NOBIAOMJIEHHA
Npo YyTBOPEHHS Pa3oBoi CcreLianizoBaHoi BYUeHOT paju

3aknag ocBiTU/HayKoBa Jlep>xaBHU bioTexHONOriIYHNI yHiBepcuTeT (iAeHTUdIKaLiMHWA KOz,
ycTaHoBa 44234755)

1. 3po6yBau cTyneHs gokropa ¢inocodii

1.1. NIB 3406yBaya cTyrneHs Koweoli BceBonog Iroposuuy

pokTopa dinocodii

1.2. OCBITHLO-HayKOBa 52554 BetepuHapHa MegnumHa (211 BeteprHapHa MeanuHa)
nporpama, Ky 3aBepLuuB

3406yBay

1.3. Okpemi enemeHTU Hi

OCBITHbO-HAYKOBOI NMporpamu
3a6e3neuyroTbCs iHLWNM
3aKnajom BMLLOT OCBITW/
HayKOBOIO YCTaHOBOK (y TOMY
Yyncni iHo3eMH1M)

2. Anceprauisn

2.1. Tema gnceprauii SHMKEeHHA penpoayKTUBHOI 34aTHOCTI KHYpPIiB-NAIgHMKIB 3a
OKCUAATUBHOIO CTpecy Ta MeToAN i KopeKLil

2.2. AHoTauia ancepTawii Kowueoti B. I. 3HMXeHHS penpoAyKTUBHOI 34aTHOCTI KHYPIB-MAIAHNKIB
33 OKCUAATUBHOIO CTPecy Ta MeToAN ii kopekuii. - KBanidikauirHa
HayKoBa npaugd Ha npasax pyKorucy.
AncepTauia Ha 3406yTTS HAayKOBOrO CTyrneHs gokTopa ¢inocodii y ranysi
3HaHb 21 «BeTepuHapHa MeanLHa» 3a crewianbHicTio 211
«BeTepunHapHa MeguLnHa» - lep>aBHN 6i0TEXHONOTUHUI
yHiBepcuTeT, MOH YKpainu, - Xapkis, 2023.

JAwvcepTauiiHy pob0oTy NpUCBAYEHO HayKOBO-eKCNepuMeHTanbHOMY
06r'PYHTYBaHHIO NAaTOreHEeTUUYHMX MEXaHi3MiB 3HUKEHHS
penpoAyKTUBHOI 34aTHOCTI KHYpPIB i pO3p0o6ieHHI0 CNocoby ii Kopeku,ii
peAoKC-aKTUBHVMW HaHOYaCTUHKaMN. Ha OCHOBI 6ioXiMiUHNX i
AHaNITUKO-CTaTUCTUYHUX JOCNIAXKEHb NMOKAa3aHO HasABHICTb
rOPMOHa/IbHO-MeTaboNIYHNX 3MiH 33 3HUXKEHHS MOKA3HWKIB AKOCTI
cnepmuy camuiB, OCIAKEHO BMJIMB rigpo30/110 HaHOYaCTUHOK
rafloNiHito OpTOBaHaAaTy Ha repMiHaTUBHO-eHAOKPUHHY QYHKLIiO
roHag, 30Kpema, AKiCHi MOKa3HUKN eSKYNATIB i FOpMOHaNbHUIA GOH,
3MiHW y 6anaHci NPOOKCMAAHTHO-aHTUOKCUAAHTHOI CUCTEMN Ta
NpoBeAeHO OLiHKY NOPIBHANbHO-eKOHOMIYHOT epeKTUBHOCTI
3anNpPOoNOHOBAaHOro CrOCoby KopekLii HenNigHOCTI KHYpIB.
KeanidikauiiHa HaykoBa npaus € YaCTUHOO iHiLiaTUBHOI TeMn 3
fep>XKaBHOK peecTpaLlieto kKadeapn BeTepuHapHOI penpoayKTOoorii
XapKiBCbKOT flepxxaBHOT 300BeTeprHapHoi akagemii (3 01.09.2021 p. -
Kadeapwn BeTepmnHapHOI Xipyprii Ta penpoaykTonorii lep>xaBHOro
6i0oTEXHOOrUHOro YHiBepcUTeTY) «PO3p06AEHHS Ta BNPOBaAXKEHHS
iHHOBALIIHNX METOZIB Ta pilleHb 3BUKOPUCTaHHAM iHpopMaL,inHO-
TEXHIYHUX NPUNASIB y BEeTEPUHAPHI penpoayKTonorii» (TepMiH
BMKOHaHHsA 2015-2025 pp., HOMep Aep>aBHOT peecTpaLlil
0114U005415).
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EkcneprMeHTanbHi A40CNigXKeHHA BUKOHAHI Y YOTVPBOX MOCNIAOBHUX
cepiax foCNigiB: y nepLuiii cepii BCTAHOBAOBAIN CTaH MPOOKCUAAHTHO-
AHTUOKCUAAHTHOI CUCTEMU KHYPIB 3 PiISHMMM MOKa3HMKaMU AKOCTI
cnepMu (HOPMaTUBHUMU i 3HVKEHUMW), Y APYTi - BUSHAYMAW BNAVB
HaHOYaCTUHOK raZloNiHito OpTOBaHaAATY Ha PenpPOAYKTUBHY GYHKLi0
nabopaTtopHMX TBapuWH (KpoiB) 3a TPeTOyTUATi4ponepoKCns-
iHAYKOBaHOrro OKCMAATUBHOIO CTPecy, Lo A03BOANI0 O6I'pyHTYyBaTH
po3p0o6aeHHSA HOBITHLOMO CNOCOBY KopeKLii HenmnigHOCTI, anpobyBaHHS
SIKOro Ha KHYpaX 3i 3HUKEHOI PenpoAyKTUBHOI 34aTHICTIO 34INCHNAN
y TPeTilh cepii JOCNiAIB, @ y UeTBepTi — NOPiBHANN ePeKTUBHICTb
3aCTOCYBaHHA HAHOYACTNHOK 3 BiITAMiHHO-FOPMOHaNbLHUM NpenapaTom
«KapadpaHg» 1 BU3HaUYNIM EKOHOMIYHY AOLiNIbHICTE PO3p06aeHoro
CNocoby KopekL,i.

SHUXKEHHSA penpoiyKTUBHOI 34aTHOCTI KHYPIB CyNpOBOAXYBa0oCs
36ibLUEeHHAM IHTEHCMBHOCTI NpoueciB ninonepokcnaallii - 3a
3MeHLUeHHs 06'emy edkynaTy Ha 14,4 % (PO 0,001 )oHueHTpaLii
cnepmiiB Ha 10,5 % (PO 0,01 )pyxnmsocTi Ha 42,9 % (PO 0,001ja 3a
NiABULLIEHHS BMICTY CriepMiiB i3 MopdonoriyuHnmm aHomManiamum Ha 21 %
(PO 0,01BcTaHOBNEHO 3POCTAaHHSA BMICTY MapKepiB OKCMAATUBHOMO
cTpecy: TiobapbiTypaT-akTMBHUX NpoaykTiB Ha 90,1 % (PO 0,001),
Ji€EHOBUX KOH'toraTiB — Ha 19,2 % (PO 0,001) ctabinbHUX MeTaboniTiB
umkny NO - Ha 88,3 % (PO 0,001nopiBHAHO 3 camMUaMU 3
NOBHOLHHUMUW eKyATaMu.

CTaH aHTUMOKCUAAHTHOI 3aXNCHOT CUCTEMU Y KHYPIB 3i 3HVXXEHHAM
penpoAyKTUBHOI 34aTHOCTI XapakTepun3yBaBCs HeraTUBHUMIN 3MiHaMWU,
0COBNVBO €H3UMATUYHOI IAHKW — aKTVBHICTb CynepoKCMAANCMYTa3mn
6yna meHwoto Ha 30,2 % (PO 0,01)aTanasHa akTMBHICTb — Ha 33,9 %
(PO 0,001)nyTatioHnepokcMgasHa - Ha 28,4 % (PO 0,05),
rnytaTioHpegykTtasHa - Ha 20,2 % (PO 0,05)1pu ubomy, BMICT
BiZiHOBNEHOrO ryTaTioHy 3MeHwWwwmBcA Ha 13,3 % (PO 0,001)a BiTaMiHiB
A, EiC-Ha292% (PO 0,00127,6 % (PO 0,001)28,1 % (PO 0,001)
BigNOBIAHO.

3a OKCMAATUBHOTO CTPeCy Y KHYpPIB BiAMiIYeHO AncbanaHc
ropMOHanbHOro $oHy - BiAbyBanoCs 3MEHLLEHHS PiBHSA 3arajibHOMo
TectocTepoHy Ha 45 % (PO 0,0013a 36inbLUeHHs piBHA 173-ecTpagiony
Ha 45,1 % (PO 0,001)KinbKOCTi TeCTOCTEPOH-eCTPaAIoN3B'A3YHOUOro
rnobyniHy Ha 33,1 % (PO 0,001),u0 Npmn3Beno 40 3HAYHOIO 3MEHLLEHHS
aHAPOreHHOT HaCMYeHOCTi OpraHisaMy caMuiB - iHAEKC BilbHMX
aHgporeHis cknagas 19,9 %.

EkcnepvMeHTanbHUM AOCNIIKEHHAM Ha NabopaToOpHUX TBAPWH -
CTaTeBO3PININX KPONAX A0BeAeHO ePpeKTUBHICTb BUKOPUCTAHHS
HaHOYaCTMHOK OPTOBaHAAATIB PiAKiICHO3eMeNbHIMX e/leMeHTIB, 30KpeMa
FafoniHito, 3epHONoAi6HOT dopMUK, PO3MIPOM 8X25 HM, Y BUMNIAAI
riApo30/t0 4151 KOPeKLil penpoayKTVUBHOI 34aTHOCTI Ha TAi
TPeToyTUATiAPONepOKCNA-iHAYKOBAHOIO OKCUAATMBHOIO CTpecy.
PesynbTaTy AOCNigKEHHSA NOKa3aaun BiporigHe 3MeHLLeHHS
OKCMAATUBHOIO HaBaHTaXXeHHS (KiNbKOCTi AiEHOBUX KOHIOMATIB i
TiobapbiTypaT-akTMBHUX NPOAYKTiB Ha 33,0 % i 27,9 % BianosigHoO,

PO 0,00186inbLIeHHA aHTUOKCUAAHTHOIO MOTEHLiany y CMpOBaTL
KPOBI KponiB (0C06/1MBO rNyTaTiOHOBOI IAHKM — FyTaTiOHNepPOKCMAa3Ha
i rnyTaTioHpeAyKTa3sHa akTMBHOCTI 3poc/iv Ha 56,8 % i 32,6 %
BignosigHo, PO 0,001a BMICT BiAHOBNEHOrO rnyTaTioHy 6yB BALLMM Ha
66,7 %, PO 0,001)BigHOBNEHHS NPOOKCUAAHTHO-aHTUOKCUAAHTHOIO
banaHcy cnpusaio HopmManisauii repMiHaTUBHO-eHAOKPUHHOT QYHKLT
roHag, Tak, 06'eM eakynaty 36inbLysaBca Ha 34,0 % (PO 0,001)KinbkicTb
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XKUBUX | PyXNBKUX crepmiiB 3poctany Ha 18,8 % i 13,2 % BignosigHO

(PO 0,0071)oHueHTpaLis cTaTeBUX KNITUH Byna BULWoto Ha 4,7 %

(PO 0,001)a BMiCT MOP®dONOriYHO aHOMaIbHUX CAEepPMIiB HaBMaKu
3HVXXyBaBCA Ha 25,6 % (PO 0,05)Ha nigcTasi oTpMaHnx pesynbTaTise
6yn0 po3pobsieHo cnocib KopekLii HenaigHOCTI KHYPIB.

3acTocyBaHHA HAHOYACTUHOK raZoNiHIK0 OPTOBaHAAATY aKTUBOBAHMX
€BPONIEM K KOperyBasbHOro 3acoby 3a HemiAHOCTI KHYpPiB BUSBUIIO
3HAYHUI KNiHiKO-BioXiMiYHWMI edekT. Tak, Nicna BBeAEeHHS rifpo30/t0
HaHOYaCTMHOK crocTepirany NO3UTUBHY AMHAaMIKy BMICTy MapKepis
OKCUAATUBHOIO CTPEeCy y OpraHisMi KHypiB - Ha 15-Ty 406y focaigxXeHHs
Mana TeHAEHLLi0 A0 3HUXXEHHS KiNbKiCTb AiEHOBKX KOH'tOraTiB, a
KOHLeHTpaLis TiobapbiTypaT-akTMBHUX NPOAYKTIB Byna BiporigHo
MeHLLo Ha 24,7 % (PO 0,05)oAi sk BMICT CTabinbHUX MeTaboniTiB
umkny NO 6yB MeHLIMM Ha 25,2 % (PO 0,001).

Ha 30-Ty o6y ekcrnepyIMeHTy HaM1 BCTAHOB/IEHO BiHOBNEHHS
NPOOKCUAAHTHOMO 6aNlaHCy: KOHLEHTpPaLito AiEHOBUX KOH'IOraTiB byna
3MeHLeHo Ha 9,4 % (PO 0,05) BMicT TiobapbiTypaT-akKTUBHMNX
npoAykTiB Ha 48,2 % (PO 0,001)XKinbKicTb CTabiNbHUX METabONITIB LMKy
NO 6yna meHLow Ha 42,6 % (PO 0,001f10Ka3HMKIB 4O BBEAEHHS, LLIO
CBIAYNTL NPO HAsABHICTb MPOJIOHIOBAHOI0 edeKTy BBEJEeHHS
HaHOYaCTUHOK.

OTpUMaHi 3MiHM CNPUSIN NOKPALLEHHIO MOKa3HKKIB AKOCTI crnepMu,
H6anaHcy cTaTeBUX TOPMOHIB | MO3UTUBHIN ANHAMILi KOMMOHEHTIB
AHTUNOKCUAAHTHOIT 3aX1CHOT cncTemu. OuiHoYM ePeKTUBHICTL
po3pobaeHoro cnocoby Kopekuii Big3HayeHo, Wwo Ha 90-Ty goby
AOCNIIKEHHS MOKA3HWKN SKOCTI eakynaTiB Malxe fOCArann 3HayYeHb
CaML,iB rpyrnm KOHTPOJIHO: MOKA3HWKW PYXANBOCTI CepMiiB i KiIbKOCTi
PYXNMBUX CepMiiB y eskynsaTi, Lo 0cobnnBo ypasnumei 4o Aii
OKCUAATMBHOTO CTpecy, BiporigHo niagsuwysanncs Ha 95,2 % (PO 0,001)
Ta B 1,48 pa3un (PO 0,001BignoBigHO, TOAi AK 06'eM esKyNATYy 3pOCTaB Ha
15,1 % (PO 0,001) KOHUeHTpaLia cnepmiis byna BuLLo Ha 11,8 %

(PO 0,01)1pv LUbOMY BMICT cnepmiiB 3 MOPGOAOTriYHUMK aHOMaNIAMK
6yno 3meHLweHo Ha 18,3 % (PO 0,01).

BeBegeHHA rigpo30/110 HAHOYACTUHOK rafo/1iHil0 OpTOBaHaAaTy Crpusano
HOpManisawii ropMOoHanbHOro GoHy KHypiB AoCAiAHOT rpynn — Ha 30-Ty
A06y ekcreprMeHTy piBeHb 3arajibHOro TeCToCTePOHY 36ibLUYBaBCA
Ha 77,4 % (PO 0,001)rogi sik piBeHb 17B-ecTpagiony i BMicTy
TEeCTOCTEePOH-eCTPaAioN3B'A3yo4oro rnobyniHy HaBnaku
XapaKTepusyBanucs BiporigHUM 3meHLweHHAM Ha 25,0 % (PO 0,01) 26,8
% (PO 0,001BianoBigHO, NPy LbOMY iHAEKC BiNbHUX aHAPOreHiB
cknagas 43,2 % wo AOBOAWNMO BiAHOBNEHHS FOPMOHAbLHOIO banaHcy
4,0 3HaYeHb TBapVH 3 MOBHOLIHHOK PernpoAyKTUBHO 34aTHICTHO.
Mo3nTUBHY AMHaMIKy 3MiH 3a BNNBY KOPeryBajibHOro 3acoby
BiAMiYeHO y CcTaHi aHTMOKCMAAHTHOI 3aXMCHOI CUCTeMU, 0COBAMBO Tios-
AMCYynbOIAHOT NaHKK, Tak, BMICT Bi4HOBAEHOro raytaTioHy Ha 30-Ty 206y
ekcnepuMeHTy 6yB BuLMM Ha 23,1 % (PO 0,01)aKTUBHICTb
rnyTaTioHnepokcuaasum byna suwoto Ha 51,4 % (PO 0,001)a
rnytatioHpezykTasHa 3pocTasna Ha 36,6 % (PO 0,001)Lu0 nepesunLlyBaio
AAHi KOHTPOJIIO, Y TOM Xe Yac KaTanasHa i cynepokcnaamcmyTasHa
aKTUBHICTb bynu BuLwMMK Ha 49,5 % (PO 0,001)32,6 % (PO 0,01)
BiANOBIAHO, MNPV LibOMY BMJINBY HAHOYACTUHOK Ha MOKa3HNKK
BiTaMiHHOro 06MiHy BiA3Ha4eHO He 6yno.

MopiBHANBHO OLHKOI ePeKTUBHOCTI 3aCTOCYBaHHA HAHOYACTUHOK
raZloNiHito opToBaHazaTy 3 BiTaMiHHO-TOPMOHAaNIbHUM npenapaToM
«KapadpaHa» NokasaHoO HassBHICTb KOMMAEKCHOro NO3UTUBHOIO BNNBY
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060X 3aC06iB Ha aHAPO- | CnepmaToreHes y KHypiB, LLO
XapaKTepu3yBaBCs Pi3HOCNPAMOBAHICTIO Ail - Tak, BBEAeHHS
HaHOYaCTUHOK CNPUSAE NepeBaxHOMY 36i/bLLUEHHIO PYX/INBOCTI
cnepwmiiB (Ha 35,5 %, PO 0,01)ix kKoHUeHTpaLii (Ha 8,3 %, PO 0,01)roai sk
BUKOPUCTaHHSA npenapaty «KapadaHa» nokpaLlye 06'eM eakynaTy (Ha
23,1 %, PO 0,001)3mMeHLUYye BMICT cnepmiiB i3 MOPPONoriYHUMN
aHomaniamu (Ha 48,9 %, PO 0,001)BapTo 3a3HAUUTK, O 3aCTOCYBaHHS
HaHOYaCTUHOK 6y/10 EKOHOMIYHO AOLIIBHUM - Bif KHypa 6yno
A04aTKOBO OTPUMAaHO Bif 1 A0 3 f03 cnepMu, Wwo cknano 3,0-9,0 Tnc.
rpH. NpubyTKYy, a Bij OAHIEl CBMHOMATKM A0AaTKOBO OTpUMaHo 3,4
NOPOCATU.

HaykoBa HOBM3Ha Ofiep>XaHNX pe3ybTaTiB MONArae B O6IPYHTYBAHHI
eeKTUBHOCTI 3aCTOCYBaHHA HAHOYACTNHOK OKCUAIB
pigKicHO3eMeNbHUX efleMeHTiB, 30KpeMa, ragoniHito opToBaHazaTy, 3
BUPaXEHUMWN aHTUOKCUAAHTHUMU BIACTUBOCTAMM 33 3HVXKEHHS
penpoAyKTVUBHOI 34aTHOCTI KHYPIB Ha OCHOBI KOMIMIEKCHNX AOCNiIKEeHb
M0ro 6ioXiMi4YHNX MeXaHi3MiB Ta OTPMMaHHI HOBMX HaYKOBUX JaHUX
LWoA0 banaHcy NpoLieciB nepokcnAaaLlii Ta aHTUOKCUAAHTHOIO 3axXMCTY iX
opraHismy.

MNoka3aHo 3HayHe 36iNbLUeHHS KiNbKOCTi MapkepiB OKCUAATMBHOIO
cTpecy y TBapuH 3i 3HVXEHHAM PenpoiyKTUBHOI 34aTHOCTI, 30Kpema,
yrnepLLe BU3HAYeHO BMICT CTabiNbHMX MeTaboniTie Lumkny HiTporeny
okcnay. OTpMMaHO HOBI HayKOBI AaHi LWOAO0 aKTUBHOCTI
AHTUOKCUAAHTHOI 3aXMCHOI CUCTEMU Y KHYPIB 3 HU3BKOIO AKICTIO
cnepmu. Yneplue BCTaHOB/IEHO BMICT TeCTOCTEPOH-eCTPaAioN3s'a3y4oro
rno6yniHy y CMpoBaTLi KpOBi KHYPIB, 3aBAAKN YOMY AOCAIKEHO
aHApPOreHHY HaCMYeHICTb OpraHiaMy KHypiB, 30KpemMa, BU3Ha4YeHo
iHAEKC BiIbHVX aHAPOreHiB.

YnepLue nokasaHo epekTUBHICTb BUKOPUCTAHHSA HAHOYACTUHOK
raZloNiHito opToBaHajaTy ANA KOPeKLil penpoayKTUBHOI 34aTHOCTI
KHypiB. loBeAeHO iX NO3UTUBHUIA BNAMB Ha IHTEHCUBHICTb NpoLeciB
NepeKnCHOro OKMCHEHHS NiNigiB i aHTUOKCUAAHTHWIA CTaTYC CMPOBATKK
KPOBi KHypiB. BCTaHOBMEHO NMOKPALLEHHA ANHAMIKMN MOKa3HUKIB AKOCTI
CnepMu i FOPMOHaNbHOro GOHy MAIgHUKIB.

MpakTNYHa 3HaUMMICTb OfepPXKaHWX pe3ynbTaTiB NigTeepAXeHa
anpobauieto po3pobneHoro cnocoby Kopekuii HenAiAHOCTI KHYPIB.
Pe3synbTaTi 4OCNIAXKEHDb YBILLAW A0 METOANYHNX peKOMeHAaLlil
«Cnocib kopekLuji penpoAyKTUBHOI 34aTHOCTI KHYpiB HaHOYaCTUHKaMM
rafoniHito opToBaHajaTy» (3aTBepaXeHi BueHoto pagoto dakynbTeTy
BeTepMHapHOI MeauLnHN [ep>xaBHOro 6ioTeXHONOrYHOro
yHiBepcuTety MOH YkpaiHu, npotokon Ne 2 Big 05 BepecHs 2022 p. Ta
BueHoto pagoto IHCTUTYTY CUMHTUAALIMHWX MaTepianis HAH Ykpainu,
npotokon Ne 5 Big 21 uepsHa 2022 p.), LLO anpoboBaHO y
rocnogapcreax JHinponeTpoBCbKOI 061acTi | peKoMeHAO0BaHO A0
3aCTOCYBaHHS.

OCHOBHI pe3ynbTaTh AucepTaLlii BNpoBaXeHO y HaBYaNbHUI npouec
iHayKOBO-A0CNiAHY pO6OTY Ha kadespax 3aknajis BULLOT OCBITU
YKpaiHuW: akyLepcTBa, riHekonorii i 6ioTexHonoril BiATBOPEHHS TBapUH
HauioHanbHOro yHiBepcuteTy 6iopecypciB i MPUpPOA0KOPUCTYBaHHS
YKpaiHu; akywepcTsa ixipyprii CyMCbKOro HauioHanbHOro arpapHoro
YHiBepcuUTeTy; Xipyprii i akyLepcTBa CiflbCbKOrocnogapcbkux TBapuH
JHINpoOBCbKOro Aep>KaBHOro arpapHoO-eKOHOMIYHOro YHIBEPCUTETY;
BeTeprHapHOI Xipyprii Ta penpoaykTosoril lep>kaBHoro
6i0TeXHONOriYHOro YHIBEPCUTETY, @ TaKOX Y HayKOBO-A40C/IAHIN poboTi
BiAA4iNy HAHOCTPYKTYPHUX MaTepianie imeHi FO. B. MantokiHa IHCTUTYTY
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CUMHTUAALINHNX MaTepianiB HauioHanbHOI akageMii HayK YKpaiHw.

Koshevoy V.I. Reduction of reproductive capacity of boar-sires under
oxidative stress and methods of its correction. - Qualification scientific
work on the rights of the manuscript.

Dissertation for the degree of Doctor of Philosophy in the field of
knowledge 21 "Veterinary medicine" in the specialty 211 "Veterinary
medicine" - State Biotechnological University, Ministry of Education and
Science of Ukraine, - Kharkiv, 2023.

Dissertation is devoted to the scientific and experimental substantiation
of pathogenetic mechanisms of reducing the reproductive capacity in
boars and the development of a method of its correction of redox-
active nanoparticles. Based on biochemical and analytical and statistical
studies, the presence of hormone and metabolic changes in the
decrease in the quality of sperm of males, the effect of gadolinium
orthovanadate nanoparticles hydrosol on the germinative-endocrine
function of testes, hormone balance, prooxidant/antioxidant balance
and comparative and economic efficiency of the proposed method of
correction of boar infertility is evaluated.

Qualification scientific work is part of the initiative topic with the state
registration of the Department of Veterinary Reproductology of Kharkiv
State Zooveterinary Academy (from 01.09.2021 - Department of
Veterinary Surgery and Reproductology of State Biotechnological
University) “Development and implementation of innovative methods
and solutions using information and technical devices in veterinary
reproductive medicine”(term of execution 2015-2025, state registration
number 0114U005415).

Experimental studies were carried out in four consecutive series of
experiments: in the first series, the state of the prooxidant-antioxidant
system of boars with different indicators of sperm quality (hormal and
reduced) was determined, in the second - the influence of
nanoparticles of gadolinium orthovanadate on the reproductive
function of laboratory animals (rabbits) was determined under tert-
butylhydroperoxide-induced oxidative stress, which made it possible to
substantiate the development of the newest method of infertility
correction, which was tested on boars with reduced reproductive
capacity in the third series of experiments, and in the fourth - the
effectiveness of the use of nanoparticles was compared with the
vitamin-hormonal preparation “Karafand” and the economic feasibility
of the developed correction method was determined.

The decrease in reproductive capacity of boars was accompanied by an
increase in the intensity of the processes of lipoperoxidation - with a
decrease in the volume of ejaculate by 14,4 % (PO 0,001)he
concentrations of sperm by 10,5 % (PO 0,01)nobility by 42,9 % (P

0 0,001and for increasing the content of sperm with morphological
anomalies by 21,0 % (PO 0,01&n increase in the content of markers of
oxidative stress: thiobarbituric acid reactive compounds by 90,1 %

(PO 0,001)liene conjugates by 19,2 % (P 0 0,001and stable metabolites
of Nitric oxide by 88,3 % (PO 0,001gompared to males with full-fledged
ejaculate.

The state of antioxidant defence system in boars with a decrease in
reproductive capacity was characterized by negative changes, especially
enzymatic links - superoxidedismutase activity was less than 30,2 %

(PO 0,01)atalase activity by 33,9 % (PO 0,001)glutathione peroxidase by
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28,4 % (PO 0,05)lutathione reductase by 20,2 % (PO 0,05)At the same
time, reduced glutathione content decreased by 13,3 % (PO 0,001)and
vitamins A, E and C by 29,2 % (PO 0,001)27,6 % (PO 0,001and 28,1 % (P
0 0,001pespectively.

In the boars under oxidative stress an imbalance of hormonal
background was noted - there was a decrease in total testosterone by
45 % (PO 0,001yith an increase in 17B-esradiol by 45,1 % (PO 0,001and
the amount of testosterone-estradiolbinding globulin by 33,1 %

(PO 0,001which led to a significant decrease in the androgen saturation
of the male body - the free androgens index was 19.9 %.

Experimental research on laboratory animals - sexually mature rabbits
proved the effectiveness of using orthovanadate nanoparticles of rare
earth elements, in particular Gadolinium, grain-like shape, size 8x25
nm, in the form of a hydrosol for correction of reproductive capacity
against the background of tert-butyl hydroperoxide-induced oxidative
stress. The results of the study showed a probable decrease in the
oxidative load (the amount of diene conjugates and thiobarbiturate-
active products by 33,0 % and 27,9 %, respectively, PO 0,001)an increase
in the antioxidant potential in the blood serum of rabbits (especially the
glutathione link - glutathione peroxidase and glutathione reductase
activity increased by 56,8 % and 32,6 %, respectively, PO 0,001and the
content of reduced glutathione was higher by 66,7 %, PO 0,001).
Restoring the prooxidant-antioxidant balance contributed to the
normalization of the germinal-endocrine function of the gonads, thus,
the volume of ejaculate increased by 34,0 % (PO 0,001)he number of
live and motile sperm increased by 18,8 % and 13,2 %, respectively

(PO 0,001)he concentration of germ cells was higher by 4,7 %

(PO 0,001)and the content of morphologically abnormal sperm, on the
contrary, decreased by 25,6 % (PO 0,05)Based on the obtained results, a
method of correction of infertility in boars was developed.

The use of nanoparticles of gadolinium orthovanadate activated with
Europium as a corrective agent for infertility in boars revealed a
significant clinical and biochemical effect. Thus, after the introduction of
nanoparticle hydrosol, positive dynamics of the content of markers of
oxidative stress in the body of wild boars were observed - on the 15th
day the study had a decrease in the number of diene conjugares, and
the concentration of thiobarbituric acid reactive compounds was
probably less by 24,7 % (PO 0,05)while stable metabolites of Nitric oxide
content was less than 25,2 % (PO 0,001).

On the 30th day of the experiment, we set the renewal of prooxidant
balance: the diene conjugares concentration was reduced by 9,4 %

(PO 0,05)and the content of thiobarbituric acid reactive compounds by
48,2 % (PO 0,001)%he number of stable metabolites of Nitric oxide was
less than 42,6 % (PO 0,001§or administration, which indicates the
prolonged effect of the introduction of the nanoparticles.

The obtained changes contributed to the improvement of sperm quality
indicators, the balance of sex hormones and the positive dynamics of
the components of the antioxidant defense system. Evaluating the
effectiveness of the developed method of correction, it was noted that
at the 90th day of the study, the quality of ejaculates almost reached
the values of males of the control group: indicators of motility of sperm
and the number of mobile sperm in ejaculate, which is particularly
vulnerable to oxidative stress, probably increased by 95,2 % (P 0 0,001)
and 1,48 times (P 0 0,001), whereas the volume of ejaculate increased
by 15,1 % (PO 0,001)and the concentration of sperm was higher by 11,8
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% (PO 0,01while the content of sperm with morphological anomalies
was reduced by 18,3 % (PO 0,01).

The introduction of hydrosol of gadolinium orthovanadate
nanoparticles normalization of hormonal background of boars of
experimental group - at the 30th day of the experiment, the level of
total testosterone increased by 77,4 % (PO 0,001 )while the level of 173-
estradiol and the content of testosterone-estradiolbinding globulin
were characterized by a significant decrease in a demand 25,0 %

(PO 0,01¢Nnd 26,8 % (PO 0,001)espectively, with lva was 43.2 %, which
led to the restoration of hormonal balance to the values of animals with
full reproductive capacity.

The positive dynamics of changes in the effects of a correction agent
was observed in a state of antioxidant defence system, especially the
thiol-disulfide link, so the reduced glutathione content by the 30th day
of the experiment was higher by 23,1 % (PO 0,01)glutathione
peroxidase activity was higher by 51,4 % (PO 0,001)and glutathione
reductase increased by 36,6 % (PO 0,001)which exceeded control data,
at the same time catalase and superoxidedismutase activity were
higher by 49,5 % (P 0 0,001and 32,6 % (PO 0.,01)espectively, while the
impact of the nanoperticles on vitamin metabolism was not noted.

The comparative evaluation of the use of gadolinium orthovanadate
nanoparticles with vitamin-hormonal drug “Karafand” shows the
presence of a complex positive effect of both agents on andro- and
spermatogenesis in boars, which was characterized, Tak, BBegeHHs
HaHOYaCTUHOK CNPUSIE MepeBaxXHOMY 36i/bLLIEHHI0 PyX/INBOCTI
cnepwmiiB (Ha 35,5 %, PO 0,01and their concentrations (by 8,3 %, PO 0,01),
while the use of the drug "Karafand" improves the volume of ejaculate
(by 23,1 %, PO 0,0018nd reduces content sperm with morphological
abnormalities (by 48,9 %, PO 0,001)it should be noted that the use of
nanoparticles was economically advisable - from the boar was
additionally obtained from 1 to 3 doses of semen, which amounted to
3,0-9,0 thousand profit, and 3,4 piglets were extra from one sow.

The scientific novelty of the obtained results is to substantiate the
effectiveness of the use of nanoparticles of rare-earth elements, in
particular, gadolinium orthovanadate, with pronounced antioxidant
properties with reducing the reproductive capacity of boars on the basis
of complex studies of its biochemical mechanisms and obtaining new
scientific data on the balance of peroxidation processes and antioxidant
protection of their body.

There is a significant increase in the number of oxidative stress markers
in animals with a decrease in reproductive capacity, in particular, the
first determined content of stable metabolites of the Nitrogen oxide
cycle. New scientific data on the activity of the antioxidant defence
system in boars with low sperm quality. For the first time, the content of
testosterone-estradiolbinding globulin in the serum of boars, which
investigated the androgen saturation of the boar body, in particular, the
free androgen index was determined.

For the first time, the efficiency of use of gadolinium orthovanadate
nanoparticles is shown to correct the reproductive capacity of boars.
Their positive effect on the intensity of the processes of the lipid
peroxidation and the antioxidant status of the serum of boars. Improve
the dynamics of sperm quality and hormonal background of the fruit. A
comparative evaluation of the effectiveness of the use of nanoparticles
with a vitamin-hormonal drug was carried out and the economic
efficiency of the developed method of correction was determined.
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2.3. Knro4osi cnoBa guceprauii

2.4. TlocnnaHH4, 3a SKNM
PO3MiLLLeHO TeKCT gucepTaLil

The practical significance of the obtained results is confirmed by the
approbation of the developed method of correction of infertility in
boars. The research results were included in the methodological
recommendations "Method of correcting the reproductive capacity of
boars with nanoparticles of gadolinium orthovanadate" (approved by
the Academic Council of the Faculty of Veterinary Medicine of the State
Biotechnological University of the Ministry of Education and Culture of
Ukraine, protocol No. 2 dated September 5, 2022 and the Academic
Council of the Institute of Scintillation Materials of the National
Academy of Sciences of Ukraine, protocol No. 5 dated June 21, 2022),
which has been tested in the farms of the Dnipropetrovsk region and is
recommended for use.

The main results of the dissertation were implemented in the
educational process and research work at the departments of higher
education institutions of Ukraine: obstetrics, gynecology and animal
reproduction biotechnology of the National University of Bioresources
and Nature Management of Ukraine; obstetrics and surgery of the
Sumy National Agrarian University; surgery and obstetrics of
agricultural animals of the Dnipro State Agrarian and Economic
University; of veterinary surgery and reproduction of the State
University of Biotechnology, as well as in the research work of the
Department of Nanostructured Materials named after Yu. V. Malyukin,
Institute of Scintillation Materials of the National Academy of Sciences
of Ukraine.

CBUHI, KHYpWY, SKiCTb CNepMu, OKCUAATUBHUIA CTPeC, HeMNiAHICTb,
HaHOYACTUHKW, aHTUOKCUAAHTW, CTaTeBi FOPMOHW, pigs, boars,
spermquality, oxidativestress, infertility, nanoparticles, antioxidants,
sexhormones

https://btu.kharkov.ua/nauka/spetsializovani-vcheni-radi/
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significance of oxidative stress and antioxidant defence (review). Scientific Horizons, 24(6), 107-116
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https://nvivet.com.ua/index.php/journal/article/view/3653

KoueseHko, O.C., Xykosa, 1.0., bobpuubka, O.M., KocTiok, 1.0., Bogon'aHoBa, J1.A. (2020). Kopekuis cTaHy
CUCTEMWN aHTUOKCUAAHTHOIO 3aXUCTY OPraHi3mMy NTuLi 3a OTPYEHHS [lepo3anom. HaykoBumin BiCHMK
J1bBIBCbKOro HauioHabHOro yHiBEpCUTETY BeTepUHAPHOI MeAULMHN Ta 6i0TEXHONOTI iMeHi
C.3.Mkuubkoro. Cepis: BeTepuHapHi Hayku, 22(98), 46-50.

Pik
KntouoBi crioBa
DOl

OZHOOCIbHe aBTOpPCTBO

MicTUTb AepKaBHY

2020

KYpW, NepoKCUAHE OKUCHEHHS Ninigis, AieHOBI KOH'toraty, TEK-akTnBHI
MPoAYyKTW, CynepokKcuaANCMYyTasa, KaTasnasa

10.32718/nvIvet9808
Hi
Hi
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TAEMHULIO / CNYyX60BY
iHpopMmaLiro

MocrnaHHA https://nvivet.com.ua/index.php/journal/article/view/3974

XykoBa, .0., HaymeHko C.B. (2022). OuiHka BBy N-aLeTuaumcTeiHy invivo Ha AKICTb CnepMu i
FOPMOHaNbHUI 6anaHc y KHypiB. HaykoBWIA BiCHMK JIbBIBCEKOrO HaLiOHabHOMO YHIBEPCUTETY
BeTEPUHAPHOT MeaNLMHN Ta 6ioTexHosoril imeHi C.3.Mxuubkoro. Cepis: BeTepuHapHi Hayku, 24(108),
107-111.

Pik 2022

Kntouosi cnosa KHYpW, BiATBOPHA 34aTHICTb, OKCUAATUBHWI CTPeC, SKiCTb Cnepmu,
cTaTeBi ropMoHUW, N-aLeTUALUCTEH

DOl 10.32718/nvivet10816

OZHOOCIbHe aBTOPCTBO Hi

MicTuTb Aep>kaBHY Hi

TAEMHULEO / CNYyX60BY

iHpopMmaLito

MocnnaHHA https://nvivet.com.ua/index.php/journal/article/view/4655

PeyeH3eHm

nie MipowHikoBa Onbra CepriiBHa

Micue poboTtu Jep>xaBHWIA BioTeXHONOrIYHNI yHiBepcUTEeT

Mocaaa JoueHT (OcHoBHE Micue poboTu)

®akynbTeT abo iHWWNiA PaKkynbTeT BeTepnHapHOi MeANLINHN

CTPYKTYPHUIA Nigpo34in

HaykoBuin cTyniHb KaHamngat Hayk, 16.00.06 lNrieHa TBapWH Ta BeTepMHapHa CaHiTapis

[JaTta oTpnMaHHA guniomMa 01.07.2010

faokTopa ¢inocodii (kaHaMAaTa

HayK)

ORCID 0000-0002-8371-9023

My6aikayii 30 memamukoro ducepmayii

Tsereniuk, O.M., Bobrytska, O.M., Miroshnikova, O.S., Danchuk, O.V. (2020). DNA-type results of Landrace
sows for RYR1-gene and its association with productivity. Regulatory Mechanisms in Biosystems, 11(3),
431-437.

Pik 2020

Kntouosi cnosa pigs, reproductive qualities, genetic potential, Landrace breed, QTL
DOl 10.15421/022066

OZHOOCIbHe aBTOPCTBO Hi

MicTuTb Aep>kaBHY Hi

TAaEMHULEO / CYyX60BY

iHpopMmaLito

MNocnnaHHA https://medicine.dp.ua/index.php/med/article/view/654

Miroshnikova, O. S., Naumenko S. V. (2022). Comparative assessment of reproductive capacity of boar-
sires depending on the breed and season. Ukrainian Journal of Veterinary and Agricultural Science, 5(3),
23-28.
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Pik 2022

Kntouosi cnosa boar-sires, reproductive capacity, ejaculate, agglutination
DOI 10.32718/ujvas5-3.05

OZHOOCiIbHe aBTOpPCTBO Hi

MicTUTb Aep>KaBHY Hi

TaEMHNLO / CNy>X60BY

iHpopMmaLiro

MocnnaHHA https://ujvas.com.ua/index.php/journal/article/view/137

HaymeHko, C.B., MipowHikoBa, O.C., BikyniHa, '.B. (2023). bioxiMi4HWI Ta MiHEpanbHWIA CTaTyC OpraHiamy
HennigHWX KHYpiB 3a rinosiTaMiHo3y A. HaykoBuii BiCHMK JIbBIBCbKOrO HaL[iOHaIbHOro YHiBEpCUTETY
BeTEPUHAPHOT MeanLIMHN Ta 6ioTexHosoril imeHi C.3.Mxuubkoro. Cepisi: BeTepuHapHi Hayku, 25(109), 32-
38.

Pik 2023

Kntouosi cnosa KHYpW, BiTaMiH A, aHTUOKCUAAHTY, MiKpoeNneMeHTW, penpoayKT/BHa
34aTHiCTb, roMeocTa3s

DOI 10.32718/nvivet10906

OaHOOCIbHe aBTOPCTBO Hi

MicTUTb Aep>KaBHY Hi

TAEMHULIO / CNYyX60BY

iHpopMmaLiro

MocnnaHHA https://nvivet.com.ua/index.php/journal/article/view/4697

O¢iyiiiHuii onoHeHM

ne FyTuii BorgaH BonognmupoBuny

Micue poboTtu NbBIBCbKMIA HaLiOHaNbHWIA YHIBEPCUTET BeTEPUHAPHOT MeANLIMHY Ta
6ioTexHonorin imeHi C. 3. MKNLbKOro

MNocaaa 3aBigyBay kadegpu (OcHoBHe MicLe poboTu)

®akynbTeT abo iHWWiA ®akynbTeT rpOMaACbLKOro po3BUTKY Ta 340POB'A

CTPYKTYPHUI Nigpo34in

HaykoBuii cTyniHb JokTop Hayk, 16.00.04 BeTeprHapHa ¢papmMakooris Ta TOKCUKONOTig

[lata oTprMaHH4a gunaoma -
pokTopa dinocodii (kaHamAaTa
HayK)

ORCID 0000-0002-5971-8776

My6aikayii 30 memamukoro ducepmayii

Martyshuk, T. V., Gutyj, B. V., & Khalak, V. I. (2021).
Systemofantioxidantprotectionofthebodyofpigletsundertheactionoffeedadditive“Butaselmevit-plus”.
Ukrainian Journal of Veterinary and Agricultural Sciences, 4(2), 38-43.

Pik 2021

Kntouosi cnosa piglets, stress, antioxidant defense system, vitamins, selenium,
methionine

DOI 10.32718/ujvas4-2.07

OZHOOCIbHe aBTOpPCTBO Hi
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MicTUTb Aep>KaBHY Hi
TAEMHULIO / CYyXK60BY
iHpopmaLito

MocnnaHHsA https://ujvas.com.ua/index.php/journal/article/view/89

Bucnoubka, N1.B., N'ytuii, B.B., KoseHko, O.B., Xanak, B.l., YopHuia, M.B., MapTtuwyk, T.B., Kpemna, H.10.,
Bo3Ha, O.€., Togoptok, B.B. (2021). CucTtema aHTUOKCUAAHTHOTO 3aXMCTY OPraHi3aMy NopocaT 3a Ail
KOpMOBOI fo6aBku “CunimMeBiT". HaykoBMin BiCHMK JIbBIBCbKOr0 HaLiOHaIbHOrO YHiBEpPCUTETY
BeTEPUHAPHOT MeanLIMHN Ta 6ioTexHosoril imeHi C.3.Mkuubkoro. Cepisi: BeTepuHapHi Hayku, 23(104), 10-
17.

Pik 2021

Kntouosi cnosa oKCUAALINHWIA CTpec, KaTanasa, CynepokcMaancMyTasa,
rnyTatioHpeaAyKTasa, BiAHOBMEHWI ryTaTioH

DOI 10.32718/nvivet10402

OZHOOCiIbHe aBTOPCTBO Hi

MicTUTb Aep>KaBHY Hi

TAEMHULIO / CNYyX60BY

iHpopMmaLiro

MocnnaHHA https://nvivet.com.ua/index.php/journal/article/view/4279

Leskiv, K., Gutyj, B., Hunchak, V., Khariv, I., Vasiv, R., Romanovych, M., Prysiazhniuk, V., Pavliv, O., &Adamiv,
S. (2022). The effect of antioxidants on biochemical and morphological indicators of the piglet's blood.
Scientific Messenger of LNU of Veterinary Medicine and Biotechnologies. Series: Veterinary Sciences,
24(108), 95-100.

Pik 2022

Kntouosi cnosa methifen, fenarone, methionine, antioxidants, piglets,
aminotransferases

DOI 10.32718/nvlvet10814

OzHOOCibHe aBTOPCTBO Hi

MicTuTb Aep>kaBHY Hi

TAaEMHULIO / CYyX60BY

iHpopMmaLito

MNocrnnaHHA https://nvivet.com.ua/index.php/journal/article/view/4653

OdiyiiiHuili onoHeHm

ne binuii AMmnTpo AMNTpOBMNY

Micue po6oTu JHINPOBCLKWIA Aep>XXaBHWIN arpapHO-eKOHOMIYHWIA YHiBepCUTeT
Mocaza 3aBigyBau kadegpu, npodpecop (OCHOBHE MicLe poboTK)
®akynbTeT abo iHW WA dakynbTeT BeTepMHAPHOI MeANLIMHN

CTPYKTYPHUIA Nigpo34in

HaykoBuii cTyniHb JokTop Hayk, 16.00.05 BeTepuHapHa Xipypris

JaTa oTprMaHHs gunaoma -
foktopa ¢inocodii (kaHanAaTa
HayK)

ORCID 0000-0003-3896-0384

My6aikayii 30 memamukoro ducepmayii

CropiHka 14317
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Samoiliuk, V.V., Koziy, M.S., Bilyi, D.D., Maslikov, S.M., Spitsina, T.L., andGaluzina, L.I. (2021). Effects of
immunological castration of male pigs on morphological and functional conditions of the testicles.
Regulatory Mechanisms in Biosystems, 12(1), 20-26.

Pik

KntoyoBi choBa

DOI
OZHOOCiIbHe aBTOPCTBO

MicTUTb fepxaBHy
TAEMHULIO / CNYyX60BY
iHpopMmaLiro

[NocmnaHHA

2021

Improvak, testosteronelevel, Leydigcells, spermatogonia, spermatids,
seminiferous tubules

10.15421/022104
Hi

Hi

https://medicine.dp.ua/index.php/med/article/view/682

Samoiliuk, V.V., Bilyi, D.D., Koziy, M.S., Maslikov, S.M., and Spitsina, T.L. (2021). The effectiveness of
Improvac in industrial pork production. Theoretical and Applied Veterinary Medicine, 9(1), 3-9.

Pik

KntouyoBi choBa

DOI
OZHOOCiIbHe aBTOPCTBO

MicTTb AepxxaBHY
TAEMHULIO / Cyx60BY
iHpopmaLiito

NocmnaHHA

2021

immunocastration, surgical castration, meat parameters,
spermatogenesis

10.32819/2021.91001
Hi

Hi

https://bulletin-biosafety.com/index.php/journal/article/view/298

Skliarov, P., Fedorenko, S., Naumenko, S., Onyshchenko, O., Pasternak, A., Roman, L., Lieshchova, M., Bilyi,
D., and Bobrytska,O. (2021). Reviewing Effective Factors of Alimentary Deficiency in Animals Reproductive
Functions. World Veterinary Journal, 11(2), 157-169

Pik

Kntouosi cioBa

DOI

OZHOOCiIbHe aBTOpPCTBO

MicTnTb fepxaBHY
TAEMHULIO / CYK60BY
iHpopmaLito

[MocmnaHHA

O¢iyiiiHuii onoHeHM

nie
Micue poboTtu
Mocapa

®akynbTeT abo iHWWNA
CTPYKTYPHUIA Nigpo34in

HaykoBuii cTyniHb

2021

Alimentary deficiency, Animals, Reproductive function
10.54203/scil.2021.wvj21

Hi

Hi

https://www.wvj.science-line.com/attachments/article/65/
WV]%2011(2)%20157-169%20,%20June%2025,%202021.pdf

3amasiit AHgpii AHaToniioBUY
MonTaBCbKMiA AepXXaBHWIA arpapHUin yHiBepcuTeT
Mpodecop (OcHOBHE MicLe poboTH)

BeTepuHapHoi MegnumHm

[JokTop Hayk, 16.00.07 BeTeprHapHe akyLlepcTBO
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JaTa oTprMaHHs gunaoma -
AokTopa ¢inocodii (kaHanAaTa
HayK)

ORCID 0000-0003-3138-0424

My6aikayii 30 memamukoro ducepmayii

3amasii, A.A., CnmoH, B.C. (2020). FTemouumTOnoes Ta BMICT MiKpoesieMeHTiB Y KPOBi CBUHOMATOK Pi3HOI
cynopocHocTi. Haykosi ropmsoHTu, 05(90), 97-104

Pik 2020

Kntouosi cnosa dopMmeHi enemeHTU, AnHamika, pict, Kynpym, ®epym, LIMHK

DOI 10.33249/2663-2144-2020-90-5-97-104

OZHOOCiIbHe aBTOpPCTBO Hi

MicTUTb Aep>KaBHY Hi

TaEMHULO / CNy>X60BY

iHpopMaLiro

MocnnaHHA https://sciencehorizon.com.ua/uk/journals/5-90-2020/gyemotsitopoyez-

ta-vmist-mikroyelyemyentiv-u-krovi-svinomatok-riznoyi-suporosnosti

3amasin, A.A., CnumoH, B.C., Kapnerko, 1.C., borocnoscbka, A.l. (2021). BMicT MakpoefneMeHTIB Ta
aKTMBHICTb GepMeHTIB KPOBi CBUMHOMAaTOK Pi3HOT CyMOPOCHOCTI. BicHMK MoATaBCbKOI Aep>aBHOT arpapHoi
akagewmii, (1), 285-291

Pik 2021

Knrouosi cnoBsa nepioj, CyrnopoCHiCTb, MakpoenemMeHTH, AnHaMika
DOl 10.31210/visnyk2021.01.36

OZHoOCibHe aBTOpPCTBO Hi

MicTuTb Aep>kaBHY Hi

TAaEMHULIO / CYyXK60BY

iHpopMmaLito

MocrnaHHA https://journals.pdaa.edu.ua/visnyk/article/view/1480

Kambur, M., Zamaziy, A., Nechiporenko, O., Kalashnyk, O., Denis Matveychuk, D., & Kalashnyk, M. (2021).
Effect of Rheology of Blood and Haemostasis of the Cows on the Viability of the Offspring and
Reproduction. Bulletin of Sumy National Agrarian University. The Series: Veterinary Medicine, 1(52), 3-11.

Pik 2021

Kntouosi cnosa homeostasis, rheology, hemostasis, balance, vitality

DOI 10.32845/bsnau.vet.2021.1.1

OZHOOCIbHe aBTOPCTBO Hi

MicTuTb Aep>kaBHY Hi

TAaEMHULIO / CNyX60BY

iHpopmaLito

MocnnaHHA https://snaubulletin.com.ua/index.php/vm/article/view/404

NiaTBepA>XeHHs
A nigTBEpPAXYHO, WO:
* 5 HaNeXHUM YMHOM YNOBHOBAaXeHWM/a 3ak1aZoM OCBITU/HayKOBOIO YCTaHO Ha NOAAHHSA LibOro

I'IOBiAOM}'IeHHﬂ, i3a r|0Tpe6|/| HafaM AOKYMEHT, AKNIA nip,TBepp,M(ye LLi NMOBHOBAaXeHHA
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* yCi BifJOMOCTI, BUKNaAeHi y LibOMY MOBIAOM/IEHHI, € JOCTOBIPHUMU
JokymeHm nionucaHuli eneKmpoHHUM nidnucom
KYZAPALLOB AHZPI ITOPOBWY

14.04.2023

CropiHka 17 317



