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In accordance with the conditions and requirements for carrying out embryonic experiments, we have provided
a complete diet, drinking water and careful care for the female; the introduction of metal solutions (sensing) was
carried out from the first day of pregnancy every day at the same time of day. For an embryonic study, females with
a dated pregnancy were given using the method of vaginal swab.

In the work, the effects on the overall course of embryogenesis of cadmium salts (at a dose of 1.0 mg/kg) were
determined experimentally with isolated administration and in combination with citrates of cerium and germanium
during intragastric administration throughout the entire period of pregnancy in rats. The probable embryotoxic
effect of the substances studied was assessed by the following indicators: total embryonic mortality, preimplantation
mortality, post-implantation mortality, and the number of fetuses per 1 female.

Isolated intragastric administration of cadmium salts to pregnant females has shown a different degree of
embryotoxicity of the compounds studied: cadmium chloride and cadmium citrate. The results of the experiment
revealed a more pronounced embryotoxic effect of cadmium chloride compared to the effects of cadmium citrate

at their same dose and route of administration in an experiment on rats.
The combined administration of cadmium chloride/citrate with cerium/germanium citrate significantly reduces
the embryotoxic effect of cadmium, which is manifested in increasing the number of embryos in the litter and

reducing overall embryonic mortality.
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BMN/IMUB HU3bKUX A03 KAAMIIO UUTPATY TA KAAMIKO X/10PUAY HA MOKA3HUKHU

EMBPIOTEHE3Y LLYPIB 3A YMOB KOPEKLI,I'I' UATPATAMU UUHKY TA CENNIEHY
O3 «QHinponeTpoBcbKa meauYHa akagemia MO3 YKpaiHu» (m. [Hinpo)

38’A30K ny6iKauii 3 nNNfaHOBMMM HayKOBO-A0CNIA-
HuUMU poboTamu. PoboTa BUKOHYyBanach BiAMNOBiAHO A0
TemMM HayKoBoi poboTu Kadeapu «MopdodyHKLioHaNb-
HWI CTaH OPraHiB i TKAHWH eKCNepUMeHTaIbHUX TBAPUH
Ta JIOAMHU B OHTOreHesi B HOpMi Ta nig BAAMBOM 30-
BHILIHIX | BHYTPIWHIX YMHHMKIB», N2 aep»aBHOI pee-
cTpauii 0117U003181.

Beryn. ®isionoriyHe 3Ha4YeHHA MiKpOenemeHTiB B
nepuwy 4yepry o6ymoB/IeHO iX poato B cknagi pepmeH-
TAaTUBHUX CMUCTEM OpPraHiaMmy, onTUmasbHe QYHKLIOHY-
BaHHSA AKUX Y BEUKIM Mipi 3a1€KNTb Bif, HAAXOAKEHHA
MiKpOesieMeHTiB 3 HaBKOIMLLHbOTO cepeaosuLLa. Hepo-
CTATHICTb, AK i IX HAQAMLLOK B CepeaoBULLi iICHYBaHHSA,
MO’Ke MPUBECTU A0 3aXBOPIOBAHb, YAaCOM BKpal BaXK-
KMX, @ MO3HAYAETbCA Llel CTaH AK MIKpOeNeMeHTO3W.
fIK 3a3Ha4aeTbcA HaratbMma A0C/AIAHMKAMM, NOPYLLUEHHSA
6anaHcy HaAXOAKEHHS MIKPOENIEMEHTIB 4,0 OpraHiamy €
eTionatoreHeTUYHNM HaKTOPOM BUHUKHEHHSA XBOPOb Ta
Ba po3BUTKY. OCOBMBO KPUTUUHUM Lie MOPYLUEHHSA € B
nepiog, CTPIMKOro pO3BMUTKY — @ CamMe NiJ Yac BariTHOCTI
Ta B Autadomy Biui [1,2].

BianosigHo no knacuoikauii A. M. ABUMHA Ta iH., Mi-
KpOe/nieMeHTO3M MOAINATLCA Ha MPUPOAHI €K30reHHi,
€HAO0reHHi, TEXHOTeHHi Ta ATPoreHHi. BoHwW Biapi3HA-
HOTbCA NEBHMMU NATOMOPGONOTIYHMMM | KNiHiKO-6ioxi-
MiYHMMK O3HaKamum [3].

Ha TenepiwHin yac npobnema 3abpygHeHHs Ao-
BKINNA BaXXKMMM MeTanamMu, a Came KagMiem, CBUHLEM
Ta PTYTTIO € 0COBMBO AKTyasIbHOW, OCKIiZIbKM OCTaHHi
MatoTb HalbiNbL BUPaXKeHY TOKCUYHY aito [4].

3HayeHHA 6araTboX eceHLia/ibHUX MiKpPOeseMEHTIB
ONS NOAUMHU BUBYEHI BigHOCHO Aobpe; Halbinblioto
MipOIo Lie BiAHOCUTbLCA [0 3aNi3a, oAy, UMHKY, CeNeHy i
pAaay iHWKX. UMHK (Zn) — oAnH 3 HaBaXKAUBILLMX MIKPO-
€leMEeHTIB, HeOBXiAHWX NOAMHI NPOTATOM YCbOro Moro
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UTTA, NOYMHAKOUM 3 BHYTPILHBOYTPOOHOro nepioay
CBOr0 PO3BUTKY i 3aKiHUyOUM rMMbOKoto cTapicTio [5].

AKWO ¢isionoriyHa ponb PO3rNAHYTUX BULLE MiKPO-
enemeHTiB f06pe BifOMa, TO PO/ib Ce/IEHY BUBYEHA 3Ha-
UHO MeHLe. Moro po3rnaaaoTb AK OAWMH 3 MOTYXHUX
QHTUKAHLEPOreHHUX YMHHUKIB, HEOBXiAHMX ANA aHTK-
CTPEeCcoBOI 3aXMCTy OpraHiamy, ocobn1Bo B nepiog, BariT-
HOCTi. BaXkniMBUM 3aBAaHHAM Cy4acHOI MeAMYHOT HayKK
€ NOLUYK AeTOKCMKaHTIB Ta NpodiNakTUYHMX Npenaparis,
LLLO MOXYTb 3HUXYBATU HAaAXOOKEHHA BaXKKUX MeTanis
[0 opraHiamy ntoguHu (ocobaneo nig vac BariTHOCTI) Ta
3MEHLYBATK iX WKIiANMBUIN BNAMB.

B OaHMX niTepaTypu 3yCTPIYaAETLCA BEAMKA KINbKICTb
HAYKOBMX POBIT, NPUCBAYEHUX OOCNILNKEHHIO BMAUBY
pi3HMX dopM Kagmito B MocTHaTanbHOMY nepiogi [6], B
TOM Yac AK BNAMB KagMito Ta ioro ¢popm Ha xif embpio-
reHesy BMBYEHO HeAOCTaTHbO. OcKinbKM 6esnocepesHe
MOZe/IIOBaHHA MopyLlleHb embpioreHesy nifa BNAMBOM
CMONYK KagMito y NOANHW Ta LWAAXIB KOPEeKLi oCTaH-
HiX HEMOM/IMBe, BYEHi 3aCTOCOBYIOTb iHAYKOBAHi eKc-
nepMmeHTanbHi mogeni. 3a iXx 4ONOMOroK BM3HAYaloTb
CNeKTp MmopdoreHeTUYHUX NOpYyLLEHb NPOTATOM embpi-
oreHesy. Ha TenepillHin MOMEHT aKTya/lbHUM Hanpam-
KOM MOPONOTIYHUX eKCNEPUMEHTANbHUX AOCAIAKEHD
€ BMBYEHHA BMNJIMBY KaAMItO XJ10punay Ta Kagmito uutpa-
Ty Ha 3aranbHWUI Xig embpioreHesy Ta nowyk bioaHTa-
rOHICTIB.

MeTa pgocnigKeHHs: eKCnepMMeHTasIbHO BU3HAYU-
TW BMAMB HU3bKWUX A03 KagMito LMTpaTy (HaHoakBaxe-
naTtHa dopma Kaamito) Ta Kaamito xnopuay i3oNboBaHO
Ta B KOMBiHaLil 3 UMTPaTamMM UMHKY Ta CeflleHy Ha 3a-
rabHUIN Xig embpioreHesy nNpu BHYTPILLIHbOLUIYHKOBO-
My BBEAEHHI CAMULAM LLypa Y NPOA0BXK BCbOro TEPMIHY
BariTHOCTI.
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O6’eKT i meToaM AocniaKeHHA. EKcnepumeHT npo-
BOAMBCS Ha MOJIOAMX CamMMLUAX LWypiB AiHii Wistar (pos-
nnigHuk «dani 2000», m. Kuis).

Onsa pocnigeHHA MOXKNMBOI eMBpioTOKCMYHOI Aaji
CMNoNyK Kagmito camok Baroto 170-200 r i3 CTilKum puT-
MOM eCTPa/IbHOTO LMK/Y Ha CTagiax NpPoecTpyc i ecTpyc
napyBanu 3 iHTaKTHUMM CamuAMM 3a cxemoto 2:1. MNep-
WK AeHb BariTHOCTI BU3HAYa/IM 3@ HaABHICTIO cnepma-
TO30iAiB Y MNiXBOBMX Ma3Kax.

Camuub WypiB 3 AAaTOBAaHMM TEPMIHOM BariTHOCTI
po3noainuaun Ha 9 rpyn:

KoHTponbHa (TBapuHu oTpumysann 0,9% NaCl)

Kaamito xnopuay (otpumysaHa gosa 1,0 mr/kr)

Kaamito untpaty (oTpumysaHa ao3a 1,0 mr/Kr)

Kaamito xnopugy Ta umtpaty UMHKY (OTpMMyBaHi
[03um 1,0 mr/kr Ta 1,5 mr/Kr 8ignosigHo)

Kagmito umMtpaty Ta umutpaTty UMHKY (OTpMMyBaHi
£03n 1,0 mr/kr ta 1,5 mr/Kr BignosiaHo)

Kagmito xnopuay Ta umtpaTy ceneHy (oTpumyBaHi
[03m 1,0 mr/kr ta 0,1 mr/Kr BignosigHo)

Kagmito umutpaTy Ta umTpaTy ceneHy (oTpumyBaHi
8031 1,0 mr/kr Ta 0,1 mr/Kr BignosigHo)

Kagmito xnopuvay Ta KOMMO3UTHOTO  PO3YMHY
nog+cipka+ceneH (umtpatn) — (oTpumysaHi gosu 1,0
mr/Kr Ta 2,0 mr/Kr BignosigHo).

[na npoBefeHHs focniaxeHb 06paHO HU3bKY [,03Y
coni KagMmito, fiKa Bigobpakae peanbHy KOHUEHTpaLito
B L060BMX pPaLLiOHAX KiHOK, B TOMY YMCAi BAriTHWUX Npo-
MMC/IOBOTO PErioHY.

3rigHO 3aranbHONPUUHATUM IHCTPYKLIAM NpOBeaeH-
HA eKcnepuMeHTaNbHUX PObIT, 3a3HaYeHi BULLLEe PO3yn-
HUW CMONYK BBOAW/IM CAaMULAM €HTepasibHO Yepes 30HS,
oAMH pa3s Ha oby, B 04MH i TOM e yac, 3 1-ro no 19-i
AeHb BariTHocTi. Ha 13-i Ta 20-11 geHb BariTHoOCTI npo-
BOAMAWN ONEepaTUBHUI 3a6ii. LLypaT BUAYyYanm 3 maTku,
nepesipAin Ha TeCT «KUBi-MepTBi», 3BaxyBanu, GpoTo-
rpadysanu 1a ¢ikcyBanm y 10% posumnHi dopmaniny ana
noAanblNX AOCNIAKEHb.

MoXnN1BY HEraTUBHY Ait0 JOCAIAXKYBAHOI PEYOBUHMN
(abo KombiHaL,ii) Ha embpioHaNbHUIA PO3BUTOK OLLIHIO-
Ba/IM 3a 34aTHICTIO 3MiHIOBATU PiBEeHb NOKa3HWUKIB emb-
pPiOHANbHOI CMEPTHOCTI Ta BUKAMKATM 30BHILUHI Baau
PO3BUTKY; 3aranbHUI Xif, embpioreHesy oLiHOBaAW 3a
HACTYNMHUMW NMOKA3HMKAMMW: KiNIbKICTb eMBpioHiB, Kifb-
KiCTb YOBTUX TiN BariTHOCTI B AEYHMKAX CaMULb, Bigno-
BiAHOCTI embpioHy cTazii po3BUTKY 3a 3ara/bHOMPUN-
HATUMU KpUTEPiAMM eMBpPiOHaNbHOTO PO3BUTKY LLYPIB,
3arafibHa, AoiMnnaHTauiMHa Ta nocTimnaaHTauilHa
CMEpPTHICTb.

EMBpioTOKCMYHY Aito AOCNIAKYBAHUX PEYOBUH OLLi-
HIOBaIN 32 HUXKYeENepeniyeHMMN KpUTepiamm:

3arasibHa embpioHanbHa CMEPTHICTb = _3CE=u
ae A — KinbKiCTb XXMBUX NNOAIB B
B — KiNbKiCTb }KOBTUX TiN BAriTHOCTI

. . . nlc_B—(A+5[
MpeaimnnaHTauiinHa cmepTHicTb =_[1C= B

ae A — KinbKicTb XXUBKUX NN0AIB

b — KinbKicTb 3arnbamx (pesopboBaHuUx) Naoais

B — KiNbKiCTb *KOBTMX TiN BAriTHOCTI

MocTimnnaHTauiliHa cmepTHicTb = MocTIC= b

Ae A — KinbKicTb XXMBUX Noais A+b

B — KinbKicTb 3arnbanx (pesopboBaHMX) NaoAiB

KinbkicTb niogis Ha 1 camky

OTpuMmaHi pesynbTaTn 06pobasaAn MeTogoM Bapia-
LiiHOT cTaTucTMKK. OUiHKY BiporigHOCTI BigMiHHOCTeM
OTPUMAHUX MOKA3HMKIB MiXK FPYNO KOHTPOIO Ta iHLWK-

MW rpynamu B eKCnepuMeHTi MpoBOAUAN 33 A0MNOMO-
roto t-kputepito CT'togeHTa.

LocnigKeHHA BWKOHYBa/MUCb Yy BIANOBIgHOCTI A0
npuHLMniB XenbCiHKCbKOi geknapauii (2000 p.), KoH-
BeHUii Pagm €sponu 3 Npas AlOAMHU Ta BiomeanLUUHU
(1997 p.), «3araNbHUM €TUYHUM MPUHLUNEM eKCnepu-
MEHTIB HaZ TBapuHamm» (Kuis, 2001 p.).

Pe3ynbratv pocnipKeHHs Ta ix o6roBopeHHs. AHa-
Nli3 OTPUMaAHUX pe3y/nbTaTiB NPOLEMOHCTPYBAB Pi3HUNA
CTyneHb eMBPiOTOKCMYHOCTI X1I0pUAY KagMito Ta LUTpa-
TY KagMmito B rpynax isonbosaHoro snaunsy. CepeaHiit no-
Ka3HWK KINbKOCTI XXMBUX NNOAIB Ha O4HY CAaMULLIO B rpyni
xnopuay Kaamito Ha 13 goby BariTHocTi 6yB Ha 16,4%
HUMKUYMM, HiXK B rpyni KOHTpoAto. Llel e noKasHMK B
rpyni BNAMBY Xnopuay Kaamito Ha 20 goby BariTHOCTI
6yB Ha 12,7% HWXKYMM, HiXK B BiZAMNOBIAHIN rpyni KOHTP-
onto. B rpyni i301b0BaHOrO BM/IMBY KagMito LMUTPATy
cepefHi 3Ha4YeHHA KiNbKOCTi eMbpioHiB AOCTOBIPHO He
BiAPI3HANMCA Bif, TPYNM KOHTPOIO, WO CBiAYUTb NPO
MEHLU BMPAXKEHUM eMOPIOTOKCUYHUI BMAMB KagMito
umTpaty. KinbKicTb *KOBTUX Tifl BariTHOCTI Ha 1 camuLio B
YCiX Niga0cnigHuX rpynax He Mmana A0CTOBIPHUX BigMiH-
HOCTEM, WO He CynepeynTb NiTepaTypHUM AaHUM.

MoKa3HMK 3arasibHOi embpioHanbHOI CMepTHOCTI
B rpynax Kagmilo xaopuay nepeBulLyBaB KOHTPOJIb-
Hi 3HayeHHs y 3,16 pa3u (p<0,001) Ha 13 aoby Ta B 3
pa3u (p<0,001) Ha 20 moby BariTHOCTI. B rpynax Kaa-
Mil0 UMTPaTy Uei NoKasHuK 6ys y 2,35 pasu Buwui
(p<0,05), Hix B rpyni KOHTpoAtO Ha 13 poby BariTHOCTI
Tay 2,3 pasu Buwwmii (p<0,05), HiXK B rpyni KOHTPO/IIO Ha
20 poby BaritHOCTi. 36inblUEHHA NOKA3HMKIB 3aranbHOi
embpioHanbHOT cMepTHOCTI 0BYMOBAIEHO AOCTOBIPHUM
3POCTAHHAM MOKa3HMKa A0iIMMNAHTALIMHOI CMEepPTHOCTI
B rpynax Kagmito xiopuay (B 9 pasiB BiflHOCHO KOHTp-
0oNbHOI rpynu Ha 13 o6y BariTHocTi (p<0,01) Ta B 9,23
pa3un BilHOCHO KOHTPOJIbHOI rpynu Ha 20 goby BariT-
HocTi (p<0,001)). B rpyni Kaamito LUTPATY Liei MOKa3HUK
[0CTOBIPHO NepeBuLLYBaB NOKA3HUK A0iMMIaHTaLiMHOT
CMEPTHOCTI B KOHTPObHIl rpyni y 6 pasiB (p<0,05) Ha
13 poby BaritHocTi Ta y 7,7 pa3u (p<0,05) Ha 20 poby
BaritTHOCTi. MOKa3HMKM NOCTIMNAAHTALIMHOT CMepPTHOCTI
rpyn Kaamito LMTpaTy Ta KagMito xiopuay AOCTOBIPHO
He BiApi3HANMCH Big rpynu KoHTponto (puc. 1, 2). Taki
OaHi cBig4aTb Npo eMbpPIOTOKCUYHMI BNANB CONEN Kag-
MitO NPU iX BHYTPILLHbBO WAYHKOBOMY BBEAEHHI B 3a3Ha-
YeHMX L03ax.

Ha 13 poby embpioreHesy B NOPiBHAHHI 10 BCiX eKc-
nepMMeHTasbHUX TPYN MOKa3HUK 3arajibHoi embpio-
HaNbHOI CMEePTHOCTI HaMBULWMIA crniocTepirasca B rpyni
i30/1bOBaAHOI iHTOKCMKaLi xnopuaom Kagmito (puc. 1).
HalHWKUYMMN NOKa3HMK BM3HaA4aBcA B rpyni KombiHo-
BAHOMO BMJIMBY KagMil0 UMTPATy Ta LUTPATYy UMHKY i
popisHioBaB 11,24+2,16 3a paxyHOK 3HUMKEHHA A0iMnN-
NIAaHTaUiMHOT embpioHanbHOI cMepTHOCTI. B rpynax Kom-
6iHOBaHOro BBeAEHHA KagMili X10puz, + LUTPaT CeneHy
Ta KaZAMii xnopug, + UMTPaT LMHKY NOKA3HUKM 3arasbHoi
embpioHanbHOI cmepTHOCTI Byan cnisnagaroummu i oo-
piBHtoBanu 12,07+2,48, xoua goimnaaHTauiMHa cmepT-
HicTb 6yna BMLWOIO B rpyni KOMBiHaLii Kagmia Ta unTpaTy
ceneny (0,09+0,02 npotn 0,07+0,02).

Ha 20 poby embpioreHesy Bu3Ha4vasnocb 36ib-
LWEeHHA MOKa3HWKA CepefHix 3HayeHb KilibKoCTi emb-
PiOHIB B HACTyMHWX rpynax KoMGiHOBaHOro BBeAEeH-
HA: KagMmih  xnopug+umTpat ceneHy (9,00+0,35),
Kagmii xnopua+umtpaT UumHKy (9,00+0,20), Kaamii
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M KOHTPO/b

M kaamiit xnopug

M Kaamilt uuTpaT

B KaZMi X10PUA+LUNATPAT LMHKY

M KaAMIl UMTPAT+UUTPAT UMHKY

cMmepTHocTi Ha 20 go6i po3BUTKY embpioHy
Oynn HaWHWNKYMMKM | cTaHoBMAKM 8,55+2,27
33 PaXyHOK [OCTOBIPHOIO 3HWMKEHHA nicnsa-
imnnaHTauiHoi cmepTHocTi o 0,05+0,02. Ha
LbOMY TEPMiHi PO3BUTKY AaHMUM MOKa3HWUK B
rpyni i30/1b0BaHOro BBEAEHHA X/10pMAy Kagmito
ctaHosumB 0,12+0,01 (puc. 2).

B rpyni KombiHOBaHOro BRAMBY UWUTPATY

B KagMii XN0pUA+LNTPAT CeNeHy Ka,ﬂ,MilO Ta UMNTPATy UUHKY Ha 20 ,D,06| MNOKa3-
W kaawmii yitpaT+ upTpat cenery | HWUK  3@rasibHOi  €@MOPiOHANbHOT  CMepTHOCTI
51  xaamitt xnopua+ Harokomnoaur | HELOCTOBIPHO BiAPI3HABCA BiA, rpynu Bn/AUBY
Xnopuay Kagmito+umTpaT UMHKY | 4OpiBHIOBAB
9,23+1,46 npu 3HUMKEHHi goiMmnaaHTauinHOT
CMepTHOCTI 40 3HayeHb 0,04+0,02.

HalBuwmiA noKasHMK 3aranbHoi embpio-
HaNbHOI CMepTHOCTI B rpynax KombiHoBaHO-
ro BN/AMBY KagMit0o XN0puay + LUTPAT CeneHy,
AKMI popisHioBaB 13,40+2,27. B pgaHnin rpyni
36epiraeTbCs BMCOKUIM NOKa3HWUK AoiMnnaHTa-
LinHoi cmepTHocTi: 0,10+0,02, a nicasaimnnaH-

13 poba embpioreHesy wypa

Puc. 1. MoKasHMKK 3aranbHOi eMm6pioHaNbHOT CMEepPTHOCTi B KOHTPOIbHIN
Ta eKCnepumeHTanbHUX rpynax Ha 13 noby embpioreHesy.

M KOHTPONb

20 . TaujiiHa CMepPTHICTb eMBPIOHIB 3a/1MLWAETHLCA Ha
W Kaamiv xnopua . . A
B — HEBMCOKOMY PiBHI, HE NepeBuLLye KOHTPO/IbHI
15 . NoKa3HWKK i gopisHtoe 0,04+0,02.
W KaaMiV XN0pUA+LUTPAT LIUHKY . . . o
N Taki AaHi €BiAYaTb MPO KOMMEHCATOPHUMN
B KagMil LMTPaT+UMTPAT LUHKY .
10 - BMJINB LMTPATIB LMHKY, CENEeHY Ta KOMMO3UTY

M KagMil XNOPUA+UMUTPAT CeneHy

nopn, cipka, cefieH Ha embpPiOTOKCUYHICTb cro-
YK KaZmito npwm ix KOMBiHOBaHOMY BBEAEHHI Y
Lwypis.

BucHoBku. KombiHOBaHe BBeAEHHA LUMTpa-
TiB CeneHy, UMHKY, HAHOKOMMO3UTY (LMTpaTis
noay, ceneHy, Cipku) [OKA30BO 3HUKYE eMb-
PIOTOKCUYHUI edeKT coner Kagmito, Wo BU-
paaeTbca B 36iNblUEHHI KinbKOCTi embpioHiB B
XN10PUA+HAHOKOMNO3NT oA, CipKa, ceseH (9,00£0,29). NOCAiAj Ta 3HWKEHHI 3aranbHoi eMBpioHaNbHOT
MiasuLEeHHA KibKOCTi eMbpioHis B mocaiai 3abesnedy-  cmepTHOCTI B eKCMEPUMEHTI Ha Lypax.

Ba/I0Cb 3HW}KEHHAM A0IMMNNAHTALiMHOI Ta nicasiMmnnaH- MepcnekTuBM NoganblunX AOCNigKeHb. Ha Haw no-
TaUiMHOI cMepPTHOCTI embpioHiB. rnAL, AOCUTb NePCNeKTUBHMM € NOAAJbLUI FCTONOTIYHI

B rpyni KOMHiHOBAHOro BBEAEHHS KagMito X0opuay  AOCAIAMKEHHA MOX/AMBUX 3MiH B opraHoreHesi embpio-

+ UMTPaT LUMHKY MOKa3HWKM 3aranbHoi eMbpioHanbHOI  HiB Wypa nig BNAMBOM A0CAIAKYBAHMX YUHHUKIB.

W KagMiit UMTPaT+ LUUTPaT ceneny

51 W KagMiil XNopu A+ HAHOKOMNO3UT

20 poba embpioreHesy wypa

Puc. 2. MoKasHMKM 3aranbHOi eMmbpioHaNbHOT CMEepPTHOCTi B KOHTPOIbHIN
Ta eKCnepumeHTanbHUX rpynax Ha 20 aoby embpioreHesy.
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BMN/INB HU3bKUX 403 KAOMIIO LUTPATY TA KAAMIKO X10PUAY HA MOKA3HUKU EMBPIOTEHE3Y LLYPIB 3A
YMOB KOPEKU|IT UUTPATAMU LIUHKY TA CENIEHY

Hedboposa O. O., 3apgeceHeup I. .

Pe3stome. B pob0Ti eKcneprMmeHTaibHO BU3HaYaaAu BM/IMB CONEN KaaMito X10puay Ta Kagmito umTpaty (y gosi 1,0
Mr/Kr) Ha 3aranbHWUiA Xig embpioreHesy npu i30/1bOBaHOMY BBEAEHHI Ta B KOMBiHALLT 3 LMTPaTaMM LMHKY Ta CesieHy
Npw BHYTPILWHbOLW/IYHKOBOMY BBEAEHHI BMPOAOBK BCbOro nepiogy BariTHOCTI y WypiB. MoXanBy eMbpioTOKCUUYHY
Ait0 AOCNIAKYBAHUX PEYOBMH OLiHIOBANM 3@ HACTYMHMMW MOKA3HMKAMM: 3arajibHa embpioHasbHa CMEpTHICTb,
[0iMNNAHTaLiMHA CMEPTHICTb, MOCTIMMNAHTaLiMHA CMEPTHICTb, KiZIbKICTb XUBUX N0AIB Ha 1 camuuo.

Haibinblw BMparkeHy eMBpiOTOKCMYHY Ait0 M1 CloCTepiranun B rpymi i30/1b0BaHOro BBEAEHHA KaAMilO X10puay.
Kagmito unTpaTt NnpoaemMoHCTPYBaB HUXKYi eMBOPIOTOKCUMYHI BIACTMBOCTI y MOPIBHAHHI 3 rPymnoto Kagmito xsiopuay npu
BMKOPWUCTaHHI 0|HAKOBOI 403U Ta cnocoby BBeAEHHS B eKCMEePUMEHTI Ha Lypax.
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MoPoONOrA

KombiHoBaHe BBeAEHHA XN0pPUAY Ta LMTPATY KaaAMito 3 UMTPATaMM LUUHKY, Ce/IeHY, Ta KOMMNO3UTHOIO PO3YMNHY
BUPAKEHO 3HUKYE eMDOPIOTOKCUYHUI edPEKT Kaamito, WO NPoABASETLCA B 36inblIEHi KiIbKOCTI XUBUX eMOpioHiB,
3MeHLWeHHi A0iIMNNaHTaLiMHOT Ta NOCTIMNAAHTALLIMHOT CMEpPTHOCTI.

KntouoBi cnoBa: eMb6piOTOKCUYHICTb, KaAMii, CeNleH, LIMHK, UMTPATU MeTaniB.

BJIMAHUE HU3KUX 003 KAAMUA LLUTPATA U KAAMMUA XJTOPULOA HA MOKA3ATENIU SMBPUOTEHE3A KPbIC
B YCNOBUAX KOPPEKLUUU LUTPATAMU LLUHKA U CENTIEHA

Hedeposa E. A., 3apeceHey, U. M.

Pe3tome. B paboTe aKcnepuMMeHTanbHO ONpeaensnv BAUAHME CONMen Kaamua xaopuaa U Kagmusa umtpata (B
Ao3e 1,0 mr/kr) Ha o6wmin xoa smbproreHesa N30AMPOBAHHO U B KOMBUHALMK C LMTPaTaMM LUUHKA U CceneHa npu
BHYTPUXENYA04YHOM BBEAEHUMN B TeYeHMe BCero nepnoaa 6epeMeHHOCTH y KpbiC. Bo3MoXKHOe ambproToKcnYeckoe
OeNcTBME UCCNefyeMblX BELLECTB OLEHUBAAN MO CeayoWmMM nokasaTensm: obulas ambprvoHaibHasa CMepPTHOCTb,
OOUMM/IAHTALMOHHAA CMEPTHOCTb, NOCTUMMNIAaHTaLMOHHAsA CMEPTHOCTb, KOJIMYECTBO KMBbIX N10A0B Ha 1 camKy.

Hanbonee BbipaxkeHHOE 3MBPUOTOKCUYECKOE AENCTBME Mbl Habn4aIM B Fpynne U30/MPOBAHHOIO BBEAEHMUA
Kagmua xnopuga. Kagmua uutpaTt NpoaeMOHCTPUPOBaA MeHee BblpaXKeHHble IMOBPUOTOKCUMYECKMEe CBOMCTBA MO
CPaBHEHWIO C TPYNMNOM KagMus Xx1opuaa npu UCnosib30BaHUM OA4MHAKOBOW [03bl U cnocoba BBeAEHMA B 3KCMepu-
MEHTE Ha Kpblcax.

KombrHMpoBaHHOE BBEAEHUE X/IOPUAA M LMTPATA KagMUA C LMTPAaTaMM LMHKA, CeeHa, U1 KOMNO3UTHOro pac-
TBOPA BbIPAXKEHO CHMMKAET IMOPUOTOKCUYECKUI 3DDEKT Kaamusa, YTO MPOABAAETCA B YBE/MYEHUM KOAMYECTBa
YKMBbIX SMOPMOHOB, YMEHbLUEHUN AOMMNNAHTALMOHHON Y NOCTUMMNIAHTALMOHHON CMEPTHOCTMU.

KntoueBble cnoBa: sSMO6PUOTOKCUYHOCTb, KaAMUI, CENEH, UMHK, LUTPaTbl MEeTan/oB.

THE EFFECT OF LOW DOSES OF CADMIUM CITRATE AND CADMIUM CHLORIDE ON THE INDICATORS OF EM-
BRYOGENESIS OF RATS UNDER CONDITIONS OF CORRECTION OF ZINC AND SELENIUM CITRATES

Nefodova O. 0., Zadesenets I. P.

Abstract. Insufficiency, as well as the excess of trace elements in the environment, can lead to diseases. This con-
dition is known as microelementosis, which can be exogenous, endogenous, technogenic and treatment-associated.
Disturbance of the balance of trace elements is especially critical during a period of rapid development — namely
during pregnancy and childhood. At present, the problem of pollution of the environment with heavy metals, name-
ly cadmium, lead and mercury, is particularly relevant as they can significantly affect the many important processes
in the human body.

Since direct modeling of embryogenesis violations under the influence of cadmium compounds in humans and
ways of correction of the latter is not possible, scientists apply induced experimental models. By their help deter-
mine the spectrum of morphogenetic violations during embryogenesis. At present, the actual direction of morpho-
logical experimental research is the study of the influence of cadmium chloride and cadmium citrate on the overall
course of embryogenesis.

The purpose of the study was to experimentally determine the effect of low doses of cadmium citrate (nanoa-
quahelate form of cadmium) and cadmium chloride isolated and in combination with citrates of zinc and selenium
on the overall course of embryogenesis with intragastric administration to female rats throughout the entire period
of pregnancy.

To simulate the effects of cadmium compounds of citrate and cadmium chloride, all rats were divided into 8
groups: the first one was control (animals received 0.9% NaCl). Group 2 received cadmium chloride (dose 1.0 mg/
kg); Group 3 received cadmium citrate (dose 1.0 mg/kg); Group 4 received cadmium chloride and zinc citrate (doses
of 1.0 mg/kg and 1.5 mg/kg, respectively); Group 5 received cadmium citrate and zinc citrate (doses of 1.0 mg/kg
and 1.5 mg/kg respectively); Group 6 received cadmium chloride and selenium citrate (doses of 1.0 mg/kg and 0.1
mg/kg, respectively); Group 7 received cadmium citrate and selenium citrate (doses of 1.0 mg/kg and 0.1 mg/kg re-
spectively); Group 8 received cadmium chloride and composite solution iodine + sulfur + selenium (citrates) — (doses
of 1.0 mg/kg and 2.0 mg/kg respectively).

The animals were in a standard diet for pregnant female rats, and they received water ad libitum. All, mentioned
above, solutions of compounds were administered to the female rats enterally through the probe once a day, at the
same time from the 1st to the 19th day of pregnancy. On the 13th and 20th day of pregnancy an operative slaughter
was performed.

The potential negative effect of the test substance (or combination) on embryonic development was evaluated
by the following indicators: the number of live embryos per female, total, preimplantation and post-implantation
mortality. The most pronounced embryotoxic activity was observed in the group of isolated introduction of cad-
mium chloride. Cadmium citrate has demonstrated lower embryotoxic properties compared to a cadmium chloride
group at the same dose and method of administration in rats.

Combined administration of chloride and cadmium citrate with citrates of zinc, selenium, and composite solu-
tion significantly reduces the embryotoxic effect of cadmium, which manifests itself in the increased number of live
embryos, reduction of preimplantation and post-implantation mortality.

Key words: embryotoxicity, cadmium, selenium, zinc, metal citrates.
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