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KOHell YKPaiHChKOI BepX0BOi NOPOaM B JUHAMIli Qi3MYHNX HABAHTAKEHb
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JlocimkeHo BMIiCT MapKepiB OKCHIAIIHOTO CTPECY Ta aKTUBHICT ()ePMEHTIB aHTHOKCHIAHTHOT'O 3aXHCTY Y KPOBI, IIIa3Mi Ta CyCIIeH-
3ii @PUTPOLHTIB KOHEH yKpaiHChKOI BEpXOBOT IIOPO/IH, SIKi BUKOPHCTOBYIOTECS y KIIACHYHMX BUJIAX KIHHOTO cHOpTy. BeranoBneHo noctosi-
PHi 3MIHH IHTEHCHBHOCTI TIEPEKUCHOTO OKHCHEHHS JIIT/[IB €PUTPOLMTIB Ta BMICTY TOXITHUX OKCHAAIIIHOT MomudikaIii OUIKIB T1a3Mu, a
TaKOX aKTHBHOCTI (pepMEHTIB aHTUOKCHIAHTHOTO 3aXUCTy KPOBI CIIOPTUBHUX KOHEH Y TMHAMILl TpeHyBaHb. BUSBICHO iCTOTHE 3HIDKEHHS
BMICTY MaJIOHOBOT'O JiaJIbJIETidy Y CYCIeH3ii epUTPOLUTIB 1 POIYKTIB OKHCHIOBAIBHOT MoH(ikawii OUIKIB M1a3Mu KOHeH micist Gi3naHuX
HaBaHTaXXEHb, 1110 CBITYUTH PO PO3BUTOK e()EKTUBHHX aJANTALIHHMX peakiiil. Y JUHAMILi TPEHIHTY CIIOCTEpIraioch TaKOXK iCTOTHE ITi-
BHIIICHHSI aKTUBHOCTI (DePMEHTIB aHTHOKCHIAHTHOTO 3aXHCTy (CYNEepOKCHUIMCMYTA3H Ta TIyTaTioHpemykrasu). Kopemsuiliauii aHami3
3aISKHOCTI MK MapKepaMH OKCHIALIHOTO CTPECY Ta CHCTEMH aHTHOKCHUIAHTHOTO 3aXUCTY BUSBUB BKIUBY POJb (PEPMEHTIB TIIyTaTio-
HOBOI JIAHKH, SIKi TIOTIEPEPKYIOTh PO3BUTOK NMEPOKCHIALII JTIMi/iB 1 OUIKIB mif Yac (i3HIHUX HABaHTaXKEHb y KOHEH YKpaiHCHKOI BEpXOBOL
nopozy. TakuM YMHOM, piBeHb MapKepiB OKCHAALIMHOrO CTpecy Ta aKTHBHICTH ()epMEHTIB aHTHOKCHIAHTHOTO 3aXHCTY Y CIOPTHUBHHX
KOHelt MOXKyTb OyTH iH(POPMATUBHIMH MOKA3HUKAMU TS OLIIHKY PIBHS TPEHOBAHOCTI KOHE CHOPTHBHOTO HAINPSIMY HPAIIe31aTHOCTI.

Kmouogi cnosa: NpOOKCHIAHTHUM Ta aHTUOKCHIAHTHH OaJlaHC; yKpalHChbKa BepX0oBa OpoJia; AMHAMIKa (hi3NYHIX HABaHTAKECHb

Prooxidant and antioxidant balance in the blood
of Ukrainian Warmblood horses during the exercises
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The goal of our study was an analysis of oxidative stress markers level and antioxidant defences in the blood of Ukrainian Warmblood
horses at the rest and after training. There were significant decrease in the thiobarbituric acid reactive substrates (TBARS) content and lipid
hydroperoxides level in the erythrocytes and plasma of horses after the training. There were also significant decreases in the values of the
aldehyde derivatives of protein oxidation in the plasma. An antioxidant defence in the blood of horses after the training was provided by the
activation of superoxide dismutase and glutathione reductase. Correlation analysis of the relationship between markers of oxidative stress
and antioxidant defence system confirmed the important role of glutathione antioxidant system for prevention of oxidative stress during ex-
ercises. The level of oxidative stress markers and activity of antioxidant defences in the blood of sport horses can be sensitive and informa-
tive parameters for the assessment of equine performance.
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Beryn

KiHHOCTIOpTHBHI 3MaraHsi CTBOPIOIOTh YMOBH JUIsl peTe-
JIBHOTO BiOOpY KOHEHW 3 ypaxyBaHHSM X MOPOAHHX 0COO-
JIMBOCTEH, TIOXOJDKEHHS, eKCTep’ €pHUX JaHuX 1 (QyHKIiOoHa-
JIbHUX TOKa3HHUKIB. BU3HAYEHHS MOTEHLIIHMX MOXKIMBOC-
Tel KOHEH, NPU3HAYEHNX JUIl BUKOPUCTAHHS y KIaCHYHHX
BUJIaX KIHHOTO cHOpTy (KOHKYp, BHi3/Ka, TpUOOPCTBO) BU-
Marae IorianoIeHoro yceOiuHOro I0CIiPKEHHS iX aHaTOMO-
MOPQOJOTTYHUX, (i3i0JOTIYHIX Ta OIOXIMIYHHMX ITOKa3HH-
KiB, SIKi BiIIrparOTh BOKIIUBY POJb T KOHKPETHOTO BHIY
pyxoBoi aktuBHOCTi (Laskov, 1997).

[HTeHCHBHI (i3nUHI HABAaHTA)KEHHS BUKJIMKAIOTH B Opra-
Hi3Mi KOHEH KHUCHEBY HEJOCTaTHICTb, II0 CIIPUYMHIOE TKa-
HHMHHY TilOKCIIO Ta aKTHBYE TPOIECH NEPEKUCHOTO OKHC-
HenHs nimigiB (ITOJI) (Art and Lekeux, 2005; Kirschvink et
al.,, 2008). BimnoBimHO 3HWKYETHCS CIOPTHUBHA BHTPHBA-
JICTD KOHEH, 1110 YacTO CYNPOBOIKYETHCS (PYHKI[IOHATbHH-
MH pO3J1aJIlaMH Ta PO3BUTKOM Pi3HOMAHITHHX MaTOJIOTTYHHX
CTaHIB OpraHi3My, NOTIPIIYIOTbCS pPE3YyJIbTaTH 3MaraHb
(Chiaradia et al., 1998; Art and Lekeux, 2005; Kirschvink et
al., 2008). Iarencudikamis mpomecis IIOJI B oprai3mi
CIIOPTUBHHUX KOHEH TiJ BIUTMBOM (Di3NYHMX HaBaHTAKECHb
MOXe MOIH(]IKyBaTH CHCTEMY aHTHOKCHIAHTHOTO 3aXHCTY
(AO3) (Marlin et al., 2002; Kinnunen et al., 2005; Soares et
al., 2011). 30iabIIeHHs TeHEpallii aKTUBHUX (hOPM KHCHIO
(A®DK) Ta 3MeHmIeHHs NOTY»)HOCTI cuctemu AO3 i1 BIum-
BOM BHCHAXJIMBHX (DI3MYHHMX HABAHTKEHb CYIPOBOIKY-
I0ThCs oKcuaaTuBHUM ctpecoM (Marlin et al., 2002; Art and
Lekeux, 2005; Kinnunen et al., 2005; Kirschvink et al.,
2008). I3 miTepaTypHUX JDKEpeN BiIOMO, IO HAUIUAIIKOBE
HakordeHHs npoaykTiB [10J] Bukiikae HaOPSK MITOXOHII-
piif, po3’e€mMHAHHA TPOIIECIB AMXaHHSI Ta OKUCHOTO (ocdo-
PWIFOBaHHS, YITKOKEHHS CyIb(TiIPIIIBHIX TPYH TiOMOBUX
¢depmentis (Glazkov and Razdajbedin, 2010). ¥V cuiy cBoei
crabinbHocTi npoaykt [TOJI, 30kpemMa Ji€HOBI KOH 1oraTu
Ta OCHOBHMI MPOAYKT peakiii 3 TiobapOiTypOBOK KHCIIO-
TOIO — MasloHOBHi mianbaerin (MJIA) — HaiiHpopMaTHBHI-
mi  nokasHukd Jtnonepokeunanii - (Vladimirov  and
Archakov, 1972; Antonov, 2010).

PiBeHp MapKepiB OKCHAALIHHOTO CTpecy Ta aKTHUBHICTbH
¢depmenTiB AO3 MOXXYTb OyTH TaKOX KOPHCHUMH TTOKA3HH-
KaMH¥ BiNIOBITHOCTI BUKOPUCTAHUX OOCATIB Pi3NYHIX HaBa-
HTaXEHb (PYHKIIOHATEHIM MOXKIIHBOCTSIM OpraHi3My KOHEH
(Marlin et al., 2002; Kirschvink et al., 2008; Antonov, 2010;
Soares et al., 2011). Y copTHBHHX KOHEH, SKi TIepeOyBarOTh
y TPHUBAJIOMY TpPEHIHI'Y, BMICT MapKepiB OKCHAATHBHOIO
CTpecy ICTOTHO 3HMIKYETHCSI Micisi (DI3MYHMX HABAHTAXKEHb,
BinOyBaethes aktuBatiisi cuctemu AO3 (Tkachenko et al.,
2011; Andrijchuk et al., 2012a, 2012b). V cniopTuBHHX KO-
HEeW TiJ BIUIMBOM (DI3UUHMX HABaHTAKCHb BiIOYBAOTHCS
criendivyHi 3MIHM PE3UCTEHTHOCTI €PUTPOLIUTIB 10 [ii pi3-
HHUX TeMOJITHYHMX 4MHHHKIB (Andrijchuk et al., 2012d).
Tomy piBeHb MapKepiB OKCHJIALIIHOTO CTPECy Ta IOKA3HH-
K akTHBHOCTI (epmeHTiB AO3 MOXYTh SIK BimoOpakaTu
MeTaboJiYHI peakIlii, MoB’s[3aHi i3 MpoIecaMy aJanTarii 10
(i3MYHMX HABaHTAXEHb, TaK 1 BUSBILATH TIMOWHHI Oiomect-
PYKTHBHI 3MiHH, CIIPHYMHEHI MIEPETPEHYBaHHSM 1 3arPO30k0
PO3BUTKY MaTOJIOTTIHMX 3MiH CHCTEM i OpTaHiB.

MeTta mBOro NOCTIPKEHHS — OIIHUTH BMICT MapKepiB
OKCHJIALiIHHOTO cTpecy (ePBHHHUX 1 BTOPUHHUX NPOIYKTIB

ITOJI, monekyn cepeaHbOl MacH, MOXIMHUX OKCHIAIIHHOT
Moauikamnii 6i1kiB) Ta akTuBHOCTI (hepmeHTiB AO3 (Cyme-
POKCHIUIMCMYTa3H, KarajasH, ITyTaTiOHpeLyKTa3H, IIyTari-
OHIICPOKCHIA3H, LEPYIIOIIa3MiHy) y KOHEH YKpaiHChKOT
BEPXOBOI MOPO/IM CIIOPTHUBHOIO HAIPSMY Npane3AaTHOCTI B
JHaMini Gi3MYHUX HaBaHTaXXeHb (Y CTaHi CIIOKOIO Ta ITICIIs
(hi3MIHOTO HAaBaHTaXKEHHS).

Marepian i MeToau 10CTiTKEHb

O06’exT mocmimKkeHb — 18 KITHIYHO 37J0pOBHX CIIOPTUB-
HHUX KOHel 8—15-pigHoro BiKy yKpaiHCHKOI BEpXOBOi TIOpPO-
1 (puc. 1), sSKi aKTUBHO BHKOPHCTOBYIOTHCS Y KITACHIHIX
BUIIAX KIHHOTO cHopTy (KOHKYp, BHWI3/Ka, TPHOOPCTBO).
Komne#t yrpumyBarm na 6a3i JFOCI xinHOTO CHOpTY
«bypeBicHuk» (M. JIbBiB). BoHM Opayii akTHBHY y4acTb y
KIHHOCTIOPTHBHUX 3MaraHHsAX pi3HUX PIBHIB. YMOBH TOJiBII
JIOCTIZHUX KOHE# Oy/nu 0ZHAKOBUMH, IO TOTO X YCi TBapH-
HHU 11epeOyBail Y TPUBAJIOMY CIIOPTHBHOMY TPEHIHTY.

J1nist BU3HaUeHHsI BMICTY MapKepiB OKCHIALIMHOTO cTpe-
cy Ta akTuBHOCTI (hepmenTiB AO3 y KpOBi CIIOPTHBHHX KO-
Hel y IHAMII TPEHIHTY BC1 JOCTIiTHI TBAPHHH ITiIaBaJIHCS
(hi3MYHOMY HABaHT)XEHHIO CEPEAHBOTO 00’€My Ta cepel-
HBOI IHTEHCHBHOCTI: pyX KPOKOM — 5 XB, pyX puccto — 10 xB,
pyx kpokoM — 10 xB, pyx puccio — 10 XB, pyx KPOKOM — 5 XB,
pyx ramoriom — 10 xB, pyx kpokom — 10 xB (Nerodenko,
2009). ®i3ryHe HaBaHTAXKEHHS TPUBAIO OHY TOIWHY.

KpoB y koHel BinOupanu 3 sipeMHOI BEHH Y MPOOIPKH 3
anrukoaryisiutoMm (K-EDTA, ¢ipma MedLab) ngiui: BpaH-
Ili, y CTaHl CIOKOIO, Ta Ofpa3y IMicias TpeHyBaHHs. [l
OTPHMaHHS IUIA3MH IUIBHY KpPOB LEHTpU(YryBald yHpo-
jgok 10 xB mpu 3000 06./xB. CycrieH3it0 epuUTpOLHTIB
OTPUMYBAJIH MIPOMHUBAHHSM OCay OXOJOKEHHM (hi3i0Nori-
YHAM PO3YMHOM TPHYi. YMICT MPOIYKTIB, SIKi pearyioTs i3
2-tiobGap0bityposoto kuciororo (TEK-mpomykTr), BU3HAUaIN
Y KpOBI, I1a3Mi Ta cycnensii epurponuTiB. KeToHOBI Ta anb-
JCTIMHI MOXiOHI OKCHAAIINHHO MOAU(IKOBaHMX OLIKIB
(OMB) Ta akruBHiCTh (pepmentiB AO3 BuU3HAYaIM y CyC-
MeH31T ePUTPOLMTIB 1 B Tia3Mi. [J1s1 BU3HAYCHHS aKTUBHOCTI
cynepokcuaaucmytaszu (CO/l), rmyrarionpenykrasu (I'P) Ta
rytarionnepokcunasu (I'TIO) BukopucToByBanu remodtizar
KpOBi. AKTHBHICTh KaTajla3d Ta BMICT II€pYJIOIUIa3MiHy, a
TaKOXX YMICT MOJIEKYJI CEpeJHBOI MacH Ta MIEHOBHX
KOHI0raTiB BU3HAYaJIM Y IL1a3Mi KpOBi.

TBK-aKkTHBHI CHOYKH OIIHIOBAJIH 32 BMICTOM IPOIYK-
TiB, AKi pPearyroThb i3 2-Tio0apOiTypoBOIO KHCIOTOIO (Mao-
HOBUI miambaerina, MIA), Bupaxamm y mkmons/1 (Kamysh-
nikov, 2004). PiBeHb OKHMCHIOBAJBHOIO MOMIKOMKECHHS O1I-
KiB OIiHIOBAIX 3a BMicTOM anbaeriganx (OMbs7g) 1 keToHo-
Bux moxigaux (OMBb;) oxcunaniiinoi Mmomudikartii OUIKIB y
peaxuii 3 2,4-nmuHiTpoeHUIripa3uHOM, BUKOPHUCTOBYIOUH
koeirienT normuaanus 22000 MMOJIb 'scM |, i Bupaay B
umouts/MiT (Levine et al., 1990). YMicT J1i€eHOBHX KOH FOraTiB
BU3HAYAIM B IDIa3Mi 3 BHKOPHCTAHHSAM CYMIllli TeNTaH —
i3onponanon y kuciomy cepenosuili (pH 2,0). YV renraHo-
BOMY IIapi BU3HAYAIN BMICT JIEHOBHX KOH IOTaTiB 3a CTY-
TICHEM CBITJIOTIOTIIMHAHHS B YIIBTPadioneToBid AUTAHIIL Cre-
KTpa Ta Bupaxkaimm y Ays/mi (Kamyshnikov, 2004). Korrne-
HTPALII0 CepPeAHIX MOJIEKYJI Y CHPOBATI KPOBI BU3HAYAIIN
CIEeKTPO(QOTOMETPUYHAM METOZIOM 1 BHpaXKaIH Yy MI/IL.
Merton Ga3yeThcsl Ha OCaIKEHHI BUCOKOMOJICKYISIPHIX OiT-
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KiB IUTa3MH KPOBI 3 BHKOPHUCTAHHSM XJIOPHOI KHCJIOTH Ta
€THJIOBOTO CITUPTY 3 TAKOIO (POTOMETPIEO 32 JOBXKUHY XBHU-
mi 210 um (Kamyshnikov, 2004). AKTHBHICTb CYIIEpOKCHI-
JIMCMYTa3u BU3HAYaAIIM B peakilii OKUCHEHHS KBapLETHHY Ta
Bupakanu B on. akt./mi (Kostjuk et al., 1990). AxtuBHICTh
KaTaja3d OIIHIOBAJIM B PEaKIii 3 MONIOJaTOM aMOHI0 Ta
BUpaXxai 'y MKMouIb/xBes1 kpoBi (Koroljuk et al., 1988).
AKTHUBHICTb TJIyTaTIOHPEIYKTa3d BH3HAYAIM B PEaKIi Ire-
perBopennss HAJZI®H, i BiTHOBIICHOTO TITyTaTiOHY, BUpaXka-
m B aMoisix HAJI®H,/xBemi1 kpoBi (Glatzle et al., 1974).
AKTHBHICTb TITyTaTiOHIIEPOKCHIA3H BU3HAYAIN 32 IIBHIIKIC-
TIO OKHCHEHHS TJIyTaTiOHy 3a MPUCYTHOCTI TiIPONEPEKUCY

TPETUHHOTO OYyTHITy Ta BUpaxanu y B MKMouisix GSH/xBemit
kpoBi (Moin, 1986). YMicT 1iepynoruia3MiHy OLIHIOBAJIN B
peaxuii OKHCHEHHS p-(heHlIeHAIaMIHy Ta BUPAXKaId Y ML/
(Kamyshnikov, 2004). 3araibHy aHTHOKCHIAIINAHY aKTHB-
HicTb (3AOA) mia3Mu Ta epUTPOLIMTIB BU3HAYAIM B PEAKIii
IHriOyBaHHS ackopOaT- Ta 3ali30iHAYKOBAaHOI'O OKHCHEHHS
TBiny-80 o MJIA Tta Bupaxamu y % (Galaktionova et al.,
1998). Yci nabopatopHi JoCiiKEeHHs! IIPOBOMIN Ha Kade-
npi (iziomorii TBapuH [HCTHTYTY GioMOTii Ta OXOPOHH Ccepe-
nmosuma IlTomopcekoi Akamemii (M. Cryrcek, [lompmia) B
paMKax MbKHApPOIHOI CITIBITPAITi.

Puc. 1. )Kepeﬁeus ykpaiHncbkoi BepxoBoi nopoau (poro Ipunu Travosoi)

OtpumMaHi pe3yJbTaTH CTaTUCTUYHO IPOAHAIII30BAHO 32
JIOTIOMOTOFO TakeTa mporpam Statistica 8.0 (StatSoft). ITicims
aHaIi3y HOPMAIBHOCTI BHUOIPOK 3a JIOIIOMOIOK KPHUTEPIiB
[artipo — Binki Ta Jlinmidopca o6paxoByBanm cepenHe apu-
(MeTnuHe 3HAUeHHS Ta OXUOKY. BiporimHicTs pi3HHLI Mk
rpyrnamMy TBapHH JI0 1 Michst (i3MYHOr0 HaBAaHTAXKEHHS BU-
3HAYAJH 32 BiIXWICHHAM KpuTepito Binkokcona (P < 0,05).
Kopemsmiiiai 3ameXHOCTI MK JOCTIPKYBaHUMH TTapaMeT-
paMu oIiHIOBaTM 3a xoromororo panrie Cmipmana (Zar,
1999).

PesyabTaTi Ta ix 00roBopeHHst

Iigumennst redeparii APK min BrumBoM (i3HUHKX
HaBaHT)KEHb CIPHYMHIOE YTBOPEHHS! 0araTboX HPOIYKTIB
BUIbHOPA/IMKAJILHOTO OKHMCHEHHS (JIIEHOBI KOH’IOTaTH, Ma-
JIOHOBHIA JiaJIBIETi]], TEPEKHCH, TiIPOIICPEKUCH, OKCHIIA-
miitHO MoaMQiKoBaHi OUTKH), sIKi HETAaTHBHO BIUIMBAIOTH HA
¢yHkuionyBanHs kimithmH y mitomy (Galaktionova et al.,
1998; Deaton and Marlin, 2003; Niki, 2009). Monekymu
cepenapoi Macu (MCM) Takok MOXKYTh OyTH iH(pOpMaTHB-
HHMM TOKa3HUKOM OKCHIATHBHOTO IOIIKO/DKEHHS Ta 1HTCH-
cuBHOcTI mepediry mpoueciB [10JI y koHel pi3HHX mOpin
(Andrijchuk et al., 2012c). Lupkymnoroun B KpOB’SIHOMY
pycii MCM sik npoykTé Metabosti3mMy, MOXKYThb BilirpaBa-
TH poJib (HaKTOpPiB MIKPOOTOUEHHS], 110 3/1aTHI BIUIMBATH Ha
MOpGhOyHKIIOHATEHHI CTaH MEMOpaHU EPUTPOLMTIB, iH-
nykytoun okcupatuBHuii crpec  (Kamyshnikov, 2004).

AKTHBAIlisS BiIbHOPAJUKAIBHOIO OKHUCHECHHS IMiJ] BILIMBOM
MCM Moxe CpHYMHIOBaTH 3MiHH (Di3HKO-XIMIYHHX Biiac-
THUBOCTEI MeMOpaH EpUTPOLMTIB Ta iX NPOHHUKHICTH
(Kamyshnikov, 2004). ITigBuiieHHs BMICTy OKCHIAI[IHHIX
MapKepiB y KpOBI BB)KA€THCSI 1HPOPMATUBHOIO O3HAKOIO,
110 CBIAYMTH PO JErpajiamito 6ioroniMepiB, MOJIEKYIISIPHUX
KOMIUIEKCIB 1 TMOPYIICHHS CTPYKTYPHO-METa0OMuHNX 1 ]i-
3UKO-XIMIYHUX BracTrBocTel MmeMOpaH (Deaton and Marlin,
2003). Y 3B’s13Ky 3 IIIM TEPIIHN eTar HAIINX JTOCIiKEHb —
BU3HAUYCHHSI BMICTY JieHOBHX KoH’toratiB, MCM Tta TBK-
aKTUBHUX IPOJYKTIB Y KPOBI KOHEH yKpaiHCBKOT BEpXOBOi
MOPOJIM y CTaHi CHOKOIO Ta Micyisl (i3MYHUX HABAHTAXKEHb
(puc. 2, 3).

3apeecTpoBaHO PI3HOCTIPSIMOBAHI 3MIiHH PIiBHS MapKepiB
OKCHJIAIIHHOTO CTPeCy y KOHEH IIiJ BIUIMBOM (Di3HMYHUX
HaBaHTaXeHb. [licisi TpeHyBaHb CHOCTEPIrajoch iCTOTHE
3HIDKEHHSI BMICTY J[IEHOBUX KOH’IOraTiB y Iuasmi Ha 37%
(P < 0,05) (muB. puc. 2 a), sHatomicts BMicT MCM micins
TpeHyBaHb HEIOCTOBIPHO 30imblTyBaBcst Ha 46% (P > 0,05)
(muB. puc. 2 6). OCKUIBKH YTBOPEHHA TIEHOBHX KOH FOTATiB
BUSIBISIETBCS HA CTaiil iHimiamii BUIBHMX PaIUKaIiB
(Vladimirov and Archakov, 1972), ictoTHe 3MeHIIIEHHS X
PIBHSI y TUIa3Mi KPOBI KOHEH ITICIIs TPEHIHTY MOXKE CBIUUTH
npo akruBanito cucremu AO3. Hamii nomepensi moci-
JOKEHHS MATBepuKYI0Th e npunyineHns (Tkachenko et al.,
2011; Andrijchuk et al., 2012a, 2012b). 3a pizHuX naTonori-
YHUX 1 CTPECOBHX CTaHIB Y IUIa3Mi KpOBi 30UIBLIYETHCS
BMicT MCM (Andrijchuk et al., 2012c). Taki 3miHn piBHS
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MCM 1noB’s3y10Th 13 MOPYLICHHSIM TPAHCIIOPTY aMiHOKHC-
JIOT, MiJABUIICHHSIM MPOHUKHOCTI KIIITHH, aKTUBALIIEIO MPO-
neciB nepokcunauii y rosoaomy Mo3ky (Kamyshnikov,
2004; Andrijchuk et al., 2012c). Ockijbku (i3uyHi HaBaH-
Ta)KEHHS — TIEBHOIO MIPOIO CTPECOBUI YMHHUK JIOCIILIKYBa-
HHX CIIOPTHUBHUX KOHEH, 30umbieHHst BMicry MCM 1azmu
micns (I3UYHMX HABAaHTaXKCHb BIiNOOpakae BIAOBINL IX

A233/ma
@

CraH cnoxow Tlicas TpeHy BaHHA

opraHi3My Ha TpeHiHr. Anani3 npoueciB [10JI kpoBi koHei
VBII y crani cnokoro nokazaB HaiiBuimii Bmict TBK-
AKTUBHUX IIPOJYKTIB B €pPUTPOLMTAX 1 LiIbHIN KpoBi (14,36
+ 0,43 1 13,99 £ 0,83 mMxmomb/71 BianosiaHo). HalimeHmmii
BmicT TBK-akTnBHUX MpoyKTiB BUsiBiIeHO y miasmi (5,68 +
0,59 mxmons/m) (puc. 3).
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Puc. 2. BmicT giecHOBUX KOH’10TaTiB () i MOJIEKYJI cepeAHbOI MacH (#) y I1a3Mi KoHell yKpaiHCchbKOI BepX0BOi MOpoIu
B AWHAMIll (pi3MYHMX HABAHTAKEHb: * — CTATUCTHUYHO iCTOTHI BigMiHHOCTI (P < 0,05) MiX OKa3HUKAMH,
OTPUMAaHUMHU JI0 Ta Micis (i3MYHOTO HaBaHTaXKeHHs (TecT BinkokcoHna)
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CraH CIOKOX0 Iicoas CraH CIIOKOI0 Iicasa CraH CIIOKOI0 Tlicosa
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Kpos ILrazma Epurponuru

Puc. 3. BnumnB ¢izuunoro naBanraxentst Ha BMicT TBK-aktuBHux npoaykriB y KpoBi,
J1a3Mi Ta cycneH3ii epuTPOIHUTIB CIOPTHBHUX KOHEH y CTaHi CIIOKOI0 TA Mic/Isi TPEHYBaHHsI: * — UB. puc. 2

[HTEHCHBHICTh BUTPHOPAMKAJIBHUX MPOLIECIB BU3HAYA-
€TBCS, TIEPEIyCiM, OCOOIHMBOCTSAMH METa0OINi3My KIITHH i
TKaHWH, 1X (YHKI[IOHAJbHUM HaBaHTakeHHsM (Vladimirov
and Archakov, 1972). Ha Hamy AaymKy, BHCOKHII BMICT
TBK-akTHBHHAX TPOIYKTIB camMe B €PUTPOLUTAX 3yMOBIIE-
HUI iX MEMOPaHHOIO CTPYKTyporo. EpurponnTu cripustimsi
JI0 OKCHIATHUBHOTO CTpECy B pe3yJIbTaTi 3HAYHOTO BMICTY
TIOJIIHEHACHYEHHX JKUPHHUX KHUCIIOT B IX KIITHHHHX MeMOpa-
Hax, BUCOKOTO BMICTY B KJIITHHAX KHCHIO Ta reMOIJIO0IHY —
MOTEHINIHHO CUIIbHUX aKTUBATOPIB OKHUCHIOBAJIBHUX IIPOIIC-
ciB (Clemens and Waller, 1987).

VY HammMxX JOCIIDKEHHSX BUSBIICHO ICTOTHE 3HMXKEHHS
Bmicty TBK-aktuBHUX npoxnykTiB B eputpoumtax (Ha 14%,
P < 0,01) micnsg ¢izmyHux HaBaHTaKeHb. Bmict MJIA y
KpOBI HEICTOTHO 3HIXYBaBcs (Ha 12%, P> 0,05), a y mnaswmi
HE 3a3HaBaB icTOTHHX 3MiH (puc. 3). [1in BrmBoM crcTema-
TUYHAX (DI3MYHAX HABAaHTa)KCHb PO3BUBAIOTHCS allalTAIliiHI
TIPOLIECH, IO CYIPOBOIKYIOTHCS 3HIDKEHHAM 1HTEHCUBHOCTI
okcugatuBHoro crpecy (Deaton and Marlin, 2003). 3okpe-
Ma, y OiryHiB micist Mapa)oHy HE CIIOCTEpIraiy 30UIbIIeHHS

BmicTy TBK-akTHBHHMX NpomyKTiB y KpoBi. Takox y Kposi
TPEHOBAHUX JIIOJIEH Iic/s IHTEHCHBHMX BIIPAB Ha BEJIOTpe-
Haxepli He BusBiIeHO iHTeHcUikanii mnpoueciz I10JI
(Deaton and Marlin, 2003). TpeHoBani ocodu y cTaHi cIo-
KOO MaroTh BHIIWH piBeHb TBK-akTHBHMX TIPOIYKTIB i Iie-
HOBUX KOH'IOTaTiB y TUIa3Mi, HUK MicIsl (i3MYHNX HABaHTa-
xenb (Deaton and Marlin, 2003).

Ywumict TBK-akTUBHUX MPOAYKTIB B €PUTPOLIUTAX CIIOP-
THBHUX KOHEH CYTTEBO 3HIDKYBABCS BJIACHE I (i3UYHHX
HaBaHTAXKEHb, 1110 CBITYUTD TPO PO3BUTOK €PEKTUBHUX ajia-
NTalifHUX 3MiH 0 CUCTEMAaTHYHHX TPEHYBaHb B OpPraHi3mi
koHeit (Andrijchuk et al., 2012b). BcTanoBiieHe HaMH iCTOT-
He 3HIKeHHs BMicTy TBK-akTHBHMX HpOIYKTiB B epHTpO-
LIUTaX CIIOPTUBHHUX KOHEW MICIIsl TPEHYBaHb CBiTYUTH, BOUE-
BUJIb, IPO €(DEeKTUBHY AJANTALIIO0 iX 70 (HI3MYHUX HABAHTA-
JKeHb IIIIXOM Mouikamii mporieciB MeTabomizMy B Ha-
TIPSIMKY 3MEHIIICHHS iHTEHCUBHOCTI OKCHIALIIITHOTO CTPECY.

AKTHBHI ()OPMH KHCHIO TIOPSI 3 OKHCHEHHSM JIiTiIiB
CIIPUYHUHIOIOTh TAKOX OKCHAALIHY Moaudikaiito OUIKIB,
110 BUKIIMKAE MOPYILIEHHs KOH(opMarlil OLTKOBHX MOJIEKYJI,
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ix arperamito Ta ¢parmentauito (Kolisnyk et al., 2009).
V 3B’S13Ky 3 0COOIMBOCTSIMU XIMiYHOI OYZOBH Ta CTPYKTYpH
npoteiniB npouec OMbB 1oB’s13aHuit 3 YTBOPEHHSIM BEJIMKOT
KUIBKOCTI OKMCHEHUX IPOJYKTIB paJUKaJIbHOT Ta HepaifKa-
JIBHOT TIpHpoId. HacimiikoM MOIIKOIKEeHh OKUCHEHUX OLIKIB
€ pi3Ke MiJIBUIIEHHS aKTUBHOCTI MYyJIbTHKATAIITHYHUX TIPO-
tea3 (Kolisnyk et al., 2009). Pasom i3 mum, nectpykuist Oi-
KiB — HaJIWHIOMHA MapKep OKHUCHIOBAJIBHHX IOIIKOIKCHB
TkaauH, HiX npoxyktu I1OJL, ockineku noxizai OMBbB cra-
ourpHimi (Kolisnyk et al., 2009). 3Baxaroun Ha 11e, HACTYTI-
HUM €TaloM HaIMX OCHIKEHb CTAaB aHai3 MOXITHUX
OMB y 1ia3Mi Ta epUTPOIMTAX CIIOPTHBHUX KOHEW y CTaHi
CITOKOFO Ta MiCIIs (DI3HYHKMX HaBAHTAXKEHb (PHC. 4).

AHaji3 BMICTY aibJCTIMHUX 1 KETOHOBUX IOXIiJHUX
OMB y craHi CHOKOIO BHSIBMB PI3HOCKEPOBaHI 3MiHH 3HA-
YeHb y I1a3Mi Ta epurpourTax TBapuH. OCTaHHI XapaKkTepu-
3VIOTHCSI HIDKYMM BMICTOM MOIM(IKOBAHUX MOXITHUX OLIT-
KiB MOPIBHSAHO 3 TUIA3MOK. BUCOKMIA piBeHb MPOIECiB MO-
Jwdikarii OUTKIB TUIa3MH € “BiI3epKaJICHHSIM™ OKUCHIOBA-
JHHUX 3MiH B iHINUX TKAaHWHAX i OPTaHax, a He JIUIIIE B epH-
TpoumTax. HaTomicTh micnst (i3MdHIX HaBaHTaXEHb CIIO-
CTepirasiocsi JOCTOBIpHE 3HIDKCHHS BMICTY aJIbJCTiMHUX
noxizHuX y miasmi (Ha 4%, P < 0,05), a BMICT anbjeriqHux i
KeToHOBHX moximHux OMB B epurporurax (puc. 4) Hemo-
cToBipHO 3MeHImuBes (Ha 42%, P > 0,05 ta 27%, P > 0,05
BiAnoBinHO). OxucHenHs OuIkiB mifg giero ADK 3 yTBopeH-
HSIM aJIBJETiZIo- Ta KETOrPYI TAaKOXK BHKOHYE aJamTalliiiHy
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(yHKIIIO pU cucTeMaTHYHUX (DI3MYHUX HABaHTAKECHHSIX,
IO CYNPOBOXKYIOTHCSl AKTHBAIEI0 MPOTEOCOMHHX KOM-
IUIEKCIB, SIKi BUOIPKOBO pyiHYIOTh OkucHeHi Outku (Radak
et al., 2008). BoueBu b, iCTOTHE 3HIDKCHHS PIBHS aJIbICTi-
HUX TOXITHUX OKCHUAAININHO MOTU(IKOBAHUX OUTKIB TLIa3MHU
Ta HEICTOTHE 3MEHIIICHHS BMICTY AJIBJCTITHUX i KETOHOBUX
noxizanx OMB y cycrieHsii epuTpoLHTIB CIIOPTUBHUX KO-
HeW micnsl (i3MYHOrO HABAaHTAKEHHS CBIMYUTH IPO iHIINa-
IIf0 TPOIIECIB MPOTEONITUIHOI Jerpajarii OKHCHeHnX Oil-
KOBHX MOJICKYJL.

VY MexaHizMax peryiiii BUIbHOPAJUKAIBHUX 1 TIEPOK-
CHJIHUX MPOIIECIB KIIOYOBY pOJIb BiflirpatoTh (hepMeHTH
AO3, Taki sk CYNepOKCHAIMCMYTa3a, Karajasa, TITyTaTioH-
peayKTa3a, TJIyTaTiONepOKCHIa3a, LEePYJIOIIIa3MiH TOIIO
(Marlin et al., 2002; Kinnunen et al., 2005; Kirschvink et al.,
2008; Antonov, 2010; Soares et al., 2011; Andrijchuk et al.,
2012b). ITinBuiieHHst eeKTUBHOCTI (DYHKIIOHYBaHHS CHC-
Temu AO3 B opraHi3Mi CIIOPTHBHUX KOHEH 3ano0irae BUHU-
KHCHHIO HETAaTUBHUX HACTIJIKIB, sIKi BUKIIUKAHI HaJMIpHOIO
THTEHCHBHICTIO TIepediry OKCHIALIITHOTO CTpecy Yy TKaHHHAX
TIPY HAIpPY>KeHi M S30Bii AISUTBHOCTI, 1 THM CaMUM ITiJJBH-
mye ix cTidikicte o (isnuHmx HaBaHTakeHb (Deaton and
Marlin, 2003; Kinnunen et al., 2005; Kirschvink et al., 2008;
Andrijchuk et al., 2012a, 2012b). Hactynuum erarom Ha-
IIMX JIOCITIPKeHb OyJIo BHU3HAYEHHS aKTUBHOCTI (hDepMEHTIB
cucremu AO3 y KpoBi CHOPTHBHUX KOHEW Yy CTaHi CIIOKOIO
Triepe]] TpeHyBaHHIM 1 micist pi3vHNX HaBaHTaKeHb (Talr. 1).

CraH CIIOKOX0 Micasa CTaH CIIOKOI0 Micasa

CTaH CIIOKOI0 Micasa CraH CIIOKOX0 Micasa

TpeHyBaHHHA

OMB370

TpeHyBaHHHA

OMB430

TpeHyBaHHHA

OMB370

TPeHyBaHHHA

OMB430

Epurpounutu

Ilnazma

Puc. 4. Pienn anbaerinanx (OMB;;g) Ta ketonoBux (OMB3)) moxiqaux

OKHCHIOBAJIBbHOI Moaudikamii 6i1KiB y cycnensii epuTpouuTiB Ta mjia3Mi KpoBi CIOPTUBHUX KOHEIH

YKpaiHChbKOI BEpX0BOi MOPoIu 10 i mic/isi Gpi3MYHUX HABAHTAKEHb: * — TUB. puc. 2

Tabruys 1

AKTHBHICTb (pepMEHTIB aHTHOKCHIAHTHOI'0 3aXHCTY Y KPOBi KOHeil yKpaiHChbKOI BepX0Boi opoau,
NPU3HAYEHHX /I BUKOPUCTAHHS y KJACHYHUX BHIAaX KiHHOrO CNIOPTY, B IMHAMIlli TpEeHYBaHb

DepMEHTH AHTHOKCHUIAHTHOTO 3aXUCTY Iepen TpeHyBaHHAM Ticast hi3MUHUX HABAHTAKEHD
CynepoKCHIMCMYTa3a, O1. aKT./MI 11,89 + 0,48 16,30 £ 1,12%
Karanasza, MKMOJIB/XB"JI 2,79+ 0,26 3,08 +0,36
I'nyTarionpenykrasa, Hmosnb HA JIOH,/xB M 1,13+0,16 1,66 £ 0,23*
I'nyTarionnepokcugasza, MkMonb GSH/xB Mt 0,96 £ 1,35 1,35+ 0,26
Lepynmomnasmin, Mr/a 31,16 +4,31 40,32 £ 6,32

Ipumitka: * — cTaTUCTHYHO NOCTOBIpHI 3MiHHU (P < 0,05) MiX MOKa3HUKaM¥, OTPUMAHUMH Y CTaHi CIIOKOIO Ta Micisl (pi3HYHOTO Ha-

BaHTa)keHH (TecT BikokcoHa).
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HalnotyxHIIMM HPUPOJHUM aHTHOKCHIAHTOM 1 (ep-
meHToM riepiiioi taHku AO3 € CO/I, sika 3IiHCHIOE peaKilito
JMCMYTaIlii CYNepOKCHIHMX aHIOH-PaIMKANIB 1 IEPETBOPIOE
X Ha MCHIII PEAKIIIHHO 31aTHI MOJICKYJIH MEPOKCHIY BOJIHIO
(Deaton and Marlin, 2003). Hamu BcTaHOBIICHE icTOTHE 30i-
neimennst aktuBHocTi CO/I micist TpeHinry koHel (Ha 37%,
P <0,01). Iicns ¢i3nyHUX HaBaHTKEHb aKTHBHICTH Kara-
JIa3u Y KpOBI JOCII/PKYBaHNX KOHEH TakoX HEICTOTHO 3poc-
tanma (Ha 10%, P > 0,05). Hami maHi miaTBepmKyroTh pe-
3yIIBTaTH, OTpEMaHi paHime (Soares et al., 2011) mozmo 6io-
XIMIYHHUX 1 aHTHOKCHAAHTHHUX 3MiH Y IDIa3Mi Ta €PUTPOIH-
Tax KOHEW M0 1 Tichs 3MaraHb i3 MOJONAaHHS TEPETKO/L.
Lli aBTOpHM TaKOX BCTAHOBWJIH, IO Y KPOBi CIIOPTHBHHUX KO-
Hell e)ekTHBHE 0OMEXEHHsI PO3BUTKY OKCHAATUBHOIO CTpe-
Cy miciisi 3Maranb BinOyBasiocsi 3a paxyHOK 3HIDKEHHS BMiC-
Ty TBK-akTHBHHMX TPOIYKTiB, i BU3HAYaJIbHY pOJIb y IHX
mporecax BimirpaBana came COJl. CrpsmoBaHICTh (i3ud-
HUX HAaBaHTAXEHb y KOHEH CIIOPTHBHOTO Ta IPHU30BOTO Ha-
NpsIMY TIPaLe31aTHOCTI BU3HAYAIOTh 3MiHM B aHTHOKCHIIaH-
tHiK cuctemi (Kirschvink et al., 2008). AkruBHicts CO/I,
30KpeMa, TTiIBHIIyBaIacs y KOHeW CTaHIapTOPEIHOI ITOpOIr
micyst 12-TIKHEBOTO TIepioy TPEHYBaHb 1 TIO3UTHBHO KOpe-
JIIOBaJIa 31 30UTBIIEHHAM CITOKUBAHHS KUCHIO (VO; 1) T
yac ¢iznunnx HaBaHTakeHb (Kirschvink et al., 2008).

Kuitunni mexanismu AO3 10B’si3aHi TaKOX 13 (YHKIIIO-
HYBaHHSIM TOTYXXHOI DJIyTaTiOHOBOI JIaHKM, LIO BKJIIOYAE
HHM3KY (DEpMEHTIB: IIIyTaTiOHPEeIyKTa3y, IIIyTaTiOH-S-TpaH-
cdepazy, niyTaTioHIepokcHaasy ta KohakTopH (TIyTaTioH,
HAJI®H) (Deaton and Marlin, 2003; Kirschvink et al.,
2008). Ti 3axuchi QyHKI{I Hi Yac OKCMJATHBHOTO CTPECY
BU3HAYAIOTHCS CIIEIM(IYHIM TapLiaIbHIM BHECKOM KOXK-
HOTO iH/IMBITyaJbHOTO KOMITOHEeHTa. [ yTaTioHnepokcruaasa
KaTaji3ye pO3UICTUICHHS IMEPOKCHIY BOAHIO Ta Timporiepe-
KHCIB KUPHHX KHCJIOT 32 y9YacCTIO BiTHOBJIEHOT'O TIyTaTiOHY
(Deaton and Marlin, 2003; Kirschvink et al., 2008). Pereue-
pallifo OKHCHEHOTO TIIyTaTiOHy KaTajli3ye IIIyTaTiOHpexyK-
Tasa, 3aB/ISKH YOMY 3a0e3MeuyeThCsl JIisl Ty TaTiOHIIEPOKCH-
nasu. ITicnst Gpi3nuHMX HaBaHTa)KEHb Y KOHEW ICTOTHO 3poc-
tasya aktuBHicTh ['P (Ha 47%, P < 0,05) Ta HEJOCTOBIPHO —
aktuHicTh [TIO (Ha 41%, P > 0,05). Hami pe3yneratu y3-
TO[DKYIOTBCS 3 JITEPaTYpPHUMH JAHHMH, 3TiTHO 3 SKHUMH
aKTHBamis TayTaTioHoBoi JaHku AO3 BinOyBaeThes y Bill-
TIOBi/Ib Ha BUCHAKIIMBI TpuBaJli (i3NdHI HABAaHTA)KECHHS 3Ha-
YHOTO 00’€MyY Ta CepeaHBOl IHTEHCHBHOCTI. I3 miTeparypHux
JUKEpeIT TaKOXK BiZIOMO, IO OibIIi 3a 00’eMoM (i3udHI Ha-
BaHTaKCHHS Ha BUTPHBAIICTD, TaKi SIK TPHBAI AUCTAHIIIHHI
po0irk koHei Ha 80 1 210 KM, BUKJIMKAIOTh ICTOTHE 301/1b-
IIEHHA AaKTWBHOCTI TIyTaTiOHOBOi JaHku cuctemu AQO3
(Deaton and Marlin, 2003; Gondim et al., 2009).

VY ¢yukmionysanHi AO3 BaKIUBY pOJib BIAITpae nepy-
JIOTJIa3MiH — MiJJbyMiCHa OKCHJIa3a KpOBI, sika Oepe y4acTb y
TPaHCIIOPTI Ta yTHJIi3alii Milti, HEHPOESHOKPHHHII peryiis-
uif, remormoesi, perymsuii piBHS OIOT€HHHX aMiHIB
(Kamyshnikov, 2004). Lle ronoBHMIT aHTHOKCHIAHT IUIa3MH,
sIkuit Oepe aKTHBHY Y9ACTh Y BHBEICHHI IPOIYKTIB PO3MaIy
KIITHH 1 CYOKTITHHHHX CTPYKTYp i3 BOTHHINA 3alTaleHHS
(Kamyshnikov, 2004). YV Halmx JOCIIKEHHSIX BCTAHOBIIE-
HO HEIOCTOBIpHE 30UIBIIEHHS BMICTY IepyJIOIUIa3MiHy (Ha
29%., P > 0,05) y xpoBi KoHel micisa TpeHyBaHHA (Tabm. 1).
[NinBuieHHst akTHBHOCTI (hepmeHTiB cuctemu AO3 y KoHElH
micsist (pi3MYHKMX HABAHTAKEHb MOXKHA PO3MIISIATH K KOM-
NIEHCATOPHY PEaKIil0 OpraHi3My TBapHWH, CIIPSMOBaHy Ha

HopMmatizamiro nporecie I[TOJI 1 3MEHIICHHS MIKIITHBHX
BIMBIB ADK, BUKIMKaHUX (i3UYHIM HABAHTKEHHSM, 110
MIITBEPIDKYETHCS.  CTATUCTUYHO HEICTOTHUM  3HIDKEHHSIM
AHTUOKCHUIAHTHOI aKTUBHOCTI ITUIA3MHU Ta CPUTPOILIUTIB MICIIS
(bi3MYHMX HABAHTAXEHb (PHUC. 5).

YV KOHell CHOPTUBHOTO HAIpsMYy ITPaLe3aTHOCTI TPHBa-
JIa ajanTarlis opratismMy J10 (hi3sMYHHX HAaBaHTaKEHb CYIIPO-
BOJDKYETBCS cel(piYHIMH 3MiHaMH Tiepediry merabosriy-
HUX peakmniil. PizHi 32 00’éMOM Ta IHTCHCHBHICTIO CHCTEMa-
TUYHI (pi3NYHI HaBaHT)KEHHS CIIPIMOBAHI Ha BJOCKOHAICH-
HS TEXHIKA CTPUOKIB, BUDKIDKEHOCTI Ta BUTPHUBAJIOCTI KO-
Hel, MOAM(iKyIOTh PIBHOBAry MK OKCHAAIIHHIM CTPECOM 1
cuctemoro AO3 B oprai3mi X TBapuH y HAIpsMi Momnepe-
JOKEHHsI OKCUIAIIHHNX MOpYIIeHb MeTadomi3My. CraTiucTu-
YHUM aHaJI3 3aJIOKHOCTI MK MapKepaMH OKCHIAIIIHOTO
cTpecy Ta akTHBHICTIO (hepmeHTiB AO3 sIK y CTaHi CIOKOIO,
TaK 1 micns (Qi3MYHIX HABAHTAXKCHb BUSBHB B3a€EMO3B’SI30K
MK JOCHIDKyBaHUMH ITapameTpamu (Tadir. 2).

YMicT 1i€HOBHMX KOH IOTaTiB IIa3MH KOHEH Yy CTaHi cIo-
KO0 3aJIeKWUTh BiJl AaKTHUBHOCTI TJIyTaTiOHPEIYKTa3U
(r = 0,608, P < 0,01). Buxigauii Bmict TBK-akTiBHHX
MPOAYKTIB Y KPOBi Oe3MmocepeTHRO OB’ SI3aHMHA 3 YMICTOM
AJIBJCTIIHMX MOXIAHUX OKCHAAIIAHO MOAX(DIKOBAHUX OLIKIB
epurporuTis (r = 0,618, P < 0,01). Y craHi CIIOKOIO piBeHb
TBK-akTuBHMX TpomykTiB eputpormTie (r = —0,503,
P < 0,05), sk i BMICT ajbJCTiqHAX MOXITHUX OKCHIAI[IMHO
MoaubikoBanux OutkiB mwiazmu (r = 0,613, P < 0,01)
TOB’S13aHUH 3 AaHTHOKCUJIALIIMHUMH BIIACTUBOCTSIMH LIEPYJIO-
wiasMiny. AktuHICTs CO/J] y CTaHi CIIOKOIO TaKkoXX Kope-
JIFOE 3 yMICTOM LiepyJiorniasminy (r =—-0,672, P <0,05).

TakuM 4YMHOM, IHTEHCHBHICTH INepediry BUIbHOpaIMKa-
JHHUX PEaKIii B OPraHi3Mi KOHEH y CTaHi CIIOKOIO BH3HAYA-
€THCSI aKTUBHICTIO ()epMEHTIB TIIyTaTioHOBOi JTaHk AO3 Ta
AQHTHOKCHIAHTHIMH BJIACTHBOCTAMH LEPYJIOIUIa3MiHy, SKi
e(eKTBHO OOMEXYIOTh PO3BHUTOK OKCHIATHBHOTO CTPECY.
[Ticns ¢i3nyHNX HABaHTaKEHBb 3MEHIIIEHHS BMICTY JI€HOBHX
KOH’IoratiB 0e3nocepeiHb0 OB’ A3aHe 13 3aralbHUMH aHTH-
OKCHJAIIHUMHU BJIACTHBOCTSIMU eputpoumtiB (7 = 0,602,
P < 0,01). Copuunnenuii (isMYHMMH HABAHTAKCHHSIMU
OKCHIATHBHUM CTPEC JIMITYEThCSI 3pOCTAHHSM BMICTY Cepe-
JIHIX MOJIEKYyNl 3a paxyHoK 30uibmieHHs Bwmicty TBK-
aKTUBHUX TNPOAYKTIB y Kposi (7 =0,506, P < 0,05) Ta mig-
BUILICHHAM aKTUBHOCTI TyTaTioHmepokcunazu (r = 0,600,
P <0,01). Takox ymict TEK-akTHBHUX MIPOIYKTIiB Y KPOBi
BU3HAYAETHCSA IHTCHCHUBHICTIO TIepediry OKCHAAIiHOI MO-
nmudikaiii epUTPOIMTIB M| BIUIMBOM (DI3UYHUX HaBaHTa-
xenb (¥ = 0,639, P <0,01 tar= 0,483, P <0,05 ans anmbe-
MIHAX 1 KEeTOHOBMX MOXIAHMX BiamoBigHO). ITimrprmManHs
TBK-akTHBHUX MPOJYKTIB IUIa3MH ITICJIsl TPEHYBaHb HA BU-
XiZIHOMY piBHI Oe3nocepeiHbO OB sI3aHe 13 MPOLEcaMH OK-
cumaniitnoi momudikamii O6uikiB wiazmu (r = 0,490, P <
0,05), 110, Y CBOFO HYepry, CIPUYHHIOE 3HIDKCHHS aKTUBHOCTI
ryrarionpenykrasu (r = —0,566, P < 0,05), sika 6epe y4acTb
B emMiHamii mwkipmsux BumBiB ADK. Hamni gocmimkeHHs
3aCBIUIIN, IO IHTCHCHBHICTH IPOIECIB JHMOEPOKCHAALIT
Ta OKHUCHOI Moau(iKarlii OTKIB y KOHEH CIIOPTUBHOTO HAIIpsI-
My Tpale3JaTHOCTI JTIMITYEThCSI aKTUBHICTIO (PEpMEHTIB IITy-
tarioHoBoi 1aHku AO3. [Iponecu I10JI i OMb y kpoBi koHEH
Y AMHAMII TPeHyBaHb Oe3MOCEepEeTHBO OB sI3aHI MK COO0I0
Ta, BOYEBH/Ib, TIEBHOIO MIPOIO BiZIOOPaKAIOThH BiATIOBIIHICT
00CSIriB BUKOPHCTOBYBaHMX (Di3MYHMX HABAHTAXKEHb (DYHKIIi-
OHAJILHIM MOJKJIMBOCTSIM OpPraHi3My LIUX KOHEH.
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Epurponuru

Puc. 5. 3aranbHa aHTHOKCHIAHTHA aKTUBHiCTh (3AOA) nu1a3Mu Ta epUTPOLMTIB KPOBi
KOHell yKpaiHCHKOI BepX0BOI MOPOAM Y CTAHI CMIOKOIO Nepe]l TPeHYBAHHSM i miciist pi3MYHUX HABAHTAKEHb

Tabnuys 2

Kopensuiiini 3ane:kHocTi Mizk ymicToM MapkepiB okcuaauniiHoro crpecy Ta cucremor AO3
Y KpOBi KOHeii yKpaiHCbKOI BepX0BOi 10PO1H B JUHAMilll TPeHIHry

35" 130K MisK mapaveTpam Koedimient kopensnii, R | JIoCTOBipHICTS, p
CTaH CIOKOIO IIepei TPEHyBaHHIM
JlieHOBI KOH IOraTH — INIyTaTiOHPEIYKTa3a —0,608 <0,01
TBK-aktuBHI npoaykru (kpoB) — OMBs5, (eputponuTh) 0,618 <0,01
TBK-akTHBHI IPOAYKTH (EPUTPOLIUTH) — LIEPYJIOILUIA3MiH —0,503 <0,05
OMB; (T1a3ma) — nepyJsIoIIasMin 0,613 <0,01
3AO0A (rura3ma) — Iy TaTiOHIIEpOKCHIa3a —0,672 <0,01
COJl — nepysomiazmMin —0,672 <0,05
[icyis TpeHyBaHHS
Hienosi kon’rorat — 3AOA (epUTpOLUTH) 0,602 <0,01
Cepenni monexynu — TBK-akTuBHI ipoaykTH (KpoB) 0,506 <0,05
Cepenni monekyau — I'TIO 0,606 <0,01
TBK-aktuBHI npoaykru (kpoB) — OMBs5, (eputponuTh) 0,639 <0,01
TBK-aktuBHI npoaykru (kpoB) — OMBy;, (eputponnTh) 0,483 <0,05
TBK-aktuBHI npoaykr (twiazma) — OMB;4, (1azma) 0,490 <0,05
TBK-aktuBHI npoaykru (twazma) — I'P —0,566 <0,05

BucHoBku

Mapkepy OKCHIATHBHOTO CTpecy (BMICT JIIEHOBHX
KOH 10rariB, MOJIeKyJ cepequboi Macu, TBK-akTMBHHMX
MPOIYKTIB Ta OKCHIAIIIHO MOMU(]IKOBaHHX OLIKIB), a Ta-
KOX aKTUBHICTh (JEPMEHTIB aHTHOKCHIAHTHOTO 3aXHCTy Y
KPOBI KOHEW CIIOPTUBHOTO HAIpsIMy IIpalie3aTHOCTi — yT-
TMBi Ta iHOPMATHBHI TOKA3HUKH, SKi MOXXYTh OYTH BHKO-
pUCTaHi I OLIHKY aJIeKBaTHOCTI (hi3MIHMNX HABAaHTaXKECHB 1
BimoOpakaTd piBeHb IX TPEHOBAHOCTI.

CyrreBe 3HikeHHs BMicTy TBK-akTuBHUX MpOayKTIB B
EPUTPOLIUTAX 1 AJBACTIAHNUX MMOXITHUX OKCHIAIIHHOT MOIH-
¢ikamii OUIKIB y ruia3mi michst Qi3MYHMX HaBAHTAXKEHb Y
KOHEH yKpaiHCBKOI BEpXOBOi HOPOJIH CBIIUUTH IPO PO3BHU-
TOK e(eKTUBHHMX aJanTaliiHUX peaklid B iX opraHi3mi,
OB SI3aHMX 13 CHCTEMAaTHYHUMH TPEHYBaHHSIMU 3 Y/IOCKO-
HaJICHHS TEXHIKU CTPUOKIB, BUTPUBAIOCTI Ta BUDKIHKEHOCTI.

CucreMaTHYHNH TPEHIHT i aKTHBHA y4acTh y 3MaraHHsx i3
KJIACHYHMX BUJIB KIHHOTO CIIOPTY Y KOHEH YKpaiHCBKOI Bep-
XOBOI TTOPOJIM BUKITMKAIOTH PI3HOCIIPSIMOBAHI MOH(iKaIIiiHI
3MiHM MeTa0oJi3My 32 PaxXyHOK MiATPAMAHHS OalaHCy Mix
TIPOOKCHIAaHTaMH Ta cucTeMoro AO3, 110 3armodirae HeraTue-
Homy BBy AMDK Ha KITTHHHI Ta CyOKJTITHHHI CTPYKTYPH.
Kopemsimiiinnii  aHami3a MK MapKepaMd OKCHIATHBHOIO
CTpecy Ta aKTHBHICTIO ()epMEHTIB aHTHOKCHIAHTHOTO 3aXH-
CTy, SIK y CTaHi CIIOKOI0, TaK 1 MicJist (Pi3NUHUX HABAHTAXKCHB,

[I0KAa3aB, 1110 [yl KOHEN YKpaiHChKOI BEPXOBOI IOPOAH, CIIe-
IiaJTi30BaHOI JUIsl BUKOPUCTAHHS B KIHHOMY CIIOPTI, BaXKJIHBa
POJIb B aHTHOKCH/IAHTHOMY 3aXHUCTi BillBeZeHa came IIIyTa-
TIOHOBIH JIaHII, 5IKa CYTTEBO OOMEXYE PO3BHTOK OKCHIATHU-
BHOT'O CTPECY i1 Yyac i3NIHIX HABAHTAXKCHb.

JlociimkeHHsT ocoOnMBOCTel mepediry MeTaboiigHuX
TIPOLIECiB, TIOB’A3aHUX 13 (D)YHKITIOHYBAHHSIM CHCTEMH aHTH-
OKCHJIAaHTHOTO 3aXHCTY Ta IHTEHCHUBHICTIO IIPOLIECIB JIiNOIIe-
POKCHIAI] y CIIOPTUBHUX KOHEW Ha PI3HMX eTarax 3Mara-
JBHO-TPEHYBAIBHOI [ISVIBHOCT] 3aJMIIAETHCS aKTyalbHHUM,
OCKLJIBKH JI03BOJISIE BUBYATH AJAITAalliiiHI poriecu 10 ¢i3u-
YHUX HABAHTA)KEHb PI3HOT0 00’€My Ta IHTEHCHBHOCTI, OIli-
HIOBaTH PiBeHb TPEHOBAHOCTI Ta BU3HAYMTH YMHHHUKH, 11O
JIMITYIOTh 1X Tpane3aatHicTh. [loganblie MOCTiIKEHHS
NpO- Ta AHTHOKCHIAHTHOTO OajiaHCy KOHEW CIIOPTUBHOIO
HanpsiMy Npare3aTHOCTI B JMHaMILll TPEHIHTY CHpHATHME
HayKOBOMY OOIPYHTYBaHHIO OLIHKH aJIEKBaTHOCTI (hi3NUHNX
HaBaHTAXEHb Ta PO3POOKH e(eKTHBHUX KOPEKLIHHUX Tpe-
HyBaJIbHHX [IPOTPaM CIIOPTUBHUX KOHEH.
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