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Ca0po A.C. BiiMB NPOOKCHAAHTHO-AHTHOKCHAAHTHOIO TOMeOCTa3y Ha
(opmyBaHHsT BIATBOPHOI 3JaTHOCTI CBHHEH Ta CHOCO0M KOpeKmil. —
Kpanidikaniiina HaykoBa npaus Ha MPaBax PyKoOIHUCY.

HNucepranis Ha 3700yTTS HAyKOBOrOo CTymeHs JokTopa diutocodii 3a
cnemianbHicTiIO 204  «TexHomoriss BUPOOHMUTBA 1 TEpPEepoOKH  MPOAYKIIi
TBapUHHULTBa». [lonTaBchkuil AepkaBHU arpapHuii yHiBepcuteT, [lonTasa, 2023.

BupoOHuIITBO mpoayKilii CBMHAPCTBA HAa MPOMMCIOBIA OCHOBI mependayae
CTBOpPEHHsI €()EKTUBHHMX 3acO0IB IMiJBUIIEHHS BIATBOPHOI 3/aTHOCTI CBUHEH, sKa
ICTOTHO 3HMXKYETHCS ][ BIUIMBOM TEXHOJOTIYHHUX CTPECIB Ta CYMPOBOJKYETHCS
IIMOOKMMU MeTa0OTIYHUMH TIEPETBOPEHHSIMH, A€ HAWOUIbII YYTIWBUM JO 3MIH €
POOKCHIaHTHO-aHTUOKCUIAHTHUH  TOMeocTa3 B iX opraHismi. Po3kpurtrs
0cobMMBOCTEH 1 3aKOHOMIPHOCTEH (POpMYBaHHS MPOOKCHUAAHTHO-AaHTHOKCHIAHTHOTO
rOMEOCTa3y y CBHHEH Ta pPo3po0JIeHHS CITOCOO1B HOT'0 KOPEKIIii MOKYTh OYTH OCHOBOO
JUTSI CTBOPEHHS METO/IIB CIPSIMOBAaHUX Ha PETYJAIII0 POCTY Ta PO3BUTKY TBapHuH, a
TOMY € aKTyaJIbHUMH SIK 13 TEOPETHYHOI, TaK 1 MPAKTUYHOT TOUOK 30DYy.

HNucepraniiina po0OoTa  MNPUCBSIYEHA  TEOPETUYHOMY  y3arajbHECHHIO 1
eKCTIEPUMEHTAILHOMY OOTPYHTOBAHHIO BILIUBY KOPEKIIii MiHEPAITLHOTO KUBJICHHS Ha
dbopMyBaHHSA TPOOKCHUIAHTHO-aHTHOKCHUIAHTHOTO TOMEOCTa3y, O10XIMIYHOTO Ta
MIHEpaJIbHOTO CKJIQJy B KPOBiI Ta cepMi KHYPIB-TUIIIHUKIB, a TAKOXK B3a€EMO3B’SI3KY
[IUX TIOKa3HWKIB 3 (YHKIIOHAJIHHOI AaKTHUBHICTIO CIepMaTo3oiniB. BusdeHo
0COOJIMBOCTI MPOTIKAHHS IHTEHCUBHOCT1 MIEPOKCHUAIIIT Y KPOB1 CBUHOK Ta CBUHOMATOK
3aJIe’KHO Bij (i310JI0TIUHOTO CTaHy 3a YMOB J0JIATKOBOTO CIIOXUBaHHA Mifi y ¢opmi
muTpary Mifl HAHOTEXHOJIOTIYHOTO TIOXO/KCHHS OKpEeMO Ta B TIOE€THAHHI 3
TOMOT€HATOM TPYTHEBHUX JTMYHHOK.

ExcriepumenTu 3 aucepraniiHoi podoTu Oynu mpoBeaeHi ynpoaosxk 2019-2023
pp. B ymoBax IIpAT «Ilnemcepsic» Ta maboparopii romisii, ¢izionorii Ta 370poB’ s
TBapuH [HCTUTYTY CBUHapcTBa 1 arponpomucioBoro BupooHunrea HAAH, na kadenpi
TEXHOJIOT1i BUPOOHUITBA MNPOAYKIi TBapuHHUIITBA [loJITaBCHKOro JepaKaBHOIO

arpapHoOro yHiBepcuTeTy. s Kopekilii MiHepaJbHOIO KUBJICHHS CBUHEH 3a Mijio



BUKOPHUCTOBYBAIM HUTPAT Mifli HAHOTEXHOJIOT1YHOTO TTOXO/)KEHHS, BATOTOBJICHOTO B
ymoBax TOB «Hanomarepianu 1 HAHOTEXHOJIOT11».

Meroro nocaimkeHb 0yso 3’scyBaTi 0COOIMBOCTI (POpMyBaHHS IPOOKCHUIAHTHO-
AHTHUOKCHUJIAHTHOT'O TOMEOCTa3y y CBUHEH Ta pO3pOOUTH HOBITHI CIOCOOU M1ABUIIICHHS
iX BIATBOPHOI 3/TaTHOCTI HA TJi 3aCTOCYBaHHS O10JIOTTYHO AKTUBHUX PEYOBUH Pi3HOT
IPUPOJIN.

JIist nocsirHeHHST MeTH OyJI0 TOCTABJICHO HACTYMHI 3aBJJaHHS

- gocmigutd  Mop(do-(i310JI0TIUHI  XapaKTEPUCTHKU  CIEPMATo30iliB  Ta
rOMeOCTa3y IMOKa3HUKIB OOMIHY pEYOBMH KpOBI 1 CHEpPMH KHYPIB-IUTIIHMKIB Ta 1X
B3a€MO3B’ 130K 3 BIITBOPHOIO 3/IaTHICTIO MMicJig 3rojloByBaHHs Mial y dopmi nuTparty
Mini okpemo Ta B IO€HAHHI 3 TOMOT€HATOM TPYTHEBHX JIMYUHOK;

- BCTAaHOBUTHU OCOOJMBOCTI BIUIMBY Ha (Pi310JIOTTYHUMN CTaH Ta MPOOKCUIAHTHO-
AHTHOKCUJAHTHHUI TOMEOCTa3 B KPOBi CBMHOK B TIEpIOJl CTATEBOTO JO3piBaHHS Ta iX
B3a€MO3B’SI30K 3 BIATBOPHOIO 3[ATHICTIO 3a 3rojioByBaHHsA Mini y ¢opmi nurpaty
Minui;

- gocmiguTd  (I310JIOTIYHUNA CTaH Ta TMPOOKCUIAHTHO-aHTUOKCHIAHTHUN
roOMeOocTa3 B KpPOBI CBMHOMATOK Y B3a€MO3B’SI3Ky 3 iX BIATBOPHOIO 3IAaTHICTIO 3a
3rogoByBaHHs Miai y dopmi rutpaty Mial OKpeMo Ta B MO€IHAHHI 3 TOMOT€HATOM
TPYTHEBUX JIMYUHOK;

- TIpOaHAJI3yBaTH CTYITIHb B3a€MO3B’ 3Ky MK PiBHEM KOHCTaHT TOMEOCTa3y y
CBHUHEH 3 MTOKa3HWKAaMH 1X BIATBOPHOI 3JaTHOCTI;

- HAYKOBO OOIpYHTyBaTu e€(peKTUBHICTh BUKOpPUCTaHHS Mini y dhopmi muTpary
Mizi okpeMo Ta B KOMIUIEKCI 3 TOMOT€HATOM TPYTHEBUX JIMYUHOK y TOJIBIII CBUHEH
JUTSL CTUMYJTSITIT iX POTYKTHBHOCTI.

O06’exTOM  AOCHIIKEHHS OyB CTaH MPOOKCHJIAHTHO-aHTHOKCHIAHTHOTO
rOMeOCTa3y B OpraHi3Mi CBUHEH PI3HHX CTaTeBO-BIKOBHUX TPYI 3a BIUIMBY
¢b131070TIYHOTO CTaHy 3a PI3HUX CIIOCO0IB KOPEKITii.

Jlsis BUKOHAHHSI MTOCTABJICHUX 3aB/IaHb OYJIO MPOBEACHO HayKOBO-TOCTIOAAPChKi
JIOCJIIJIA B YOTUPH eTanu. B nepiiioMy Ta Apyromy eTari A0CIIKEHb BUBYAIUCH 3MIHU
010XIMIYHOTO CKJIaJy KPOB1 Ta CTaHy MPOOKCUJAHTHO-aHTUOKCUAAHTHOTO TOMEOCTA3y

B I TKAaHWHI KHYPIB-IUIIAHUKIB Ta iX 3B’A30K 3 (1310J10r0-010XIMIYHUMU



MOKa3HUKAaMU SIKOCT1 €SIKYJIATIB 32 YMOB 3rOJOBYBAaHHS pi3HUX 103 Mini y ¢opmi
uuTpaty Mifii OKpeMo Ta B MO€THAHH] 3 TOMOI'€HATOM TPYTHEBHUX JIMYUHOK.

B TperboMy erarni BU3HAauYaIM 3MIHUA IHTEHCUBHOCTI MPOTIKAaHHS MEPOKCHIALIT Y
KpPOB1 CBUHOK 32 YMOB 3T0JIOBYBaHHS pi3HUX 103 Mini y popmi nutpaty Mini B iepiof
CTaTEeBOTO JI03pPIBAHHS Ta IX B3a€EMO3B’ 30K 3 NOJAJIBIIOI BIATBOPHOIO 3/IaTHICTIO.

B  derBepromy erami  aHami3yBaJid  3MIHM ~ CTaHy  IPOOKCHUIAHTHO-
AHTHUOKCUJIAHTHOIO FOMEOCTa3y B KPOBI CBUHOMATOK 3a 3rOJJOBYBaHHS KOMIUIEKCHO1
KOPMOBOi J100aBKM B MeEpioJl TMOPOCHOCTI Ta WMOro B3a€MO3B’SI30K 3 BIATBOPHOIO
3JIaTHICTIO IIUX TBapHH.

HaykoBa HOBHU3Ha oOjepXaHUX pE3yJIbTATIB MOJSAra€ B TOMY, IO BIEpIIe
OTPUMAHO HAYKOBI JIaHi 100 BIUIMBY 3roJoByBaHHs Mii y ¢opmi nutpaty Mini sik
OKpeMO TaK 1 B TO€IHAHHI 3 TOMOTGHATOM TPYTHEBHX JIMYMHOK HA CTaH
POOKCHUAHTHO-aHTUOKCUIAHTHOTO TOMEOCTa3y 1 HOro B3a€EMO3B’S30K 3 SIKICTIO
CHEPMOIIPOIYKIIii, 30KpeMa 31 CTPYKTYpor 1 MOP(QOMEPTUYHUMHU IapaMeTpaMu
CIEPMATO30i/iB, 1110 3HAYHO PO3IIUPIOE TEOPETUYH] 3HAHHS 1I0/I0 i €CCeHIIAIbHUX
MIKpoeJeMeHTIB Ha (opMyBaHHS O10J0T19HOI MOBHOIIHHOCTI TameT. [lormuGieHo
3HAHHS 11010 0COOJIMBOCTEN BIUTMBY MPOOKCHIAHTHO-aHTHOKCHUJAHTHOTO TOMEOCTA3y
Ha KUTTE3/IaTHICThH CIIEPMATO3011B MMpHU 30€piraHHi CrepMo03 3 AoAaBaHHAM Mifi y
dopmi nurpary Mini. OTpuMaHO HOBI HayKOBi JaHi TIPO OCOOJMBOCTI (pOpMYyBaHHS
IPOOKCHUAHTHO-aHTUOKCUIAHTHOTO TOMEOCTa3y Yy KpOBI MyOepTaTHUX CBUHOK Ta
MOPOCHUX CBUHOMATOK 3a KOPEKIIi1 MiHEpaJIbHOTO KUBJICHHS Ta HOTO B3a€EMO3B’SI30K
3 1X MOAAJIBIIOI0 PENPOAYKTUBHOIO 3JaTHICTIO.

Poskputo ocobmmBocTi  (OpMyBaHHS TMPOOKCHIAHTHO-AaHTHOKCHUIAHTHOTO
rOMEOCTa3y y KPOBi Ta CIiepMi, a TAaKOXK iX O10XIMIYHOTO CKJIay 32 YMOB JI0JIaTKOBOT'O
3ro/I0BYBaHHs KHypaM-TuiigHukaM Mini y gopmi mutpaty Miai B 1031 10 % 1 20 %
BUIIIE 32 HOpMY. BcTaHOBIIEHO, 1110 BBEIEHHS /10 OCHOBHOT'O PaIliOHY JOCIHI)KYBaHOTO
MiIKpoeneMeHTy y KinbkocTi 10 % CympoBOMKYBaIoCh CIOBUIBHEHHSIM TIPOIECIB
MEPOKCUJIHOTO OKUCHEHHSI JIMIJAIB 3 MapalieIbHUM TOCUJICHHSIM CTaHy CHUCTEMH
AHTUOKCHUJIAHTHOTO 3aXUCTY y KpOB1 KHYpIB-TUTIAHUKIB. [Ipu 11bomy, 3ro0ByBaHHS
Mini y dopmi murpary Mini Ha 20 % Oulbllle HOPMH HPHUCKOPIOBAJNO mepedir
MepoKcUallii, Ipo 10 CBIAYUTH BULIMK piBEHb 3arajibHOro OutipyOiny (p<0,05),

nieHoBux Kon’'toraTiB (p<0,05) 1 TBK-akTuBHMX CHOJIyK, a TaKOX MPUCKOPEHE



BUKOPHUCTaHHS BIAHOBJIEHOTO TJYTATIOHY 1 aCKOPOIHOBOi KUCIOTU. BusiBneHi 3MiHU
CTaHy rOMeocTazy 0COOJIUBO criocTepiraiucs micis 45-1 100U BXKUBaHHS MiHEPaTbHOT
n00aBKH, 1110 CBIAYUTH MPO 1i HAKOMUYYBAJIbHHUI €PEKT.

JlocmiKeHO CTaH MPOOKCHIAHTHO-aHTHOKCHUIAHTHOTO TOMEOCTa’y y CIepMi
KHYPIB-IUTIIHUKIB 332 KOPEKLIi MIHEpaJbHOI'O >KUBJIEHHS 1 HOTro B3a€MO3B 430K 3
(YHKIIOHAIBHOIO  AKTUBHICTIO  CHEPMAToO30iJiB Ta iX MOp(OMEeTpuYHUMHU
napametrpamu. JloBeneHo, 1m0 BBeACHHS IuTpaTy Mini 10 KOMOIKOpMY 3MIHIOBAJIO
IHTEHCHUBHICTh TEPOKCUIHOTO OKHMCHEHHS JIMIAIB Yy CIEepMi KHYPIB-TUIIAHUKIB, a
BEeJIMYMHA 3MIH 3aJICKUTh BIJ KUIBKOCTI JOCHIPKYBAaHOTO MIKPOEJIEMEHTY.
3ronoByBanHs Mifi y dopmi nutpaty Miai B kiibkocTi 10 % Buille 32 HOpMY CIIPUSLIIO
3MCHIIICHHIO BMICTY JI€HOBHUX KOH IOTaTiB, IO CYIPOBOKYBAJIOCS ITiIBUIICHHIM
aKTUBHOCTI cynepokcuaaucmyTasu (p<0,05) ta 30epekeHHsIM BMICTY acKOpOiHOBOT
kuciaotn. ONTUMaTbHUN CTaH CHCTEMH AHTHOKCUAAHTHOTO 3aXHCTy Y CIepMi
3abes3rneuyBano miaBuiieHHs pyxauBocTi (p<0,01) Ta BmwxuBa"octi (p<0,001)
CIIepMAaTOo30i/1iB, a TAKOXK MOJIIIITYBAJIO iX 3aIUTIHIOYY 3/1aTHICTh, PO 110 CBIIYUTH
BHUCOKHH BIJICOTOK 3aIUIIHEHUX CBUHOMATOK. 3roJioByBaHHs Mii y dhopmi uTpaTty
Mini Ha 20 % OGinbliie HOpMH MPU3BOIUIIO O MPUCKOPEHHS MPOLIECIB MEPOKCUIAITIT:
30UTBIICHHS KOHIIEHTpallii AieHoBUX KoH torariB, ThK-aktuBHux crnonyk (p<0,05),
xonectepuny (p<0,001) 1 gerimpoackop6inoBoi kucimotu (p<0,001). BcranosneHi
3MIHM CTaHy IPOOKCHUIAHTHO-aHTHOKCHUJIAHTHOTO TOMEOCTa3y CYMPOBOIKYBAIHUCS
3HI)KCHHSIM BHKHBAHOCTI CIIEPMATO30i/1iB Ta 30UTBIIEHHSIM KUTBKOCTI X aHOMAaJIbHUX
dbopm, 110 3HMKYE 3aIUTIAHIOIYY 31aTHICTh TaMeT.

3’s1COBaHO OCOOJIMBOCTI BIUIMBY 3r0JIOBYBAHHS €KOJIOTTYHUX KOPMOBHUX J100aBOK
Ha MeTabodiuHI TpollecH B Opradi3aMi KHypiB-TUTimHMKIB. Ha ocHOBI anamizy
010XIMIYHUX TIOKa3HUKIB KpPOB1 BCTAHOBIIEHO, IO 3roJ0BYBaHHA Miai y dopmi
muTpary Mial okpemMo a00 B TOE€IHAHHI 3 TOMOT€HATOM TPYTHEBHX JIMYMHOK
CYMPOBOJIKYBAJIOCS 3MiHAMH OLTKOBOTO OOMIHY, PO IO CBIIYUTH 30UTHIIICHHS BMICTY
3arajJpbHOr0 OUIKY, TOJOBHMM YHHOM TJOOYIIHIB, 3 MapaJelbHUM 3MEHIICHHSIM
KUIBKOCTI ce4OBHHU Ta kpeaTuHiHy (p<0,05) Ha 45-Ty noOy BxkuBaHHSA. JlonaBaHHS
Mini y dopmi uurpary Mini Ha 5 % mnoHaa HOpMY A0 pallioOHy KHYPIB-TUTITHUKIB
CIPUSIIO 3HUYKEHHIO BMICTY JIIEHOBUX KOH IOTaTiB, XOJIECTEPUHY, & TAKOK aKTUBHOCTI

CyHNepOKCUAAUCMYTAa3d 1 KaTaja3W, IO BKa3ye€ Ha CIOBUILHEHHS I1HTEHCHUBHOCTI



MEPOKCUIHOTO OKMUCHEHHs NimifiB. [Ipu 11boMy, 3r0T0ByBaHHS KOMILIEKCHOT KOPMOBOT
no6aBku (Miap y ¢opmi murpaty Minl 13 TOMOreHaTOM TPYTHEBHX JMYHHOK)
MPU3BOJIMIIO 10 iHTEHCU]IKaIlli mepokcuaallii y KpoBi: 30UTbIIEHHS BMICTY JA1€HOBUX
KoH’toraTiB, TBK-akTuBHHMX crHonyk, 3araiabHOro OuUTipyOiHY 3 OJIHOYACHHUM
3HIDKEHHSAM DIBHSA €H3MMHHX aHTHOKCUAAHTIB. BCTaHOBIIEH1 3aKOHOMIPHOCTI 3MIH
MPOOKCUIAHTHO-aHTUOKCUAAHTHOTO TOMEOCTa3y 3a  JIOJIaTKOBOTO  BXKMBAHHS
KOPMOBHUX J0OABOK BIAMIYAJINCH U y CTIEpMI.

JloBenieHo, 1110 KOPEKIIis )KUBJICHHS KHYP1B-TUTIIHUKIB BIUITMBaa Ha (hOPMYBaHHS
KUTbKICHUX Ta SIKICHUX MOKa3HUKIB AKOCTI €SKYJISITIB Ta MOPHOMETPUUHHUX MTapaMeTpiB
cnepmaro3oifiB. 3rogoByBaHHs Miai y ¢popmi nutpaty Miai y kitbkocTi 5 % Ouiblie
HOPMH TIOKpaIllyBajo O10JIOT1YHY MOBHOIIHHICTE criepMonponykiii Ha 30-ty mo0y
3rO/IOBYBaHHSI MIHEpAJIbHOI J100aBKM - MiABUIIYyE Macy eskymaty (p<0,001) rta
3arajbHy KUIbKICTh cniepmato3oifaiB (p<0,05). [loxiOuwuii edexT micis MpUIUHEHHS
BXKMBaHHS MiHEpalbHOI J00aBKM TPUBAB IMOHAWMeEHIIE Micsnb. KomriekcHe
J0JIaBaHHs UUTpaTy Mial B TNO€JHAHHI 3 TOMOT€HATOM TPYTHEBUX JIMYUHOK 0
palioHy KHYPiB-TUTITHUKIB MPOTATOM 45-TH 110 CrIpysiio 301IBIIIEHHIO MacH €SKYJISATY
(p<0,001), 3arampHOi KimbKOCTi crmepMmaro3oiniB (p<0,01) Ta ix »xuBux Qopm
(p<0,001). Boamnouac BigMIYadUCA 3MIHH  MOPHOMETPUYHUX  IapaMeTpiB
CIIepMaTo30iaiB: 30UIbIIEHHS MOBXUHM ToioBku (p<0,001) i Tima (p<0,001) 3
napajgeIbHUM 3HUKEHHSAM YaCTOTH aHOMAaJbHUX (OPM LIUX TaMeT.

BcranoBneHo, 1110 y KpOBI pEMOHTHUX CBHHOK Y TEpi0J CTAHOBJICHHS CTaTEBUX
IUKIIB, y Bimi 6-9 wMicsmiB, BimOyBasacs JaOUIBHICTE TPOOKCHUIAHTHO-
AHTUOKCUJIAHTHOTO TOMEOCTa3y. 3roJIOBYBaHHs PI3HMX 103 Mini y ¢opMmi muTparty
Mini (10 % 120 % Buire 3a HOpMY), CYIPOBOKYBAJIOCh OCOOIMBOCTAMHU MPOTIKAHHS
IHTEHCUBHOCTI MEPOKCUAIlIT y KPOBI, 110 TOJIOBHUM YHHOM BH3Ha4ajao (OpMyBaHHS
CTaTeBUX IHUKIIB Ta MOJANbBII PEMPOIYKTHUBHI MOKa3HUKHU. TBApWHU, SKI BXKUBAIU
Mines y ¢opmi mutpaty Mini Ha 10 % Oinbiie HOPMH, XapaKTEPU3YBAIUCS OLTBII
paHHIM MposiBoM cTateBuX IuKIiB (p<0,01) Ta HaBUIIKM BiICOTKOM 3aIljIiHEHOCTI
(86,7 %), a miciast omopocy OUTBIIOK KUTBKICTIO MOPOCAT npH BimTydenHi (p<0,01) ta
Macoro THi3ga y 28-mu nqeHHomy Biii (p<0,01) BiZTHOCHO 1HTAKTHUX TBapHH.

B napyry mnonoBHHY MOpPOCHOCTI BCTaHOBJIEHO CYTTEBE MeTaOOJIuHE

HaBaHTAXXCHH: Ha OpFaHiBM CBMHOMATOK, IO 3yYMOBJIIO€ 3M1Hy CTaHy IPOOKCHUIAAHTHO-



AHTUOKCUJIAHTHOIO TOMEOCTa3y Yy HampsiMi HOpHUCKOpeHHs mnepokcupanii. I[lpu
3rogoByBaHH1 Mii y popmi nutpaty Mifi y KibKocTi 5 % BHILE 32 HOPMY OKPEMO Ta
B KOMIUIEKCI 3 TOMOT€HATOM TPYTHEBHUX JMYMHOK y CBMHOMATOK B JI€Hb ONOPOCY
B1/IMI14aJI0Ch CIOBUIbHEHHS IHTEHCUBHOCT1 IEPOKCHIALlIl Y KPOB1: 3MEHILEHHS BMICTY
nieHoBUX KOH toraTiB 1 TBK-akTUBHUX CHOJyK Ta OJIHOYACHE ICTOTHE BUKOPUCTAHHS
HU3BKOMOJIEKYJISIPHUX AHTUOKCHJIAHTIB - BIJHOBIEHOro riyrtariony (p<0,05) 1
ackopOiHoBoi kucinotu (p<0,05). HaiiBuma KUIBKICTh JKMBHUX MOPOCSAT TIPH
HapO/DKEHHI, $KI B MOJAJBIIOMY XapaKTepU3YBAJIMCh BUIIOK 30€pEekKEHICTIO,
BCTAaHOBJIEHA Y CBUHOMATOK, KOTP1 BXKMBAJIU KOMIUIEKCHY KOPMOBY J100aBKY.
Knrwwuosi cnosa: nNpOOKCUIAHTHO-aHTUOKCHJIAHTHUH TOMEOCTa3, KHYpH-
IUTIAHUKA,  CBUHKHA, CBUHOMATKH, BIATBOpHA  3JaTHICTh, KpOB,  SIKICTh

CIIEPMONPOYKIIii, ITUuTpaT Miji, TOMOTeHAT TPYTHEBUX JTMYMHOK.
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Siabro A. S. Influence of Prooxidant-Antioxidant Homeostasis on the
Formation of Reproductive Capacity of Pigs and Ways of Correction. —
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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 PJSC
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.

The scientific novelty of the obtained results consists in the fact that for the first
time, scientific data are obtained regarding the influence of copper feeding in the form
of copper citrate both separately and in combination with the homogenate of drone
larvae on the state of prooxidant-antioxidant homeostasis and its correlation with the
quality of semen production, in particular with the structure and morphometric
parameters of spermatozoa, which significantly extends theoretical knowledge about
the influence of essential microelements on the formation of biological integrity of
gametes. Knowledge of the influence of prooxidant-antioxidant homeostasis on
spermatozoon viability during semen dose storage with the addition of copper in the
form of copper citrate is increased. New scientific data are obtained concerning the

specifics of the formation of prooxidant-antioxidant homeostasis in the blood of



pubertal pigs and pregnant sows under the correction of mineral nutrition and its
correlation with their subsequent reproductive capacity.

The characteristics of the formation of prooxidant-antioxidant homeostasis in
blood and semen, as well as their biochemical composition, are revealed in the case of
supplementary feeding breeding boars with copper in the form of copper citrate at a
dose of 10% and 20% above the norm. It is found out that the introduction of the studied
microelement in the main diet in the amount of 10% is accompanied by a slowdown of
lipid peroxidation processes with a parallel strengthening of the antioxidant defence
system in the blood of breeding boars. Meanwhile, feeding copper in the form of copper
citrate 20 % more than normal accelerates the course of peroxidation as evidenced by
higher levels of total bilirubin (p<0.05), diene conjugates (p<0.05), TBA-active
compounds as well as the increased use of reduced glutathione and ascorbic acid. The
revealed changes in the state of homeostasis are especially observed after the 45th day
of using the mineral supplement, which indicates its accumulative effect.

The state of prooxidant-antioxidant homeostasis in the semen of breeding boars
under the correction of mineral nutrition and its correlation with the functional activity
of spermatozoa and their morphometric parameters are examined. It is proved that the
introduction of copper citrate into mixed fodder changes the intensity of lipid
peroxidation in semen, and the magnitude of changes depends on the quantity of the
microelement under study. Copper feeding in the form of copper citrate 10% above the
norm promotes a decrease in the content of diene conjugates, which is accompanied by
an increase in superoxide dismutase activity (p<0.05) and preservation of ascorbic acid
content. The optimal state of the antioxidant defence system in semen provides
increased mobility (p<0.01) and survival (p<0.001) of spermatozoa, and improves their
fertilizing capacity, as evidenced by the high percentage of sows fertilized. Copper
feeding in the form of copper citrate 20% more than normal leads to accelerated
peroxidation processes: increased concentration of diene conjugates, TBA-active
compounds (p<0.05), cholesterol (p<0.001) and dehydroascorbic acid (p<0.001). The
identified changes in the state of prooxidant-antioxidant homeostasis are accompanied
by a decrease in the survival rate of spermatozoa and an increase in the number of their

abnormal forms, which reduces the fertilizing capacity of gametes.



The peculiarities of the influence of ecological feed additives feeding on the
metabolic indicators in the body of breeding boars are found out. Based on the analysis
of biochemical blood parameters, it was established that copper feeding in the form of
copper citrate alone or in combination with the homogenate of drone larvae was
accompanied by changes in protein metabolism, as evidenced by an increase in the
content of total protein, mainly globulins, with a parallel decrease in the amount of urea
and creatinine (p< 0.05) on the 45th day of use. The addition of copper in the form of
copper citrate 5% above the norm in the diet of breeding boars contributed to a decrease
in the content of diene conjugates, cholesterol, as well as the activity of superoxide
dismutase and catalase, indicating a slowdown in the intensity of lipid peroxidation. At
the same time, feeding with a complex feed additive (copper in the form of copper
citrate with the homogenate of drone larvae) led to the intensification of peroxidation
in the blood: an increase in the content of diene conjugates, TBA-active compounds,
total bilirubin with a simultaneous decrease in the level of enzymatic antioxidants. The
established regularities of changes in prooxidant-antioxidant homeostasis during the
additional use of feed additives were also observed in semen.

It is proved that the correction of the nutrition of breeding boars influences the
formation of quantitative and qualitative indicators of ejaculate quality and
morphometric parameters of spermatozoa. Copper feeding in the form of copper citrate
5% more than the norm improves the biological adequacy of sperm production on the
30th day of mineral supplement feeding — it increases the mass of ejaculate (p<0.001)
and the total number of spermatozoa (p<0.05). Such an effect lasts at least a month
after stopping the use of the mineral supplement. The complex addition of copper
citrate in combination with the homogenate of drone larvae to the diet of breeding boars
during 45 days helps to increase the weight of the ejaculate (p<0.001), the total number
of spermatozoa (p<0.01) and their live forms (p<0.001). At the same time, changes in
the morphometric parameters of spermatozoa were noted: an increase in the length of
the head (p<0.001) and body (p<0.001) with a parallel decrease in the frequency of
abnormal spermatozoa.

Lability of prooxidant-antioxidant homeostasis is found in the blood of rearing

gilts during the formation of sexual cycles at the age of 6-9 months. Feeding with



different doses of copper in the form of copper citrate (10% and 20% above the norm)
was accompanied by peculiarities of peroxidation intensity in the blood, which mainly
determined the formation of sexual cycles and subsequent reproductive indicators.
Animals that consumed copper in the form of copper citrate 10% more than the norm
were characterized by the earlier manifestation of sexual cycles (p<0.01) and the
highest percentage of fertilization (86.7%), and after farrowing, a higher number of
piglets at weaning (p<0.01) and litter weight at the age of 28 days (p<0.01) relative to
intact animals.

In the second half of pregnancy, a significant metabolic load on the organism of
sows is found out, which leads to changes in the state of prooxidant-antioxidant
homeostasis in the direction of accelerated peroxidation. During copper feeding in the
form of copper citrate 5 % above the norm separately and in combination with drone
larvae homogenate, a slowdown in the intensity of peroxidation in the blood was
observed in sows on the day of farrowing: a decrease in the content of diene conjugates
and TBA-active compounds and simultaneous significant use of low molecular weight
antioxidants — reduced glutathione (p<0.05) and ascorbic acid (p<0.05). The highest
number of live piglets at birth, which were subsequently characterized by a higher
survival rate, was found in sows that consumed the complex feed additive.

Keywords: prooxidant-antioxidant homeostasis, breeding boars, gilts, sows,
reproductive capacity, blood, quality of semen production, copper citrate, homogenate

of drone larvae.



