (DH3HOTOTHIECKOM
COCTOSIHMH JKHBOTHBIX IOJ] BO3A€HcTBHEM mpeMuKca «Jlaypa». B wacTHOCTH, yBenHUeHHEe MAacCOBOH JIONM KHUpPa B MOJIOKE 3aMETHO
CKa3bIBAaeTCS HE TOJBKO MO MECSIaM JIAKTalluH, HO U IMOJ| IeHCTBHEM Pa3sHOTO KOJIMYecTBa N03upoBKHU «Jlaypa». IIpu npoBenenun
aHanM3a BIMSHUS Pa3INYHBIX (AaKTOPOB HA JKHPHOCTH MOJIOKa KOPOB HEOOXOANMMO YUUTHIBATH 3HAYMMOCTDH TMOJIyYEHHBIX TaHHBIX.
Pe3ynbTaThl HalIlero MCCleNOBaHUS NOATBEPIMIM, YTO Jake HEOOJNbIIME OTIMYHMS B IOKa3aTesX IO IPyIMIaM JKHBOTHBIX MOTYT
HUMEThb NPAKTUYECKOe 3HaYeHUE AJIS1 MOJOYHON NMPOMBIIIIEHHOCTH. [1oBbIIIIeHHas XKUPHOCTh MOJIOKA KOPOB ONBITHBIX TPYII CBUIE-
TEJILCTBYET O TMOTEHIUAIBHO JIYYIIMX MPOAYKTaX, KOTOPbIE MOTYT yJIOBJIETBOPHThH PACTyIIHE MOTPEOHOCTH MOTpeOuTENel B BBICO-
KOKAa9eCTBEHHBIX MOJIOUHBIX MPOTYKTaX.

JlaHHBIE O )KUPHOCTH MOJIOKA, IPEBHIIIAIOIIEH Oa3UCHYI0 HOPMY, OTKPEIBAIOT HOBBIE TOPU3OHTHI AT JATbHEHIIET0 UCCIIeo-
BaHMS U pa3pabOTKH PEKOMEHIAIMIA 10 YTyUIICHUIO MPOJYKTHBHOCTH CTAfa.

Copeprxanne 6enka B MOJIOKE TIOAOTIBITHEIX KOPOB IMPHBEACHO HAa PUCYHKE 1.

= Anpent

B Mah

1 Mo

B CpefHuia, 33 nepuog
NPOBELEHHA ONkITa

Puc. 1 — MaccoBasi 10,151 GeJika B MOJIOKe KOPOB B IIEPHO/ IIPOBeIEHUsI ONbITA, Yo
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YcraHOBIEHO, UTO B CPEIHEM II0 TPYIIIaM 3a IIEPHO IPOBEICHNUS HayIHO-HCCIEA0BATENBCKOTO OIbITa, COEpKaHNe OeKa B
MOJIOKE KOPOB y OIIBITHBIX TPYTI B CpaBHEHNH ¢ KoHTposeM Ha 0,6 u 0,9 % Gomnbie.

VBeJM4YeHHe Hal0eB M TOBBILICHHE B MOJIOKE MAacCOBOM JOJHM Xupa U Oelka MOATBEPIKAAIOT, YTO HE TOJILKO HAIHYME Ipe-
MuKca «JIaypay B pallMoHe, HO U €ro KOJIMYECTBO MOJOXKUTEIBHO BIUSIOT HA MOBBIIICHHE NPOAYKTHBHOCTH U Ka4eCTBEHHBIC TTOKa-
3aTeJIH MOJIOKa.

OpHIM W3 IIaBHBIX MTOKa3arelsied (H3HOJI0TNIECKOTO COCTOSHIS KOPOB, 32 KOTOPBIM ITPOBOIMIN 0c000€ HAOIMIOAEHNE, SIBIIS-
JIOCh IIPOSIBIICHNE IPU3HAKOB MacTUTa (Tadumna 6).

Tab6uuna 6 — 3a00;1eBaeMOCTb KOPOB CYOKJIMHUYECKUM M KJIMHHYECKHMM MAaCTHTOM
B X0/Ie peaJIu3alliy HCCIe0BAHMUS], T0J1.

Iepuon Uepes 30 gnueit mocie UYepes 60 nueii mocie UYepes 90 nueit nocie
HayaJia OIbITa Havaja OIlbITa Hayajia OIbITa
I'pynna
I xoHTpOIBHAS 6 rom. S rom. 5 ron
II onbITHAS 3 rou. 1 rom. 1 rom.
III onwITHAsS 2 TOIL 1 rom. -
IV onbiTHAs 1 rom. 1 rom. -

3a0071€BaeMOCTb CKPHITHIM, MSTKO TEKYIIUM MACTHTOM y JTOWHBIX KOpOB OblTa 3aHKCHpOBaHA BO BCEX IPYMIaxX )KUBOTHBIX,
OJIHAKO B OTBITHBIX IPYTIAX KOJHMYECTBO 3a00JICBIINX 3HAYUTEIBHO CHIDKAIOCH, COCTABUB JIMIL IOJOBHHY OT 00mIero yncia. Bax-
HBIM HAOJIONAaeMbIM (aKTOPOM CTall0 3aMETHOE CHIDKCHHE PELUIMBOB MACTHTAa y JKUBOTHBIX, YK€ MepeHecmux 3adoneBanue. B
OTJIYHE OT KOHTPOJIHHO IPYIIMBI, B OMBITHBIX TPYIIaX PEIUAUBOB 3a00JICBaHUS HE 3a(pUKCUPOBAHO.

Takum 00pa3oM, MOKHO 3aKIFOUUTh, YTO MPEMHUKC «Jlaypa» CTUMYIHPYyET MeTaOOMYECKHE MPOILECChl Y KOPOB B JaKTallH-
OHHBIN IIEpUOJI U IOMOTAET MPEAOTBPALIATh MACTUT, YTO CBUACTEIBCTBYET O KPEIUIEHUH UIMMYHHON CUCTEMBI IIPU €ro IPUMEHEHUH.
Y4uUTBIBasI, YTO MACTHT Y KOPOB BBI3BIBACT 3HAUUTCIIHHBIC (DUHAHCOBBIC MOTEPH, CBSI3aHHBIC CO CHIKEHHEM 00bhEMa M KayecTBa Mpo-
M3BOJICTBA MOJIOKA, BHIOPAKOBKOM 3a00JICBIIMX JKMBOTHBIX M3-3a THITOTATAKTUH WM aTpO(GHH BHIMEHH, a TAKXKE POXKIACHUEM HEIO0-
Pa3BHUTBHIX TEIIAT U MX BBICOKOH 3a00JIeBAEMOCTBIO B MOCIEPOIOBOM MEPUOJIC M 3aTpaTaMH Ha JICYCHHE, MCIIOJIb30BaHUE TPEMHUKCA
«Jlaypa» u1d KOpMIICHHS JTAKTHPYIOIIUX KOPOB MPEACTABIsACT cO00# SKOHOMUYEeCKH 3()(HEKTUBHBINA TOIXO/.

Taxoe HEBBICOKOE, HO cTaOMIIFHOE MOBHILICHHE MPOAYKTHBHOCTH CBHAETEIHCTBYET O TOM, YTO BHIOPAHHBIC METOMBI yIIPaB-
JICHUSI ¥ KOPMJICHUST KOPOB 3((PEKTUBHO CIIOCOOCTBYIOT UX MOJIOYHOM MPOAYKTHBHOCTH. JlaHHBIC HAOIIOICHUS TIOUEPKUBAIOT BaXK-
HOCTh KaueCTBEHHOTO KOPMJICHHS U TOA00pa ONTHUMAJBHBIX JO0ABOK Ui JOCTHKCHUS MAKCUMAJbHBIX PE3yJIbTATOB B MOJIOYHOM
JKUBOTHOBOJICTBE. TakuMm 00pa3oM, BHEAPCHUE MPEMHUKCOB B PAI[OH KOPOB MPECTABIACTCS HE TOJIBKO IENeCO00pa3HbIM, HO U HE-
00XOIMMBIM IIIaroM ISl MOBBIICHHS 3()(GEKTHBHOCTH M YCTOHYHUBOCTH KHBOTHOBOJUECKOTO MPOU3BOACTBA. beccmopHo, onTuMm3a-
LIKs YCIIOBUH CO/ep)KaHus, MPaBWILHBIN MOAOOp palliOHa ¥ BHUMAHHE K (PU3UOJOTHUECKOMY COCTOSIHUIO )KMUBOTHBIX UTPAIOT KITIO-
YEBYIO POJIb B IOCTHKCHHUU BBICOKHUX PE3yJbTaTOB. TakuM 00pa3oM, MaJbHEHIINE UCCIASIOBAaHHUS B ATOW 00JIaCTH MOTYT MPUHECTH
BaYKHBIC PE3YJIbTATHI, MO3BOJIAIOIINE (PePMEPCKUM XO3HCTBAM ONTHMU3UPOBATH CBOU MPOIECCHI U MOBBICUTH SKOHOMHYECKYIO (-
(hEeKTHBHOCTH MPOU3BOJCTBA MOJIOKA. DTO, B CBOIO OYepelb, CTAHET OCHOBOM ISl JOCTMYKEHHSI HOBBIX BBICOT B MOJIOYHOM >KUBOTHO-
BOJICTRBE.

BoiBoabI

B 3aknroueHue, HHTErpaius 3pUPHBIX Macell B PAlMOH JIAKTHPYIONIMX KOPOB MPECTaBIACT cCOO0N MHHOBAI[MOHHOE pelie-
HUE, CIIOCOOCTBYIOIIEE MOBBIIICHHIO KaK MOJIOYHOM MPOIYKTHBHOCTH, TAK M KauecTBa MOJy4aeMOro MoJioka. biaromapst CBoUM aH-
TUMHUKPOOHBIM U MPOTHBOBOCIATUTEIBHBIM CBOMCTBaM 3(GHUpPHBIC Macia MOMOTAlOT YJIydIIUTh OOMEH BEIIECTB, ONTHMHU3UPOBATH
MHUKPOQIIOPY KUIIEYHNKA U CHU3UTH CTPECC Y )KUBOTHBIX, UTO SBISIETCS OCOOCHHO BaKHBIM B IIEPUO]] JTAKTAIHH.

JlaHHOE HampaBJICHHE HE TOJBKO OTBEYAET aKTyalbHBIM 3aJadaM ITOBBIIICHHUS MPOIYKTUBHOCTH B MOJIOYHOM JKHBOTHOBOJ-
CTBE, HO U aKIEHTHPYET BHIUMaHHE Ha HEOOXOAUMOCTH YCTOHYHMBOTO Pa3BUTHS OTpacii. DPHUpHBIE Macia, 1o0aBisieMble B KOpMa,
MOTYT CTaTh Ba)XKHBIM MHCTPYMEHTOM IJISl Pean3alliil SKOCHCTEMHBIX MOJIXO0J0B B CEILCKOM XO3AHCTBE, 0OecrieurnBasi SKOHOMHUYE-
CKYIO BBITOJly TIPOU3BOJMTENSIM 32 CUET YJIYUIICHUs KauecTBa MPOAYKIUH.

B pesynbraTe npoBeneHHOT0 UCCIIe0BaHUs IPUMEHEHHE NpeMuKkca «Jlaypay npoIeMOHCTPUPOBAJIO 3HAYUTEIHHOE TIOJI0KH-
TENBbHOE BIHMSHUE HA 3JI0POBbE U MPOAYKTUBHOCTH JIAKTHPYIOIIMX KOPOB. YMEHBIIICHUE YPOBHS OCTATKOB KOPMOCMECH, OOJIbIIAs
aKTHBHOCTh B MOCJAHUN KOPMa U CTaOWMJIBHBIA POCT MOJIOYHOU MPOIYKTUBHOCTH MOJOMBITHBIX TPYIII CBUACTEILCTBYIOT 00 3 dek-
TUBHOCTH JaHHOTO MPEMUKCA B PAIIOHE )KUBOTHBIX.

WHBecTrpoBaHue B KaueCTBEHHBIE KOPMOBBIE T00aBKH, Takue Kak «Jlaypay», oOemaer He TONBKO CHIDKCHHUE 3aTpar Ha Jiede-
HUe 3a00JIeBaHN, HO M yYBEJIMYCHHE TOXOJO0B OT MPOJAXXH MOJIOKA. B cBeTe 3THX HCCIIeNOBaHUI NanbHEHIIee H3ydeHHEe METOI0B
KOPMJICHUS IIPECTABIISETCS KpaifHe aKTyalIbHBIM JUIS TIOBBIMICHHS 3 (QEKTUBHOCTH ¥ YCTOMYMBOCTH MOJIOYHOTO JKUBOTHOBOZICTBA.
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VYIAK 577.118:591.146:636.2.084.11
M.B. Kaneouna

CPABHEHME JU®®Y3UOHHOM AKTUBHOCTH MUKPOJSJEMEHTOB C YYETOM ®OPM XUMHUYECKOM
MPHAPOIBI ITPU IMTEPEXO/IE M3 KPOBY B MOJIOKO HOBOTEJILHBIX TOMHBIX KOPOB

AnHoTtammsi. B nanHoit paboTe ObUIO0 OCYIIECTBICHO cpaBHEHUE MH((HY3NOHHOW aKTUBHOCTH MHKPOAJIEMEHTOB C yIETOM HX
XMMUYECKOH IPUPOJIBI IPU TIEPEXOE U3 KPOBH B MOJIOKO JOMHBIX KOpoB. IloiyueHHbIe pe3yIbTaThl IOKa3alu 3aMETHBIC pa3Inius B
COJIEPKAHMU MUKPO3JIEMEHTOB B OHOJIOTMYIECKHX HKUAKOCTSX (LIETbHON KPOBH U MOJIOKE) B 3aBUCHMOCTH OT MX (PU3UKO-XUMHUIECKHX
dopm. O6uMit ypoBEeHb COAEPKaHUSI MUKPO3JIEMEHTOB B KPOBH JKHBOTHBIX B 3HAUUTENBHOH Mepe 3aBUCUT OT HX aJcopOIMu U3 XU-
Myca KUIIEYHHKA, TOTJa KaK B MOJOKE — OT JHU(PY3HOHHONH aKTUBHOCTH 3TUX MHKPO3JIEMEHTOB. DTO O3HAYaeT, YTO HEPEX0/ MHK-
PO3JIEMEHTOB U3 KPOBH B MOJIOKO 3aBHCHT OT OHOJIOTHYECKOH 3(p(heKTUBHOCTH MHKPOHYTpHEeHTOB. [10BOIS MTOTH HCCIEIOBAHHS
COZIepKAHMS MHUKPOAJIEMEHTOB B KPOBH M MOJIOKE JIAKTHPYIOIINX KOPOB, MOXKHO 3aKJIFOUHUTh, YTO XeTaTHEIE (POPMBI UMEIOT IPHOPH-
TeT B aOCOPOIHH 110 CPAaBHEHHIO C HEOPTaHHIECKUMH COJIIMU. [1pH MCIIONB30BaHUH Pa3IMIHBEIX (POPM MHKPOIIEMEHTOB B CYTOYHOM
panuoHe Ipu UISHTHYHBIX 103aX ITOTPeOIeHHs MPOLCHT MX COJIEepPKaHUs Kak B KPOBH, TaK U B JIAKTOCEKPETE ObLI 3HAYNTEIHHO BBI-
1€ y TPYIIIBI )KUBOTHEIX, TTOJyYaBIIed OpraHmdecKie GopMbl.

KiioueBble ciioBa: xenatsl, MUHEpalbHbIE J00aBKU, MUHEpalbHbIE COIH, AN((y3HOHHAS AKTUBHOCTb, MOJIOKO.

COMPARISON OF DIFFUSION ACTIVITY OF MICROELEMENTS TAKEN INTO ACCOUNT FOR THE FORMS
OF CHEMICAL NATURE DURING THE TRANSITION FROM BLOOD TO MILK OF DAIRY COWS

Abstract. This study compared the diffusion activity of trace elements considering their chemical nature during the transfer
from blood to the milk secretion of dairy cows. The results revealed significant differences in the content of trace elements in biolog-
ical fluids (whole blood and milk secretion) based on their physicochemical forms. The overall level of trace elements in the blood of
animals largely depends on their absorption from intestinal chyme, while in milk, it is influenced by the diffusion activity of these
trace elements. This indicates that the transfer of trace elements from blood to milk depends on the biological efficiency of micronu-
trients. In summarizing the study on the content of trace elements in the blood and milk of lactating cows, it can be concluded that
chelated forms have an absorption priority over inorganic salts. When using different forms of trace elements in the daily diet at iden-
tical consumption doses, the proportion of their content in both blood and milk secretion was significantly higher in the group of
animals consuming organic forms.

Keywords: chelates, mineral supplements, mineral salts, diffusion activity, milk.

Beenenne. B Hacrosmee BpeMs BO BCEM MHpPE IIPOBOJISATCS UCCIIEA0BAHMS, HAIIPABICHHBIE HA YTOUHEHHE U aKTYalH3aIHIO
HOPM MHHEPaTbHOTO KOPMIJICHUS CEIbCKOXO3SIHCTBEHHBIX KHUBOTHBIX. ClemyeT OTMETHTh, YTO MHTEpPEC MPEICTaBISAIOT KaK ITOHCK
HOBBIX 100aBOK, 00€CIICUMBAIOIINX BBICOKHE PE3YNbTAaThl IPU MHHUMAIBHBIX JO3MPOBKAaX, TAK M COBEPIICHCTBOBAHUE TEXHOJIOTHH
CKapMJIMBAaHHS U CXeM IPUMEHEHHsI MUHEPAIbHBIX 100aBoK [1-7].

VIHHOBaIMOHHBIE TIOAXO/BI UTPAIOT KITIOYEBYIO POJb B 3((HEKTHBHOM MOJIOYHOM CKOTOBOJCTBE. [IprMeHeHne MUHEPATbHBIX
J100aBOK HEOOXOAMMO JUIS YIOBJIECTBOPEHUSI OMOXUMHUYECKHX, (PU3HOJIOTUIECKUX U MeTabOJINIECKHX ITOTPeOHOCTEN OpraHu3Ma XKu-
BOTHBIX, YTO CIIOCOOCTBYET HOAAEPKAHHUIO UX 37I0POBBS M BEICOKOW MPOIYKTHBHOCTH. HeOCTaTOK MUKPOIIEMEHTOB MOXET IpHBe-
CTH K c00sIM B NX (DYHKLUSIX, 4TO, B CBOIO O4Y€PEAb, BBI3BIBACT paszInyHble MpobiieMbl [6]. OcOOEHHO KPUTHYHBIM SBISIETCS IeDUIUT
TeX MUKPOAJIEMEHTOB, KOTOPbIE €CTECTBEHHBIM 00pPa3oM OTCYTCTBYIOT B PErHOHE NMPOM3BOJICTBA CHIPbSI M MPOIYKIHU KUBOTHOBOJI-
crBa [4].

MuHepasbHbIe BEMIECTBA MOMANAI0OT B OPTaHU3M XKUBOTHBIX Y€Pe3 TPH OCHOBHBIX HCTOYHHKA: KOPMa, KOPMOBBIE T00ABKH I
BOJY. MUKpO3JIEMEHTHI B KOPMax MOTYT OBITh IPEICTaBICHBI B Pa3IMYHBIX (OpMax, KOTOPHIE 3HATUTETHHO PA3INIAIOTCS IO CBOUM
cBoiicTBaM. B GonbImIMHCTBE CiTydaeB MHUHEpaNbHBIE BEIIECTBA JOOABISAIOT B KOPMa B HEOPraHMIECKOH (hopMe — 3TO MOTYT OBITh
MUHEpaAJIbHBIE COJIM B BUJIE OKCHJOB WK Cyiab(aToB. OHM OCTYIHBI M OOBIYHO MMEIOT HEBBICOKYIO CTOMMOCTh. OIHAKO B MOCTE-
HHE TOJIbl YBEIMYMIOCh KOJIMUECTBO HAYYHBIX HCCIIEOBAHUM, MOKA3BIBAIOIINX, YTO HEOPTaHUUECKUE COJIM MUKPODJIEMEHTOB 00Jia-
JTAIOT HU3KOW OMOJOCTYNMHOCTBIO, MOTYT HPOSIBISITH QHTATOHU3M M CHI)KaTh YCBOSHHE HEKOTOPHIX OMOJIOTMYECKH AaKTHBHBIX Be-
mects [5].

JlpyruM BapHaHTOM SIBISETCS HCIIOIBb30BAHHE OPTaHUIECKUX (POPM MHUKPOAIEMEHTOB B pannoHe. COrlacHO aHaIM3y Hayd-
HBIX JaHHBIX, OpTraHHdecKhe (HOPMBI MHKPOAIEMEHTOB Ooiee 3¢ (EeKTHBHBI, MPAKTHIESCKH MOTHOCTHIO YCBAWBAIOTCS B KPOBb U HE
BCTYTIAIOT B PEAKIUH C IPyTHMH KOMIOHEHTaMH KOPMOB BO BpeMsI MUIIIEBAPUTEIHHOTO TPOIIEcca.

[Mponecc momy4deHHss OpraHMIECKUX MUHEPANbHBIX H00ABOK OCHOBAH Ha CO3/aHMH XEIATOB — KOMIUIEKCHBIX COEIHHEHMI
METAJUIOB C JIMTaHAAaMH, TAKUMH KaK aMHUHOKHCIOTHI. [lepBoii KoMIlaHWeH Ha pBIHKE, MpeUIoKHUBLIEH 3Ty GopMy MHHEpaIbHBIX
n06aBOK JUIs XKHUBOTHBIX, ctana ¢pupma Omnrek (CLIA), koTopas BBITyCTHIa MUKPOIJIEMEHTHI, BKJIIOYas LIMHK, MEJJb 1 MapraHell B
¢dopme buormnekcos.

B Buoruiekcax MHKpO3JIEMEHTHI COEMHEHBI ¢ aMUHOKHMCIOTAMU (JIMraHAaMu) ¥ 00JIaJjaloT CBOWCTBAMH, CXOKHUMH C ecTe-
CTBEHHBIMH OPTaHHYECKHMH MUKPOIJIEMEHTAMH, KOTOPBIE HAXO/STCS B PACTEHHUAX. XeIaThl HIPAIOT KIIIOUEBYIO POJIb B MOBBIIICHAH
OHMOJOCTYITHOCTH MUHEPAJIOB U yIIydmieHH: MeTabonm3ma. OHH yCBaHBAIOTCSl OPTaHU3MOM >KHBOTHBIX JIydIlle, YeM HEOpTaHHIEeCKHe
(hOpMBI MUHEPAJIOB, YTO ITO3BOJISIET HCIOJIB30BaTh OPraHMYECKIEe MUKPOAJIEMEHTHI B KOPMaX ISl )KUBOTHBIX B MEHBIIINX KOHI[CHTpA-
uAX. XenaTHpOBaHHBIE MUKPOIJIEMEHTHI MOTYT OBITH BKJIFOUSHBI B PAI[FIOH BCEX THIIOB KHBOTHBIX.

C MOMEHTa BHEJPCHUsI MEPBBIX OPraHUYECKHX MHHEPAIOB CIOCOOBI X HMCIOJIb30BAaHUS 3HAYMTEIbHO U3MEHHWINCH. M3Ha-
YaJbHO UX JO0ABISUIM B PALOH BMECTE C HEOPraHMYECKMMH MHHEpajIaMH, HO OJlarofapsi BEICOKOW 3(GEKTHBHOCTH OpPraHuueCcKUuX
MHHEpajoB, OHH CTaJli 3aMEHITh 4YacTh HEOPraHMYecKuX 100aBoK. MHOroumcieHHsle uccienoBaHusi ¢ buomiekcamu n Cen-
[InekcoM Ha JaKTHPYIOLIMX KOPOBAX MPOAEMOHCTPHPOBAIH MOJOXUTEIFHOE BIUSHUE OPraHHYSCKUX MHUKPOIJIEMEHTOB Ha KOJIHYe-
CTBO COMATHYECKHX KIIETOK, 3I0POBbE BEIMEHH, PEPOAYKTHBHBIE (DYHKINH, a TAKXKE Ha IPOyKTUBHOCTH MOJIOKA U KQUECTBO KOIIBIT.

upokue uccnenoBanus, IPOBOANMBIE KoMIaHued OJIITeK 1Mo IMPUMEHSHUIO XENaToOB AV IOJHOTO 3aMEIIeHUs] HEOpTaHH-
YEeCKHX MHHEpAJIOB, CTAI Ha9aloM HOBOH 3pbl MHHepanbHOTro KopmieHns. TexHomorus [lomHoro 3amemnieHus mpearnosiaraer moi-
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HYIO 3aMEeHYy BCEX HEOPTraHHYECKUX MUHEPAIOB XeJIaTaMH MHUKPOIJIEMEHTOB, KOTOPBIE BBOJSTCS B KOPMa B MEHBIINX JO3UPOBKAX IO
CPaBHEHHUIO C HEOPTraHWYECKUMH MUHEpaJIaMu, Oaronaps ux 0ojbliel cCTabMIbHOCTH U OMOJIOTHYEeCKOM JOCTYITHOCTH.

C 2008 rona denepanbHblii Hay4HBIH LEHTP «Bcepoccuiickuii Hay4HO-HCCIEOBATEIBCKUNA U TEXHOJOTMYECKUH MHCTUTYT
NTHIIEBOACTBa» Poccuiickoit akagemun Hayk TBopuecku coTpyanudaeT ¢ AO «buoamumg» r. CapatoB 1o mpobieMe co3iaHus BBICO-
K03(()EKTHBHOTO MHHEPAIBHOTO TIPEMUKCA IS CEIBCKOXO03SHCTBEHHBIX MIICKOIIUTAIOIINX )KUBOTHBIX M IITUIl HA OCHOBE XENaTHBIX
coenuHeHHi L-acriaparuHoOBO# KMCIOTHI.

OcobeHHocTEI0 pazpaboTanHoi criermanuctaMu AO «broamuny GHOTEXHOJIOTHH SIBISIETCS OJHOBPEMEHHOE MOTydeHHe Xe-
naTHEIX (GopM MeTaiutoB Ha ocHOBe L-acmaparmHoBoit kucnotsl. [Ipn sTom L-acmaparmaoBas kuciiora nomydaercs u3 ¢gymapoBoit
KHCJIOTHI OTEYECTBEHHOTO IIPOM3BOICTBA METOAOM OHOTpaHCc(hOpMALUH, a MPOIECC XeITaTHPOBAHUSI MUKPOIIIEMEHTOB IIPOBOIUTCS B
Haubonee 3G GEKTUBHBIX U1 KOPMIICHHUS )KUBOTHBIX COOTHOLIICHMSIX.

C 2008 mo 2020 rr. co3aaH, 3aaTeHTOBAH, alpOOMPOBAH U B IMPOMBIIIICHHBIX MaciTabaXx OCBOEH Ha psle SUYHBIX H MsC-
HbIX ntunedadbpuk Poccuiickoit denepariii MEKPOIJIEMEHTHBINH MPEMHKC TSI CeIbCKOX03s1iicTBeHHOM nTHibl — «OMDBOK-7M», Ko-
TOPBIN MO3BONISAET SG(PEKTUBHO 3aMEHUTH CYJIb(PAThl MUKPOIEMEHTOB B IPEMHKCAX, @ YPOBHH BBOJA COOTBETCTBYIOIIHX XEJIaTOB
MHKPO3JIEMEHTOB COCTABIISIIOT Bcero 7,5-10 % OT HBIHE CyMIeCTBYIOIINX HOPM U1 HEOPraHHMYECKUX COJeil B pacuere Ha aKTUBHO-
JiefcTBYlOIIEee BeulecTBo [3].

[Mpumenenne npemukca «OMOK-7M» He TOIbKO 00€CIIeUNBaIO PeaIn3alnio TeHETHIECKOT0 MOTeHIHalIa POIyKTHBHOCTH,
BOCIHPOU3BOJMUTEIBHBIX Ka9€CTB M COXPAHHOCTH ITHIIBL, HO U CHOCOOCTBOBANIO 3HAYUTEIHFHOMY CHIDKEHHIO (B 2-5 pa3) conepkaHus B
MOMETE NMTHIBI MAapraHIla, IUHKA, XKeJIe3a, MeIU U K0OabTa, YTO PE3KO YMEHBIIAJIO 3arpsA3HEHHOCTh TOYBBI STUMH 3JIEMEHTaMU MpU
HCTIONb30BAHUN NTHUYBETO MTOMETA B KAUECTBE CHIPbS ISl IPOU3BOACTBA OPTaHUUECKUX yI0OpEHUH. DTO UMEeT BaKHOE IKOJIOTHUe-
CKO€ 3HaueHHE, N0O0 MO3BOJISIET 3HAYUTEINLHO YMEHBIINTD 3arPsI3HEHHE OKpY Karoen cpeast [2].

CornacHo ungopmaru PYIT HIIL HAH no >xuBoTHOBOACTBY PecnyOmuku benapych, mobaBineHne XenaTHOTO IMpeMHKca
OMDBK-7M B kombukopm KP-1 jy1s1 MoJIOAHSIKa KPYITHOTO POraToro CKOTa MOJ0KUTENIFHO CKa3bIBACTCSl Ha KOHBEPCUH IHTATEIBHBIX
BEILIECTB U PHEPTUH PAIMOHA, a TAKKe Ha NMPOJYKTHBHOCTH JKMBOTHBIX. DTO NPUBOIUT K YBEIHMUYCHUIO CPEJHECYTOUHOTO IPHUPOCTa
Ha 7,1 %, cokpamieHHIo 3aTpaT Ha KopMa JuIsl ITOJy4eHHs mpupocta Ha 4,5 %, CHIKeHUI0 ce0ecTOMMOCTH IpupocTa Ha 6,4 % | BO3-
MO>KHOCTH MOJIYYUTH JIOTIOJIHUTENILHO 3 KT IPOAYKLHUH C BBIpYyUKoi 9,79 y.e. Ha rosioBy 3a 60 nHeit skcriepumenTa [7].

Pe3ynbTaThl TOTO € HayIHO-IPAKTHYECKOTO IIEHTPa, MoaydeHHsle B 2018 roqy mpu ncciepoBaHUU XEMaTHOTO MPEMUKCA Ha
JAKTHPYIOMIUX KOPOBAX, MOKA3aJIH, YTO BBEJCHUE OPraHUIECKOT0 MUKPO3JIeMeHTHOro komiuiekca OMOK-7M B panuoH 3TuX KOpoB
MO3BOJISIET YBEINYUTh MOJIOYHYIO TPOAYKTUBHOCTH Ha 6,9 %, MOBBICUTDH >KUPHOMOIOYHOCTH Ha 0,21 TLII., yMEHBIINT 3aTpaThl HA
KOpMa ISl CHHTe3a Moyoka Ha 1,2 %, a Taxke JOMONHHUTEIBHO MONYyYUTh 135 IUTPOB MONOKA, YTO MPHHOCHT JOMOTHUTEIBHYIO
npuObLTL B pazmepe 9,08 y.e. [7].

Taxum o0pa3oM, pe3ynbTaThl NPOBENEHHBIX HCCIEIOBAHNH MOKA3BIBAIOT SIBHBIE NMPEUMYIIECTBA HCIIOJIB30BAHUS OpraHude-
CKUX ()OpPM MHKPODJIEMEHTOB B KaueCTBE €IMHCTBEHHOTO MCTOYHMKA B panuoHax. K KIIOUeBBIM TOCTOMHCTBAM MOXXHO OTHECTH:
HU3KYI0 HOpPMY BBOJIa; MOAJEPKKY 3[0POBbsI, BKIIOYass IMMYHHTET H 3/I0POBbE; COXPAHEHHE PENPOAYKTUBHOH (DYHKIMH; BBICOKYIO
OHOJIOTUYECKYIO JOCTYITHOCTh I MUHUMAIBHOE BBIAEICHNE B OKPYKAIOIIYIO CPEeLy; a TAKXKE MOBBIIICHHE ITPOLYKTHBHOCTH.

TeM He MeHee, BaXKHBIM OCTAETCs BOIIPOC O TOM, KaK HCIOJIb30BaHUE OPTaHUIECKUX (POPM MUKPO3IEMEHTOB BIUSIET HA MUK-
POSJIEMEHTHBIA COCTaB OAHOTO M3 BAKHEHIIETO CHIPHEBOTO MPOIYKTa — MOJOKa. [Ipoduine MHKPOIIEMEHTOB B MOJIOKE MTOJBEPKEH
HM3MEHEHUSIM B TEUCHHE JTAKTAI[MK U 3aBHCHT OT COJAEPKaHMS MHKPO3JIEMEHTOB B PallMOHAX, & TAKXK€ OT YCIOBUH XpaHEHHUS U Iepe-
paboTKH MonoKa. MHUKPO3IEMEHTHI ABISIOTCSA COCTABHBIMH YacTSIMH MHOTHX ()EpMEHTOB U, B 3aBUCHMOCTH OT UX KOHIIEHTpAIHH,
MOT'YT KaK aKTHBU3HPOBATh, TaK M MHTHOUPOBATh UX JeHCTBHUA. TakuMm 00pa3oM, B3aMMOJCHCTBHE MUKPOIJIEMEHTOB C (hepMEeHTaMH
BJIMSIET Ha OMOXMMHUYECKUE PEaKIIMU B MOJIOKE M Ha M3MEHEHHsI €r0 COCTABHBIX KOMIIOHEHTOB B IPOLIECCE XPAHEHHMS U IepepaboTKH
MOJIOYHBIX ITPOJYKTOB.

Lens uccaenoBanus — usyueHne 1uddy3MOHHBIX IPOIECCOB Mepexoa pa3aInIHbIX (GOpM MUHEpaIbHBIX JOOABOK B JAaKTO-
CEKpET HOBOTEJFHBIX KOPOB O€CCOHOBCKOTO THITA TOJITHHI3UPOBAHHON YePHO-TIECTPOH TIOPOAEL.

MaTtepuaJisl 1 MeTOABI HccIe10BaHus. s ccinenoBanus ucnoabp3oBanock crano kopoB CIIK «Konxo3 umenn ['opuHay B
Benropoackom paitone benropozackoii obiactu. B sxciepumente npuHsin yaactue 20 B3pOCIBIX HOBOTEIBHBIX KOPOB OECCOHOB-
CKOTO THIIA TOJMIITHHU3NPOBAHHON YepHO-TiecTpoit mopoabl. C MpUMEHEeHHEM METOa ap-aHaJIoroB OBUIO COPMHPOBAHO IBE TPYII-
bl 10 10 sxuBOTHBIX. [IpH pacnpesenieHny KOpOB B TPYMIIBI YYUTHIBAIUCH UX BO3PACT, KMBAsi Macca, a TAK)KE KOJINYECTBO U MEPUOJ
JIaKTanuy. B TeueHne MOATOTOBHUTEIBHOTO M MEPEXOJHOT0 ITANOB SKCIIEPUMEHTA KOPMIICHHUE U COAEPIKAHHE JKUBOTHBIX IPOBOIM-
JIOCh B COOTBETCTBHH C TEXHOJIOTHEH YIPABICHUS XO35HCTBOM.

B cooTBeTCTBHY CO cXEMOii HCCien0BaHus MepBasi TPyIIa — KOHTPOIIb, BTopasi — onbITHas (Tabmuna 1). JnuTensHOCTb mpo-
BezieHns ombita — 100 qHEi.

Taoiauia 1 — Cxema ucciaenoBanmii

I'pynna Ko-Bo )XMBOTHBIX XapakTepucTuKa KOpMIICHHS
I xoHTpOJBHAS 10 OP + neopranuueckue coiu Fe, Cu, Zn, Mn + KI
II ombrTHAs 10 OP + xenatst Fe, Cu, Zn, Mn + KI

OCHOBHOH palMoH XHBOTHBIX COCTOST U3 KOMOMKOpMA, CHIJIOCA, 3€JIEHOW MAacChl, CeHa, MAaTOKH, ParicoBOro MIPOTa, MOACOJI-
HCYHOT'O IPOTa U CCHa)Xa. He)IOCTaTOK MHWHEPAJIbHBIX BEIIECTB U BUTAMUHOB y KOPOB l'lepBOi’I KOHTpOJ'IbHOﬁ rpynmnbl KOMIIEHCUPO-
BTN C TIOMOIIBIO PEMHUKCA, UCIIONB3yEMOT0 B X035HCTBE, KOTOPBIH COJAEPKUT BUTAMHUHBI  HEOPTaHHMIECKHE COSINHEHHS MHUKpPO-
3JieMeHTOB. {11 BTOPOH ONBITHOM TpyNIBI NPUMEHSIN MUHEPAIbHO-BUTAMHHHBIH NPEMHKC, COCTaB KOTOPOTO BKJIFOYAET TOJIBKO
XeJaTHBIC COCIMHEHUSI MUKPOJIEMEHTOB. B panmoH Bcex )KHUBOTHBIX Takke M00aBIsIM Hox B hopMe HeopraHudeckoi comm. Paspa-
00TKa KOPMOBBIX PAIlMOHOB OCHOBBIBAJIACH HA COBPEMEHHBIX JETATM3UPOBAHHBIX HOPMaX KOPMJICHUS, YIUTHIBAIONINX (HHU3HOJIOTH-
YEeCKOEe COCTOSTHHE JIAKTUPYIOINX KOPOB U MX (pru3HUIecKylo IpOayKTUBHOCTE. B mcnbITaTensHOi 1aboparopun benroponckoro FAY
C HCIOJIb30BAaHUEM METOJ]a XUMHUYECKOTO aHaIN3a aTOMHO-3MUCCHOHHOHN CIIEKTPOMETPHUH OINPENEIsIN COJep)KaHHe MUKPO3JIEMEH-
TOB B MOJIOKE U 1IeJIbHOW KPOBH.

Pe3yJibTaThl HCCICI0BAHUS.

CraTHCTHYECKUI MaTepUall Mo COIePKAHUIO MUKPOJIEMEHTOB B LIEJILHOI KPOBH M MOJIOKE XKHMBOTHBIX 3a 100 aHe# kopmie-
HUS C UCTIONB30BaHUEM JOOABKH OPraHUYECKUX MUKPOIJIEMEHTOB IIPECTaBIIeH B TaOIHIE 2.
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Ta6aunua 2 — Coep:kaHne MUKPOJIEeMEHTOB B LeJIbHOW KPOBH H MOJIOKE KOPOB

Kounrponupyemsrit Homep ConeprxkaHue MUKPOIJIEMEHTa, MI/KT C.B.

IOKa3aTeinb TpYyNIIbI Fe Cu Zn Mn I
Copeprkanne MuKpodjieMenTa | | rpymnna 190+2,0 0,22+0,01 3,5+0,01 6,1+0,01 0,015+0,0002
B KPOBH 2 rpynna 210£2,0 0,3+0,02 3,84+0,01 6,6+0,01 0,015+0,0002
ConeprxaHue MUKPO3JIEMEHTA 1 rpynna 2,940,1 0,1£0,01 3,3+0,01 3,51+0,02 0,0055+0,0001
B MOJIOKE 2 rpynna 3,9+0,1 0,15+0,01 3,6+0,03 3,82+0,02 0,0059+0,0001

Ha ocHOBaHMM IOTyYeHHBIX JAHHBIX OBUI IPOBEJEH pacdyeT, KOTOPBIH TOYHO OTpakaeT AU Py3HOHHYIO aKTUBHOCTH MUKPO-
3JIEMEHTOB M3 KPOBH B MOJIOKO. [laHHBIE pacuéTa OTpaXkeHb! Ha JuarpamMe (pUCYHOK 1).
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Puc. 1 — In¢dy3uonHas akTHBHOCTb MUKPO03JI€eMEHTOB U3 KPOBH B MOJIOKO

CornacHoO INOJNYYEHHBIM JaHHBIM, HAaONIOMAeTCs PasiiM4yue B COACP)KAHUH MHMKPOAIJIEMEHTOB B OHOJNIOTMYECKHX JKHIKOCTAX
(LenpHast KpOBB M MOJIOKO) B 3aBUCHMOCTH OT UX (PM3MKO-XUMUYECKUX (OPM. Y CTaHOBJIEHO, YTO YPOBEHb MUKPOIEMEHTOB B KPOBH
JKMBOTHBIX BO MHOTOM 33aBHCUT OT aKTHBHOCTH MX abCOpOLMM M3 XMMyca KHIIEYHUKA, TOTJa KaK COJEep)KaHHEe MHKPOJJIEMEHTOB B
MOJIOKe onpezensercss uX JudQy3nOHHON aKTHBHOCTBIO. TakuM 00pa3oM, Iporecc NepeHoca MUKPOIEMEHTOB U3 KPOBH B MOJIOKO
00ycIIOBIIeH OHOJIOTHUECKOH (OPMOII MUKPOHYTPHEHTOB. XeslaTHbIe (POPMBI IPOSIBILUIM NPEUMYIIECTBEHHO Oojiee BBICOKYIO AN(-
(y3HOHHYIO aKTHBHOCTb.

3akiouenue. B nanHoit pabote npoBeneHo cpaBHeHHE AU((GY3HOHHON aKTHBHOCTH MHKPOJJIECMEHTOB, YUUTBIBAs HX XUMH-
YeCKYIO IPUPOAY, IPU NEPEX0/e U3 KPOBHU B JIAKTOCEKPET JOHHBIX KOPOB.

MHUKpPO3JIEMEHTB UMEIOT KJII0YEBOE 3HAYCHHE B OOMEHHBIX MPOIIECCaX OpPraHM3Ma, BBINOJIHSIS POJb KaTaJUTHYECKHX LIeH-
TPOB JyIsl crienupUIecKHX GEepMEHTOB U JEHCTBYS KaK aKTHBATOPBI WIIM HHTHOUTOPHI X (QyHKImA. Takum o6pazoM, jxene3o U Melb
BBICTYIAIOT aKTHBHBIMHU TIPOOKCHIAHTAMH XKHUPOB, CIIOCOOCTBYS CBOOOIHO PAJMKaIbHBIM PEAKIMAM M CAMOOKHCIICHUIO. DTH MHUKPO-
9JIEMEHTHI CYIIECTBEHHO BIIMSIOT Ha KaueCTBO MOJIOKA M MOJIOYHBIX NPOJIYKTOB; X HEXBATKa MOXKET HETaTUBHO CKa3aThCs HA MPO-
necce (hepMEHTAIMU KHCIIOMOJIOYHBIX MPOJIYKTOB M CO3PEBaHUH ChIPOB. OHAKO M30BITOK HEKOTOPBIX MHKPO3JIEMEHTOB MOXET MPH-
BECTH K HEKEJIATEIBHBIM IOCIIEICTBUAM, 3aTPArUBAIONIMM KaK KaueCTBO MOJIOKA, TAK M 3/J0POBbE KUBOTHBIX. Hampumep, H30bITOK
MapraHia M IHHKa MOYKET aKTHBHPOBATh IEJIO0YHYI0 (Gocdarasy, 4TO MPUBOJUT K 0OPA30BAHHIO KMCIOTHOTO BOAOPO/A U3 OCTaTOY-
HO# 0pTO(hOCHOPHOH KUCIOTHI M YBEINYMBAET KMCIOTHOCTh CIIMBOK, MOJIYYEHHBIX U3 TAKOTO MOJIOKA. DTO TAK)KE MOXKET CIIPOBOLH-
pOBATh CIIOHTAHHOE OKHCIICHHE MOJIOYHOTO HUpa. [103TOMy HE0OX0IMMO MPOBOAUTH TIIATEIbHBIE HCCIIEIOBAHUS IS YCTAHOBICHHS
ONTHMAJIBHBIX JTO3MPOBOK OPraHMYECKHX MHHEPAJIbHBIX JOOABOK HE TOJBKO C IIEJIbI0 MOBBIICHUS POAYKTUBHOCTH KUBOTHOTO, HO
1 YCTaHOBJICHHS ONTUMAJIBEHOTO OanaHca MUHEPAIbHBIX KOMIOHEHTOB B LIEJIEBOM CEIbCKOXO3SHCTBEHHOM IPOIYKTE — MOJIOKE.

AHanm3 MoJIy4eHHBIX Pe3yJIbTaTOB COJICPIKaHUSI MUKPOIIEMEHTOB B KPOBH M MOJIOKE JIAKTHPYIOIIUX KOPOB ITOKA3bIBAET, YTO
XeJaTHbIe (POPMBI MUKPOAJIEMEHTOB UMEIOT IPEUMYIIECTBO B aOCOPOLMH 1O CPaBHEHHIO ¢ HeopraHudeckuMu cosisimu. Korna B pa-
I[IOHE HCIIONB30BAIUCEH Pa3IHYHble HOPMBI MUKPOAJIEMEHTOB B OIMHAKOBBIX /103X, HX YPOBHH KaK B KPOBH, TaK H B MOJIOKE OBUIH
3HAYUTENBHO BBILIC Y KUBOTHBIX, MOJTYYaBIIUX OpraHuuecKHe GOpMBI.

Oprasnveckie MUHEpAIIbl, TAKHE KaK XeNaTHbIe (GOopMBbI, 001a1al0T BEICOKAM YPOBHEM OMOJOCTYIMHOCTH, YTO CIIOCOOCTBYET
ux 3G(eKTHBHOMY yCBOCHHIO Opranu3moM. ITocie MocTyIuieHHs B KpOBb OHU aKTHBHO TPAHCHOPTUPYIOTCS K KJIETKAM MOJIOYHOM
JKeJIe3bl, IJIe UTPAIOT KIIOYEBYIO POJIb B CHHTE3€¢ MOJIOYHBIX KOMIIOHEHTOB. D(GeKkTHBHOCTD Tu(dy3un MUHEPAIOB 3aBUCUT OT HX
XUMHYECKOH (hOpMBI, pa3Mepa MOJIEKYJ U COCTOSIHUS 3/I0pOBbsi KOPOBBI. VIcciieoBaHMS MOKA3bIBAIOT, YTO MCIOIB30BaHHE OpPraHu-
YECKHX J0OABOK CIIOCOOCTBYET MOBBIICHHIO KOHIIEHTPAILIMH MUKPOIJIEMEHTOB B JTAKTOCEKPETE.

KpOMe TOT'0, OITUMHU3ALUA MUHEPAIIBHOTO OanaHca B panuoHE )KUBOTHOI'O MOXKET CYLIECTBEHHO IMMOBBICUTHL NPOAYKTUBHOCTDH
U 310POBBE HOBOTCJIIBHBIX KOPOB. ﬂOGaBJ’IeHHe OpPraHu4€CKux (bOpM MHKPOIJIEMEHTOB B KOPM IO3BOJIACT YJIYUIINTh HE TOJIBKO Kavde-
CTBO MOJIOKa, HO U 00lee COCTOSHHE KMBOTHBIX, YTO, B CBOIO OYepe/lb, BIHMACT HA UX BOCIPOU3BOAUTENBHOCTh H SKOHOMHYECKYIO
3¢ (heKTHBHOCTH MOJIOYHOTO ITPOU3BOJICTRA.
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AJIbTEPHATUBHBII CIIOCOB ITPOU3BOJCTBA ®EPMEHTALIMOHHOM MMOACTUJIKA
JJIS1 KPYTIHOI'O POI'ATOI'O CKOTA

AHHOTanmsi. B cCOBpeMEHHBIX YCIOBHAX K KHUBOTHOBOTYECKHM KOMIDIEKCAM IIPEABSIBIAIOT BEICOKHE TPEOOBAHUS K MUKPO-
KJIMMaTy TIOMEINCHUH IS CO/ep KaHMs JKMBOTHBIX. PemeHneM mpoOiieMbl 00eCIieueHns] COOTBETCTBYIONIEr0 MHKPOKINMATa JUIs
KPYIHOTO POraToro CKOTa MOJIOYHOTO HAaNpPaBJIEHUS NPOLYKTUBHOCTH SIBIISIETCS UCIIOIb30BAHUE XOPOIIETO MOKPBITUS MOJCTHIOYHO-
ro MaTepuana Ha koMmiuiekce. Co/iep>kaHue XKHUBOTHBIX Ha CBIPOH U 3arpsi3HEHHOM MOACTUIIKE BBI3BIBAET MEPEOXIIAXKACHUE, 3aTrps3He-
HHE KOXHBIX TOKPOBOB U BHIMEHH, OOJIE3HN KOHEYHOCTEH (pa3MArdyeHHe KOMBITHOTO pOra, FTHUEHHE KOMBITa, HEKPOOAKTepHo3 U Ip.),
yXy/IIaeTcss KauecTBO BO3IYIIHOM Cpe/ibl TOMEIIEHUH: BO3pacTaeT BIaKHOCTh BO3yXa, KOHLEHTpAlus aMMHaKa ¥ MUKPOOpPTaHH3-
MoB. Ji1s1 HeWTpanu3auy ra3000pa30BaHUs MOKHO HCIOJIB30BaTh (DepMEHTAIMOHHYIO TITyOOKyIo moAcTuiky. OHa NpeAcTaBisieT
co00if ucnonp30BaHne OaKTepuii, pabOTAIOIINX KaK €CTECTBEHHBIE IPOOHOTHUKH, IepepadaThIBAIOIINE OTXOABI, MOYY, BEIIEISIIOIINE
3HAUUTENILHOE KOJIMUEeCcTBO Terria. IToacTika CTaHOBUTCS TEIUIOH, C XOpomled TEeKCTypol, 0e3 HEeNpHsATHOrO 3amaxa M caMo-
TIOJJIEP>KMBACTCSI B TAKOM COCTOSTHHH JUTHTEIbHOEe BpeMs. OIHUM N3 aKTyaJbHBIX MOMEHTOB SIBISETCS BHECEHHE B MOACTHIIKY Oak-
TEpULUAHBIX KOMIOHEHTOB, MO3BOJIIONINX HEHTpann30BaTh 3alax M yIydIlaTb KauecTBO MOJACTHIKH. OCHOBHOM LieNbIO JaHHOMN
paboTHI SIBISIETCSA ONTHMHU3ALHS CYIIECTBYIOMUX TEXHOJIOTHH BBIPAIIMBAHKUSA KPYIMHOTO POTraToro CKOTa IMyTeM OpraHU3alUM MPOU3-
BOJICTBA COOCTBEHHOIT (hepMEHTALMOHHON MOJCTHIIKM HA OCHOBE COKa KBALIEHOH KaryCThl. BOJIBIINM IUIIOCOM HCIIOJIb30BAaHUS JaH-
HOM TOACTUIIKY SIBIISIETCS KOHEUHBIH JOMOTHUTENBHBIN MPOAYKT — KaueCTBEHHOE, Oe3 3amaxa 1 TOTOBOE K UCIIOIb30BAHHUIO OPTaHHU-
gyeckoe ynoopenne. CoBpeMeHHBIC TEXHOJIOTHH BEICHUS )KUBOTHOBOJICTBA 0CO00 HE KACAIOTCS TAaHHON CTOPOHBI TEXHOJIIOTHYECKOTO
npouecca. Pa3paboTaHHbIN HAMH METOJ HO3BOJIUT CHU3UTB 3aTPAThl U MOBBICUTH 3()(EKTUBHOCTH PON3BOJICTBA )KUBOTHOBOTIECKOM
MIPOAYKIIMH, YTO NOBJICUET CHUXKEHUE 3aTPaT Ha IPOU3BOJICTBO OCHOBHOM MIPOIYKIUYU KUBOTHOBO/ICTBA.

KroueBble cioBa: (epMeHTAIMOHHAS IIOACTUIIKA, COJIOMa, OAKTEPUH, COK KBAIICHOW KaITyCThI, KPYIIHBIH pOraThlii CKOT,
MHUKPOKJINMAT.

AN ALTERNATIVE METHOD OF PRODUCING FERMENTATION LITTER FOR CATTLE

Abstract. In modern conditions, livestock complexes have high requirements for the microclimate of premises for keeping
animals. The solution to the problem of providing an appropriate microclimate for dairy cattle is the use of a good covering of bed-
ding material on the complex. Keeping animals on a damp and polluted litter causes hypothermia, contamination of the skin and ud-
der, limb diseases (softening of the hoof horn, rotting of the hoof, necrobacteriosis, etc.), the quality of the indoor air environment
worsens: air humidity increases, the concentration of ammonia and microorganisms. To neutralize gas formation, a deep fermentation
litter can be used. It is the use of bacteria working as natural probiotics, recycling waste, urine, releasing a significant amount of heat.
The litter becomes warm, with a good texture, without an unpleasant smell and self-maintenance in this state for a long time. One of
the topical issues is the introduction of bactericidal components into the litter, which allow to neutralize the smell and improve the
quality of the litter. The main purpose of this work is to optimize the existing technologies of cattle breeding by organizing the pro-
duction of its own fermentation litter based on sauerkraut juice. The big advantage of using this litter is the final additional product —
high-quality, odorless and ready-to-use organic fertilizer. Modern technologies of animal husbandry do not particularly concern this
side of the technological process. The method developed by us will reduce costs and increase the efficiency of livestock production,
which will entail a reduction in the cost of producing the main livestock products.

Keywords: fermentation litter, straw, bacteria, sauerkraut juice, cattle, microclimate.

Beenenne. JXHBOTHOBOACTBO yXe MHOTO JIET SIBISIETCS OJJHON M3 CAMBIX MEPCIEKTHBHBIX U B TO JK€ BPEMs CIOXKHBIX 00ia-
CTeH CeITbCKOTO XO3sHCTBa. Psin MccnenoBaHnii MOATBEPIKAAET, UTO MPOAYKTHBHOCTS XKHUBOTHBIX Ha 50-60 % omnpenemnsercs kopma-
MH, Ha 15-20 % — yxonom u Ha 10-30 % — MUKpOKJIUMATOM B momerieHun. HecoOmoaenue napaMeTpoB MUKPOKIUMATa IIPUBOINT: K
COKpAILlCHUIO y10eB MoJioka Ha 10-20 %, cHumkeHHI0 npupocTa xkuBoil Maccsl Ha 20-33 %, 3HaUUTEILHOMY IIepepacxoLy KOpMOB, a
TaKOKEe COKPAIICHHIO CPOKaA IKCIUTyaTaluy 000pyA0BaHMs M )KMUBOTHOBOJUECKUX TToMelenuii [1, 10].

[TpoMBbIlIIEHHOE >KMBOTHOBOJCTBO MPEACTABISICT COOOHW HCKIIOYHTENBHO JMHAMHUYECKYIO CHCTEMY, HEINPEpHIBHO pa3-
BUBAIOIIYIOCS KaK B TEXHOJOTHYECKOM, TaK M B TEXHHYECKOM OTHOMIEHHWH. B 3THX yCIOBHUSX Ba)KHBIMH BOIPOCAMH 300THIHEHEI
SIBIIAIOTCS HAyYHOE 0OOCHOBaHHE TEXHOJOTHH, NMPUMEHSIEMBIX B 300BETCPHHAPHH, W M3yUCHHE AWHAMHKU CIOXKHBIX OTHOIICHUI
MEX/Ty IOTOJOBbEM JKMBOTHBIX HAa KOMIUIEKCE C OKPY)KAaromel mX cpemoi, oOpasylomux oOI[yio, HCKyCCTBEHHO (OPMHUPYEMYIO
9KOJIOTHYECKYTO cuctemy [1, 8, 9].

OCHOBHBIE NTapaMeTPbl MUKPOKIMMaTa, KOHTPOJIHPYEMBIE B )KMBOTHOBOAYECKOM ITOMEIIEHUH: TEMIIepaTypa, OTHOCHTEIIbHAS
BJI@)KHOCTB U I'a30BbIH cocTaB Bo3ayxa. Ocoboe BHUMaHHE HEOOXOIUMO YACNATh KOHIIEHTPAIMHU YIJIEKUCIIOTo ra3a 1 aMMuaxa, o0-
pasylomerocs Ipy pa3ioKeHNH Kajla, MOYH B OCTaTKOB KOpMa.

PerieHreM qaHHOM MpOOJIEMBI SBIISIETCS MCTIOIb30BAHME XOPOLIEro MOJACTHIOYHOTO MaTeprata Ha MOJIOYHBIX KOMIUIEKCAX C
BHECEHNEM B HEro OAaKTEPUIMIHBIX KOMIIOHEHTOB, ITO3BOJIIONINX HEWTPAIM30BaTh 3alax M YIYUIIaTh Ka4eCTBO MOJCTHIKH. J{is
3TOTO BCe OOJBIIYIO aKTYaIbHOCTH ITOJyYaeT UCIIOIb30BaHNEe (ePMEHTAIMOHHON MOJCTHIKA. Bo MHOTHX MCCieIoBaHMSIX yKa3bIBa-
eTcsl, 9TO Takas MOJACTHIIKA B CBOIO OUYEpelb, CIe U MO3BOJISIET HE TOJIBKO CHU3HTH Ce0EeCTONMOCTh NMPOAYKINH, HO U SKOHOMUTH
3HAYUTENIbHBIE (PUHAHCOBEIE CPEJICTBA HA TOAAEPKAHUU B IOMEIIEHHH ONTHMaJIbHON Temriepartypsl [2, 4, 6, 8].

depMeHTAIMOHHAS TTOACTHIIKA TIPEACTABIAET CO00i BRICOK0I()(EKTHBHBIN accOMAT OAHOKICTOUHBIX OAKTEPHIA U OTHOKIIC-
TOYHBIX Fpl/l60B JUI YTAJIU3aluU TIPOAYKTOB XXU3HEACATEIIBHOCTU OpraHu3Ma CEJIbCKOXO03IMCTBEHHBIX )KUBOTHBIX U ITHUIIBI. HABO34,
noMeTa 1 MO4H, C OTHOBPEMEHHBIM BBIICJICHUEM KUCJI0POJA.

Kaxk paBuJiO, B MpoLecce CBOEH KUBHEACATCIIBHOCTH MUKPOOPIraHW3Mbl BbIIIApUBAOT 60J'll>LLIO€ KOJIMYECTBO BJIark U3 IO/~
CTHJIKM B BO3[yX M CO3JAIOT TEIUIOBYIO SHEPrHIo B mojacTuike (3ddexT Temioro momna), remneparypa gocruraer +30 - +40 °C, mpu
3TOM HaBO3 U ITIOMET NepepadaThIBaeTCs B BRICOKOKAYECTBEHHOE YI00peHUe AT JaNbHEHIIero NCIONb30BaHMsl B arpoTexHuKe. [1pu-
TOTOBJICHHASI TAKMM CIIOCOOOM TOJICTHIIKA HE COJEPKUT TOKCHYHBIX BEIIECTB, aHTHOMOTHKOB, TEHETHIECKH MOJU(DUIINPOBAHHBIX H
MIAaTOTeHHBIX MUKPOOPTaHU3MOB. be3omacHa [uis yenoBeka, )KUBOTHBIX, ITUI] ¥ OKPYKAIOIIEH CPebl.
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[MpuaImn paboTsl «GepMEeHTAMOHHON MOACTHIKMY aHAJIOTHYEH ¢ IPHHIUIIOM paboTHl Aposokel nmpu 3amece Tecra. OHO
JMIIb OTJIMYME, YTO B JAHHOM Cllydae OJHOKJIETOYHbIE OPraHU3Mbl M3 ()ePMEHTALMOHHOH MOJCTHIKH BMECTO caxapa M Kpaxmaa
JUISl TUTaHUS UCTIONB3YIOT OTXO/BI KU3HEAEATEIBHOCTH U BBIAEISIOT: KUCIOPO] (ra3000pa3Has (a3a), KOTOPBIH OCBEXKAET BO3AYX B
MOMEILCHUH M 3aMelIaeT yAyLIAIOIIUH 3amax MOYEBHHBI U (epMEHTHI (TBepAoTenbHas (aza), KOTOpble MyTEM (epMEHTHPOBAHU
(3aKBaIIMBaHUs ) PEe0OPa3yIOT OMUIKU U CTPYXKKY B BHICOKOIIONIE3HOE yA0OpeHHEe — OHOTyMYyC.

[TpoMBIIIIEeHHOE IPOM3BOICTBO OMOAKTHBATOPOB IIyOOKOH (hepMEeHTAIIMOHHOI (HECMEHIeMOiT) MOCTHIIKH JUIST )KUBOTHBIX U
IITHIBI HUMEET CBOIO KITACCH(HKAIIHMIO TT0 KOHIEHTPAH MHKPOOPTaHH3MOB, JUTUTEIILBHOCTH UX JEHCTBUS, HO 00IIee, YTO 00beIUHSCT
3Ty TPYMILy, 5TO CIIENNAIBHO MOA0OpaHHBIE IIPOONOTHIECKHE MUKPOOPTaHM3MEI, 3()(DEKTUBHO pa3iiaraloliie OpraHnIecKue OTXOIbI
1 MoUy. YCIIeIIHas IIMIIeBasi KOHKYPEHIHs, BEIpaOOTKa €CTECTBEHHBIX 00€33apakKNBAIOIINX KOMIOHEHTOB U a3pOOHOCTH BCETO TPO-
necca (He0OXOIMMOCTh KUCIOPOAa) MOJABISIOT 00JIE3HETBOPHBIE MUKPOOBI, KIIEIU U reabMUHTHI. [loacTunka craHOBUTCA 310pO-
BOHM, YMCTOH, C XOpOIIEH TEKCTypOH. YIIyullaeTcsi COCTOSIHUE *KMBOTHBIX. YJIyUIIA€TCsl COCTOSIHME IOMEUIEHHS M OKPY>KaloLETo
MIPOCTPAHCTBA.

B nuTepaTypHBIX HCTOUHHMKAX €CTh HUCCIIEIOBAHMS 110 UCIOIb30BAHUIO (DEPMEHTAIIMOHHBIX MOJACTHIOK B PA3HBIX OTPAaCIAX
KUBOTHOBOACTBA. Tak, yueHsiMu CraBpomnosibckoro 'AY ObuT HCTbITaH OTedecTBEeHHBIH npenapat «Cansut - K», nmpousBogurens
000 «HTL] BUO», benropoackast 061.) 1t OHOAECTPYKIIMN HOACTHIOYHOTO TTOMETa IPH COJepXKaHUK NTHIBL. [laHHEIH nperapat
COZEPXKHUT OOBeIMHEHHE XUBBIX Oaktepuit mo Tumy Bacillus subtilis, Bacillis licheniformis, Bacillis megaterium u KOKKOB
Lactoccuslactissub sp., Lactis, Leuconostoclactis, Lactobacillus plantarum, Lactococcus lactissub sp. diacetilactis, mpogyKTbl uX
MeTaboIM3Ma U JKOM CBEKJIOBUUHBIM ()epMEHTUPOBaHHBIN. B pesynbTare aHanm3a MOTyUeHHBIX HCCIEIOBAHUH, ydeHbIE OTMETHIH
CHIKEHHE BBIXOJ1a MOACTUIOYHOrO ITOMETa MOCIE BRIPAIUBAHUS MAPTHHU LBIIIAT-Opoiiaepos B cpenHeM Ha 6,6 %. KonuenTpanus
aMMUAYHOTO 3allaXxa yMEHBIINIACh. B LeMoM ylIyuIImIuch MoKa3aTeau MUKpoknuMaTa. C TOUKU 3peHHst KOPMIIEHUECKUX MOoKa3aTe-
Jeit IepeBapuMOCTH CHIPOTO MPOTEHHA TpeTepriena mnopslmenne Ha 4 %, cyMMbl aMHHOKUCIOT — Ha 0,92-1,10 %, chIpoii kierdar-
ku — Ha 0,29-5,12 %, a WHJCKC MPOYKTUBHOCTH OpOiJIepOB MOBBICKIICS B cpeaneM Ha 378 exn. [7, 9, 10].

VI3BecTHBI TaHHBIE HCIIOJIB30BAaHMS OAKTEPHAILHON IMOJCTIIIKK B CBHHOBOJACTBE. B maHHOI oTpacin s nepepaboTKu mpo-
JIYKTOB JKU3HEACSTEIFHOCTH CBHHEH HCIOJIB3YIOTCS APOJOKH, JAKTOOAKTEepUH, (eKabHbIe SHTEPOKOKKH U JPYrHe MUKPOOPTaHU3-
MBI, BXOASIIME B pa3Hble mpemnapartsl. Hampumep, mocie oO0paGoOTKHM HOATOTOBIEHHOTO MOKPHITHS mpenapatoM «Herro-mmacty,
MOXHO HE MPUMEHSTh HUKAKUX CPEACTB IEbIX TpH roja. JloctarouHo nepuoandecku (1 pa3 B MecsIl) phIXJINTh BEPXHUH CIOH. 1 KT
6uocMecu uaeT Ha 10 M3 mopcTunku. Jlas cBuHel 310 OyaeT cocTaBnark 15 M? npu Tonmune cinos 60 cm. Iena cocrtapiser 3a 1 kr
npumepHo 5000 pyO.

Jpyroii cunOuot GakTepuii «buonartuk Multi-25» pacxomyercss B o6beme 1 kr Ha 25 M2 PekoMeHmyemas TOJILMHA COJIO-
MeHHOTO TOKpBITHS — 50 cM. Takoit 06paboTaHHBIi O CITykHT 2 roaa. [IpenMymiecTBOM mpenapara sBIIeTcs BO3SMOXKHOCTD IIPH-
MEHEHHS TP MUHYCOBBIX TeMIlepaTypax. [1opomok paBHOMEPHO pacchIIaeTcsi, OJI MPOJIMBACTCS, U YK€ OTOM 3aITyCKarOTCS JKH-
BoTHBIE. [{eHa — okxos10 4000 py6. 3a 1 kr.

U3 n3y4eHHBIX HCCIeJOBaHUN MPUMEHEHUs (epMEeHTAlIOHHON IOJCTWIKH CIEyeT, YTO OHA He MOJB3yeTcs IMOIyJIsIPHO-
CTBIO CPEIM CEIbXO3IPOU3BOIUTENEH 3a CUET CBOCH TOBOJIIBHO BBICOKOM CTOUMOCTH.

B cBoux mccnenoBaHMSAX MBI HINEM albTEpPHATUBHBIE CIOCOOBI TOJTOTOBKM OaKTEpHATbHON MOACTHIKA C YIETOM €€ IOJIO-
KHUTETBbHBIX CTOPOH M CHIDKeHHs cebecTrommocTd. OIHUM K3 Ooliee AEIMICBBIX aHAIOTOB KOMIUIEKCA MOJE3HBIX MUKPOOPTaHU3MOB
MOXHO HCIOJIB30BaTh IS MTOATOTOBKH (DePMEHTAIIMOHHOHN MOACTHIKY COK KBAIlIEHHOH KaITyCTHI.

Io ycTaHOBIEHHBIM JaHHBIM 00III€e KONINYECTBO MHKPOOPTAHU3MOB, B TOM UYHCII€ MOJIOYHOKHCIIBIX OaKTepHi, B COKE KaIly-
CTHI KBAIIEHO, IPUTOTOBJICHHOM U3 Pa3iM4HbIX COPTOB, Bapbupyer oT 1,10 + 0,03x10% 1o 9,34 + 0,04x10°, MukpoGroIorudecKuii
aHann3 oOpa3LoB BBISBUI CTAaOMJILHOCTh B OTHOIICHHH HEXeJIaTelbHOW MUKPOMIOpH! KBAIICHBIX OBOIIEH — APOXOKEH U IuieceHeit
[1,2,3,7,9,10].

Lens mccenoBaHUs — ONTUMHU3ALKS CYIIECTBYIOIINX TEXHOJOTHI BBIPAIIMBAHKUS KPYITHOTO POTaToro CKOTa IyTeM opra-
HU3AIHN TIPOM3BO/CTBA M MCHONB30BAHMS aTbTEPHATHBHON ()epMEHTAIIMOHHOW MOACTHUIIKMA HAa OCHOBE COKa KBAIICHOH KaITyCTHI, B
pe3ynbTaTe 4ero OyIyT HOAAepKUBATHCS OIarONPHATHBIE YCIOBUS COAEPKAHHS JKHBOTHBIX.

Marepuajbl 1 MeTOABI HccaeA0BaHusA. Ha ceromHsAIIHNI IeHp CHeNUANNCTH 0 CUX HOpP MPOJODKAIOT CIIOPHTH, KAKOH
BUJI MOACTHIIKH TSI KPYTTHOTO POTaTOTO CKOTA SIBISIETCS caMbIM 3((QeKTHBHBIM 1 parMoOHANBHEIM. Ha mpakTuke HCHoNb3yoTes op-
raHM4YecKHe W HeOpPraHWYecKue MOJCTHIIKH. be3yclioBHO, MOJICTHIIKA OpraHMYeCKOTro MPOM3BOJCTBA Haubosee (u3nonornynHa s
KMBOTHBIX. Ha NaHHBIH MOMEHT 3aTpaThl Ha MOKYNKY OaKTepHid JUlsi MOACTHIKU SIBJSIFOTCS JOBOJIBHO 3HAYUMBIMH JUISI TPOM3BOI-
cTBa. B Hamell crpaHe MpakTHYECKH OTCYTCTBYIOT HPENPHATHS [0 M3TOTOBJICHUIO JAHHOTO KOMITOHEHTa NPH MPOU3BOACTBE IPO-
JIYKIIMH )KUBOTHOBOJICTBA, TaK KaK PyKOBOJCTBO HPEIIPHATHI IPHUBBIKIO K 00Jiee JOporoMy croco0y oOorameHus moJCTHIKA Oak-
TEpHUsIMH, a TAKXKE OTCYTCTBHIO aHATIOTOB.

CoK KBaIIeHOH KaITyCTHI SIBISIETCS SKOJIOTHUECKH YUCTHIM U O€30MacHBIM aHAJIOTOM OaKTepHi, IPUMEHSIEMBIX JUIS U3TOTOB-
JIEHUS TIOJICTHIIOYHOTO MaTepralia KpyIHOMY poratoMy ckoty. [lomydenHast ¢pepMeHTaIOHHAs TOJCTHIIKA HA €0 OCHOBE SIBIISICTCS
0oee ZeNIeBEIM aHAJIOTOM IPOMBINUICHHBIX OakTepuil [2, 4]. depMeHTaIMOHHAS MOJACTUIIKA MPEICTABISET COO0 HANOIHEHHYIO
MHUKpOGIIOpOit Tiy0oKyro noacTHIKy. E€ 0coOeHHOCTE 3aKiroyaeTcsi B yCTpaHEHNH 3allaxa aMMHaKa, a Takxke nepepaboTka Biary, 3a
cuéT 4ero BbLAENsETCS OONBIIOE KOJIMYECTBO TeIlla M IPOMCXOMNUT AOMOIHUTENBHBIH 000rpeB momenieHus. Vcrnonap3oBanue moa-
CTHJIKU TaKXKe YJIydIlIaeT TPYA oreparopaM JoeHHs. YucToe BEIMS — 3aJI0T THTHEHHYECKOTO TOSHUS! U BEICOKOKa4eCTBEHHOTO MOJIO-
ka. [Ipy HaJM4uK XOpolIei NOACTUIIKY Y XKMBOTHOTO HAaOJI0JaeTCsl MOBBILICHHE PE3UCTEHTHOCTH opranusma [2, 51.

Pe3yabTaThl uccieqoBanus U obcy:kaenne. CriocoObl 3amyCTUTh (PEPMEHTAIIMOHHYIO TIOACTIIIKY B XO35HCTBE MOXKHO pa3-
JIeTUTH Ha Ba BUAA. [1epBEIi — KOTAa GaKkTepry 3aIryCKaloT Ha PACIpeieIeHHYIO B IOMEIIEHHH, Y)Ke TT0JITOTOBICHHYIO MOACTHIIKY;
1 BTOPOH — KOT/Ia 3apaHee TOTOBAT CyOCTpaT Ha OCHOBE MOACTHIIKA U OaKTepHil, 1 BHOCST B TOMEIIEHIE KOPOBHHUKA yXKe B ITOJHO-
CTBIO paboveM BapHaHTe B PAaCIpeeIeHHBIH MOICTHIOYHBIM MaTepHan Ha OCHOBE COJIOMBI HITH OITIIIOK.

Peanusanyst mepBoro BapHaHTa 3aKIIOYaeTCs B CICAYIOIIEM: MOMEIICHHE KOPOBHUKA MPOCTHIAIOT OMMIKaMHM, JHOO0 COJIO-
Moii, cioem 1o 50 canTHMeTpoB. Takas TONIIMHA YCTaHOBJICHA B CBSI3U C TEM, YTO JKMBOTHBIC B IPOILECCE JKU3HEACSITEILHOCTH
yromuyT e€ no 3HadeHuil B 20-30 canTuMmerpoB. Taxke ecTh onpe/eieHHbIe TpeOOBaHMs K TOJIIMHE TTOJCTUIIKY, HHAYe Ha e€ Ipo-
rpeB OyJeT yXOJUTh O4eHb MHOTO BpEeMEHH, a OaKTepHH HAYNHAIOT CBOIO PaboTy, TOJIBKO HAXO/ACh B CJIOE YKa3aHHOW TOJIIIHHBI.

IMocie BHECEHHS COIOMBI IO €€ MOBEPXHOCTH PACMPENEIAIOT CyXue OakTepuy, u3 pacuéra 1 kumorpamm Ha 20 Mm% TloacTui-
Ka JIOJDKHA OBITH IPOJIHUTA CIICNUAIbHON, OTCTOSIHHO BOJIOH, 03 conepikaHus XIOpKH. Tak Kak OHa OTPUIATENIHHO BIUSIET HA Pa3BHU-
THE W JKH3HEASSATENLHOCT OakTepuil. [loce yero ocraBisior momenieHue Ha 5-7 qHEH. OTo BpeMs, B TeUCHHE KOTOPOTo OaKTepHH
JIOJDKHBI HAa9aTh CBOIO XKHM3HEEATENbHOCTE. [10 McTeYeHHIo 3TOro BpeMeHH IPOBOAAT NpoBepKy. CHIMArOT BEpXHHH CIIOH U IpoBe-
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PSIIOT BHYTPEHHIOIO TEMIIEpaTypy, €CIH IPOIECC 3alyIleH YCIEIIHO, TO TeMIIepaTypa BHYTPH HOACTIIIKH JOJDKHA OBITH B paiioHe
50 °C.

Taxxe y 3TOro crocoda ecTb CBOU ONpeJIeNeHHbIE HIOAHCHL. Takue Kak: 3amyck OakTepuil B MOACTUIKY HEOOXOIMMO IPOBO-
JIUTh TIPU TEMIIepaType OKpy»Karolied cpeasl He Hke 5 °C, B MPOTUBHOM cillydyae MHKpPOQJIOpa MpOCTO MOTHOHET; B MOMEIICHUN
JIOKHA OBITH 000pyI0BaHA MOAXOASIAS CHCTEMA BEHTHUIIAIMHU, YTOOB! BO3yX MOCTOSHHO OBLI B ABI)KEHUH, U T10CIIE BOPOIIECHUS Y
OakTepuii ObUIa BO3MOKHOCTh HACBITHTCS KHCIOPOJIOM.

OCo0OeHHOCTh BTOPOTO BapHaHTa ITOJrOTOBKH (pepMEHTAIMOHHON ITOJICTIIIKM COCTOUT B TOM, YTO OHA IIOJTOTaBINBAETCS 3a-
paHee, ¥ 3aHOCHTCS B ITIOMeNIeHHe KOPOBHHUKA B YK€ TOTOBOM BapHaHTe, KOTOPBIN pacnperersieTcss B Maccy HOACTHIOYHOTO MaTepH-
aya. JI71st 5TOro B MOMENIEHUN KOPOBHHUKA, JINOO B PYTOM XO3SIHCTBEHHOM IOMEIICHHUH NTPOBOAT «3aKBACKy» HEOOJBIIOrO KOIHUYIe-
CTBa MOJICTHJIOYHOTO MaTepHana (COJIOMBI, OMHIIOK, IIEMbl), KOTOPBIH U OyAeT cyOCTpaToM IJIsi BHECEHHUs] B OCHOBHYIO Maccy IOJ-
CTUNIKU. B KkauecTBe 3aKBacku HCIONB3YIOT CIEHHAIN3HPOBAHHbIE OAKTEPHM MPOMBIIIIEHHOTO MPOU3BOACTBA WIIH K€ MOXKHO HC-
MOJTB30BaTh COK KBAIIIEHOH KallyCThI, CBIBOPOTKY, JIH0O 00paT, yxKe cojepsKaliie MOJIOYHOKUCIbIE opraHnu3Msel. [Ipunimn neiicteus
MOACTHIKK OyIET TaKUM >Ke, KaK B CIydae CO CIEHHalbHbIMU OaKTEpHSIMHU, HO C SKOHOMHUYECKOW TOUYKH 3PEHMS 3TOT BapHaHT
HaMmHoro jemesne [3, 7].

Ha maHHBII MOMEHT mosydaeMast IIPOAYKIHS IIPOM3BOIUTCS CTOPOHHIMH OPTaHU3aMMSIMU M TOKYIIAeTCsl IPEIIPHATHEM T10
BBICOKOH IieHe. OCHOBHOM Mpo0IeMoii, KOoTopasi IMeeTcsl Ha TaHHBII MOMEHT, SBJIIETCS TO, YTO NPEANPHUITHS HEAOCTATOYHO OCBE-
JIOMJICHBI O TEXHOJIOTUH IIPOHU3BOJICTBA, TAKXKE MMEET MECTO OBITH IIpoOJIeMa OTCYTCTBHS ONTHMAIBHON TEXHOIOTHH, SKOHOMHIECKH
U 3HepreTuyecky 3GGEeKTHBHON M BBITOAHOI, II09TOMY MHOTHE OTEYECTBEHHBIC NPOM3BOJHUTENN HE PEIIAIOTCS MPOU3BOIUTH (Bep-
MEHTALMOHHYIO TOACTUIIKY CAMOCTOSTENBHO.

ITpon3BoaCTBO epMEeHTALMOHHON MOJCTHUIKH HAa OCHOBE COKAa KBALIIEHHOH KaITyCTHI SBIAETCS OTHOCHUTENIBHO JEHIEBBIM CIO-
c000OM TOJTy4eHHsI KaueCTBEHHOTO MaTepHana A yIydIIeHHs YCIOBHH COAEpXaHHs KUBOTHBIX. PRIHOK JaHHON MPOIYKIMU HETO-
CTaTOYHO Pa3BHT VIS TOTO, YTOOBI IIPOBECTH IIOJIHOIICHHBIHN €ro aHaIu3.

CoK KBaIlIeHHOW KaITyCTHI SIBIISIETCS SKOJOTHYECKH YHCTHIM U Oe30MacHBIM aHAIOroM OaKTephH, IPUMEHSEMBIX Ul U3ro-
TOBJICHHS OACTHIOYHOTO MaTepHalia Jyisi KpYITHOTO poratoro ckotra. CoBpeMEHHBIE TEXHOJIOTHH NIPOU3BOJICTBA aHAIIOTOB CIHIIKOM
TPYIOEMKH U JOPOTHE VISl CENbXO03MPON3BOIUTENs. JJaHHAs «TPyIOEeMKOCTB» 3aKIII0YAEeTCs B UJIMIIHUX MEXaHUYECKUX, DHEPIeTH-
YecKrX U (PMHAHCOBBIX 3aTparax [9].

Pa3paboTaHHbIil HAMH METOJ MO3BOJUT CHHU3UTH 3aTPAThl M MOBBICUTH 3((GEKTUBHOCTH BBIPAMIMBAHUS KPYIHOTO POraToOro
ckota. [IpeanosxeHHas TEXHOJOTHS HPOU3BOACTBA (PEPMEHTALMOHHON MOJCTHIKHA C HCHONB30BaHUEM COKa KBAIICHHOHN KaIyCThl
MO3BOJIUT HOBBICUTH KA4eCTBO MONy4yaeMoi npoaykimu. Kak mpaBuio, ncronab3yeMast TpaAUIIMOHHAS COJIOMEHHAs MOACTUIIKA Urpa-
€T BaXXHYIO POJIb B COKPAILEHUH TEIUIONOTEPh )KUBOTHBIMH M MOTEPh MOJIE3HON SHEPTUH PalllioHa Ha COrpeBaHHe, BMECTO yBeIHYe-
HUS IPOTYKTHBHOCTH.

®depMeHTaMOHHAS TTOJCTIIIKA MPEICTABISIET COO0H HANONHEHHYI0 MHUKpO(hIopoil riy6okyto moactuiky. E€ ocobeHHOCTH
3aKJII0YaeTCs B yCTPAHEHHH 3allaxa aMMHUaKa, a TakKe IepepadoTKa BIIary, 3a CYET Yero BIIENSETCs] 00JIbIIOe KOJIMIECTBO TeIlla, 1
MIPOUCXOJNUT JOTOJHUTEIBHBINA 000rpeB noMemeHuss. OT MpaBUIIBHOCTH 3aITyCKa TaKOW MOJICTWIKH OyneT 3aBHCETh 3P (PEKTHBHOCTh
U TPOJOJDKUTEIBHOCTh €€ (pyHKIMOHWpOBaHUA. Jng KU3HH OakTepuii B MOACTWIIKE HeoOxoamMa Temieparypa He Hmke 5 °C.
BcenenctBue 4ero, ecnu B KOPOBHUKE JEPKUTCS CTAOMIBHO HM3Kas TeMIlepaTypa, Mepej 3allyCKOM TaKOW MOACTHUIIKU ITOMEICHUE
HY>KHO COOTBETCTBEHHO 00yCTPOHTS.

B cBexeit KarmycTe COAepKUTCS 0Y€Hb HU3KOE KOJIMYECTBO MOJIOYHOKUCIBIX OaKTepHuii, HO 3TOr0 KoNuuecTBa 00BIYHO ObIBa-
€T JJOCTaTOYHO VIS TOTO, YTOOBI Ipomnece GpepMeHTanny Hadasiacs. OpraHndeckie KUCIOThl, B OCHOBHOM MOJIOYHAs U YKCyCHas, IIpo-
W3BOJIATCS B 3HAUUTENBHBIX KOJMYECTBAX HAa paHHEH cTaluy pepMeHTalUH KaIyCThI.

TUIMIYHBIMHU NIPOYKTaMH, COPMHPOBAHHBIMU BO BpeMs (hepMEHTAIMU KBAILIEHOH KalyCThl, SIBISIFOTCS: MOJIOUHAsI KUCIIOTA,
yKCyCHasl KUCJIOTa, MAaHHUT U 9TaHOJI. [ JIaBHBIM NPOJYKTOM IIPH 3TOM BBICTYHAeT MOJIOYHAsl KHCIoTa. V3 KBalIeHO# KamycThl Bbljie-
neHo 13 mramMoB. OHH OIpeseNeHbl Kak TI'PaMIIOJIOXKHTENbHBIE, HETOABIDKHBIE, KaTaTa300TPHIATENbHbIE ITAJOYKH poja
Lactobacillus. Bo MHOTHX HcClieIOBaHUAX JOKa3aHO, YTO OHHU 3aIUINAIOT (PEepMEHTHPYEMOE CHIphe OT Pa3MHOXKEHHS MATOTEHHOM
MHKPOGIIOPHI TyTeM IMPOU3BOACTBA AHTATOHUCTHYECKNX KOJOHMH, TAKHX KaK KUCIOTHI, OAKTepHOIMHBI ¥ IPOTHBOTPHOKOBBIC BEIIle-
crBa [10].

®depMeHTanus MPOIODKAETCS TOKa BCE CIOCOOHBIE K OPOXKEHHUIO caxapa He HCIOJIB3YIOTCS WM MOKa THTpyeMas KHCIOT-
HOCTB B MPOJYKTE HE JOCTUTHET 3HaueHHs1 okoio 2 %, ¢ pH 3,4-3,6, mocie yero nmpekparaercst pocT MOJOYHOKHCIIBIX OaKTepHid.
IMocnenoBaTebHOCTE MUKPOOPTaHU3MOB, Pa3BUBAIOIINXCS B Ipolecce hepMEeHTaun OeTOKOYaHHOH KaIyCThl, COCTOUT B POCTE H
CMEHEe MyJOB MHKpPOOpraHu3MoB. Ha CMeHy MOJIOYHOKHCIBIM MHKpoopraHusmaMm Leuconostoc mesenteroides mnpuxoauT
Lactobacillus brevis, a 3aTem pasmHoxaetcst Lactobacillus plantarum, KOTOpBIiA OIATE TPOIYLUPYET KUCTOTY, CHIKAs 3Ha4eHne pH
ke 4,0.

B pesynbprare HakomIeHwMs, IPOUCXOSIIETO B IIpoecce pepMEeHTaINH, B KaIlyCTHOM paccoiie OyeT comepKaThes O0IbIIoe
KOJIMIECTBO PA3IMIHBIX BHJOB OaKTEpHii, CIOCOOHBIX YTHIM3UPOBATh MOUY M (DEeKATHH B HCHONIB3yEMOM MOACTHIOYHOM MaTepHae,
HarpuMep CoJIoMe.

OO6pasyemble B mporecce OposkeHUs] (pepMEHTHI BBHIIOJHSIIOT HMOArOTOBUTEIbHYIO (DYHKIMIO K AayibHeimed mnepepaboTke
HaBO3a XMBOTHBIX B cJIoe MoACTHIIKK. OCHOBHAs pOJIb P ATOM IPHHAUISKHUT aMUiia3e U poTtease. Posb pa3pylieHus KieT4aTku 1
aKTHBU3ALMH TIPOLIECCOB CHHTE3a OPraHMYECKHX KUCIOT MPHHAUISKUT JIakTo0akTepussM. OHU CHOCOOCTBYIOT YCKOPEHHIO MPOLIec-
COB KOMIIOCTUPOBAHMS, YHUUTOXKEHUIO TATOT€HHBIX MUKPOOPTAaHU3MOB H yBEJINYHBAIOT aKTHBHOCTH MHKPOOHOIOTHYECKHUX TIPOIIec-
COB BHYTPH IOJCTIJIKH. [ TaBeHCTBYIOIIas poJib B BOIIPOCE MepepabOTKH HaBO3a MPHHAUICKHUT APOOKAM.

[Mpm 3amycke GpepMeHTaINOHHON ITOJICTHIKH Ha OCHOBE COKa KBAIIEHHOH KalTyCThI HEOOXOIMMO HPHIECPKHBATHCS OIpere-
JICHHOTO aJlTOPUTMA.

l_[emeM maroM B TEXHOJIOIMHA NPUT'OTOBJICHUA (bepMeHTaLU/IOHHOﬁ MOACTUJIKA ABJIACTCA OYULICHUE IMOBEPXHOCTHU I10JIa OT
Pa3IMYHBIX 3arps3HEHUM, AJIs 3TOrO €e MOIOT M MPOCYIINBAIOT. B OTBECHHOM CIIENHaIbHO MECTO JISNIAl0T HACKIIb U3 OIMMJIOK, CO-
JIOMBI, WK JIPEBECHOU CTPY’KKH, JIMOO APYroro IMOJCTUIIOYHOTO MaTepuaia. 3aTeM B BeJpO C MOJATOTOBICHHO 3apaHee BOIOW Halu-
BAIOT COK KBAILICHHOI! KamycThl, cobmonas nponopuunu 0,1 M Ha 10 mi. [TonyuuBiuniics pacTBop 3ajMBarOT B JCHKY U HMPOJIHUBAIOT
MIOBEPXHOCTh HACHINMY M3 MOACTWIKU. C IMOMOIIBIO TPAKTOPHOTO KOBIIA TIIATENHHO IEPEeMEIINBAIOT MOJCTIIKY W BHECEHHBIH COK
KBAaIICHON KaITyCTHI JUIi PAaBHOMEPHOTO paclpeNieNieHus pacTBopa. B Teuenue 5-6 nHEH NMpoBepsIOT TeMIlepaTypy 3aroTOBIICHHOI
noacTwikd. Ecim oHa moBeICHIIack 10 Hy>KHOTO 3HaueHns +35 - +40 °C, 3T0 TOBOPHUT O TOM, YTO CyOCTpaT A BHECEHHS B OCHOB-
HYIO TTOJICTHJIKY JUISl >KHBOTHBIX TOTOB M €€ MOKHO HCIIOIb30BAaTh.
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[Mocne yradyHo MpoBEAEHHOTO 3aITycka HYXKHO 00eCHeYHTh ONTHMAIBHYIO pabOoTy MOJIE3HBIX OaKTepHii, COIepIKaIUXCS B CO-
K€ KBaIlIeHOH KaIyCThl, A7 3TOT0 HYXKHO CJIEJOBATh ONPEEICHHBIM MPaBHIIaM:

- 3aIlyCKaTh TOTOBBIN CyOCTpaT B MOACTHUIKY TOJIBKO MPH TEMIEPATYpe BBIIIE HYJIS, Jy4llle BCETO HA4aTh MCIOJIb30BaHUE
3TOTO MPOAYKTA B TEIMIIOE BPeMs Toa.

- €CJIM 3allyCK MPOBOIUTCS B 3MMHEE BpeMs, TO TOMEIIEHUE HYXKHO MPOTPETh A0 TEMIEPaTyphl, ONTHMAIBHO UL KU3HU
Gakrepuit, +5 °C.

- TaK)Ke eCTh OINpEeIeNIeHHbIC TPeOOBaHUS K TOJIIMHE ITOJCTHIIKH, IIPH BHECEHHH TOTOBOTO CyOCTpaTa OHA JOJDKHA OBITH He
Goubiie 20 caHTIMETPOB, MHAUE Ha €€ IPorpeB OyIeT yXOAUTh OYeHb MHOTO BPEMEHH.

- 3aKJIaabIBasi COJIOMY B ITOJCTHIIKY, CI€AyeT IIPHHIMATh BO BHUMaHHE, YTO XXMBOTHBIE YTOMUYT €€ 10 ONpeeNIeHHOTO ypOB-
Hs1. 3HA4YMT, YTOOBI JOCTHYD PEKOMEHIYEMOW TOJIIIMHBI, CJISAYET 3aKIaabiBaTh He MeHee 30 CAHTUMETPOB.

- [0 pa3JIoXKEHHOH COJIOMe PaBHOMEPHO pacmpeienseTcs cyOcTparT, ocie Yero 3TH JBe CyOCTaHIHN ePEeMEIIUBAIOTCS.

- He0OXOIUMO MPHUIEP>KUBATHCS HOPM PA3MEINIEHHs CKOTa Ha KayKAbIH KBaJpaTHBIA METp MOACTUIKU. Ecii B KOpoBHUKE Ma-
JI0 JKUBOTHBIX, Oy/I€T HEJOCTaTOYHO HaBO3a, YTOOBI Hayall paboTaTh (pepMEHTATHBHBIC BEIIECTBA, M OHU MONPOCTY MOrHOHYT. [s
COXpaHEeHUs )KHU3HECIOCOOHOCTH HYKHO OyJIeT aKTHBU3UPOBATh OaKTEPHH HCKYCCTBEHHBIM ITyTEM — 100aBISATh HOMET MM HABO3.

- HaIpOTHB, €CIIH He COOJII0NAIOTCSI HOPMBI pa3MeNIeHNs )KUBOTHBIX, OaKTEpHN YTPAYUBAIOT CHOCOOHOCTH MOJTHOLCHHO IIe-
pepabaThIBaTh H3IHIIKK HaBO3a. B 3TOM ciIydae OHHM TOXe MPEKpanialoT cBOIO paboTy M MOTHOAIOT, K TOMY e HpH OOJIBIIOM KOJIH-
9YeCTBE )KUBOTHBIX B IIOMEIICHNH ITPOUCXOIUT YPE3MEPHO IUIOTHAS yTpaMOOBKa ITOJICTHIIKH, adpalsl HapymaeTcsl, TH00 ITOIHOCTHIO
npekpamnaercs. Bo u3bexxanue maHHON MpoOeMbl, B KOPOBHUKE MOXKET MOHAZOOHThCA 000pPYHOBAaTh CUCTEMY NpPUHYIUTEIHHON
BEeHTIIIIIMH. E€ MOIHOCTh U MECTO yCTaHOBKH, MOJOMPAIOTCS HHAUBHIYAIbHO, YUUTHIBAs apXUTEKTypHbIE OCOOCHHOCTH KaXI0TOo
OTZENBHO B3ITOr0 KOPOBHHKA.

- 1eTOM HEOOXOIMMO CIIEZIUTH 32 BIAXXHOCTBIO MOACTUIIKH, HEb3s AOMycKaTh €€ nepecymnBanus. Ecian oHa OyeT ciauimkoM
cyxas, To OakTepHu IPOCTO MepecTaHyT padoraTh. [IpM HEJOCTATOYHOM KOJIMYECTBE BJIATH CIIEIYeT CHCTEMATHYECKH, BPYUHYIO
YBIIQKHATH HOACTHIKY C IOMOIIBIO TEMJIOH, OTCTOSBIICHCS BOJIBIL.

- NIePUOINYECKU HY)KHO OyIeT NMPOBOAUTH BOPOIIEHHE MOACTHIKH, YaCTOTA ATOW MPOIEAYPHl 3aBHCHT OT COCTOSHHMS ITOJI-
ctriky. [Ipy BOpOIIeHNH OAHMMAIOTCS BCE CIIOH, @ HE TOJIBKO BEPXHMIA, CaMblil yTpaMOOBaHHbIN CIIOM.

- HeJIb3s IPOBOAUTH 00pabOTKY MOACTUIIKH C MIOMOIIBIO XUMUKATOB, HA3HAYEHHEM KOTOPBIX SBISCTCS YHHUITOXKEHHE TPBI3Y-
HOB, HACEKOMBIX.

B 3aBucHMOCTH OT yCIOBUH KyJIbTUBHPOBAHHUS OAaKTEPHH UM MOKET MOHAJOOUTHCS TTOJKOPMKA, YTOOBI HE JOMYCTUTh TOJIO-
JIaHUSI U TIPEKpaIieHus pocTa. st MpUroTOBIEHHUS TOJKOPMKH B EMKOCTH MIEPEMEIIHBAIOTCS caxap M BOJA B HEOOXOAUMOM KOJIHYe-
CTBE, B 3aBUCHMOCTH OT IUIOIIAAN. DTOT PaCTBOP 3aJIMBASTCS ITOCIIC BOPOIICHHSI.

3akiaouenne. lcronp3oBaHue albTepHATHBHOTO BapHaHTa Ul IPOU3BOACTBA (PEPMEHTAIMOHHON HOACTHIKM Ha OCHOBE
COKa KBAaIlICHHOH KaITyCThI IpenonaraeT HeOobIIne 3aTpaThl U JOCTYITHOCTS B Toboe BpeMs rona. [locnenHee BpeMs TEHICHIMS
COBPEMEHHOr0 00IllecTBa HalpaBieHa Ha OPTaHUYECKOE NPOHM3BOJCTBO JKMBOTHOBOIYECKON MPOMYKIMH, a MOTOMY CIPOC Ha Hee
OyZeT OYeHb OOJBIINM.

JlaHHOE HCcCclIeIoBaHNE HAIPABJICHO HAa PEIICHHWE BOMPOCa MONMyYeHHs Ka4eCTBEHHOU (epMeHTannoHHOW momcTiiku. [Ipu-
MCHEHHE NaHHOH pa3pabOoTKH B 00JACTH JKHBOTHOBOJICTBA IO3BOJIUT MOBBICUTH 3((EKTHBHOCTD IIPOU3BOACTBA MPOIYKIUU KHUBOT-
HOBO/JICTBA M JAJTbHEHIIET0 BHEIPEHUS B TEXHOJIOTHUECKUH MPOLECC, TEM CaMbIM 3TO MO3BOJIUT CHU3UTH C€0ECTOMMOCTD MIPOU3BOI-
CTBa M TIOBBICUTH KaueCTBO MPOLYKINHK B Poccuiickoi denepanun, TeM caMbIM BBIIOIHUB IIPOrPaMMy HUMIIOPTO3aMELICHHSI.

o pe3ynbpraTaM NPOBEJCHHOTO MOHHTOPHHTA Pa3JIMYHBIX POCCHHCKNX W MHOCTPAHHBIX aHAJIOTOB, MOKHO CIIETIaTh BBIBOJ O
TOM, YTO JIaHHAs TeMa aKkTyajbHa U HMeeT OOJIBIIOI MOTeHIHAaN ISl JOpaboTOK.

C 1enplo yaydllIeHHs! YCIOBHH COIEp)KaHUs KPYITHOTO POraToro CKOTa W OKPYIKAIOIIeH cpepl A 00CITyKHBAIOIIEro mep-
COHaJIa, CHIDKEHUS 3aTpaT Ha IPOM3BOJICTBO OCHOBHOM NMPOIYKIIMH U MOBBILICHHS SKOHOMHYECKHX IOKa3aTeleil 0Tpaciu CKOTOBOJI-
CTBa IIEJIECO0OPA3HO BHEAPATH B IIPAKTHKY HOBYIO ()ePMEHTAIMOHHYIO MOACTIIIKY Ha OCHOBE COKa KBAIIIEHOH KaIyCTHI.
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PyxoBoacTBO 1151 aBTOPOB

B xypnane my6nukyioTcs 0030pHBIe, POOIEMHBIE, IKCIIEPUMEHTATbHBIE CTaThH, OCBEILAIOIINE OHOIOTHYECKHE aCTIEKThl Pa3BU-
THUSI arPONPOMBIIUIEHHOTO KOMIUIEKCA B CTPaHe U 3a pyOekoM, IepeIoBble JOCTH)KEHUS B 001aCTH 300T€XHUIECKOI HayKH, BETEpH-
HApUH, UXTHOJIOTHH, PE3yJIbTaThl NCCIICJOBAHMIT 10 MOJICKYJISIPHOIT OMOJIOTHH, BUPYCOJIOTHH, MUKPOOHOIOTHH, OMOXUMHH, (hH3HOIIO-
TUH, IMMYHOJIOTHH, OHOTEXHOJIOT M, TCHETUKH PACTEHHIA M YKUBOTHBIX U T.IL

ConeprkaHue craTeil peneH3upyercs (B COOTBETCTBUH C NMPOQHIIEM jKypHaia) Ha IPeaMeT aKTyaIbHOCTH TE€MBI, YeTKOCTH H JIO-
THYHOCTH W3JIOKEHUS, HayJHO-TIPAKTUIECKOH 3HAYUMOCTH paccMaTpHBAaeMOW IPOOJIEMBI M HOBH3HBI IpEIUIaracéMbIX aBTOPCKHX
pelleHu.

OO6uwmii 00beM IMyONUKaIMK OTIpeessieTcs] KOJHMYECTBOM IEYaTHBIX 3HAKOB ¢ Mpobenamu. PekoMeHTyeMblil 1uana3oH 3HaueHUH
cocrainseT oT 12 Teic. 10 40 ThIC. meyaTHBIX 3HaKoB ¢ mpobenamu (0,3-1,0 medaTHoro NMUCcTa). MaTepuansl, 00beM KOTOPBIX MIPEBBI-
maeT 40 ThIC. 3HAKOB, MOTYT OBITh TaKXK€ IPUHATHI K ITyONUKAIMK TTOCHE MPeBApUTENILHOTO COTJIacoBaHus ¢ penakiueil. [Ipu He-
BO3MOXKHOCTH pa3MEILEHUs] TAKUX MaTepUaoB B paMKaxX OJHOM CTaThH, OHU MOTYT IyOJIMKOBAThCA (C COINIACKS aBTOPA) 110 YacTsiM, B
K&KJIOM TOCIIE]Ty OILEM (O4epeTHOM) HOMepE XKy pHaa.

Cratby JOIDKHBI OBITH OGOpMIIeHBEI Ha jmcTax gopmara A4, mpudrt — Times New Roman, kernem (pasmepom) — 12 nT, st
odopmIIeHNs Ha3BaHUH TaOJIUI, PUCYHKOB, IHArpaMM, CTPYKTYpPHBIX CXeM U Apyrux wimoctpanui: Times New Roman, oObraHBIi,
kerib 10 oty it npuMedanuii u cHocok: Times New Roman, o6bransii, keras 10 nr. [ opopmirerns 6ubnmorpadun, cBeaeHui
00 aBTOpax, aHHOTAIM{ M KIIFOUEBBIX CIIOB MCHOJIb3yeTcs Kerib 10 nT, MexxcTpounslid uaTepBai — 1,0. [Tons cBepxy u cHU3Y, cripaBa
u cneBa — 2 ¢, ab3ar — 1,25 oM, Gpopmar — KHIKHBINA. Pa3nensTe TEKCT Ha KOJOHKU He cieayeT. Ecimu crarest Obuta Wik OyJeT oT-
MpaBjieHa B APYyroe u3laHue, He0OX0IUMO COOOIIUTE 00 3TOM PEIaKIIUH.

ITpu noaroToBKe MaTepUaIoB He JOIMYCKAaeTCsl UCIOIb30BaTh CPEACTBA ABTOMATH3ALUH JOKYMEHTOB (KOJOHTHTYJIbI, aBTOMATH-
YECKH 3aIloJIHsIeMbIe ()OPMBI U TI0JIsL, aThl), KOTOPbIE MOTYT HMOBJIMSTH HA H3MEHEHNE ()OPMATOB JAHHBIX M UCXOIHBIX 3HAYCHHH.

Odopmiienne ctaTtbu

CneBa B BepxHeM yrity 0e3 ab3ana nevataercst YK crateu (koppekTHOCTH BeIOpanHoro Y JIK MOXHO mpoBepuTh Ha caiite Bee-
POCCHIICKOTO0 HHCTHTYTa Hay4HOH U TexHH4Yeckoi mHpopmanun — BUHuTU nubo B cotpyaaudectse ¢ Oudamnorpadom ydapeaurens
XKypHana 1o tei. +7 4722 39-27-05).

Hwxe, gepes3 mpoben, cieBa 6e3 ab3ana — HALIUAIB 1 (paMIIIAH aBTOPa(0B), MOy KHUPHBIM KypcuBoM. [anee, uepes mpobern, o
LEHTPY CTPOKHM — Ha3BaHUE CTaTbU (JOJDKHO OTPakKaTh OCHOBHYIO HICIO BBIOJHEHHOTO HCCIEIOBAHHSA, OBITH IO BO3MOXKHOCTH
KPaTKUM) KHUPHBIM MIPAPTOM 3arJIaBHBIMH OyKBaMH.

IMocne sToro yepe3 nmpoden — aHHOTAIMS U KitodeBble cnoBa. Cozep)kaHne aHHOTAlUK J0JDKHO OTBEYaTh TPeOOBaHUSAMH, TIPEIb-
siBIsieMbIMH K pedepatam u anHoTtamusaMm ['OCT 7.9-95, TOCT 7.5-98, 'OCT P 7.0.4-2006, o6bem — 200-250 cios (15002000 3Ha-
KOB ¢ ipo0enamu).

Jlanee mpuBOIUTCS TEKCT CTaThH. SI3BIK MyONMKAIMiA — PyCCKUN WM aHTTHICKAN. TekcT paboThl TOIDKEH COEpKATh BBEACHHE,
OCHOBHYIO 4acTh U 3aximroueHre. O0beM KaxI0i n3 JacTeil onpenensercss aBTopoM. BBogHAs 4acTh CITyKHT Ul 0OOCHOBAHUS LIENH
BBIOpaHHOI TEMBI, aKTYaJIbHOCTH. 3aTeéM HE0OX0AUMO MOAPOOHO U3IIOKUTH CyTh MPOOIEMBI, MPOBECTH aHAIIN3, OTPA3UTh OCHOBHBIE
MIPUHIUIBI BBIOPAHHOTO PELICHHS ¥ Pe3yIbTaThl IPOBEIACHHBIX HCCIEIOBAHUM, a TAK)Ke MPUBECTU JOCTATOYHBIE OCHOBAHMS U JIOKa-
3aTeIbCTBA, MOATBEPKAAIONINE UX JOCTOBEPHOCTh. B 3aK/I0UNTENsHOM YacTH (GOPMYIHPYIOTCS BBIBOIBI, OCHOBHBIE PEKOMEH ALK
WU TIPEJIOKSHNS; IPOTHO3BI M(HMJIH) MEePCIIEKTHBBI, BO3MOXKHOCTH U 00JIACTH MX HCIOJIb30BaHUs. He momyckaercst IpUMEeHSTh 101
YepKHBaHHE OCHOBHOT'O TEKCTa, CCBUIOK M MPUMEYaHUIl, a TaKKe BbIIENeHUE ero (OKpacka, 3aTeHeHHe, I0JICBETKa) IBETHBIM MapKe-
pom.

ABTOPCKHMIH TEKCT MOXKET COINPOBOXKIATHCS MOHOXPOMHBIMH PUCYHKaMH, TaONIMIAMH, cxeMamH, ¢ororpadusMu, rpadukamH,
JIUarpaMMaMy M IPYTUMH HarisITHBIME 00BeKTaMu. B 3ToM cirydae B TekcTe MPUBOAATCS COOTBETCTBYIOIINE CCHUIKM Ha MILTIOCTpA-
. [loamucn K puCyHKaM 1 3ar0JIOBKH TaOIHIT 00s3aTEITbHBIL.

Wnnroctpamuu B BUIE cxeM, auarpamM, rpadukos, Gororpaduii u HHBIX (Kpome TabHIl) H300paKeHNH CUNTAIOTCS PUCYHKAMHU.
[Noanwce kK pHUCYHKY pacrioyiaraeTcsi moj HuM nocepenunae crpoku. Hanpumep: «Puc. 1 — [TomyyeHne rHOpUIHBIX KIETOKY.

[pu moxroToBke TadIUIl pa3penraeTcsi TOIbKO KHIKHAS X OPHEHTAlus. 3aroJIOBKY TaOJHIl pacrioyaraloTcs HaJ HUMH, 10 LeH-
Tpy. Hanpumep: «Tabnuma 3 — CtanaapT mOpoAbI 110 XKHUBOW Macce INIEMEHHBIX TEJIOK».

Wnnroctpanuy, UCIOIb3yeMble B TEKCTE, JTOMOIHUTENBHO MPEIOCTABIIOTCS B PEAaKIUIO B BUAE OTACNBHBIX (ailloB Xopo-
mrero kadectna (¢ paspemrenueM 300 dpi), Bce mpudThl JOIDKHBI OBITH IEpEBEICHBI B KpUBBIE. VICKITIOUeHHEe COCTaBISIOT rpadu-
KH, CXEMBI M TUarpaMMBbl, BHIIIOJHEHHBIE HETIOCPEICTBEHHO B mporpamme Word, B KOTOPOil MpexoCcTaBIsIeTcsl TEKCTOBBIA (aii,
nmu Excel. IX 1omoMHATENFHO IPEIOCTABIATh B BUAE OTACTBHEIX (paitioB He TpeGyeTcs.

Maremarndeckue GopMyIsl ciieayeT HabupaTh B popMyIpHOM pernaktope Microsoft Equation mmm Microsoft MathType. ®op-
MyJIbI, HAOpaHHBIE B IPYTUX PEIAKTOpPax, a TAKKe BHIIOJTHEHHBIE B BUIE€ PUCYHKOB, HE MPUHUMAIOTCS. Bce 0003HaueHHs BeTnInH
B (hopMyIax ¥ TabIMIAX JOJKHBI OBITH PACKPBITHI B TEKCTE.

[Ipy UTHPOBAHWY WITK MCIIOJIBb30BAHUH KAKHUX-JIHMOO TOJIOKEHUH M3 APYTUX paboT JaloTCsl CCHUIKM Ha aBTOpa U MCTOYHUK, U3
KOTOPOTO 3aMMCTBYETCSl MaTepHall B BUJE OTCBUIOK, 3aK/IIOYEHHBIX B KBaJipaTHbIE CKOOKH [1]. Bee cehlikM JOMKHBI OBITH CBEIICHBI
aBTOPOM B 001Inii cincok (6ubnnorpadus), oGOPMICHHBIN B BUIC 3aTCKCTOBBIX OHONMHOrpadHUeCKUX CCHUIOK B KOHIIE CTAaThH, IJI¢
TIPUBOANTCS TIOJHEIHN ITePeueHb UCII0JIb30BaHHBIX HCTOYHHKOB. CIONB30BaTh B CTaThsIX BHYTPUTEKCTOBBIE U ITOJICTPOYHEIE OMOIIO-
rpadudeckre CCHUIKH He TOITyCKaeTCs.

Paznen «brnbmmorpadus» cnenyer cpasy 3a TEKCTOM U COJAEPKUT HHGOPMALUIO O JINTEPATyPHBIX HCTOYHHKAX B COOTBETCTBHH C
nonoxkerusiMu 'OCT P 7.0.5-2008 «bubmmorpadudeckas ccpiika». OQUIHATEHBI TEKCT JOKyMeHTa B paszene «[IpmmoxeHus»
COJZICPXKHUT TPHMephl OnbIMorpadguuecknx ONUCaHUH Pa3INYHOTO BHA UCTOYHUKOB (KHUTH, CTATBH B JKypHAlle, MaTepHaibl KoHde-
peHuwuii u mp.).

[Ipu cocraBneHun omucaHuii Ha aHruiickoM si3bike (References) pekoMeHIyeTcsi MCIONb30BaTh MEKAYHAPOJHBIH CTaHAAPT
Harvard, u36eras cokparieHuii u abopeBuaryp:

ODammnms MHunuaner Bcex aBTOpoB B TpaHciauTepanun HasBanme myOnmkanuu B TpaHciauTepanuu [I[lepeBon Ha3BaHMs ITyOuTH-
KaIlM{ Ha aHTIMHCKOM si3bIKe]|. Hazeanue ucmounuxa nyoauxayuu 8 mpanciumepayuu (Ha3BaHHE XKypHana, COOpHUKA TPYAOB, MO-
HoTpaduH NpH ONMHCAHWHU OTACNBHON ee TIaBbl U T.1.) [[lepeBox Ha3BaHMS MCTOYHMKA ITyONMKAIMK HA aHTTIMHCKOM sI3bIKe]. MecTo
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n3nanus, Ha3Banwe m3maTenscTBa (U1 MEPHOJMYECKUX W3AHWH HE yKa3bIBAaeTCs), TOJA, HOMEP TOMa, BEHITyCKa (P HAIMYHN),
CTpPaHULIBL

B ciyuae omucaHWs CaMOCTOSTEIBHOTO HMCTOYHMKA (KHUTH, MOHOTpaduH, JIEKTPOHHOIO pecypca) KypCHBOM BBLIEIACTCS
Ha3BaHHe IyONUKalUM B TPAHCIUTEpALUH, Jaliee CleTyeT MepeBoJ| Ha3BaHUS M JaHHBIE 00 OTBETCTBEHHOCTH (MECTO H3JaHUS,
Ha3BaHUE M3ATENIbCTBA WM THIOTpaduu u T.11.).

[Ipu TpancIHMTEpaUK ClIeyeT pyKOBOJICTBOBATECS 00menprHATEIMY npaBmiaM Cucremsr budmmorexu Konrpecca CIIA — LC.
Bo m30exanuss ommOOK pEeKOMEHIyeM BOCIIOIB30BATHCS AJIEKTPOHHBIMU PECypCaMH, OCYIIECTBITIONIMMHU OeCIUIaTHYIO OH-JIaiH
TpaHCINTEPAINIO TeKCTOB (Hanpumep, http://translit.net i xp.). [Ipy Mcnonp30BaHNN aBTOMaTU3MPOBAHHBIX CPEICTB IEPEBOA IPO-
BepsiiiTe ncronb3yeMsle ounbmorexu cumsoos (LC, BGN, BSI).

Janee pa3meraioTcsi cBeieHus 06 aBTOpax, KOTOPbIE BKIFOYAIOT (paMUIIHIO, ML M OTYECTBO, YUCHYIO CTEIICHb, y4EHOE 3BaHUE
(IIpH HANMWYKK), 3aHUMAEMYIO JTOJDKHOCTD WK Ipodecchio, MecTo paboTh! (yueObl) — MOJTHOE HAMMEHOBAaHKE YUPEXKICHUS HIIH Opra-
HM3allUM, BKIIOYas CTPYKTypHOe nonpasneineHue (kadenpa, GpakynbTer, OTIAEN], YHpPaBICHHUE, ISNapTaMeHT M IIp.), U ero IOJHBI
MOYTOBBIN ajipec, KOHTAKTHYI0 MH(opMaIuio — Tenedon u(unm) agpec 31eKTPOHHON MOYTEH, a TaKkKe APYTHe JaHHBIE 10 yCMOTpe-
HUIO aBTOpa, KOTOpbIe OyIyT HCIOIB30BAaHBI U pPa3MEIIEHHs B CTaThe XKypHalIa M Ha WH(OPMAIIMOHHOM caiTe m3maTenscTBa. B
KOJUICKTUBHEIX paboTax (CTaThsX, 0030pax, NCCISIOBAHUX) CBEICHHS aBTOPOB NIPUBOASATCS B IPUHATON MU ITOCIIEIOBATEIFHOCTH.

Janee HeoOXOMMO TIPUBECTH HA aHIIIMIICKOM sI3bIKe MHpopManuio 06 aBropax (Information about authors), Ha3BaHue craThby,
anHoTanuio (Abstract), kiroueBslie cioBa (Keywords).

Ilopsiaok npeacTaB/IeHHs] MATEPUAIOB

ABTOpBI NPEJOCTABISAIOT B PEJAKUUIO (OTBETCTBEHHBIM CEKPETapsiM COOTBETCTBYIOLIMX TEMAaTHYECKUX pa3JeIoB) CIEAYIOIIe
MaTepuarbl:

— CTaThIO B IIEYaTHOM BHAE, 0€3 PYKOIMCHBIX BCTAaBOK, HA OHOW CTOPOHE CTaHIApTHOTO JIKCTA, MOAMUCAHHYIO Ha MOCIEIHEM
JIICTE BCEMH aBTOPAMH,

— CTaThIO B DJICKTPOHHOM BHJE, Ka)KAasl CTAaThsl JOJDKHA OBITH B OTAENBHOM (aiinie, B uMeHH (daiina ykaspiBaeTcst haMuiIus mep-
BOT'O aBTOPA,

— cBeZleHUs 00 aBTOpax (B MEYaTHOM U 3JEKTPOHHOM BHIE) — aHKETY aBTOpa,

— PELICH3HIO Ha CTaThIO, HOAINCAHHYIO (JOKTOPOM HAYK) M 3aBEPEHHYIO I1€YaThIO,

— aCIIMPAHTHI PEJIOCTABIISIOT CIPABKY, HOATBEP)KAAIOIIYI0 MECTO Y4EOBI.

ITpu yciioBUM BHINOJIHEHUS (GOPMAIBHBIX TPEOOBaHMIT MpEOCTABICHHAS ABTOPOM CTaThsl PELICH3UPYETCS COIIACHO YCTAHOBJICH-
HOMY TIOPSIIKY PELeH3MPOBaHMs PYKOINHUCEH, IMOCTYNAIOMNX B PEAAKIHIO JKypHaja. PemeHne o 11enecoo0pa3HOCTH ITyOIIMKaIiy
TIOCJIe PELeH3UPOBAHUS IPHHUMAETCS TIIaBHBIM PEaKTOPOM (3aMECTHTEIISIMU TJIAaBHOTO PEIAaKTOpa), a IPH HEOOXOAUMOCTH — pel-
KOJUIETHEH B IIeIOM. ABTOPY HE NPHHATON K ITyOJIMKAIIMY PYKOIMCH PEAKOJUIETHS HAalpaBisieT MOTHBHPOBAHHBIN OTKa3.

Inara c acnupaHTOB 3a MyOIUKAIMIO PYKONIUCEH HE B3UMAaeTCsl.

Agipeca 3JIeKTPOHHOMN MOYTHI OTBETCTBEHHBIX CEKPETapel TeMaTHYECKUX Pa3eiioB IPUBEACHBI HUKE.

TemaTuueckmii pa3gen «buosioruyeckue 1 BeTepHHAPHbIE ACMIeKThl COBPEMEHHOI'0 ATPAPHOI0 MPOU3BOACTBAN:
Jponos Biagucnas Bacunbesuu, 1. B. H., JOLEHT — OTBETCTBEHHBINA peaKTOp,

Mupomnuyenko Mpuna BrnagumupoBHa, K. 0. H. — OTBETCTBEHHBIH CEKpeTaph,

e-mail: imiroshnichenko @mail.ru

Tein. +7 903 887-34-90.

TemaTuueckuii pa3gen «300TeXHHYeCKHe OCHOBBI Pa3BUTHS KUBOTHOBO/JCTBA U PHIOHOI0 X035 CTBAY»:
Hoxonns ['puropuit CeMeHOBUY, II. C.-X. H., Tpodeccop — OTBETCTBEHHBIN peIaKToOp,

Butkosckas Bukropus IlerpoBHa, K. €.-X. H. — OTBETCTBEHHBIH CeKpeTaphb,

e-mail: popenko_vika93@mail.ru

Ten. +7 4722-39-14-27, +7-962-306-33-42
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