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DEVELOPMENT OUTLOOKS OF ELECTRO-MANIPULATION METHODS AND
APPARATUS IN A CELLULAR BIOTECHNOLOGY

V. Shigimaga, Institute of Animal Science of NAAS

The modern methods of electro-manipulation, which are used in a cellular bio-technology, in
particular, in animal science for cloning, receipt of chimera embryos, cellular hybrids by
dielectroforez, electro-fusing and electroporation, are resulted in article. The development
outlooks of electro-manipulation methods in cellular biotech-nology is shown, based on the
use of newest methods of pulse electric field action on a cell and application of the automated
apparatus in cellular processes which have elec-tric nature.
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[HCcTHTYT CcBHHAapcTBa 1 arponpomucioBoro BupoOHunTea HAAH

YV cmammi euceimneno okpemi ocobaugocmi  NpPOOKCUOAHMHO-AHMUOKCUOAHMHO20
2omeocmasy 6 cnepmi ma ii naasmi KHypyié YKpaincbkoi cmenosoi 0inoi nopoou y nepioo
cmaHosienHs cmamesoi (yukyii. Bemanoeneno, wo pigenv cne-pmonpooykyii 6 moaooux
KHYpYie 8i0 5-c0 0o 8-e0 micayie scumms icmomuo 30invuy-emocsa. Qoepicanns 080X
eAKYIAMI8 Ha mudicoeHb 6i0 kHypyie 9-10- micaunoeo iKYy, 6 OCHOBHOMY, He BUKIUKAE
SHUIICEHHSL AKOCMI CnepMonpooyKyii. ¥ nepioo cmanoenenns cmamesoi Qpyukyii 6 niazmi ma
cnepmi monooux Kuypyie npoyecu BPIIO npuckopro-iomucs, pieHb aHMUOKCUOAHMHUX
ensumie (COH i KT) 3pocmae, a wneensumnux aummu-okcuoanmie (I'T, AK i JJAK)
sHudcyemucs. Haiibinbw inmencusno yi npoyecu 6i006ys8a-tomucs npomsecom 5—2o, 6-eo ma 7-
20 micayie ix pozeumky. IHKyOysamHs niazmu i che-pMu Npu3eooumsv 00 CYMMEBO20
npuckopennsi npoyecie BPIIO ma eucnascenns cuc-memu AO3, ocobauso epaziueumu yi
MKanHuHu 00 Oii memnepamyprozo gaxkmopa oyiu
y 5- 6- i 7- micaunux knypyis. I[lepebic npoyecie BPIIO 6 niaszmi cnepmu KHypyie nopis-
HAHO 3i cnepmoio 8i00y8aAEmMbCs MeHWL THMEHCUBHO, ajlle 8 Neputitl MKAHUHI PiGeHb aK-
musnocmi KT i nacuuenns AK 6ys euwyum.
Kiro4oBi cnioBa: KHypH, criepMa, MPOOKCHUAAHTHO-AHTHOKCHIAHTHUI roMeo-
cras.

[HTeHCHBHE BHUKOpPHUCTAHHSI CHEPMM KHYpIB Uil IITYYHOIO OCIMEHIHHS CBUHEW BHUMAarae
OUTBIII PAaHHBOTO BIKY iX BBEIECHHS B OCHOBHE CTaJ0 Ta 3a0€3IMEUYEHHS CIEP-MOK0 BHUCOKOL
akocTi. lle cnoHykae a0 pPO3poOKM e(PEeKTUBHUX METOMIB IPOrHO3YBAaHHS SKOCTI
CHEPMOIPOIYKILIii, OCOOIMBO B aCHEKTI OKHCIIOBAJIBHOTO CTpecy, poJii Hedep-MEHTHUX Ta
(hepMeHTHUX aHTUOKCHUIAHTIB.

Haiibinpin  4yTiMBUMHM 0 3MIHM [POOKCHJAHTHO-aHTHOKCUJIAHTHOIO TIOMEOCTa-3y B
Oprasi3mi TBapuH € criepMii, 0cOOIMBO iX MIa3MaTUYH1 MEMOpaHH, sIKI BKPUBAIOTh aKPOCOMY,
XBICT (BENMKA KUIbKICTh HCHACHUCHUX YKUPHUX KUCIIOT, CUJIbHA JIIITITHA Te-
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yist) [1] Ta uTomuia3mMa (HU3bKa KOHIIEHTPAIisl aHTHOKCUIAHTHUX (epMeHTIB) [2].

VY cnepmi TBapuH (YHKII}0O aHTHOKCHJAHTHOI'O 3aXMCTy BUKOHYE IUIa3Ma CIIEpMHU, 110
BMILIy€ 3HAUYHY KUIbKICTb aHTHMOKCHJIAHTIB, SIK1 3aXMILAIOTh CIIEPMIi Bil OKHCIIIOBAJIb-
HOT'O CTpecy, KOMIIEHCYIOUM HecTauy eHJoIuia3MaTuuHux (epmenTiB. [lnaszma cnepmu
MICTUTh cynepokcuaaucmytasy (COJl), riayraTioHNepoKcuaasy, TiayTaTioHpeayKTas3y 1
karanaszy (KT), mo mpoaykyroThCs MpoCTaToro 1 TOAATKOBUMH 3ajo3amMu [3], a Takox
He(pepMEHTH1 aHTUOKCHUJIAHTHU: TIyTaTioH, MeTioHiH, Bitaminu C 1 E [4, 5, 6]. AxTus-
Hicte CO/l y criepmi y’xe BapiabenbHa, a TIyTaTIOHNEPOKCUAA3U Ta TIyTaTIOHPETyK-
Ta3u - Oulbll cTabuibHA. BeranosneHo, mo aktuBHicTs CO/] npsiMmo mponopiriiiHa skxut-
TEASUIBHOCTI 1 pyXJIMBOCTI ciepMiiB [2], e kopemsiuist cranoBuia r=0,50 [7].

VY mpomeci popMyBaHHS CrepMiiB CTaH MPOKCHIAHTHO-aHTHOKCHUAHTHOTO TO-
M€O0CTa3y y CIiepMaTo30igax 3HavHO 3MIHIOEThCA Ha PI3HUX CTaiAX iX mo3piBanHs. Jlo-
BEJICHO, III0 PIBEHb 'eHepyBaHHs akTUBHUX (popM kucHIo (ADK) Hespiuiumu criepmisiMu
3 aHOMaJIbHOIO Mop(doJiorielo € TocuTh BUCOKUM [5, 6]. Lle Moke cTaTu MPUYUHOIO
3HIJKEHHS SIKICHUX TOKa3HUKIB crepMmu. CHiibHE MPOXOJKEHHS BiJl CIM SHUX Ka-
HaJBIIB J0 MPHUAATKY CIM SHUKIB MOXE CTaTH NMPUYWHOI0 OKUCIIOBAIBHOTO TMOIIKOJ-
KEHHS J03pUINX crepMiiB uepe3 npoaykyBanHs ADK ix menospitumu dpopmamu. Bu-
KOPHUCTAHHS 111€1 3aKOHOMIPHOCTI MOK€ CTaTH OJHHUM 13 IUIAXIB, CIPSIMOBAHUX Ha KO-
PEKILI0 aHTUOKCUIAHTHOIO CTaTyCy CIEPMH Y HaCJIOK 30UIbIIEHHS PIBHS aHTHOKCH-
JAHTIB Y MEMOpaHax JO3pUINX CTATEBUX KIIITHH YIPOJIOBXK criepMaToreHesy [8].
3a piBHEM MNPOOKCHJIAHTHO-aHTUOKCHJIAHTHOTO T'OMEOCTa3y B ILJIa3Mi CIIEPMH MOKHA
MpOTHO3YBaTU (EPTWIBHICT, y TBapWH. BHcCoka 3ammigHIO04Ya 37aTHICTH CIEPMIiB
CYNMPOBOJIKYEThCs MminBUIIeHUMHU piBHAMH A®DPK 1 cucTeMH aHTHOKCHIAHTHO-TO
3axucty (AO3), mo 3abe3neuye HOpMaabHE 3aIUTIIHeHHS, a BUCHaXEeHHs cuctemMu AO3
Moxe Bukiaukatu Oesmmimas [9, 10]. L1 mpouecu KOHTPOIOIOTHCS CTAaHOM IMPOOK-
CU/IaHTHO-aHTUOKCUJAHTHOT CUCTEMH, a 3MIHM DPIBHOBAaru MNpPU3BOJATH 0 3HHUKEHHS
010J10T1YHOT MOBHOIIIHHOCTI CIIEPMIiB: OPYILIEHHS MPOLECIB X (popMyBaHHS, 3AATHOCTI
710 3aIUTAHEHHS, 3arubei 3urot Ta eMOpioHIB.

Po3kputTs 3aKkOHOMIpHOCTEN Mepediry MmpoleciB BUIBHO PaUKalIbHOTO MEPEKU-CHOTO
okucinenHs (BPIIO) y cnepmi Ta 11 miua3Mi po3KpHE MOXIIUBICTH PO3POOKH PI3HUX
METO/IIB 1 CIOCO0IB JUIsl KOPEKLIi SKOCTI CIEPMONPOAYKLIi 3 MOAATBIINM OTPUMAHHSIM
MTOBHOIIIHHOT'O TOTOMCTBA.

Mertotro nociimkeHnb Oyino 3’sicyBaTH OCOOJIMBOCTI MMPOOKCUIAHTHO-aHTHOKCHUIAHTHOTO
roMeocTa3y B cliepMmi Ta ii Iu1a3mi KHypLIB y NE€pi0/1 CTAHOBIIEHHS CTaTeBO1 (QyHKITII.
Marepiaim i Meroam xociaigkeHb. B excriepuMeHTax BUKOPHCTOBYBAJIM KHYp-LIB
YKpaiHCBhKO1 CTEnoBOi OUI0T TMOPOIH, SIKAX OI[IHIOBAIM 3 TIOKAa3HHMKAaMHU BJIACHOT
MPOJIyKTUBHOCTI, IPUBYAJIU JI0 CaJIKM Ha Yy4eJio 3 MOJAJIbIIUM BUBUYEHHSM SIKOCTI CIie-
pMoNpoayKIli. YTpUMyBaJId TBapuH Yy NPUMILIEHHI €JIEBEPY MO 2 TOJIOBH B CTAHKY MPHU
BUIbHO-BUTYJILHOMY peXuMI. ['0IBIIIO0 MIIIOCTITHAX KHYPIIB MPOBOIMIH JBIY1 HA J0-
Oy 3rimHo 3 kopmoBumu HopMmamu IC 1 AIIB HAAH.

[Ipotsrom 13 5-ro mo 10- micsyHOTO BIKY BiJ KHYpPIIB OJEpXyBaJlu CIIEpPMYy Ma-
HYaJIbHUM METOJIOM. Y J0CIiJIl BUKOPUCTOBYBAJIM TaKe CTATEBE HABAHTAXKEHHS KHYPLIIB
— Big 5-ro g0 8-ro micsmiB 4 canku, a 3 9-ro 1o 10-ro micsuiB - 8 cagok Ha Micsib. Ki-
JIBKICHI ¥ SIKICH1 IOKa3HUKH CHEPMOIPOAYKIIIi BU3HAYAIM 32 TAKUMH METOJaMu: 00’eM
- BUMIPIOBaHHS LWJIIHJIPOM, KOHIIEHTpALil0 — (POTOKOJIOPUMETPUYHUM, PYXJIUBICTH 1
BIKHMBAHICTh — MIKPOCKOIIIYHUM, MEPEKUBAEMICTh CIEPMIiB NUIIXOM BU3HAUYEHHS PyX-

JIMBOCTI 10 Ta micis iHKyOyBanHs mpu t-38 C.
J1J1s OIIIHKY MPOOKCUAAHTHO-aHTUOKCUIAHTHOTO TOMEOCTa3y BiIOUpAIIN 3pa3Ku CIIEpMU
B1Jl 5-TH KHYPIIIB y IPOIIEC] IX BUPOILTYBaHHS T4 BUKOPUCTAHHS MIOMICSYHO BiJ
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5-ro o 10-ro micsuiB xutrta. OuiHtoBanu piBeHb nepediry BPIIO y cnepmi 1 ix miasmi 3a
KOHLIEHTpPALIIE0 TEPBUHHMX MPOAYKTIB mepokcupanii — gieHoBux koH’'toraTiB (JK)
cnekTpodoTomeTpuydHo [11] Ta BTOpUHHUX NPOJYKTIB - albAET1IN 1 KETOHH, 1110 pea-TyIoTh 13
2-1100apOITYpOBOIO KHCIOTOIO, BH3HaYaIu (poTokoigopuMerpudHo. Cepen HMX HAHOUTbITY
qacTky (10 40 %) cranoBuTh MasioHOBU mianbaerin (MJA) [12].
JUis OWIHKM pIBHA AaHTUOKCHJAHTHOIO 3axHCTy B coepmi M 11 migasMi  KHYpLIB
BUKOPUCTOBYBAJIM HACTYNHI MOKa3HMKM Ta METOAM iX BH3HaueHHsA. AkTuBHICTH COJ]
BHU3HAYaJIM (OTOMETPUYHO IO NIBUIKOCTI ii 1HI101pyBaHHS ayTOOKHUCIIEHHS aipeHaIIHY
B 3pas3ky [13]. Jns Busznauenus aktuBHOCTI KT y mmasmi 1 criepmi Oyi0 3acTOCOBaHO
CHEKTPO()OTOMETPUYHUN METOJ BUMIPIOBaHHS 3a0apBJIEHOTO KOMIUIEKCY YTBOPEHOTO
MEPEKUCOM BOJHIO 3 coisimu MottioaeHa [14]. Bmict rimyrationy (I'T) Busnavanm 3a no-
noMorow peaktuBy Emmana (5,5-miTio-2-0ucHITpoOeH301MHOT KucmoTH) [15]. AxTuB-
HICTh (PEPMEHTHHUX, BMICT HEe()EPMEHTHUX AHTHOKCHJAHTIB Ta METa0OJITIB y cHepMi
KHYpLIB po3paxoByBaiu Ha 0,2 MUIbsIpau cuepMiiB y 1 mir.
PesyabraTn gocaigpxenb. OTpuMaHi pe3ylbTaTd JOCTIKEHb CB1I4aTh, U0 Y KHYpPLIB 00’eM
eSKYJIATY MPOTIrOM JOCHIPKYBaHOTO Iepioay miaBuilyBascs B 5,8 paza (P < 0,001), npu
LbOMY HalOUIbII IHTEHCHUBHO BIH 3pOCTaB yNpoAOBXK 6-ro micsus B 2,7 paza (P < 0,010)
(tabm. 1). Yoponosx 7-ro 1 8-ro MICSILIB JKUTTS BCTAHOBJIEHO CYT-TE€BE 3POCTAHHS 00 €My
eskynary B 1,7 paza (P < 0,001), a B HacTynHuit nepiof Bifg 8-ro 10 10-ro - npoI0BKyBanoch
migsuineHns Ha 21,6 %.

Tabnuys 1
JluHaMika NOKa3HUKIB IKOCTi ClIepMONPOAYKUIl Y KHypUiB
YKpaiHCbKOI cTenoBoi nopoau, (M+m)
Bik TBapuH, MicsniB
IlokazHUKH
n 5 6 7 8 n 9 10
102,9

006’em 38,6 5 145,65 175,45 219,55 223,85
escymary, w1 | 20 | +431 | +4,67 | +411 | +6,63 | 40| +571 | +4,78
KommenTpanis 0,161 | 0,196 | 0,258 | 0,275 0,223 | 0,214

+0,00 [ +0,01 +0,01 +0,01
criepMmiiB, 20 9 4 +0,016 7 40 1 +0,008
M 21/ MJT B - - B B B
jaranbia K- 381 | 1633 | 3116 | 3807 | | 4172 | 36,68
icTh kuBuX | 20 | 041 | 12,05 | +4,24 | +1,97 | 40| 4364 | +4,11
CIIepM11B, MIP/I. B B B B B B

Ipumimk. n - KinbKicmes 0OCAIOHUX 3PA3KI6 CREPMUL.

Amnaini3 KUIbKOCTI CHepMiiB B eAKyNIATi mokaszas, mo Big 150 —i mo 270 —i ai0 po-3BUTKY
KHYpIB CIIOCTEPIrajloch MiJIBUILEHHS LOTO MOKa3HMKA, 10 MAKCUMAaJIbHUX 3Ha-4eHb Ha 41,5
% (P < 0,001). Yopomosx 9-ro 1 10-ro MicsliB pO3BUTKY L€l IMOKAa3HUK HE3HAYHO
3HM)KYBABCS BimoBigHO Ha 19,1 ta 22,2 %.

KinpkicTh XKMBUX cCHEpMiiB B €SKYyJATI 31 30UIbLIEHHSAM BIKYy TBapHUH ICTOTHO 3pocTaja
MPOTArOM €KCHepUMeHTaldbHoro mepiony 3 3,81 no 41,72 mupn B eskymsri. HailOuibin
IHTEHCHBHO MMIJIBUIIYBAJach KUIbKICTh uX TameT Bif 150 mo 210 16 >xutts. Coix 3a3HaYNTH,
10 KUIBKICTh KMBUX CHEPMIIB B €SKYJATI HPU JOCATHEHHI KHYPUSMHU 8-MICSUHOTO BIKY,
MOPIBHSIHO 3 MOYATKOBUM mepioaoM, 3pocia B 10 pasis (P < 0,001). [Tocuienns crareBoro
HAaBAaHTAXXCHHS Ha KHYpPUIB 9-MICAYHOTO BIKY CIpPHSUIO HE3HAU-HOMY I1IBULLEHHIO I[bOTO
MOKa3HUKA.
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JlocnipKeHHsT PyXJIMBOCTI 1 IEPEKUBAEMOCTI CIIEPMIiB y KHYPI[IB 5-10- Micsiu-HOTO BIKY
MoKasajo, o iX aKTUBHICTH KOJuBajack Bif 61,3 no 82,8 (tadm. 2).

Tabnuys 2

IMoka3HUKH PYXJIMBOCTI i BUKUBAEMOCTI criepMiiB
y KHYpiB yKpaiHcbKOi cTenoBoi mopoau, (M+m),%, n=40

Bix TBapuHn, MicsiliB

5 6 7 8 9 10

A | a| I A | a | 1m A A I

61,25 | 21,25 |81,00| 59,5+ 82,25+ 61,5+ |80,25+]69,25+] 82,8+ | 72,13+ 76,00+ | 70,13+
+2,95 | #4,13 |£1,28( 2,00 1,32 1,56 | 1,44 2,31 1,10 1,26 1,02 0,88
Ipumimxka. /[ — pyxaueicmo cnepmiia y ceigcitl cnepmi; 11 — nepeoxcusacmicms cnepmiisa.

VY KHypIiB 31 30UIBIIEHHSIM BIKY CIIOCTEPIrajioch 3pOCTaHHS aKTUBHOCTI T'aMeT.
Tak, ynpoaoBx 6-ro Micsilisl KUTTS B1IOYBaJOCh IMIJBUIICHHS aKTUBHOCTI CHEPMIiB y
KHypuiB Ha 19,8 %, Toro yacy sk iX mepeXxHBaeMICTb 3pociia BIANOBIAHO B 2,8 pasa
(P<0,001). PiBenp nocmipkyBaHUX MOKA3HUKIB MTPOJIOBKYBAB MiIBUIYBAaTUCH A0 J1OCS-
rHeHHs TBapuHamu 210- A€HHOTO BIKY, @ B HACTYIIHI MiCsIII1 crlocTepirajach craduiiza-
i 1bOro nokazHuka. OTxe, piBeHb CIEPMOIPOAYKLI B MOJIOUX KHYPLIB BiA 5-T0 110
8-ro MicAIB XKUTTS ICTOTHO 30UIbIIYyeThCS. OfepaKaHHS IBOX ESIKYJATIB Ha THUXKIECHb
BiJ KHYpHIB 9-10 -MiCSIYHOTO BIKY, B OCHOBHOMY, HE BUKJIMKA€ 3HIKEHHS SIKOCTI CIiep-
MOITPOTYKITIi.
Hocnimxenns aktuBHocTi COJl y masmi cnepMy KHYpLIB CBIAYUTH NpO i 1a0i-IbHUM
piBeHb, 1m0 3HaxoauBcsa B Mexax 0,06...0,38 y.o./mu (Tabmn. 3), Ae mepmui moka-3HUK
BcTaHoBJIeHO Ha 150-y, a npyruii Ha 240—y m00u po3BUTKY. OCOOMUBICTIO NTHWHA-MIKH
uboro pepmeHTy OyJI0 MiABUILEHHS PIBHA NpOTArom 6, 7 1 8-ro micsauis y 6,3 paza (P <
0,001), 3 HACTYIHUM 3HWXEHHSM JI0 3aKiHYeHHsS ekcnepumeHty — 34,2 %. Ilicas 3-
TOJIMHHOTO 1HKYOyBaHHS 3pa3kiB 1i€l TkaHWHU Tipu t 38 “C BUSABIICHO 3arajibHE 3HU-
xeHHs aktuBHOCTI CO/I, MakcumanbeHuil ii criag Oyno BcTaHoBIIeHO Ha 7, 8 Ta 10-ii mi-
cs1l B Mexkax 26,3 — 44 %.
Busnauennsa KT y miia3mi ciepMu KHYpLIB IOKa3aja0 MNOCTIHHY 3MIHY ii aKTUBHOCTI BiJ

25,78 no 43,31 mxmoiab HyOs/xB. M, e MIHIMAILHUN MOKAa3HUK BCTAHOBIIEHO B 5-TH, a
MakcuManbHui 10- micsiuHOMY Bill, 3 pizHULIE0 MK HUMH 40,5%, 1110 BKa3zye Ha cTpi-
MKY JIMHaMIKy 3pOCTaHHS PIBHSI IIPOTSTOM 3a3HAu4eHOro nepiony. [HKkyOyBaHHS mi1a3Mu
CIepMHU KHYpUIB 6-, 7— Ta 8- MICAYHOTO BIKY IpU3BOAMIO 10 3HMKeHHS piBHA KT Big-
noBiaHo Ha 31,1; 16,4 ta 17,5 %. ®OyHKi0OHATIbHA AKTUBHICTH L[LOTO (DEPMEHTY B 1HKY-
OoBaHiil Ta3mi criepmu Big 9— ta 10-MicsyHUX KHYpLIB OyJia MEHII BpPa3jIuBOIO, 3HU-
KYIOUHCh BiqnoBigHO Ha 14,5 Ta 8,2 %.

Hianason xonuBaHHg kKoHueHTpauii ['T y mma3mi cnepMu KHYpLIB HPOTSITOM €K-
crnepuMeHTaipHoro nepiony O0yB y mexax Big 0,205 go 0,482 mMxMonw/n. Y mocCiimKy-
BaHIM TKaHWHI CIIOCTEPIraJIOCh 3MEHIICHHS KUTBKOCTI I[1€1 PEYOBUHU 3 5-T0 A0 9-r0 Mi-
CSILIB pO3BUTKY B 2,4 pa3za. Y mna3mi cnepmu kHypuis 150-, 180- ta 210- neHHOro BiKy
Micys IHKyOyBaHHSI BCTAHOBJICHO HAWBHIIY IHTEHCHUBHICTh 3MEHIIICHHS KOHIeHTparii ['T
BianmoBimHo Ha 26,1; 21,1 ta 34,8 %. Haiibuipin cTiiikoro 70 11p0r0 ¢aktopa Oyna s
TkaHuHa y 270-neHHoMy Biul. Beranosnieno, mo Ha 240-y 100y po3BUTKY Ta HACTYIIHI
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Junamika nepe6iry npouecis BPIIO B ni1asmi Ta cnepmi KHypuiB yKpaiHcbKoi crenoBoi nopoau, (M+m), n=10

Tabnuys 3

BikTBapun,mMmicauis

HOI;‘;;’SK“ 5 6 7 8 9 10
1| 2 1 | 2 1 | 2 1 | 2 1 [ 2 1 | 2
ITna3sma cnepmu

CO[L, 0,06 0,2 0,14 0,101 0,26 0,19 0,38 0,28 0,26 0,26 0,25 0,14
y.0./M11 +0,014 +0,01 +0,032 40,022 +0,05 40,025 40,076 0,064 | +0,042 40,031 +0,037 +0,025
KT, Mxmons | 25,78 20,63 37,71 25,97 40,03 33,37 035 32,7 41,32 35,30 4331 39,33
HyOp/xB.Mn | 44,29 45,01 +3,88 +3,33 +4,28 +3,13 +4,52 43,40 +4,98 4524 46,66 45,52
0,482 0,353 0,343 0,274 0,29 0,16 0,229 0,189 0,205 0,16 0,211 0,174
I'T, mxmons/n | £0,069 | 40,075 +0,062 +0,054 +0,035 +0,033 +0,051 +0,05 +0,035 +0,037 +0,039 +0,035
62,44 43,30 50,23 4433 45,47 44,74 431 33,55 36,87 32,08 40,27 37,75

AK, MKMOIB/I 5,08 +4.35 +4.04 43,93 +2.53 +6,27 +5,00 +3,05 +3,57 +4,48 +5,94 +6,49
TIAK, 57,88 46,76 48,26 43,06 47,85 32,73 45,46 34,88 42,99 33,97 36,28 22,71
MKMOJIB/IT 46,31 +4,34 +1,99 +2,90 +4,24 42,78 +4.8 43,37 +4,23 +4,77 +4,58 42,37
7K, 0,35 0,55 0,40 0,61 0,48 0,6 0,56 0,67 0,63 0,84 0,71 0,03
MKMOJIB/IT 40,03 +0,063 +0,04 40,075 +0,04 40,059 +0,04 40,1 +0,09 40,164 40,11 +0,11
M]IA, 1,08 2,28 2,76 6,01 7,69 12,14 20,75 21,04 21,88 23,10 28,97 2435
MKMOJIB/IT 40,22 +0,39 +0,36 +0,40 +0,61 +0.61 +1,81 +1,68 +1,89 +1,75 43,29 +1,55
CO[L, 0,09 0,023 0,2 0,06 0,29 0,164 0,43 0,33 0,33 0,36 0,31 0,35
y.0./M11 +0,017 | +0,008 | +0,047 0,017 | 0,055 40,045 40,094 40,071 40,045 40,046 +0,062 +0,08
KT, MxMois | 26,63 717 32,67 15,28 36,34 23,31 36,70 35,47 37,96 39,30 41,32 4437
HyOy/xB.Mn | +4,02 +1,99 4427 42,72 +3,19 +3,99 +3,57 42,79 +4,97 +5,06 46,31 45,95
I'T, 0,588 0,477 0,463 0,414 0,291 0,265 0,302 0,242 0,263 0,223 0,235 0,182
MKMONB/T | +0,085 | 40,095 +0,06 0,079 | +0,039 +0,064 40,061 40,058 40,037 40,029 40,039 40,045
AK MEMOTBIT) 5 46 | 1401 1421 1413 | 227 5,63 +4.19 1320 | 2321 £5.13 4,69 +5.10
TIAK, 57,88 51,01 46,94 45,55 48,30 36,61 44,40 40,35 43,283 37,38 41,21 35,84
MKMOJIB/IT 46,61 +5,64 42,16 +1,82 +4,17 +4,71 +5,08 43,95 +4,16 +4,32 +5,78 43,52

7K, 0,42 0,65 0,54 0,76 0,63 0,72 0,73 0,04 0,01 1,07 1,05 T2
MKMOJIB/IT +0,04 +0,04 +0,06 +0,05 +0,05 +0,05 +0,08 +0,06 +0,09 +0,11 +0,09 40,19
MJIA, 1,20 421 3,85 721 12,02 15,32 27,19 32,09 25,39 31,25 37,86 39,31
MKMOJIB/IT 40,16 40,36 +0,42 +0,88 +0,96 +0,88 +3,14 40,99 +4,56 43,13 43,84 42,68
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Ipumimka. 1 — 0o inkybayii; 2 — nicis inkyoayii.
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nepiou, IHTEHCUBHICTh 3HUYKEHHS PIBHS LIbOIO METa0OJIITY Micis IHKYOyBaHHS 0yii0
MEHUI 3HAaYHUM HIK Y 5-, 6- Ta 7- MICAYHOMY BIII1.

VY mnasmi ciepMu KHYpIB MPOTATOM €KCIepUMEHTalbHOro mnepioay BmicT AK
O0yB y miana3oni 36,87 ... 62,44, a JIAK — 36,28...57,88 mxmons/min. Y mimomy 3 150-i
10 300-i 1o6m xutTa crioctepiranoch 3meHmeHHs kutbkocTi AK 1 JIAK BignmoBigHO Ha
35,5 (P <0,01)137,3 % (P < 0,01). Haitbinein cyrreBuii cian konnenTpamii AK Biz-
OyBaBcs MPOTATOM 6-TO MicsIs po3BUTKY Ha 19,5, a xinpkicts JAK — 16,4 %. Y nocii-
JDKYBaHIN TKaHUHI KHYPIB, 1110 IijnaBaiu iHKyOauii, BMicT AK ynpooBx ekcrepumMeH-
TaJIBHOTO TIepioNy 3HMKYBaBcs B Mexkax 2 — 21,8 %, a JIAK na 10,7 - 37,4 %.
KonuenTpauisa /IK y miasmi cnepmu KHYpIIB, K1 poCiH, KoJauBaitach y Mexax Bin 0,35
1o 0,71 MKMOJb/1, e MIHIMAJIbHUM NMOKAa3HUK 3apPEECTPOBAHO Y 5-MICSIUHUX TBApHUH, a
MakcuMaiabHui — 10-micsiaHOMY BiMi, 3 pi3HULICI0 MDK HEUMHU B 2 pazu (P<0,001), mo
BKa3ye Ha HACUYEHHS MEPBUHHUMHU MeTabOoJITaMU MEPOKCUAALI JIMiIiB 1i€] TKAHUHU
31 30UIbIIEHHSIM BIKY.
Heo0xinHo 3a3HaunTy, 110 CyTTeBe NiABUILEeHHS BMICTY JIK BinOyBanock npo-tarom 7-
ro 1 8-ro MIcsIiB PO3BUTKY KHYpLIB BiAnoBigHo Ha 16,7 1 14,3 % 3 HacTynHUM IU1aTO
N0 3aKiH4eHHs 9-ro Micsusd, ane npoTsaroM 10-ro Micsis pO3BUTKY BCTaHOBJIEHO
MIIBUIIEHHS iX KUIbKOCTI Ha 14,8 %. [HkyOyBaHHS TUIa3Mu CHIEpMH KHYPIIIB CYTTEBO
BIIMBAJIO Ha PIBEHb JOCIIIPKYBAHOTO METa0O0ITY, SIKUH MIBUILIYBABCS B TAKUX MEXKaXx:
16,5 % (240-Ba no6a), 36,4 % (150-ta 106a PO3BUTKY), IO CBIAUUTH MPO ICTOTHY 10
uporo mporecy Ha nepedir BPITO. Cnin 3a3HaunTy, 1m0 HaiOuIbIa Ais mboro (GaxTopa
criocTepiranach Npu JOCSITHEHHI 8- 1 9-MICAYHOTO BIKY, a HalimeHia B 10 — micauHOMY
Billl KHYPIIIB.

VY mna3mi cnepMH KHYPILIB PI3HUX F€HOTHIIIB YIPOJOBXK JOCIIHKYBAHOIO IEpi-
oay xoHneHtpaiis MJIA Oyna B mmpokux mexax 1,08-28,97 MKkMoIIb/J1, 3pocTaroun 31
30UTbIIEHHAM BiKy. KUIbKICTP LIbOrO MeTaboJiTy HaWOUIbII IHTEHCHUBHO IIiIBUILYBa-
Jach ympoJoBk 6 , 7 1 8 — ro MICsIIB PO3BUTKY B KHYpI[IB BiANOBigqHO B 2,6; 2,8
(P<0,01); 2,7 paza (P<0,001).
BcranoBieHo, 1o B cnepMi KHYpIIB, sIKI pocTyTh, akTuBHICTH CO/] 3MiHIOBa-1ach y
takux Mexax Bix 0,09 mo 0,43 y.o./mi, 1e MIHIMaIbHUN TTOKAa3HUK 3apeeECTPOBA-HO Ha
150-1y, a makcumanpHuii Ha 240-y 100y pO3BUTKY, IO BigoOpaxkae 3arajabHe
3pOCTaHHS PIBHS IIbOTO €H3MMY IPOTITOM 3a3HAYEHOIo MepioAy. Y HOJalbIIOMY 0
3aKiHYeHHs excriepuMenTy piBenb COJl memio 3HmwkyBaBcs y Mexax 23,2 — 28 % mopi-
BHSIHO 3 8 MICSIIEM PO3BUTKY. Y LIJIOMY 3a Mepioj JA0CTIYy B L1 TKaHWHI KHYPI1B BHSB-
neHo 30uibienHs aktuBHocti CO/L B 3,4 paza (P<0,01).
Pisenp CO/Jl y cnepmi kHypuiB micis ii 1HKyOyBaHHSI 3HWXKYBaBCsl, ajle LW BIUIMB
3MEHIIyBaBCs 31 30UIbIIEHHAM iX BiKy. Tak, y 5-MICSYHOMY Billi aKTUBHICTh L[bO-TO
(dbepmeHTy y IpoiHKYOOBaHIN TKaHWHI 3HWXKYBaiack Ha 74,5 %, a Mo HOCATHEHHI HUMHU
8-MICSIYHOTO BIKY 3MEHIIEeHHs ii piBHS ctaHoBUjIO Juuie 23,3 %. [lo 3akiHueHHi 9-ro 1
10-ro wmicAliB pO3BUTKY B MpoiHKyOoBaHii crnepMmi akTtuBHICTH COJl 3pocrana
BiamosigHo Ha 8,41 11,5 %.
Otpumani JaHi cBiguarh mpo JjabuieHicTs piBHA KT y cnepmi kHypuiB, sKuii
3MiHIOBaBCs 3 26,63 1o 41,32 mxmoss HyOo/xB.Mi1, 1€ mepiiia BeIMurnHa 3apeecTpoBaHa
Ha 150-y, a apyra Ha 300—y moOy po3BHUTKY. Y IUIOMY 3arajbHOI0 3aKOHOMIPHICTIO
3MIHM I[OTO €H3UMY OYJI0 3pOCTaHHS aKTUBHOCTI BiJ 5-—TO 10 7-TO MICSIIIB PO3BUTKY
Ha 14,9 %, 3 HacTynHuM miaBuineHHsM . [ctotanii cnag aktuBHOCTI KT y miif TkanuH1
BiOyBaBc micis ii iHKyOyBaHHs 3MeHIrytounch Ha 73 (150-ta) (P < 0,01), 53,2 (180-
ta) 1 35,8 % (210-ta no6a po3sutky) (P < 0,05). Y 6utbmr gopocnomy Birti Ha 300-y g0-
Oy J)KUTTS, CIOCTEPIrajJoCh MABUIICHHS PIBHA JOCIIIPKYBAHOTO €H3UMY MICIs 1HKYyOarii
Ha 4,8 %.
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Bwmict I'T y ciepmi kHypuiB 3HaxoauThes B Mexkax Big 0,235 no 0,59 mxmouns/n. HacuueHictsb
UM MeTaboJITOM y JMOCHIIPKYBaHId TKaHHWHI MPOTSITOM E€KCIEPUMEHTY 3MEHIIuIach B 2,5
pasu (P<0,001). OcoOnuBICTIO OWHAMIKK I1i€i pPeYOBHMHH OyJIO 3HU-)KEHHS 11 KUIBKOCTI
npoTsiroM 6-ro 1 7-ro wmicsmiB BiamoBimHo Ha 11,2 ta 37,1 %, 13 Ha-CTYmHUM IIJIATO
YOPOAOBXK 8-ro Micsllsl Ta MOJAJIBIINM 3MEHIICHHAM J0 3aKiHYeHHs ekcrepuMeHTy. [Ipouec
1HKyOyBaHHS 3pa3KiB CIEPMH CYTTEBO 3HMXKYBaB KoHIeHTpa-uio I'T y kHypui 5-, 6- 1 7-
MICSYHOTO BIKY BignoBigHo Ha 19,8; 10,6 Ta 8 %. Y uinomy
B [TOAAJIBIIII [IEPI0IU BIUIMB TEMIIEPATYPHOTO (DaKTOpa Ha KUIbKICTh JAHOTO METa0OoITy
3MEHILyBaBCSl.
VY cnepmi monoaux kHypIiB kKoHneHtpanis AK konuBanacek Bin 35,16 no 63,43
Mkmounb/i, a JJAK Big 41,21 mo 57,88 mMxMomw/n, 3ayexauu Bif BIKy. MiHIMaIb-HUM
BmictoM AK y gocnipkyBaHId TKaHHHI YOPOJOBX EKCHEPUMEHTAJIbHOIO IEpioay
XapaKTepU3yBaJIMCh TBApUHU Yy Bili 10 MicsAIiB, a MAKCUMAJIbHUM y 5 MICALIB PO3BUT-
Ky. /[laHl exciepuMeHTy BKa3ylTh Ha Te, 110 31 30UIbIICHHSM BIKY KHYpIIIB Hacuye-
HICTh CIIEPMHU aCKOPOIHOBUMHU KHCJIOTaMU 3MEHILY€EThCS Y BiAHOBIIEHOT hopmu B 1,7, a
okucnenoi y 1,4 paza. BcranoBieno, mo HaOUIbII ICTOTHUH cniaj KoHueHTparli AK Ha
20,2 % BinOyBCS NPOTATOM 6-rO MICSLS KUTTSI, 3 HACTYITHUM I1JIaTO BIIPOJIOBX 7-T0 1 8—
ro MicsliB po3BUTKY. [IpoTe Bike MPOTAroM OCTaHHIX ABOX MICSAIIB €KCIIEPUMEHTY CIIO-
CTepirajioch nojaiplie 3MeHIIeHHs ii koHneHrpaiii Ha 14,7 %. Pisens JJAK npotsarom
JOCIIITHOTO TEPIoTy MOCTYMOBO 3HIKYBaBcs. KuTbKicTh OKHCIEHOT (hopMHU acKOpPOIHO-
BOi KMCJIOTH TOPIBHSHO 3 BITHOBJIEHOIO OyIia BUIOIO Bix 6-ro 10 10-ro MicsIiB pO3BU-
TKy. [HKyOyBaHHS 3pa3KiB CiepMU KHYPLIB MPU3BOAUIO O 3HMKEHHS KUIBKOCT1 acKo-
pOiHOBUX KuCHOT. Lle miATBepKyIOTh OTpUMaHi AaHi, a came Ha 150-Ty 100y pO3BUTKY
konnenTpaiisa AK 1 JIAK 3menmryBanace Bianosigao Ha 16,11 11,8 %.
Bmict JIK y cmepmi KHypHIB HpOTArOM JOCHIKYBAHOrO mepioAgy OyB JaOUlb-HUM 1
KonuBaBcs y aianazoni 0,42 - 1,05 mxmous/i.. [lepuinii moka3HUK BCTAHOBJIEHO HA MOYATKY
(150—rta no6a), npyruit nmo 3akiHyeHHi (300-ra no0a) eKkCHEepUMEHTY, L0 CBIAYUTH MPO
3pOoCTaHHs KOHIEHTparlii ux pedoBuH y 2,5 pasu (P<0,001). Ocobnusic-Tio muaamiku JIK
i Yac JOCHIDKEHHsS Oyl0 3pOCTaHHA KUIBKOCTI LHX PEYOBUH BIIHO-CHO IIOYATKY
nocimimkens Ha 22,2 (180-a mo6a) 1 33,3 % (210-a moba xwutts) (P<0,05). Yoponorx 8, 9 1
10-ro MicsiliB PO3BUTKY KOHLEHTpALlii BHBYAEMOTO META0OITy B TBApUH CYTTEBO HE
3MmiHIOBasiack. Ilpormec iHKyOyBaHHS CHEepMHU CYTTE€BO BIUIMBaB Ha piBeHb [IK, ix BmicT
3poctaB y 150-nmennux tBapuH Ha 35,4(P<0,01), 180-gernux — 29, 210-gennunx 12,5, 240-
nennux 12,3, a'y 300-gennux 25 %.
BceranoBieHo, 1mo B criepMi KHYpPIIB y 3a€KHOCTI BiJ BIKY KUIbKicTh MJIA craHoBuiia Bij
1,2 no 37,86 MkMOJb/J1. MiHIMAJIEHUM MTOKA3HHUK BHABJICHO HA S5-I Mi-CAIb, a MAKCUMAaIbHUI
Ha 10-i1 micaup KUTTSA. BMICT 11i€1 peuoBHHN 3MIHIOBABCS TAKUM YMHOM: CTPIMKE 30UIbIICHHS
koHreHTpamii B 3,2 paza (P<0,001) ympomomx 6-ro Mmics-11s, 13 MOJAJIBIIUM ICTOTHHM il
MIABUIICHHSIM HpoTAroM 7-ro wmicsus xutts B 3,1 paza (P<0,001). Taka 3aKOHOMIPHICTb
croctepiranach ynpoaosxk 8, 9 1 10- ro MicAIiB po3-BUTKY /10 MaKCUMaJIbHUX 3HAYCHbD.
[akyOyBaHHS 3pa3kiB CHEpMHM KHYPIIB CTUMYJIIOBA-JIo Iepedir BUIBHOPAJUKAIBLHOTO
OKHCIICHHS, IO MiITBEP/HKYEThCS MiABUIICHHAM KOH-1IeHTpamii MIA y 150-nennomy y 3,5
pa3u (P<0,01) 1 180-nennomy Biui y 1,9 paza (P<0,001). Oxnax, 31 30UIbIIEHHSM BIKY TBApUH
st 1IHOTO (PaKTOpa 3MEHIITYBAJIACH.
BucnoBku:
1. PiBenb ciepMonpoAyKIii B MOJIOIMX KHYPIIB YKPaiHChKOI CTEMOBOT MOPOIM Bif 5-10 10 8-
o MICSIIB JKUTTS ICTOTHO 30UTbIyeThes. OnepKaHHS BOX ESAKYJISATIB HA THXKACHb BiJ
KHypuiB 9- 1 10-MicsyHOro BiKy, B OCHOBHOMY, HE€ BHUKJIUKA€ 3HUXKEHHS SIKOCTI
CHEPMOITPOTYKIIII.
2. Y nepioj cTaHOBJIEHHS cTaTeBO1 (PYHKIIT B I1J1a3M1 Ta CIIEpMI MOJIOJUX KHYP-
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uiB 1iei nopoau npouecu BPIIO npuckoproroThes, piBeHb aHTHOKCHJIAHTHUX €H3UMIB
(CO/J 1 KT) 3pocrae, a neensumuux antuokcuaantiB (I'T, AK 1 JIAK) 3HmkyeThCs.
Haii6inp11 1HTEHCUBHO 111 POLIECH BiAOYBaIOThCA NPOTATOM 5, 6 Ta 7-ro MicsiliB ix po-
3BHUTKY.

3. IuxyOyBaHHS IJ1a3MU 1 CIEPMH IPU3BOAUTD JI0 CYTTEBOTO MPUCKOPEHHS IMPO-
tikanHs nporeciB BPITIO Ta Bucnaxenns cucremu AO3, 0co0JMBO Bpa3IMBUMH JI0 i
TeMIlepaTypHOro (akropa i TKaHUHU OyNu y 5-, 6- 1 7-MICIYHUX KHYPIIIB.

4. Ilepe6ir mpouecis BPIIO B mna3mi ciepMu KHYpLIB MOPIBHSIHO 31 CIIEPMOIO
B1I0YBa€ThCSl MEHII IHTEHCUBHO, aje y nepiiil TkanuHi piBeHb aktuBHOcTi KT 1 Hacu-
yeHHst AK OyB Bumuii.

IlepciekTUBU MNOAAJBIIMX JOCTHIIKeHb. [lomanbiii JOCHIDKEHHS 3 BHBYCHHS
MIPOOKCHIAHTHO-aHTHOKCHUIAHTHOTO TOMEOCTa3y y CIiepMi KHYPIIiB YKpaiHChKO1 CTero-
BOi mopoau OyayTh CHIPSIMOBaHI Ha PO3pOOKY 3aco0iB peryisuii ix pernpoayKTUBHOT
3/1aTHOCTI.
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ITPOOKCHAHTHO-AHTHOKCHIAHTHBIH FTOMEOCTA3 B ITJIABME U CIIEPME

XPAYKOB YKPAMHCKOH CTEITHOH BEJIOH ITOPO/IbI

Cmosnoeckuii B. I'., JIbeosckutl HayuoHanIbHbIU YHUBEPCUMEN 6eMEPUHAPHOU MEOUYUHDL U

ouomexnonoeui umenu C. 3. Icuyxozo

Hlocmsa A. M., Ycenko C. O., Uncmumym ceunogoocmea u azponpomviuieHHO-20

npouzeoocmea HAAH

B cmamve npeocmasnenvi omoenvhvie ocobennocmu  npPOOKCUOAHMHO-

AHMUOKCUOAHMHO20 20Me0Cmasa 6 Nla3me U Chnepme XpAYKo8 YKPAUHCKOU CHenHoll
Oenou nopoosl 8 Nepuoo CMAHOBNeHUsl NOJIOBOU PYHKYUU. Ycmanoseneno, ymo yposeHs
CHEPMONPOOYKYUU 8 MONOObIX XPAUKOE OMm 5-20 00 8-20 MeCAYe8 HCU3HU CYUieCmeeHHO
yeenuuusaemcs. llonyuenue no 0sa 2aKynama Ha Heodenro om xpaukog 9-10-mecaunozo
803pacma, 8 OCHOBHOM, He Bbl3bl8AEH CHUICEHUS Ka4ecmsea cnepmonpooykyuu. B nepu-
00 CcmMano8ieHUus NOoNo6oU (YHKYuu 6 niasme u cnepme MOJOObIX XPAUKO8 Npoyecc
CPIIO yckopsiemcs, yposenv anmuoxcudaumuwix su3umos (CO/[ KT) eozpacmaem, a
HeaH3umHublx anmuoxcuoanmos (I'T, AK u JJAK) cuuscaemca. Haubonee unmencusro
MU npoyeccyl NPOUCXooam 6 meyenue 5, 6 u 7-20 mecayes ux pazeumusi. Unkyouposa-
HUe NIa3Mbl U CHepMbl NPUBOOUM K CYUWECMBEHHOU UHMEHCUDUKAYUU NPOMEKAHUsL
npoyeccoe CPIIO u ucmowenuio cucmemor AO3, ocobenHo yyscmeumenbhbl 3mu mKa-
HU K Oelicmeuio memnepamyprHoco gaxmopa oviiu 6 5-, 6- u 7-MecAuUHbIX XPAUKOS.
IIpomexanue npoyeccoe CPIIO 6 niasme cnepmvl XpsAuKko8 CpAGHUMENbHO CO CNEPMOU
npoOUCXooum MeHee UHMEHCUBHO, HO 8 nepeol mrkanu yposenvb axkmusHocmu KT u
Hacviuenus AK ovin 6onee svblcokum.

Knrouesvie cnosa: xpsaku, cnepma, npookcudanmHo-anmuoKCUOAHMHbI 20Me0-

cmas.

PROOXIDANT AND ANTIOXIDANT HOMEOSTASIS IN PLASMA AND SPERM OF BOARS
OF THE UKRAINIAN STEPPE WHITE BREED

V. Stojanovski, Lviv National University of Veterinary Medicine and Biotechnol-ogy S.Z.
Gzhytsky

A. Shostia, S. Usenko, Pig Breeding and agroindustrial production of NAAS

In the article it is lit up some peculiarities of prooxidant and antioxidant homeo-stasis in
plasma and sperm of boars during the period of a formation of sexual function. It was
determined that a level of sperm production in young boars from 5-th to 8-th
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month of a life substantially increase. Receiving two ejaculates a week from boars of 9-
th — 10-th month age mainly doesn’t cause lowering the quality of sperm production.
During the period of a formation of sexual function in plasma and sperm of young
boars, the processes of FRPO are accelerated, a level of antioxidant enzymes (SOD and
CT) increasing, but not enzymes antioxidants (CT, AA and DC) lowering. The most in-
tensively these processes occur during 5-th, 6-th and 7-th months of their development.
The incubation of plasma and sperm causes to the essential increasing processes FRPO
and the exhaustion of a system A03, especially these tissues were sensitive to the action
of a temperature factor in 5-th, 6-th and 7-th months of young boars.

The course of processes FRPO in plasma of sperm in young boars in compari-son with
sperm occur less intensively, but the level of the activity of CT and the satura-tion of AA
and DC is higher in the first tissue.

Key words: boars, sperm, prooxidant and antioxidant homeostasis.



