O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0222U000862

Jep>kaBHUH peecTpauiliHUI HOMeP: 0119U100182

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpamnii: 20-01-2022

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3Ba eTamy: Anasni3 cBiTOBOI Ta BITYM3HSHOI JliTepaTypu 3 OLiHKY Kap/io-Ba30TOKCHYHOI il HAHOYACTUHOK
METaJIiB Ta METaJIOBMiICHMX HaHOMAaTepiaiB. [IpoBeieHHS TOKCHMKOJIOTTYHOTO €KCIIEPUMEHTY, BUBHAYEHHS CTYIIEHIO
HaKONMYEHHS Ta po3noaineHHs HY merasniB (CBUHeNb, KaiMili, 3a71i30) B OpraHi3mi, IposIBiB iX TOKCUYHOI Aii Ha

CEpLEBO-CYANHHY CUCTEMY 32 YMOBU MOJIEJIIOBAHHS F'OCTPOI iHTOKCHKAaLi y mypiB Bictap
IToyarok eramy: 01.2019
3akiH4yeHH4 eTamny: 12.2019

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BiT

II1. BizomocTi npo BuKoHaBus JIiP

IloBHe HaliMeHYBaHHS IOpHUAUYHOI 0coou (a0o ITIB ¢izmyHOi 0c00H): [lepxaBHa ycraHOBa "THCTUTYT

menuuyHu npaui imeHdi 1O. I. KynnieBa HanionanbHoI akagemMii MeIMYHMX HAyK YKpaiHn"
Kopg, 3a €IPITIOY: 22946309

Micue3HaxoaKeHHSI: By. CakcaraHcbkoro, 6y, 75, M. Kuis, 01033, Ykpaina
dopma Bi1acHoCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akafieMis MEAUYHUX HAyK YKpaiHu
InenTudikarop ROR: He zacrocosyerscs

Po3mip opranisairii:

TenedoH: 0442890021

IV. BimomocrTi nipo ciiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHs IOPHIAHYHOI 0ocoou (a6o ITIB pizuyHO0i 0co6H): HanjonanbHa akapemis

MEIMYHUX HayK YKpaiHu

Koz, 3a €IPITIOY: 00061125

Micue3HaxoO KeHHS: By [epiena, 6y. 12, m. Kuis, 04050, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380444893981

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kop, nporpamuoi kinacudikarnii BuaaTKiB i KpeauryBaHHs (KITKBK): 656020

dakTuuHHi 00csar ¢piHaHCyBaHHA (THC. IPH.): 3678.800




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocnimkeHHs MexaHi3MiB Kap[io-Ba30TOKCUYHOI Jii HAHOYACTUHOK Ba>KKUX METaJiB (1o mpobiemu 6io6e3neku

HaHOMarepiaJis)

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Investigation of mechanisms of cardiovasototoxicity of heavy metal nanoparticles (towards the problem of
nanomaterials biosafety)

Pedepar yKpaiHCBKOIO:

JocnimkeHo 0co6INBOCTI Ta MEXaHI3MUM TOKCUYHOI Jii crionyk Baxkkux metais (CdS 4-6 M, 9-11 um; PbS 24-36
HM, 50-80 HM; CdCI2; Pb(NO3)2; Fe203 19 uMm, 75 HM, 400 HM) Ha CepLieBO-CYIUHHY CUCTEMY 32 YMOBU
KOPOTKOYaCHOT'O Ta TPUBAJIOTO HaAXOAKEHH B OPraHi3M IypiB Ta Ha aJIbTEPHATUBHUX MOJEJIAX B in vitro.
BcTaHOBIEHO, O CIIOJIYKY METAJIiB [IPU TPUBAJIOMY HAIXO/KEHHI B OPraHi3M IypiB YMHUIIN [IPSIMY TOKCUYHY [Iif0
Ha ceplie i cyAuHM, a TaKOX OIOCEPEeAKOBaHy - yepe3 6i0XiMiuHi IIpolecy, OPYLIeHHs! KPOBOOOiry, QyHKIi
II€YiHKY iIHMPOK. Y MaTOreHe3i KapioBa30TOKCUYHOI Ail CIIOJIYK KaAMilO i CBUHIIIO [IPOBiAHE MicLie 3alIMalOTh
HAKOIMYEHHS MeTany B cepli, ctumyiauis [10JI Ta npurHiyeHHs pepmenTiB AO3, IOPYLIEHHSI €PUTPOIIOE3Y i
CHHTEe3y reMy, MeTaboJIiYHUX NPOLECiB B KIITUHAX, AUcOaIaHC JIilifiB, MigBUIIEeHHS CYJUHHOIO TOHYCY,
rinepkoaryJsisLis KpoBi, 3iIMHU reMOJMHAMIKU Ta €JIEKTPOKApAiorpam 3 O3HaKaMU rilepTeH3nBHOI peakuii.
Haii6inpimi 3minu peectpysanucs 3a gii CdCI2, HY CdS 4-6 um, Pb(NO3)2, HY PbS 24-36 uM. Pozunnu Fe203
CIIPUYMHSIIY 3HIDKEHHS BMICTY reMOrJIo0iHy, epUTPOLIUTIB Ta JIEVKOLUTIB, i BUIIEHHS aKTUBHOCTI
BHYTPIIIHBOKJIITUHHUX pepMeHTiB, aktuauito [10JI, 3MiHu remoauHaMiky Ta QyHKIIOHYBaHHI ceplisi 3 03HaKaMU
rinoTeH3UBHOI peakuii. BusHaueHo 6iomapkepu (miasumeHHs aktuBHocTi ACT, AJIT, JIAT, KK- 3aransHa i KK-MB,
36inpuieHHs BMicTy MJIA, IK Ta 3HmKeHHs akTuBHOCTI pepmenTiB COJl i KT B TKaHUHI cepiis, aronTo3
KappiomiouuTis, akTUBalis nposidepallii eHgoTei0) Ta HAyKOBO OOIPYHTOBAHO KpUTePii KaplioBa30TOKCUYHOI Aii
MeTaliB (PO3BUTOK aHeMii; MifiBUILEHE 3rOPTaHHs KPOBi, OKCUAATUBHUIN CpeC i TOKCUYHE YPaKEHHS KapliOMiOLUTIB;
NOpYIIEeHHS JIiNigHOro 06MiHy, KPOBOOOITy B CyIMHAX, CKOPOUYBaJIbHOI Ta MPOBiAHOI PyHKLIi cepist, AUCTpodivHi
3MiHM MiOKap[y). 3arporoHoBaHi 6ioMapkepu Ta KpuTepii MOXYTh OyTH BUKOPUCTAHI 171 paHHBOI AiarHOCTUKHU
YPaK€Hb CEPLIEBO-CYAUHHOI CUCTEMH, IIOIIYKY 3aCO0iB NPOPINAKTUKYU Ta JIiIKyBaHHS iHTOKCUKALLill BA)KKUMU

MeTanamu Ta HY, npu po3po6ui ix ririeHiYHuX HOPpMaTUBIB.

Pedepar aHIJIiHCBKOIO:

Peculiarities and mechanisms of toxic action of heavy metal compounds ( CdS 4-6 nm, 9-11 nm; PbS 24-36 nm, 50-
80 nm; CdCI2; Pb(NO3)2; Fe203 19, 75, 400 nm) and on alternative in vitro models have been studied. It was found
that metal compounds with prolonged entry into the body of rats had a direct toxic effect on the heart and blood
vessels, as well as indirect - through biochemical processes, circulatory disorders, liver function and liver. In the
pathogenesis of cardiovasotoxic effects of cadmium and lead compounds, the leading place is occupied by
accumulation of metal in the heart, stimulation of lipid peroxidation (LPO) and inhibition of antioxidant enzymes,
disruption of erythropoiesis and heme synthesis, metabolic processes in cells, increased blood imbalance
electrocardiograms with signs of hypertensive reaction. The largest changes were recorded under the action of
CdCl2, NP CdS 4-6 nm, Pb (NO3) 2, NP PbS 24-36 nm. Fe203 solutions (especially 75 nm and 400 nm) caused a
decrease of hemoglobin level, erythrocytes and leukocytes, increased activity of intracellular enzymes, activation
of LPO, changes in hemodynamics and heart function with signs of hypotensive reaction. Based on the obtained
data, biomarkers were determined (increased ACT, ALT, LDH, KK-total and KK-MB activity, increased MDA, DC
and decreased activity of SOD and CT enzymes in heart tissue, cardiomyocyte apoptosis, activation of endothelial
proliferation) and substantiated cardiac criteria. action of metals (development of anemia; increased blood clotting,
oxidative stress, toxic damage to cardiomyocytes, disorders of lipid metabolism, changes in blood circulation in



blood vessels, impaired contractile and conduction function of the heart, dystrophic changes in the myocardium).
The proposed biomarkers and pathogenetic criteria can be used for early diagnosis of cardiovascular lesions,
search for prevention and treatment of heavy metal and NP intoxications, in the development of their hygie

Inpexc YIK: 615.9, 613; 614, [615.916:546.3-022.513.2:616.12]:57.084

Koau TemaTHYHHUX PYOPHK: 34.47.15, 76.33.29

KepiBHHKH po6OTH

BiacHe IIpizBue Im'sa I10-6aTbKOBI: Tpaxren6epr Icaak Muxaiinosuy
HayKkoBHI1 CTYIiHb: 1.me/1.H.

BueHe 3BaHHS: akaj,

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: TexHOIOTis BUBHAYEHHS BMICTy METaJIB y 6i0Cy6CTpaTax TBApUH METOLOM

peHTreH-(JIyopeceHTHOro aHaIi3y

Ha3zpa HTII anrsiicbKo0: Technology for determination of metal content in animal biosubstrates by X-ray

fluorescence analysis

HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMaHi pe3yJIbTaTH: TexHOJIOTi]

FaJIy3b 3aCTOCYBaHHS: MeulIVHA, TOKCUKOJIOTis
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Ha cborogni POA € BUCOKOTOYHUM, IIBUIKAM METOJIOM, IO J03BOJISE TPOBOAUTH BUMIPIOBAHHS
METaJliB B Pi3HUX CepeLloBUIIax 6e3 MiHepaizalii npobu.AganTanis MeToay 11t po60TH 3 6i0JI0TIYHNMU
cepeloBULIA N03BOJIsI€ MOMMUPUTH HOro i Ha 6iocyO6cTpaT TBapUH. Ha 1aHMii MOMEHT METO/L, XapaKTePU3y€eThCsl
BHICOKOIO BiITBOPIOBAHHICTIO pe3yJbTaTiB. MeTos, € JelieBuM, 3 IPOCTOI0 TPOOOIiATOTOBKOIO, [10BS3aHOIO 3
BHCYIIYBaHHSM OPraHiB 3a TemrepaTrypu 64-67 C o focarHeHHs cranoi macu. I1icis Lboro opraH nogpioHI0EThCS,
IIpecyeTbCsl y TabIeTKy (ikCOBaHOI MacH. Y pasi NOTpebu I0HAEThCs KIIeH, 0 He MiCTUTh METAJIiB. iCyIsl LIbOTO

IIPOBOJIUTHCS BUMIPIOBAHHS CTaHAAPTHUM CIIOCOOOM.

ConiannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Tonimmenns ctany HABKOJMIIHBOTO CEPEIOBUINA,
CKOpOY€HHS yacy BUMIpPIOBaHHS BMiCTy MeTaJliB B 6iocybcTpaTax IpU JOCiIKEHHI iIHTOKCUKALLil BAXKKUMU

MeETajlaMM
Brnius HTII Ha moBKiJjs:
Bnposags>keHHst HTII: Briposamkeno
IIpakTHyHa peasnisanis HTII
ITouaTok eramy: 01.2019
3akiHYeHHs eTamy: 12.2021
Cno>xuBaui npo,quI.li'l': YCTaHOBM Tiri€HiYHOT0 i TOKCHMKOJIOTiYHOr0 Npodiio
IlepcneKTHBHI PUHKHU:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IloTpiOHMI 006CAT iHBECTHILiM, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEpPLIEHHs POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOAAIKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTI (POKiB):

HoparkoBa iHdopmamist:
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