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The peculiarities of formation of prooxidant-antioxidant homeostasis (PAG) in boars of different types
of higher nervous activity have been studied. Using motor-nutritional techniques, it has been opposed adult
boars of the Large White breed aged 24-36 months according to the main types of higher nervous activity
(HNA). Four groups of 3 heads each were formed. The first group includes animals of a strong balanced
lively (mobile) type,; group Il includes a strong balanced calm (inert) type, group Il includes a strong
unbalanced (unrestrained) type; group 1V includes a weak type of higher nervous activity. Sperm was re-
ceived from boars manually, taking into account the total time of ejaculation, dividing the ejaculate into 4
fractions — F| — the first, F2 — the second, F3 — the third, Fq— the fourth. PAGs in blood and ejaculates of
boars were evaluated by the intensity of peroxidation processes (xanthine oxidase, diene conjugates, TBA-
active compounds) and antioxidant defense systems (superoxide dismutase, catalase, reduced glutathione,
ascorbic acid, vitamin A and vitamin E). Sperm contained higher amounts of diene conjugates and TBA-
active complexes (P < 0.05) compared to blood. The second tissue relative to the first one is characterized
by a higher level of antioxidant defense: catalase activity, concentration of ascorbic acid, vitamin A and
vitamin E. The process of PAG formation in the tissues of boars depends on the type of higher nervous
activity (HNA). Thus, in individuals of a strong balanced lively and calm type, the course of peroxidation
processes is somewhat slower because of a lower concentration of diene conjugates and TBA-active com-
plexes. It was determined the fact that in blood and sperm of boars of strong unbalanced and weak types of
HNA the course of peroxidation is more intense, the antioxidant defense system is at a lower level that is
connected with less superoxide dismutase activity (P < 0.05), concentration of ascorbic acid (P < 0.001),
vitamin A (P < 0.01-0.001), and vitamin E (P < 0.001). In the second and third fractions of ejaculate of
boars, the PAG is shifted in the direction of probable acceleration of peroxidation processes, especially in
strong unbalanced and weak types of HNA because of a higher concentration of diene conjugates, dehy-
droascorbic acid. Animals of a strong balanced lively and calm types of HNA are characterized by a higher
level of antioxidant defence — catalase activity, superoxide dismutase, reduced glutathione, ascorbic acid
and vitamin E. In the first and fourth fractions of ejaculate, peroxidation processes are slower and there is
no superoxide dismutase activity and the amount of vitamin A and vitamin E.

Key words: boars, types of higher nervous activity, sperm production, blood, peroxidation, antioxidant.
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M. JIvsis, Ykpaina

’[Tonmascwra depacasna azpapna axademis, m. Ilonmasa, Ypaina
3Vipaincoxa meduuna cmomamonoziuna axademis, m. Ilonmaea, Yrpaina
‘Ionmascoruil ynieepcumem exonomiku i mopeieni, m. Ilonmasa, Yrpaina

Jocniooceno ocobrueocmi (hopmyeants npOOKCUOAHMHO-GHMUOKCUOaHmMHo20 2omeocma3zy (IIAI) y kHypis-naiOHuKie pizHux munis eu-
woi Hepeoesoi disnvrocmi. Bukopucmosyouu pyxoeo-xapuogy memoouxy, npomunosaro 0OpOCIux KHypie-niiOHUKieé eeauxoi 6inoi nopoou
6ikom 24—36 micayie 3a ocHoOBHUMU munamu euwoi nepeoesoi distenocmi (BH/). Cghopmosano yomupu epynu no 3 2onosu 6 kodxcHiil. [Jo
1 epynu 3auucneno meapum CunbHO20 8PIBHOBANCEHOZ0 XHC8AB020 (PYXAU6020); 1l epynu — cunbHO20 8PIBHOBANCEHO20 CNOKIIHO20 (iHepmHO-
20); Il epynu — cunvbHo2o HegpigrHogadiceno2o (Hecmpumnozo); 1V epynu — crabkozo munie suwoi Hepeosoi disibnocmi. Cnepmy ompumyea-
U IO KHYPIG-NIIOHUKIE MAHYAHO 3 YPAXYBAHHAM 3A2ANIbHO20 YACY esKyaayil, posoiniatouu eakyiam Ha 4 ¢paxyii — F1 — nepwa, F> — opyea,
F3 — mpems, Fq— uemeepma. IIAI" y kposi ma esKynamax KHypi6-niiOHUKI6 OYHIHIOBANU 3a IHMEHCUBHICIIO NPOYeci8 NepoOKCUOHO20 OKUC-
HeHHs (Kcanmunokcuoasa, 0ienosi kow woeamu, TEK-axmueni cnonyku) i cucmemu aHmMuoKCUOGHMHO20 3AXUCHLY (CYNepoOKCUOOUCMYmMA3d,
Kamanasa, GiOHOGNeHUll 2IymamioH, ackopbinosa kucioma, eimamin A i eimamin E). V cnepmi euseneno euwy KinbKicmov Oi€HOBUX
Ko toeanmie ma THK-akmuenux komnaexcie (P < 0,05), nopienano 3 kpos10. /[pyea mxkanuna wo0o nepuioi Xxapaxmepusyemucsi OLbuuUM
Pi6HeM aHMUOKCUOAHMHO20 3aXUCITY. AKMUBHICIIO KAMAA3U, KOHYeHmpayieto ackopoinosoi kuciomu, eimaminy A i eimaminy E. Ipoyec
dopmysanns [TAI' y mxanunax knypie-niiOHUKie 3aiexicums 8i0 muny euujoi Hepeoeoi oisibnocmi. Tak, 8 0COOUH CUTLHO2O 8PIBHOBANCEHO20
210606020 | CNOKIUHO20 Munie nepebic npoyecié nepokcuoayii dewo cnosilbHeHUll — MeHWa KoHyeHmpayis Olenogux KoH toeanmis i THK-
AKMUBHUX KOMNIEKCi8. Bcmanosneno, wjo y Kpogi ma cnepmi KHYpi6-niiOHUKI6 CUTbHO20 He8PI6HO8ANCeH020 i ciabkoeo munie BHJ[ nepebiz
npoyecie nepokcuoayii 6i00y8acmbCsl IHMEHCUBHIWE, CUCeMA AHMUOKCUOAHMHO20 3aXUCTTY HA HUMNCYOMY DIGHI — MeHua aKmueHICMb
cynepoxcudoucmymasu (P < 0,05), xonyenmpayis acxop6inosoi kucromu (P < 0,001), simaminy A (P < 0,01-0,001), ma eimaminy E
(P < 0,001). Y opyeiii i mpemiii hpaxyisx eskynamy kHypie-niionukie ITAI smiuyyemocsi 6 Hanpsmi 8Ipo2iOH020 NPUCKOPEHHS Npoyecie nep
oxcuoayii, 0coOOIUBO Y CUTLHO2O HEBPIBHOBANCEH020 I ciabko2o munie BH] — binvuia konyenmpayis dieHosux KoH 1oeamis, de2iopoackopbi-
H060T Kucromu. Teapunu CUIbHO20 BPIBHOBANCEHO20 JHCBAB020 | ChOKiHO20 munie BH/] xapakmepusylomvcsa suuum pieHem anmuoKcuOan-
MHO20 3aXUCMY — AKMUBHICIMIO KAMANA3U, CYREPOKCUOOUCMYMA3U, KIIbKICMIO 8IOHOBIEHO20 2IyMAMIOHY, ACKOPOIHOBOI KUCIOMU | 6IMAMIHY
E. V nepwiil i uemeepmiii (hpaxyisax esxynamy npoyecu nepoxcuoayii 6i06yearomvcs noGiibHiue ma 8i0CymHi aKMueHiCms cynepokcuoouc-
mymasu, eimamin A i gimamin E.

Knrwowuosi cnosa: knypu-niioHuku, munu suwjoi Hepeosoi OisibHOCMmi, CNEpMONPOOYKYis, KPO8, NepoKcudayis, aHmuoKCUOanmu.

Beryn TUYHUX KOHCTaHT ICTOTHO BIUIMBA€ Ha SIKICTh CHEPMO-
NpOXyKLii, PYHKIIOHATIBHY aKTUBHICTh CIIEPMIiB Ta 3/1aT-
IHHOBaIiHMIT PO3BUTOK rayry3i TBAPMHHHULTBA MOTpe-  HicTh ix a0 3ammigaeHHs (Usenko et al., 2020). Kopury-
Oye pO3KPHUTTS 1 BUKOPHCTAaHHS HOBHX MEXaHI3MIB Iepe-  BaHHS JaHMX IMPOILECIB IUIIXOM JOJaBaHHSA B KOPM CIIO-
0iry i3i0JOTiYHUX MPOIIECiB, SKi BiIOYBAalOTBCS y TBa- JyK AaHTHOKCHAAHTHOI [ii TO3BOJSE ONTHUMI3yBaTH ix
PHH, O0COOJIMBO B HANPSIMKY ajanTaiii 10 HOBHX BHYTPi-  BIATBOpIOBaJIbHY (QyHKIi0. OIHAK 4YacTO TPAIUIsE€ThCS,
LIHIX Ta 30BHIMIHIX MMOJPa3HUKIB, 10 3MIHIOIOTh QYHKILII 110 Y TBapHH [Iisl [IUX CHOJYK ICTOTHO HE MPOSIBIISIETHCA.
OpraHi3My Ta € HEOOXiZHWMH Ui MmigBUINEHHS ixHBOI  lle, oueBMIHO, 00YMOBIEHO BUKOPHCTOBYBAaHUMU J03aMHU
POTYKTUBHOCTI. Ta TXHIMHU 1HAUBIyaTbHUMHU OCOOJIMBOCTSMH, JI€ B OCHOBI
JloBeneHo, 10 pe3UCTEHTHICTh Ta OKPEMi HPOJYKTHB-  YacTO JIKHUTh IHTEHCHBHICTD MPOTIKaHHS HEPBOBHX IPO-
Hi TOKa3HUKH CLIbCHKOTOCIIONAPCHKUX TBapuH 0o0yMoB-  1eciB (Sysiuk et al., 2018; Postoi et al., 2019).
JIIOIOTHCS BJIACTHBOCTSIMH HEPBOBOI CUCTEMHU 4Yepe3 0co0- OpHak 1 morenep 00cCsAr IPYHTOBHUX JITEpaTypHHUX
JIMBOCTI (hOPMYBaHHSIM YMOBHO-Pe(IEKTOPHOT MiSUIBHOC-  JTAHWX MIONO0 OCOOJIMBOCTEH (hOpMyBaHHS TOMeocTasy y
Ti, siIKa 3MiHIOE romeoctaTHyHi KoHCTaHTH (Trokoz & — KHypIB-IUIIJHHKIB 3 ypaXyBaHHSIM THIIOJIOTIYHHX OCOOJIH-
Shesterynska, 2017; Kravchenko-Dovha et al., 2018; BocTel BHIIOi HEPBOBOI CHCTEMH € BKpail 0OMeKeHUM. Y
Postoi et al., 2019). 3B'SI3Ky 3 IIUM 3 HAYKOBOI i MPAKTUIHOI TOYOK 30py BaXK-
Cepen ronoBHUX (akTOpiB, MmO 3a0e3meuyoTs edek-  JTHBO AOCHITUTH BIUIMB IHIUBIAYAIEHUX OCOOIHMBOCTEH
THBHE BEIICHHS Tally3i CBUHAPCTBA, € IINPOKE BUKOPHUC-  KOPTHKAIBHOI perymsuii Ha roMeocTaTHYHI KOHCTAHTH B
TaHHS LITYYHOTO OCIMEHIHHSA CBUHOMATOK. MakcUMallbHa — Pi3HMX TKaHMHAX LMX TBAPHH.
peaizailisi TeHeTHYHOIrO MOTEHINAMY KHYPIB-IUTIJHHUKIB € Mema 0ocnioscenv — 3’siCyBaTH BIUIMB THUIIB BHUIIOT
MOXJIMBOIO JIMIIE NPU (i310JI0TiYHO NPaBUIBHOMY OTPH-  HEPBOBOI MisIbHOCTI Ha (OpMyBaHHS NPOOKCHAAHO-
MaHHI CliepMH, IO 0a3yeThCsi Ha MOBHOMY MNpOSIBICHHI  aHTHOKCHJAQHTHOI'O FOMEOCTa3y y KHYPIB-IUTiIHUKIB.

CTaTeBUX PEeQIIEKCIB, 5IKi 00YMOBIIIOIOTHCSA OCOOIMBOCTSI- JInst MOCATHEHHS TOCTaBJICHOI METH BHKOHAHO TakKi
Mu Bumoi HepBoBoi aisuibHOCTI (Evdokymov, 2013).  3agdanmus:

Came BpaxyBaHHsS IHIMBIAyalbHHX OCOOJMBOCTEH LHX - BU3HAQUEHO THII BHUIIOi HEPBOBOI [isUIBHOCTI Yy
TBapHH B IIepio] IPUBYAHHS 1| BAKOPUCTAaHHA OIIEPaTOpPOM  KHYPIiB-TUTiTHUKIB;

JI03BOJISIE 3MEHILUTH iXHIO CTPECOYYTIIMBICTh 32 PaXyHOK - JOCTI IDKEHO CTaH MPOOKCUIAaHTHO-

3HIDKCHHSI PIBHS KOPTHKOCTEPOIMiB, IO JO3BOJSE 30epi-  aHTHOKCHIAHTHOTo romeoctasy (ITAI') y kpoBi Ta pi3HUX
ratd  (i3ioJOrIYHO HOpMalibHE TPOTIKAHHS TPOLEciB  (PaKLisfX esKyJIATy LUX TBAapHH 3aJeKHO BiJ| THIIIB

MiTo3y y cim’sinukax (Flowers, 2015). BHIIOi HEPBOBOI MisSTIBHOCTI.
Excnepumentamn [lanuyka O. B. (Danchuk, 2018)
JIOBEJICHO BIUIMB OKPEMHX THITIB BHIIOI HEPBOBOI IisUTb- Marepia i MmeToan 10CaiTKeHb
Hocti (BH/) w©a dQopmyBaHHS  NPOOKCHAAHTHO-
AHTHOKCHJIAHTOTO TOMEOCTa3y y CBHHEW Pi3HOIO BiKy 3a ExcriepuMeHTH MPOBEICHO B yMOBaX CTAHIIN MTy4Y-

Ii1 pi3HUX CTPECOBHMX YMHHHKIB. 3MiHA JAHUX TOMEOCTa-  HOTO OCIMCHIHHS CBHHEH [HCTHTYTy CBMHApCTBa 1 arpor-
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pomuciioBoro Bupoouunrea HAAH ta JlepxaBHoro mij-
npuemcTBa “ocmigae rocnogapeto “Crenne” IC i ATIB
HAAH”.

[t BU3HAYEHHS! OCHOBHMX THUIIOJIOTIYHHMX BJIACTHBO-
CTei HEePBOBOI MISIILHOCTI Y CBMHEHW BHKOPHCTaHO CIIPO-
LICHY PYXOBO-XapuoBY METONUKY, HPHCTOCOBAaHY [0
BHPOOHHYNX yMOB, SKa BiATIOBimae GiomoriyamM i ¢izio-
JIOTIYHUM OCOONMBOCTAM CBHHEH. JlaHa MeTOOMKa Ja€
MOXKJIMBICT BH3HAYHUTH THUIIOJOTIYHI OCOOIMBOCTI CBH-
weil mporsirom 4-5 maiB (Evdokymov & Kamaldynov,
2020). Busnauenns tumie BHJ] mpoBoamnu 1uisixom
JICTaJIbHOI0 BHBUCHHS IXHBOI MOBEIIHKH. I3 MpoTHIIOBA-
HUX KHYPIB-ITITHUKIB BEJIMKOI 01701 mopoau BikoMm 24—
36 Mics1iB 32 OCHOBHMMH THIIaMH BHUIOI HEPBOBOI CHC-
TeMH Oyso chOPMOBaHO HYOTHPH I'PYNH IO 3 TOJOBU B
KOXHIA. | rpyma — CHIBHHH BpPiBHOBa)XKEHUH IKBaBUI
(pyxmuBuit); I rpyma — CHIBHIIA BpiBHOBaKCHUN CITOKIH-
Hu#l (imeptHuit); Il rpyma — cunpHUN HEBPiBHOBAKCHUI
(mectpumumit); IV rpyma — cmabkmit Tum BH/I. Kpim
L[bOTO, 3BEPTAJIN YBary Ha IpOsB 5 0€3yMOBHHX CTaTEBUX
pedeKciB — JIOKOMOTOPHOTO (30JIMKEHHS, CTaTeBUI
HOTSIT), epeKlii, 00iiMaIbHOTO 1 MapyBaJbHOTO.

[TopanxoBaHi KHYpHU-IUTITHUKU 32 THIIOM BHIIOI HEp-
BOBOT JISUTBHOCTI Mali OKpeMi 0i0JOTi4Hi O0COOJIMBOCTI.
TBapuHU CHIBHOTO BPIBHOBa)KEHOTO >KBABOI'O THITY Xa-
PaKTepHU3yBaJMCh MIIHOI0 KOHCTHTYLIEI0, AKTHBHOIO
peaki€ero Ha 30BHIIIHI MOJIPa3HUKH 3 J0OpEe OPiEHTOBHIM
pedrekcom.

TBapuHU BPIBHOBaXEHOTO CIOKIHHOTO THITY MAald
no0pe pO3BHHEHW KICTKOBHH 1 M’A30BHH Kapkac, 3HHU-
KeHa IXHA pyXOBa aKTHBHICTH CYNPOBOJDKYBAJIach OXKH-
piHHSM, 1HOJII BOHHM cJla00, HEBMIJIO OPIEHTYBAINCH Y
NPUMILIEHHI.

[TpescTaBHUKU CHJIBHOIO HEBPIBHOBRXEHOIO THILY,
MarouM MilHy TiIOOYZOBY, 1OoOpe pearyBajiu Ha 3MiHU
MOJJPa3HMKIB 30BHIIIHBOTO CEPENIOBHUINA, a TAKOX Y HHUX
cJ1a0Ko BUpOOIISIINCH YMOBHI pediekcy.

CrnaOkuii THI HEpBOBOI cHUCTeMH OyB y KHYpiB-
DT THUKIB, SIKi Malld cIa0Ky KOHCTUTYIIIO, HACTOPOKEHO
pearyBamu Ha 3MiHy He3HailoMOi 0OCTaHOBKH, Oakain
VHHUKATH TOMIpHUX 1 CHIIBHUX moApa3HukiB. Lli TBapuHU
Maly HiJBHIIeHY 30YyAIHMBICTh, MIBUAIIE BUCHAXYBAIINCh
IIPY IHTEHCUBHUX CTaTEBUX HAaBaHTAXKEHHSIX.

CriepMy OTPHMYBAJIH BiJl KHYPIiB-IUTIIHUKIB MaHyajb-
HO i3 BpaxyBaHHSIM 3arajibHOTO 4acy esiKOJISLil, po3aiis-
104 eskyyAat Ha 4 ¢pakuii — Fy — nepa, F, — npyra, F3 —
Tpets, F4 — 4erBepra, 3 mojanbmuM BiOOPOM 3pasKiB.
SIKicTh criepMH BU3HAUWIIM 32 TAKUMH TTOKA3HUKAMU: Bara
eSKYJIATY, KOHIEHTpALlis, PYyXJIMBICTh Ta BIXMBaHICTh
CrepMiiB 3rigHO 3 [HCTpYKIi€l0 31 ITYYHOTO OCIMEHIHHS
(Melnyk, 2003). Pexxum cTaTeBOr0 HaBaHTa)KEHHS CKJIa-
IaB 2 caJKd Ha TWXKICHb. I YHUKHEHHS TraJbMiBHUX
HEPBOBUX IPOIIECIB MPH BHUSBJICHHI CTAaTEBOrO peduieKcy
y MaHexi 30epiranu yMoBH [uisi JOpMYBaHHS NO3UTHBHUX
YMOBHHX pediekciB (MiClle OTPUMAHHS CIIEpMH, HE3MiH-
HE 4y4esI0 CBUHOMATKH, OJJMH TEXHIK).

Hdas OLIIHKHU CTaHy MIPOOKCHJIAaHTHO-
AQHTUOKCUJIAHTHOTO CTaHy B OpraHi3Mi KHYpIB-IUTIIHUKIB
aHaJI3yBaJIM KPOB Ta CHEpMy. |HTEHCHBHICTH Iepediry

NPOLIECIB IEPOKCHIHOTO OKUCHEHHSI BU3HAUYAIIU 3 PE3UC-
TEHTHICTIO EPUTPOLMTIB A0 IIEPOKCHIHOIO I'€MOJIi3y
(Kaidashev, 1996), aktusHictio kcanTnHOKcuaasu (KCT)
(Shabunyn, 2010), KOHILIEHTPALlSIMH JIEHOBHUX
koH roratiB ([K) — cnexrpodortomerpuuno (Havrylov &
Melkorudnaia, 1983) i TBK-akTUBHUX KOMIUIEKCIB (aJTb-
JeTiqn 1 KeTOHH) (hOoTOENEeKTPOKOIOPUMETPHIHO
(Kaidashev, 1996). Cran cucteMu aHTHOKCHIAHTHOTO
3aXUCTy OLIHIOBAJIM 32 AKTUBHOCTSMH CYIEPOKCHAINC-
myTtazu (COM) (Brusov, 1976) ta karanasu (Koroliuk et
al., 1988), KUIBKICTIO  BIIHOBJIEHOTO  TIJIyTaTiOHY
(Shabunyn, 2010), Bitraminy A i Biraminy E (Kovalenko et
al., 2005), ackop6inoBoi (AK) ta nerizpoackop0iHOBOT
kuciot (JAK) (Kaidashev, 1996).

OtpumMaHuii TUQPOBUIT MaTepiall CTATUCTUYHO OIpa-
IIFOBYBAJIM 32 JOIIOMOTO0 Tporpamu Statistica mrs Win-
dows XP. [Ins mopiBHSAHHA JOCHTIKYBaHUX TOKa3HUKIB
Ta IXHIX MDKTPYHNOBHX pIi3HUIBP BHKOPHUCTOBYBAIIH
t-kputepiit CT’1o/ieHTa, a pe3yJIbTaT BBAXKAIHM BIPOTiIHIM
micis P <0,05.

Pe3ysabTaTH Ta iX 00roBOpeHHs

JlaHi eKCIIepUMEHTY CBII4aTh IPO Te, [0 KHYPH 13 pi-
3auM tunoM BHJI matote okpemi ocobimBocTi (opmy-
BanHs [TAT y kposi (tabin. 1). Tak, piBeHb epOKCHIHOT
PE3UCTEHTHOCTI EPHUTPOIUTIB KOJHMBaBCcA Big 7,3 10
10,5 %, ne mepiuii MOKa3HUK 3apeeCTPOBAHO Y MpPEACTa-
BHUKIB CHJIBHOTO BPIBHOBa)XKEHOTO JKBAaBOTO, a IPYTHUH —
CHIIBHOTO HEBPiBHOBA)XKEHOTO THUIIIB, MIXKTPYIIOBA PI3HHUIIA
cranoBuna — 42,4 % (P < 0,05). Bapro 3a3naunty, mo y
0co0OUH c1abKOro THUMY MOPIBHSHO i3 TBAPUHAMHU BPIBHO-
Ba)KCHOTO JKBABOTO 1 criokiiiHoro TumiBe BH]I akTuBHICTB
KCT 6yna menmioro Bigmosiauo y 1,6 (P < 0,001) ta 1,3
pasy (P <0,001).

BcranoBneno, 1mo HaiOuLIBmIOW KoOHIEHTpamieo K
XapakTepu3yBannuch kKHypu-mianuku 111 rpymy, sika Oyna
BUIIOK0 Ha 16,7-36,1 % moxo iHmmx rpymn. [lpu mpomy
BMICT BTOPHHHUX TPOAYKTiB mepokcupamnii — TBK-
aKTUBHUX KOMIUIEKCIB OyB MakcuManbHuUM y TBapuH 11 i
IV rpyn. Ilicns iEkyOyBaHHS 3pa3KiB KpOBiI TBapwH Yy
MPOOKCHIAHTHOMY Oydepi BHSBIEHO ICTOTHE HAKOIH-
YeHHsI KUTbKOCTI 1iux cronyk y I ta Il rpymn BianosigHo Ha
18,5125,6 %.

VY KHypIB-IUTITHUKIB CHJIBHOT'O JKBABOTO THITy aKTHB-
Hicth COJI CyTTEBO MEepeBaXkajia BCTAHOBIICHY Y CHJIBHO-
ro HeBpiBHOBaxxeHoro Ha 41 % (P < 0,01) ta cmabkoro
tumiB — 34,9 % (P < 0,05). 3a 3maTHICTIO 7O 3HEMIKO-
JUKEHHSI TIEPOKCHAY TiJIpOreHy Y TMOpSAKY 3pOCTaHHS
AKTHBHOCTI KaTajla3W eKCIIEpUMEHTaJIbHI TBAPUHH PO3IIO0-
nimamch TakuM grHoM: 111 I, IV Ta Il rpymm.

JocnimkeHHs piBHS BiTHOBJICHOTO TIIyTaTiOHY, ITOKa-
3aJ10, 1110 HAWIHTEHCUBHIIIE BiH BUKOPUCTOBYEBCS KHYypa-
MU-TUTIIHUKAMH CJ1a0KOro, OUTbLI MOBUIBHO MeTadoIi3y-
€THCSI y CUIILHOT'O HEBPIBHOBAXKEHOTO Ta BPIBHOBa)KEHOT'O
iHepTHOro TUHIB. [Ipy 1ILOMY MakCHMallbHO HAaCHYEHOIO
I[I€I0 PECUYOBHHOIO Oyjia KPOB TBAPHH CHJIBLHOIO JKBABOTO
THILY.

Scientific Messenger LNUVMB. Series: Agricultural sciences, 2020, vol. 22, no 93

5



Hayxkoguii Bichuk JIHYBMB imeni C.3. Ikuuskoro. Cepisi: Cinbebkorocnoaapeski Hayku, 2020, T 22, Ne 93

Taoauns 1

[TpookcHIaHTHO-aHTHOKCHIAHTHUN TOMEOCTa3 y KpOBI KHYPIB-IUIIHUKIB 3aJEXKHO

IisIbHOCTI, M+ m, n=9

BiJl THITy BHWIIOi HEPBOBOL

Tunu BUIIOi HEPBOBOT MisTTBHOCTI

CuitbHUI BpiBHOBaXKEHUI CuitbHui BpiBHOBaXKCHUI CunbHUI HEBPIBHOBaXKCHUH Crabxuit
JKBaBUH CHIOKIMHUIA
(I rpyna) (Il rpyma) (I1I rpyna) (IV rpyna)
[lepokcuaHa pe3UCTEHTHICTh EPUTPONHUTIB, %
7,35+ 1,04 8,33+1,97 10,47 £0,99" 9,78 £ 0,89
KcanTnHOKCH1a38, MKMOJIB/TI
35,44+ 1,03 30,09 = 1,19 27,83 £1,94™ 22,67 1,98
JlieHOBI KOH’FOraTH, MKMOJIB/JT
3,35+0,74 2,71 +0,34 4,24 +0,82 3,53+0,67
TBK-akTHBHI KOMIUIEKCH, MKMOJIB/JI
9,83 +£1,55 7,17 +1,65 12,18 2,15 13,72+ 1,99
TBK-akTHBHI KOMIUIEKCH MicIIsl iHKYOyBaHHS, MKMOJIB/JI
12,065 +2,71 9,641 +1,93 13,39 +£2,31 14,22 £2,47
CynepokcuaucMyTasa, yo/mi
0,83 £ 0,09 0,74 +0,11 0,49 + 0,06™ 0,54 +0,07*
Karamaza, HxO2/xs./n
123,11 +9,84 165,17 £11,32" 102,44 + 10,49 130,78 + 12,79
BigHOBICHUH TTyTaTiOH, MKMOJIB/JT
0,62+0,11 0,48 + 0,09 0,43 +£0,07 0,39 +0,08
Ackop0iHOBa KHUCIIOTA, MKMOJIB/JT
26,35 +2,74 25,78 £ 1,57 12,27 £ 1,69 20,14 +1,87
JerinpoackopOiHOBa KHCIIOTa, MKMOJIB/JI
20,16 + 1,47 17,35+ 1,30 20,75+ 1,56 24,31 £0,64"
Bitamin A, MKMOJIB/J
1,63 + 0,26 1,47 +£0,13 1,89 +0,16 1,74 +0,19
Bitamin E, MKMOJIB/JT
12,78 £ 1,73 11,25 +1,62 9,72 £1,23 8,37 +1,22"

IHpumimra: *— P <0,05; **~ P <0,01; *** — P <0,001 — nopiBusio 3 I rpymnoro

BaxxuBuM € Te, 0 B Y TBapHH CHIBHOTO HEBPiBHO-
BakeHoro tuny BHJI BusiBiIeHO HaliMeHIy KIIbKICTh
ACKOPOIHOBOI KHCJIOTH, B IHIIUX THUIIB 11 KOHIICHTPALlis
Oyna Bumow B Mmexax 39,1-53,4 %. Omnak po3moin
PiBHSI OKHMCHEHOT (OPMH L€l KMCIOTH MaB TakKi 0COOJIH-
BOCTi: MaKCHMAJILHUI BMICT BigMmideHu# y ocobuH 1V, a
MiHiManbHui — Il rpym, ne MiXrpymnoBa pi3HHLS CTaHO-
Buna 28,6 %. Bapro 3a3HauuTH, 0 y TBapUH CUIBHOIO
BpPIBHOB2)KCHOTO JKBABOTO Ta CIIOKIHHOTO THIIIB 3MiHA
cuiBBigaomeHHst AK mo JAK Oyrno cmnpsmoBaHe B Ha-
MPSIMKY TepeBaYKaHHS BIIHOBJIEHOI (OpPMH, a Y OCOOHH
IHIIUX TUIB BiJMiY€HO 3BOPOTHY 3aKOHOMIPHICTb.

JocmimkeHHs: BMICTY BiTaMiHy A y KpOBI KHYpiB-
IUIHUKIB BCTAHOBWIM HE3HAYHE KOJIMBAHHS, J€ HaiOi-
JIBIIUHA HOTO piBeHb OYyJIO BiAMIYEHO y TBapHH CHIIBLHOT'O
HEBPIBHOBKEHOr'0, a MiHIMaJbHE HACHMYECHHS — Y CHJIb-
HOTO BpiBHOBa)keHOTO iHepTHOTro THiB BH/I. IIpn npomy
IHTEHCHBHE BUKOpHCTaHHS BiTamiHy E Oyio xapakrtep-
HUM JJISl CWUIBHOTO HEBPIBHOB)XEHOT'O Ta CJIA0KOTO TH-
IiB.

Y cnepMmi TBapuH CHIBHOTO BPiBHOBA)KEHOTO YKBABOTO
Ta cnokiiiHoro tumB BHJ] HacuYeHICTh Hi€HOBUMU
KOH IOraHTaMH € MiHIMaJIbHOI0, THMYACOM SIK Y CHJIBHOTO
HEBPIHOBa)KEHOT'O BIPOTIIHO IEpeBaXkajia BIAMOBIAHO B
1,4 (P <0,05) Ta 1,8 pasy (P < 0,05) (tabn. 2). Bcranos-
JIHO, 110 HaWIHTEHCHBHIIIE TIPOLECH IEPOKCUIHOTO
OKHMCHEHHS TNPOTIKaJX y TBapUH CIa0KOro Ta CHIBHOI'O
HEBPIBHOB@XEHOTO THUMIB, Jae KoHnenrpanii THK-
aKTHBHUX CIIOJYK ICTOTHO IepeBaKajli 1010 OCOOHMH

CHJIBHOTO BPIBHOBa)KEHOT0 CIOKIMHOTO BIiAIOBIZHO Ha
33,8 (P<0,01) i 42,0 % (P < 0,01). Ilpn npomy Haii-
MEHIIOK €MHICTIO CUCTEMH aHTHOKCHJIAHTHOTO 3aXHCTY
XapaKTepU3yBaINCh TBAPUHU CHUIILHOTO BPIBHOBa)KEHOTO
JKBABOTO TUIy, 1€ mpupicT koHueHTpauii THK-akTuBHuX
CHOIYK CTaHOBUB — 16,5 %, THMCaMOM $IK y IIPeJCTaBHU-
kiB iHmmx tamiB BH/I Bin csaras 21,8-37,0 %.

Y choepMmi BHUSBICHO BUILY KUIBKICTH JIEHOBUX
koH’toranTiB Ta TBK-akTuBHMX KommiekciB (P < 0,05)
MOPIBHSHO 3 KpoB10. JIpyra TKaHWHA MO0 TIepIIoi xapa-
KTEepHU3YEThCS OUIBIINM piBHEM aHTHOKCHAAHTHOTO 3aXH-
CTY: aKTHBHICTIO KaTajia3H, KOHICHTPAII€l0 acCKOpOIHOBOT
KHCJIOTH, BiTaMiHy A i BiTaminy E.

BusiBiieHo, 110 piBEHb CYNEPOKCHIIMCMYTa3u CyTTEBO
HE BIJIPI3HSBCS y CIIEpMi KHYPIB-IUIIIHUKIB PI3HUX THIIIB
BH/I, ogHak y CHILHOTO BPIBHOBa)KEHOI'O CIIOKIHHOTO 11
AKTHBHICTH OyJla MaKCHMAJIbHOIO, MIEPEBAKAIOYN B 1HIINX
tumiB 'y Mmexax 24,3-31,1 %. Y TBapuH pi3HHX THIIIB
BH/I BcTaHOBIEHO aHAJOTIYHY 3aKOHOMIPHICTH PO3MOJIi-
JIy aKTUBHOCTI KaTaJa3H.

VY crepmi kuypiB-wrigauKiB I i II rpyn BMicT BimHOB-
JICHOTO TIIYTaTiOHY IIepeBakaB Haj BcTaHOBICHHM y 11
ta IV rpyn (tabn. 3). KoHuenrpariisi ackopOiHOBOT KHC-
JIOTH Yy CHIIBHOTO HEBPIBHOBA)XEHOI'O 1 CJIA0KOTO THIIIB
Oyna BiporizHo menmor (P < 0,05-0,01) nopiBusiHO 3
CHJIHUM BPIBHOB2)KEHHM XBaBUM. [IpH IbOMY 32 KiJIbKi-
CTIO OKMCHEHOI ()OpMH Li€1 KUCIOTH BUSBIEHO 3BOPOTHY
JIUHAMIKY.
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Taoauns 2

[HTEeHCHBHICTH mpoleciB MepoKcHIamii y crepMi KHYpIB-IUTIIHUKIB 3aJI€KHO BiJl THIy BHIIOI HEPBOBOI IiSUIBHOCTI,

M+m

Tunu BUIIOT HEPBOBOT MisTTBHOCTI

CuitbHuUi BpiBHOBaXKEHUI CuibHU BpiBHOBa)KEHUI CuitbHH HEBpIBHOBaXKEHHI Crabkuit
JKBaBUH CHOKIHHMIA
(I rpyna) (II rpyma) (I1I rpyna) (IV rpyna)
JlieHOBI KOH’FOraTH, MKMOJIB/JI, n = 120
4,64 + 0,43 3,79 +£0,38 6,64 +0,57" 5,89 +0,43"
TBK-akTHBHI KOMILUIEKCH, MKMOJIB/JI, n = 120
18,42 + 1,57 12,34 £1,22" 18,63 £ 157 21,26 +1,39
THK-akTHBHI KOMIUIEKCH MICJIs iHKYOYBaHHs, MKMOJIB/JI, n = 120
22,05+ 1,74 19,60 + 1,21 24,96 + 1,49 27,19 £ 1,54"
CynepokcuaarcmyTasa, y.o./mi, n = 120
0,56 £ 0,05 0,74 £ 0,07" 0,51 £ 0,06 0,54 + 0,06
Karanaza, H2O2/xs.n, n = 120
16,23 £118 23,57+ 1,15 13,94 £ 0,96 14,45 +0,97

Ipumimxka: *— P <0,05; **~ P <0,01; *** — P <0,001 — mopiBHsHO 3 | rpymoro

Taoauus 3

BMicT HH3BKOMOJIEKYJISIPHHX AHTHOKCHAAHTIB Y CIepMi KHYDIB-IUIZHUKIB 3aJISKHO BiJ THUIy BHINOI HEPBOBOI

IisuibHOCTI, M £ m

Tunu BUIIOI HEPBOBOI MisTIBHOCTI

CunpHUH BpIBHOBOKCHHN CunpHUH BpIBHOBOKCHHUN CunpHUI HEBPIBHOBa)KEHHI CrnaOkuit
JKBaBUH CIIOKIHMT
(I rpyna) (Il rpyna) (III rpyma) (IV rpyna)
BinHOBICHUI TITyTaTiOH, MKMOJIB/JT, n = 120
0,54 + 0,05 0,43 + 0,048 0,34+ 0,03 0,33 £ 0,03
Ackop06iHOBa KHCJIOTa, MKMOJIB/JT, n = 120
9,12+ 0,90 7,17 £ 0,65 5,34 £ 0,43*** 6,33 +0,46™
JHerigpoackopOiHOBa KHCIOTa, MKMOJIB/JT, n = 120
7,64 + 0,67 6,26 +0,51 8,45+ 0,69 10,56 + 0,73*"
Bitamin A, MKkMoub/i1, n = 60
0,96 + 0,13 0,74 + 0,09 1,21 £0,13™ 1,02+0,11
Bitamin E, Mmxmoas/n, n=60
2,10+ 0,18 1,9+0,17 1,47 +0,21" 1,27 +0,13"

Hpumimxa: *—P <0,05; **~ P <0,01; *** — P < 0,001 — mopisHsiHO 3 | rpymnoro

BcranoBneHo, 110 MakCUMallbHA KiTBKIiCTh BiTaMiHy A
MicTHIach y Ipyriil ¢gpakxuii esiKyIaTiB KHypiB-TIIi IHHUKIB,
a y tpertii ¢pakuii Horo Bmict OyB MeHmmM Ha 24,8 %
(Itpyma), 12,6 % (Il rpyma), 39,7 % (IIl rpyna) ta 43,5 %
(IV rpyma). V mepmiif Ta 4eTBepTildl QpaKmisiX esKyIATy
BiTaMiHy A HE BUSBJICHO. 3arajioM MiHIMaJbHOIO KUTBKiC-
TIO BiTaMiHy A y clepMi XapaKTepu3yBaJIHCh TBapHUHU
CHJIBHOTO BPIBHOB2)XEHOT'O CIOKIHHOTr0o, a MaKcHMab-
HOIO — CHJILHOTO HeBpiBHOBaxkeHoro tumis BHJI. Axao-
TiYHUHA PO3NOALT 32 paKiisiMU CIIEPMHU BCTAHOBJICHHUH 3a
BMicTOM BitamiHy E — Haii0inblna KiNbKICTh BHSIBJIEHA Y
F> dpaxkuii, nemo menmny B F3 Tumuacom sik y Fi Ta F4 BiH
OyB BiICYTHIM. MaKCHMaJIbHOIO KOHIIEHTPALIEIO LOTO
BiTaMiHy XapaKTepU3yBaJIUCh KHYPU-TUTITHUKA CHIBHOTO
BpPIBHOB2)KCHOTO JKBAaBOTO THWITY, B IHIIUX THIIB BMICT
L[FOTO BiTaMiHy OyB MeHIIMM Ha 9,5 % CHIBHOTO BpiBHO-
BakeHOTO crokiitHoro, 30 % (P <0,05) cunpHOTO HEBpI-
BHOBakeHOrO Ta 39,5 % (P < 0,001) cmabxoro.

JociimKeHHs Pi3HUX YaCTUH ESIKYJIATY MOKa3ald, 10
y Apyrii 1 Tperii Qpakuisx CrepMH KHYpPIB-ILTIJHUAKIB
[TAT 3wmimtyeTbesi B HampsMi BipOTiHOTO HPUCKOPEHHS
IPOIIECiB MEPOKCHIAIlIT, OCOOIMBO B CUIBHOTO HEBPIBHO-
BakeHoro i ciabkoro tumie BHJI. Teapunu cuiibHOTO

BPIBHOB&XEHOTO JKBaBOro i crokiifHoro tumie BH/I xa-
PaKTepU3YIOThCS BHIUUM PIiBHEM aAHTHOKCHUIAHTHOTO
3aXMCTY — aKTHBHOCTI KaTayiasu, CYNepOKCHUIINCMYTAa3H,
KOHIICHTpALiil BiTHOBJICHOTO TIYTaTiOHY, acKOpOiHOBOI
KuCIOTH 1 Bitaminy E. ¥V mepmriif Ta weTBepTiit ppakmisax
eAKYIATY TPOIECH MEepOKCUAAIii BiZOyBarOTECS MOBLUTB-
Hile.

TakuM YMHOM, IHTEHCHBHICTH MPOLECIB MEPOKCHUAALIIT
y crepMi Ha pIiBHI yTBOPEHHS MEPBUHHHUX (II€HOBUX
KOH’1oraHTiB) i BropuHHHX nUponykTiB (TBK-akTnBHHX
CHOJIYK) 3HA4YHO BHUINA, HIX y KpoBi. L{e minrBepmKyeThes
TaKOX CYTTe€BUM mpupoctoM KiibkocTi TBK-akTiBHMX
CHOJIYK MicJIsl iHKyOyBaHHS y IIPOOKCHIAHTHOMY Oydepi,
II0 BKa3y€ Ha HEBHCOKY €MHICTh CHCTEMH aHTHOKCHJAH-
THOTO 3aXUCTy Yy TEpIIii TKaHWHI, a TAKOK HIDKYOIO aK-
TUBHICTIO KaTala3W, HACHYCHICTIO acKOpOIHOBUMH KHC-
joramu, BitamiHoM A Ta BitamidomM E. BcraHosiena
ocobnuBicte ¢GopmyBanHs [IAI' y crnepmi, O4eBHAHO,
00yMOBJICHA HAsIBHICTIO CIIEpMIIB, 3HAYHA KUJIBKICTh SKUX
3/1laTHA TeHEPyBaTH HE3HAa4Hi PiBHI pagukanis OKCUreHy,
IHTEHCHMBHICTh 1IbOTO IPOLECY ICTOTHO 3pOCTae MpH IX
3MIlIyBaHHI 3 CEKPETaMU CTaTEBHX 3aJI03.
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JlaHi excriepuMeHTy BKa3ylOTh, 110 Ha (opMyBaHHs
[TAT y xHypiB-11iTHUKIB icToTHO BrumBae tun BH/I. Ile
00yMOBJIEHO TepeOdiroM KOPTHKAJIbHUX IPOLECIB, SKi
BH3HAYAIOTh OCOOJIMBOCTI ()YHKIIIOHYBaHHS TilOTalamMo-
rinmo¢izapHoi-HATHUPKOBOI CHCTEMH Ta TOPMOHAIIBLHOI'O
¢ony (Einarsson et al., 2008). dani ¢izionoriuai ocoomu-
BOCTi (DYHKIIIOHYBaHHS Ii€i CHCTEMH 3aJIeKHO BiJ THITY
BHIIOi HEPBOBOI MiSTTBHOCTI Y CCABIIB CYIPOBOKYIOTHCS
BHUIUICHHSAM HelpoMerniaTopiB — nodamMiHy, MEIaTOHIHY,
CEpOTOHIHY Ta aJEHUIIMKIA3H, SKi HPAMO PEryIIOITh
NPOLIECH PYXJIMBOCTI Ta KamauuTanii crniepMmiiB (Ramirez-
Reveco et al., 2017). BcraHoBneHMid IHTEHCUBHUIL Tiepe-
0ir mporeciB MEPOKCHIHOTO OKUCHEHHS Y CIiepMi TBapHH
CHJIPHOTO HEBPIBHOBAXXEHOTO 1 CIIA0KOTO THIIIB, OYEBH-
HO, OOYMOBJIEHHH HEBHCOKHM piBHEM KaTaJa3W Ta HU3b-
KOMOJICKYJSIDHUX aHTHOKCHIAHTIB, IO MOXE CYIPOBO-
JDKYBaTUCh 3HW)KCHHSM  3aIUTiIHIOBAJIBHOI  3JIaTHOCTI
cnepmiiB (Ramirez-Reveco et al., 2017).

BusiBnena audepeniianis nepediry mporeciB nepok-
CHIHOTO OKHCHEHHS Yy (paKmisx esKyIaTy KHypiB-
IUTiTHUKIB, HacamIiepel oOyMOBJIeHA pi3HUM iX Oioximiy-
HUM CKJIaJIOM 1 (i310JIOTIYHOI0 POJUTI0 NPH HPOTIKaHHI
MIPOLIECiB esAKyIALIl Ta Jo3piBaHHs cnepmiiB. Lle Hacam-
nepen mojsirae y BiacytHocti aktuBHOcTi COJ] Ta Kijb-
KocTi BiTamiHy A 1 Biraminy E y mepmriii Ta uerBeptiid
¢pakuisx ix eskynsariB. PizHy 6ioximiuHy i izionoriuny
TTOBHOLIHHICTh PI3HUX (paKmiii esKyJIsATIB TaKoX BiaMi-
yeHo y pocrmimkeHHsx (Torres et al.,, 2016; Ratchamak,
2019). Ilpore BUsBIECHO, IO HAWONTUMAIBHIIIEC (OPMY-
€ThCS CHEPMONPOAYKIIS B OCOOMH CHIBHOTO BpiBHOBA-
J)KEHOT'O0  JKBaBOro Ta  CIHOKiiHOro tumB BHJ]
(Stoianovskyi et al., 2020). IcroTHnit mepebir mpouecis
MEPOKCUIHOTO OKHMCHEHHsI y Jpyrid Qpaxiii crnepmu
00yMOBJICHUH pi3Kkolo 3MiHOIWO pH B HampsiMi Jy’»KHOTO
CepellOBHUINA 32 PaXyHOK CEKPETiB MepeaMiXypoBoOi i 1u-
OynernoniOHUX 3aJ103, MO 3a0C3MCUYI0E aKTUBAINIO CIIep-
MiiB. CTymiHb PO3piIUKEHHS CIEPMiiB CEeKpeTaMH cTare-
BHX 3aJI03 ICTOTHO 3aJISKUTD BiJl TOBHOTO YM HETIOBHOTO
iX BUBUTBHEHHS 3 CiM’SHUKIB 4Yepe3 iHAWBIAyalbHI 0c00-
JTUBOCTI poOOTH M’S3iB KHYDIB-IUTITHHUKIB, TOHYC SIKHX
MOJKe 3aJIeXaTH Bix Tuiry ixapoi BHJI.

BucHoBku

Y choepmi BUSBICHO BHILY KUIBKICTh JIEHOBHX
koH’toranTiB Ta ThK-aktuBuux xommiekcie (P < 0,05),
NOPIBHSHO KpoB’t0. Jlpyra TKaHWHa BIJIHOCHO MepUIOT
XapaKTepu3yeThesl OUIBIIMM pPIBHEM aHTHOKCHAAHTHOTO
3aXMCTY: aKTHBHICTIO KaTalla3d, KOHIIEHTPALisIMH acKop-
61HOBOI KHCIIOTH, BiTaMiHy A i BiTamiHy E.

Iporiec ¢opmyBannas ITAI' y TKaHMHAX KHYpiB-
DT THUKIB 3aJIC)KATH BiJl THUITY BHIIOI HEPBOBOI HisITBHOC-
Ti. Tak, y OCOOMH CHIIBHOTO BPIBHOBa)XEHOTO >KBAaBOTO 1
CHOKIHHOTO THUMIB Mepedir mporeciB mepoKCHaariii Aemo

CIOBIIBHEHMH — MEHINAa KOHIEHTpaLisi Ii€HOBUX
KoH’1orafTiB 1 TBK-akTUBHUX KOMILIEKCIB.
BcraHoBneHo, MmO y KpOBI Ta CHEepMi KHYpiB-

TUTITHUKIB CHJIBHOT'O HEBPIBHOBAXKEHOTO 1 CIIa0KOTO THITIB
BHJI mnepebir mnpormeciB mnepokcuianii BinOyBaeThCs
OiJIbII IHTEHCHBHO, CHCTEMa aHTHOKCHIAHTHOTO 3aXHCTY
3HAXOJMUTHCS HAa HIDKYOMY PiBHI — MEHIIAa aKTHBHICTb
cyrepokcuamucmyTasu (P < 0,05), koHIeHTparis ackop-

6inoBoi kucnoru (P < 0,001), Bitaminy A (P < 0,01-
0,001) ta Bitaminy E (P <0,001).

Y nmpyrii 1 Tperifi ¢pakuisx cmepMm KHYpiB-
T HUKIB cTtad [TAT 3MinryeThcst B HAPsAMI BipOTiIHOTO
MIPUCKOPEHHS TPOIIECIB MepOKCUAALii, OCOONHNBO Yy CHIIb-
HOTO HEeBpiBHOBa)keHOro i cimabkoro tunie BH/I. Teapu-
HU CHJIBHOTO BPIBHOB)XEHOTO >XBABOTO 1 CIOKIHHOTO
tuniBe BHJ[ xapakTepu3yroThCcs BHIIMM PIBHEM aHTHOK-
CHJAHTHOTO 3aXUCTy — aKTHUBHOCTI KaTajla3H, CYIEpOK-
CHATUCMYTAa3H, BMICTY BiIHOBJICHOTO TJIyTaTiOHY, acKOp-
6iHOBOI kucinoTH 1 Bitaminy E. ¥V mepumriif Ta uerBepTiid
(pakuisx esKyJATIB MPOLEcH NmepoKcuaalii Bin0yBarTh-
Cs1 TOBUTBHIIIIE.

Hooanvwi docnidsicenns Oyne CUpSMOBaHO HA PO3K-
PUTTS HOBHUX 3aKOHOMIPHOCTEH mepediry mporeciB mepo-
Keugamii y pi3HUX (QpakIifax esAKyNsaTy Ui 3°sICyBaHHS
NPUYHH 3HWKSHHS SIKOCTI CIIEPMIiB y criepMoio3ax.
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