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BcTyn. NMpobnema nepeayacHoi HeAOCTaTHOCTI ey~
HukiB (MHYA) y cysacHoMy cycninbCTBi cTae Bce GinbLu
aKTyasIbHOKO 4Yepes BiACTPO4KY MAaTEPUHCLKOrO BiKy Ta
CTaHOBWUTb OJHY i3 NpuynH 6e3nnigas, a Takox 3Ha4yHO
NOripLUye AKICTb XUTTA MOJI0OAMX XKIHOK.

B ocHogi [MHA 6yapb-gKoro reHe3y NexumTb HEBNACTU-
BUM PENPOLYKTUBHOMY BiKy AediumT npuMopAaianbHNX
donikynis, ax OO NMOBHOMO BMCHAaXEHHS OBapiasibHOro
pesepBy. HesBaxaroum Ha Te WO Y OEeAKMX XIHOK MOXe
crocTepiraTnuca picT BnacHUx Gonikynise, AKiCTb AMLEKi-
TVHW NPU LIbOMY Pi3KO 3HMXEHO [1].

[MHA BMBYaIOTL Ha MOOENsX 3 BUKOPUCTAHHSIM rpu-
3yHiB [6,12,13], OCHOBHI OOCHiOXEHHS CrnpsiMOBaHi Ha
KOPEKLLIO MOLLIKOOKEHHS seqHukiB [7,8,10,11].

PaHiwe Hamn, 3 BMKOPUCTaHHAM MoOZeni ekcne-
PVUMEHTANBHOIO IMYHHOrO YLLIKOXEHHS!, §IKa 4aCTKO-
BO Bimobpaxae MHHA, 6yno BCTaHOBIEHO MPUrHIYEHHS
MENOTMYHOIr0 A03pPiBaHHS OOUMTIB Ta MOCUAEHHS MO-
wkomkeHHs OHK aaep knitnH GonikynsapHOro OTO4eH-
HS OOUMTIB, TUMYCA i NiMPATUYHMX BY3NiB (30iNbLUEHHS
opHoHuTKOBUX po3pwuBiB (OHP) OHK), a Takox nokasa-
HO, LLIO Ui JOCNIAXKYBaHi NOKa3HUKM NOKPALLYOTLCS Npu
3aCTOCYyBaHHI aHTMOKcuaaHTy, 6nokatopa NO-cuHTasu,
yepesd MMOBIPHE 3MEHLLEHHS NPOSIBIB OKCUOATUBHO-Hi-
Tpo3aTmBHOro cTpecy[3,4].

Buxogsum i3 MOBREHOrO BULLE, aKTyaslbHUMU Ha
CbOrOAHiI € BUBYEHHSA MOXIMBOro (NO-3anexHoro) me-
xaHiamy perynsuii penapauiji HK, wo BinobpaxaeTtbcs
aKk OHP, a came pgocnigkeHHs ocobnmBocTel posnoainy
OHP OHK anep oouuTiB B eKCMEPUMEHTAIbHUX YMOBAX
BMANBY in vitro aHTMokcuaaHTa, 6nokatopa noni (AOD-
pn6030) nonimepasu (MAPI), 6nokatopa NO-cuHTasw,
cybctpaty NOS, w0 paHiwe He 6yJ10 BUBYEHO.

MeTa po6GoTu nosnsrana y AOChHIAXKEHHI po3noainy
OHP OHK saoep oouuTiB in vitro B ymoBax BriMBY aHTU-
okcupaaHTa (pecsepaTpor), 6nokartopa MAPI (4- rinpo-
KcukBiHasoniH), cybctpata NOS (L-apriHiH rigpoxno-
pua), 6nokatopa iNOS (amiHoryaHiamH).

O0’ekT i MeTOoan pocnimkxeHHa. Jocnion npo-
BOOMIN HA CTATEBO3PINMX camuuax muwwen niHii CBA
mMacoto 18-22 r 3 goTpyMaHHSAM BUMOI EBPONEnchbKoi
KOHBEHLLi MPO 3axnCT XpebeTHMX TBAPUH, LLLIO BUKOPUC-
TOBYIOTbCA A1 OOCNIAHUX Ta iHWWX HAyKOBUX LiNen,

valia-z@ukr.net

(Ctpacbypr, 1986) Ta 3akoHy YkpaiHu «[po 3axucT Tea-
PVIH Bifi, X)XOPCTOKOrO MOBOAXKEHHS» (2006).

Oountn HedepMEeHTAaTUBHO (MEXaHIYHO) BUAINANN
3 A€4HVKIB MULLEN Ta KyJbTUBYBaIN NMPOTHAromMm 4 rof. B
okpemux kamepax no 400 Mk KynbTypanbHOro cepen-
osuwa DME 3 15 mM HEPES, koHueHTpauia Cal?* 1,71
mM, Temnepartypa 37°C 3 HACTyMHUMU PEYOBUHAMM:
L-apriHiH rinpoxnopug — cyéctpat NOS y KoHUeHTpaLi
0,04 mM; amiHoryaHiguH, Al- cneumdidyHuii 6nokaTop
iINOS y koHueHTpauii 0,02 mM; 4- rigpoKCnKBiHA30iIH4-
'K-6nokatop MAPI-1ykoHueHTpauii 1,0 mM; peceepa-
TPOJ — aHTMOKCUAAHT Y KOHLUeHTpauji 2,0 uM. Bci Buko-
puUCTaHi pe4oBUHN BUPOOHULITBA dipMin «Sigma»,CLLIA.

Insa sussneHHs OHP JHK snep oounTie BUKOPUCTO-
BYBaJIM METOL, JTY>XKHOIO refib-enekTpodopesy i30bL0Ba-
HUX KNiTnH (meton, JHK-komeT — «DNA-comet assay»)
[9]. 3rigHO MeToauLi 3a MO3UTUBHUIN KOHTPOJb BUKO-
pPUCTOBYBaIN OOLMTU, IKi NiCAs Nepioay KynbTUBYBaHHS
(4 ron.) nippaeanu By H202 (temnepatypa 4eC,
250mM, 5 xB.). HeratmBHWIA KOHTPOMb — KYJIbTMBOBAHI
npoTsarom 4 rof. oountn B cepenosuiti DME 3 15 M
HEPES. AHaniz JHK-komeT, 3abapBneHunx Xexct 33342
(700 mkmonb/n), 3ajiCHIOBaNM BidyaslbHO, BUKOPUCTOBY-
I04M NOMIHECUEeHTHMIA mikpockon JIIOMAM U-1 (Pocis)
npwu 3aCTOCYBaHHI BOAHO-iMepcinHoro o6’ektrea (430).
Ha koxHomy MikponpenapaTi aHanidyBanu He MeHLe 30
okpemo poatawioBaHmx JHK-komeT. 3a cniBBigHOLIEH-
Ham OHK y “ronosi” Ta “XBOCTI” KOMETU noainanm Ha 5
knacis (0-4).

Pesynstatn 06pobnsnvM cTatucTMYHO B Nporpami
Graph Pad Prism version 5.00 for Windows (Graph Pad
Soft ware, California USA). lNicna nepesipkn Ha HOP-
ManbHICTb PO3MNOAiNy aHania rpyn gaHux NPOBOAWAM 3
BUKOpUCTaHHAM one-way ANOVA 3 nopanblivmM MHO-
XWHHUM MOPIBHAHHAM 3@ O0MOMOrol MOCT-XOK TEeCTy
Newman-Keuls. BigMiHHOCTI BBaXann CTaTUCTUYHO
3Havywmmm npu p<0,05. Pesynbtatm Bupaxanu sk M+m
(cepenHe * cTaHgapTHa NoOxmMbka).

Pe3ynbTatn AOCHIAXKEHHS Ta iX 0O0roBOpEeHHs.
BcTtaHosneHo, o 6nokatop MAPIM-1 - 4-TKi 6nokaTtop
iINOS- Al, a Takox ix koMbGiHaLis, NPU3BOASATb A0 nepe-
posnoginy OHP OHK oouuTiB y 6ik 36inbLUEHHS MOLIKO-
mxeHHsa OHK. Cybctat NOS L-apriHiH Ta aHTUOKCUAAHT
pecBepaTpos He YMHUAN MOLUKOXKYBaJIbHOrO BrJIMBY Ha
JHK oouuTiB, HaBnaku BigMiYanocb NeBHe 30iNbLLUEHHSA
KinbKOCTi KniTuH 3 aapamu 0/1 knacy (puc. 1).

Bigomo, wo pospmen OHK, cnpuynHeHi, 3okpema,
" akTmBHUMK Hdopmamm asoTy, akTueyloTb [APT, wo €
HeobXiaHMM ana npouecis penapadii. OgHak, npy cuib-
Homy yikogkeHHi AHK HagmipHa aktnsauisa NAPT moxe
NPU3BOAMTU A0 3HAYHOrO 30iNbLUEHHS CMHTE3y Npo3a-
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Puc. 1. Bnnue 4-TK, AT, L-apriHiHa, pecBepaTtpona Ha po3nogain OHP AHK
aaep OouUTIB.
Mpumitku: * — p<0.05 - BiporigHiCTb BiAMIHHOCTE BENMYMH CePELHIX rPyn AaHUX BiAHOCHO
TaKUX BEJIMYUNH Y HEraTUBHOMY KOHTpOﬂi.
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Puc. 2. Bnnue 4-TK i L-apridiHa Ha po3noain OHP OHK saep oouuTiB.
Mpumitku: *— p<0.05 - BipOriaHiCTb BiAMIHHOCTEN BENNYMH CEPERHIX rPyn AaHWX BiAHOCHO
Takux BEJIMYNH Y HEraTUBHOMY KOHTPOJI,

S-p<0.05-BiporigHicTb BigMIHHOCTEN BENMYMH CepeHix rpyn AaHnX BIGHOCHO TakmMX BENNYUH
y rpyni 4-TK.
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Puc. 3. Bnnus 4-TK i pecBepatpona Ha po3noain OHP OHK saaep oouuTiB.
Mpumitku: * — p<0.05 - BiporigHiCTb BiAMIHHOCTE BENMYMH CEPELHIX rPyn AaHUX BiAHOCHO
TaKMX BEJIMYUH Y HEraTUBHOMY KOHTPOJI,

S - p<0.05-BiporigHiCTb BIAMIHHOCTE BEMNYUH CepefHiX rpyn AaHWX BiHOCHO Takmux
BeNM4UH y rpyni 4-T'K.

nanbHUX YMHHWKIB Ta MOCWNEHHS 3arndeni KnituH no
HEeKPOTUYHOMY TUMY i3 PO3PMBOM M1Ia3mMaTUYHOI MeMb-
paHu. Buxig, KNiTMHHOro BMICTY HA30BHI, B CBOIO Yepry,

dOPM KMCHIO Ta a30TY, MOCUNEHHS TEHO-
TOKCUYHOro cTpecy Ta akTtmeauis MAPI1
[2,5,17].

Hamu Bneplle oTpuMMaHO A[aHi, ki
cBigyaTb NMpo Te, WO 3a YyMOB BMAN-
By 4-I'K i L-apriHiHa (BignosigHo 1,0
mM/0,04mM) BigOyBaeTbCA 3MEHLLEH-
HA nowkomxkeHHsa JHK aoep ooumTiB no
BIHOLLEHHIO A0 BenuyuH y rpyni 4-NK:
yacTkm aaep ooumTiB 3 i 4 knaciB 3MeH-
wyloTbCs Yy, BignosigHo, 1,7 pa3u i 2,1
pasun, a aaep 0/1 i 2 knaciB 3pocTaloTb
y, BignosigHo, 3,1 pa3n i 1,9 pasu; 3a
ymoB BnnmBy 4-IK i pecBepaTpona (Big-
nosigHo 1,0 mM/2,0uM) BinbyBaeTbCS
3MEHLLIEHHS nowkoapkeHHa OHK ooum-
TiB, @ camMe — YacTka KJiTuH 3 sapammn 3
i 4 Knacy 3MeHLWYEeTbCS Y, BiAMNOBIOHO,
1,4 pa3mi 1,8 pasun, avactku aoep 0/1, 2
KJ1acCiB 3pOCTalOTh Y, BiANOBIAHO, 2,6 pa3u
i 1,7 pa3u y NOpIiBHAHHI 3 TaKMMK 32 yMOB
KynbTMByBaHHS 3 4-I'K (puc. 2, 3).

3a ymoB BnnmBy Al i pecBepaTpo-
na (signosigHo 0,02 mM/ 2,0 uM) Big-
OYyBaETLCA 3MEHLUEHHSI MOLUKOOKEHHS
OHK oouuTiB, a came — vacTtka KiiTuH
3 aopamu 3 i 4 knacy 3MeHLLYETbCS 10,
BignosigHo, 22,78+1,53%  (p<0.05,
n=6) i 25,19+1,67% (p<0.05, n=6) y no-
piBHAHHI 3, BignosigHo, 32,96x1,67%
i 35,93+1,67% 3a yMOB KyNbTMBYBaH-
Ha 3 Al a agep 0/1 knacy 3pocTae oo
31,85%1,67% (p<0.05, n=6) no BigHO-
LIEHHIO 00 BENVNYNHU 3a YMOB KYNbTUBY-
BaHHA 3 Al — 12,22+2,72%.

OTpuMaHi HamMu JaHi y3roaxyTbes 3
[14-16] i MOXyTb 3a6e3ne4nTi B MaiidyT-
HbOMY OOI'PYHTYBaHHS HOBITHIX NiAX0AiB,
CMPSIMOBAHMX Ha 3MEHLLUEHHST MOLUKO-
mxeHHs OHK, a oTxe i B TepaneBTUYHUX
Linsx — Ha kopexkuito NMHA y XiHOK.

TakMmM 4YMHOM, OTPMMAaHiI OaHi npo
po3nogin OHP OHK oouwnTtiB B ymoBax
BMAMBY aHTMOKCUOAHTa (pecBeparpon),
6nokaropa MNAPI (4-TK), cybctpata NOS
(L-aprinin), 6nokaTtopa iINOS(AIN) i ix aHa-
Nni3 patoTb NiacTaBun CTBEPAXyBaTW, LLO
NO Gepe yyacTb B perynauii penapadii
OHP OHK oouuTis.

BucHoBku. [lpencrtasneHi pesyib-
TaTu OOCNIOKEHHS IHTerpanbHoi Ljic-
HOCTI reHOMa OOUUTIB 3 BUKOPUCTaAHHAM
aHTHnokcupaHTy (pecsepatpon), 6noka-
Topy MAPI-1 (4-TK), cybctpata NOS
(L-aprinin), 6nokaTtopy iNOS (Al patoTb
nigctaBn creepoxyBat NO-3anexHicTb
perynauji penapauii HK, wo Binobpa-
XAETbCS 9K OAHOHUTKOBUIA PO3PUB.

MepcnekTyBu nopanblUuux AochigXeHb. Heob-
XiAHO OKpeMo JeTanbHO BMBYMTK po3noain OHP OHK
aaep KNiTUH GONiKyNSPHOro OTOYEHHSI OOLUTIB B YMO-

aKTUBYE KIITUHU-e(eKTOPY 3ananeHHs, HaCNiIkOM YO0 gax BNAVBY aHTUOKCUAAHTA (pecBepaTpos), 6nokaTo-
€ CUHTE3 Npo3anasnbHuX LMTOKIHIB, reHepauis aktmeHmux  pa MAPI, cybetpata NOS, 6nokatopa iNOS.
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Po3noAaiy1 OAHOHUTKOBUX PO3PUBIB OHK AAEP OOLIUTIB B YMOBAX BIJIUBY AHTUOKCHU-
AOAHTA, BJIOKATOPA MNMAPIN, CYBCTPATA NOS, BJTIOKATOPA iNOS

CpioHa B. O., lNpywka H. I., Kongpaubka O. A., Bnawkie T. B.,

AHuin P. 1.

Pesiome. MeTta po60oTu nonsarana y AoChnioXeHHi po3noainy oaHoHUTKoBuX po3pueiB AHK spep oouunTie B
yMoOBax BMvBY aHTUokcuaaHTa, 6nokatopa MNAPI, cybectpata NOS, 6nokatopa iNOS in vitro. Ins BUBYEHHS pO3-
noainy ooHoHMTKOBMX po3pusis JHK aaep oounTie BUKOPUCTOBYBaIV METOL, JTY>KHOT O reflb-enekTpodopesy i3o-
NnboBaHux KNiTUH (Mmeton AHK-komeT — «<DNA-comet assay»).

OTpuMaHi gaHi Npo po3noain oAHOHUTKOBUX po3pueiB JHK oouunTiB B yMOBax BMAMBY aHTUOKCUOAHTA (pec-
Bepartpona), 6nokatopa MAPI (4-rinpokcukeiHasonin), cydctpata NOS (L-apriHin), 6nokaTopa iNOS (amiHorya-
HiOVH) [aloTh NigcTaBu cTBepakysaTtu, Wwo NO 6epe ydacTb B perynadii penapadiii o4gHOHUTKOBMX po3puBsis JHK
oouuTiB, WO MOXe 3a0e3neynTyi B ManbyTHbOMY OOI'PYHTYBAHHS HOBITHIX NiAXOAIB, CMPSIMOBAHUX HA 3MEHLLUEHHS
nowkoaxeHHs OHK, a oTxe i B TepaneBTUYHMX LiNSX — Ha KOpeKLilo nepeavyacHoi HeQOCTAaTHOCTI SEYHUKIB Y
KIHOK.

Kniouyosi cnoBa: ogHOHUTKOBI po3pueun JHK, oounTtn, nepegyacHa HeAOCTaTHICTb SEYHUKIB.

PACNPEOENEHUE OAHOHUTEBbIX PA3PbIBOB AHK 4AEP OOLIUTOB B YCJZIOBUSAX BJINAHUSA AH-
TUOKCUAAHTA, BJIOKATOPA MNAPIN, CYBCTPATA NOS, BJIOKATOPA iNOS

CpubHag B. A., Npywka H. I"., Kongpaukas E. A., Bnawkue T. B., Auuuii P. U.

Pe3siome. Llenb paboThl 3aknoyanachb B UCCef0BaHUM pacnpeneneHns oqHOHUTEBbIX pa3pbiBoB AHK aaep
OOLMTOB B YC/I0BUSIX BO3AENCTBUS aHTUOKCHMAaHTa, 6nokatopa MAPT, cybectpaTta NOS, 6nokatopa iNOS in vitro.
[ns nayyeHns pacnpegeneHns ogHOHUTEBLIX pa3pbiBoB JHK saaep oounToB MCNONb30Bann MeTOL, LWEeNo4YHOro
renb-anekTpodopesa n3onnpoBaHHbix knetok (Meton AHK-komeT — «<DNA-comet assay»).
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[MonyyeHHblE JaHHbIE O pacnpeneneHnn OAHOHUTEBLIX pa3pbiBoB JAHK oouuToB B yCNOBUSAX BO3AENCTBUSA
aHTMokcupgaHTa (pecsepartpon), 6nokatopa MMAPI (4-rugpokcukBuHasonuH), cybctpata NOS (L-apruHuH),
6nokatopa iNOS (amuHoryaHmauH) naioT ocHoBaHUs yTBepXaaTth, 4To NO yyacTByeT B perynsiumm penapaumm
OOHOHMTEBLIX pa3pbiBoB JHK ooumToB, 4TO MOXeT obecneunTsb B OyayLeM 060CHOBAHUS HOBbIX MOAXOA0B, Ha-
npaBJ/iEHHbIX HA YyMeHbLUeHne nospexaeHnsa AHK, a 3HaumuT n B TepaneBTUYECKNX Lesisax — Ha Koppekumun npe-
XOEBPEMEHHOW HEAOCTATOYHOCTM ANYHMKOB Y XXEHLLVIH.

KnioueBble cnoBa: ogHOHUTEBLIE pa3pbiBbl JHK, oounTbl, NnpexaeBpeMeHHas He4oCTaTOYHOCTb AMYHNKOB.

OOCYTES SINGLE-STRAND DNABREAKS WITH THE INFLUENCE OF ANTIOXIDANT, PARP-1 IHIBITOR,
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Abstract. Premature ovarian failure (POF) — an ovarian function disorder affecting women under 40 - is
actively studied. This disease is fairly widespread due to the delay in maternal age, and today is a medical and
social problem. POF is studied on models using rodents and main researches are aimed at correction of ovarian
disorder.

Previously, using a model of experimental immune complex-mediated failure, which partially reflects POF,
inhibition of oocytes meiotic maturation and increased DNA damage of follicular cells surrounding oocytes,
thymic and lymph nodes cells (increase of single-strand breaks of DNA) was established, and it was shown that
these investigated parameters are improved with the use of antioxidant, iINOS ihibitor, because of the probable
reduction of manifestations of oxidative-nitrosatitative stress.

The purpose of the work was to investigate the distribution of single-strand DNA breaks of oocyte nuclei with
the influence of antioxidant, PARP inhibitor, iNO-synthase inhibitor, NOS substrate.

The study was carried out on non-pregnant female BCA mice. For DNA damage assessment DNA-comet
assay (alkaline) was used. Comets were separated into 4 classes (0/1; 2; 3; 4) depending on the value of DNA in
the “head” and “tail” of comet.

It was established that the PARP inhibitor — 4-Hydroxyquinazoline (4-GQ) and iNOS ihibitor — aminoguanidine
(AG), as well as their combination, lead to the redistribution of single-strand DNA breaks of oocytes in the direction
of increasing the DNA damage. NOS substrate L-arginine and antioxidant resveratrol did not have a damaging
effect on the DNA of oocytes, on the contrary, there was a certain increase in the number of cells with nuclei 0/1
classe.

It was obtained that under the influence of 4-GQ and L-arginine (1.0 mM / 0.04 mM, respectively) there was a
decrease in the oocyte DNA damage in relation to the values in the group of 4-GQ: the particles of 3 and 4 classe’s
nuclei decrease in, respectively, 1,7 and 2,1 times, and nuclei 0/1 and 2 classes increase in, respectively, 3,1
and 1,9 times; under the influence of 4-GQ and resveratrol (1.0 mM / 2.0uM, respectively), there was obtained
a decrease in the oocyte DNA damage, namely, the proportion of cells with 3 and 4 class’s nuclei decrease in,
respectively, 1,4 and 1,8 times, and the particles of nuclei 0/1, 2 classes increase in, respectively, 2,6 and 1,7
times as compared to those under the influence of 4-GQ.

Under the influence of AG and resveratrol (0,02 mM / 2,0 uM, respectively), there was a decrease in the
oocyte DNA damage, namely, the number of cells with 3 and 4 class nuclei was reduced to 22.78 + 1.53% (p <
0.05,n=6)and 25.19 + 1.67% (p <0.05, n = 6) compared with, respectively, 32.96 + 1.67% and 35.93 = 1.67%
under the influence of AG, and 0/1 class nuclei increased to 31.85 = 1.67% (p <0.05, n = 6) relative to the value
under the influence of AG — 12.22 + 2.72%.

Conclusions. The results of the study of the integral integrity of the oocyte genome using antioxidant
(resveratrol), the PAPP-1 (4-GK) inhibitor, the NOS substrate (L-arginine), the iNOS inhibitor (aminoguanidine)
give grounds to defend the NO-dependence of the DNA repair regulation, which is displayed as single-strand
DNA breaks.
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