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BcTaHOBIICHO, TOCTHATAIBHUI OHTOTEHE3 XapaKTepH3Y€EThCs 3MIHAMH KUPHOKUCIOTHOTO CKIIAMy TIaaKol
M’530BO1 TKaHWHHM IIUTyHKA, 30KpeMa, KOJIMBAaHHAMH BMICTY HE3aMiHHHX JIiHOJICHOBOI, apaxiloHOBOI Ta
JIOKO3areKCacHOBOI KHCIIOT Ha TJIi CTAJIOr0 CyMapHOTO BMICTY )KUPHHX KHCIIOT Ta iXHbOT HEHACHYCHOCTI.
JloBeneHo, 110 eMOpIOHANBHHU PO3BUTOK CYMPOBOKYETHCS AKTHBI3ALIEID CH3UMIB UKy
TPUKapOOHOBHUX KHCIOT Ta 3HAYHUMH Pi3HOCIPSIMOBAHHMH 3MiHAMH AKTHBHOCTI AHTHOKCHIAHTHHX
€H3UMIB TIPH IIOCTYIIOBOMY 3pOCTaHHI Koe(imi€HTa AaHTHOKCHAAHTHOI AaKTHBHOCTI. I3 3amydeHHsIM
KJIaCTEpHOTO  aHaNi3y MpOUTIOCTpoBaHO 30amaHcoBaHe (YHKHIIOHYBaHHS (EPMEHTIB CHCTEMH
AQHTHOKCHAAHTHOTO 3aXHCTy Ta IMKIYy JIUMOHHOI KHCJIOTH TiJ 4Yac Iepexoay eMOpioHiB [0
MOCTHATAJILHOT'O OHTOTCHE3Y.

Knrouosi crnosa: banawnc, oeziopoeenasu, yuxn Kpebca, scupui Kuciomu, aHmuoKCUOAHMHULL 3AXUCH, 2INOKCIA,

2inepoxcisa, OHmozenes, 2ycu.

Sxoseituyk A.B., Jlanuenko E.A., Pyban A.B., HuxomaeBa 1O.B., ®emopko A.C. OCOBEHHOCTU
ITOJJIEPKKU BAJIAHCA OKWUCJIMTEJIBHO-BOCCTAHOBUTEJIBHBIX PEAKIIMA B TKAHSX
I'VCEX B KOHIIE SDMBPHUOHAJIBHOTO M B PAHHEM ITOCTHATAJIBHOM TIEPUOJE
OHTOI'EHE3A / MenutononbCckuii TOCYZApCTBEHHBIH IEAAarOTHYecKUil yHUBepcuTeT uM. bormana
XmenpHULIKOTO; 72312, YKpanHa, 3anopokckas oonacts, MenuTomnomns, yi, ['etbmManckas, 20

VY CTaHOBJIEHO, MMOCTHATABLHBIN OHTOICHE3 XapaKTepH3yeTCs M3MEHEHMSMH YXKHPHOKHCIOTHOTO COCTaBa
[JIAJKOW MBIIICYHOH TKAaHU JKENIylIKa, B YaCTHOCTH, KOJEGOAHUSIMUA COJCp)KAaHUS HE3aMEHUMBIX
JIMHOJICBOM, apaxWIOHOBOW U [OKO30TEKCACHOBOW KHCIOT Ha (OHE MOCTOSHHOTO CyMMapHOIO
COMepIKaHHs JKHUPHBIX KHUCIOT M WX HEHACHIIIEHHOCTH. JloKa3aHO, 4YTO 3IMOpHOHAIIBHOE pa3BUTHE
COINPOBOXK/IACTCSl AKTUBU3ALMEH OSH3UMOB IIMKJIA TPHUKApOOHOBBIX KHUCIOT M 3HAYUTEIbHBIMU
pa3HOHAIPABICHHBIMH HM3MEHEHUSIMH AKTUBHOCTH AHTHOKCHIAHTHBIX (EPMEHTOB IPU IOCTEIIEHHOM
BO3pacTaHiK Kod(Q(dUIMEHTa aHTHOKCHIAHTHOH akTuBHOCTH. C MpUBJICYEHHEM KIACTEPHOTO aHaIM3a
MPOWJLTIOCTPUPOBAHO cOanaHCHpoBaHHOE (YHKIMOHMPOBAHHE CHCTEM (PEpPMEHTOB aHTHOKCHIAHTHON
3alIUTHI ¥ [UKJIA TUMOHHON KHCIOTHI BO BpeMs Iiepexo/ia YMOPUOHOB K IOCTHATAIBHOMY OHTOTCHE3Y.
Knrouegvie cnosa: banawnc, oecudpoeenasvl, yuxkn Kpebca, swcupnvie xuciomvl, aHMUOKCUOAHMHASL 3auuma,
2UNOKCUSI, 2UNEPOKCUSL, OHMO2eHe3, 2YCl.

Yakoviichuk O.V., Danchenko O.0., Ruban H.V., Nikolaeva J.V., Fedorko A.S. MAIN FEATURES OF
MAINTAINING BALANCE OF REDOX REACTIONS IN THE TISSUES OF GEESE IN LATE
EMBRYONIC AND EARLY POSTNATAL PERIOD OF THE ONTOGENESIS / Melitopol Bohdan
Khmelnytskiy State Pedagogical University; 72312, Ukraine, Zaporozhye region, Melitopol, Getmanska, 20

The physiological functioning of any organism is possible only under condition of maintaining a certain
balance between the redox processes of radical and ionic nature. The mechanism of implementation of the
support in tissues is determined by the intensity of metabolism, energy needs and level of oxygen
consumption. The main energy substrate for myocardium and skeletal muscle along with glucose is the
fatty acids. The problem of the energy supply for the smooth muscles is less investigated. However, it
was found that oxygen consumption during the operation of smooth muscles and myocardium increases
2-4 times while in slashed muscles it increases many times over. Therefore, the mechanism for
maintaining the balance of peroxide and biological oxidation in these tissues should be different.

In the conditions of hypoxia, the main link of the damaging effects is associated with mismatch of energy
consumption of the cell and energy production in the mitochondrial oxidative phosphorylation system.
This leads to disruption of membrane transport, processes of biosynthesis and other cell functions and to
increasing the concentration of intracellular free calcium and activation of lipid peroxidation. Therefore,
the objective of the research was to determine the dynamics of the content of fatty acids and products of
lipid peroxidation and enzyme activity of the cycle of Citric acid and antioxidant in muscle tissues of
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stomach of geese during the transition from hypoxia of embryogenesis to hyperoxia of early atmospheric
breathing. The chosen geese are characterized by considerable intensity of metabolism and have an
increased capacity for lipid peroxidation due to the high content of unsaturated fatty acids in their tissues.

Investigation of energy and antioxidant protection processes in geese was conducted during the second
half of embryogenesis and during the postnatal adaptation (1-14 days). The selection of biological
material was carried in a physiologically reasonable time. The object of study is the smooth muscle tissue
of the stomach. In this tissue the following levels were determined: the level of activity of
dehydrogenases of the Krebs cycle (succinate dehydrogenase and a-ketoglutarate dehydrogenase),
antioxidant enzymes (superoxide dismutase, catalase, glutathione peroxidase). The intensity of peroxide
processes were evaluated by the content of their end products in homogenate and with the initiation of
lipid peroxidation Fe2+. As an integral indicator of the state of antioxidant protection system the
antioxidant activity coefficient KAOA was used. The content of fatty acids was determined by gas-liquid
chromatography. In addition to the total content of unsaturated fatty acids the total equivalent
concentration of unsaturated fatty acids relative to the double bonds was calculated. Besides the statistical
processing of the obtained results, their correlation and cluster analysis was made.

Experimental results proved that the transition of the goose embryos to postnatal development is
accompanied by significant changes in fatty acid composition in the muscles of the stomach, including
the content of essential fatty acids such as linoleic, arachidonic and docosahexaenoic. However, the total
content of fatty acids and their unsaturation throughout the experiment was kept at a constant level.

The second half of embryogenesis is characterized by activation of dehydrogenases of Citric acid cycle
and significant multi-directional changes in antioxidant enzymes. However, KAOA that defines
generalized state of antioxidant system throughout the experiment is gradually increasing.

Physiological transition of geese embryos to postnatal development comes amid balanced functioning of
Citric acid cycle enzymes and antioxidant system, as it was evidenced by the represented cluster of
studied indicators.
Key words: balance, dehydrogenase, Krebs cycle, fatty acids, antioxidant protection, hypoxia, hyperoxia,
ontogenesis, geese.

BCTYII

Bynp-axuii >kuBUii OpraHi3M ABIIsi€ COO00 OIOJOTIYHY cHCTEMY, y AKiil Oe3rmepepBHO MPOTIKAIOTH
OKHCHO-BITHOBHI TIPOIIECH paIuKaIbHOI Ta ioHHOI mpupoau [20]. Hopmanbae QyHKITIOHYBaHHS
OpraHi3My MOJIMBE JIMIIC 33 YMOBU MIATPUMKH IIEBHOTO OaJlaHCy MIX IIMMH BHIaMH
okucHeHHd [11], i MexaHi3M peanmizauii miei MIATPUMKH B PI3HUX TKaHUHAX BiIpi3HAETHCS
3aJIe)KHO BiJI IHTEHCHBHOCTI MeTa0OJi3My, E€HEPreTHYHUX NOTped Ta CTYNCHS CHOXHUBAHHS
kucHIO. Tak, BiJoMO, II0 OCHOBHHM EHEPTeTUYHHM CYOCTpaTOM JJsi MiOKapaa i CKeIeTHUX
M’SI3iB TIOPYY 13 TIIOKO3010 € >KUPHI KUCIOTH [8,23,25], anms rinagkoi MyCKyJaTypu THTaHHS
€HEeproIocTayanHss MEHII JociimkeHi. OqHaKk BCTAHOBJIIEHO, IO CIIOKWBAaHHS KHCHIO i 4ac
PpOOOTH IIMafKKX M’sI3iB Ta MioKapAaa 3pocTae y 2-4 pas3u, TOi K y TOCMYTOBaHHX ITiIBUIYETHCS
B Oarato paziB [13]. 3Bakaroun Ha IIe, MEXaHi3M MiITPUMKH OanaHCy nepokcuaHoro [4,7] Ta
010JIOTIYHOTO OKMCHEHHS B IIMX TKAHWHAX Ma€ JIeIO BiIPI3HATHUCS.

OcHOBHA JITaHKA TIONTKODKYIOUOTO BIUIMBY TIiMMOKCIi TIOB’si3aHa 3 HEBIMMOBIAHICTIO €HEPTOMOTPeO
KIITHHA Ta  CHEPrompoAyKIii B  CHCTEMi  MITOXOHJPIaTbHOTO  OKHCHIOBAJILHOTO
¢dochopumoanns [3]. Lle mpu3BoguTh 10 MOpYIIEHHS MeMOPaHHOTO TPAaHCIOPTY, MPOIECiB
OlocuHTe3y Ta IHIMX (YHKLIH KIITHHU, 30UIbIIEHHS BHYTPIIIHBOKIITUHHOT KOHLEHTpPALii
BUTLHOTO KaJbI[il0 Ta aKTHBAIii MEPOKCHIHOTO OKHCHEHHs miminiB [15,16,21]. Tomy meroro
JoCTipKeHsT Oyo 3’sICYBaHHS AMHAMIKH BMICTY JKAPHHUX KHUCIIOT 1 MMPOIYKTIB JIMOMEPOKCHAATTIT
Ta aKTUBHOCTI €H3UMIB IUKIY TpukapOoHoBuX KucioT (IITK) i aHTHOKCMIAHTHOTO 3aXHUCTy
(AO3) y M’s130Bi#f TKaHHHI IIUTYHKA TYCEHSAT y (i3i0JIOTIYHO HANPYKEHUI Nepio]] Mepexoay Bif
rinokcii eMOpioreHesy 10 rinepokcii mno4aTky aTMOC(hEepHOro AUXaHHS.

MATEPIAJIN TA METOAU JOCJIIKEHHS
Hns  iHKyOamii BUKOPHCTAaHO SIS Tyced XapKiBcbKoi mopoau wacoro 145,7+2,62rT.
JochipkeHHs TIPOLECiB  eHepro3ade3levyeHHs Ta AaHTHOKCHUAAHTHOTO 3aXHUCTy 3/iHCHIOBAIH

BIIPOJIOBX JAPYToi MOJIOBHHHU eMOpioreHe3y Ta ITiJ Jac MOocTHaTanbHOi amanTtamii (1-14 mo6a),
Bi10ip 6i00TiYHOTO MaTepiady IPOBOIMIH Y (i310JIOTIHHO OOTpyHTOBaHI TepMiHu [3].
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OO0’eKTOM JOCTDKEHHS OOpaHO TJagKy M sS30BY TKaHWUHY NDIyHKA. 3i0paHwii OlojorivyHwi
Marepiaj MomepeaHbO MPOMUBANK Yy (i3i0JNIOTIYHOMY PO3YMHI Ta roMmoreHizyBaiu B 50 MM
tdochatnomy Oydepi (pH = 7,4).

PiBenp akTuBHOCTI jAerigporeHa3 mukiry Kpebca Bu3Ha4amu 3a cTymeHeM BimHOBieHHs Kamiro
rexcomianodepary (III) 3 BuKOpUCTaHHAM IHKYOAIIfHMX CEpPEeNOBUIN, OMUCAHUX Y TaKHUX

okepenax: cykmmHaraerigporerasn (SD) (K® 1.3.5.1) [5], oa-keToriTyTapataeriaporenasu
(2-OGD) (Kd 1.2.4.2) [14].

AKTHBHICTh (JEpPMEHTIB aHTHOKCHJIAHTHOTO 3aXWCTy BH3HAYalIM 32 BIJIOMUMH METOIMKAMHU:
cynepokcuaucmytazu  (SOD)  (K® 1.15.1.1) [10], xaramazm (CAT) (Kd 1.11.1.6)[6],
riyrarionnepokcuaazu (GPO) (KD 1.11.1.9) [2].

[HTEeHCUBHICTD TTEPOKCHIHUX TIPOIECIB OIIHIOBAIN 32 BMICTOM KiHIIEBUX MPOIYKTIB OKMCHEHHS
ninigie (TBAAP) B romorenarti Ta 3a iHimiamii nepokcuanoro okucHenus Jinigis (ITOJI) Fe?*
(TBAAPi) [9]. Okpim TOTO, SIK iHTETpaJbHUN MOKa3HHUK CTaHy cucTeMd AO3 BUKOPHCTOBYBAIN
koe(imieHT aHTHOKCUAAHTHOI akTUBHOCTI (Kaoa) [3]. BMicT >KUpHUX KHCIOT BH3HaYallud
METOJIOM Ta30piAnHHOI XpoMaTtorpadii. OkpiM CyMapHOTO BMICTy HEHACHUYEHUX KUPHUX KUCIOT
(HXKK) (C(N)) po3paxoByBanu cymapHy ekBiBaieHTHY KoHIeHTpamifo HXXK BigHOCHO KpaTHUX
3B’s13KiB (HEHacH4eHicTh, N) [4,7]. KopensmiiiHuii 1 KiTacTepHUN aHali3 OTPUMAHUX PE3YJIbTaTiB
MIPOBOIVIIH 32 BiJOMUMH METOAAaMH, CTATHCTHYHY 00pOOKY — i3 3aCTOCYBaHHSM IaKeTa Iporpam
Microsoft Office Excel 2013 ta SPSS v.13 3 t-kpurepiem Crtbiogenta. 3a p < 0,05 xopensuiiiai
3B’A3KM BB@XaIM CTaTHCTUYHO 3Hauymumu; 3a p<0,1 — 5K TeHmeHUil A0 Kopesuii.
MopnenroBaHHS Ki1acTepiB MpoBOMIK B Tiporpami Diagram Designer v.1.28.

PE3YJBbTATH TA IX OFTOBOPEHHSA

Amnari3 xxupHokucioTHoro ckiany (JKKC) M’s130B0i TKaHHHH OUTyHKA TYCEHST CBITUYUTBH TIPO TE,
0 HaWOUTBII CYTTEBI HOro 3MiIHM BiOYBAalOTBhCS BXKE IiJ] Yac MOCTHATAJILHOI ajamnTariil
(tabmn. 1). Tak, BMiCT HE3aMiHHUX JIIHOJIEBOI 1 JTIHOJICHOBOI KUCIIOT 30LIBIIYETHCS BIAMOBITHO Y
245 1 4,67 pasy, a mnoniHeHacnyennx okupHuX kucinor (ITHXKK) apaximoHoBoi,
JTOKO3aICeHTa€HOBOI 1 JIOKO3areKCacHOBOiI, HaBIakw, ckopodyerbcs B 1,85; 1,96 1 2,44 paszy
BinmosigHo. [Tpu ibomy cymapumii BMicT HXKK 1 Henacuuenicts KK yrpuMyroThest Ha BiTHOCHO
CTaJlOMy piBHI BIPOJOBX ychoro mgochimy. OTke y M’s30Bii TKaHWHI LUTyHKa TyCEHST
peamizyrotbess meBHi mexaHismu miarpumku  JKKC, ski  copusiots 11 di3ionoriuHomy
(hyHKITIOHYBaHHIO 32 YMOB TEpPEXOAY Bif Tilo- 1O TIMEepOKCii, ajKe BiIOMO, IO PO3BUTOK
NTAIIHHAX ~eMOpIOHIB HANpHUKIiHIII eMmOpioreHe3sy BiZOYBa€Tbcsi B yMOBax 3HIDKEHOTO
NapIialbHOTO THCKY KHCHIO, a HaKJIbOBYBaHHS IIKapanymu 28-1000BUMH eMOpioHamMu
CIPUYMHSE HOTO CTpIMKe MiABHINECHHS [1].

YrponoBxk eMOpiOHAIBHOTO PO3BHUTKY JIO KIHIlM HEPIIOrO THXKHS MOCTHATAILHOTO 1CHYBaHHS
aKTUBHICTh YCiX JOCTiPKEHUX JnerigporeHas nukiay Kpebca 30impmryBanacs. Lle moB’sizaHo i3
3pOCTaHHSM EHEPreTHYHHUX NOTped opraHi3My TYCEeHSAT 1, SK HACHiNOK, AudepeHIiariero i
YCKIIQTHCHHSIM €HEPTEeTHYHOTO arapaTy KIiTuH [8].

AxtuBHicth 2-OGD B eMmOpiorenesi MiIBUINYEThCS 1 COpSIMOBaHO Ha 3a0e3MeueHHS
EHEepPreTHYHMNX MOTPed Ta, MOMKINBO, HA MATPUMKY BMICTY BUXiTHOTO CyOCTpary, apke BiJoMO,
o0 3a HOpPMalbHOI KOHLEHTpauii KHUCHIO BiOYBA€THCA TiAPOKCHIIOBAHHS aMiHOKHCIOTHHX
3QNUMIKIB TMPOJIiHY Tinokciero iHaykoBaHoro d¢akrtopa (HIF-la) min niero ¢epmenty
MPOJUITIAPOKCINIA3N 13 3alydeHHSAM KeToriyrapary abo #oro anamoriB (¢ymapary,
cykiuHaty) [19] Ta MomanbIIon MPOTSOCOMHOIO Jerpaaallielo Moyiekynn. B ymoBax rimokcii
rigpokcmmoBanas HIF-1o He BinOyBaeThecs, Tak caMoO SIK 1 32 HECTadl KETOrJIyTapary Ta Horo
ananoriB [12]. Omxe, aktuBizauiero 2-OGD Moxe peami3yBaTHCh OAMH 13 T€HETHYHO
3amporpaMoOBaHUX MEXaHi3MiB aJamnTarii opraHi3My g0 TilOKCii, IUITXOM BHUCHAXEHHS
cyOcTpaTy Ta migBHINEHHS BMicTy akTuBHHX Mojekyn HIF-la. IloctHatanmpHUiT pO3BHTOK
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XapaKTepU3yEThCS 3POCTAHHAM aKTHBHOCTI epmeHTy B 1,9 pasy Ha 1-my 100y 3 MOJaibIIow
cTabini3alliero, Ta JOCTOBIPHUM 3HWKCHHSM HANPUKIHII 2-T0 THXHS KUTTS B 3,0 pasu.

Tabmuus 1 — BMICT )KUpHUX KHCIIOT 1 MPOAYKTIB JIiMONepoKcHaaii Ta akTuBHICTh eH3uMiB L{TK
1 AO3 y M’s130Bi#i TKaHUHI nuTyHKA TyceHsT (M + m, n = 5)

Bik, mo00a
[MTokazuuku EmOpiorenes [NocTHaranbHuMit Iepion
1515 | 22(8) | 28(2) 1(0) 7 14

Kupni xucnomu
(16:0), % - 26,39+1,32 | 24,11+1,21 20,05+1%* 18,65+0,93 | 21,68+1,08
(16:1), % - 1,8+0,09 1,88+0,09 1,12+£0,06* | 0,81+0,04* 0,75+0,04
(18:0), % - 14230,71 | 14,1740,71 | 16,89+0,84% | 14.87+0,74 | 15,81+0,79
(18:1), % - 27,14+1,36 25,74£1,29 | 19,274£0,96* | 16,84+0,84 | 11,17+£0,56*
(18:2), % - 5,64+0,28 6,22+0,31 5,24+0,26 | 12,84+0,64* | 11,12+0,56
(18:3), % ] 0,08£0,004 | 0,09+0,005 | 0,03£0,002*% | 0,14+0,01* | 0,230,01%
(20:4), % - 8,88+0,44 10,05+0,5 | 13,51+0,68* | 7,294+0,36* 7,55+0,38
(22:5), % - 2,91+0,15 2,94+0,15 4+0,2%* 2,04+0,1%* 2,37+0,12
(22:6), % - 0,08+0,004 | 0,29+0,01*% | 0,44£0,02* | 0,18+0,01* | 0,19+0,01
C(N), % - 46,53+2,33 | 47,17£2,36 | 43,6142,18 | 40,1442,01 | 33,38+1,67
N, MoJs/T - 0,31+0,02 0,33+0,02 0,36+0,02 0,29+0,01 0,26+0,01
Enzumu LITK
SD, 33+0,1 93+0,4* 17740,3*% | 224+1,5% 193+1,3 182+1,3
HMOJIb/XBXT
2-0GD, 0,4+0,1 2,3+0,2% 2,6+0,3 5,040,3* 6+0,5 2+0,2%*
HMOJIB/XBXT
Enszumu cucremu AO3

1
GPO, 107 18,4+0,42 | 21,8+1,25%* 10,1+0,8* 23,3+0,58* 21,6+0,55 12,5+1,25%
MKMOJIB/(XBXT)

-5

CAT, x107, 47+0,87 34+0,87* 29+0,87* 34,5+1,5 14+0,87* 36+1,5%
HKAaT/T
SOD, 32,5436 | 357421 | 46:18% | 47,6621 | 19.8:17% | 54,8+12%
YM.OJI./XBXT
Ipooyxkmu ninonepoxcudayii
IBAAP, 248438 | 35643,5 | 346:14 | 309:00 | 185:1,1% | 13£04*
HMOJIB/T
TBAAPi, 100242 | 80242.6% | 789416 | 856436 | 244+15% | 184406
HMOJTB/T
Kaoa 0,25 0,44 0,44 0,36 0,76 0,71

IIpumitka: Piznuys docmogipna nopisHano 3 nonepeonim nokaswukom, oe: * —p < 0,05

3HWKEHHSI aKTUBHOCTI € JIOTTYHUM, OCKLIBbKY MiATPUMKa 3aXUCHUX QYHKIIH yepe3 paxrop HIF-1a
B yMOBax Tinepokcii HemoxiuBa [19], ToMy oauH 3 MexaHi3MiB peanizalii aHTHOKCHIAHTHOTO
3aXUCTy 3IIMCHIOETBCS 32 PaxXyHOK HAKONMHWYEHHS a-KETOTNIyTapoBOi KHCIOTH, 34aTHOI
HEUTpATI3yBaTH TIAPOTCH MEPOKCHI Oe3 3aTydeHHS eH3UMaTHYHuX cucteM [12, 21]. 3 immoro
00Ky, 3HWKeHHs1 akTHBHOCTI 2-OGD Moke OyTH HACHiIKOM BHUCHAaXEHHS PECYpCy BHXIJTHOTO
cyOcTpaTy Ha TJIi 3pOCTaHHS TUIACTHYHHX MOTPEO OpraHi3My, OCKIIBKU KETOTIIyTapaT 3alydacThCs
1o pobdoru He numie LITK, ane i 1o GioreHe3y aMiHOKHCIIOT, KapHITHHY, a TaKOXK SIK KO(aKTop
niokcurenas [15]. YTiMm, ue mpumymieHHS NOTpeOye eKCHePHUMEHTAIBHUX JOKAa3iB, OCKIJIBKH €
IaHi, mo 3a mpurHideHHS pobotn 2-OGD mig wac okcHAamiiHOTO CTpecy 3HAYHO 3pOCTaE

Bichuk 3anopizbkozo nayionansnozo ynieepcumemy Nel, 2017



110

AKTHUBHICTh TJIyTaMaTACTiIPOreHa3d 3 METOI BIJIHOBICHHS Iyldy Keroriyrapary [12] Ta
3a0e3neveHHs TIACTHYHHX 1 3aXUCHUX TIOTPed opraHizmy.

VYnponosx apyroi monoBuHH emOpioreHe3y akTuBHICTH SD 3pocna B 5,4 pasy, mepexin 1o
[IOCTHATAJIBHOTO PO3BUTKY XapaKTEpU3yBaBCS NOJANbIINM 30LTBLICHHSAM AaKTHBHOCTI LBOTO
eHsuMmy (Ha 26,6%). Y mnocrtHaTanpHOMY IHepiofi IOCTOBIpHMX 3MiH SD-akTHBHOCTI He
BCTAHOBJICHO. VIMOBIpHO, BHCOKAa AaKTHBHICTb (EpMEHTYy HeoOXigHa I HOPMAIbHOTO
NPOTiKaHHS B OHTOTEHE31 MpoieciB mpoideparii KITHH Ta MeTaboIi3My, OCKUIBKH BiJIOMO, IO
HAKOMMYEHHS CyKUWHATy, sSikui iHriOye mpomin-rigpokcumoBanas HIF-1a 1 HIF-2a 3amobirae
ixHii momanbwwiil gerpagauii [24] 1, sIK HACHIIAOK, IPOBOKYE PO3BUTOK TMTUOOKOTO MMOKCHUYHOTO
CTaHy Ta MPHU3BOJUTH J0 MOPYIIEHHS MeTabomi3My i mporecy nporideparii kiritud [18, 22], o
€ nyxe HeOe3NMeYHNM Ha MOYATKOBUX CTAlisSX OHTOTEHE3Y, TOMY BHCOKA aKTHBHICTH SD s
PaHHBOTO TOCTHATALHOTO PO3BUTKY € 3po3yminor. OgHaK iCHYIOTH 1 MPOTWIICXKHI JIaHi, 3a
SIKUMH B1ZIOMO, L0 CYKIIMHAT, MOPSA 13 KeToriayTaparoM, Oepe y4dacts y nepeeaenHi HIF-1a B
fioro HeakTUBHY (GOpMY, a TOMY BHCOKa aKTHUBHICTb SD € JjoriuxHoro ansi eMOpiOHanbHOTO
pO3BUTKY [24].

B ymoBax 3pocTaHHS iHTEHCHBHOCTI 010JIOTIYHOTO OKMCHEHHS Ha TIIi MiABHUIIEHHS MapIlialbHOTO
THCKY KHCHIO B TKaHWHAX, Uil yrpuManHsa mporeciB [IOJI Ha ¢iziomorivHoMy piBHI MaroTh
AKTHBI3yBaTHCS T€HETUYHO 3aIPOTrPaMOBaHi MEXaHi3MH IXHBOI MIATPUMKH, IO Peali3yloThCs 3a
paxyHok cucreMd AO3 Ta IHIIMX CHCTEM OpraHi3My. Bucoka akTHBHICTH IerigporeHas
migsumye npoaykuiro NADH, cybcrtpaty, skuii Oepe ydactb y poOoTi OimbmiocTi
JIE3IHTOKCUKAIIIITHIX CHCTEM, IO 3amo0iraroTh OKHCHOMY cTpecy [26]. OTxke, 3p0o3yMiluM €
migBumieHHs aktuBHOCTI GPO Ha 22-y no0y, OCKUTEKY ITiIBUIIEHHS aKTUBHOCTI JIETiApOTeHa3
npoBokye HakonuueHHst NADH ta ATP, ski mig giero riryTaTioHpeqyKTa3u BUKOPHCTOBYIOTHCS
JUTSI BIJTHOBJICHHSI OKMCHEHOTO IiryTariony [17].

PesynpTaTtn eKciepuMeHTY CBiI4aTh, 10 BIPOJOBXK JOCTIY BiIOYBaIOCh MOCTYIOBE 3POCTAHHS
Kaoa (r=0,876). 1 Tinmpku mig Yac mepexoAy A0 TOCTHATAIBLHOTO PO3BUTKY y 28-1000BHX
eMOpioHiB 3pocTaHHsl Kaoa TadbMyeThCs, a Ha TTOYATKy IOCTHATAIFHOTO PO3BUTKY B 1-1000BHX
T'YCEHST HaBiTh 3HWKYEThCS Ha 18,8 % MOPIBHSIHO 3 MONepeIHIM 3HAYCHHSIM.

AKTHBHICTh YCIX JOCTI/DKEHHMX aHTHOKCHJIAHTHHX ()EPMEHTIB y Yaci XapakTepusyBajiacs
3HaYHOIO MiHJIUBICTIO (V = 27,6-30,4%). YTiM, mig 4ac mepexoay OO MOCTHATAIbHOTO PO3BUTKY
JOCTOBIpHE 3POCTAaHHSI aKTHBHOCTI cmoctepiranock Tineku anst I'TIO (y 2,3 pasy). BogHouac
BiIMIYEHO HE3HAYHE WiJBHUINEHHS CyMapHOi HEHacH4eHocTi Ta cymapHoro Bmicty HXKK y
JTOCITIDKEHIN TKaHWHI, 1110 € HACIIIKOM 301IBIIICHHS BMICTY HECHACHYCHHUX JTOKO3areKCA€HOBOI Ta
apaxiZIoHOBOI KUCJIOT.

Ha Tmi mopanmplimx KOJMMBaHB YCIX IOCTIIKEHHUX KOMIIOHEHTIB aHTHOKCHIAHTHA aKTHUBHICTb
TKaHUHU Ha 7-My 100y 3pocia B 2,1 pa3y i crabinizyBanach A0 KiHIS JOCTITY.

Jis BCTaHOBIIEHHS Ta MiATBEPKEHHS B3a€MO3B’SI3KIB JIOCHIHKEHUX TMOKAa3HHWKIB Ha OCHOBI
pe3yIbTaTiB KOPEIAIIHHOTO aHaizy Oyimo mooynoBaHo kiactep (puc. 1). OrpuManuil Kiactep
BKa3ye Ha CKJAQJHUN XapakTep peaiizamii NUIAXIB MiIATPUMKH aHTHOKCHUIAHTHOI aKTHBHOCTI,
PiBHS €HEpreTUYHOro 0OMiHY 1 BMICTY )KUPHUX KHCJIOT IVIAAKOI MYCKYyJIaTypH IIUTYHKA.

HatiBummumii pediTuHr cepen AoCiiKeHMX moka3HUKiB Mae Bmict TBAAPi (8 mocroBipHHX
Kopemauiiaux 3B s3kiB). Came TBAAPI € iHTerpaabHOI0 JTAHKOIO MiXK IMOKAa3HUKAMH CHCTEMU
AQO3, eHepreTHYHOro Ta XUPHOKUCIOTHOTO OOMiHY. 3B’SI30K i3 CHCTEMOIO aHTHOKCHIAHTHOTO
3axucTy 3abesmeuyerbesi uepe3 xopensnii BMicty TBAAPI i3 Kaoa (r=0,981 npu p<0,01) i
TBAAP (r=-0,882 npu p < 0,05), npudomy Kaoa Takox mMae oOepHeHi 3B’SI3KM 3 aKTUBHICTIO
CAT (r=-0,727 mpu p < 0,1) Ta npsamuii 38’5130k i3 mokasHukoM HeHacuueHocti KK (r =-0,881
mpu p < 0,05), mo 3abe3nedye TicHy iHTErpaumiro 000X cucteM Mix co0oro. 38’5130k 0omMiny KK
13 eHepreTHYHNMH TpollecaMr 3a0e3MeuyeThCsl MUIIXOM KOpemsIiil aktuBHOCTI SD 3 BMicTOM
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nanpMiTHOBOT (r= 0,778 mpu p < 0,1) i moko3arekcaeHoBoi kuciaor (r= 0,815 mpu p<0,1) Ta
aktuBHOCTI 2-OGD 3 BMicToM mansmiTHHOBOT (r = -0,812 nipu p < 0,1).

Kaoa Mae TicHMI 3BOpOTHHI 3B’A30K i3 BMICTOM JOKO3aleHTacHOBOi kucioTu (r = -0,898 mpu
p <0,05) i cymapnoto nenacuueHictio (N) (r=-0,882 mpu p <0,05), Ta mpsimMuii 3B’S30K i3
BMicTOM JiHOsNEBoi kuciotu (r = 0,99 mpu p <0 ,01). Takox BCTaHOBIEHO MPSIMY TEHIECHLIIO 10
Kopensmii 3 BMicToM JiHONIEHOBOI (r= 0,85 mpu p <0,1), Ta oOepHEHI TEHICHIN 3 BMICTOM
apaxinoHoBoi kucnotu (r = -0,843 npu p <0,1) i akrusnicTio CAT (r =-0,727 npu p <0,1).

Puc. 1. Kiactep moka3HHKIB €HEPreTHYHOTO OOMiHY, MEPOKCHIHOTO OKHCHEHHS 1 J>XHPHO
KHCIIOTHOTO CKJIAMy ULl TJaaKol MYCKYJIAaTypH NIIYHKY Tyced (mpsiMi Kopemsilii 300pakeHi
cyuinpHUMH JiHisiMu (1 > 0), 06epHeHi — myHKTHpHUMU (T < 0); MOABIHHUMH YOPHUMH JIHISIMA —
piBeHb 3HauymocTi kopensmii p < 0,01; ogquaapHa yopHa — p < 0,05; onunapHa cipa —p < 0,1).

VY nopansimomy A AeTanizauii 0aJaHCy OKHCHO-BiIZHOBHHX HPOLECIB IUIAHYETHCA OOJATKOBO
3aITy9UTH IOKa3HUKH CTaHy CHCTEMH IepeaMiHyBaHHS (acmapraT- Ta ajJaHiHaMiHOTpaHCchepas3n),
sSKa Ma€ MeTaboJIuHI 3B’SA3KM 13 crucTeMoro mukiry Kpebca, OCKUTBKH IOCTadae IO HHOTO O-
KeToriayrapar. TakoX IUIAHYEThCS  JIOCHIUTH  POOOTY JAESIKHMX  CH3UMIB  CHUCTEMH
eHeprosabe3neyeHHsl, 30KpeMa, JTy)KHoi Ta kucioi ¢ocdaras. J[01aTKOBO KOMILICKC MTOKA3HUKIB
OyJe po3TiAsHYTO B yMOBax (i3ioyioriyHOi HOPMH Ta 3a il OiOJIOTIYHO AKTUBHUX PEUYOBUH
XIHOITHOT CTPYKTYpPH, OCKIJIbKY Ii PEYOBHUHU 3/IaTHI MiABHUIYBATA TPAHCIIOPT €NEKTPOHIB Uepes3
JAHIIOT  TIEPEHECEHHs  CNIEKTPOHIB, THM CaMHM CTUMYJIOOYA  poOOTYy  CHCTEMH
eHepro3ade3neyeHHs Ta MPOIYKITiI0 BUIBHUX PaJUKANTIB, IO CTEMYIIOE cuctemy AQO3.

BUCHOBKHU

1. TIlepexim rycsunx eMOpiOHIB JO MOCTHATAIBHOTO PO3BUTKY  CYNPOBOIKYETHCS
JIOCTOBIpHMMHU 3MiHAMH >KHPHOKHCIOTHOTO CKJIQAy y M’si3aX LUTyHKA, y TOMY 4YHCHII U
Hezaminaux KK iHOmeHOBOi 1 apaxifioHOBOiI Ta JOKO3arekcacHoBoi. BomHouac
HeHacuveHicTh JKK BIpomoBK yChOoro I0CIiLy YTPUMYETHCS HA CTaJIOMY PiBHI.
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10.

11.

12.

Jpyra monoBruHa eMOpiOTeHE3y XapaKTepU3YEThCs akTHBI3aliero nerimporenas LITK Ta
3HAYHUMH PI3HOCIPSIMOBAHUMH 3MiHAMH aKTHBHOCTI aHTHOKCHIAHTHHUX €H3UMIB. YTiMm,
Kaoa, 1O y3araipHEeHO BH3HAYa€ CTaH AHTHOKCHJAHTHOI CHUCTEMH, BIPOJOBXK YCHOTO
JTOCITiAY TIOCTYIIOBO 3POCTAE.

dizionorivauii mepexiy eMOpiOHIB ryceil 10 MOCTHATAIBFHOTO PO3BUTKY BifOYBa€ThCS Ha
i 30amancoBaHoro ¢yHkmioHyBaHHs L[TK i AOC, mo miarBepIKyeThCsl HaBEACHUM
KJIACTEPOM TOCITIIKEHUX ITOKa3HUKIB.
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