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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0
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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TeMaTHYHHX PyOPHK: 31.27.25

Tema gucepranii:

1. Oco6aMBOCTi (PYHKLIOHYBAHHS METAJIOTIOHEIHIB IBOCTYJIKOBOTO MOJIIOCKA 32 KOMIIJIEKCHOTO BIUIMBY HAHOGOPMU
OKCHUJY LIMHKY, PI3HMX TEMIIEpAaTyPHUX PEXMMIB Ta iOHi3y1040i pazianii

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. Inceprariito prUCBsIYEHO BUBUEHHIO (PYHKLIOHYBAaHHS METAJIOTIOHEIHIB IBOCTYJIKOBUX MOJIIOCKiB Unionidae 3a
BIUIMBY Ha OpraHizaMm HaHOQOpMHU OKCUAY UMHKY (H-ZnO) (3,12 MkM 3a Temneparypu 18°C ta 25°C (T)) Ta ioHiB JUHKY
(Zn, 3,12 MmxM) npotsarom 14 ni6, a Takox TemnepaTtypHoro (18°C, 25°C ta 30°C) npotsrom 14 1i6 Ta pagiauifiHoro (2
MI'p ogHOPa30BoO, uepes 14 1i6 micsist OpoMiHEHHST) YMHHYMKIB HAa MOJIIOCKIB 3 TphOX 6ioTomiB. 3a BIJIMBY Zn Ta H-
ZnO Bifg3HaYeHO 30i/bIIEHHS KOHIEHTpaLlii MeTaJIOTIOHE HIB, SIBK 3arajbHoi, TaK i y HEeMeTalbOBaHiil (popMi, Ta
cynepokcugaucmyrtasnoi (COJl) aktuBHOCTI. 3a BrnBy H-ZnO+T 11i 03HaKu BTpavaaucs, 3pOCTaB PiBEHb OKUCHUX

mopaudikaniii sininis Ta npoTeiHis, nocumoBansack HectabdinpHicTs JHK Ta nisocomanbHUX MeMOpaH. 3a BILJIMBY Ha



MOJIIOCKIB TEMIIEPATYPHOIO Ta PafiallifHOrO YNHHUKIB BMICT MeTanoTioHeiHiB Ta COJ/l-aKTUBHICTh 3MEHINYBAJIACH Y
IIpeJCTaBHUKIB 3i Bcix 6ioToriB. 3a BmicTom riyTationy (GSH/GSSG), cTabinbHICTIO Ji30COM Ta PiBHEM SII€PHUX
aHOoMaJlil Bil3HAU€HO BUIIY PE3UCTEHTHICTh MOJIIOCKIB 3 TEIJIOBOTO 6i0TOIY. BuCoKa 4yTIMBICTh PiBHIO
METaIIOBAHHS METAJIOTIOHEiHIB ABOCTYJIKM 32 BIVIUBY CTPECOPHUX YMHHUKIB MOXe O0yTH BUKOPUCTAHA SIK

OL[iIHOYHUI KPUTEPIiH CTIMKOCTI BOGHMX EKOCHUCTEM.

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.
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Penensentu

VIII. 3aKkJII04Hi BiZoOMOCTi
BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBi

TOJIOBH pajgu

BaacHe IlpizBume Im's ITo-6aTbKOBI

rOJIOBYIOYOrO Ha 3acCiiaHHi

BignoBigasibHUI 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOi
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Pynenko Csitnana CrenaniBHa

IOpuenko T.A.



