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Pedepar:

1. Incepraris npucBgYeHa BUBYEHHIO MOP(OJIOTIYHUX OCHOB MOPYLIEHb 3arajIbHOTO XO/y eMOpioreHesy Ta
BCTAHOBJIEHHIO 3MiH PO3BUTKY HUPOK Llypa y IIPEHATaIbHOMY T4 PAHHbOMY IIOCTHATAJIbLHOMY I1€Pi0fli OHTOrE€HE3Y
(10-Ta goba micyist HAPOIPKEHHSI) il BIJIMBOM i30J1bOBAHOTO IOAEHHOTO BBEI,EHHS COJIEN KaIMilo (XJ10pyl,/IUTpar)
Ta 3a YMOB KOPEKIii IUTpaTaMyu MiKpOeJIeMEHTIB (LJUHK /3a1i30 /1epiit) IpY KOMOIHOBAHOMY €HTEPATIbHOMY
BBeJleHHi. EKxcriepyuMeHTasbHe LOCIiIKEeHHs TPOBEJEHO Ha CaMULSIX JIJabopaTOPHUX LypiB JiHii Wistar,
MOP(OJIOriYHUM MaTepiasoM JOCTiIKEeHHS OyaIu eMOpioHU Ta HUPKY eMOpioHiB Ha 13-Ty i 20-Ty Bo0Oy recratii ta
HUPKU WypAT Ha 10-Ty 106y IOCTHATAIbHOTO PO3BUTKY. JJOCIIiIPKEHHS TPOBOAUIIOCH Y TaKMX HANPSIMKaXx:

BM3HAYEHHS PiBHIO HAKOIIMYEHHS KaIMilo Ta LIMHKY B HUPKaxX eMOpioHiB Ta MopdoJioriyHuii aHasi3 3MiH OyoBu



HYPOK Ha piBHi (MaCOMETPUYHMI aHaJIi3 Ta MiKPOCKOIIIYHE NOCIiIKEHHS, iIMyHOTiCTOXIMIUHI TOCIiIPKEHHST).
O6paxoByBainCh [MOKA3HUKM €eMOPiOHANIbHOI CMEPTHOCTI [1J1s1 BUSHAYEHHS PiBHS eMOPiOTOKCUYHOCT]
IOCJiI)KYBaHUX CIIOJIYK Ta IOUIYKY MOKJIMBUX HOBUX 6i0aHTOTOHICTiB. [IOpiBHSIHHS €MOPIOTPOIIHUX BIACTUBOCTEN
XJIOpUAY KaAMilo Ta UUTPATy KA[IMil0 B IPyIax i30J1bOBAHOrO BHYTPIlITHbOLUIIYHKOBOI'O XPOHIYHOTO BBEI€HHSI
BUSIBUJIO GifIbLIl BUCOKMI PiB€Hb €MOPIOTOKCMYHOCTI XJIOpUY KaIMilO 3a CTAaHIAPTHUMU KPUTEPIIMU
eMOPIOTOKCUYHOCT] (CepeiHi MOKa3HUKY KibKOCTI eMOPiOHIB, oiMIIaHTalliiiHa, HicsimMnIaHTaliiiHa, 3arajabHa
eMO6pioHasIbHa CMEPTHICTh, MACOMETPHUYHI IIOKA3HUKM) B €KCIIEPUMEHTI Ha Iypax. SIK ToKa3aB aHali3 OTPMMaHUAX
IAHMX HAaKOIIMYEHHS KaIMil0 B HUPKax eMOPiOHIB 3 BUKOPMCTaHHSM IOJIieJIEMEHTHOTO METOy, HaBUIIMIA PiBEHb
HaKOIMYEeHHS KaJIMil0 BU3HAYaBCs IIPU i30J1bOBAaHOMY BIUIMBI xy10puaom Kaamiio (0,0084+0,000044mkr /T), 1o B 12
pasiB nepeBullyBaso KOHTPOJbHI 3HaueHHs (0,0007+0,000051MKr /). I3071b0BaHe BBEIEHHS LATPATy KagMilo
(0,0059+0,000032MKT/T) IPU3BOAMIIO 10 30i/blIEHHS PiBHIO KagMilo B HUPKax y 8,4 pasiB y MOPiBHSHHI 10
KOHTPOJIbHUX 3HA4Y€Hb, ajie JaHUI MOKa3HUK OyB B 1,4 pa3y HMKYMI 3a TOKA3HUK i307IbOBAHOTO BILIMBY XJIOPULIOM
Kazmito. [Tpu BIJIMBI COJISIMU KaMilo MiJIBULYETHCS pPiBEHb HAKOIIMYEHHS LIUHKY B 000X eCllepUMeHTaIbHUX
rpymnax. B rpynax Kom6iHOBaHOT'O BBE/IEHHSI PiBEHb HAKOIIMYEHHSI KagMilo 6yB nocToBipHO HUxK4ui (p<0,05) 3a
TaKWM [TI0Ka3HUK i30JIbOBAHOTO BILJIMBY KanMieM: y 1,8 pasiB npu kom6iHawii 3 nuTpaTom 1epiio ta y 4 pasu 3
LIMUTPATOM 3aJ1i3a, 110 CBiIYNTh PO 6i0aHTOrOHICTUYHI BIACTUBOCTI UUTPATIB Liepilo Ta 3ajli3a CTOCOBHO KyMYJIsLii
KaJIMil0 XJIOpUly B HUPKax JOCJiIHUX TBAPXH 1P KOMOiHOBAaHOMY BBEJI€HHI B €KCIIEpUMEHTI Ha mypax. Ha 13-
Io6i emopioreHe3y MOpGOMETPUYHi NIOKa3HUKU TOBIIMHY ME30HE(QPOCY B KOHTPOJIi JOPIiBHIOBANIN B CEPEHBOMY
186,50+13,74MKM, a I1pY BIJIMBI XJIOPUIOM KaIMiI0 CIIOCTEpPirajoch NOTOBIIEHHS! He)POT€HHOTO TSDKY TKAHUHU [10
248,68+26,31MKM Ta 3MEHILEHHSI KiJIbKOCTi MeTaHePPUill 3 po3MIUPEHHSM iX AiameTpy. BukopucraHHs
iMyHoricToxiMiyHOro Mmapkepy Ki67 BusiBUIIO pi3HOCIPSIMOBAHICTb NPOJTipepaTUBHUX NPOLIECIB B TAPEHXiIMiI HUPOK
060X eKCIIepUMEHTAJIbHUX IPYIL [30/1b0OBaHe BBEIECHHS XJIOPULY KaZMilo IpU3BOAUTh HA 20-11 061 eMOpioreHe3y
IIO 3HMXEHHS aKTUBHOCTI IIPoJlipepaTUBHYUX IIPOLECiB B HUPKax IUIOLIB mypa. B rpymi i3o1p0BaHOro BBEIEHHS
LUTPATy KaJMil0 HaKONIMYEHHS MapKepy Ki67 Masio BUpakeHU rPafli€HT: iIHTEHCUBHE HAaKOIIMYEHHS B KipKOBIl
PEYOBMHi HUPOK, 2 B MO3KOBIll YaCTHHI 1Or0 HAKOIIMYEHHS 3MEHIIEHE 33 KOHTPOJIbHI 3HaueHHs1. HakonuyeHHs
MapKepy aKTHHY O0-Sma B YCiX TPbOX IPyIax NPOJEMOHCTPYBAJIO 3MEHIIEHHS PiBHIO €KCIIPECii LIbOro MapKepy, 110
PO3LiHIOBAJIOCh HAMU SIK HETaTUBHUI BIUIUB COJIEW KQJIMilO Ha aHTiIOT€He3 HUPKY, ajle 3CYBA HAKOIIMYEHHSI MapKePY
Masy pi3HOCIpsIMOBaHMH xapakTep. [1py BIJIMBI XJI0PHOM KaZMilo BU3HAYaI0Ch 3MEHIIIEHHS PiBHSI HAKOIIMYEHHS O-
Sma B MO3KOBIil1 pEYOBUHI, 10 CBiJYMTh IIPO 3HMKEHHS IIPOLIECIB aHTIOrE€HEe3y B HUPKAX Y MIOPIBHSIHHI 0 KOHTPOJILIO.
A npu BIIMBI HUTPATOM KaJMil0, HABIIaKy M1ap MO3KOBOi PEYOBUHU MaB TOM K€ PiB€Hb HAKOIIMYEHHS, 1110 i B
KOHTPOJIi, NpoTe GOPMYyBaHHS CYIUH KipKOBOi p€YOBUHU BifJpi3HsIOCH y 6iK 3MeHIIeHHs. KoMOiHOBaHe BBE/IEHHS
LMTPATiB JOCiIXYBaHAX MIKPO€JIEMEHTIB NPU3BOAUIIO A0 BiAHOBJIEHHS TiCTOJIOTIYHUX Ta MOP(POMETPUYHUX
CTPYKTYP HUPOK, 110 CBiIYMIIO NIPO iX MOAM(DiKyI04UMil BILJIMB HA HEPPOTOKCUYHICTb Ta €MOPIOTOKCUYHICTD COJIEi
KanMmito. OTpUMaHi pe3yJbTaTy JO3BOJIMJIY BUSBUTH HOBI 6i0aHTOTOHICTH KaJgMilo. 32 OTpUMaHUMU pe3ysibTaTaMU

oTpumano [laTeHT YkpaiHu NIpo 3HMXEHHS eMOPiOTOKCUYHOCTI XJIOpUAY KaaMilo y TBApHUH.

2. This paper focuses on fundamental morphological developmental disorders of general embryogenesis and toxic
metal-induced changes in rat kidneys in prenatal and early postnatal period (10 days after birth). The presented
results were expected after the daily isolated alkaline of cadmium salts (chloride / citrate) infusion in combined
oral administration, under the terms of microelements correction with citrates. The experimental research was
carried out on the female lab rats of Wistar linne. The morphological materials of the study were embryos and
embryonic kidneys on the 13th and 20th days of gestation, also the rat kidneys on the 10th day of postnatal
development. The steps proceed in such ways as determination of the cadmium and zinc accumulation levels in
the kidneys of embryos and morphological analysis of structural kidneys changes (massometric analysis and
microscopic examination, immunohistochemical studies). In order to estimate embryotoxicity and search for new
possible bioanthogonists, the mortality rates were calculated. There was used the method of polyelement analysis
in rat embryos for all groups. As shown by the analysis of the obtained data of cadmium accumulation in the
kidneys of embryos using the polyelement method, the highest level of cadmium accumulation was determined by
isolated exposure to cadmium chloride (0.0084 + 0.000044 pg / g), which was 12 times higher than the control



values (0.0007 = 0, 000051ug / g). Isolated administration of cadmium citrate (0.0059 + 0.000032 pg /¢) led to the
increase in renal cadmium levels by 8.4 times compared to control values, but this figure was 1.4 times lower than
the isolated effect of cadmium chloride. When exposed to cadmium salts, the level of zinc accumulation increases
in both experimental groups. In the groups of combined administration, the level of cadmium accumulation was
significantly lower (p<0.05) for the following indicator of isolated exposure to cadmium: 1.8 times in combination
with cerium citrate and 4 times with iron citrate, indicating the bioantagonistic properties of cerium citrates and
of iron relative to the accumulation of cadmium chloride in the kidneys of experimental animals when combined in
an experiment on rats. On the 13th day of embryogenesis, morphometric indices of mesonephros thickness in the
control were on average 186.50 + 13.74 um, and when exposed to cadmium chloride, a thickening of the
nephrogenic tissue was observed to 248.68 +26.31 um and the decrease in the number of metanephridia with
dilatation. The effect of isolated administration of cadmium citrate led to a decrease in the thickness of the
mesonephros to 139.94 + 14.12 ym. Similar tendencies were also observed in the morphometric characteristics of
the mesonephric duct. Thus, the effect of cadmium salts on the development of embryos’ kidneys indirectly
receiving cadmium was diverse: the effect of cadmium chloride led to the increase in the mesonephros and
mesonephric duct, and the effect of cadmium citrate reduced the studied indicators. In the groups of combined
administration, the thickness of the mesonephros approached the control. The use of the immunohistochemical
marker Ki67 revealed the diversity of proliferative processes in the renal parenchyma of both experimental groups.
Isolated administration of cadmium chloride leads to the decrease in the activity of proliferative processes in the
kidneys of rat fetuses on the 20th day of embryogenesis. In the group of isolated administration of cadmium
citrate, the accumulation of the marker Ki67 had a pronounced gradient: the intensive accumulation in the cortical
substance of the kidneys, and in the cerebral part of its accumulation was reduced by control values. The
accumulation of the actin marker o-sma in all three groups showed the decrease in the level of expression of this
marker, which we regarded as a negative effect of cadmium salts on renal angiogenesis, but the shifts in the
accumulation of the marker were multidirectional. When exposed to cadmium chloride, the decrease in the level of
o-sma accumulation in the brain substance was determined, which indicates the decrease in the processes of
angiogenesis in the kidneys compared to the control. And when exposed to cadmium citrate, on the contrary, the
layer of brain substance had the same level of accumulation as in the control, but the formation of cortical vessels
differed in the direction of reduction. The combined administration of citrates of the studied microelements led to
the restoration of histological and morphometric structures of the kidneys, which indicated their modifying effect
on the nephrotoxicity and embryotoxicity of cadmium salts. The obtained results revealed new cadmium
bioantogonists. According to the obtained results, the Patent of Ukraine for reducing the embryotoxicity of

cadmium chloride in animals was obtained
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