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The creation of the donor oocytes cryobank in agri-
cultural animals will make it possible to significantly im-
prove the introduction of high-tech cellular reproductive
and DNA technologies (in vitro production of embryos,
cloning, transgenesis, genome editing) into the animal
husbandry practice. Despite the considerable efforts of
cryobiologists and embryotechnologists, the problem of
Bos Taurus oocyte cryoresistance has not been adequate-

ly solved. The search for effective cryoprotective agents
(CPA) that preserve the integrity of cellular structures,

their functional activity and the creation of a system for
the cultivation of devitrified cells are the most important
tasks of modern cryotechnologies. Highly dispersed silica
nanoparticles (HDSns) are promising components for op-

timizing CPA systems and media for cultivating somatic
and germ cells of ovarian follicles, as well as pre-implan-

tation embryos of animals. In the present study the nature
of the effect of HDSns on the somatic (cumulus), germ

cells (oocytes) of ovarian cow follicles and the fertility of
the ova was identified. The positive effects of HDSns on

the safety and functional state of cumulus cells after devit-

rification and cultivation of cumulus - oocyte complexes
were shown. The level of devitrified oocytes that have
cultured with 0.001% of HDSns and have reached the
metaphase II, significantly exceeded the level of matured
devitrified oocytes that have not treated with HDSns
(60% vs. 41 %, P<0.001 ( 2-test)).The yield of embryos
at the blastocyst stage significantly increased when devit-

rified oocytes were cultured with HDSns (11% (13/121)

vs. 5% (5/105), P <0.05). In addition to the observed
positive effects of the HDSns on the cumulus morphology
and maturation of devitrified Bos Taurus oocytes, the
data obtained contribute to a better understanding of the
mechanisms of functioning of somatic and germ cells from

ovarian follicles under ultralow temperatures.
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BJINAHUE PA3HbIX YPOBHEA MEWN HA NEPEBAPUMOCTDb
NMUTATEJIbHbIX BELLECTB PALUOHA JIAKTUPYIOLLUMHU
OBLEMATKAMU

MAH/KUEB Imutpuii BopucoBud, Hayuonansreiil uccnedosamensckuil Mopdosckuii
2ocydapcmeennsiil yHusepcumem umenu H.I1. Ozapesa

TAMHUPBEIrOB HMoxynaiinu llapama3anoBud, Hayuonanemuiil uccnedosamensckui
Mopadosckuii zocydapcmeennuiil yHusepcumem umeru H.II. Ozapesa

B dmsuwlozuuecxux onsimax u3y4eHo 8JauUAHUe pasiauvHblx ypoeuer’i Mmedu 6 pauuoHnax Ha nepeea-
pumocms numameioHolX 6eu,eCcme JaKmupyromumu 06UemMamxamu.

Beedenue. Ha duzvonormdeckrie poLecchl,
TMpoTeKarolye B OpraHM3Me >XMBOTHBIX, OKa3bl-
BAIOT BJIMSIHUE Pa3/idHble GAKTOPHL KOpMa, UX
TMUTaTeJIbHAs 11eHHOCTh, HAJIM4YKe HeOOXOMUMBbIX
3JIEMEHTOB MUTAHUSA, UX COOTBETCTBUE PEKOMEH-
ZiyeMbIM HOpMaM |2, 6, 7]. Jloka3aHo, 4To >Xu3He-

JiesITeIbHOCTh MUKPOQIIOpHI pyOlLia 1 MeTabom3m
KBAQYHBIX JKMBOTHBIX  IPOTEKAIOT HOPMAaJIbHO
TOJIbKO TOTZIA, KOT/Z|A C PALIOHOM IOCTYIAI0T Ka-
YeCTBeHHbIe COYHble KOPMa, a TaKXe OIpesiesieH-
HOe 1 5KBUBAJIEHTHOE KOJIMYeCTBO MUHEPaJIbHBIX
BemlecTs [4, 10-12].



[Ipy OFHOCTOPOHHEM YBeJIMYeHUH WJIN
YMEHBIIEHNY KOJIMYeCTBa KaKOro-ubo MuHe-
PaJIbHOTO 3JIeMeHTa B PalliOHe, B CPaBHEHUU C
ero ONTUMaJIbHOW HOPMOM, MOTYT ITPOMCXOUTh
HapylleHus B OajiaHce MUTATeNbHbIX U MUHE-
paJIbHBIX BeIeCTB, BCJICTBUE KOTOPBIX obIiee
HamnpapJieHre 0OMEeHHbIX POLeCCOB U3MEHSETCS
B He)XeJlaTeJIbHyI0 CTOpPOHY [1, 3, 5, 8]. B cBa3u ¢
3THM 1LieJIb JAHHOW PabOThl — M3YYUTh BIIUSHUE
Pa3HbIX YPOBHeW MeJU, C y4eTOM YCTaHOBJIEH-
HbIX HAMU pPaHee HOPM, Ha TepeBapuMOCTb MH-
TaTeJbHbIX BelleCTB PAL[OHA JIAKTUPYIOIUMU
OBILIeMaTKaMHu.

Memoduxa uccnedogsanuii. Hay4dHo-xo-
3SIICTBEHHBIN OIBIT U Ha ero ¢poHe PU3N0JI0-
TrYecKye ONbIThl HA OBLleMAaTKaxX KaJMbIIKOW
KYP/IOYHOW IOPOABI B Havyasie U KOHIle JIaKTa-
nuu nposoaunu B ycaousax K(®)X «Bynma»
Pecny6siuku Kanmbikuu. HayqHO-X0351CTBEH-
HBI/ OIBIT IPOBOJWJIN COIJIACHO NPUBEJeHHON
cxeme (Tabm. 1).

JlIsi OombITa MO TIPUHIIMIY AHAJIOTOB ObLIU
oTo6pansb! 30 TOJIOB OBLIEMATOK TOCJIe SITHEHWS,
C ATHATAMY OJIVIHLIAMU, XXUBOU Maccor 58—60 Kr.
JKuBoTHBIX pacrpenenuav Ha Tpu rpymnsl 1o 10
roJIoB B Kakoit. Ha ¢poHe JaHHOTO OTIbITa B Hava-
Jie ¥ KOHIIe JIAKTalluK JKMBOTHBIX ObLIU MPOBeJe-
HbI 6AJIAHCOBBIE OTBITHL J[J151 3TOr0 OTOMPAIIH IO 3
TOJIOBBI M3 Ka3K/10M IpyMIIbl. Bo Bpems npoBesieHrs
0aJIaHCOBBIX OIBITOB BCE OBIIEMATKU HAXO/WIUCH
B O/IMHAKOBBIX YCJIOBUSAX KOPMJIEHUS U COZlepiKa-
HUSl U OTVIMYAJIUCh JIMIIb KOJIMYeCTBOM COZlepiKa-

HUA Me[d B PaluoHax. KUBOTHBIE 1-1 OMBITHOU
TPYIIIBI NTOJTy4Yaay OCHOBHOW PAaLMOH, B KOTOPOM
MéeZIb COLepiKajach B COOTBETCTBUM C HOPMaMH,
pexomenzayembiMu PACXH [9], B Komuuectse
21 mr Ha 1 rosoBy B CYyTKM B Hayajle JIAKTALMU U
17,5 mr B ee KoHl1Ie, TO ecTb Ha 30 % MeHbIlle HOp-
MBI, yCTaHOBJICHHOY HAMU paHee.

OBLeMaTKy 2-1 TpyIIbl 0JyYaau MeJb CO-
I7IaCHO YCTAHOBJIEHHOW HOPMBI B Havasie JlaKTa-
nuu B KonudectBe 30 Mr, a B KOHLle 25 MTr Ha
1 ronoBy B CyTKH, 3a CYET OCHOBHOI'O paLliOHa
¥ 100aBKU K HeMy 38 MTI' CepHOKHUCJION Meau B
Hayasie JIaKTallui U 32 MI' B KOHIIe JIAKTallUMU.
OBuemMaTKy 3-1 IPyIIbI OJNyYalad Meab CBepx
HOpMBbI Ha 30 %, 3a cueT n0GaBKU 76 MT cep-
HOKUCJIOW MeJiy B HavyaJsie ¥ 64 Mr B KOHIIe JIaK-
tauuu. CKapMJIMBaau CEPHOKUCIYIO MeIb exe-
ZIHEBHO B CMECH C KOHIIEHTPaTaMH U C IPYyTUMU
MUHepaJbHbIMU T0OaBKaMU.

[Tpy BBINOJIHEHUM XUMHUYECKUX aHAJIU30B
00pa3LoB H6aNaHCOBOTO OIbITA I0OJb30BAJIUChH
OOLIENPUHATHIMUA METOAUKAMU.

Pesynomamot uccnedoeanuti. B pesyib-
TaTe MPOBeJIleHHbIX HAMU HCCIIeIOBAaHUN OBLIO
YCTaHOBJIEHO, YTO U3MEHEHUEe YPOBHA Me[u B
palnyoHax JaKTUPYIOIIKUX OBLIEMAaTOK OKa3bIBa-
€T 3aMeTHOe BJIMSIHYE Ha [1IepeBapuMOCTb [TUTA-
TeJIbHBIX BelecTB (Tab. 2).

Tak, ¢ TedyeHuMeM JIaKTaLMM OBLIEMATOK
IIPOMCXOZUT CHYDKEHUE I1epeBapUMOCTU  Cy-
XOr0 Y OpraHuYecKoro BellecTBa, ChIPOTo
MpoTerHa, KUpa ¥ 6e3a30TUCTBIX HKCTPa-

Tabnuna 1

CxeMa HayYHO-X035AMCTBEHHOI 0 OMbITA

Ipymma | KoiudecTBo rono | Pannon | VpoBeHb Meau B paLFiOHe, MT

B Hayase JaKTalUu

1-a 10 OcuosHoi paiuoH (OP) 21 (-30 %)

2-51 10 OP + 38 MI' CEpPHOKUCJION Meiu 30 (Hopma)

3-5 10 OP + 76 MT CepHOKHUCJIOW Meau 39 (+30 %)
B KOHIle naKTanuu

1-a 10 OcnHosHo# paiuoH (OP) 17,5 (-30 %)

2-5 10 OP + 32 Mr CepHOKMCJION MeJIu 25 (Hopma)

3-5 10 OP + 64 MI cepHOKUCJION Meiu 32,5 (+30 %)

Tabnuua 2

BiusiHue ypOBHSA Megu HAa KO3 PHIHEeHTHI IepeBapHMOCTHU NNTATEIbHBIX BelleCTB

Tpynma Cyxoe Opranuyeckoe Chipoit Cheipoit Ceipas EBB
BEIeCTBO BEIeCTBO IPOTeUH KUD KJIeTYaTKa
IlepBas mNoJIOBMHA JAKTallUU
1-4 67,15£0,16 69,60+0,30 64,17+0,50 61,01+0,44 52,70+0,32 81,13+0,38
2-9 71,80+0,22 74,15+0,42 67,53+0,70 64,26+0,35 56,05+0,20 87,8612,02
3-a 68,20+0,35 70,50+0,28 65,69+0,37 62,18+0,34 53,79+0,32 83,90+2,49
Bropas mojioBUHA JlaKTAIlUU
1-4 65,06+0,37 68,40+0,24 61,76+0,43 60,24+0,42 53,66+0,32 81,15+0,20
2-9 68,60+0,40 72,00£0,50 64,34+0,33 63,55+0,39 57,90+0,45 84,54+0,80
3-a 66,12+0,45 69,15+0,47 62,49+0,34 61,70+0,34 54,20+0,40 81,88+0,57
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KTUBHBIX BeIlIeCTB ¥, HAa0OOpOT, TMepeBapH-
MOCTb KJIeTYaTKM C JIaKTalKeld >KABOTHBIX
nosblimaercs. [lepeBapuMOCTb CyXOro Belec-
TBa 3a M3y4aeMbl{ IlepruoJ, CHU3UIach Ha 2,1-
3,2 % (P<0,01), opraHMYeckoro BeIeCT-
Ba —Hal,2-2,1% (P<0,05), mporerHa — Ha 2,4~
3,2 % (P<0,05), xupa - Ha 0,48-0,77 %
(P>0,05), B®B - Ha 3,3-2,0 % (P>0,05). Ile-
pPeBapuMOCTb KJIeTYaTKU B OTJINYKeE OT 3TUX Be-
mecTB noBbicuaack Ha 0,4-1,8 % (P<0,05).

BbicOKMiI 0OMeH BellecTB y OBell B Hayase
JIaKTal[UK, M0-BUIUMOMY, 0OYC/IOBIeH 6O0Jb-
11eil TOTPeOHOCThI0 OPraHM3Ma B MUTATeIbHBIX
BeleCTBAaX, HEOOXONUMBIX [UI MPOAYLUPO-
BaHUs MOJIOKA, a B KOHILIe JIAKTAl[MX U3-3a CO-
KpallleH!sl CeKpeluyu MOJIOKa OOMEeH BelecTB
CHIKAeTCA.

OnTuMu3anvs ypoBHS Meou B palMOHAax
JIAKTAPYIOLIMX OBLIEMATOK MSCOCAJIBLHOTO Ha-
IpaBJieHusl TPOAYKTUBHOCTU 2-Y IPYNIIbI CIO-
coOCTBOBasia MOBBINIEHUIO  I€PEBAPUMOCTH
BCeX IMTaTeJbHBIX BeleCTB 3a BeCb NepPUOJ
nakranuu. ITormxenHoe Ha 30 % Koi1M4ecTBO
Me[¥ B PallMOHAX MATOK 1-V TpyMNIlbl IPUBEJO
K YXY/IIEeHUIO IIepeBapuMOCTH CyXOro BelecT-
Ba B Havasle jakTauuu Ha 4,65 % (P<0,001), B
KoHIle — Ha 3,54 % (P<0,01), opraHn4eckoro
BemecTBa — Ha 4,55 u 3,60 % (P<0,01), ceiporo
nporenHa — Ha 3,36 u 2,58 % (P <0,05), ceiporo
xupa — Ha 3,25 u 3,31 % (P<0,05), kneryar-
Ku — Ha 3,35 1 4,24 % (P<0,01), 6e3a30THCTHIX
3KCTPaKTUBHBIX BellecTB — Ha 6,73 u 3,39 %
(P<0,05) o cpaBHEHUIO CO 2-¥ IPYIION.

[Ipu M30BITKE 3TOTO 3JeMeHTa MOSBISAETCS
TeHJIeHIIM yXy/IeHUs [lepeBapuMOCTH BCex IU-
TaTeJIbHBIX BEIeCTB, 0COOEHHO MPOTEHHa, KJIeT-
yaTtku 1 bBB. Cienyer OTMETUTD, YTO XUBOTHBIE,
TOJTyYaBIIIvie U30bITOYHOE KOMMYECTBO MeH, Tie-
peBapuBaj NUTATeJIbHble BelecTBa JIydlle I10
CPaBHEHHUIO C >KMBOTHBIMM, B pallMOHEe KOTOPBIX
ObL1eroHenocTatok. Harpumep, mozicocHble OBLe-
MAaTK¥ 3-1 IPyIIIBI 10 CPABHEHUIO € 1-11 ycBauBaIx
Jyyiiie cyxoe BemecTBO Ha 1,05 % (P>0,05), opra-
HU4ecKoe BerecTBo — Ha 0,90-0,75 % (P>0,05),
cbIpoii mpoterH Ha 1,52-0,73 % (P>0,05), cbipoii
xwup — Ha 1,17-1,46 % (P>0,05), cbIpyto KieTyar-
Ky — Ha 1,10-0,54 % (P>0,05), BOB - Ha 2,77-
0,73 % (P>0,05).

Takum 00pa3oM, yCTaHOBJIEHHASI HAMHU HOP-
Ma MeIu B palMOHAaX IOJCOCHBIX OBLIEMAaTOK
2-¥ TPyNIBI CIOCOOCTBYET Jyulllel TepeBapu-
MOCTH IUTATeIbHBIX BeIeCTB I10 CPABHEHUIO C
aHasoramu 1-1 1 3-1 rpymiL.

3axnrouerue. CpaBHUTEILHOE U3y4eHUe Iie-
PeBApUMOCTY NIUTATEIbHBIX BelleCTB JIAKTUPYIO-
VMU OBLIeMaTKaMU IIPY UCII0JIb30BAHUM PaLvo-

HOB C Pa3/IMYHBIM YPOBHEM MEZIN CBU/IETETIBCTBYET
006 3 PeKTHBHOCTY YCTAaHOBJIEHHBIX HOPM 3TOTO
a7eMeHTa. ONTUMU3ALKsA TUTAHKSA 110 Meay 0bec-
TIeYXBAET JIYUIIYIO TIePeBapUMOCTh MUTATEbHbIX
BEIIECTB PALMIOHOB, YTO CJIEAYeT PacCMaTpHBATh
KaK OJTHO 13 CPeJICTB BO3JEHCTBYA Ha MOJIOYHYIO 1
IIEPCTHYIO TPOAYKTUBHOCTL U COCTOSIHUE 310PO-
BbsI OBLIEMATOK.
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NFLUENCE OF DIFFERENT LEVELS OF COPPER ON PERCEPTION OF NUTRITIVE FEEDS
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The effect of different levels of copper in rations
on the digestibility of nutrients in the diet by lactat-
ing ewes has been studied in physiological experi-
ments.

YOK 619:616.24-002:636.1

COBPEMEHHbBIE METOAbl IEYHEHUA BPOHXOMHEBMOHUU
TEJIAT B YCNIOBUAX XYKUBOTHOBOAYECKUX KOMIUJIEKCOB

ITIOJIO3IOK Onbra HukonaeBHa, J[0HCKOU 20Cy0apCcmeeHHblil azpapHbill yHusepcumen
JIATIUHA Tarbsina UBaHOBHA, [[0HCKOU 20CY0apCcmeeHH bl AzpapHbill yHUdepcumen

Yemanoeneno, umo npuuunoii 603HUKHOBEHUA 6ponxonnewuonuu MONOOHAKA ABUNOCH HECOONIO-
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deHue 3002UZUEHUMECKUX HOPM COOEPIHCAHUS nocie omouexu om mamepei. IIpu ucnons3oeanuu cxemot
Jle4eHusl, 8 COCMAe KOMopou 6x00ULu IHPOPNOKC, Cb160POMKA NPOMUBE NHEGMOIHMEPUMOE, 9-6ATIEH-
MHAA CO1860POMKA, 0eKCAMEMA3OH U UMMYHODAH, 661300pP06NEHUE ONBIMHBIX HCUBOMHBIX HACMYNANO
Ha 4 OHA panbue KOHMPOAbHBLIX. OHU UMenU Tyuwue MOpPhonozuuecKue noKasamenu Kpoeu: KOau-
Yecmeo Apumpouumos u zemoz2no6una na 14-i dens nocne evi30oposnenus ooi1o na 15,3 u 15,2 %
6vluie, ueMm y AHAI0208 KOHMPONLHOU 2pynnol. IIpu ucciedosanuu neuKozpammsl omme4anu, 4mo y
3abonesuux meaam 00 HA4ANA e4eHUS HAONI00ANCA HeUMPOPUALHBLIL NeiKOUUmMOo3 co cO8UzoM A0pa
61660, MOHOUUMONEHUSA, YKA3LIBAIOWAS HA CHUJCEHUe pe3ucmenmuocmu opzanusma. Ilocne xypca
Jle4eHUsL Y 6Cex HCUBOMHBIX NOKAZAMENU HEUMPOPUNLHOU 2pYnnel CMAOGUNUSUPOBANUCH, A KOUYEC-
meo MoHouumoe yseauuunoco Ha 30 % no cpasnenuro ¢ konmponem. CeA3aHO IMO ¢ NpUMeHeHueM

UMMYHOCIMUMYNIAMOPA UMMYHODaHA.

Bgedenue. VIHTEeHCUBHOMY Pa3BUTHUIO Ms-
COMOJIOYHBIX KOMILJIEKCOB TPOMBIIIEHHOTO
THIA OTBOAMTCA OOJbIasi Posib B obecreve-
HUU CTpaHbl POAOBOIbCTBUEM. Hapsiny ¢ co-
BEepIIEHCTBOBAHMEM  MPOU3BOJCTBEHHO-TeX-
HOJIOTUYECKOW OCHAIIeHHOCTH HeoOXOIMMO
KOMITJIEKTOBATh MX 3[0POBBIM IOTOJIOBLEM, UTO
00sI3bIBa€T BETEPUHAPHBIX CIIEIUAIMCTOB MO-
BBINIaTh YPOBEHb OpPraHU3al[K BeTepUuHAPHO-
r0 0OC/Ty)KUBAHKS, CBOEBPEMEHHO MPOBOAUTH
npoQuIaKTUIeCcKue, BeTepPUHAPHO-CAHUTAP-
Hble MEpPOIPHUATHUS C 1eJIbI0 MPeaynpexaeHns
3aHOCA 3apPa3HbIX ¥ BO3HMKHOBEHMS He3apas-
HBIX OoJe3Hei [1, 2].

VHOrzIa pellieHre 3THX BOMPOCOB OCITIOXK-

HSIeTCS HapylIeHneM 300TMTMeHHYeCKUX Tpe-
6oBaHUI U HecOaTaHCHPOBAHHOCTHIO PAI[OHA
KOPMJIEHUSI, YTO BefleT K HapyLIeH!uo obMeHa
BEIeCTB, CHIKEHUI0 PE3UCTEHTHOCTH Opra-
HM3Ma JKMBOTHBIX, POXKIEHUIO OCTabIeHHOTO
MOJIOZIHSIKA ¥ BOSHUKHOBEHHUIO Pa3IMIHBIX 60-
ne3Hen [4].

B KpyHHBIX XO3SIHCTBaX € OONBIION KOH-
IIeHTpalliell TOroJIOBbSi MOJIOJHSAKA Macco-
Basg 3a00JIeBaeMOCTb JKMBOTHBIX OPOHXO-
TIHEBMOHUeE PeriucTpUpyercsi 4yacTo Ha (oHe
BCIBINIKA OaKTepPUaTbHBIX, BUPYCHBIX, MHU-
KOIUIa3MEHHBIX PeCMUPATOPHBIX HMHPEKIIUH.
[103TOMy HEOOXOAMMO DEryJsipHO MPOBOAUTH
crieniMasbHble  J1aGOpPATOPHO-AMATHOCTAYEC-

AIrPAPHbIN HAYYHbIU JXYPHAJ




