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1. Incepraris npucBgYeHa BUBYEHHIO MOP(OJIOTIYHUX OCHOB MOPYLIEHb 3arajIbHOTO XO/y eMOpioreHesy Ta
BCTAHOBJIEHHIO MOP(OJIOTIYHUX 3MiH CTPYKTYp [1€4iHKMA eMOPiOHa Ilypa Y IpeHaTaIbHOMY T2 PAHHBOMY
[IOCTHATaJIbHOMY I€PioJli OHTOre€He3y Mifl BIVIMBOM XJIOPUAY Ta LUTPATy KaIMilo [IpU i30JIbOBAHOMY BBEL,EHHI Ta 3a
YMOB KOPEKIii HIUTpaTaMM CeJIeHy Ta FepMaHilo. ExcriepuMeHTasnbHe JOCiIPKeHHS [IPOBEIEHO Ha 1a60PaTOPHUX
1ypax, BBEJ,EHHS JOCIiI)KyBaHUX YMHHUKIB TPOBOAMUIIN CAMULSM BHYTPilIHbOIIYHKOBO HIOZEHHO (XPOHIYHUIMA
BILJIMB) 3 IIEPILIOTO IHS [0 KiHIIS BariTHOCTi. MOp(OJIOTriYHNM MaTepiaoM AOCIiIKeHHs 0yIn eMOPiOHHU Ta MEeYiHKU
eMOpioHiB Ha 13-Ty i 20-Ty 106y recrauii Ta 10-Tu IeHHUX HIypsIT. 3aCTOCYBAaHHS €MOPiOJIOTiYHUX, CTATUCTUYHUX,

ricTOJIOriYHNX, MOPPOMETPUYHUX Ta IMYHOTiICTOXIMIYHUX METOIiB JO3BOJIUJIO AOCIIIIUTH IIOKAa3HUKU BCiX BUIIIB



€MOPiOHaNIbHOI CMEPTHOCTI Ta OCHOBHI 3MiHM MOP(OreHe3y eMOpioOHaIbHOI I€YiHKY NPHU il PO34MNHIB XJIOPULY
KanMilo /uTpaTy Kagmiio y 1osi 1,0 Mr/Kr npu i3071b0BaHOMY BBEJ€HHI Ta [IpY KOMOIHOBAaHOMY BBe[leHHi coJieit
KazMito 3 qurpaTom repmasito (0,1 Mr/kr), abo nutparom ceseny (0,ImMr/kr). BukopuctaHHs MeTony
I10J1ieJIEMEHTHOTO aHaJIi3y 3 aTOMHOIO €MICi€I0 O3BOJIMIIO BUSHAYUTH i IIOPIBHATU PiBEHb HAKOIIMYEHHS KaJMilo Ta
LIMHKY B MeYiHli eMOPioHiB HAaNIpUKiHLi eMOpioreHe3y ycix eKCliepuMeHTaIbHUX IpyI. Mop(oMeTpryHi TOKa3HUKN
IapeHxiMHU eyiHky mypiB 10-i 1o6u XXUTTSI MicJis BIJIMBY LUTPATOM Ka/iMilo IPOIEMOHCTPYBAJIM HEOUiKyBaHU I
HaIpsIM 3MiH y IIOPiBHSAHHI 40 KOHTPOJIIO Ta IPYIM BIJIMBY XJIOPUAOM KagMito. CepenHii TOKa3HUK JOBXUHU CTiHKU
MOPTAJIbHOI YACTOYKY HE MaB AOCTOBIPHOI pi3HULIi 3 KOHTPOJIeM i fopiBHIOBAB 308,21+16,12MKM, ase giamerp
LIEHTPaJIbHOI BEHU I1e4iHKOBOI YaCTOYKY 36i/1blIyBaBcs Maiike BIBidi (Ha 98,3%) i craHoBuUB 83,49+3,56 MKkM. Takum
YUHOM, BIUJIMB IUUTPATy KaiMil0o MaB BUPaXX€HY BiiTIOBifb 3 60KY CYJUH I€YiHKHY, 1[0 pO3BUBAEThCS. [lopyuryBanacs i
OyzoBa caMoi [1e4iHKOBOI YaCTOYKH, a CaMe: OiIbIIiCTh [1€4iHKOBMX 0aJIOK 3/IMBAJIACh i 3MiHIOBAJIM PafliajIbHUM Xifl B
CTPYKTYypi yacTouku. [TapeHxima neuinku 6yJia yiiJibHEeHa, 3 BEJIMKOIO KiJIbKiCTIO CTPOMAaJIbHUX KOMIIOHEHTIB, 110
MaJiv JIOKaJIbHe po3liapyBaHHs. B rpynax oJHOYaCHOIO BBEJIEHHS KaJMilo 3 LUTPATOM CeJieHY /LIUTPaTOM repMaHiio
[I€YiHKOBi YaCTOYKU HE MaJIM BUPa3HUX PO30IKHOCTE B LOCIIIKyBaHUX [IOKAa3HUKAX, HAGIMDKAIOUUCh 10
KOHTPOJIIO. BUKOpHCTaHHS IMyHOTICTOXIMIYHMX MAPKEPIB J03BOJIWIIO BUSIBUTY BILUIVB COJIEN KAJMil0 Ha Xif] TAKUX
6a30BUX TiCTOreHeTUYHUX IIPOLIECiB SK MpoJtidepaliis Ta BaCKyJoreHe3 apeHxiMu ediHKy. SIK 1oKa3aB pes3yJbTaT
IOPiBHSIHHSA MapKepy npoidepauii Ki67, HaiBUIMi CTYIIiHb HAKOIIMYEHHS 11bOT'O MapKepy BU3HA4YaBCsl IIPU BIJIUBI
XJIOPUAOM KaJIMilo, 110 MOSICHIOE OTPUMaHi MOp(pOMeTPpUYHI AaHi. [Ipy BIMBI LUTPAaTOM KaiMil0 HAKOIIMYEHHS
npostipepaTUBHOTO MapKepy IepeBUIYBajio KOHTPOJIb, IO [TOSICHIOE KOMIIAKTHICTh ITE€4iHKOBUX 6aJIOK Ta
30isbLIeHHS iX TOBIMHU. OTPUMaHO HOBi aHATOMO-€KCIIepUMEHTaJbHi JaHi CTyIeHI0 eMOPiOTOKCUYHOCTI XJIOPULY
KaJIMil0 Ta LIUTPATy KaJgMilo, piB€Hb iX HAKONIMYEHHSI B [1e4iH1Li eMOPiOHiB 32 YMOB BIIJIMBY OJJHAKOBMMHU [,03aMU IIPU
XPOHIYHIl iHTOKCHKaLii camulli mypa. Briepiie nokasaHo, o LUTPAT CEJIEHY Ta UUTPAT T€PMaHilo 3MEHIIye PiBEHb
€MO6PIOTOKCUYHOCT] KaJiMilo IIpU KOMOIHOBAaHOMY BBEZI€HHI 3a BCiMa MTOKa3HUKaMU (CepeHi TOKa3HUKHU
YHCeIbHOCTi eMOPiOHiB, 3arajibHa eMOpioHaTIbHA CMEPTHICTb, JOIMIIJIaHTallilHa Ta Mic/sgiMILIaHTaliliHa CMEPTHICTb
eMOPpioHiB) 5K Ha 13-Ty 706y Tak i Ha 20 100y eMOPiOHaNIBHOTO PO3BUTKY 1ypa. Briepiie noBeneHo, o KOMOiHOBaHe
BBEJCHHS LIUTPATIB CEJIEHY Ta T€PMaHIIo 3 KaJiMieM 3HMXKYIOTb PiBEHb HAKONIMYEHHS KaJMilO [T€YiHKOIO IJIONY 1Iypa
Ha 20-Ty 106y eM6pioHasbHOrO po3BUTKY. CTyIiHb HOBU3HU OTPUMAaHUX Pe3yJbTaTiB MiATBEPIKYETHCS IaTEHTOM,
OTPUMaHMMU 3a pe3yJbTaTaMu 00paxyBaHb €KCIIEPMMEHTAJILHOTO AOCiIpKeHHs (maTeHT N2 140771 UA) sik crioci6o
3HUKEHHS] eMOPiOTOKCUYHOCTI XJIOPUY KaIMilo 3 3aCTOCYBaHHSIM JI€TOKCUKALINHOI pEYOBUHU LUTPATy FrepMaHilo,
Ile BU3HAYEHA CTYyIIiHb KOMIIEHCATOPHOI [iii, [0 MOKe CTaTH MiJIPYHTSIM i1 pO3POOOK IIpenaparis 3
6i0aHTaroHiCTUYHUMU BJIACTUBOCTSIMU MPU KagMi€Bill iHTOKCHKallii. EkcneprMeHTanbHO BUSIBIIEH]
6i0aHTaroHiCTU4YHI BJIAaCTUBOCTI LIUTPATIiB CEJIEHY Ta T€PMaHIl0 BiTHOCHO €MOPiOTOKCUYHUX Ta FE€NIaTOTOKCUYHUX
BJIACTUBOCTEN Kaamito. OTpMMaHi JaHi € MiAIPYHTSIM IJIs1 TOJAJIBIIOTO NOCJIIIPKEHHS BIUIMBY LIMTPATIB F€pPMaHIo Ta
CeJIeHy SIK Pe4YOBUH 3 6i0aHTAarOHICTUYHUMU BJIACTUBOCTSIMU 10 BiTHOIIEHHIO JIO COJIeil KaJIMil0 Ta MOXKJIMBOIO
PO3p0OKOI0 (PapMaKoJIOriYHUX JIiIKyBaJbHUX Ta NPOQiIaKTUYHUX 3aCO0iB, 1110 MOXYTb 3MEHIIYBATU HETaTUBHUN
TOKCAYHUI e(pEKT CosIel KagMilo Ha Xifj eMOpioreHe3y Ta pO3BUTOK MEYiHKU JIIOAEH, SIKi MELIKAIOTh Y TEXHOT€HHO-
3a0pyIHEHUX perioHax abo MpaloioTh y €KOJIOTIYHO HEeCTIPUSTINBOMY CEpeloBUILi. Pe3ybpraTy BIJIMBY COen
KaJIMil0 Ha PO3BUTOK I1€YiHKY JO3BOJISIIOTH ITOSCHIOBATH MEXaHi3M Ta TEPMiHU ab0 IPOrHO3YBAaTH BUHUKHEHHS
[IOpYLIEHb TeNIaTOreHe3y P IIPOKUBAHHI BariTHOI XKiHKY B 30Hi KaJIMi€BOI iHTOKCHKaLlii, IKMMU € PO3BUHEHI

IIPOMMUCJIOBI PETIOHMU.

2. The dissertation is devoted to the study of morphological bases of disorders of the general course of
embryogenesis and establishment of morphological changes of rat embryo liver structures in prenatal and early
postnatal period of ontogenesis under the influence of cadmium chloride and citrate at isolated introduction and
under conditions of selenium citrate and germanium citrate correction. The experimental study was performed on
laboratory rats, the introduction of the studied factors was performed on females intragastrically daily (chronic
exposure) from the first day to the end of pregnancy. The morphological material of the study were embryos and
liver of embryos on the 13th and 20th day of gestation and 10-day-old rats. The use of embryological, statistical,
histological and immunohistochemical methods allowed to study the indicators of all types of embryonic mortality



and the main changes in the morphogenesis of embryonic liver under the action of solutions of cadmium chloride
/ cadmium citrate at a dose of 1.0 mg / kg with isolated administration of (0.1 mg / kg), or selenium citrate (0.1 mg
/ kg). The use of the method of polyelement analysis with atomic emission allowed to determine and compare the
level of cadmium and zinc accumulation in the liver of embryos at the end of embryogenesis of all experimental
groups. Morphometric parameters of the liver parenchyma of rats of the 10th day of life after exposure to cadmium
citrate showed an unexpected direction of change compared to the control and the group of exposure to cadmium
chloride. The average length of the portal lobe wall had no significant difference with the control and was equal to
308.21 + 16.12 um, but the diameter of the central vein of the hepatic lobe increased almost twice (by 98.3%) and
was 83.49 + 3.56 um. Thus, the effect of cadmium citrate had a pronounced response from the vessels of the liver.
The structure of the hepatic lobe itself was disturbed, namely: most of the liver beams merged and changed the
radial course in the lobe structure. The liver parenchyma itself was compacted, with a large number of stromal
components with local stratification. In the groups of simultaneous administration of cadmium with selenium
citrate / germanium citrate, the liver lobes did not have significant differences in the studied parameters,
approaching the control. The use of immunohistochemical markers revealed the influence of cadmium salts on the
course of such basic histogenetic processes as proliferation and vasculogenesis of the liver parenchyma. As shown
by the result of comparing the marker of proliferation Ki67, the highest degree of accumulation of this marker was
determined when exposed to cadmium chloride, which explains the obtained morphometric data. When exposed
to cadmium citrate, the accumulation of the proliferative marker exceeded the control, however, the compactness
of the liver beams and the increase in their thickness differed from the liver parenchyma when exposed to
cadmium chloride New anatomical and experimental data on the degree of embryotoxicity of cadmium chloride
and cadmium citrate, the level of their accumulation in the liver of embryos under the influence of the same doses
in chronic intoxication of female rats. Selenium citrate and germanium citrate have been shown for the first time
to reduce the level of embryotoxicity of cadmium when combined in all respects (average embryo population, total
embryonic mortality, preimplantation and postimplantation embryo mortality). It was first shown that the
combined administration of selenium and germanium citrates with cadmium reduces the level of cadmium
accumulation by the liver of the rat fetus on the 20th day of embryonic development. The degree of novelty of the
obtained results is confirmed by the patent obtained by the results of calculations of experimental research
(patent N2 140771 UA) as a way to reduce embryotoxicity of cadmium chloride using the detoxifying substance
germanium citrate, which determined the degree of compensatory action. intoxication. The bioantagonistic
properties of selenium and germanium citrates with respect to embryotoxic and hepatotoxic properties of
cadmium have been experimentally revealed. The obtained data are the basis for further study of the effect of
germanium and selenium citrates as substances with bioantagonistic properties against cadmium salts and the
possible development of pharmacological treatments and prophylactics that may reduce the negative toxic effect
of cadmium salts on embryogenesis and liver development in humans. man-made polluted regions or work in an
environmentally unfavorable environment. The results of the influence of cadmium salts on the development of
the liver allow us to explain the mechanism and timing or predict the occurrence of disorders of hepatogenesis
when a pregnant woman lives in the area of cadmium intoxication, which are developed industrial regions.
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