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BUOJIOT'NYECKUE ITAPAMETPbBI ITMIITEBAPUTEJIbBHBIX
1 OBMEHHBIX ITPOINECCOB Y MEXKXBIU/JIOBBIX TMBPUTIOB
JOMAIITHEU OBIIBI (Ovis aries) 1 APXAPA (Ovis ammon polii)*

H.B. BOTOJIIOBOBA, B.H. POMAHOB, B.A. JIEBJTKHNH, 1.B. I'YCEB,
B.A. BATUPOB, H.A. 3SMUHOBbBEBA

WHTponykumsi B coBpeMeHHbIe MOPOabl AomMamHnX oBell ( Ovis aries) anienodonna AMKUX BH-
JI0B, B YacTHOCTH apxapa ( Ovis ammon polii), paccMaTpuBaeTCs CeroaHsA KaK OAWH U3 NepCHeKTHBHBIX
NOJIXO0J0B NMPH MOBLIIIEHUH T€HETHYECKOro Pa3sHOOOpasus W, KaK CJeICTBME, HyTPMEHTHOro OHOpPa3HO-
obpa3us. V3yyenne mpoueccoB NMUIEBAPEHHs], YCBOEHNS MATATENbHbIX CyOCTPATOB B OpraHM3Me W 00-
MeHa BEIeCTB — OCHOBA Pa3padOTKM CHCTEM KOPMJIEHHS IS CO3JABAEMbIX CeJIeKIMOHHBIX (DOPM KH-
BoTHbIX. Lle/ibi0 HACTOsILEro MCC/IeI0BaHUsI CTAJIO M3yYeHHe OCOOEHHOCTeil NMpouUeccoB NMUUIEBAPEHHS,
0o0MeHa BelecTB, MepeBapMMOCTH M MCNOJIb30BAHMS NMUTATEIbHBIX BELIECTB PAIMOHOB Y THOPUAOB PO-
MaHOBCKO# MOpoabl oBel ¢ apxapoM. OmbIThl NPOBOIMIM B ycJioBusix BuBapus Bcepoccmiickoro HUU
KnBoTHOBoACTBA M. akazemuka JI.K. Dpucra (MockoBckas 004., noc. Jlyoposunsr) B 2014-2015 ro-
JaX HA TPeX IPyNnax BaJyXOB pa3HOro mpoucxoxaeHus ¢ ¢ucryiamu pyoua. B I rpynmy (konTpo.Jib)
BXOIJIA YMCTONOpoaHble poMaHoBckue oBibl (ROM, n = 3), Bo II rpymny — mopumst F3 (HYB1, n = 3)
OT CKpelmMBaHUS POMAHOBCKMX MATOK ¢ ruopuaom F, pomaHoBckoii oBupl u apxapa (12,5 % — apxap,
87,5 % — pomanoBckas nopoaa); B III rpynny — ruopuast F3 (HYB2, n = 3) ot ckpemuBaHus ru-
opunos F, pomanoBcKoii oBubl M apxapa ¢ 0apanamu 3auiab0aeBckoii mopoant (12,5 % — apxap,
37,5 % — pomaHoBckas nopoaa, 50 % — anuabdaeBckas nopoga). Oopasupl pyoLUOBOro COAEPKHUMOTO
¥ KPOBH JJIsl aHaamu3a otoupamm 3a 1 4 10 u yepe3 3 4 mocie kopmienus. B conepxumom pyona ompe-
JeJisia o0Iee KOJMYecTBO JieTyuux KupHbIX KuciaoT (JIZKK) meromom mapoBoii IMCTHLISAIMYA B amma-
pare MapKrama; KOJIMYeCTBO aMMHAYHOTO a30Ta MUKpoauddy3nsiMm MeToaom no Konsew; amuionnTu-
YeCKYI0 aKTHBHOCTb (DOTOMETPUYECKMM METOIO0M; OMomaccy mpocTeidmmx U Gakrepuii metoaom mudde-
PEeHIMPOBAHHOTO LeHTpudyruposanus. B KpoBu ompenessiin coiepkKanue 3PUTPOUMTOB U JIEHKOUUTOB,
reMOrJIO0OMHA, B ChIBOPOTKE KPOBH — KOHIEHTPAUMIO 00lero 0ejka, alb0yMHHOB, IIO0YJINHOB, MoYe-
BHHbI, KPeaTHHUHA, aJlAHMHAMHUHOTPaHCdepa3bl, acnapTaTaMuHOTpaHcdepasbl, ITIOKO3bI, X0J1eCTEPHHA.
Y ruOpuaHbix oBell MO CPABHEHHIO C YHCTONOPOJHBIMU aHAJOraMu (hepMeHTATHBHBIE MPOLECCHl B pyoOue
npoTekajn uHTeHcuBHee. O0 3TOM CBHAETEJILCTBOBAJIO 00Jibllee HAKOIUIEHME MHKPOOHAJIbHOH MACCHI
(+37,0...+37,3 % no kopmienus u +22,2...+33,3 % nocjie KOpMIIeHHs1), NOBbIIIEHHE KOHIEHTPALMH
JIKK (+17,5...+26,1 % no xopmiaenuss u +8,7...+12,0 % mnocie KOpMiIeHHsI), AMHIOJIATHYECKOI
AKTHBHOCTH pyouoBoi xuakoctu (+10,3...+14,0 %), chuxenne KoHueHTpammu aMvuaka (-8,4...-27,7 %).
Yeunenne (pepMEHTATHBHBIX NPOLECCOB O0YCIOBIMBAJIO JIYYUIYI0 NEPeBapUMOCTb U MCHOJIb30BAHHE TH-
TaTeJbHBIX BemecTB ru0puanHbivi KuBoTHbIMEA. Y HYB1 Koad)dunmeHTs! nepeBapuMocTi cyxoro Bemie-
crBa (+7,8 %), opranuyeckoro BemectBa (+5,3 %), coiporo mporeuHa (+6,9 %), cbiporo xupa
(+3,8 %, p < 0,05), coipoii kaetyatku (+6,5 %, p < 0,05) 1 6e3a30THCTBIX IKCTPAKTUBHBIX BELIECTB
(+4,5 %) Obl Bbilmie, yeM B KoHTpoJe. Koadduument mcnonbzoBanus azota y ROM cocrapui
27,9 %, uro Ha 8,9 % menbme, yem y HYB1, u na 8,5 % mennine, yem y HYB2. Mb1 HaOmoamm
MEXKIPYNNoBbie Pa3juyisi B KOHUEHTPALMH META00JMTOB YIJI€BOJHO-KHPOBOIO M a30THCTOr0 OOMEHOB.
Y ruOpuaHbIX XKHBOTHBIX M0 CPABHEHHMIO C YMCTOMOPOIHBIMH OTMEYAJIOCH DoJiee BHICOKOE COfiepKAHHE B
KPOBH TJIIOKO3bl, KPEATHHHHA, BO3PACTAJ aJbOYMHUHO-TI00YIMHOBBIN K03(¢HUIMEHT, CHIXKAIACL KOH-
neHTpauus xojecrepuna. IIpeacTapieHHbie pe3yJbTaTbhl CBHAETEIbCTBYIOT O 0oJiee MHTEHCHBHOM 00-
MeHe BelleCTB y TMOPHIHBIX OBEl M0 CPABHEHHMIO C YMCTOMOPOIHBIMM POMAHOBCKMMH oBuamu. Iloy-
YeHHbIe HAMH JaHHbIe MOTYT CJYKHTb OCHOBOii ISl Pa3pa0OTKH MPOrpaMM KOPMJIEHHS, YYMTHIBAIOIMX
(usnoornyeckne NOTPEOHOCTH HOBBIX CEJEKIMOHHBIX ()OPM M HANPABJIEHHbIX HA MAKCHMAJbHYIO pea-
JIM3aUMI0 TeHeTHYECKOTO NMOTEHIMAIA UX MPOAYKTHBHOCTH.

KioueBbie cjoBa: KBayHble JKUBOTHbI€, THOPHIHBIE JKHBOTHbIE, PYOLOBOE NHIEBapeHHE,
thepMeHTATHBHBIE NIPOLIECCHI, MEPEBAPIMOCTH, 0OMEH BEHIECTB.

OnuH 13 CcHocoOOB MOBBILIEHUS] MPOAYKTMBHOCTU KMBOTHOBOJACTBA U
KayecTBa IMoJyyaeMoii MPOAYKIIUMM — BOBJIEUEHME B CEIbCKOXO3SIMCTBEHHOE TPO-
M3BOMICTBO PECYPCOB AUKON (bayHbl MOCPEICTBOM CO3AaHUSI HOBBIX (DOPM KU-
BOTHBIX METOAOM MEXBUAOBOM rubpuauzanuu (1-3).

* Pabora BhimoNHEHA npu dhuHaHcoBou moanepxxke PH®, Homep npoekra 14-36-00039.
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HckyccTBeHHas ruOpuaM3aliusl pasjiMuHbIX BUIOB Ovis M3maBHA TpU-
BiieKana uccienoBareieil. Tak, M.®D. MBaHoOB, ucnonb3yst MydJioHa, BEIBEI HO-
BYIO TIOpPOAY OBEll — TOPHOr0 MEpPMHOCA, IMPUTOJHOIO ISl KPYIJIOTOAUYHOTO
coJepxkaHusl Ha ropHbIX nmactouiax (4). I1.A. MaHTeiidenb BbIcKa3al UALIO CO-
3MaHUSI CEBEPHBIX OBELl C MCIIOJIb30BaHUEM TMOpUAM3ALMU CO CHEXHBIM Oapa-
HoM (5), KoTopasl Mo3IHee Halula OTpakeHUe B paboTax APYrux McclienoBaTe-
seit (6, 7). Ha ocHoBe rubpummzauvu apxapa (O. ammon polii) ¢ TOHKOPYHHBI-
MM OBLIAMU Oblja BhIBeIEHA HOBAsl MSICOLLEPCTHAsl Mopoaa — Ka3aXCKUi apxa-
pomepuHoc (8). IlocpeacTBoM rMOpUAM3ALIMM KapaKyJbCKMX MAaTOK C apXapom
CO3[aH Cepblii TUMN Kapakyabckux oBell (9). MHTpoaykuus B CyLIECTBYIOLIUE
MOpoAbl JOMAIIHUX XKWBOTHBIX ajieooHIa AMKUX BUIOB paccMaTpUBAETCS
KaK OIWH M3 MEePCHEKTUBHBIX MOAXOAOB IMOBBLILLIEHUS HYTPUEHTHOIO pa3HOO0-
pasus (10) u obecrieyeHUsT yeIOBeKa KauyeCTBEHHOM, 0e30IMacHOi M 340pOBOM
nuuieid. B 3Toil cBsI3u ocoboe 3HaYeHHe MMeeT PacKpbIThe MOPGhOJIOTHYECKUX,
(GU3UOJOTUYECKUX U OMOXMMMUYECKUX MEXaHHU3MOB, PETYJIMPYIOIIUX MPOLIECCh
MUIIEBApEHUsT U yYacCTBYIOIIMX B (DOPMMPOBAHUM MPOAYKTUBHBIX MPU3HAKOB Y
>KMBOTHBIX HOBBIX reHOTUIOB (11-13).

Bo Bcepoccuiickom HUUM xuBotHOBOACTBa nM. akamemuka JI.K. DpH-
cra (BUXK umMm. JI.LK. OpHcra) BegeTcss paboTa MO MOMYYEHUIO MEKBUIOBBIX M-
OpuI0B POMAaHOBCKOI mopoabl oBell (Ovis aries) u apxapa (Ovis ammon) ¢ 1ge-
JIbIO CO3/IaHUs HOBBIX CEJIEKIMOHHBIX (POPM C M3MEHEHHBIM HYTPUEHTHBIM CO-
crtaBoM (14), coueTarolux XejaTeJbHble MPOMYKTUBHbBIE, OMOJOTMYECKUE IPU-
3HAKU U aJanTallMOHHbIE BO3MOXHOCTM MCXOAHBIX BUIOB. Tak, OBLILI POMaHOB-
CKOI1 TOpOIIbl UMEIOT BhIAAIOLIMECS MPOAYKTUBHbBIE Ka4yecTBa U MHOTOIUIOAME, HO
HU3KYI0 PE3UCTEHTHOCTh U HEKOTOPYIO M3HEXEHHOCTb KOHCTUTYLMHU (15). Apxap
(apranu), camblii KpyIHBIN U3 AMKUX OapaHOB, 00JagaeT OTHOCUTEIbHOM Helpu-
XOTJIMBOCTbIO M CIOCOOHOCTBIO BBIXKMBaThb B 3KCTPEMalbHO HeOJaronpUsITHHIX
YCITOBUSX BHeIlIHeW cpeapl (16).

M3BecTHO, YTO TFeHOTUIIMYECKUE OCOOEHHOCTM OTpaxkaloTCs Ha aKTUB-
HOCTU (DYHKLIMOHUPOBAHUS PETYISITOPHBIX CUCTEM, YTO COIPOBOXIAECTCS U3ME-
HEHMSIMU B MHTEHCHMBHOCTU M HAMNpaBICHHOCTU NHUILEBAPUTEJIbHBIX U OOMEH-
HbIX MpoueccoB. IlepeBap¥MOCTb U UCIOJb30BAHUE MUTATEJbHBIX BEILECTB, a
Takke MOTPEeOHOCTh B HMX Y YKMBOTHBIX Pa3HOTO MPOMCXOXKICHUSI HEOAMHAKOBBI
(17, 18). BcaencrtBue pa3auuuii B afalTUBHBIX BO3MOXHOCTSIX MUILIEBAPUTEILHO-
ro amnrmapaTta y >KMBOTHBIX Pa3HbIX T'€HOTUIIOB B KEIYIOYHO-KUIIEYHOM TpaKTe
co3naloTcsl cneurduyeckue YyCaOBUS, BIMSIONIME HAa aKTMBHOCTb MUKpPOOpTa-
HU3MOB M OUocuHTe3 MeTaboauToB (19-23). [loHMMaHMe 3aKOHOMEPHOCTEH 3TUX
MPOLIECCOB HEOOXOMMMO /11 00OCHOBAaHUS PallMOHAILHOTO KOPMJIEHUS ITOroJIo-
BbSI U MOBbILIEHUST 3((EKTUBHOCTU UCIIOIb30BaHUs KopMa (24-25).

Kpome Toro, ompeneneHue mnokasaTeseil, XapaKTepM3yIOLIMX MHIlIeBa-
peHue, YCBOeHME MUTATeIbHBIX CyOCTpaTOB B OpraHM3Me U OOMEH BellIeCTB, OT-
HOCHUTCS K 00s13aTeJIbHbIM TpeOOBaHUSIM IIPU pa3paboOTKe PeXXKMMOB KOPMJICHMS
IIJIT CO3MaBaeMBIX CeJIeKIMOHHBIX (DOPM KMBOTHBIX (26-29). YueT ocoOGeHHO-
cTeil ux (pr3noa0ro-6MOXMMUYECKOro cTaryca MO3BOJIIET ONTUMU3UMPOBATh pa-
LIMOHBI, obecrneunBaloliye Haubojee MOJHYI0 pealu3alyio MOTeHIMansa BbICO-
KOM MPOAYKTUBHOCTU, JOCTUTHYTOIO B pe3ynbTaTe cenekuuu (30).

B Hacrosieit paboTe BIepBble COMOCTABWIM DS OMOJOTHYECKUX Ia-
paMeTpoB MULIEBAPUTEIbHBIX U OOMEHHBIX MPOLIECCOB Y MOJIYYEHHBIX MEXBU-
JIOBBIX TUOpUAOB AOoMallHel oBLbI (Ovis aries) (C ydacTUeM POMAaHOBCKOM I10O-
poAbl UM POMAHOBCKOW M 3AMIL0aeBCKON Iopoa) ¢ apxapoM (Ovis ammon
polii) n noxyynnu MmoaTBepxaeHUe 00jIee MHTEHCMBHOIO METa00JIM3Ma U JIyd-
LLIEr0 YCBOEHMSI MUTATEIbHBIX BELIECTB Yy 3TUX OBELl MO CPaBHEHUIO C aHAJIO-
raMy poOMaHOBCKOI MTOPOJIbI.
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Hareii nesplo ObUIO CpaBHUTENbHOE M3YYeHHE OCOOEHHOCTEH MulleBa-
peHusi, oOMeHa BelleCTB, MepeBapMMOCTU M MCIIOJIb30BaHUS CYOCTpaTOB pallu-
OHa y YUCTONOPOIHONM POMAHOBCKOW OBLIbI M TMOPWAOB pa3HON KPOBHOCTU OT
CKpelIMBaHMS TOMAIIHMX OBELl C apXapOM.

Memoouka. ViccnenoBaHusi NpOBOAWIN B YCIOBUSIX (DU3UOJOTUYECKOIO
neopa (BMXK wmm. JI.LK. OpHcta, 2014-2015 roasl) Ha Tpex IpymIiax BalyXxOB
pPa3HOro IPOMCXOXACHUs, MOAOOpaHHBIX IO Bo3pacTty (6-7 Mec) U XXMBOM Macce
U MPOOIEPUPOBAHHBIX ¢ HajloxkeHueM (uctya pyoua (mo bacoBy). KoHTponab
(I rpynna) cocrapnsiin Banyxu poMaHoBcKoii mopoasl (ROM), II rpynmny — ru-
opunbl F3; (HYB1) oT ckpemnBaHUSI pOMaHOBCKMX MaTOK ¢ rubpuaom F, po-
MaHOBCKOIM oBLBI 1 apxapa (12,5 % — apxap, 87,5 % — poMaHOBCKas Iopoza);
III rpynmy — tubpuasl F3 (HYB2) or ckpeumBanusi tubpunoB F, pomaHOB-
CKOW OBIBI M apxapa ¢ OapaHamu samiibbaeBckoi moponsl (12,5 % — apxap,
37,5 % — pomanoBckas nopona, 50,0 % — saunbbaeBckas mopomga). Bee sku-
BOTHBIE IOJIY4aiu KOMOMHUPOBAHHBIN pallMOH, COAJIAHCUPOBAHHBII [0 HOpMaM
BUMK (31) pna monogHsIKa pOMaHOBCKOM MOPOIBI, COCTOSIIUI M3 CUIOCA, Ce-
Haxa, ceHa U KOHLIEHTPAaTOB.

ITponomxuTrenbHOCTh MccaenoBaHUil coctaBuaa 28 cyt. IlpenBaputenb-
HBII niepuon aawacs 21 cyr, yuetHblili — 7 cyr. B oTroOpaHHBIX oOpa3inax Kop-
MOB, OCTaTKOB KOPMOB M Kajie OMpelesisiid OOIlyI0 BJIaXXHOCThb, COAEpXKaHUeE
cbiporo xupa — 1o C.B. PymkoBckoMy, cbiporo npoterHa — MeTonoM Knenb-
nansi, celpo kietyatku — mno I'enHeOepry m IlltomaHy. B mpoGax mouu ole-
HUBAJIM KOJMYEeCTBO a3oTa. I1o pesysnbraTaM 0aJaHCOBOIO OMbITa PacCUMTHIBAIU
KOJIMYECTBO M KOG GUIMEHTHI MepeBapUMOCTH TMUTATEJIbHBIX BELIECTB U HC-
MOJIb30BaHUS a30Ta COIJIACHO OOLLENIPUHATHIM MeToaukam (32).

3a 1 4 710 u yepe3 3 4 mocje YIpeHHEro KOpMJeHHUs OTOMpanau MpoObl
pyOLIOBOTO COAEPKMMOTO, a TAaKXKe KPOBU.

B conepxumMom pyOlia ompenessuid oOlliee KOJUYECTBO JIETYYUX KUP-
HBIX KUCJIOT METOAOM IapoBOil NTMCTUJUISILIMU B ammnapare Mapkrama, Kojauye-
CTBO aMMHMAayHOTo a3oTa — MMKpoauddy3HbIM MeTomoM 1o KoHBelo, amuio-
JIMTUYECKYI0 aKTUBHOCTh — (POTOMETPUUYECKUM METOIOM, OMoMaccy MpOCTeii-
KX 1 6akrepuili — auddepeHIUpOBaHHLIM ocaxaeHueM (LeHTpudyra Sigma
3-18, I'epmanus) (33).

KnvHuyeckuii aHaiu3 KpoBU € OIpenejeHueM KOHLEHTPallMd reMOTJIo-
OuHa, colep>KaHUs SPUTPOLMTOB U JIEMKOIIMTOB MPOBOAUIM HAa BETEPHMHAPHOM
remarosiornyeckom aHanuzatope Micros ABC VET («<HORIBA ABX Diagnostics,
Inc.», ®panuusa). KonnyectBo obiero 6enka, albOYMUHOB, TJIOOYIMHOB, MO-
YeBUHBbI, KpeaTMHUHA, TJIOKO3bI, X0JeCTepruHa, aKTUBHOCTb aJaHUHAMMHO-
TpaHcdepasbl (AnAT), acnapratamuHoTpaHcgepasbl (ACAT) B ChIBOPOTKE KpoO-
BU OILICHMBaJIM Ha aBTOMaTUYeCKOM OuoxumudyeckoMm aHanmzarope Chem Well
2902 (+) («Awareness Technology, Inc.», CIIIA) (34).

CraTucTryeckylo 0o0pabOTKy AaHHBIX OCYIIECTBISIM IO OOLIENPUHS-
ThIM METOAMKAM, MCIOIb3ys MporpaMMHoe obecrieueHre Microsoft Excel (35).

Pezyasvmamet. TIpoliecchbl nuvieBapeHusl B pyOlie y >KBauHBIX OOYCIOBICHbI
B OCHOBHOM JIESITEJIbHOCTbIO MUKPOMIIOPHI U BIMSIOT Ha 3((MeKTUBHOCTb UCIIOJb-
30BaHMSI BHEPTUM U IMUTATEJIbHBIX BEILLIECTB KOpMa. 31eCh MPOMCXOIMT pacllier-
JleHue 0eJIKOB, TIpeOopMUpPOBaHME AMUHOKHMCIIOT, 0Opa3oBaHMe aMMMaKa, CUHTE3
OakTepuaJbHOrO OejiKa, BCAChIBAHME M DKCKpelMsT HeOEeJKOBBIX a30THUCTBIX CO-
eauHeHuii. B pe3ynbraTe MMKpOOHOI (hepMeHTALlMM KOpMa B MpemkeryaKax o00-
pasyrorcs JieTyure kupHble Kucaothl (JIXKK), amuHokmcnoTel 1 aMmuak (36).

B Hamux ucciaemoBaHUsSX Ha OONBIIYI0O MHTEHCMBHOCTh MUKPOOUAIb-
HBIX MPOLIECCOB B MpeIXKeaydKkaX Y TMOPUAHBIX OBEll yKa3bIBajoO IOBBILICHUE
MacChl CUMOMOHTHBIX MMKPOOPTaHU3MOB B PYOLIOBOM COAEPXKUMOM VY >KUBOT-
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Heix HYB1 u HYB2 (puc. 1). B atux rpynmnax aHaJIu3upyeMblil ITOKa3aTeab 10
KOpMJICHUSI ObLT HMXKe, yeM mocie ero Havama. Bo II rpynme (HYBI1) macca
CUMOMOTUYECKON MUKPODIIOPHI 10 KOPMJIEHHMSI U IIOCJE€ HEero Oblaa BbILIE CO-
otBeTcTBeHHO Ha 37,3 u 33,3 % (p < 0,05), B III rpynmre (HYB2) — na 37,0 u
22,2 % mno cpaBHeHuto ¢ koHTposieM (ROM). CienyeT OTMETUTh, YTO YBEJIMYE-
HUE MMKPOOHMAIbHOM MAacChl IPOMCXOMMIIO TJIABHBIM O0Opa3oM 3a CYeT MOBBIIIe-
HUS KonudecTBa OakTepuii. ¥ kuBoTHhIX HYB1 1o u mocie KopMieHUsI 3TOT
ToKa3aTeJlb BO3pacTal COOTBEeTCTBeHHO Ha 62,6 (p < 0,05) n 48,3 % (p < 0,05), y
HYB2 — cootBetcrBenHO Ha 46,3 (p < 0,05) 1 28,0 % mo cpaBHEHUIO C TaKO-
BoiM y ROM. HaubGonbluass pa3HULA OTHOCUTEIBHO KOHTPOJISI HAOIO#anach y
rubpugoB HYBI. TloBeiieHue macchl CUMOMOTHYECKON MUKPOMIOPhI MPUBO-
IWIO K YBEJMYCHUIO MEPEeBAPUMOCTM TUTATEIbHBIX BEIIECTB, a TakXe K JIyd-
LLIEMY MCITOJIb30BaHHUIO a30Ta PyOILIOBON MUKPODIOPOIA.
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Puc. 1. CocraB MHKpoOMaIbHOI OMOMAcCChI B PYOUOBOil KHIKOCTH Yy YHCTONOPOJHBIX POMAHOBCKHX
osenl (a), ruopunoB F3 pomanoBckoii oBubl W apxapa (Ovis ammon polii) (6), ruopunoB F3 pomaHoB-
CKOii OBIbI M apxapa ¢ 0apaHaM# 3IWJIb0aeBCKOi MOpoabl (B) 10 M MOCje KopMmieHus: 1 — OGakTepuu,
2 — mpocreiiime, 3 — o0llee KoaM4ecTBO MUKpoopraHusMoB (Bcepoccuiickuit HUW XxuBoTHO-
BoacTBa uM. akagemuka JI.K. BpHcra, MockoBckast 06:1., 2014-2015 ronpr).

JIZKK — BBICOKO-
301 LEHHBIA 3HEProIuiacTuye-
25- CKWi marepuasn, U3 KOTO-
pOro CHUHTE3UPYIOTCI JIU-
MOMPOTEUIBI U YIJIEPOAHbBIC
CKEJIEThl TMOYTU BCEX aMU-
Hokucnotr (37). B Hammx
omnbITax oO0llee KOJIMYECTBO
JOKK B pyOLIOBOII XUOKO-

1 2 1 2 CTU BO3pacTajio IocJjie Kop-

Jo xopmieHust ITocme xopmMuenms MJIEHUSI Y BCEX KMBOTHBIX
Puc. 2. Copepxanue JeTydux KUPHbIX KHCIOT (MMosb/100 M) (puc. 2). ¥ THOPUIHBIX XU-

(1) m asota ammmuaka (Mr%) (2) B pyOHOBOIi XMIKOCTH Y YMCTO- BOTHBIX IO CPaBHEHUIO C
MOPOAHBIX POMAHOBCKHX OBell (a), ruopuaoB F3 poMaHOBCKO# OB- ~
el M apxapa (Ovis ammon polii) (6), ruopuaoB F3 pomMaHoBCKOit IMCTOMIOPOIHRIMI -~ POMAHO
OBLbI M apxapa ¢ 6apanamu 31uIb0aeBcKoil mopoasl (8) Ao u mo- BCKMMHU OBLIAMM KOHILICHT-
cne kopmaenus (Bcepoccuiickuit HUW xupoTHOBOACTBA MM. pPallUd ITUX MeTadOJIUTOB
akanemuka JI.K. DpHcra, MockoBekas 00i1., 2014-2015 roasl).  Gpoia  BbIILE o0 W ToCie
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KOPMJICHHSI cOoTBeTCTBeHHO Ha 26,1 u 12,0 % (p < 0,05) Bo II rpynme HYBI1 u
Ha 17,5 (p < 0,05) u 8,7 % (p < 0,05) B 1II Tpymme, 4TO CBUIAETEIHCTBOBAIO O
00Jiee MHTEHCUBHOM THAPOJIM3E YIJIEBOIOB.

Hcnonb3oBaHue Kpaxmalia U IPYrux JIETKOYCBOSIEMBIX YIJIEBONOB B pyO-
e — HeoOXOmMMOe YCJIOBHE MOMICPXKAHUS HOPMATbHOM KM3HEAEATEIbHOCTH
MMKPODIIOPE. AMUJIOIUTUYECKAS aKTUBHOCTb PYOIIOBOIl KMAKOCTU OOECIICUM-
BaeTcsl MUKPOOPTraHM3MaMM, a TakKke HaaudueM cBoOomHOil amunasbl (38). B
rpynmnax HYB1 u HYB2 stoT nmoka3zatenb ObLT BhIllle COOTBETCTBEHHO Ha 14,0
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(p < 0,05) u 10,3 % no cpaBHeHUIO ¢ TaKOBHIM y ROM.

Baxxnyio posb B mpeBpallleHUsIX IUTaTeJbHBIX BEIECTB B pyOlle Mrpaer
aMMHMaK — KOHEYHBI NPOMYKT paclaza OeJKOBBIX U HEOEIKOBBIX a30TUCTHIX
coemMHEeHU KopMa. YacTh aMMMaka BCachIBaeTCSl B KPOBb U3 IMILEBAPUTEIb-
HOIO TpakTa, YTO IIPEACTaBISIeT COo0OM OeCIONe3HYI0 IOTEPI0 a30Ta, IMOCKOJBKY
JIMIIb Majas €ro 4acTh BO3BpalllaeTcsi B pybell cO CIIOHOM M 4epe3 pyOLIOBYIO
CTEHKY, a OO/IblIasi — BBIIEISCTCS U3 opraHu3Ma ¢ Mouoii (39, 40). B Hammx mc-
cJIeqoBaHMAX (CM. pHC. 2) OTMEYAIIOCh CHIDKEHME KOHIIEHTPALMK a30Ta aMMuUaKa
B pyOLIOBOM XKMIAKOCTU Yy TMOPUAHBIX KUBOTHBIX 10 (p < 0,05) u mocne KopMm-
JICHUS TI0 CPaBHEHUIO C KOHTPOJIEM, a Takke 0oJice HM3KOe KOJIMYECTBO MOYE-
BUHBI B CHIBOPOTKE KpOBU (TabII.), YTO MOXET CBUICTEILCTBOBATH O Oojiee 3(-
(heKTHBHOM MCIOJIb30BaHMH a30Ta IIPOTerMHA MUKPOdIIOpoil pyoLa.

KoHuenTpanuss MeTa00JuTOB 0€J1KOBOrO M YIJIEBOJIHO-JIUIUIHOTO 00MEHAa B KPOBH Y
YHCTONOPOIHBIX POMAHOBCKUX OBEIl M MX ruOpuaoB ¢ apxapom ( Ovis ammon polii) n
Oapanamu 3aMiab0aeBckoii mopoabl (M+m, Bcepoccuiickuit HUM xuBoTHOBOICTBA
uM. akagemuka JI.K. DpHcra, MockoBckas 06i1., 2014-2015 roasr)

I'pynma
MokazaTess I (n=3) IH(n=3) Il (n=13)
I1ocJie TI0CJIe I1ocJie
{10 KOPMJICHUA {10 KOPMJICHHUA {10 KOPMJICHUA
KOPMJICHUSA KOPMJICHUA KOPMJICHUSA
Oo0umit 6enoK, /1 68,240,85 68,8+1,23 70,5+0,50°  70,7+0,54 68,6+1,06 69,4+ 1,49

MovueBrHa, MMOJIb/J 5,03£0,20 6,89+0,14 5,03%0,18 6,70£0,30 4,8910,23 6,6610,41
Kpearunun, mxmons/n - 61,40£3,05  66,92+£1,30  76,90£3,60" 78,11£0,70™" 68,80%4,10 69,20+2,50

ANBOYMUHBL, T/1 28,910,26 30,4£0,34 30,9£0,70°  32,5+0,43™  29,940,63 31,5+0,46
I'no6yauHsl, r/a 39,2+0,86 38,4%1,14 39,6+0,78  38,2+0,34 38,7+0,65 37,9£1,20
A/T 0,74%0,02 0,7940,02 0,78+0,02  0,85%0,01 0,7740,01 0,83%0,02
AnAT, ME/n 17,0£0,60 16,9£0,35 17,1£0,60  17,2+0,70 17,9£0,63 18,90,50"
AcAT, ME/n 72,9%2,50 76,0+2,84 63,7£3,80  68,3%2,18 84,242,65 84,8+3,60
I'mokosa, MMOJb/1T 4,56x0,07 4,8510,08 4,83+0,09" 4,99+0,10 5,45£0,09""  5,63+0,04™"

XoJsiecTeprH, MMOJIb/JT 1,64+0,04 1,54+0,04 1,4440,04" 1,3240,03" 1,3740,04™ 1,3740,03"
IMMpumeuyanwue. | rpynna — Banyxu pomaHoBcKoil moponsl, Il rpynma — rubpunst F3 ot ckpenimBanust po-
MaHOBCKMX MaToK ¢ rubpumom F, pomanoBckoii oBibl u apxapa (12,5 % — apxap, 87,5 % — poMaHOBCKasl IM0O-
pona); Il rpynma — rubpuasl F3 or ckpenmBanusi rubpunos F, pomMaHOBCKOW OBIBI M apxapa ¢ GapaHamu
snuibbaeBckoi mopoast (12,5 % — apxap, 37,5 % — pomaHoBcKasi mopona, 50,0 % — sauibbaeBcKasi Mopoja).
KpoBb st aHanmm3za Opanu 3a 1 4 1o KopmieHusl u yepe3 3 4 mocie KopmieHus, A/I — anbOymMuHO-1100y-
JMHOBBIN KoabduimeHt, ATAT — anannHamuHoTpaHcdepaza, ACAT — acmaprarammHoTpaHcdepasa.

* kR Pasmuumst ¢ koHTposieM (I rpynma) noctoBepHbl cootBeTcTBeHHO Tipu p < 0,05, p < 0,01, p < 0,001.

M3meHeHue HanpaBJeHHOCTH IMPOLIECCOB MPEMKETYI0YHOro MullieBape-
HUS y XMBOTHBIX B 3aBUCUMOCTHU OT MPOMCXOXIAEHMSI CKa3bIBaJOCh Ha IepeBa-
pUBaHUU pa3HbIX MUTATeJbHBIX BelllecTB Kopma. ¥ HYBI koaddpuiimeHTs ne-
peBaApPUMOCTHU CYXOro BELIECTBa, OPraHUYECKOro BEIIECTBA, ChIPOrO MPOTEHHA,
CBIPOTO XXMpa, CHIPOM KJIETYATKU U 0€3a30TUCThIX SKCTPAKTUBHBIX BEILLIECTB ObI-
JIN COOTBETCTBeHHO Ha 7,8; 5,3; 6,9; 3,8 (p < 0,05); 6,5 (p < 0,05 n 4,5 %
BBIIIE MO cpaBHeHMIO ¢ TakoBbiIMM y ROM. ¥V HYB2 takke oTmeuancss poct
9TUX MOKa3aTeseil OTHOCUTEbHO KOHTPOJIS.

HccnenoBaHHble HAaMM TPYIIIbl XapaKTEePU30BAIMCH PA3IUYUSIMU B HC-
MOJIb30BAaHUM TMUTATeJIbHBIX BElECTB palMoHa. KojguyecTBO M MPOLEHT mepe-
BapeHHOTO U OTJIOXXEHHOrO B Tejie a30Ta y TMOPUAHBIX XKMBOTHBIX ObUIM BBILLIE,
HECMOTpSl Ha HeKOoTopoe yBeauyeHue ero comepxkaHus B Kane (III rpynma) u
moue (II rpynna). KosagduuneHt ucnonb3oBaHus a3oTa B rpynne ROM (koH-
Tponb) coctaBui 27,9 %, uro 6uuT0 Ha 8,9 U 8,5 % MeHblle, YeM Y KMBOTHBIX
HYB1 u HYB2. B kpoBu y THOpUIHBIX XKMBOTHBIX KOHLEHTpALKS O0LIero oen-
Ka TakKe IMOBBIIIAACh, MOYEBUHBI — CHMXKAJACh, albOyMUHO-IJIOOYJIMHOBBIM
Koa(dduLmeHT Bo3pacTai (cM. Tabj.), 4TO MOXKET CBUAETEILCTBOBATH O OoJiee
WHTEHCUBHOM O€JIKOBOM OOMEHE.

Y ruOGpuaHBIX XXUBOTHBIX MO cpaBHeHUIO ¢ ROM gocToBepHO yBeIMYU-
BaJIOCh CONEpKaHWE IJIIOKO3bl B KPOBU (CM. TabJl.), YTO MOATBEpXKAaNO (akT
0oJjiee MHTEHCHUBHOIO TMOCTYIJIEHUSI MUKPOOHOI OMOMacChl M3 CJIOXHOTO Xe-
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nynka B kumeyHuk. Tak, y HYB1 stor nmokasarenb OblT BhIlle Ha 2,8-5,9 %
(p < 0,05, y HYB2 — Ha 16,0-19,5 % (p < 0,001) mo cpaBHEHHUIO C KOHTPO-
neMm. Copep:kaHue XoJieCTeprHa, HapOTUB, ObIJIO MaKCMMaJbHBIM B I rpyrmne u
npesbillano 3HaueHus nmokaszarenst Bo 11 u 111 rpynnax coorBercTBeHHO Ha (,2-
0,22 (p < 0,05, p <0,01) u 0,17-0,27 mmonw/a (p < 0,05, p < 0,01).

ABOTUCTBIIT OOMEH Y XU-

e BotHbIx HYBI1 mo cpaBHeHUIo c
104 ROM xapakrtepusoBaiucs cie-
R 1057 . 0 IYIOLIMMUA OCOOEHHOCTSIMU: OT-
% 1001 o MEYaJIoCh HEKOTOpoe yBeJnye-
2 o5 HHE KOJW4YeCTBa OOIIero OeJika
2 < <
§ 901 ;p< (? é)ls))’y;ﬁg%(ﬁe(iOHg’e(ﬁ
bl bl
851 TpalMy MOYEBUHBI MOC/IE KOPM-
80 _ . JIEHMsI, TOBBIIIEHUE aJbOyMU-

1 2 3
ITokasateTn HO-IJIOOYIMHOBOTO KO3 hUIIM-

Puc. 3. Conepxanmne (%) spurpouutoB (1), JeidKoUUTOB enta. B kpoBu sxuBoTHbX HYB2
(2) u remorno6una (3) B KpoBH y uMCTONOpoaHBIX poma- IPOUCXOOWJIO CHMPKCHHUC KOH-
HOBCKUX oBel (rpacduk), ruopuaos F3 pomaHoBckoii oBupl LIEHTPAIMM MOYCBUHBI, a TaKXKe

u apxapa (Ovis ammon polii) (a), ruopuno F3 pomanos- HEKOTOpPOE TMOBLIILIEHUE COAEP-
CKOii OBIBI H apxapa ¢ 0apaHaMH 3IWIbOAeBCKOil IMOPOIbI SKAHUS aJIb6yMI/IHOB, SHAYCHUS

(6) mocie kopmuenus (Bcepoccuiickuit HUW xuBoTHO- 6 6
BoacTBa uM. akagemuka JI.K. DpHcta, MockoBckas 0011, ATLOYMUHO-IJIOOYJIMHOBOTO KO-
2014-2015 romsi). adduLeHTa ObLIM BHILLE, YeM

y poMaHOBCKMX oBell. Kosue-
CTBO KpeaTMHMHA (moHOpa ¢ocdopHoro ocrarka mist AP, BocCcTaHOBICHHUE
KoTOporo 10 AT® MOBHIIIIaeT SHEPreTUYSCKUI MOTEHIIMAI KIIETOK) OKa3alloCh
CYLIECTBEHHO 0OJIbIlle Y TMOPUIHBIX KUBOTHBIX II0 CPABHEHUIO C YMCTOIIOPO-
HbIMM. 3HauyeHME 3TOro ITOKasaTesl OO U Iocjae KopmieHuss Bo 11 rpymire
MPEBBICUIO KOHTPoJb Ha 25,2 (p < 0,05) u 16,7 % (p < 0,001), B III rpyrme —
coorBeTcTBeHHO Ha 12,0 1 3,4 %.

B xpoBu y TMOPUIHBIX XUBOTHBIX OTMEUYAJIOCh 0OJiee BBICOKOE COAEP-
xanue sputrpountoB (Ha 0,8-2,9 %) mpu CHWXXKEHMM YMCIA JISMKOLIMTOB Ha
21,8 % (p < 0,05) (puc. 3). Y rubpunoB u3 III rpynmsl mo cpaBHEHUIO C YK-
CTOIIOPOIHBIMM aHAJIOTaMM KOJIMYECTBO IeMOIJTIOOMHA TaKKe ObLIO MOBBIIICHO
(Ha 9,6 %) (p < 0,01). DTH pe3yabTaThl KOCBEHHO OTpaXkaloT TOT (PaKT, 4TO TH-
Opuau3aus okKasaja B LIeJIOM OJaronpusiTHOS BIMSIHME Ha oOlee (pu3MoJIoTu-
YECKOE COCTOSIHUE KUBOTHBIX.

TakuM 00pa3oMm, y IOJyYEeHHBIX TMOPUIOB OOMAIIHEH OBLIBI M apxapa
pasHoit KpoBHoctH (12,5 % — apxap, 87,5 % — pomaHoOBcKas mopona; 12,5 % —
apxap, 37,5 % — pomaHoBckast nopoaa, 50,0 % — smguinbaeBcKast opoaa) Io
CPaBHEHUIO C YMCTOIIOPOIHOM POMAHOBCKOI1 OBILIOM BO3pacTaeT MHTEHCUBHOCTh
MPEIXSIYI0OUYHOIO MUIlleBApEHUE, YTO BbIpAXkaeTcs B IOBBILICHUM MAacChl CHM-
OMOTHYECKOM MUKPOMIIOpPHI, KOHLEHTPALUM JICTYUYHUX KUPHBIX KHMCIOT U aMu-
JIOJIMTUYECKOM aKTUBHOCTHU B ComepXMMOM pyoma. Kak ciencrBue, IepeBapu-
MOCTb, MCIIOJIb30BaHME ITMTATEC/IBHBIX BEIECTB, HAIPABICHHOCTh OEJIKOBOIO M
YIJIEBOTHO-JIUIIMAHOTO OOMEHa y TMOPUIOB U YMCTOINOPOIHBIX aHAJIOIOB TaKXKe
pa3IMYalOTCA. YUeT BBIIBICHHBIX OCOOCHHOCTEM M (bU3MOJIOTMUECKUX ITOTpeO-
HOCTEl HOBBIX CEJICKIIMOHHBIX (hOpM HEOOXOAUM IS pa3paboTK HOPM U CH-
CTEeM KOPMJICHMSI, MO3BOJISIONINX 3(h@(EKTUBHO peaar30BaTh MX I'€HETHYECKMii
IMOTEHLIMAJ IIPOXYKTUBHOCTH.
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Abstract

Introduction of the allele pool of wild species, in particular, Argali (Ovis ammon polii) into
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the domestic sheep (Ovis aries) of the modern breeds is one of the promising approaches to enhanc-
ing genetic diversity and, consequently, biodiversity and nutrient availability. Study of the processes
of digestion, assimilation of nutrient substrates in the body and metabolism is the basis for develop-
ing the feeding systems for animals of the novel genetic variation. The objective of this survey was to
study and metabolism, digestibility, and nutrient requirements of hybrids of Romanov sheep and
Argali. The experiments were performed on the wethers fitted with rumen fistulas (Vivarium of
the L.K. Ernst Institute for Animal Husbandry, Moscow Province, pos. Dubrovitsy) in 2014-2015.
The experimental animals were divided into three groups. Group I (control) included the purebred
Romanov sheep (ROM, n = 3), group Il included the F3 hybrids (HYB1, » = 3) from crossing Ro-
manov ewes with F, hybrid Romanov ewes and Argali (87.5 % of the Romanov sheep blood and
12.5 % of the Argali blood), and group III included the F3 hybrids (HYB2, n = 3) from crossing F,
hybrids Romanov ewes and Argali with the Edilbaj sheep (50 % of the Edilbaj sheep blood, 37.5 %
of the Romanov sheep blood, and 12.5 % of the Argali blood). The rumen content and blood sam-
ples for the analysis were taken an hour before feeding and in three hours after feeding. The produc-
tion of volatile fatty acids (VFAs) (using Markham distillation apparatus), the amount of ammonia-
N (by the Conway microdiffusion method), amylolytic activity (photometrically), the protozoa and
bacteria biomass (by centrifugation) have been measured in rumen. Hemoglobin concentration, red
blood cell count and white blood cell count were determined. The levels of total protein, albumin,
globulin, urea, creatinine, alanine aminotransferase (ALT), aspartate aminotransferase (AST) activity,
glucose, cholesterol were estimated in blood serum. The ruminal fermentation in the hybrid animals,
when compared to the purebred animals, was more active; it could be confirmed by the higher total
microbial mass in hybrid animals (+37.0 % and +37.3 %, respectively, before feeding; +22,2 % and
+33.3 %, respectively, after feeding), the VFA increased concentration (+17.5 % and +26.1 %, re-
spectively, before feeding; +8.7 % and +12.0 %, respectively, after feeding), the increased amylo-
lytic activity in rumen fluid (+10.3 ...+14.0 %), and the decreased ammonia concentrations
(-8.4...-27.7 %). Intensified fermentation caused the better nutrient digestibility and utilization in
hybrid animals. The HYBI1 sheep, when compared to the control group, were characterized by the
better digestibility of dry matter (+7.8 %), organic matter (+5.3 %), crude protein (+6.9 %), crude
fat (+3.8 %, p < 0.05), crude fiber (+6.5 %, p < 0.05), and the nitrogen free extractable substances
(NFE) (+4.5 %). The nitrogen utilization coefficient in the ROM group comprised 27.9 %, which is
8.9 % and 8.5 % less than that in the animals of the HYB1 group and the HYB2 group, respectively.
The differences in the concentrations of both the carbohydrate and lipid metabolites and the nitrogen
metabolites between the groups of purebred and hybrid sheep were ascertained. The analysis of blood
metabolic profiles revealed the higher concentrations of glucose and creatinine, the higher albumin
to globulin ratio, and the reduced cholesterol level in the hybrid animals compared to the purebred
Romanov sheep. Therefore, the obtained data indicate that the metabolic processes are more intense
in the hybrids than that in the purebred sheep. The data obtained can serve as a basis for developing
the physiologically sound feeding programs for animals of the novel genetic variation to realize the
maximum potential productivity.

Keywords: ruminant animals, hybrid animals, ruminal digestion, fermentative processes, di-
gestibility, metabolism.
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