O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0825U000946
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpamnii: 19-03-2025

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Kpacnos Osiekcanap OnekcaHapoBuy

2. Oleksandr O. Krasnov

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bupg, pucepranii: nokrop dinocodii
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIndp HayKOBOi CHIELiaIbHOCTI: 222

Ha3zBa HayKoBOi creniajJibHOCTI: Menuuuna
T'asy3p / rasysi 3HaHB. 0XOpOHA 3710POB's
OcBiTHBO-HayKOBa IMporpama 3i creniaJbHOCTi: OI1 27186 MenuuuHa (222 MeguuuHa)
JlaTa 3axHcCTy: 11-04-2025

CneniaJbHICTh 3a OCBITOIO: JliKyBajbHa CIIPaBa
Micue po6oTu 3400yBayva:

Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiriHHS:

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

IIudp cnenianizoBaHoi BYEHOI pagH (pa30Boi CleliaJai30BaHOi BY€HOI pagu). PhD 7952
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: [IHINPOBCHKYIL IePKABHUIA MENMYHMIT YHIBEPCUTET

Kopg 3a €IPIIOY: 02010681

Micue3HaxoaKeHHS: ByJI. Bonogumupa Bepnancskoro, 6yz. 9, JIHinpo, JHinposcekuii p-H., 49044, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHiCTEPCTBO OXOPOHH 3710POB ' YKpaiHu

InenTudikarop ROR:

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

BHKOHAHO JHCEPTaIlilo

IToBHE HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0COOH: J[HINPOBCHKUIA ep)KaBHUIA MEUYHUIA YHIBEPCUTET

Kopg 3a €IPIIOY: 02010681

Micue3HaxoaKeHHS: ByJI. Bononumupa Beprancekoro, 6yz. 9, [Hinpo, JHinposcbkuii p-H., 49044, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa yIIpaBJIiHHﬂZ MiHicTepcTBO 0XOpOHM 31,0pOB st YKpaiHu

InenTudikarop ROR:

V. BizomocTi npo gucepraniio
MoBga guceprTallii: Vkpaincoka
Koau TemaTHYHHUX PYOPHK: 76.03.35

Tema gucepranii:
1. Mopdorenes e(peKTiB i301bOBAaHOTO BIUIMBY XJIOPULY KaMil0 Ta 10ro KOMOiHOBaHO] Aii 3 CyKIIMHATaMU MeTaliB
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Pedepar:

1. Incepralis € 3aBepuIeHO0 KBalipikaliliHOI0 HayKOBOIO POOOTOI0, BUKOHAHOIO HA CY4aCHOMY METOJAUYHOMY
piBHI, B SIKill BUPIlIEHO aKTyaJibHE HAYKOBE 3aBJIAHHS - BUSHAYEHHSI MOP(OJIOTiYHMX 3MiH HUPOK L1ypiB B
€KCIIEpMMEHTI IIifi BIIJIMBOM KaJMilo XJIOpUy i 32 yMOB KOpEKLii CyKIIMHaTaMy LIMHKY /Mifli Ta BUBHAY€HHSI PiBHS
HAKOIMWYEHHS Ka[IMil0 HUPKaMHU IIpY XPOHIYHOMY i30/1bOBAaHOMY BIIMBI AOCJiI)KyBaHUX PEYOBUH. B po6oTi
IIPOCTEXXYBaJIMCh MOPHOreHeTUYHI 3aKOHOMIPHOCTI (popMyBaHHS €(DEKTIB i3071bOBAHOTO BIVIUBY KaJMilo Ta
KOMOIHOBaHOI Aii KagMiio 3 CyKIMHaTaMy 6ioMeTasiB Ha MOporeHe3 HUPOK IOPOC/IMX LIypiB Ta HA HedporeHes i
3arajibHUM Xif emobpioreHesy 1ypiB B €KCIIEPUMEHTI. 3a pe3ysbTaTaMu I10JlieJIeMEHTHOTO aHasli3y IIOPiBHIOBAIN
BMICT KaJMilo, JUHKY Ta Mifli B HUPKaX Ta BU3HA4Ya/I1 B3a€EMO3B'SI30K MK PiBHEM HAaKOIMYEHHS HUPKAMU KaAMmilo,
Mifli Ta HUHKY Ta MOP(OJIOTIYHUMHU 3MiHAMU CTPYKTYP NaPEHXIiMU HUPOK 32 YMOB i30JIbOBAHOTO BBEL,ECHHS XJIOPULY

KaIMilo, Ta KOMOIHOBAHOI'O BIUIMBY KaJMil0 3 CYKLIMHATOM LIMHKY 200 Mifli [J1s1 BUSIBJIEHHS [IOTE€HLIIMHNIX



6i0aHTaroOHiCTUYHUX BJIACTUBOCTEN CYKIIMHATIB METAJIB 1[040 HEPPOTOKCUYHOCTI XJIOPULY KaTMilO B
eKcrepuMeHTi. EkcieprumeHTanbHe JOCTiIKEHHS IPOBEIEHO HA BariTHMX CaMUISX YPiB 32 YMOB XPOHIYHOTO
IIOJIEHHOTO BHYTPIMIHbOLIIYHKOBOI'O BIUIMBY JOCIIIPKYBAaHUX PEYOBUH B IIOPIBHSAHHI 0 KOHTPOJIIO. 3aCTOCYBaHHS
riCTOJIOrYHMX, MOP(OMETPUYHUX T CTATUCTUYHUX METOLIB JO3BOJIMJIO NOCIIAATHA 3MiHM MOP(OreHe3y HUPOK
1IypiB MicJIs1 XpOHIYHOTO BIUIMBY XJIOPUIY KaJIMiIO I1PY i30JIbOBAHOMY BBEZ,E€HHI Ta Ip1 KOMOIHOBAaHOMY BBEJI€HHI
Ka[IMil0 3 CYKLIUHATOM LIMHKY, 800 CyKUMHATOM Mifi. O6’eKTOM OCTinKeHHs 6y eMOpioHU Ta HUPKU eMOPioHIB
Ha 13-1y i 19-Ty 706y recrauii Ta HUpKY BariTHUX caMuLp ypiB. [I1s NiATBEPAKEHHS BIVIUBY JOCIiIKYBaHUX
YMHHMKIB Ha JOCJiHUX TBApYH IIPOBOJMJIN BU3HAUYEHHS PiBHIO HAKOMIMYEHHS KaJIMilo B HUPKaX JOPOCINX TBApUH
Ta eMOPIiOHIB, a TAKOX JOCIIIIPKyBaINCh MOPPOMETPUYHI ITOKA3HUKY i MOPOJIOTiuHI 3MiHU 6y1OBU HUPOK.
BrsHayeHHS piBHS HAKONMYEHHS KaJIMilo, Mifli Ta IMHKY METOZIOM IOJIieJIEMEHTHOTO aHaJli3y IIPOBOJIMJIOCH B
HYpPKax i KPOBi caMHullb Ta eMOpioHax LIypiB 3TifHO JOTrOBOPY PO HayKoBY criBnpauo 3 HII MmegunyuHyg TpaHCIOPTY
(M.Opeca). 3acTocyBaHHS TiCTONOTIYHUX, MOPHOMETPUYHHUX Ta CTATUCTUYHUX METOIIB JO3BOJIUIIO LOCIIIUTH
MOPQOJIOTiUHI 3MiHM HUPOK LIYPiB IicJsg XPOHIYHOTO BIUIMBY XJIOPULY KaIMilo IIpY i30J1b0OBAHOMY BBEJI€HHI Ta [1pU
KOMOIHOBaHOMY BBEEHHI KaiMil0 3 CYyKIJMHATOM LIMHKY, 200 CyKIIMHATOM Mifli. O6paxoByBaHHsI IOKA3HUKIB BCiX
BU/IiB eMOPiOHAIbHOI CMEPTHOCTI 14710 MOKJIMBICTb BUSIBUTH PiB€Hb €MOPIOTOKCMYHOCTI XJIOpUY KaIMilo B
3a3HavyeHil 1031 Ta IPOBECTH MOIIYK MOKIMBUX HOBUX 0i0aHTOTOHICTIB €MOPiOTOKCUYHOCTI KagMilo cepef,
CYKIMHATIB JOCiIKyBaHUX 610r€HHMX MeTajliB B eKCIIEPUMEHTI Ha Iypax. HeraTuBHUI BIIJIMB XJI0pUy KaJMilo Ha
PO3BUTOK HUPOK €MOPIiOHIB IIpU i3071bOBAHOMY BBEZ€HHI IIPOSIBIISIBCS Y IOTOBLIEHHI Me30HEe(PajIbHOI TPOTOKU Ta
3MEHIIEHHi KiZIbKOCTi MeTaHedpuiil Ha 13-Tii1 7061 eMOpioreHesy i y JOCTOBIpHOMY pO3IMIMPEHHI KaIcyaiu
HeppoHiB y eM6pioHiB 19-Toi no6u. IIpu KoMOiHOBaHOMY BBE€JI€HHI BU3HA4aIOCh BiTHOBJIEHHS! NOCIiI)KyBaHUX
napaMeTpiB y 6iK 0 KOHTPOJIbHUX, IO CBiAUNTh IIPO KOMIIEHCATOPHUM BIJIUB CyKIMHATIB HA HE)POTOKCUYHICTh
KaAMilo Ipu ix 0THOYaCHOMY HaJXOIKEHHI. [307IbOBaHe BBEIEHHS XJIOPUAY KaIMil0 BariTHUM CaMULSM JOCTOBIpHO
301/1b1IyBaJIO PiBEHb KaIMil0 B HIPKAX Ta KPOBi BariTHUX caMUIp I1ypiB i B eMOpioHax B MeKax JOCIIiIKyBaHUX
TE€PMiHIB Ta BUKJIMKAJIO 3HVD>KEHHS PiBHIO MiKpO€JIEMEHTY LIMHKY B TKAaHMHax HUPOK. KombiHOBaHe BBeLl€HHS
CYKLMHATiB IMHKY a60 Mifli Ha T/ KaJIMieBOi iIHTOKCUKaLii JOCTOBIPHO 3HMXXYE PiBEHb HAKOIIMYEHHS KaJMilo B
HUPKax, KPOBi Ta B eMOpioHax, 10 03BOJISIE€ PO3IJIAIaTH CYKIMHATH IMHKY Ta Mifli SIK MOSKJIMBI IOTEHLiMHI
0i0aHTaroHIiCTH XJIOpULy KagMilo, sIKi CIIpHSIOTh BUBEIEHHIO IbOr0 MiKpoesieMeHTa 3 OpraHizmy. TakuM YMHOM,
CIIiBCTaBJIEHHS! OTPMMaHUX JJaHUX JIOBEJIO, [0 OJHOYACHE HAAXOI)KEHHS XJIOPUAY KaaMilo 3 CyKLMHAaTaMU Mifi abo
LIMHKY JOCTOBIPHO 3HIKYBAJIO PiBEHb HAKOIIMYEHHS KaMil0 OpraHamMu CaMM1ib Ta EMOPiOHaMHU, 10 3HUKYBAJIO
MOKa3HUKY €eMOPiOTOKCUYHOCTI Ta HePPOTOKCUYHOCTI KaIMit0 B 3a3HAaYEHUX [103aX Ta CIIOCOOi BBeeHHS. AHAII3 Ta
IIOPiBHSIHHS OTPUMAaHUX Pe3yJbTaTiB JEMOHCTPYE 6i0aHTarOHICTUYHI BJIACTUBOCTI CyKIIMHATIB Mifli Ta UHKY 1070

€MOPIOTOKCUYHOCTI Ta HE(PPOTOKCUYHOCTI XJIOPUAY KaAMil0 B €KCIIEPUMEHTI

2. The dissertation is a completed qualification scientific work, performed at a modern methodological level, in
which a relevant scientific task is solved - determination of morphological changes in rat kidneys in an experiment
under the influence of cadmium chloride and under conditions of correction with zinc /copper succinates and
determination of the level of cadmium accumulation in the kidneys during chronic exposure to the studied
substances. The work traced the morphogenetic patterns of the formation effects isolated effect of cadmium and
the combined effect of cadmium with succinates biometals on the morphogenesis of the kidneys of adult rats and
on nephrogenesis and the general course of embryogenesis of rats in the experiment. According to the results of
multielement analysis, the content of cadmium, zinc and copper in the kidneys was compared and the relationship
between the level of accumulation of cadmium, copper and zinc by the kidneys and morphological changes in the
structures of the kidney parenchyma was determined under the conditions of isolated administration of cadmium
chloride and the combined effect of cadmium with succinate of zinc or copper to identify potential bioantagonistic
properties of metal succinates in relation to the nephrotoxicity of cadmium chloride in the experiment. The
experimental study was conducted on pregnant female rats under the conditions of chronic daily intragastric
exposure to the studied substances in comparison with the control. The use of histological, morphometric and
statistical methods allowed us to study changes in the morphogenesis of rat kidneys after chronic exposure to
cadmium chloride with isolated administration and with combined of cadmium with zinc succinate or copper



succinate. The object of the study was embryos and kidneys of embryos on the 13th and 19th days of gestation and
kidneys of pregnant female rats. To confirm the influence of the studied factors on experimental animals, the level
of cadmium accumulation in the kidneys of adult animals and embryos was determined, and morphometric
indicators and morphological changes in the structure of the kidneys were also studied. The level of cadmium,
copper and zinc accumulation was determined by polyelement analysis in the kidneys and blood of female rats and
embryos according to the agreement on scientific cooperation with the Research Institute of Transport Medicine
(Odessa). The use of histological, morphometric and statistical methods allowed us to study the morphological
changes in the kidneys of rats after chronic exposure to cadmium chloride with isolated administration and with
combined administration of cadmium with zinc succinate or copper succinate. Calculation of indicators of all types
of embryonic mortality made it possible to identify the level of embryotoxicity of cadmium chloride in the specified
dose and to search for possible new bioantagonists of embryotoxicity of cadmium among succinates of the studied
biogenic metals in the experiment on rats. The negative effect of cadmium chloride on the development of the
kidneys of embryos with isolated administration was manifested in thickening of the mesonephric duct and a
decrease in the number of metanephridia on the 13th day of embryogenesis and in a significant expansion of the
nephron capsule in embryos on the 19th day. With combined administration, the restoration of the studied
parameters towards the control ones was determined, which indicates a compensatory effect of succinates on
cadmium nephrotoxicity with their simultaneous administration. Isolated administration of cadmium chloride to
pregnant females significantly increased the level of cadmium in the kidneys and blood of pregnant female rats and
in embryos within the studied terms and caused a decrease in the level of the trace element zinc in the kidney
tissues. The combined administration of zinc or copper succinates against the background of cadmium
intoxication significantly reduces the level of cadmium accumulation in the kidneys, blood and embryos, which
allows us to consider zinc and copper succinates as possible potential bioantagonists of cadmium chloride, which
contribute to the excretion of this trace element from the body. Thus, a comparison of the obtained data proved
that the simultaneous intake of cadmium chloride with copper or zinc succinates significantly reduced the level of
cadmium accumulation in the organs of females and embryos, which reduced the indicators of embryotoxicity and
nephrotoxicity of cadmium in the indicated doses and method of administration. Analysis and comparison of the
obtained results demonstrates the bioantagonistic properties of copper and zinc succinates with respect to
embryotoxicity and nephrotoxicity of cadmium chloride in the experiment.
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dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiIiHHS: MiHiCTEPCTBO OXOPOHY 340POB's YKpaiHu

InmenTudikarop ROR:

VIII. 3aKkJIr04Hi BiZoMOCTi

Biacue IpizBume Im's I1o-6aThKOBI Hedrozosa Onena OnekcanypiBHa
rOJIOBH pagu

Biiacue IlpisBuie Im's [To-6aThKOBI Hedronosa Onena OnexcaHzpiBHa
roJIOBYIOYOroO Ha 3acigaHHi

BigmoBigaabHUI 3a IIi,ql‘OTOBKy MakapeHnko Ouibra BosiogumupisHa

00JIIKOBHX JJOKYMEHTIB

Peectparop VYkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




