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Koau TeMaTHYHHUX PyOPHK: 34.41.35

Tema guceprarii:
1. 3aKkOHOMIpHOCTI MaKpO- Ta MiKPOCKOIIYHOI OyJ0BU Ta 3MiH KaMep Ceplisi B HOPMAJIbHOMY Ta €KCIIEPUMEHTAJIBHO

3MiHEHOMY eMbpioreHesi mypa (aHaTOMO-eKCIIepUMEHTAJIbHE LOCIiIKEHHS)

2. Regularities of macro- and microscopic structure and changes of heart chambers in normal and experimentally
altered rat embryogenesis (anatomical-experimental study)

Pedepar:

1. Taympnepin O.1. 3akOHOMIPHOCTiI MaKpO- Ta MiKpPOCKOIIIYHOI 6yZJ0BU Ta 3MiH KAMEP CEPLSl B HOPMAJIILHOMY Ta
€KCIIEpUMEHTAJIbHO 3MiHEHOMY eMOpioreHesi ypa (aHaTOMO-€KCIIEPUMEHTAJIbHE JOCTiIPKEHHS]). —
KsanigikaniiiHa HaykoBa Iipaljsl Ha rpaBax pykonucy. EkcriepuMeHTasbHa poboTa pUCBsiYeHa NOCiIPKEHHIO
XPOHIYHOrO BILIMBY KaJMil0 Ha TOKa3HUKHU 3arajbHOr0 XO4y €MOpioreHe3y Ta BCTAHOBJIEHHIO 3MiH CTPYKTYp KaMep
Cepls Lypa y IPEeHaTaJIbHOMY Ta PAHHbOMY IIOCTHATAJILHOMY I1€PIOfi OHTOr€HEe3y IIPY i30J1bOBAHOMY BBEJICHHI

cosiey KagMilo Ta 32 yMOB KOPEKLii IuTpaTaMyu MiKpoesieMeHTIB Ipy1 KOMOiHOBaHOMY BBefleHHi. ExcriepyumeHTasibHe



IOCJIIKeHHS TPOBEIEHO Ha JIabopaTOPHUX IIypax, MOPQOIOTiYyHUM MaTepiajioM JIOCTIiIKeHHs 6y eMOpioHH,
IIJI0Y Ta ceplsl eMOpioHiB Ha 13-Ty i 20-Ty Bo6y embOpioreHesy Ta cepis mwypsT Ha 10-Ty 106y IOCTHATAJIbBHOTO
PO3BUTKY. BukopucTaHHs eMOpioyIoriyHuX, riCTOJIOTIYHUX, CTATUCTUYHUX Ta IMyHOTICTOXIMiYHUX METOJiB
IO3BOJIMJIO JOCJIIATH OKA3HUKY €MOPIOTOKCUYHOCTI Ta OCHOBHI 3MiHA MOP(OreHe3y CTiHOK KaMep CepLst Ipu Aii
PO34NMHIB XJIOPUAY KagMmilo /IUTpaTy Kaamiio y 1o3i 1,0 Mr/Kr npu i30J1b0BAaHOMY BBEJJ€HHi Ta NP1 KOMGIHOBaHOMY
BBeJleHH] coJeil kagMito 3 nuTparamu uepito (1,3mr/kr), repmaito (0,1 Mr/Kr), KOMIIO3UTY MOy Ta CipKU

(0,003Mmr /xr). OTpMaHO HOBi aHATOMO-€KCIIEPUMEHTAJIbHI JaHi PO BIUIUB i30JIbOBAHOTO EHTEPAJIbHOTO BBENEHHS
LUTPATy Ta XJIOpUAY KaIMil0 Ha 3arajlbHUM XiJj eMOPiOHAIbHOTO PO3BUTKY, BU3HAUYEHO CTYIiHb €MOPiOTOKCUYHOCTI
coJsieyt KagMilo Ta IX HaKOIIMYeHHsI B OpraHi3mi eMOpioHiB 32 YMOB BILJIMBY OJJHAKOBUMHU 103aMU BIIPOLIOBX BCbOI'O
nepiony BariTHoCTi. Briepiue 1okasaHo, 10 LATPAT KaJMilo BUSIBJISIE MEHIIY eMOPiOTOKCUYHICTb Y IIOPiBHSHHI JO
XJIOpUAY KaAMilo, 0 MPOSIBIISIETHCS B 301/IbLIEHHI C€PEeIHIX ITOKa3HUKIB YMCEJIbHOCTI €MOPiOHIB, 6ibll HU3bKil
3arajipHill eMOpioHaNbHIM CMEPTHOCTI, SIK Ha 13-Ty 106y Tak i Ha 20 700y eMOpPiOHATIBHOTO PO3BUTKY LIypa.
HesBakaiouu Ha MEHIIUH CTYIiHb eMOPIOTOKCUYHOCTI, piBEHb HAKONIMYEHHS KaJIMilo B CEPIsiX eMOPiOHIB € BULIUM
B IPYIi BIUIMBY LATPATOM KaaMilo. Briepiie oTpumaHo JaHi o010 HAaKOIIMYEHHS B EMOPiOHATIbHUX CTPYKTYpax
KaMilo Ta LIMHKY [IpU KOMOGIHOBAaHOMY BBEJIE€HHI COJIeN KagMilo 3 IUTPATOM LIEPilo, LUTPATOM FE€pPMaHilo, IUTPaTOM
CipKM Ta IATPATOM Hony. Briepiie BU3Ha4Y€HO CIIEKTP MOPYLIEHb PO3BUTKY KaMep CeplLisl, 3MiHM BaroBUX ITOKa3HUKIB
cepls Ta KapAioQeTasbHOro iHOEKCY NPU Iii XJI0puAy Ta UUTPaTy KafMilo i3071b0BaHO Ta B KOMOiHali 3 nuTpaTamu
repMaHilo, Liepilo i KOMIIO3UTY LUTPATiB oa+cipka. CTyliHb HOBU3HU OTPUMAHUX PE3YJIbTATIiB MiATBEPIKYETLCS 2
naTeHTamu YKpaiHy, OTPMMaHMMMU 3a pe3yJibTaTaMu 00paxyBaHb €KCIIEPMMEHTAILHOTO JOCIIIIPKEeHHS (MaTeHT N2
UA 140875 U, Ta N2 UA 140584 U). OTpuMaHi NaTe€HTH Ha KOPUCHY MOJIeJIb MICTSTh CIIOCI6 3HUKEHHS
€MOPIOTOKCUYHOCTI XJIOPUAY KaiMil0 3 3aCTOCYBAaHHSM JI€TOKCUKAL[ITHMX KOMIIJIEKCOYTBOPIOIOYMX CIIOJIYK LIUTPATY
LIepilo Ta repMaHilo, e BU3Ha4Y€Ha CTYIiHb KOMIIEHCATOPHOI Iii HUTPaTiB MIKpOEJIEMEHTIB, 1110 MOXKE CTaTu
HiArPYHTSM 17151 pOo3pO06OK IperapariB 3 6i0aHTOrOHICTUYHMMU BJIACTUBOCTSIMU. IIPU KaiMi€Bill iHTOKCHKaLii.
Briepie BCTaHOBJIEHO MMO3UTUBHUI BIUJIMB LIATPATY LIEPil0, LUTPATy F€pMaHilo Ta KOMIIO3UTY LUTPATiB MOA+CipKa Ha
[IOKa3HUKY €MOPIOTOKCUYHOCTI, KapAiOTOKCMYHOCTI COJIEN KaAMilo Ta HAKOIIMYEHHS KaJMil0 Ta IUHKY y BCiX IpyIl
nocnigHux TBapuH. OTprUMaHi JaHi € MigrpyHTaM i OJaJbIIOro BUBYEHHS BIUIMBY LIMTPATIB MiKpPOEJIEMEHTIB
(repmaHili, Lepiit, cipka Ta 110]) SIK pe4OBUH 3 6i0aHTAarOHICTUYHUMU BJIACTUBOCTSIMU 110 BiIHOIIEHHIO JIO COJleil
KaJIMil0 Ta MOKJIMBOIO PO3POOKOI0 (PapMaKoJIOriYHUX JIiKyBaJIbHUX Ta NPOQiTaKTUYHUX 3aCO0IB, 1II0 MOXYTb
3MEHIIYBAaTH BILUIMB COJIEH KaJIMil0 Ha XiJl eMOpioreHe3y Ta pO3BUTOK CEPLEBO-CYIMHHOI CUCTEMU JIIOLEH, SIKi
MEIIKAIOTh ab0 MPaLIOIOTh ¥ TEXHOTEHHO-3a0pyAHEHUX perioHax. Pe3ysipTaTu BIVIMBY COJIeH KaiMil0 Ha PO3BUTOK
ceplsl [03BOJISIIOTH IIOSICHIOBATH 200 NPOrHO3YBaTH BUHMKHEHHS CIIEKTPY [IOPYIIEeHb KapioreHesy Ipu

[IPO>KMBAaHHI BariTHOI KiHKM B 30Hi KaZiMi€BOi IHTOKCHKaLlil, SKUMU € PO3BMHEH] IDOMUCIIOBI PETIOHU.

2. Halperin OI. Regularities of macro- and microscopic structure and changes of heart chambers in normal and
experimentally altered rat embryogenesis (anatomical-experimental study). - Qualifying scientific work on the
rights of the manuscript. The experimental work is devoted to the study of the chronic effect of cadmium on the
indicators of the general course of embryogenesis and the establishment of changes in the structures of rat heart
chambers in the prenatal and early postnatal period of ontogenesis with isolated introduction of cadmium salts
and correction of trace elements citrates. The experimental study was performed on laboratory rats, the
morphological material of the study were embryos, fetuses and embryonic hearts on the 13th and 20th day of
embryogenesis and rat hearts on the 10th day of postnatal development. The use of embryological, histological,
statistical and immunohistochemical methods allowed to study the indicators of embryotoxicity and the main
changes in the morphogenesis of the walls of the heart chambers under the action of solutions of cadmium
chloride / cadmium citrate at a dose of 1.0 mg / kg in isolated administration and in combination with cerium
citrate (1.3 mg / kg), germanium (0.1 mg / kg), iodine and sulfur composite (0.003 mg / kg). New anatomical and
experimental data on the effect of isolated enteral administration of cadmium citrate and chloride on the overall
course of embryonic development were obtained, the degree of embryotoxicity of cadmium salts and their
accumulation in the body of embryos under the same doses throughout pregnancy was determined. Cadmium
citrate has shown for the first time less embryotoxicity than cadmium chloride, which is manifested in an increase



in the average number of embryos, lower overall embryonic mortality, both on the 13th day and on the 20th day of
rat embryonic development. Despite the lower degree of embryotoxicity, the level of cadmium accumulation in the
hearts of embryos is higher in the group exposed to cadmium citrate. For the first time, data on the accumulation
of cadmium and zinc in embryonic structures were obtained by the combined administration of cadmium salts
with cerium citrate, germanium citrate, sulfur citrate and iodine citrate. For the first time, the spectrum of cardiac
chamber development disorders, changes in heart weight and cardiofetal index under the action of cadmium
chloride and citrate was determined in isolation and in combination with germanium, cerium and iodine + sulfur
citrate composites. The degree of novelty of the obtained results is confirmed by 2 patents of Ukraine, obtained by
the results of calculations of experimental research (patent N2 UA 140875 U, and N2 UA 140584 U). The obtained
utility model patents contain a method for reducing the embryotoxicity of cadmium chloride using detoxifying
complex-forming compounds of cerium and germanium citrate, where the degree of compensatory action of trace
elements citrates is determined, which can be the basis for developing medicines with bioanthogonic properties in
cadmium intoxication. For the first time, the positive effects of cerium citrate, germanium citrate and composite of
iodine + sulfur citrates on the indicators of embryotoxicity, cardiotoxicity of cadmium salts and accumulation of
cadmium and zinc in all groups of experimental animals were established. The obtained data are the basis for
further study of the effect of trace element citrates (germanium, cerium, sulfur and iodine) as substances with
bioantagonistic properties against cadmium salts and the possible development of pharmacological agents for
treatment and prophylactics that may reduce the effect of cadmium salts on embryonic development,
cardiovascular system of people living or working in polluted areas. The results of the influence of cadmium salts
on the development of the heart allow us to explain or predict the occurrence of a range of disorders of
cardiogenesis when a pregnant woman lives in the area of cadmium intoxication of developed industrial regions.
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