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Pedepar:

1. Incepralis e 3aBepiIeHO0 KBali(iKaliliHOI0 HayKOBOIO POOOTO0, BUKOHAHOIO Ha Cy4aCHOMY METOAUYHOMY
PiBHi, B sIKill BUpillleHO aKTyaslbHe HayKOBe 3aBllaHHs - BU3HAUY€HHSI MOPQOJIOriYHMX 3MiH HUPOK 1yPiB B
€KCIIEPMMEHTI Iifi BIJIMBOM KaJMilo XJIOPUY i 32 yMOB KOPEKLii CyKIMHaTaMU LIMHKY /Mifli Ta BUBHAYEHHSI PiBHA
HaKONMYEHHS KaJMil0o HUPKaMU IIpY XPOHIYHOMY i30JIbOBAHOMY BIUIMBI JOCTIIKyBaHUX PEYOBUH. B po6oTi
[IPOCTEXyBaICh MOPPOreHeTHYHi 3aKOHOMIPHOCTI popMyBaHHS edeKTiB i307IbOBAaHOTO BILJIMBY KaJIMilO Ta
KOoMOiHOBaHOI Aii KagMilo 3 CyKLMHaTaMy 6ioMeTasliB Ha MOp(OreHe3 HUPOK JIOPOC/IMX LypiB Ta Ha HedporeHes i

3araJibHUH Xif eMOpioreHesy 1ypiB B €KCIIEPUMEHTI. 32 pe3ysibTaTaMU MOJIieJIEeMEeHTHOTO aHai3y MOPiBHIOBAIN



BMICT KagMilo, IMHKY Ta Mifi B HUPKAx Ta BU3HAYaJIM B3a€MO3B'SI30K MiXK piBHEM HAKONMYEHHS! HUPKAaMU KaJMilo,
Mifii Ta HUHKY Ta MOPQOJIOTiYHUMHU 3MiHAMU CTPYKTYP NapeHXiMU HUPOK 32 YMOB i30JIbOBAHOTO BBEIEHHS XJIOPUAY
KaJIMil0, Ta KOMOIHOBAHOI'O BIUIMBY KaJMil0 3 CYKLIJMHATOM LIMHKY 200 Mifi [J1s1 BUSIBJIEHHS [IOTE€HLIMHAX
6i0aHTaroOHiCTUYHUX BJIACTUBOCTEN CYKLMHATIB METaJIiB 010 HE(PPOTOKCUYHOCTI XJIOPUAY KaaMilo B
eKCIlepuMeHTIi. EkcrniepumeHTanbHe JOCTiIKEHHS [IPOBEEHO Ha BariTHUX CaMULAX LYPIiB 32 YMOB XPOHIYHOTO
IOJIEHHOTO BHYTPIlIHbOLIIIYHKOBOT'O BILIMBY JOCJIIPKYBaHUX PEYOBUH B IIOPIBHSIHHI 0 KOHTPOJIIO. 3aCTOCYBaHHS
TriCTOJIOrYHMX, MOP(OMETPUYHUX T CTATUCTUYHUX METOiB JO3BOJIMJIO NOCIIAATHA 3MiHM MOP(OreHe3y HUPOK
IIypiB MiCJIs1 XPOHIYHOTO BILJIMBY XJIOPUY KaJIMilO IIPU i30JIbOBAHOMY BBEJIEHHI Ta IpY KOMOIHOBAaHOMY BBEJIE€HHI
Ka[IMilo 3 CYyKIIMHATOM LIMHKY, 800 CyKUMHATOM Mifi. O6’eKTOM OCTinKeHHs 6y eMOpioHM Ta HUPKU €eMOPioHiB
Ha 13-1y i 19-Ty 706y recrauii Ta HUpKU BariTHUX caMuLp ypiB. [Iis NiATBEPAKEHHS BIVIUBY LOCIiIKyBaHUX
YMHHUKIB Ha JOCJIiJHUX TBAPUH NNPOBOAW/IA BU3HAYEHHS PiBHIO HAKOIIMYEHHS KAJMil0 B HUPKax JOPOCJUX TBAPUH
Ta €eMOPiOHIB, a TAKOX AOCIIKyBaINCh MOPPOMETPUYHI ITOKA3HUKHU i MOP(OJIOTiuHi 3MiHU 6yJOBU HUPOK.
BrsHaueHHS piBHS HAKONMYEHHS KaJMilo, Mifli Ta IMHKY METOJIOM IOJIieJIEeMEHTHOTO aHaJli3y IPOBOJIMJIOCH B
HUpKax i KpOBi caMHUllb Ta EMOpioHax 1ypiB 3rifHO JOTrOBOPY PO HayKoBY criBnpaio 3 HII meguiuHy TpaHCIIOPTY
(M.Opeca). 3acTocyBaHHs TiCTOJIOTIYHUX, MOPYOMETPUYHHUX Ta CTATUCTUYHUX METOIB JO3BOJIWIIO NOCIIOUTH
Mop@doJIoriuHi 3MiHM HUPOK IIyPiB MiCJIsl XPOHIYHOTO BILJIMBY XJIOPUAY KaJIMil0 IIPH i30JIbOBAHOMY BBE[I€HHI Ta IIpU
KOMOIHOBaHOMY BBEJEHHI KaiMilo 3 CYyKIJMHATOM LIMHKY, 800 CyKIIMHATOM Mifli. O6paxoByBaHHsI IOKA3HUKIB BCiX
BU]IiB eMOpiOHaIbHOI CMEPTHOCTI [1aJ10 MOSKJIMBICTb BUSIBUTU PiBEHb €MOPIOTOKCUYHOCTI XJIOPUY KaJIMilO B
3a3Hay€Hil 103i Ta IPOBECTHU MOUIYK MOXKJIMBUX HOBUX 06i0aHTOTOHICTiB € MOPIOTOKCUYHOCTI KaiMilo cepef,
CYKLMHATIB JOCiIKyBaHUX 6i0reHHUX MeTasliB B eKCIIepUMEHTI Ha 1ypax. HeraTuBHUI BIIJIMB XJIOpULy KaJMilo Ha
PO3BUTOK HUPOK €MOPiOHIB I1pY i3071bOBAHOMY BBEE€HHI IIPOSIBIISIBCS Y IIOTOBILIEHHI Me30He(PajibHOI IPOTOKU Ta
3MEHIIEHHi KiJIbKOCTi MeTaHeppuzii Ha 13-Tilt [o6i emOpioreHesy i y JOCTOBipHOMY PO3IIMPEHH] KaIlCyIu
HeppoHiB y eM6pioHiB 19-Toi mo6u. IIpu KoMOiHOBaHOMY BBEJIeHHI BU3HA4aIOCh BiIHOBJIEHHS! NOCIiIKyBaHUX
napaMeTpiB y 6iK 10 KOHTPOJIbHUX, 110 CBiUNTh IIPO KOMIIEHCATOPHUI BIJIUB CYKIMHATIB HA HEPOTOKCUYHICTh
Ka[IMilo IIPM iX OAHOYACHOMY HaJXOI>KE€HHI. [30/1b0BaHe BBEJEHHS XJIOPUIY KaJMilo BariTHUM CaMULSM JOCTOBIpHO
361s1b1IYBAsIO PiBEHb KAJMil0 B HUPKAX Ta KPOBi BariTHUX CaMULlb IIypPiB i B eMOpiOHaxX B MeKax JOCiIKyBaHUX
TEPMiHIB Ta BUKJIMKAJIO 3HIDKEHHS PiBHIO MiKpO€JIeMEHTY LIMHKY B TKaHMHax HUPOK. KombOiHOBaHe BBeLleHHS
CYKLIMHATiB LIMHKY 260 Mifi Ha TJ1i KaJiMieBOi iHTOKCUKaLlii OCTOBIPHO 3HMXYE PiBEHb HAKOIIMUEHHS KaJMilo B
HUPKax, KPOBi Ta B eMOPiOHax, 10 [O3BOJISIE PO3IJIANATH CYKLIMHATY LIMHKY Ta Mifli IK MO>KJIMBI IOTE€HLIiMHI
6ioaHTaroHiCTH XJIOpUIy KagMilo, sIKi CIIpHSIOTh BUBEIEHHIO LIbOrO MiKpoeJieMeHTa 3 OpraHizmy. Takum YrHOM,
CITIiBCTaBJIEHHS! OTPMMaHUX JaHUX JIOBEJIO, [0 OJHOYACHE HaIXOI)KEHHS XJIOpUAY KaaMilo 3 CyKLMHaTaMU Mifi abo
LIMHKY JJOCTOBIpHO 3HMKYBaJIO PiB€Hb HAKONMYEHHS KaMil0 OPraHaMU CaMMLp Ta eMOPiOHaMU, 10 3HMKYBAJIO
[IOKa3HUKY €MOPiOTOKCUYIHOCTI Ta HE(PPOTOKCUIHOCTI KaMilo B 3a3HaY€HUX [103axX Ta CIIOCO0i BBeieHHs. AHAi3 Ta
IIOPiBHSIHHS OTPUMAaHUX Pe3yJIbTaTiB JEMOHCTPYE 06i0aHTArOHICTUYHI BJIACTUBOCTI CYKIIMHATIB Mifli Ta IUHKY 11070

€MO6PIOTOKCUYHOCTI Ta HEPPOTOKCUYHOCTI 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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JoparkoBa iHdpopmamuist:

IloBHE HaliIMEHYBaHHS IOPUAHNYHOI 0COOH: JIHINPOBCHKMIA IEPKAaBHUI MEIUYIHMI YHIBEPCUTET

Kopg 3a €IPIIOY: 02010681

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

Coepa yIIpaBJIiHHﬂZ MiHicTepCTBO OXOPOHU 3/10POB 51 YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETChKUI

VIII. 3akir04Hi BimoMocTi



Biacue IpizBuie Im's I1o-6aThKOBI Hedrozosa Onena OnekcanypisHa

TOJIOBH paju

Biiacue IlpisBume Im's ITo-6aThKOBI Hedronosa Onena OnexkcanzpisHa

TOJIOBYIOYOrO Ha 3acCimaHHi

BigmosigaabHuUI 3a Hi,uI‘OTOBKy Makapenko Ouibra BosogumupisHa

00JIiIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiJIIOBiZaJIbHUM 3a peE:CTpaI.lilO HayKOBO'l' Opuenko TersiHa AHaTOJIiBHA

OisiILHOCTI




