MOoP®ONIOr1A

LMTpaTa C LMTPATOM Liepus onpeaenseTcd yMeHblleHne aMmbproTOKCUYECKoro adpdekTa U NnpubamnkeHne 6a3oBbix
noKasaTenei ambpuoreHesa 40 KOHTPOJIbHbIX AAHHBbIX.

MonyyeHHble AaHHblE CBUAETENbCTBYIOT O MOAUGULMPYIOLWEM BAUAHMUM LMTPATa Lepusa Ha TOKCUYHOCTb LMTpa-
Ta KagMuUA NP KOMBUHUPOBAHHOM BBEAEHMM B SIKCMEPUMEHTE Ha KpblCax.

KntoueBble cnoBa: UMTpaT Kagmus, LUTpaT uepus, ambproreHes, sSM6PUOTOKCUUYHOCTD.

INFLUENCE OF CADMIUM CITRATE IN ISOLATED INTRODUCTION AND IN COMBINATION WITH THE CERIUM OF
EMBRYOGENESIS OF RATS

Nefodova O. O., Azarov O. I.

Abstract. The current level of development of industrial technologies does not allow the transition to envi-
ronmentally friendly production, and one of the most common environmental pollutants are heavy metal ions, in
particular cadmium. Scientific data on the influence of heavy metals on the overall course of embryogenesis and
organogenesis is insufficient, and the highlights of the research are controversial and not subject to comparison be-
cause of the large difference in doses, methods of administration, etc. Therefore, studies on the effects of cadmium
on embryogenesis should be conducted taking into account the dose-dependent effect, the duration of exposure,
the route of administration, the age of the experimental animals. The morphofunctional state of organs and organs
of organs after birth of embryos remains intact in conditions of termination of influence of negative factor.

The aim of the study: experimentally determine the effect of low doses of cadmium citrate when administered
in isolation and in combination with cerium citrate on the overall course of embryogenesis of rats during intragastric
administration to pregnant females throughout the pregnancy.

Object and methods. Our experimental studies were conducted on young Wistar rats’ female. The experiment
was conducted in the vivarium of the DMA in accordance with the principles of the Helsinki Declaration, the rel-
evant provisions of the WHO, the International Council for Medical Scientific Societies, and the International Code
of Medical Ethics.

The rats with the given date of pregnancy were divided into 3 groups, the first — control, the second — the in-
troduction of cadmium citrate in a dose of 1.0 mg/kg body weight of the female, the third — the introduction of
cadmium citrate in a dose of 1.0 mg/kg + cerium citrate in a dose of 1, 3 mg/kg. The possible negative effect of the
test substance on embryonic development was judged by the ability to increase the level of embryonic mortality
(embryo-lethal effect) and cause external and structural defects in the development of internal organs and bone
system (teratogenic effect). The overall development of embryos was evaluated by the number of embryos, the
number of yellow fetuses in the ovaries of females, the body mass of the embryo, and its compliance with the de-
velopmental stage according to generally accepted criteria for embryonic development of rats.

The analysis of the results showed that in the group of cadmium citrate with isolated effect throughout the
embryogenesis on the pregnant females there is an embryotoxic effect, which manifestsitself in a significant decrease
in the number of live fetuses on both 13 days and 20 days of pregnancy and in the increase of total embryonic
mortality by 9, 45% (p <0.01) due to their predominant mortality in the preimplantation period. In the experiment
group with the combined administration of citrate cadmium with cerium citrate, the decrease of the embryotoxic
effect and the approximation of the basic parameters of embryogenesis to the control data are determined.

The obtained data testify to the modifying effect of cerium citrate on the toxicity of cadmium citrate when
combined in the experiment on rats.
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3B’A30K ny6niKauii 3 n1aHOBMMWU HAyKOBO-A0CAIA-
HUMK poboTamu. Po6oTa BUKOHAHA 3rigHO TeMuM Kade-
ApanbHOi HaykoBoi pobotn «MopdodyHKLiOHaNbHUIA
CTaH OPraHiB i TKAHWMH eKCNepMMEeHTaIbHUX TBAPUH Ta
NOANHW B OHTOreHesi B HOpMi Ta nig BN/JMBOM 30BHiLL-
HiX | BHYTPiWHIX YMHHUMKIB», N2 aepyKaBHOI peecTpaLil
0117U003181.

Bcryn. EKonoriyHe Hebnaronony4yys 6inbLwocTi KpaiH
CBiTy Ha CbOrOAHILLHIM AeHb € OAHMM i3 NPOBIAHUX YMH-
HUKiB Ta PpaKTOpOM pU3MKY Ansa 3a0pos’a. Cepen Han-
6inblw Hebe3neyYHNX TeXHOreHHUX 3abpyaHUKIB LOBKIN-

NA NpiopuTETHE NONOXKEHHA 3alMMal0Tb BaXKKi MeTanu, B
nepLuy Yepry — CBUHeLb, KaAMii, pTyTb, TOMy 0cobau-
BWUI IHTEpec ANa cy4acHOi MeaMyYHOT HayKM NpeacTaBaae
BUBYEHHA (YHKLIOHAaNbHUX MOMAMBOCTEM 3aXMUCHUX
CUCTEM, WO MonepesyytTb HaAXOAKEHHA B OpraHiam
KceHobioTukiB abo cnpuaAloTb ix Ae3akTusalii. Tpousanuit
KOHTaKT 3 TOKCMKAHTaMM, HaBiTb Ha PiBHi NOPOroBMx Ta
niANoOporoBux 3HavyeHb, NPU3BOAUTbL A0 MOPYLIEHHA
dYHKLIOHYBaHHA AK AOPOC/IOr0 OpraHiamy Tak i npusBo-
anTb 80 popMyBaHHA BHYTPILLIHBOYTPOOHUX AuM3agan-
TMBHMX npouecis [1,2]. CNonyKn Kagmito Ha CbOToAHi €
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YaCTKOK BaXKKMX MeTasiB, WO 3HAX0AATbCA B Hionoriy-
HUX cucTeMax Ta GOPMYIOTb €KONOTIYHY KPU3Y NAAHETH.
3 HanbINbLWIMM PU3UKOM OTPYEHHA KagMiem Nos’A3aHa
LiANbHICTb NPALIBHUKIB MeTanypriyHOi NPOMUCIOBOCTI
Ta y BUPOBHULTBI akKymynsaTopiB. AKTya/lbHOO 3a4a4eto
€ BM3HAYeHHSA MOPQONOriYHMUX 3MiH, WO BUMHUKAOTb
B OpraHiami nig Aieto cnonyk BaxKkux metanis [3,4]. 3a
OAHUMU  NiTepaTypu eKCNepMMEHTANIbHO BU3HAYeHO
TOKCUYHI Ta TepaneBTUYHI 4031 AeAKUX CMOJYK BAXKKUX
MeTaniB, ane Ha CbOrOAHIWHIN AeHb HEBUBYEHMMM 3a-
NINWWAOTLCA A03M, WO € WKIAAMBUMKU A1A eMOpioHiB, a
TaKOX HEBUABNEHUMW € CNEKTP BaZ, PO3BUTKY, WO BU-
HUKaloTb Mif, Ai€t0 TOro uYm iHwWoro KceHobioTmka [5,6].
BnABUTM cneKTp nopyLleHb Npu BNAWBI CONen Kagmito
Y pPi3HMX fl03ax HA MOPdONOTriYHY CTPYKTYPY NapeHxiMma-
TO3HWX OPraHiB TBApPWH Ta Ha 3arasbHUIA Xig embpiore-
He3y — 3a4a4a Ha CbOorogHi manogocnigxKeHa.

Kagmili npu noTpannsHHi B opraHism Bonogi€ BUCO-
KO MirpauiMHOI LWBUAKICTIO, BiOXiMIYHOK aKTUBHIC-
THO, XaPaKTEePU3YETLCA MONITPOMHOK TOKCUYHOK AiEHD i
30aTHICTIO HAKONMYYBaTUCb B OpraHax i TKaHWHax [7,8].
[aHi cTocoBHO MOPGONOTiYHUX 3MiH Ta BioXiMiuHMX
MEeXaHi3MiB, AKi nexaTb B OCHOBI PO3BUTKY KaaMieBOI
iHTOKCMKaULii, € po3gpibHeHUMM | HegoCTaTHIMK, WO
He L03BOJIAE CTBOPUTM CYHACHOI KOHUENLLT MexaHi3mis
BM/IMBY LLbOrO BaXKOro MeTany.

MexaHi3M TOKCUMYHOTO BMAMBY KagMito Ha OpraHiam
nos’A3aHUI 3 yTBOPEHHAM binKiB MeTanoTiOHeiHIB Ta
B3aemogis 3 6araTbma iHWMMM MiKpoeneMeHTamm: He-
CTaya Ka/nbLito i Mifi 3HaYHO 36i/blLUYE BCMOKTYBaHHSA i
AKYMYAALLIO BaXKKOro MeTany B OpraHiami 10ANHN, Npu
[0CTaTHbOMY HaZAXOAKEHHI UMHKY | ceneHy AenoHyBaH-
HA KagMil0 BHYTPIWHIMM OpraHamm pPi3Ko 3MeHLIYETb-
cA. 3aNi30 TAaKOX € aHTAroHicTom Kagmito. Bigomo, wo
KagMili Npu NoTpaniaHHi B opraHiam nopyuwye metabo-
nism 6inkiB, o0bMexKye 3acBOEHHA 3ani3a, 36inbluye BU-
AaneHHs Kanbuito [9]. Takuit Bnane obymosneHo 34aT-
HICTIO KaAMilo 40 BUTICHEHHA UMHKY i migi i3 3’eaHaHb 3
MeTanoTioHeiHom — Binkom, Wwo mictutb 30% uucTeiny,
3 rpynamu -SH AKoro Kagmii yTBOpPIOE Ay»Ke CTilKi cno-
NYKW. Pi3HMUA MILHOCTI rigpaT-ioHiB, @ TaKOX CUJIbHA
CXOMKICTb 3 CipKOK BUK/AMKAE TOWM aKT, WO Kaamii no-
€OHYETLCA 3 rpynamm -SH eH3UMIB CUIbHILLE, HiXK LIUHK.
Kagmili B opraHiami ntoguHu nigaaetbca 6ioakymynauii
3 nepiofom HaniBposnaay, akuii Tpueae 20-30 pokiB (3a
iHWKUMK gaHumn — 40 pokiB). 3BiACKM BUNIMBAE TAKOXK
0bMeXKeHHs BMICTy Kaamito B pauioHi — 3rigHo BOO3
uen 3mict He nosuHeH nepesuwysaty 0,4-0,5 mr. Kag-
Mili HaKOMWUYYETbCA B MeYiHLi Ta HMPKax, BUBOAMUTLCA
AyKe NoBiNbHO, pokamu. OCHOBHWUI LWINAX BUBELEHHA
KagMito — 3 KaJIoM i ceyeto.

Bce BWLWEBMKIaLEHEe CBigYUTbL NpPO HeobXxigHicTb
NpPOBeAEHHA BUBYEHHA MOPPOreHEeTUYHUX 3MiH, Lo
BiAOyBaloTbCA B embpioreHesi 3apoakiB Lypa Ta Ha
PaHHIX CTagiax NicnAa HapoOAXKEHHA NpY BMAUBI CNOAYK
KagMmito.

MeTa aocniaKeHHA — eKCnepuMeHTaIbHO Aocaigu-
TU BMNJIMB HU3bKMX 103 X1I0pUAY KaAMito i30/1bOBAHO Ta
B KOMBiHaLii 3 LMTPaTOM CeneHy Ha 3arasbHWUI Xig, emo-
pioreHesy LUypiB.

06’eKT i meToau pgocnigXeHHA. Jna moaentoBaHHA
BMJINBY | TOKCMYHOT Aji eKCNOo3ULIT KagMito MU NPOTATOM
BCi€l BariTHOCTIi camumuam wypis NiHii Wistar woaHa per
0S Yepes 30HA BBOAM/M XNOPUA KaZMito i301b0OBaHO
(1,0 mr/kr) abo B KombiHauji 3 uMTpaTom ceneHy (0,1

Mr/Kr) B f03aX, WO HAabaMKaoTbCA A0 TUX, AKI MOXKYTb
HaAXOAWUTM B OPraHi3m i3 HABKONIMLLHBLOIO CepefoBuLLa,
3a6e3neunav NoBHOLIHHWI XapYyoBKiA paLlioH, BoAy ANA
NUTTA | peTenbHU J0INAL; BBEAEHHA PO3YMHIB MeTanis
NPOBOAM/IM 3 NEPLLOro AHA BAriTHOCTI WOAEHHO B OAMH i
TOMW e yac A06u (3 10 ao 12 roauHu). Ansa embpioHanb-
HOTO AOCNIAMKEHHA OTPUMYBANN CaMULb 3 AaTOBaHUM
TepMiHOM BariTHOCTI. [epLwunii AeHb BariTHOCTi BCTAHOB-
NII0Ba/IM HA NiACTaBi BUABNEHHA CMEpMaTo30iaiB y Bari-
Ha/ibHOMY Ma3Ky. Ha 13-i1 Ta 20-11 AeHb BariTHOCTI nNpo-
BOAW/IM onepaTMBHUIA 3a6il. LLlypaT BUAYyYann 3 MaTKu,
nepesipaan Ha TECT «KUBI-MepTBI», 3BaXKyBann, ¢oTo-
rpadysanu Ta ¢ikcyBanmn y 10%-po3umHi popmaniHy ana
NnoAanbLIOro ricToN0rYHOro A0CNIAKEHHSA.

Mpo MOXNMBY HeraTMBHY Ait0 AO0CANiIAXKYyBaHOI pe-
YOBMHM Ha eMbpioHaNbHUIA PO3BUTOK CYyAMAM 33 34aT-
HiCTIO NigBuMLLYyBaTN PiBEHb eMBPiOHAIbHOT CMEPTHOCTI
(embpionetanbHUt edeKT) Ta BUKAMKATM 30BHILLHI Ta
CTPYKTYPHi Bagu PO3BUTKY BHYTPILLHIX opraHis (TepaTo-
reHHUI epeKT); 3aranbHUIA PO3BMTOK MNIOAIB OLLiHIOBaU
3a NOKa3HMKaMM KiNbKOCTi eMBPiOHiB, KiIbKOCTi }KOBTUX
TiN BariTHOCTI AEYHMKIB camumub, Macu Tia embpioHa,
Moro BigNOBiAHOCTI CTaAil PO3BUTKY 3a 3araibHOMNPUNA-
HATUMU KPUTEPIAMU EMBPIOHANBHOTO PO3BUTKY LLYPIB.

EMBPIOTOKCUYHY Ait0 AOCNiAKYBAHUX PEYOBUH OLLi-
HIOBaIN 33 HAaCTYMHMMM NOKa3HUKaMu: B—A

3arasbHa embpioHanbHa cmepTHictb = 3CE = —

ae A — KinbKicTb XMBUX Naoais B

B — Ki/IbKiCTb »KOBTMX TiN BariTHOCTI B—(A+B)

MpeaiMmnaaHTalimHa CMepPTHICTb = _ = — B

ae A — KinbKiCTb XXMBUX NNOAIB

B — KinbKicTb 3arnbamx (pesopboBaHuUx) naoais

B — KinbKicTb ¥OBTUX Tin BariTHOCTI

MocTtimnnaHTauiliHa cmepTHicTb = [JocTIC =

ae A — KinbKiCcTb XXMBUX NN0AIB

b — KinbKicTb 3arnbamx (pesopboBaHux) naoais

KinbkicTb nnogis Ha 1 camky

Mig yac onepyBaHHA NigpPaxoByBa/M KiNbKiCTb Nao-
0iB B KOXXHOMY PO3i MATKM Ta BigNOBIAHICTb KiIbKOCTI
YKOBTUX TiNl B AEYHUKY 3 BignoBigHoro 60Ky. Mpu Lbomy
BM3HAYaAM AOiMNAAHTaLiMHY CMepTHICTb emMbpioHiB:
AKLLO KiNbKICTb *KOBTUX TiN BariTHOCTI B AEYHMKAX CaMMU-
ui 6yna BMLLO 3a KiNbKiCTb eMbpioHiB y BignosigHoMy
pO3i MaTKu, Ue CBig4YnIo Npo eMBpiOoTOKCMYHMI BNANB
OOCNIOXKYBAHOIO YMHHMKA Ha npouec imnaaHTauii Ta
HacTynHy 3arnbenb embpioHa Lypa — AoiMNAaHTaLiMHY
CMepTHICTb. [JaHUI MOKa3HWUK € OAHUM 3 Beay4ux no-
Ka3HMKiB eMBPiOTOKCUUYHOCTI A0CNiAKYBaHUX CMIONYK.

OTpumaHi pesynbtatv 0bpobnanm metomom Bapia-
LiMHOT cTaTUCTUKM. OLiHKY BipOriZAHOCTI CTAaTUCTUYHUX
LOCNigXeHb NpOoBOAMIM 33 AOMNOMOrol t-kputepito
CT'topeHTa.

[ocnigrKeHHA Ha TBapMHax NPOBOAMM BigNOBIAHO
[0 «3arafibHUX eTUYHUX MPUHLKUMIB eKCNEPUMEHTIB Ha
TBapuHax» (Kuis, 2001), saKi y3rogxyoTbcs 3 EBponei-
CbKOK KOHBEHLLED MPO 3aXUCT eKCnepumeHTaNbHUX
TBapuH (Ctpacbypr, 1985). B ekcnepMmMeHTaibHUX MO-
[EeNnAx BUKOPUCTOBYBaN PO3YUH LUTPATY CENEHY, OTPU-
MaHOro 3a aKBaHaHoTexHonorieto [HaykoBo-gocnigaHui
iHCTUTYT HaHobioTexHoNOriIM Ta pecypco3bepekeHHn
YKpaiHu, m. Kuis].

Pe3ynbTatv AocnigyKeHHA Ta ix o6rosopeHHA. 06-
paxyBaHHA pe3ynbTaTiB NPOBEAEHOro eKCMepuMeHTY
NMokKasaso, WO B rpyni i30/1b0BaHOrO BNAMBY XJ0puay
KaaMilo CnocTepiranocb 3MeHLEeHHA KinbKocTi embpio-

A+B
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Tabnuuysa.

MoKasHUKM eM6pioHaIbHOro PO3BUTKY LLYPiB B HOPMi Ta B eKCMEePUMEHTI Npu BNIUBI X10pUAOM Kagmilo
npu i301boBaHOMY Ta KOMGIHOBaHOMY BBeZAEHHI 3 LUTPATOM Ce/leHy

[ocnigHa rpynaizonbo- | [ocnigHa rpyna KOmM6iHO-

KoHTponb BaAHOTrO BNMBY XI0puay BaHOrO BN/IMBY XJ0puay

MokasHuk Kagmito KagMito+UuMTpaT ceneny

13 poba 20 poba 13 poba 20 poba 13 goba 20 poba

KinbKicTb ¥1BUX Nnoais Ha 1 camuuyto 9,00+0,53 | 9,13+0,53 | 8,13+0,27* |7,50+0,40** | 9,13+0,40 8,63+0,13
KinbKicTb *XOBTUX Tin BariTHOCTIi Ha 1 camuuo 9,50+0,40 | 9,63+0,40 | 9,63+0,41 9,63+0,40 | 10,63+0,27 | 10,38+0,13
3arasibHa embpioHanbHa CMePTHICTb, % 5,26+0,31 | 5,19+0,07 |15,58+2,70**|22,08+2,33**(14,12+2,02**| 16,87+1,21**
MNepeaimnaaHTauiliHa CMEpPTHICTb, 04, - 0,01+0,07 | 0,08+0,04** | 0,09+0,05** | 0,06+0,04** | 0,10+0,02**
MocTimnaaHTaLiliHa CMEPTHICTb, 04, 0,05+0,01 | 0,04+0,01 | 0,08+0,02* | 0,14+0,03* | 0,09+0,01** | 0,08+0,01**

Npumitku: * — p<0,05; ** — p <0,01; *** — p <0,001; No BiAHOLWEHHIO O KOHTPOIIO.

HiB Ta YXOBTMX TiN BariTHOCTi B AEYHMKAX CamMMLb Ha 060X
TepMiHax BariTHOCTI Ta 36iibWeHHA 3arasbHOI embpi-
OHanbHOI cmepTHOCTI (Tabn.). Taki gaHi cBigyaTb npo
eMBPiIOTOKCMYHMI BNMB HU3bKUX 03 XJ10pUAY KaaMito
Ha emb6pioH Liypa NpY BHYTPIWHbOLWIYHKOBOMY BBe-
AeHHi camuui. CepeaHi NOKa3HMKM KiIbKOCTi eMbpioHiB
Ha 13 poby embpioreHesy npu BNAMBI Kaamito xnaopu-
Oy 3HWXKYIOTbCA Yy MOPIBHAHHI A0 KOHTPO/AbHOI rpynu
Ha 9,6%, a Ha 20 poby BXe Ha 17,85%. Taki pe3ynbtati
BUMNAAAOTb NIOFIYHUMMK: BNANB HEraTUBHOIO YMHHMKA
TPUBAE A0 KiHLA BAriTHOCTI, HAKOMUYEHHA KaaMito CTaE
3HAYHUM | OpraHiam camuui pearye Ha iHTOKCMKaL,itO
3MEHLUEHHAM KinbKocTi embpioHiB (abopTyBaHHA) ans
36epeKeHHs BariTHOCTI.

HaliBuwwmit piBeHb 3aranbHOi eMbpioHaIbHOT cmepT-
HOCTi BM3HAYaBCA TaKOX B rpyni i30/IbOBAHOrO BMNAMBY
Xnopuay Kaamito i gopisHoBaB Ha 20 o6y 22,08+2,33%,
Wwo B 4,2 pasun nepeBULLYE CMEPTHICTb B KOHTPOJIbHIN
rpyni (taén.). 36inblweHHA 3aranbHOI embpioHanbHOI
CMepTHOCTI BifbyBasnoCb 3a paxyHOK NiABULLEHHA A0-
iMnaaHTauiMHOT Ta MOCTIMNAAHTALiMHOI CMepPTHOCTI B
rpyni BNAMBY X710pnA0M Kagmito. Halibinblie 3pocTana
nepeAiMmniaHTaliiHa CMepTHICTb (mainke y 8 pasis).
Taka cuTyaUia NiaTBEPAKYE MEXaHI3M perynawii yncenb-
HOCTi NN0AjiB camKkoto Ha GoHi BNMBY AecTabinisyrouoro
daKTOpYy, AKMI Aie NPOTATOM BCbOro Nnepioay BariTHOCTI,
B TOMY YMCAi B AoiMnAaHTaLinHUi nepiog, (3 1 no 4-5
JAeHb BariTHocTi). EHepreTMyHo ana camuu, Wwypa 6inbL
BUrigHO abopTyBaTM NAOAM B NOYATKOBWMM nepios Ba-
MTHOCTI, HiXX B nepiog, iIHTEHCMBHOIO OpraHoreHesy, Wo
3HAWMLWWNO NIATBEPAMKEHHS | B iHWMX SOCAIAMKEHHAX MO
BUBYEHHIO eMBPIOTOKCUYHOCTI meTanis.

MoKa3HMK cepeaHix 3Ha4yeHb KiNbKOCTi embpioHiB
B rpyni KOMHiHOBAHOro BM/IMBY KagMito X10pUAY 3 Un-
TPATOM CeNeHy CYTTEBO NiABULLYETLCA, @ came Ha 13-i
006i HeAOCTOBIPHO NEePEBULLYE KOHTPOJIbHI MOKa3HUKMK,
a Ha 20- pobi pisHMUA 3 KOHTPOJIEM CTaHOBUTL 5,5%.
CepefHin NOKa3HMK KiNbKOCTI KOBTUX Ti/fl BariTHOCTI B
AEYHMKAX CaMWULb HEe MA€E AOCTOBIPHOI Pi3HMULI B YCiX
TPbOX Fpynax, Wo He cynepeynTb NiTepaTypPHUM HayKo-
BUM OAHUM.

Mpn KombiHOBaHOMY BBeAEHHI AOCNiAKYBaHUX pe-
YOBMH 3MEHLUEHHA 3arasbHOi embpioHasbHOI cmepT-
HOCTi MO BiAHOLWEHHIO A0 rpynu i30/1bOBAHOrO BMJIMBY
X/IOPMAOM KaaMito (AK goimnnaHTauiiHoi Ta nicasimn-
NaHTaLiNHOI) NpM3BOAMNO OO0 NIABULEHHA CepeaHix
NOKa3HUKIB Ki/IbKOCTi }KMBUX eMbBpioHiB. 3arasbHa emb-
pioHanbHa CMEpPTHICTb MO BiZHOWEHHIO A0 KOHTPOJIb-
HOI rpynu 3anuWanacb A4OCUTb BUCOKOM, ane byna no-

CTOBIPHO HM}KYOHK Y MNOPIBHAHHI A0 FPynu i301bOBAHOTO
BM/IMBY X10PUA0M KaZMilo, WO CBIAYMTL MPO MOAENo-
IOYUIA BNAMB LUUTPATY CENeHY Ha TOKCUMYHICTb xaopuay
KagMilo B EKCMEePUMEHTI Ha Liypax Npu eHTepanbHOMY
BBEEHHi B 3a3Ha4YeHMX J03aX.

OTKe, Npy KOMBIHOBAaHOMY BBEZLEHHI X/lopuAy Kafa-
Mil0 Ta LMTPATy CeNeHy, He 3BaKalouM Ha HaABHICTb
eMbpPiOTOKCMYHMX NPOSABIB NPU i301bOBAHOMY BBEAEH-
Hi X10pUAy KagMito, CNOCTePIiraeTbCA NMOKPALLEHHA No-
Ka3HWKiB eMBpPiOHaNbHOrO PO3BUTKY, LLLO NPOABAAETHCA
36iNblIEHHAM Ki/IbKOCTi KOBTUX TiNl BariTHOCTI, MBUX
naoAiB Ha 1 camuuto Ta 3HUMKEHHI MOKA3HMKIB 3aranb-
HOi embpioHanbHOi cmepTHOCTI. OTpUMaHI AaHi AaloTb
MOX/IMBICTb PO3r1A4ATU UMTPAT ceneHy AK bioaHToro-
HiCT eMBPiIOTOKCUYHOCTI X/IopMay Kagmito.

BunyuyeHi embpioHn BMBYanuCb nig GiHOKYyNAPHO
nynoto MBC-2 gna BM3HA4YeHHA BiANOBIAHOCTI cTaaii
emMbpioHaNIbHOro PO3BMTKY Ta MOMK/IMBUX TEPATOTEHHUX
edeKTiB AOCNiAKYBAHMX pPevyoBUH. AHaNI3 pe3ynbTaTie
OOCNiAXKEHHS NOKa3aB, WO Y KOHTPObHIM rpyni BCi emb-
pPiOHM BIANOBIAANN CTAHAAPTHUM KPUTEPIAM PO3BUTKY
embpioHa wwypa Ak Ha 13 Tak i Ha 20 gobi embpioreHesy.
30BHILWHIN ornag naogis rpynu i3o/1b0BaHOIO BBEAEHHSA
He BUABMB pOPMYBaHHA 30BHILLHIX KaniluTe, B BiNbLLIOCTI
CBOi eMbpioHM BiANOBIAaNAM KpUTEPIAM HOPMAbHO-
ro embpioreHesy (puc.). Ha 13-t gobi embpioHanbHO-
ro po3BUTKY A06pe BM3HAYalOTbCA BPYHbKM KiHLiBOK,
MO3KOBI MyXMpi, COMiTK, 3aKNaZKa oyei Ta iH. B Hopmi

Puc. ®ikcoBaHi popmaniHom nnoam wypa 13-i fobu BaritHocTi
rpynu BNAMBY Xnaopuay Kagmito. ®oto 3pobneHo Ha KanibpoBouHiii
NOBEPXHi ANA CMNiBCTaB/NIEHHA PO3Mipy:

AOBXUWHA CTIHKM KBagpaTy — 10 mm.
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eMOpioH Ha AaHin cTafil po3BUTKY MOBUHEH XBOCTOM
nepekpuBaTn NepeaHIo 4acTUHy ronosu (paekcis) i bytu
KCKPYYEeHMM» BiJHOCHO NOB340BXHbOI BiCi — TOpCiA.

Ha ¢oTo gobpe NOMITHO, WO Yy YaCTUHU eMbBpioHiB
nopyLueHa Topcia i ¢aeKcis, Wo cBiguMTb 3a 3arasibHo-
NPUUHATUMMN KPUTEPIAMU OLHKM embpioreHesy npo
NOPYLIEHHA PO3BUTKY, B HAWWX AOCNIOKEHHAX — He-
raTMBHWIA BNAUB XN0pUAY KagMito Ha embpioreHes Bu-
KMBLUMX eMBpioHiB. B KOHTPO/IbHIN rpyni Ta rpyni Kom-
6iHOBaHOroO BN/MBY KaZMito i cefieHy nopyLleHb TOPCil i
dnekcii He BU3HavYanocb. TepaToreHHOro edbekTy 3a3Ha-
YeHi [,03M areHTiB BNNBY HE BUK/UKANN.

BucHoBKkK. OTpuMaHi AaHi cBig4yatb npo embpio-
TOKCUYHWIA BMAMB HU3bKMX 03 XN0pUAY KagMmito Ha
emb6pioH LWwypa Npu BHYTPILHbOLLIYHKOBOMY BBEAEHHI
CaMuLi Moro BNPOAoBXK BCbOro npolecy embpioreHesy,

KiZIbKOCTi eMOPiOHiB Ta YKOBTWUX Ti/l BariTHOCTi B AEYHU-
Kax caMuub Ta 36inblUeHHs 3aranbHOi eMbpioHaNbHOT
CMEepPTHOCTI.

Mpn KombBiHOBaHOMY BBEAEHHI XN10pMay Kagmito Ta
LMTpaTy CeneHy, He 3BaKalouu Ha HaABHICTb embpio-
TOKCUYHWX NPOABIB NPW i30/1bOBAHOMY BBEAEHHI X/10pU-
Oy KaAMilo, CNOCTepiraeTbCA NOKpPALLEeHHA MOKa3HMKIB
embpioHaNbHOrO PO3BUTKY, WO NPOABAAETLCA 36inb-
LWEHHAM KiNbKOCTi *KOBTUX TiNl BariTHOCTI, KMBUX NNOAIB
Ha 1 caMuuto Ta 3HUMKEHHI NOKa3HMKIB 3arasbHOT embpi-
OHaNbHOI CMEepPTHOCTI.

MepcnekTMBM NoAanblUMX AOCAiAMKeHb. Y noganb-
LIOMY MJIQHYETbCA MPOBEAEHHA TFICTONOTIYHUX AOCAi-
OKeHb MapeHXiMaTo3HMX opraHiB embpioHiB, Wo nigns-
raJiv BMJIMBY CNOJIyKam KaMito, LLLO AOMOMOXKE BUABUTU
3MiHM Ha TKAHWMHHOMY PiBHi Ta MOX/IMBO ByAe NoACHIO-

O BMPArKasoCb Yy 3MEHLUEHHI CcepeaHiX NMOKa3HUKIB
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EKCNEPUMEHTANbHE BU3HAYEHHA BNJIUBY XN10PUay KAAMIKO MPU 130/IbOBAHOMY BBEAEHHI TA B
KOMBIHALLIT 3 LUTPATOM CENEHY HA NOKA3HUKWN EMEPIOTEHE3Y LLYPIB

Hedbogosa O. O., binnwko A. B.

Pe3tome. B pob6oTi npescTaBAeHO pe3ynbTaTh eKCNepUMEHTAIbHOTrO AOCNIAXKEHHA BMNIMBY HU3bKUX 03 XJ10pU-
Ay KaZMmito i30/1b0BaHO Ta B KOMbiHaL,ii 3 LMTpPAaTOM ceneHy Ha 3arasibHuUM Xig, embpioreHesy LypiB Npu BHYTPILLHbO
LUNYHKOBOMY BBEEHHI 3 NepLUOro AHA BariTHOCTI 40 KiHUA embpioreHesy. CamumuaM LLypiB 3 4aTOBAaHUM TEPMIHOM
BariTHOCTi PO3YMHUN KagMilo X1I0pMAy Ta CeNeHy LMTpaTy BBOAUAU LWOAEHHO eHTepasnbHO Yepes 30HA, O4MH pas Ha
0o6y: xn0pua Kaamito B go3i 1,0 Mr/Kr macu Tina camuui, uMtpaty ceneHy 8 £03i 0,1 mr/kr. OnepaTtusHuii 3a6ii Bia-
byBaBca Ha 13- i 20-11 fo6i recrauiji.

Ob6paxyBaHHsA pe3y/bTaTiB NPOBEAEHOr0 eKCNepPUMEHTY NoKa3aio eMOpPiOTOKCUYHMIA BMNIMB HU3bKUX A03 XJ10pU-
Ay Kagmito Ha embpioH Lypa. B rpyni i3onb0BaHOro BNAMBY X/I0PUAY KagMito CNOCTepPiranocb 3MeHLEeHHA KiIbKOCTi
eMOpioHiB Ta *KOBTUX Tifl BariTHOCTI B AEYHMKAX CaMMLb Ha 060X TepPMiHaxX BariTHOCTI Ta 36i/1bLLUEHHS 3ara/ibHOi emb-
PiOHANbHOI CMEPTHOCTI.

Mpn KombiHOBaHOMY BBEZIEHHI X/IOpMAY KaAMito Ta UUTPATY CeNeHy, He 3BarkatouM Ha HasfBHICTb eMbpioToK-
CUYHUX MPOABIB NPW i30/1IbOBAHOMY BBEAEHHI X/I0PUAY KaZMito, CMOCTEPIraETbCA MOKPALLEHHA MOKA3HUKIB embpio-
Ha/NIbHOrO PO3BUTKY, WO NPOABAAETLCA 36i/IbLUEHHAM KiIbKOCTi ¥KOBTUX Ti/l BAriTHOCTI, *XMBMX Na0A4iB Ha 1 camuuto
Ta 3HUXKEHHI NOKa3HMKIB 3arasibHOT eMbpioHaIbHOI CMEPTHOCTI.

KntouoBi cnoBa: x1opua Kagmito, UMTpaT ceneHy, embpioreHes, eMOPiOTOKCUYHICTb.

9KCNEPUMEHTA/IbHOE ONPEAENEHUE BNVUAHUA XTIOPUAA KAAMUA NPU U3O/IMPOBAHHOM BBEAEHUUN
U B KOMBUHALUUU C UMTPATOM CEJIEHA HA NMOKA3ATE/IU SMBPUOTEHE3A KPbIC

Hedeposa E. A., Buauwko [. B.

Pestome. B paboTe npeacTaBieHbl pesyibTaTbl IKCNEPUMEHTANIbHOTO UCCEA0BAHNA BAUSAHUA HU3KUX 03 X/10-
pUaa Kagmusa U30IMPOBAHHO M B COMETAHWUM C LIUTPATOM CeneHa Ha obwmnii xon ambpuoreHesa Kpbic NpU BHYTPU-
KENyA0YHOM BBELEHUU C NMepBOro AHA 6epeMeHHOCTM A0 KOHLA ambpuoreHesa. CamKam KpbIC € AaTUPOBAHHbIM
CPOKOM HepemMeHHOCTM PacTBOPbI KaAMUS X10pUaa W CeNeHa LMTpaTa BBOAUAU eXKegHEBHO 3HTepanbHO yepes
30H/, OAMH pa3 B CYyTKU: xlopna Kagmua B gose 1,0 mr/Kr macce Tena, uutparta ceneHa B gose 0,1 mr/kr. Onepatus-
HbIY 3360 NpoBoAnaM Ha 13-e n 20-e CyTKM rectauum.

AHanu3 pesynbTaToB NPOBEAEHHOMO SKCNEPUMEHTA NOKa3an IMBPUOTOKCUYECKOE BNUAHME HU3KUX 403 X10PU-
43 KagmuA Ha IMBPUOHbI KpbICbl. B rpynne M30AMpoOBaHHOMO BAUAHUA XN10pPUAA KagMuA Habaoganock yMeHblue-
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HWE KOAMYecTBa IMBPMOHOB U XKeNTbIX Tesl HepeMeHHOCTU ANYHMKOB CaMKM Ha 06OMX cpoKax bepemeHHOCTH U
yBe/MYeHe nokasartenen obuein smbpruoHanbHOM CMepPTHOCTH.

Mpu KOMBUHMPOBAHHOM BBEAEHMM XI0PUAA KagMUA U LUTPaTa cesieHa, HeCMOTPSA Ha Haanymne ambpUOTOKCH-
YeCKMX NPoABAEHUI NPU N30IMPOBAHHOM BBEAEHUMN X1I0pUAA KaaMUA, HabntoaaeTcs yayyleHne nokasartenen sm-
6PUOHANLHOTO Pa3BUTUSA, YTO NPOABAAETCA YBEIMYEHMEM KOIMYECTBA KeNTbIX TeN 6epemMeHHOCTH, }KUBbIX N1040B
M CHUXKEHMe MoKasaTesiel obLielt sSMO6proHanbHOM CMEPTHOCTM.

KntoueBble cnoBa: x10pua KafMua, UUTPaT ceneHa, SMbpuoreHes, smO6pMOTOKCUYHOCTb.

EXPERIMENTAL DETERMINATION OF THE EFFECT OF CADIUM CHLORIDE IN ISOLATED INTRODUCTION AND IN
THE COMBINATION WITH SELENIUM CITRATE ON THE INDICATORS OF RATS EMBRYOGENESIS

Nefodova O. 0., Bilishko D. V.

Abstract. Among the most dangerous technogenic environmental pollutants, heavy metals, primarily lead, cad-
mium, and mercury occupy a priority position in the environment. Therefore, special interest in modern medical
science is the study of the functional capabilities of protective systems that prevent the introduction of xenobiotics
into the body or contribute to their deactivation. Cadmium compounds today are a part of heavy metals that are
in biological systems and form the ecological crisis of the planet, the actual task is to determine the morphological
changes that occur in the body under the action of cadmium compounds.

All of the above suggests the need to study the morphogenetic changes occurring in the embryogenesis of the
embryos of the rat and in the early stages after birth, with the influence of cadmium compounds.

The aim of the experimental study was the study of the effects of low doses of cadmium chloride isolated and in
combination with selenium citrate on the overall course of embryogenesis in rats.

Object and methods of research. To simulate the effects and toxic effects of exposure to cadmium, throughout
the pregnancy, Wistar’s female rats daily injected by cadmium chloride through a probe or in combination with sele-
nium citrate in doses close to those that can enter the body from the environment (1,0 mg/kg) and a solution of se-
lenium citrate (0,1 mg/kg), provided a complete diet, drinking water and careful care; the introduction of solutions
of metals was carried out from the first day of pregnancy at the same time of day from the first day of pregnancy
until 19th day.

For embryonal study, females with a dated pregnancy were given. The first day of pregnancy was established on
the basis of the detection of sperm in a vaginal smear. On the 13th and 20th day of pregnancy, an operative slaugh-
ter was performed. The rats were taken from the uterus, checked for live and dead, weighed, photographed and
fixed in 10% formalin solution for further histological examination.

The possible negative effect of the test substance on embryonic development was judged by the ability to in-
crease the level of embryonic mortality (embryo-lethal effect) and cause external and structural defects in the devel-
opment of internal organs and bone system (teratogenic effect); the overall development of embryos was evaluated
by the number of embryos, the number of yellow fetuses in the ovaries of females, the body mass of the embryo,
and its compliance with the developmental stage according to generally accepted criteria for embryonic develop-
ment of rats.

The calculation of the results of the experiment showed the embryotoxic effect of low doses of cadmium chlo-
ride on the rat embryo.

In the group of isolated effects of cadmium chloride, there was a decrease in the number of embryos and yellow
fetuses in the fetal ovaries on both terms of pregnancy and an increase in total embryonic mortality.

With the combined administration of cadmium chloride and selenium citrate, despite the presence of embryo-
toxic manifestations in isolated administration of cadmium chloride, an improvement in the rates of embryonic de-
velopment is observed, which is manifested by an increase in the number of yellow fetuses, live fetuses per 1 female
and a decrease in the rates of total embryonic mortality. No teratogenic effect was found in any of the studied group.

Key words: cadmium chloride, selenium citrate, embryogenesis, embryotoxicity.
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