O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0518U000513
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpamuii: 17-05-2018

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Pomanbko MapuHa €BreHiBHa

2. Roman'ko Marina Yevgenyevna

KBasmigikamis: . 6. 1., 03.00.04
InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: nokrop Hayk
AcnipaHTypa//IOKTOpPaHTypa: Hi

IIIndp HaykoBOi cneniagabHOCTI: 03.00.04
Ha3Ba HayKoBOIi CcIeniaJIbHOCTI: Bioximis

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jata 3axucry: 07-05-2018

CreniaJbHICTh 3a OCBITOIO: Giosoris

Micue po6oTH 3400yBava: HaujoHanbHuii HayKOBUii LEHTP "[HCTUTYT EKCIIEPMMEHTAJIBHOT | KITiHIYHO]

BETEPUHAPHOI MeIULIHN"

Kopg 3a €IPIIOY: 00497087

Micue3Haxoa>KeHHSI: [Tymkincbka ByJL, 6. 83, M. XapkiB, XapkiBcbkuii p-H., XapKiBcbka 061., 61023, Ykpaina

dopma ByracHOCTI:

Cdepa ynpaBitiHHS: HaujonanbHa akazieMiss arpapHuX HayK YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYEHOI pagH (Pa30Boi CleliaJai30BaHOi BYEHOI pazu): [l 35.368.01
IloBHe HaiMEeHYBaHHSI IOPHUIHUYHOI 0COOH: [ncTuTyT Giosorii TBapun HAAH

Kopg 3a €IPIIOY: 30995014

Micue3HaxoaKeHHSI: By Bacuna Ctyca, 38, M. JIbBiB, JIbBiBCchbka 0671, 79034, Vkpaina

dopma ByracHoCTI:

Cdepa ynpaBiiHHS: HaujonasnbHa akazemis arpapHux HayK YKpaidu

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10
BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHu# HayKOBUIA EHTP "[HCTUTYT
€KCIIEPUMEHTAJIBHOI 1 KJIIHIYHOI BETEPUHAPHOI MEAULIHI"

Kopg, 3a €IPIIOY: 00497087

Micue3HaxoaKeHHS: [TymkiHnceka ByJ1., 6. 83, M. XapkiB, XapKiBCbKU p-H., XapKiBcbKa 0011, 61023, Ykpaina
dopma By1acHoCTI:

Cdepa praBJIiHHﬂZ HanjonanbHa akageMis arpapHUX HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BimomocTi npo guceprauiio
Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 31.27
Tema gucepranii:

1. bioxiMiYHa i TOKCMKOJIOTYHA XapaKTePXCTUKA il HAHOYACTUHOK METaJliB Ha KJIITUHY €BKapiOTUYHUX i

MIPOKAPiOTUYHUX OPraHi3MiB.

2. Biochemical and toxicological characteristics of the metal nanoparticles action on the cells of eukaryotic and
prokaryotic organisms.

Pedepar:

1. Y nuceprauiiiniii po60oTi foBe#eHo, mwo KosoinHi aucnepcii NPAu posmipy ~30 HM, NPAg - ~30 umM, NPFe - ~100
HM, NPCu - ~70 aM Ta NPMnO2 - ~50 M € 6e3neynumu (6iocymicaumu), Tofii sk NPCo, NPCo[Fe(CN)6] i NPZn -
~100 HM y BUBYEHMX KOHIIEHTpPAL}isIX MAIOTh FT€HOTOKCHUYHY, MyTareHHY Ta MEMOPaHOTOKCUYHY [Iil0 1[0/10
€BKapiOTMYHUX KIiTUH. Ha npokapiotnynux KiitnHax Esherichia spp. Ta Salmonella spp. nokasano 6iocymicHicTb
NPAu i NPAg poamipy ~30 HM, sIKa XapaKTepUu3yeThCs yHoBiIbHEHHSIM npolecis [10JI i OMB yepes 3mMinn
KaTajia3Hoi aKTUBHOCTI, MiIBUILleHHS piBHS 3arasbHoi AOA, mem6panHoi H+-ATP-a3Hoi i 1uxanbHOI aKTUBHOCTI
KJIITVH, IO Ma€ iHIMBiOyaJIbHNN XapaKTep A4 Pi3HUX IITaMiB MiKpOOPraHi3MiB y M€Kax OJJHOIO TAKCOHOMIYHOTO
Buny. Togi sk NPAu po3mipy ~20 i ~45 HM CIIpUYMHSIOTh IPOOKCUAAHTHY 0. BU3HaueHo 6i0CyMiCHICTB i BUILLY

6iopmoctynHicTb cymimi NPMe y nosi 0,3 Mr/Kr Macu Tijia IIOPiBHSIHO 3 COJISIMUA METaJIiB Y OpraHi3mi 1iypis.



TokcuuHa gis cymimi NPM y 1o3i 4,0 Mr/Kr Macu Tijla IOJIIrae y po3BUTKY iMyHOCYIIpecii, 3alajbHUX peakLiil Ta
reraToToOKCUKO3Y Yepes OKCUIATUBHUI CTpeC, y IIpeBaloBaHH] aHaboJIiYHUX MPOLECiB Hall KaTaboIiYHUMY, 110
IIOB'S13a2HO 3 aJaNTaliiHOIO MOOiJi3allielo pecypciB eHEPreTUYHOrO i IypUHOBOTO OOMIHY I Y3rOIKY€EThCS 3
nvHaMikoio BMicty Fe, Cu i Mn B opranismi TBapuH. Busasneno 3gatHicte NPAu i NPAg BriinBaTu Ha yTBOPEHHS
6iomacu perigparoBanux kit Escherichia spp., Pasteurella spp. i Salmonella spp. Ta BakunHHOro mramy B.
anthracis, piBeHb HAKOIIMYEHHS! SIKOI 3aJIEXXUTD Bifl IOKa3HUKIB CTPYKTYpHO-(YHKIiOHAJILHOI'O CTAaHY MEMOPaH Ta

€HEepPreTMYHOro MeTaboli3amMy IIPOKapioT.

2. On the model of eukaryotic cells, it was found that NPAu of average size ~30 nm, NPAg - ~30 nm, NPFe - ~100
nm, NPCu - ~70 nm and NPMnO2- ~50 nm in the concentration range of 0.22-1061.00 ?g/ml by metal are safe due
to the absence of genotoxic and membrane-toxic effects on eukaryotic test cells and mutagenic - on apical
meristem Allium cepa. Experimental samples of NPCo, NPCo[Fe(CN)6] and NPZn by size of ~100 nm in the
concentration range 0.12-830.00 ?g/ml by metal produce genotoxic effect (by the formation of tracks of the tail of
the DNA comet and an increase in the level of the IDNA), promutagenic with a decrease in the level of IMIT and an
increase in the number of aberrant cells (within 2.4-4.6 and 3.9-10.0 times) and membranotoxic activity (by
reduction of membranous Na+, K+-ATPase activity by 19.7%; P<0.05). By the nature of the changes in the enzymatic
activity of the cell line U937 there was proved the discreteness of the membrane-toxic action of NPAu: particles
~10 nm in size caused the inhibition of the membrane Na+, K+-ATPase (up to 70 %), and particles ~30 nm and ~45
nm in size - its induction (within 20-40 %). During the testing of cytosolic LDGase activity there was determined
its induction by 1.5-4.5 times with the action of NPAu in size of ~10, ~20 and ~30 nm and its inhibition by 5.0 times
(P<0.05) - for the size of ~45 nm. Under the influence of NPMe of size ~30 nm on the membrane fractions of cells
Esherichia spp. and Salmonella spp. an increase in the level of total AOA was observed on average by 2.0 and 2.2
times; in general, the decrease in the activity of catalase up to 50.0 % (under the action of NPAu) and increase - up
to 57.0 % (under the action of NPAg), growth activity of membrane H+-ATPase and level of specific respiratory
activity within 15.5-33.0 % and 10.7-32.6 %, (P<0.05) respectively. This has a regulatory effect on the level of
formation of membrane-toxic products of LPO and carboxylic derivatives of OMP (P<0.05). Consequently, NPMe of
~30 nm in size are biocompatible and membranotropic for cells of eukaryotic and prokaryotic organisms. Whereas,
NPAu of size ~20 and ~45 nm produce a prooxidant effect by testing cytological and biochemical markers. The
effect of the NPMe mixture on rats is shown, depending on the dose and duration of administration. It has been
established that the toxic effect of the mixture of NPMe (Ag, Cu, Fe, MnO2) at a chronic administration in a dose of
1.0 and 4.0 mg/kg of body weight in the body of white rats leads to: hyperfermentemia of AST, GGTP, ALT and AP
an average of 14.8; 22.3; 96.8 and 69.1 %), increase in the number of leukocytes on the background of reduction of
erythrocytes and hemoglobin, hypoproteinemia (13.5 %), excessive formation of CIC and acute phase seromucoid
proteins (by 36.1 and 62.8 %) and oxidative stress (with decreasing catalase activity and the level of total AOA of
lipids (22.6 and 38.0 %), slowing the LPO process along with OMP intensification, (P<0.05) respectively. That is, the
toxic effect of the mixture of NPMe and metal salts consists in the development of immunosuppression,
inflammatory reactions and hepatotoxicosis through oxidative stress, in the prevalence of anabolic processes over
catabolic, associated with adaptive mobilization of energy and purine metabolism, indicating the apparent
intensification of removal and selective dosage tropism of metals in the body of animals. At a dose of 0.3 mg/kg of
body weight, the NPMe mixture has adaptogenic effect by biocompatibility and bioavailability compared with the
salts of the corresponding metals. It has been proved the property of NPAu and NPAg of ~30 nm in size to have an
inducing effect on the intensity of prokaryotic cells of production strains biomass growth after their

lyophilization /rehydration. It was found that under the effect of NPAu and NPAg on E. coli cells the increase of the
growth of biomass (by 28.8 and 22.3%) is accompanied by a decrease in the content of LPO products (strains 57 and
25) in their membranes and carboxylic derivatives OMP (strains 57, 25, 24 and 20) with an increase in the level of
total AOA of lipids by 91.9 %, inhibition of catalase activity 1.5-4.5 times, induction of membrane H+-ATPase 3.2
times and specific respiratory activity by 53.5 % (P<0.05). This gives grounds to consider such NPMe as protective
substances because of their antioxidant effects, that is the experimental and theoretical basis for their use in
obtaining biomass and as cryoprotectants during lyophilization of microorganisms. The level of accumulation of



Escherichia spp., Pasteurella spp. and Salmonella spp. biomass after lyophilization and the vaccine strain B.
anthracis under the effect of NPMe depends on the parameters of the structural and functional state of the
membranes and with the participation of the energy metabolism resources of prokaryotic cells.
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BaacHe IlpizBume Im's I1o-6aThKOBI:
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PeuenseHTu

VIII. 3ak1104Hi BiZOMOCTI
ByiacHe IlpizBuiie Im's ITo-6aTbKOBI
TOJIOBH paju

BiiacHe IIpi3Buie Im'sa I1o-6aTbKOBI
TOJIOBYIOYOTO Ha 3acCiaHHi
BignoBigasbHuUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

Peectpartop

KepiBHuK Bigginy YKpIHTEI, mo €
BiZIOBiZaJIbHUM 32 peeCTpallilo HayKOBOIi

OisiIBHOCTI

Biizso Bacuabs BacunpoBuu

Bsizno Bacuip BacunboBuyg

IOpuenko T.A.



