O0Js1ikoBa KapTKa aucepTaii

I. 3arasbHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0419U000135

Oco06J1uBi TO3HAYKH: BinKkpura

JaTa peectpamnii: 10-01-2019

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. IOpuak Ipuna BonogyumupiBHa

2. Yurchak Iryna Volodymyrivna

KBasmigikamis:

InenTudikarop ORCHID ID: He sactocosyerbcs

Bup, pucepranii: kanguuaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HaykoBOi cneniagabHOCTI: 03.00.04

Ha3Ba HayKoBOIi CcIleniaJbHOCTI: Bioximis

T'asy3sp / rasysi 3HaHb. He 3acTOCOBy€THCS
OcBiTHBO-HayKOBa IMporpama 3i creniaJbHOCTI: He 3actocoByeTsbcs
Jlara 3axucTy: 27-12-2018

CreniaJbHICTh 32 OCBiTOXO: 8.070402 Biosoris

Micue po6oTu 3400yBaya: TOB "TIpokTosoriyHa ambynaTopis’”
Kopg 3a €IPIIOY: 39002541

Micue3Haxoa>KeHHS: ByJ1. JlydakiBcbkoro, 12 A, m. TepHorisb, TepHONiIbChKUil p-H., TepHOMiNbebKa 0611,
46000, Ykpaina

dopma ByracHOCTI:
Cdepa yIIpaBJ'IiHHﬂ: MiHicTepcTBO OXOPOHU 370POB 'Sl YKpaiHu
InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi CleliaJai30BaHOi BYE€HOI pagu): [l 76.051.05

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: UepHiBenpKuii HallioHaIbHMI yHiBEpCUTET iMeHi FOpis

denproBuYa

Kopg 3a €IPIIOY: 02071240

Micue3HaxoaKeHHS: ByJ1. Komo6uHcbKoro, 2, M. YepHiBii, YepHiBerpka 06:1., 58012, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTugikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

IV. BizomocTi n1po nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0COOH: TepHOMiNbCLKUI HAl[iOHATBHUI TI€/IarOTiYHM# yHIBEPCUTET

iMeHi Bosiopumupa I'naTioka

Kopg 3a €APIIOY: 02125544

Micue3Haxoa>KeHHS: Bys. M. KpuoHoca, 2, M. TepHorisb, TepHONiNbChkUil p-H., TepHominbebka 0671., 46027,
Ykpaina

dopma ByTacHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

V. BimomocTi npo guceprariio
MoBga guceprarii:
Koau TemaTHYHHUX PyOpHK: 31.27.25

Tema gucepranii:

1. Oco6MBOCTi (PYHKLIOHYBAaHHS METAJOTIOHEIHIB IBOCTYJIKOBOTO MOJIIOCKA 32 KOMIIEKCHOTO BIUIMBY HAHOMOPMU
OKCHUJY LIMHKY, Pi3HMX TEMIIEPAaTypPHUX PEKUMIB Ta iOHi3y1040i pagianii

2. Peculiarities of the responses of metallothioneins of bivalve mollusks under the combine effect of nanoform of
Zinc oxide, heating and ionizing radiation

Pedepar:

1. Incepraliiio IpUCBsY€HO BUBUEHHIO (QYHKLIOHYBAaHHS METAJIOTIOHEIHIB ABOCTYIKOBUX MOIOCKiB Unionidae 3a
BILJIMBY Ha OpraHiam HaHodopMHU OKcUy IUHKY (H-ZnO) (3,12 MM 3a Temrieparypu 18°C ta 25°C (T)) Ta ioHiB LMHKY
(Zn, 3,12 MmxM) nipotsirom 14 1i6, a Takoxx TemneparypHoro (18°C, 25°C ta 30°C) npotsirom 14 z1i6 Ta pagiauiiinoro (2

MI'p ogHOPa30BoO, Yepes 14 1i6 micyist ONpOMiHEHHS) YMHHYKIB HAa MOJIIOCKIB 3 TPhOX 6ioTomiB. 3a BIJIMBY Zn Ta H-



ZnO Big3HauYeHO 36i/bIIeHHS KOHIEHTPAaLlii MeTalIOTIOHE HIB, SIBK 3arajbHOi, TaK i y HeMeTaaboBaHiil popmi, Ta
cynepokcuaaucmyTtasHoi (COI) aktuBHOCTI. 3a BruBy H-ZnO+T 11i 03HaKK BTpayasucs, 3pOCTaB PiBeHb OKUCHUX
mogudikauin sinipis Ta npoTeinis, nocumoBanack HectabdinpHicTs JHK Ta sizocomanbHux MeMm6paH. 3a BIIUBY Ha
MOJIIOCKIB TEMIIEPATYPHOIO Ta pafialiiHOrO YMHHUKIB BMiCT MeTasioTiOHeiHiB Ta COJl-aKTMBHICTh 3MEHINYBAJIMCD Y
IIpe/ICTaBHUKIB 3i BCix 6ioTomiB. 3a BMicToM riyrationy (GSH/GSSG), cTabinbHICTIO J1i30COM Ta PiBHEM SIIE€PHUX
aHoMaJliil Bil3Ha4eHO BUIYy Pe3UCTEHTHICTh MOJIIOCKIB 3 TEIJIOBOrO 6i0TOIy. Bucoka 4yTinBiCTh PiBHIO
METaIIOBaHHS METAJIOTIOHEiHIB ABOCTYJIKM 32 BIVIUBY CTPECOPHUX YMHHUKIB MOXe OyTH BUKOPUCTAHA SIK

OL,iHOYHUI KPUTEPIiH CTIKOCTI BOGHUX EKOCUCTEM.

2. Thesis is devoted to the investigation of the function of the metal-keeping proteins metallothioneins of bivalve
mollusks Unionidae under the effect of nanoform of Zinc oxide (n-ZnO) and combine effect of the heating and
ionizing radiation on the organism. Three experimental series were accomplished. In the I series, the responses of
metallothioneins on the effect of n-ZnO (3.1 uM) at 18°C and 25°C (n-ZnO+T) or Zn2+ (3.1 uM) during 14 days on the
mollusks from the referense reservoir were studied. In the II and III series, the mollusks from the reference site,
chemically polluted site and the cooling reservoir of the nuclear power plant with the constantly elevated
temperature (F, A, N-groups correspondingly) were selected. In the II series, the effect of elevated temperature of
the exposure (18°C, 25°C or 30°C during the 14 days); in the III series, the impact of the ionizing radiation (acute 2
mGy X-ray radiation followed by 14 days of recovery) was investigated. The concentration of metallothioneins
(common, MT-SH) and in the metalated form (MT-Me), the state of the antioxidants superoxide dismutase (SOD),
glutathione S-transferase (GST), glutathione (GSH /GSSG), the monooxygenase oxidation activity (EROD), the
creation of the products of the oxidative injury of lipids (TBARS) and proteins (PC) and also the redox- balance
(ratio of the lactate /pyruvate concentrations) in the digestive gland of mollusks were determined. The lysosomal
and chromatin stability was evaluated. Under the effect of ionic zinc and n-ZnO, the several common similar
biochemical responses were detected. That witnesses the bioavailability of zinc from the nanomaterial in the
bivalve organism. In the both groups, the decrease of the zinc level and the increase of the concentration of the
MT-SH in the digestive gland (by 1,9 - 2,2 times) was shown. The level of MT-Me did not changed under the effect
of n-ZnO but decreased substantially (by 30% from the control level) in the zinc and n-ZnO+T treated groups.
Under the combine effect of n-ZnO and heating (n-ZnO+T), the level of metals in the tissue and the concentration
of MT-SH were not changed compare to control values. Correspondingly, in the all treated groups, particularly
under the 18°C, the increase of the pool of nonmetalated form (MT-SH/MT-Me) as thiols donator was detected.
The exposures to n-ZnO and zinc caused the Mn-SOD activation, EROD inhibition (exposure to zinc) that was
accompanied by the absence of the changes in the level of TBARS and decrease of the PC level. In opposite, under
the n-ZnO+T effect, the increase of the levels of TBARS and PC and also the decrease of the GSH /GSSG ratio was
shown. It was detected the several common responses to the ionic Zn and n-ZnO+T (decrease of the MT-Me, the
concentration ration of lactate /pyruvate, the increase of the part of the instable DNA in the digestive gland and
decrease of the lysosomal membranes stability in hemocytes) the witness the higher impact of zinc than n-ZnO at
18°C. Under the effect of only heating on the mollusks, the decrease of metallothionein content in the digestive
gland of mollusks from the three selected biotopes, particularly in the N-subgroups (by 74.5 times). The effect of
ionizing radiation on the organism caused also the decrease of the concentration of MT-SH and MT-Me in the
digestive gland. Under the effect of both heating and ionizing radiation, the oppression of the antioxidant activities
in the digestive gland was induced: the Mn-SOD activity was decreased and TBARS creation increased, EROD
activity under the 30°C and irradiation up-regulated by three-six times (except for N-subgroup). The responses of
the glutathione on the effect of heating and irradiation on the organism were opposite depending on the origin: in
the mollusks from the F-biotope the concentration of GSH decreased, and in the mollusks from the A- and N-
biotopes it increased by 3.5 times. Under the heating, the higher level of lysosomal stability and lesser part of the
cells with the nuclear abnormalities were detected in the mollusks from the N-reservoir, reflecting the higher
thermotoleranse of these mollusks. In the exposures to the ionizing radiation the principal differences between
the responses of the mollusks from three biotopes were not detected.



Jep>kaBHHHM peecTpauiiiHuii Homep [iP:

IIpiopuTeTHHH HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHu# NpiopHTETHHUI HAIIPSIM iHHOBaLLiHHOI AiSJILHOCTI:
IlizcyMKu JOCIiAKEHHS:

ITy6ostikamii:

HaykoBa (HayKOBO-TE€XHiYHa) MPOAYKILis:
ConiasibHO-€KOHOMIYHA CIIPSIMOBaHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaaykeHHS pe3yJIbTaTiB AHCEpTalii:

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA/KEPiBHHUKIB (KOHCYJIbTaHTA)

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:
1. Cronap Okcana bopucisHa

2. Stoliar Oksana Borysivna

KBasigikamis: 03.00.04

InenTudirkarop ORCHID ID: He 3actocoyerbcs
HoparkoBa indopmamist:

IloBHe HallMeHYBaHHS IOPHIHNYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasstiHHS:

Imentudikarop ROR: He zacrocoyerbcs

CeKTop HayKH: He 3aCTOCOBYETHCS

VII. BizomocTi npo odiriiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OTIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. CaBuyk Ozsekciit MUKOIaioBUY

2. Savchuk Olexiy Mykolayovych

KBasigikanis: 03.00.04

InenTudikarop ORCHID ID: He sactocosyerbcs



JoparkoBa iHdpopmamnist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:

Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. Konusnpyyk 'anuna IleTpiBHa

2. Korylchuk Halyna

KBasigikamis: 03.00.04

ImenTudikarop ORCHID ID: He zactocosyetbcs

JoparkoBa iHdpopmamist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:

Kopg 3a €IPIIOY:
Micue3HaxoaKeHHS:

dopma ByracHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

Penensentu

VIII. 3aKkJII04Hi BiZoOMOCTi

BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

TOJIOBH pajgu

BaacHe IlpizBuie Im's ITo-6aTbKOBI

TOJIOBYIOYOTO Ha 3acCifiaHHi

BignoBigasibHUIH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeecTpartop

Pynenko Csitnana CrernaniBHa

Pynenko Csitnana CremnaniBHa



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZAIBHUM 3a peecTpallilo HayKoBoi IOpuenko T.A.

IisiIbHOCTI




