AHOTAIIA
Capnagcobka 1.B. IlinBuineHHst BiATBOPHOI 3JaTHOCTI CBHHEI 32 KOpeKLii
BITAMIHHO-MIHEPAJBLHOI0 *KuBJIcHHs. — KBamidikaniiina HaykoBa npaus Ha

npaBax pyKomucy.

Jlucepraniss Ha 3100yTTS HAYKOBOrO CTyHeHs JAOKTOpa (utocodii 3a
cnemianbHicTiO 204 «TexHosoris  BAPOOHWITBA 1 MNEPEpOOKM  MPOIYKIi
TBapUHHULITBA». [loNTaBChKMil NepykaBHUM arpapHuii yHiBepeuTeT, [lonTasa, 2024.

B yMoBax 1HTEHCHBHOIO CBHHApCTBa MPOBIJHOIO 3HAYEHHS HaOyBae
3a0€3MeUeHHs] CTAJIOr0 1 PUTMIYHOIO BHPOOHUITBA CBMHUHM, MO0 MOTpelye
3a0e3neyeHHs POOOTH CHUCTEMM BIATBOPEHHsI morojip’a. lle mepmr 3a Bce
JOCATAETHCS 32 PAXYHOK CTBOPEHHS ONTUMAIBHUX YMOB YTPUMAHHS (YHUKHEHHS
TEXHOJIOTTYHUX CTPECIB) TA HOPMOBAHO1 roA1BI1. BUCOKI P131710T1YH1 HABAHTA>KCHHS
HA OpraHi3M CBUHEHW y Pi3HI MEPIOAM BIATBOPHOIO LHMKIY CYHPOBOJKYIOTHCS
OKCHJAUIHHUMU CcTpecamMu, Mo noTpedye e(PEeKTUBHUX NporpaM TOAIBAL 13
BUKODHCTAHHSM  HOBITHIX KOPMOBHX IHTPAi€HTIB. BupimeHHoo  gaHoi
npoOJIEMAaTUKHA TPUCBSIUYCHE AAHE JOCTIIKEHHS.

VY nucepranii TEOPETUYHO y3arajJbHEHO W €KCIIEPUMEHTAIIBHO OOIPYHTOBAHO
OKpPEMI aCMeKTH (POPMYBAHHS BIATBOPIOBATIBLHOI PYHKIIT Y CBUHEH. PO3KPHATO BIIMB
TEMIEPATYPHOTO CTPECY HA SKICTh CIEPMOMPOAYKLIi 1 MPOLECH MEPOKCHIAHOTO
OKMCHEHHs y CHEPMAJIbHIN Mia3Mi Ta cnepMmi. PO3KpUTO 0COOAMBOCTI BiIBOPHOI
3IaTHOCTI Y CBMHOMATOK Y B3a€MO3B’SI3KYy 13 KOHCTAHTaMH NPOOKCHUAAHTHO-
AHTHOKCHJAHTHOTO TOMEOCTa3y B iX KPOBI 3a YMOBM JOJATKOBOTO 3TOJOBYBAHHS
[muky y popmi xenary LIMHKY Ta B KOMIUIEKCI 13 BITAMIHAMY aHTUOKCUAAHTHOT Jii.

JlocnimpkenHs Oyau npoBeaeHl B ymMoBax jaboparopii rofisii, ¢izionorii ta
3I0POB'st TBAPUH [HCTUTYTY CBUHAPCTBA 1 arpONPOMHUCIIOBOro BupoOHunTea HAAH
VYkpainu, [lpuBarHoro akumioHepHoro toapuctBa «llnemcepsic» M. ['paamsbk,
JlepxaBHOMY miAMpueMcTBl «JlocnmiaHOMYy TrocnomapcTBl iMeHi [lexaOpucTiBy
[acturyty nmpoaoBonbunx pecypciB HAAH», Ha kadenpi TexHosorii BUpoOHMITBA

MPOAYKIIiT TBApUHHUIITBA [ [0TABCHKOTO ACPKABHOTO arpapHOro YHIBEPCUTETY.



Merta poOortu: 3’sacyBaTd 0COOJMBOCTI (POPMYBaHHS BiATBOPHOI 31aTHOCTI
3QJIEKHO BiJI CTaHY MPOOKCUAAHTHO-AHTHOKCUAAHTHOTO TOMEOCTA3y Y CBHHEH Ta
PO3pOOUTH HOBITHI CITOCOOM MiABHILEHHS X MPOIYKTUBHOCTI.

3aBraHHsI JOCTIKEHHSI:

JUts nocATHEHHS. METH OYJ10 TOCTABJICHO HACTYTIHI 3aBIAHHSL:

- JOCHAIUTH  BIUIMB BITaMIHIB ~AQHTUOKCHJAHTHOI J1i Ha  SIKICTh
CHEPMONPOAYKIIi Ta CTaH NPOOKCHAAHTHO-aHTHOKCUAAHTHOTO TOMEOCTa3y y
CriepMi KHYPiB-IUTIJHUKIB OKPEMUX MOPIJ 38 PI3HUX YMOB YTPUMAHHS,

- BCTAHOBUTH 0cOOMBOCTI BILTMBY LIMHKY y popmi xenary LIuHKy OkpeMo Ta
B MOEJHAHHI 3 BITaMIHAMW AHTUOKCHUJAHTHOI Aii HA COEPMOMPOAYKI[IIO Ta CTaH
NPOOKCUAAHTHO-AHTUOKCUAAHTHOTO TOMEOCTA3y y CIEPMI KHYPIB-IUTITHUKIB Ta iX
B3a€EMO3B’ 30K 3 BIITBOPHOIO 3JIaTHICTIO;

- gochmiadtd  BIUIMB  (DI310JIOTIYHHANA  CTaHy HA  MPOOKCHIAHTHO-
AHTUOKCHJAHTHHI TOMEOCTa3 B KPOBI Y CBMHOMATOK 3aJIGKHO BlA TNEPIOAIB
PEMPOIYKTUBHOTO LIMKJTY Ta BU3HAYUTH 1X B3a€EMO3B’ 30K 3 BIATBOPHOIO 3AATHICTIO
3QJIEKHO BiJl PI3HUX J03 3roA0BYyBaHHs LIMHKY y Qopmi xenaty L{uHKy;

- 3’CyBaTH 3MiHM BiJIBOPHHX MOKA3HUKIB TA KOMIOHEHTIB TPOOKCHAAHTHO-
AHTHOKCHJAHTHOIO TOMEOCTAa3y B CBHHOMATOK 3aJIC)KHO Bl PI3HUX 1103
3rOJI0BYBaHHS BITaMiHIB @aHTUOKCUAHTHOT Jii

- JocmiuTh  (Pi310JOTIYHMA CTaH Ta NPOOKCHAAHTHO-AHTUOKCUIAHTHUN
rOMEOCTa3 y KPOBl CBUHOMATOK Y B3a€MO3B’SI3KY 3 iX BiATBOPHOIO 3[ATHICTIO 3a
3rofoByBaHHsl Kommiekcy LluHky y ¢opmi xenary LIMHKY B MO€AHaHHI 13
BiTaMIHAMH aHTHOKCHUIAHTHOI Aii;

- TPOaHaJI3yBaTH CTYIIHb B3a€MO3B’SI3KY MIK IMOKa3HUKAMM BIJTBOPHOI
3IaTHOCTI CBHMHEH Ta PIBHEM KOHCTAHT MPOOKCUIAHTHO-aHTHOKCHIAHOTO
roOMEeoCTasy,

- BA3HAQUWTH BIUIMB Pi3HUX A03 Xenary L[MHKy OKpeMo Ta B MOE€JHAHHI 13

BITAMIHAMHW aHTHOKCHAHTHOI J1i HA MPOJYKTUBH1 SKOCTI CBUHEHA.
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O6’exTOM HOCHIDKEHHS OyJiM MEPIOAM BIATBOPIOBAJIBHOTO LHKIY, CTaH
NPOOKCUAAHTHO-AHTHOKCUAAHTHOTO TOMEOCTa3y B CBUHEH OKPEMHMX BHUPOOHHYMX
IPyM 3a BIUIMBY PI3HUX CNOCOOIB KOPEKIII].

JUIs BHKOHAaHHSI TMOCTABJICHWX 3aBJaHb OyJI0 TPOBEACHO HAYKOBO-
roCrnoAapchki MOCTIKEHHS B IIICTh €TamiB. Y mepmomy erami Oyyio 3°saCOBaHO
BIJIMB BITAMIHIB AHTMOKCHUAAHTHOI Mii HA SKICTh CHOEPMOMNPOAYKIIi KHYPIB-
TUTITHUKIB 32 PI3HUX YMOB YTPHUMAaHHS. Y APYroMy 1 TPETBOMY €Tarax AOCHIIKEHO
BIJIMB JOJATKOBOrO 3rofoByBaHHs [IuHKy y Qopmi xenmary LlMHKY Okpemo 1 B
NO€JHAHHI 13 BiTaMIHAMW AQHTUOKCHUIAHTHOI N1i HA SKICHI 1 KUTbKICHI TOKA3HUKH
CHEPMONPOAYKIIi KHYPIB-IUTIAHUKIB. BUKOHAHHS YETBEPTOrO, MIATOTO 1 MOCTOTO
etamiB OyJIO CIPSIMOBAHE HA BCTAHOBJIEHHS €()EKTUBHOCTI BUKOPUCTAHHS Y TONIBIII
[muky y dopmi xenaty L{uHKY 1 BITaMiHIB QaHTMOKCHIAHTHOI Jii MU PeryJisiii
BIJITBOPHOT 3AATHOCTI CBHHOMATOK.

HaykxoBa HOBM3HA OTPUMAHUX PE3YJIBTATIB JOCHIHKEHS TOJSATAE B TOMY, IO
BIIEPIIEC OTPHUMAHO HAYKOBI JaHI LIOJ0 BIUIMBY TEIUIOBOTO CTPECY HA SIKICTh
CHEPMONPOAYKLIi KHYPIB-IUTIAHUKIB BENMKOi OuUl0i mopoaw, a came Oylio
3a(iKkCOBAHO B 3MEHIICHHI MOKa3HUKIB. 00’eM eskynsaty (P<0,001), pyxnuBocti
cnepmiiB (P<0,001), xonuenrtpamii cnepmiiB (P<0,001), TepMOpE3UCTEHTHOCTI
(P<0,001). Taki 3mMiax B1AOYBArOTHCS HA TJ1 MPUCKOPEHHS MPOLECIB MEPOKCH AL
B clepMi -30UIbLICHHS BMICTY Jdi€HOBUX KOH rorantTiB (P<0,05), 3HM)KCHHs
KOHUEHTpauli BiTamiHy A 1 Bitaminy E. 3a SKICTIO €IKYATIB KHypH MUPTOPOJCHKOT
MOPOAU MOPIBHSHO 13 BEIUKOIO OUIOK € MEHIT YyTJIMBUMU JI0 J1i TaHOTO (haKTopy
Ta TEPEBEPLIYBAIN APYTMX 34 aKTUBHICTIO 1 BUKMBAHICTIO CIIEPMIiB, a TaKOX
HACHYCHICTIO criepMu ackopOiHoBoro (P=0,001) Ta meriapoackopOiHOBOI KHCIOTaM
(P=0,01).

Po3kprTO 0COONMBOCTI BIUIMBY AOJATKOBOTO BBEACHHS BiTaMiHIB A, E 1 C 1o
CKJIaJy pallioHy KHYPIB-IUTIIHUKIB BEIUKOT OUTOI MOPOaW, M0 MIABULIMIO SKICTh
cnepmonpoaykuii: 00’em  edkynsaty (P<0,001), konmenTpamiro (P<0,001),
pyximBicThb (P<0,05) 1 BmxuBanicTs criepmiiB (P<0,001), mo cnprse moKpaiieHHo

3aIT JHIOBAJIBHOI 3JaTHOCTI CHEpMiiB. 3a3Ha4yeHi 3MIHM BiAOYBarOThCA HAa (OHI



NepeBakaHHsl KOHLEHTpauii Bitaminy A y miasmi cnepmu (P<0,01) 1 cnepmi
(P<0,001), Bitaminy E y cnepmi (P<0,01), a Tako>X MiJABHILIEHHS AKTHBHOCTI
CYNEPOKCHIUCMYTa3u B cnepMaiibHiid ia3mi (P<0,01) 1 mineHi# ciepmi (P<0,05).
Y TBapuH MUPropoACHKOi MOPOAM BiaAMIYaBCS €(PEKT MICHsali Bl BUKOPHCTAHHS
BITaMIHHOi J00aBKHW, IO TPWUBAB OJUH MICSIb Ta MPOSBISBCSA Y I1JBHIIEHHI
KoHUeHTpauli Ha 13%, pyxmuBocTi — 9,0% Ta BHXKMBaHOCTI crnepMmiiB — 27,7%
BIIHOCHO KOHTPOJIIO. lle CcympoBOMIKYBaNOCh HWXKYOK KOHIEHTpaliew TBK-
AKTUBHUX KOMIUIEKCIB y ciepMmi Ha 34% (P<0,001) Ta 30i1p1IeHHSIM KOHICHTpALli
BiTaMiHy A B criepmi — Ha 20,3% 1 mna3mi cnepmu — Ha 18,0%, a Takox BiTaminy E
B criepMi — Ha 42,2%, a TaK0>K IHTCHCHBHOMY BUKOPUCTAHHIO aCKOPOIHOBUX KUCIIOT
(P<0,01...P<0,001).

3’sCOBaHO, IO AOJABAHHS A0 PallOHy KHYPIB-IUIIAHUKIB [{uHKY y (dopmi
xenary LlmHky Ha 5% Oinplie HOpMHU MiABUILYE 00’ €M eAKynATY: Ha 45-Ty 100y Ha
16,5% (P<0,001) ta 60-ty mody — 21,4% (P<0,001). CnoxuBaHHS KHypaMH-
wiigaukamMu 10% nmoHaa HOpMyY JaHOTO MIKPAEIEMEHTY 3HWKYE TOKA3HUKH SKOCTI
CHEpPMONPOAYKLIi: KOHIEeHTpalito criepmiiB (P<0,001), kinbkicts cnepmiis (P<0,05)
1 KUIBKICTB HMBHUX criepMiiB B eakynsaT (P<0,001) B mepioa aii TEMIOBOTO CTPECY.
Taki 3MiHM BiAOyBarOTbCA HA (POHI NPHUCKOPEHHS TMPOLECIB MEPOKCHIHOTO
OKMCHEHHS JIMIIB Y CHEPMI KHYPIB-IUTAHUAKIB, MO MPOSBISETHCA Y 30UIBIIEHH]
KOHIICHTpAIlli JIEHOBUX KOH toratiB Ta TEK-akTHBHUX KOMILIEKCIB.

BcTaHoBeHO, M0 y KPOBI CBUHOMATOK MEPIOAN BIATBOPIOBAIBHOTO IUKITY
BU3HAUYAKOTh  OCOONMBOCTI  (POPMyBaHHS MPOOKCHIAHTHO-AHTHOKCHIAHTHOTO
roMeoctazy. daza ecTpycy Ta ONOPOCY XapPaKTEPU3YETHCS IHTCHCH(IKAIIED
MPOLIECIB TEPOKCUHOTO OKUCHEHHS — 3POCTaE BMICT JAl€HOBUX KOH torariB 1 ThK-
AKTUBHUX CIIOJIYK, a4 TAaKOX 3HWXKYETbCS PIBEHb BIJHOBICHOTO DIIYTaTIOHY
(P<0,001). Ile BimOyBaeThbCs Ha TJII aKTHBAllli AHTHOKCUJAHTHUX €H3UMIB —
cynepokcupaucmytazu (P<0,05) Tta karamazm (P<0,05). Bnpomomx nakrarii
OPOXOAUTH TATbMYBAHHS MPOLECIB IEPOKCUAHOTO OKMCHEHHSI 0 PIBHS CTaT€BOIO

CIIOKOIXO.



CBuHOMAaTKH, siKi oTpumyBaiv Llunk y ¢popmi xenaty LInHky B KiibkocTi 5%
NOHAJ HOPMY XapakTE€pPU3YOThCS BHIIOK OaratoriiaHicTio Ha 4,0% Ta Macoro
THi3Aa npu HapokeHH1 4,2%. 1le cynpoBOKyBaoCh MEHII aKTUBHUM NEPEO0IroM
OPOLECIB MEPOKCUAHOTO OKWUCHEHHS. JloJaTKOBE 3rol0BYBaHHS CBHHOMATKam
JAHOTO MIKpoeneMeHTy Ounbiie HOpMH Ha 10% CympoOBOKYETHCS 3HUKCHHSIM
OararorianocTi (P<0,05), kimpkocTi sxuBux nopocat (P<0,05), macu rHizna npu
HapomkeHH1 Ha 10,0% Tta macu rai13aa npu BiutyyeHHi — 11,6%.

OTpuMaHi JaHi reMaTroJIOTTYHUX AOCHIIKEHHb Y CBUHOMATOK 3aCB1AYWIIA
ICTOTHI 3MIHM y (DOpMyBaHH1 MPOOKCHIAHTHO-aHTHOKCHIAHTHOTO TOMEOCTA3Y
3QJIEKHO BiJl 3rOJJOBYBAHHS PI3HUX 103 BITAMIHIB aHTMOKCHIAHTHOI Ali. 30Kpema,
3amaBaHHs 5% BiTaMiHHOI [00aBKM CYNPOBOJXKYBACCS 3HHIKEHHSM PEaKii
YTBOPEHHSAM NEPBUHHUX TPOAYKTIB NEPOKCUAALLIT, TIABUILICHHSM OararoruiiIHOCTI
Ha 10,7 (P<0,001) 1 kubkocTi X)MBUX mopocar Ha 8,5% (P<0,05). PiBeHb
KOPEJTFOBAHHS aKTUBHOCTI KaTajla3d y CBHHOMATOK 13 BEJIMKOIUTIIHICTIO CKJIaB 1=-
0,55, a 13 Macoro0 THi3Ja CKJIaB BiAMOBIAHO 1=-0,55. I3 3011bmeHHIM 1031 10 10%
3rOJI0OBYBaHHS JaHWX O10J10T1YHO AKTMBHMX PEYOBMH ICTOTHO 3pOCTajia KUIbKICTh
JUEHOBMX KOH OraTiB, aji¢ 1€ HE MPU3BOJMIIO JI0 TJIMOOKUX 3MIH MPOOKCHTIAHTHO-
AHTUOKCUJAHTHOTO TOMEOCTa3y Ta 30UIbIIYBAJIO KIUJIBKICTH MOPOCAT MPH
HapomkeHH1 Ha 14,0% (P<0,001), macy rHi3aa npu BianyueHH1 Ha 16,3% (P<0,05).
[Ipn 1bOMY aKTHMBHICTH KaTaja3u y CBUHOMATOK KOPEOBaja 13 0araToIiAHICTIO
(r=0,43) 1 Macow TrHI3ga NOpocsAT mnpu HapomkeHHi (1=0,43), aKTUBHICTH
CYNMEPOKCUIMCMYTA3U KOPEIOBaja 13 BEMUKOILIIHICTIO (1=0,50).

BusisneHo, 1110 13 30UTbIEHHSM 034 3r0JIOBYBAHHSI CBUHOMATKaM BITAMIHHO-
MIHEpaIbHOI J0OABKH ICTOTHO 3MIHIOBABCSI MEPEOIT MPOIIECIB MEPOKCUAALIIT Y KPOBI.
MiHiManbHU PIBEHb NEPBUHHUX 1 BTOPUHHMX MPOAYKTIB TMEPOKCHUAHOIO
OKMCHECHHsSI Ta AaKTHBHOCTI Karaja3W, a TakKO)K BHINMHA BMICT BIJIHOBJICHOIO
IIIyTaTioHy OyB y KPOBI CBHHOMATOK, SKI OTpUMyBaliu Ha 5% Oulblle HOPMH
BITAMIHIB AQHTHMOKCUJAHTHOI mii Ta xenary [IMHKY B JOCHIKYBaHI MNEPIOAU
BIATBOPHOTO nuKiy. [Ipym 1poMy y cBUHOMATOK, siki otpumyBaiii 10% noGaBku

KOHIICHTpAIlisl J1€HOBUX KOHIOraTiB 1 TEK-akTUBHUX CMONYK, aKTUBHICTh KaTajaasu



OyJIi MEHIIMMHU, a KIJIbKICTh BIJIHOBJICHOIO IIYTAaTIOHY HABNAKK MEPEBaXkaja Hal
IHTAKTHUMH TBAPUHAMMU.

JlonaTKoOBE CMOKWBAHHS BITAMIHIB aHTHOKCHIAHTHOI Aii Ta LlmHky y dopmi
xenary Llunky Ha 5% 1 10% noHax HOpMY MIABMIIYBAJIO BIATBOPHY (PYHKIIIIO
CBMHOMATOK, 30UIbIyBasio OararommiaHicTe BianoBizHo Ha 10,4% (P<0,01) ta
12,0% (P<0,001) Ta ximpkicTh mopocsat npu BijutyuyeHHi Ha 11,4% Tta 10,9%. [1pu
BOMY MOJIOAHSK, MAaTepi, SKUX CIOKMBAIA MAKCUMAJIBHY KUIbKICTh JOOABKH
XaPAKTEPU3YBAIKUCH MPUCKOPEHUM NEPEOIrOM MPOIIECIB NEPOKCHIHOTO OKUCHEHHS,
ay THX, IO CIOXUBAJIA MIHIMAJIbHY KUTbKICTh — CHOBUTBHEHUM.

CBHHOMATKH, 10 OTPUMYBAIIK 5% MOHA HOPMY BITaM1HIB aHTUOKCUIAHTHOI
aii 1 xenar LMHKY XapakTepu3yBaIMCh 3BOPOTHUM KOPETIOBAHSM MACH THI3MA 13
KOHUEHTPALI €0 TIEHOBUX KOH FOTaTiB (r=-0,39) 1 AKTUBHICTIO
cynepokcupaucmytazu  (r=-0,38).  AKTHBHICTH Karajga3u KOpENlroBaia 13
BEMMKOMMAHICTIO (1=0,49) 1 macorw rHizpa (1=0,38). IlepeBumenHs norpedu
KOMITOHEHTIB BITAMIHHO-MIHEpaibHOI 100aBku Ha 10%, 3Millye MPOOKCHIAHTHO-
AHTHOKCHJAHTHHI TOMEOCTa3 B HAMpPsIM1 NPHCKOPEHHS MPOLECIB MEPOKCHIHOTO
OKMCHEHHSI, 110 NIATBEPKYETHCS BCTAHOBIEHUMH KOC(ILIEHTAMH KOPEIISLIi MK
OaratormiaHicTEO 1 JaleHOBMMH —KoH toratamu  (1=-0,38), TBK-aktuBHUMHU
cnonykamu  (1=-0,58), cymepokcupmucmytazoro  (r=0,45), KT (1=0,62),
OaraToIIAHICTIO 1 J1€EHOBUMH KOH toraramu (1=0,42), cynepoKCHIANCMYTa30k0
(r=0,29) 1 karanazoro (r=0,65).

Knmwwuosi cnosea: XHypU-IUTITHUKH, CIEpMa, CBUHOMATKH, BIATBOPEHHS,
MPOOKCHIAHTHO-aHTHOKCUJAHTHUI roMeocTas, XenaT [ [uHKy, BiTamiH A, BiTaMiH E,

BitamiH C.



ABSTRACT

Sarnavska, L.V. Increasing the reproductive capacity of pigs with the
correction of vitamin and mineral nutrition. Qualification scientific work in
manuscript form.

Thesis for obtaining the Ph. D. degree in specialty 204 «Technology of
production and processing of livestock products». Poltava State Agrarian University,
Poltava, 2024.

In the context of intensive pig production, ensuring sustainable and rhythmic
pork production is of paramount importance. It requires ensuring the operation of
the livestock reproduction system. This is primarily achieved by creating optimal
housing conditions, €.g. avoidance of technological stress, and normalised feeding.
High physical stress on the pig's body during different periods of the reproductive
cycle 1s accompanied by oxidative stress, which requires effective feeding
programmes using the latest feed ingredients. This study 1s devoted to solving this
problem.

The thesis theoretically summarises and experimentally substantiates certain
aspects of the reproductive function formation in pigs. The influence of temperature
stress on the quality of sperm production and the processes of peroxidation in sperm
plasma and sperm is revealed. The peculiarities of the manifestation of sow's fertility
with the constants of prooxidant-antioxidant homeostasis in their blood under the
condition of additional Zinc supplementation in the form of Zinc chelate and
combination with antioxidant vitamins were revealed.

The studies were conducted in the laboratory of animal nutrition, physiology
and health of the Institute of Pig Production and Agroindustrial Production of the
National Academy of Agrarian Sciences of Ukraine, Private Joint Stock Company
«Plemservicey» (Hradyzk), State Enterprise «Research Farm named after
Decembristsy Institute of Food Resources of the National Academy of Agrarian
Sciences of Ukraine, at the Department of Livestock Production Technology of

Poltava State Agrarian University.
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Aim of the study: to find out the peculiarities of the formation of
reproductive capacity depending on the state of prooxidant-antioxidant homeostasis
in pigs and to develop new ways to increase their productivity.

Objectives of the study:

To achieve the goal, the following objectives were set:

- to investigate the effect of antioxidant vitamins on the quality of sperm
production and the state of prooxidant-antioxidant homeostasis in the sperm of boars
of different breeds under different conditions of detention;

- to establish the peculiarities of the effect of Zinc in the form of Zinc chelate
alone and in combination with antioxidant vitamins on sperm production and the
state of prooxidant-antioxidant homeostasis in the semen of boars and their impact
upon reproductive capacity;

- to investigate the influence of the physiological state on prooxidant-
antioxidant homeostasis in the blood of sows depending on the reproductive periods
and determine the correlation between the reproductive periods and the reproductive
capacity depending on different doses of Zinc in the form of Zinc chelate;

- to find out changes in reproductive performance and components of
prooxidant-antioxidant homeostasis in sows depending on different doses of
antioxidant vitamins;

- to investigate the physiological state and prooxidant-antioxidant
homeostasis in the blood of sows concerning their reproductive capacity when
feeding the Zinc complex in the form of Zinc chelate in combination with
antioxidant vitamins;

- to analyse the degree of correlation between the indicators of the
reproductive capacity of pigs and the level of constants of prooxidant-antioxidant
homeostasis;

- to determine the effect of different doses of zinc chelate alone and in

combination with antioxidant vitamins on the productive qualities of pigs.
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The object of the study is the periods of the reproductive cycle and the state
of prooxidant-antioxidant homeostasis in pigs of different production groups under
the influence of different correction methods.

Scientific and economic research to accomplish the tasks included six stages.
In the first stage, we analysed how the antioxidant vitamins influenced the quality
of sperm production of boars under different conditions of detention. In the second
and third stages, we studied the effect of additional feeding of Zinc in the form of
Zinc chelate alone and in combination with antioxidant vitamins on the qualitative
and quantitative indicators of sperm production in boars. The fourth, fifth and sixth
stages were aimed at establishing the effectiveness of the use of Zinc in the form of
Zinc chelate and antioxidant vitamins in the regulation of sow reproductive capacity.

The scientific novelty of the obtained results of the study is that for the first
time scientific data on the effect of heat stress on the quality of sperm production of
boars-sires of the Large White breed is manifested in a decrease in the following
indicators: ejaculate volume (P<0.001), sperm motility (P<0.001), sperm
concentration (P<0.001), thermal resistance (P<0.001). These changes occur against
the background of accelerated peroxidation processes in sperm, increased content of
diene conjugates (P<0.05), and decreased concentrations of vitamin A and vitamin
E. In terms of ejaculate quality, boars of the Myrhorod breed, compared to the Large
White, are less sensitive to this factor and outperformed the indicators of other
breeds in terms of sperm activity and survival, as well as saturation with ascorbic
(P=0.001) and dehydroascorbic acids (P=0.01).

The peculiarities of the effect of the additional introduction of vitamins A, E
and C into the diet of boars-sires of the Large White breed on the quality of sperm
production: ejaculate volume (P<0.001), concentration (P<0.001), motility (P<0.05)
and sperm survival (P<0.001), which contributes to the improvement of the
fertilising ability of sperm. The above occurs against the background of the
predominance of vitamin A concentration in sperm plasma (P<0.01) and semen
(P<0.001), vitamin E in semen (P<0.01), as well as an increase in the activity of

superoxide dismutase in sperm plasma (P<0.01) and whole sperm (P<0.05). In
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animals of the Myrgorod breed, aftereffects of vitamin supplementation were
observed, which lasted for one month and was manifested by an increase in
concentration by 13 %, motility by 9.0% and sperm survival by 27.7% compared to
the control. This was accompanied by a lower concentration of TBA-active
complexes in sperm by 34% (P<0.001) and an increase in the concentration of
vitamin A in sperm by 20.3% and in sperm plasma by 18.0%, as well as vitamin E
in sperm by 42.2%, as well as intensive use of ascorbic acids (P<0.01...P<0.001).

It was found that the addition of Zinc chelate to the diet of boars in the form
of Zinc by 5% more than the norm increases the volume of ejaculate: on the 45th
day by 16.5% (P<0.001) and on the 60th day — 21.4% (P<0.001). Consumption of a
maximum dose of 10% above the norm of Zinc in the form of Zinc chelate by boars
reduces the quality of sperm production: sperm concentration (P<0.001), sperm
count (P<0.05), number of live sperm in ejaculate (P<0.001) during the period of
heat stress. Such changes occur against the background of acceleration of lipid
peroxidation processes in the sperm of boars, which is manifested in an increase in
the concentration of diene conjugates and TBA-active complexes.

It has been established that the periods of the reproductive cycle in sows'
blood determine the peculiarities of the formation of prooxidant-antioxidant
homeostasis. The phase of estrus and farrowing is characterised by the
intensification of peroxidation processes - the content of diene conjugates and TBA-
active compounds increases, and the level of low molecular weight antioxidants —
reduced glutathione — decreases (P<0.001). This occurs against the background of
activation of antioxidant enzymes — superoxide dismutase (P<0.05) and catalase
(P<0.05). During lactation, peroxidation processes are inhibited to the level of sexual
rest.

It was proved that sows receiving Zinc in the form of Zinc chelate in an
amount of 5% above the norm were characterised by higher fertility by 4% and nest
weight at birth by 4.2%. This was accompanied by a less active course of
peroxidation processes. Additional feeding of this microelement to sows by 10%

above the norm is accompanied by a decrease in fertility (P<0.05), the number of
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live piglets (P<0.05), nest weight at birth by 10.0% and nest weight at weaning by
11.6%.

The data obtained from haematological studies showed significant changes
in the formation of prooxidant-antioxidant homeostasis depending on the feeding of
different doses of antioxidant vitamins. In particular, the setting of 5% vitamin
supplementation was accompanied by a decrease in the formation of primary
peroxidation products, an increase in fertility by 10.7% (P<0.001) and the number
of live piglets by 8.5% (P<0.05). The level of correlation of catalase activity in sows
with high fertility was r=-0.55 and nest weight was r=-0.55, respectively. With an
increase in the dose to 10% of the feeding of these biologically active substances,
the number of diene conjugates increased significantly, but this did not lead to
profound changes in prooxidant-antioxidant homeostasis and increased the number
of piglets at birth by 14.0% (P<0.001), nest weight at weaning by 16.3% (P<0.05).
The activity of catalase in sows correlated with multiparity (r=0.43) and nest weight
at birth (r=0.43), the activity of superoxide dismutase correlated with large-fecundity
(r=0.50).

It was found that with an increase in the dose of vitamin-mineral
supplementation of sows, the course of peroxidation processes in the blood
significantly changed. The minimum level of primary and secondary products of
peroxidation and catalase activity, as well as a higher content of reduced glutathione
was in the blood of sows receiving 5% more than the norm of antioxidant vitamins
and zinc chelate during the studied periods of the reproductive cycle. At the same
time, the concentration of diene conjugates and TBA-active compounds, as well as
catalase activity, were lower in sows receiving 10% supplementation, and the
amount of reduced glutathione, on the contrary, prevailed over intact animals.

Additional consumption of antioxidant vitamins and Zinc in the form of Zinc
chelate by 5% and 10% above the norm increased the reproductive function of sows,
increased fertility by 10.4% (P<0.01) and 12.0 (P<0.001), respectively, and the
number of piglets at weaning by 11.4% and 10.9%. At the same time, young animals

whose mothers consumed the maximum amount of the additive were characterised
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by accelerated peroxidation processes, and the minimum amount - by a slower
course.

Sows that received 5% above the norm of antioxidant vitamins and zinc
chelate were characterised by an inverse correlation of nest weight with the
concentration of diene conjugates (r=-0.39) and superoxide dismutase activity (r=-
0.38), catalase activity with large-fecundity (r=0.49) and nest weight (r=0.38).
Exceeding the need for its components by 10% shifts the prooxidant-antioxidant
homeostasis in the direction of accelerating the processes of peroxidation, which is
confirmed by the established correlation coefficients between fertility and diene
conjugates (r=-0.38), TBA-active compounds (r=-0.58), superoxide dismutase
(r=0.45), catalase (r=0.62), fertility and diene conjugates (r=0.42), superoxide
dismutase (1=0.29) and catalase (1=0.65).

Key words: sire boars, sperm, sows, reproduction, prooxidant-antioxidant

homeostasis, Zinc chelate, vitamin A, vitamin E, vitamin C.



