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2. Influence of Prooxidant-Antioxidant Homeostasis on the Formation of Reproductive Capacity of Pigs and Ways
of Correction

Pedepar:

1. Bupo6HUIITBO IPOAYKIii CBUHAPCTBA HAa IPOMHUCJIOBIN OCHOBI Nlepeioayae CTBOPEHHS e(EeKTUBHUX 3aCO0iB

i BUILIEHHS BilTBOPHOI 30aTHOCTI CBUHEMN, SIKa iCTOTHO 3HVKYETHCS IIif] BINIMBOM TEXHOJIOTYHUX CTPECIB Ta
CYIIPOBOMKY€ETHCSI ITIMOOKUMU METabO0IiYHUMY NTePETBOPEHHSIMY, [le Hailbi/Ibll Yy TINBUM [10 3MiH €
IIPOOKCUAHTHO-aHTUOKCUAAHTHUI TOMEOCTa3 B iX opraHiami. PO3KpuTTsl ocob6MBOCTEN i 3aKOHOMIpHOCTEN
(popMyBaHHS IPOOKCUAAHTHO-aHTUOKCUAAHTHOTO TOMEOCTA3y Y CBUHEN Ta PO3POOJIEHHS CITOCOOIB 100 KOPEKLii
MOXYTb OYTH OCHOBOIO [1J11 CTBOPEHHSI METOIiB CITPSIMOBAaHUX Ha PEryJIsLiio POCTY Ta PO3BUTKY TBapyUH, a TOMY €
aKTyaJIbHUMU SIK i3 TEOPETUYHOI, TaK i TPaKTUYHOI TOYOK 30py. JucepTaliliina po60oTa IPUCBIYEHA TEOPETUYHOMY
y3araJlbHEHHIO i eKCIIEPUMEHTAIbHOMY OOI'PYHTOBAHHIO BIIJIMBY KOPEKLii MiHEpasIbHOr'O KUBJIEHHS HAa (POPMYyBaHHs
IIPOOKCHIAHTHO-aHTUOKCUJAHTHOTO TOMEOCTa3y, 6i0XiMi4HOr0 Ta MiHEpasIbHOTO CKJIa/ly B KPOBi Ta ClepMi KHYpPiB-

IIJTiNHYKIB, @ TAKOXK B3a€MO3B'SI3KY LIUX [TOKA3HUKIB 3 (PYHKLIOHAJIBHOIO aKTUBHICTIO CIIEpMAaTO30ifiB. BuByeHo



0COOJIMBOCTI MPOTiKaHHS iHTEHCUBHOCTI IEPOKCUIALI y KPOBi CBUHOK Ta CBUHOMATOK 3JIEXKHO Bifl (i3iosorivHoro
CTaHy 32 YMOB J0JIJaTKOBOr0 CIIO>KMBaHHS Mifni y popmi urpaTy Mifii HAHOTEXHOJIOTIYHOTO [TOXO/I>KEHHSI OKPEMO Ta
B II0€/IHaHHI 3 TOMOr€HaTOM TPYTHEBUX JIMYMHOK. EKCIepuMeHTH 3 ucepTaliiiHoi po6oTy 6yiu poBeeHi
ynponosx 2019-2023 pp. B ymoax IIpAT «Ilnemcepsic» Ta s1aboparopii rogisui, ¢isiosorii Ta 3M0poB’st TBAPUH
[HCTUTYTY CBUHApCTBA i arporpomMucyioBoro Bupoonunrsa HAAH, Ha kadenpi TexHosorii BUpOOHULITBA NPOAYKIii
TBapUHHULTBA [107ITaBCHKOT0 AEPKABHOTO arpapHOTro yHiBepCUTeTy. [1j1s1 KOpeKIii MiHEpasIbHOTO JKUBJIEHHS
CcBUHEN 3a Mif0 BUKOPMCTOBYBAJIM UUTPAT Mifli HAHOTEXHOJIOTIYHOTO NOXOPKEHHS, BATOTOBJIEHOTO B YMOBaX
TOB «HanHomarepianu i HAHOTEXHOJIOTIi». MeTOI IOCiIKeHb 6yJI0 3'CyBaTh OCOOIUBOCTI (POPMYBAHHS
IIPOOKCUIAHTHO-aHTUOKCUAAHTHOTO TOMEOCTa3y Y CBMHE! Ta PO3POOUTH HOBITHI CTIOCOOM MifiBUIIIEHHS iX
BiITBOPHOI 3,aTHOCTI Ha TJli 32CTOCYBaHHsI 6i0JIOTiYHO aKTUBHUX PEYOBUH Pi3HOI IpUPOIH. JI71sl JOCSTHEHHS METHU
0yJI10 IOCTaBJIEHO HACTYIIHI 3aBAAHHS: - HOCIiAUTU MOP(O-(]Pi3iosoriyHi XapaKTepUCTUKY CIIEPMATO30iLiB Ta
rOMEOCTa3y II0KAa3HUKIB OOMiHy PEYOBUH KPOBI i ClIEPMU KHYPIiB-TUIJHUKIB Ta iX B32a€MO3B’130K 3 BiITBOPHOIO
3/IaTHICTIO ITicss 3rofoByBaHHS Mizi y dopmi nutpary Mizii okpeMmo Ta B HoeHaHHI 3 TOMOT€HaTOM TPYTHEBUX
JINYMHOK; - BCTAHOBUTHU OCOOJIMBOCTI BIIJIMBY Ha (i3i0I0TYHMIA CTaH Ta IPOOKCHUAHTHO-aHTUOKCUAHTHUMN
rOMEOCTa3 B KPOBi CBMHOK B TI€Piof, CTaTEBOrO 4O3PiBaHHS Ta iX B3a€MO3B'S130K 3 BiITBOPHOIO 3/IaTHICTIO 3a
3roioByBaHHs Mini y popmi uutparty Mini; - mocniguTu ¢gizionoriyHuil cTaH Ta MIPOOKCUIAHTHO-aHTUOKCUIAHTHUN
rOMEeO0CTa3 B KpOBi CBUHOMATOK Y B3a€MO3B'SI3KY 3 iX BiATBOPHOIO 3[aTHICTIO 3a 3ro0BYyBaHHs Mini y popmi uutpary
Migi okpeMo Ta B IO€JHAHHi 3 TOMOT'€HATOM TPYTHEBUX JIMUMHOK; - IIPOAHAJIi3yBaTH CTYIIiHb B3A€MO3B'SI3KYy MiXK
piBHEM KOHCTaHT FOM€EOCTa3y Yy CBUHEN 3 I0KAa3HUKAMH iX BiITBOPHOI 3[JaTHOCTI; -~ HAYKOBO OOI'PYHTYBaTU
epeKTUBHICTb BUKOpUCTaHHS Mifni y popmi nurpaTy Mifii OKpemMo Ta B KOMILJIEKCi 3 TOMOT€HaTOM TPYTHEBUX
JIMYMHOK Y TOJIiBJIi CBUHEN AJ1s1 CTUMYJILI iX IPOLYKTUBHOCTI. O6’€KTOM JOCIiKEHHS OYB CTaH IPOOKCHUIAHTHO-
AHTMOKCUJIAHTHOTO TOMEOCTA3y B OpraHi3mi CBMHEN Pi3HUX CTaTe€BO-BiKOBUX I'PYyM 32 BIJIMBY (i3i0JI0riYHOTO CTaHy
3a pi3HMUX CI0CO6iB KopeK1ii. 17151 BUKOHAHHS [TOCTaBJIEHUX 3aBHaHb 6YJI0 IPOBEJeHO HAayKOBO-TOCIIOAAPChKi
IOCJiIM B YOTUPM €Talu. B nepumomy Ta Jpyromy eTari 10CiI>keHb BUBYAIUCh 3MiHM 6i0XIMIUHOrO CKJ1any KpOBi Ta
CTaHy [TPOOKCUAAHTHO-aHTUOKCUAAHTHOTO FOMEOCTAa3y B Lill TKAHMHI KHYPIiB-IUJIIHUKIB Ta iX 3B'130K 3 (pisiosoro-
6ioxiMiYHMMU MTOKa3HMKAMU SIKOCTi €SKYJISTIB 32 YMOB 3rOJ0BYBaHHS pi3HuX 103 Mini y popmi nurpary Mini
OKPEMO Ta B [TIO€JIHAHHI 3 TOMOT€HAaTOM TPYTHEBUX JINYMHOK. B TpeThOMY €Tari BuU3Ha4aau 3MiHY iHTEHCUBHOCTI
IIPOTiKaHHS NE€POKCHALLl y KpOBi CBUMHOK 32 YMOB 3TO0OBYBaHHs pi3HUX 103 Mini y ¢popmi uutparty Mizi B iepiog,
CTaTEBOTO 103piBaHHS Ta iX B3a€MO3B'SI30K 3 [104AJIBIIOO BiATBOPHOIO 3IATHICTIO. B 4eTBepTOMYy eTari aHasizyBanu
3MiHM CTaHy IPOOKCHUIAHTHO-aHTUOKCHUIAHTHOTO TOMEOCTa3y B KPOBi CBMHOMATOK 32 3r0J0BYBaHHSI KOMILJIEKCHOI
KOPMOBOI [J06aBKU B II€pioJi IOPOCHOCTI Ta 10r0 B3a€MO3B’5130K 3 BiITBOPHOIO 3/1aTHICTIO LIUX TBapuH. HaykoBa
HOBH3HA OJI€P>KaHMX PE3YyJIbTATIB N10JIra€e B TOMY, 110 BII€plIe OTPMMAHO HAyKOBi [JaHi 010 BIJIMBY 3rOJ0BYBaHHS
Migni y popmi nurpary Mifi IK OKpeMO Tax i B IOeJHaHHI 3 TOMOT€HAaTOM TPYTHEBUX JIMUYMHOK HA CTaH
IIPOOKCUAAHTHO-aHTUOKCUAAHTHOIO TOMEOCTAasy i 10ro B3aeEMO3B'5130K 3 SIKICTIO CIIepMONPOYKIii, 30Kpema 3i
CTPYKTYpPOIO i MOPHOMEPTUYHMMY NTapaMeTPaMU CIIEPMATO30i/iB, 1110 3HAYHO PO3LIMPIOE TEOPETUYHI 3HAHHS 100
Iii ecceHLliaTbHUX MIKPOEJIEMEHTIB Ha (POPMYyBaHHSI 6i0JIOTYHOI MOBHOLIHHOCTI rameT. [1ora161eHo 3HaHHS W00
0COOJIMBOCTEN BIIJIMBY IIPOOKCUAAHTHO-aHTUOKCUIAHTHOI'O TOMEOCTa3y Ha KUTTE3NATHICTh CIIEPMaTO30iiB IIpU
306epiraHHi criepMmof03 3 gojasaHHsaM Mini y popmi uurparty Mini.

2. Pig breeding production on an industrial basis involves the creation of effective means of increasing the
reproductive capacity of pigs, which is significantly reduced under the influence of technological stresses and is
accompanied by deep metabolic transformations, in this case, the prooxidant-antioxidant homeostasis in their
body is the most sensitive to changes. Discovering the peculiarities and regularities of the formation of
prooxidant-antioxidant homeostasis in pigs and developing methods of its correction can be the basis for creating
methods aimed at regulating the growth and development of animals, and therefore are of theoretical and
practical importance. The thesis is devoted to the theoretical generalization and experimental substantiation of
the influence of mineral nutrition correction on the formation of prooxidant-antioxidant homeostasis, biochemical
and mineral composition in blood and semen of breeding boars, as well as the correlation of these indicators with
the functional activity of spermatozoa. The peculiarities of peroxidation intensity in the blood of gilts and sows,



depending on the physiological state, under the additional consumption of copper in the form of copper citrate of
nanotechnological origin, separately and in combination with the homogenate of drone larvae, are studied.
Experiments on the thesis were conducted during 2019-2023 in Plemservis PJISC and the Laboratory of Feeding,
Physiology and Animal Health of the Institute of Pig Breeding and Agro-Industrial Production of the National
Academy of Agrarian Sciences, at the Department of Technology of Livestock Production of Poltava State Agrarian
University. Copper citrate of nanotechnological origin, manufactured in Nanomaterials and Nanotechnologies Ltd.
was used to correct the mineral nutrition of pigs by means of copper. The studies aimed to find out the
peculiarities of the formation of prooxidant-antioxidant homeostasis in pigs and to develop the latest ways to
increase their reproduction by applying biologically active substances of different nature. The following tasks were
set to achieve this aim: - to study the morpho-physiological characteristics of spermatozoa and the homeostasis of
metabolic indicators in the blood and semen of breeding boars and their correlation with reproductive capacity
after copper feeding in the form of copper citrate separately and in combination with the homogenate of drone
larvae; - to identify the peculiarities of influence on physiological state and prooxidant-antioxidant homeostasis in
the blood of gilts during puberty and their interrelation with reproductive capacity during copper feeding in the
form of copper citrate; - to investigate the physiological state and prooxidant-antioxidant homeostasis in the
blood of sows in correlation with their reproductive capacity during copper feeding in the form of copper citrate
separately and in combination with the homogenate of drone larvae; - to analyze the degree of correlation
between the level of homeostasis constants in pigs and the indicators of their reproductive capacity; - to
scientifically substantiate the effectiveness of using copper in the form of copper citrate separately and in complex
with the homogenate of drone larvae when feeding pigs to stimulate their productivity. The object of the research
was the state of prooxidant-antioxidant homeostasis in the body of pigs of different sex and age groups under the
influence of the physiological state with various ways of correction. To fulfill the tasks, scientific and economic
experiments were carried out in four stages. At the first and second stages of research, the changes in the
biochemical composition of blood and the state of prooxidant-antioxidant homeostasis in this tissue of breeding
boars and their correlation with physiological and biochemical indicators of ejaculate quality when feeding with
different doses of copper in the form of copper citrate separately and in combination with the homogenate of
drone larvae were studied. At the third stage, changes in the intensity of peroxidation in the blood of gilts when
feeding with different doses of copper in the form of copper citrate during puberty and their correlation with
subsequent reproductive capacity were determined. At the fourth stage, changes in the state of prooxidant-
antioxidant homeostasis in the blood of sows when feeding with a complex feed additive during the pregnancy
period and the correlation of this state with the reproductive capacity of these animals were analyzed.
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Yxpaina : MIIK (2022.01), A61D 19 /00, A23K 10 /30 (2016.01), A23K 50 /30 (2016.01). u 2021 07446, 3asB.
20.12.2021; ony6:1. 07.07.2022, Bros1. N227. 2. Cs6po A. C., lllocta A. M. Cnioci6 nosinieHHs SKOCTi
CrepMONpoAyKLii KHypiB-IIigHUKIB : at. 152236 Ykpaina : MIIK (2022.01), A61D 19 /00. u 2021 06128, 3ass.
01.11.2021 ; onty6s1. 12.01.2023, Bros. Ne2.

BrnpoBaakeHHs pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B's130K 3 HAYKOBUMH TeMaMH: JIP 0119U101637

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA/KEPiBHHUKIB (KOHCYJIbTAaHTA)

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. lllocta AHaToIMM Muxamnnosud

2. Anatolii M. Shostia

KBasigikanis: n. c.-r. 1., c.H.c., 03.00.13

InenTudikarop ORCID ID: 0000-0002-1475-2364

JoparkoBa indpopmanis:

IloBHe HafIMeHyBaHHSI IOPUIUYHOL 0CO0H: IMonTaBChKuit lepKaBHMi1 arpapHUil yHiBEpCUTET
Kopg 3a €APIIOY: 00493014

Micue3Haxoa KeHHS: By CkoBopoau, 6y, 1/3, [TonTasa, ITonTaBehbkuil p-H., 36003, Ykpaina
dopma ByacHOCTI: [lepkasna

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu

Imentudikarop ROR: https:/ /ror.org/01s344n79

VII. BizomocTi npo odinifiHHX ONIOHEHTIB Ta PELeH3€HTiB
OdiuiiiHi OTIOHEHTH
Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. Cmucnos Cepriit FOpiioBuy

2. Serhii Y. Smyslov

KBasmigikamis: . c.-r. 1., 06.02.04
ImenTudikarop ORCID ID: 0000-0002-8956-7753
JoparkoBa iHdpopmamist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI OCOOM: [HCTUTYT CBUHAPCTBA i arpONPOMUCIIOBOTO BUPOGHUIITBA

HanjonasnbHoi akazemii arpapHyxX HayK YKpaiHu



Kopg 3a €IPIIOY: 00497006

Micue3Haxoa>KeHH4: llIzencpka Moruna, o6yxn. 1, ITontasa, [TontaBeekuii p-H., 36013, Ykpaina
dopma ByacHOCTI: Jlepxkasna

Cdepa ynpaBiiHHSA: HaujonasnpHa akajemis arpapHux HayK YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Cycon PycnaH JleoHigoBuy

2. Ruslan L. Susol

KBasigikamis: 1. c.-r. u., npodecop, 06.02.01

Imentudikarop ORCID ID: 0000-0003-2395-1282

JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOHM: OzeChKuil IepKaBHUI arpapHuii yHiBEpCUTET
Kopg 3a €IPIIOY: 00493008

Micue3HaxoaKeHHS: ByJ. KanatHa, 6yz. 99, Oneca, 65039, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAyKu YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBumie Im'a Ilo-6aTbKOBI:
1. IToBog, Muxkosa I'puroposuy

2. Mykola H. Povod

KBasidikamnis: 1. c.-r. u., npodecop, 06.02.04

InenTudikarop ORCID ID: 0000-0001-9272-9672

JoparkoBa iHdpopmamuist:

IloBHE HaliIMEHYBaHHS IOPHANYHOI 0COOM: CyMChKMII HAL[IOHA/IbHUIA arpapHUI YHIBEPCUTET
Kopg 3a €IPIIOY: 04718013

MicueBHaxo,ereHHﬂ: ByJ. 'epacuma Konppateesa, 6yz. 160, Cymu, Cymcepkuii p-H., 40021, Ykpaina
dopma BracHOCTI: JlepxaBHa

Coepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Penensentu

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. 3amasiit AHpiit AHATOJIOBUY

2. Andrii A. Zamazii



KBasigikamis: n. ser. u., npodecop, 03.00.13, 16.00.07

Imentudikarop ORCID ID: 0000-0003-3138-0424

JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUIHUYHOI 0COOM: [10/ITaBChKMIA IepKABHMIT arpapHuMii yHiBepCUTET
Kopg 3a €IPIIOY: 00493014

Micueanaxo;perHﬂ: ByJ1. CkoBOpOIH, OyA. 1/3, TlontaBa, [TonTaBepkuii p-H., 36003, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu

ImenTudikarop ROR: https:/ /ror.org/01s344n79

VIII. 3aKkJII04Hi BiZoMOCTi

Biacue Ipizsume Im's I10-6aTbKOBI Bamenko I1aBo Anatoniinosnd
rOJIOBH pagu

Bnacue IIpizBume Im's [1o-6aTbKOBI Bamenko Ilapo Aatoniiosny
rOJIOBYIOYOTO Ha 3acigaHHi

BignoBizanbHMiA 32 NiATOTOBKY Kysbmina Haranisg MukosaiBHa

00JIIKOBHX JOKYMEHTIB

PeectpaTop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 3a peecTpallilo HayKOBOIi IOpuenko TeTsHa AHaToJiiBHA

OisIIBHOCTI




