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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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38’A30K ny6nikauii 3 nAaHOBMMKU HayKOBO-40-
cnigHumu pobotamu. PoboTa BMKOHaAHa BignoBigHO
00 Temu KadeapanbHoOi HayKoBoi poboTu Kadbeapwu
KNiHIYHOI aHATOMIi, aHaTOMIi Ta onepaTUBHOI Xipyprii
«MopdodyHKLIOHAaNbHUI CTaH OpraHiB i TKAHUH eKc-

nepumeHTaNbHUX TBAPUH Ta NOAUHWN B OHTOreHesi B

HOPMI Ta Nig, BNIMBOM 30BHILLHIX | BHYTPILWHIX YAHHK-
KiB», N2 gepkaBHOi peectpauii 0117U003181.

Bctyn. Kagmii € noBctogHUM 3abpyaHioBavyem go-
BKi/NNA, L0 BUKIMKAE CTYpbOBaHICTb B YCbOMY CBITi, AK
cBiAYaTb AaHi NpoBeAeHUX AOCAIAKEHDb, MPOAOBONbYI
KY/1bTYPU, BUPOLLEHI Ha KaZAMiliBMiCHUX rpyHTax abo Ha
rPYHTax, NPUPOAHbO BaraTmx LMM METaNoM, @ TaKOX
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KYPiHHA, NPeACTaBAAOTb € OCHOBHUM AKEpesoM He-
npodecinHoro BnauBy Lboro metany [1,2,3].

JoseneHo GyHKLiOHaNbHY 3HAYYLLICTb LbOro ene-
MEHTa A5 CePLEBOI AifNIbHOCTI, KAaAMIN, AK i CBUHELb,
MA€E BMCOKMI TPOMi3m A0 eHAOTeNito CyauH, BUKAMKaA-
04U B HbOMY CTPYKTYpPHI i PyHKLiOHaNbHi 3miHW. BBa-
JKAETbCA, WO OCHOBHMM MEXaHI3MOM LIMTOTOKCUMYHOT
Ai1 € Moro BNAMB Ha BHYTPILWHbOKANITUHHI Npouecu, ski
onocepeaKoBaHi Kanbuiem. Kaamil, aK i iHWIi BaKKi
MeTanu, AKi MatoTb BUCOKY CMOpigHEeHicTb Ao cynbori-
aApuabHUX (SH) rpyn, iHaKTUBYE QYHKLiO YUCAEHHUX
€H3MMIiB, aMIHOKUCNOT i CIPKOBMICHUX aHTUOKCUAAHTIB
3 NOAANbLUMM 3HUMKEHHAM QHTUOKCUAAHTHOIO 3aXMCTy
Ta 36inbWEHHAM OKCcuaaTUBHOrO cTpecy [4,5]. B ocTaH-
Hi POKM Bigbynoca poswmnpeHHA chepu BUKOPUCTAHHA
Pi3HUX CNONYK KaZMito i 3HaYHe 36inblUeHHA aHTpOomno-
reHHOro BKNaAy B 3ab6pyAHEHHA HUMM HAaBKONULLIHbOTO
cepefoBuLLLa, BHACNIAOK YOro BMICT KagMmilo B aTMOC-
bepHOMy NoBITPi, NpoAyKTax XxapyyBaHHA Ta 06’ eKkTax
rocnogapcbKoO-NMTHOTO BOAOMOCTAYaHHA MNepeBULLYE
A0NYCTUMI HOPMATUBU B PALI PEriOHIB HALLIOT KPAiHW i
3a KopaoHom [6,7,8].

3rigHO 3 OAHMMW YUCENbHUX OOCNIAMEHb MOKas-
HUKM PenpoayKTUBHOT GYHKUIT y XKIHOK, AIKIi NPOXKu-
BalOTb B 3aOpyAHEHMX MicTax, 3HAYHO BiAPI3HAOTLCA
Bifi, KOHTPO/JIbHUX MOKa3HMKiB. BOHM maloTb OfHaKo-
BY CNPAMOBAHICTb Yy BUMNALI NiABULWEHHA KiNbKOCTI
YCKNaAHEeHb BariTHOCTI, NONOTiB i MiCNAN0O/IOroBOro ne-
pioay; 36inbleHHs KoedilieHTa paHHbOI HeoHaTa/b-
HOI 3aXBOPIOBAHOCTI Ta CMEPTHOCTI, YMCNa BPOLKEHUX
Ba/, PO3BUTKY; MOripWeHHs 340poB’A AiTel Ha Bigaa-
NIeHNX TepMiHax NOCTHATANIbHOro OHTOreHesy. Bci ui
3MiHW NPU3BOAATbL A0 3HMXKEHHA HapPOAKYBAHOCTI, a
TAKOX A0 HAPOLMKEHHA XBOPUX AiTeNn 3 PisUUYHUMM Ta
iHTeNeKkTyanbHUMKM Bagamu [9].

Y 38’A3KY 3 MM BUMHUKAE HEOOXiAHICTb NpoBeaeH-
HA KOMMNAEKCHOro AOCNIAXKEHHA BNANBY Pi3HUX conei
KagMito Ha 3ara/ibHUI Xig embpioreHesy Ta GopmyBaH-
HA MOXXAUBUX TEpATOreHHMUX edeKTiB y N104a, LLO € aK-
TyanbHWUM 3 TOYKK 30pY SIK TeOpeTU4YHoi biosorii, TakK i
NPaKTUYHOT MeaNLUHMN.

MeTa AochnigKeHHA — eKCnepumMeHTasbHO BU3HaA-
YUTWU BNIMB HU3bKUX 03 LUTPATy Kagmito Ta xiopuay
KagMito Ha 3arasibHUIN Xig embpioreHesy wypis npu-
BHYTPIiLHbOLAYHKOBOMY BBEAEHHI.

O6’eKT | meToau AocnipeHHa. [lna mogentoBaH-
HA BMJIMBY | TOKCUYHOI Aii eKcrno3uuii conelt Kagmito mu
NPOTArOM BCi€i BariTHOCTI camumuAam Lwypis niHii Wistar
LWOAHA per 0S Yyepe3 30HA BBOAWAWM LMTPAT KagMmito
abo xnopwua Kagmito (8 gosi— 1,0 mr/kr). Hamm obpaHo
003y, WO HabAMMKAETbCA A0 TAKOi, AKA MOXe Haaxo-
OUTW B OPraHi3m i3 HaBKOJINLWIHBbOTO CepefoBMLLLa NpuU
KagmieBomy 3abpyaHeHHi goBKinna.

BignosigHO A0 YMOB i BUMOT NpoOBeAEHHs embpi-
OHa/NIbHUX €eKCrepumeHTiB mu 3abe3neynsn nosHO-
LiHHWI XapyoBWUI paLLioH, BOAY ANA NUTTA | peTeNbHUM
[OrNAf CaMuUuAM; BBeAEHHA PO34YMHIB MeTaniB npo-
BOAWMNN 3 NEPLUOro AHA BAriTHOCTI WOAEHHO B OAMH i
TOl e yac gobu (3 10 go 12 roguuu). Onsa embpio-
HaNIbHOTO AOC/NIAMEHHA OTPMMYBAAM CaMUUb 3 AATO-
BaHMM TEPMIiHOM BariTHOCTi, BUKOPUCTOBYOUYM METOS,
BariHa/IbHMX Ma3KiB, WO 43N0 3MOTy BU3HAUYUTK CcTagil
€CTpaNbHOro UMKy (Masku AocaigxyBanan nig mikpo-
CcKONom HesabapsieHMMM Ta HedikcoBaHMmM). Ha

CTafii Mpo ecTpyc Ta ecTpyc MiAcaZKyBanau CamMuiB B
KNITKM 3 camuuammM 3 po3paxyHKy 1:3. MNepwuin geHb
BariTHOCTI BCTAHOBAOBANAM Ha MiACTaBi BUAB/MEHHA
cnepmaTos0igiB y BariHasbHOMy Masky. Ha 13-i Ta
20-1 aeHb BariTHOCTIi NPOBOAM/IN ONEepPaTUBHUIA 3ab6ild.
LLypAT BUAYy4ann 3 MaTKK, NepeBipAamM Ha TeCT «KUBI-
MepTBiI», 3BarKyBann, ¢oTtorpadysann Ta dikcyBanm y
10%-p0o34nHi popmaniHy AnAa NoAANbLIOrO TiCTONOTIY-
HOro AOCNIAMKEHHA.

Mpo MOXNMBY HeEraTMBHY Ail0 AOCNIAXKYBaHOI pe-
YOBMHM Ha eMbpioHaNIbHUI PO3BUTOK CyAUAN 3a 34aT-
HIiCTIO NiABULLYBATK piBEHb EMOpPiOHAaIbHOI CMEPTHOCTI
(embpionetanbHUit edpeKT) Ta BUKAMKATU 30BHILLHI Ta
CTPYKTYPHi BaZAu PO3BUTKY BHYTPIlLHIX opraHiB (Tepa-
ToreHHWU edeKT); 3aranbHUI PO3BUTOK NIOAIB OLiHIO-
Ba/IM 3@ MOKa3HMKAMM Ki/IbKOCTi eMbBpioHiB, KiNnbKOCTi
KOBTUX Ti/l BariTHOCTI AEYHWUKIB caMuub, Macu Tina
embpioHa, Moro BignNOBIAHOCTI CTaii PO3BUTKY 3a 3a-
ranbHOMPUUHATUMM  KpUTEpiaAMM  eMBpioHaNbHOrO
PO3BUTKY LLYPIB.

EmMBpioTOKCMYHY Aito AOoCNiAKYBAHMX PEYOBUH OLLi-
HIOBa/IM 32 HAaCTYNMHMMM NOKA3HUKaMMU:

; A B-A
3arasbHa embpioHanbHa cmepTHicTb = _3CE = -
Ae A — KinbKicTb XXMBUX NA0LIB
B — KinbKicTb KOBTUX TiN BariTHOCTI

. o . B—(A+B)
MpeaimnnanTauinHa cmepTHicts = T1IC = —5

ne A — KiNbKiCTb XXUBUX NN0A4IB

b — KinbKicTb 3armbamx (pesopboBaHuUx) Naoais

B — KifIbKiCTb KOBTUX TiN BAriTHOCT' B

MocTimnnaHTauitHa CMepPTHICTb = [ToctIC = 4B

Oe A — KinbKiCTb XMBUX NN04IB

b — KinbKicTb 3arnbamnx (pesopboBaHux) naoais

KinbkicTb nnoais Ha 1 camKy.

Mig yac onepyBaHHA NigPaxo0BYyBaaN KiNbKiCTb NAO-
AiB B KOXHOMY pO3i MaTKM Ta BiANOBIAHICTb KiAbKOCTI
YKOBTUX TiN B AEYHMKY 3 BiAnoBigHOro 60Ky. MNpu ubomy
BM3HAYaNM A0IMNAAHTALiNHY CMepTHICTb embpioHiB:
AKLLO KiNbKICTb YOBTUX TiN BariTHOCTI B AEYHMKAX Ca-
MuLi Byna BULLOK 3a KiNbKicTb eMbpioHiB y Bianosia-
HOMY PO3i MaTKK, Le CBigYMA0 NPO eMBPIOTOKCUYHMI
BMJINB AOCANIAXKYBAHOIO YNHHMKA Ha NpoLec imnaaHTa-
ujii Ta HacTynHy 3arnbenb embpioHa Wwypa — goimnnaax-
TauilMHy cmepTHicTb. [JaHWii NOKa3HUK € OAHUM 3 Be-
AY4YMX NOKA3HMKIB eMBPiOTOKCUYHOCTI AOCAIAKYBAHUX
crnonyk. MocTimnaaHTayiiHy cMepTHICTb BU3HaYanu 3a
Pi3HULLEIO MICT iIMNAaHTaLiT B pOorax MaTKK Ta KiNbKicTio
embpioHis.

MorKnmBa TepaToreHHa Aifa HU3bKUX 403 XJ0puay
KagMito Ta LMTpaTy KagMito NpoBOAMAACh 38 MeTOAM-
KOt BinbcoHa W0 BKAOYaNa NOPiBHAHHA cepii 9 ropu-
30HTaNIbHUX 3pi3iB Naoais Ha 20-i Aobi embpioreHesy
Ta BignNoBigHICTb cTaaiam po3BUTKY Ha 13-11 fobi.

OTpumaHi pesynbtatv 06pobnsan metTogom Bapia-
LilHOI cTaTUCTUKN. OUiHKY BipOrigHOCTI CTaTUCTUYHUX
LOCNiAXeHb NPOBOAUAM 33 AOMNOMOrok t-Kputepito
CT'togeHTa.

[ocnigyXeHHA Ha TBapuHax NPOBOAUAM BiAMNOBIAHO
00 «3araJibHUX eTUYHUX NPUHLKUMIB EKCNEPUMEHTIB Ha
TBapuHax» (Kuis, 2001), aKi y3rogxyoTbca 3 EBponeii-
CbKOK KOHBEHLLED MPO 3aXUCT eKCnepumMeHTaNAbHUX
TBapuH (Ctpacbypr, 1985).

Pe3ynbTtatu gocniaKeHHA Ta ix o6rosopeHHs. No-
PiBHAHHA pe3ynbTaTiB eMbpioTPONHOI Aii HU3bKKX 403
XIopuay KaaMmito Ta LUTPATy KaaMmilo 3 MOKa3HUKaMMU
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KOHTPO/IbHOI Tpynu BUABWAO iX eMBpPioTOKCUY-
HiCTb, ane CTyniHb eMbPiOTOKCUYHOCTI 6yB Pi3HUNA.
TaK, Npy NPaKTUYHO OAHAKOBIN Ki/IbKOCTi }KOBTUX
Tin BaritHocTi (10,25+0,27) B rpyni KOHTpOAIO Ta
rpyni BNAMBY X/IOPUAOM KaZMito CNOCTEpPiraeTbca
[ocToBipHe (p<0,05) 3HUMKEHHA KiNIbKOCTI *KUBUX
nnoais Ha 11,7% Ha 13- obi Ta Ha — 17,3% Ha
20-1 pobi embpioreHesy (puc. 1). B rpyni Bnau-
BY LMTPATOM KagMit0 aHaNOrIUYHI NOKAa3HWUKK BiA-
Pi3HAIOTbLCA BiA rpynu BNAMBY XJI0PUAOM KagMito,
He 3BarKalouM Ha TOTOXKHICTb 403K NO Kagmito. Ha
13-11 nobi embpioreHe3y NOKasHMK cepeaHboro
3HAYEeHHA KiNbKOCTI eMbpioHiB 3MeEHLWYETbCA Y
NopiBHAHHI A0 KOHTpOAO Ha 9,1%, a Ha 20-i1 fobi

=
o

O B N W & U1 O N © VO

M KOHTpPO/b
B xnopupa, Kagmito

H umMTpaT Kagmito

13 poba 20 poba

Ha 7,9%. OTpMMaHi AaHi 403BONAOTb 3pOOUTHY BU-
CHOBOK, WO eMbPiOTOKCUYHICTb LUTPATy Kafamito
MEHLA 3a TOKCUYHICTb Xnopuay Kagmito. Taka
Pi3HMLA MOACHIOETLCA TUM (GAKTOM, WO LMTpaT
KagMito € NOXiGHUM AMMOHHOI KUCAOTK, AKa Npu no-
TPanAAHHI B OpraHiam mMoxKe NpuinmMaTh y4acTb y LUKAI
TpuKapboHoBux Kucno Kpebcey, wo signosigae ocrtax-
HIiM OOCNIAXEHHAM BMJIMBY LUTPATIB MiKpOENEeMeHTIB
Ha TBapuHax [10].

Taka cuTyauia NigTBEPANKYE MEXaHi3M perynawii yn-
CenbHOCTI NN0AIB caMKolo Ha GoHi BNAMBY AecTabini-
3ytoyoro daKkTopy, AKMI Ajie NPOTArOM BCbOro nepioay
BariTHOCTI, B TOMY YMCAi B A0IiMNAaHTALiNHKIA Nepiog,
(3 1 no 4-5 peHb BariTHOCTI). 3ara/ibHOBIAOMO, WO
eHepreTMyHo aaa camuui wypa binbw BurigHo abop-
TyBaTW NJ04M B MOYATKOBUI nepiod BariTHOCTI, HiX
B nepios iHTEHCMBHOrO OpraHoreHesy, WO 3HAWWAo
NiATBEPAXKEHHA | B IHWMX OOCAIAKEHHAX NO BUBYEH-
HIO embpioToKcuYHoCTi meTanis [2]. Mpu LboMy 3MeH-
LWYETLCA HE AMLe 3arasbHa KiNbKiCTb NNOAIB, ane i ix
Mmaca Ta po3mMipu NOPiBHAHO 3 rpynoto KOHTponto. Hai-
BULLMMMW NOKA3HUKM 3aranbHOi eMbpioHaNbHOT cMepT-
HOCTI 6y/n B rpyni BNIMBY XIOPUAOM KaZamito — Ha 13-
0o06i gopisHioBanu 17,70+1,40 (B 2,9 pasis binblue Big
KOHTPO10), @ Ha 20-1 pobi Bxe pobirann 23,17+1,43
(8 3,2 pasu). 36iNblIEeHHA NOKa3HWKA eMbpioHaNbHOI
cMepTHOCTI Ha 20-i pobi noriyHe, 60 TEPMiH IHTOKCK-
Kauii camuui Kagmiem 36inbluysasca (puc. 2).

MepepimnnaHTayiiHa CMepTHICTb B rpyni xaopu-
Oy Kagmiem 3poctana y 4,5 pasiB Ha 13- fobi, Ta y
6,5 pasiB Ha 20-i £06i y NOPiIBHAHHI A0 KOHTPOJIbHUX
3HayeHb, a nicasiMmnaaHTauinHa 3pocTtana y 2,25 pasis
Ha 13- pobi, Ta y 2,2 pasu Ha 20-i fobi BignosigHo.

Puc. 1. CepeaHi NOKa3HUKM KiNbKoCTi }KMBUX embpioHiB Ha 13-i Ta 20-ii A06i
emb6pioHanbHOro PO3BUTKY B KOHTPO/IbHIN Ta eKCnepuMeHTaNbHUX rpynax.

Came 3a paxyHOK 36inblWeHHA UMX NOKa3HWKIB Bigoy-
JIOCb 3HUMXKEHHSA KiNIbKOCTi eMbpioHiB B rpyni Bnamney
XNOPUAOM KaaMito, Wo 6e3yMOBHO NiaTBEPAKYE eMb-
PIOTOKCUYHUIA XapaKTep AaHOT CMOAYKM B 3a3HayeHil
0030 NPWU BHYTPILIHbOLWYHKOBOMY BBEAEHHI B YyMOBaX
EeKCNepuUMEHTY Ha LLypax.

AIK NOKas3aB aHa”ni3 OTPUMAHWUX pe3ynbTaTiB, Mo-
Ka3HWKM 3arasibHOi embpioHanbHOT CMepPTHOCTI B rpyni
TBApWH, WO MiANArann BNAMBY LUTPATy Kaamito 6ynn
BULLMMM 32 KOHTPOJIbHI 3HAYEHHA, asie HMXKYMMM 33
rpyny BRAMBY XJIOPUAOM Kagmito. NMoKasHUKKM nepe-
AiMNAaHTaUiMHOT CMepPTHOCTI B 3a3HayeHin rpyni y
NOPiIBHAHHI 40 KOHTPO/IbHMX 3HA4YeHb 3pocTann y 2,0
pasiB Ha 13- gobi, Ta y 3,0 pasis Ha 20-i1 gobi, a nic-
NAiMNAaHTaLiiHa CMepTHICTb 3pocTanay 1,75 pasis Ha
13-11 nobi, Tay 1,6 pasu Ha 20-i1 oo6i BianosiaHo. Mun
cnocTtepiranv eMBbpioTOKCUYHUI BNAMB LMUTPATY Kag-
Mito, ane BiH 6yB 3HAYHO HUXKYMM 33 eMOpPIOTOKCKY-
HICTb X/I0pUAY Kagmito.

TepaToreHHOT A4ii HU3bKMX 403 XA0puay Kagmito Ta
LMTPaTy KaAMilo y [AaHUX eKCNepMMEHTa/IbHUX YMO-
Bax He BUABNEHO. [TOPIBHAHHA cepii rOpU3oHTaNbHUX
3pi3iB 32 meToAMKO BinbcoHa nnogis rpynu BnauBy
conen Kagmito cBigunTb Npo BiAMNOBiIAHICTb PiBHA pO3-
BWUTKY BCiX OpraHiB A0 KOHTPO/IbHOI rpynu AK Ha 13-i
TaK i Ha 20-11 nobi embpioreHesy.

BucHoBKMu. [lpoBegeHe eKcnepMMeHTasbHe

13 poba 20 poba

15 A B KOHTpPO/b
B xnopupa, Kagmito

10 W umMTpaT Kagmito

OOCNIAKEHHS NOKa3ano pisHy eMbpioTOKCUMYHICTb
PO34YMHY conen Kaamito, NPO WO CBigYNTb NiaBu-
LWeHHA embioneTanbHOCTI, 3HUMEHHA KiNbKOCTI
KUBUX NJI0AIB, NOKA3HMKIB 3arasibHOi, A0iMNNaH-
TauiMHOI Ta NocTiMnaaHTauiMHOT embpioHanbHOI
CMepTHOCTI.

Pesynbrat gocnigKeHHA BUABUAKU Binbll BK-
pa*KeHnn eMbpPioTOKCUYHMI eDeKT BNANBY X10PU-
Oy KaAMito y NOPiBHAHHI A0 BM/IMBY LUUTPATY Kaa-
Mito Mpu IX 0AHaKOBINM A03i Ta cnocoby BBeAEHHSA B
eKCnepuMeHTI Ha Wwypax.

MepcneKkTuBM NoganblnNx AocNigKeHb. Y no-

Puc. 2. CepepiHi NOKa3HMKM 3aranbHOI eM6pioHanbHOI CMepTHOCTI
Ha 13- Ta 20-i1 Ao6i em6pioHaNbHOro PO3BUTKY B KOHTPONbHIN Ta

€KCnepumMeHTa/ZIbHUX rpynax.

AanbWOMy NNAHYETbCA BUBYMTU MOPPOPYHKLi-
OHa/bHI 3MiHK B ByA0Bi cepus nNaoAis LLypis, WO
nignaranv BNANBY AOCNIAXKYBAHUX PEYOBUH.
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NOPIBHAHHA EMBPIOTPOMNHOI Ali CONEA KAAMIIO HA EMBPIOTEHE3 LLYPIB B EKCMEPUMEHTI

Hedbogosa O. O., NanbnepiH O. I.

Pe3stome. B ocTaHHi poKu Bigbynoca po3wmnpeHHs chepm BUKOPUCTaHHA Pi3HMX CNOYK KaaMito i 3HauHe 36inb-
LWEHHA aHTPOMOreHHOro BKNAAy B 3abpyaHEHHA HUMMW HAaBKOZIMLIHBOTO CEPeaOBULLA, 3TAHO 3 AAHUMM YNCENbHUX
OOCNiAXKEHb NMOKa3HWKM penpoayKTUBHOI GYHKLIT y XKiHOK, AKi NPOXKMBaloTb B 3abpyaHEHUX MicTax, 3HaYHO BiA-
Pi3HAOTLCA Bif, KOHTPONbHMX NOKAa3HMKIB. Y 3B’A3KY 3 MM BUHUKAE HEObXiAHICTb NpoBeAeHHA KOMMIEKCHOro A0-
CNiAXKeHHA BNAMBY Pi3HMX CONEN KaAMito Ha 3araibHuUM Xig embpioreHesy, Wo € aKTyaslbHUM 3 TOUYKM 30pY fIK Teope-
TUYHOI Bionorii, TaK i NPaKTUYHOT MeAULMHN.

MeToto AocniaxKeHHA 6yno ekcnepMmeHTalbHe BU3HAUYEHHSA BMIMBY HU3bKUX 03 LUTPATY KaAMito Ta xaopuay
KaaMito Ha 3arafibHWUM Xig embpioreHesy WypiB Npu BHYTPILLHbOLLYHKOBOMY BBEAEHHI.

[Ona moaentoBaHHA BNAMBY | TOKCMYHOI Aii eKcno3uuii conei Kagmito NpoTarom BCi€l BariTHOCTi caMUUAM LLypPiB
NiHiT Wistar wogHa per os yepes 30H4, BBOAMAM LUTPAT Kaamito abo xiopua Kaamito (8 403i — 1,0 mr/kr).

MpoBeaeHe ekcnepuMeHTa/IbHe AOCAIAKEHHSA NOKa3aio Pi3HY eMBpPiOTOKCMYHICTb CoNelt Kagmito, Npo Lo CBia-
UMTb piBEHb embioNeTanbHOCTi, MOKAa3HMUKM KiNbKOCTI KUBUX NA0AiIB, MOKAa3HMKKM 3arasibHOi, AoiMNAaHTaLiMHOI Ta
nocTiMnAaHTaLiiHOI eMbpioHaIbHOT CMEPTHOCTI.

PesynbTaTv fOCAIAXKEHHA BUABUAMN BiNbLL BUPAKEHNIN eMOPIOTOKCUUYHNI edeKT BNANBY X0PUAY KaAMito y Mno-
PiBHAHHI 40 BNAUBY LMTPATY KagMito NpU iXx oAHAKOoBIM A03i Ta cnocobi BBeAeHHS B eKCMepPMMEHTI Ha Lypax.

KntouoBi cnoBa: LmMTpaT Kagmito, X10pua Kagmito, embpioreHes, eMO6PiOTOKCUYHICTb, eMOpioHaIbHA CMEPTHICTb,

Lypu.

CPABHEHUE SMBPUOTPOMHOIO ,U,EﬁCTBVIﬂ CONEN KAAMMUA HA SMBPUOTEHE3 KPbIC B SKCNMEPUMEHTE

Hedepoa E. A., FanbnepuH A. U.

Pe3slome. B nocnegHue rogbl NPOU3OLLN0O pacluMpeHue chepbl UCMONb30BaHUA Pa3/IMUHbIX COEANHEHWUI Kaj-
MWSA W 3HAYMTEIbHOE YBE/IMYEHME aHTPOMOreHHOro BKAaZa B 3arpA3HEHME HUMW OKPYrKatoLLe cpeabl, COrMacHo
OAHHBIM MHOTOYMCNEHHbIX WUCC/IeA0BaHUIM MOKas3aTenu PenpoayKTUBHON GYHKUMM Y MKEHLWMH, MPOXKMBAOLWMX
B 3arpA3HEHHbIX ropofax, 3Ha4MTe/IbHO OT/IMYAOTCA OT KOHTPO/IbHbIX MOKasaTeneil. B cBA3M C 3TUM BO3HMKaeT
HEeobXoAMMOCTb NPOBEAEHUS KOMMIEKCHOTO UCCNEA0BaHUA BAUAHMA Pa3/IMYHbIX CONEN Kaamusa Ha obwmin xos
aMbpuoreHesa, YTo ABAAETCA AKTya/ibHbIM C TOYKWU 3PEHUA KaK TEOPETUYECKOW BMONornu, Tak MU NpaKkTUYeCcKom
MeANLMHbI.

Llenbto nccnefoBaHus 6b110 SKCNEPUMEHTAIbHOE OnpeaeneHme BANAHUA HU3KUX 4,03 LIUTpaTa KagMua 1 X10pu-
03 KagMus Ha 0bLLMI xo4, aMbproreHesa KpbIC NPy BHYTPUMKENYA0YHOM BBEAEHUN.

Ons moaenmpoBaHUs BAUAHUA U TOKCUYECKOTO AEMNCTBUSA SKCNO3MLMK CONeN KaaMUA Ha NPOTSXEHUN Bcen be-
PEMEHHOCTM CaMKam KpbIiC AMHUK Wistar exxelHEBHO per 0s Yepes 30HJA BBOAUAWN UUTPAT KagMusa UK XN0pUA
Kagmusa (B gose — 1,0 mr/Kr).

MpoBeaeHHOE 3KCMEePUMEHTA/IbHOE UCCNEA0BaHME MOKA3aa0 Pas/IMYHY0 SMOPUOTOKCMYHOCTL CONEN Kaamus,
0 YeM CBUAETENbCTBYET YPOBEHb EMBMONETANIbHOCTM, MOKA3aTeIM KOJIMYECTBA XKMBbIX MNN040B, NOKa3aTenun obLuen,
[OVUMMNNAHTALMOHHOM M MOCTUMM/IAHTALMOHHOM 3SMBPUOHAIbHON CMEPTHOCTMU.

Pe3ynbTaTbl UcCnenoBaHUA BbiIABUAU HoJiee BblParKeHHbIN 3IMBPUOTOKCUYECKUI 3DDEKT BAUAHUA XN0puaa Kaa-
MWUS NO CPAaBHEHUIO C BAMAHUEM LMTPaTa Kaamua Npu UX OAMHAKOBOW [03€e 1 cnocobe BBeAeHUS B SKCMepUMeEHTe
Ha Kpblcax.

KnwoueBble cnoBa: UMTPaT KaamuaA, Xaopug Kaamusa, smbpuoreHes, smMOPUOTOKCMUYHOCTb, 3MBpMOHanbHan
CMEpPTHOCTb, KPbICbI.

COMPARISON OF EMBRYOTROPIC EFFECT OF CADIUM SALTS ON EMBRYOGENESIS OF RATS IN EXPERIMENT

Nefodova O. O., Halperin O. I.

Abstract. In recent years, there has been an expansion of the use of various cadmium compounds and a sig-
nificant increase in anthropogenic contribution to contamination of the environment, according to numerical stud-
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ies, reproductive function indicators for women living in contaminated cities are significantly different from bench-
marks. There is an increase in the coefficient of early neonatal morbidity and mortality, the number of birth defects;
deterioration of children’s health in remote postnatal ontogenesis. In connection with this, there is a need for a
comprehensive study of the effects of various salts of cadmium on the general course of embryogenesis, which is
relevant from the point of view of both theoretical biology and practical medicine.

The purpose of the study was to experimentally determine the effect of low doses of cadmium citrate and cad-
mium chloride on the overall course of embryogenesis in rats at intragastric administration.

To simulate the effects and toxic effects of exposure to cadmium salts throughout the pregnancy, female Wistar
rats were injected daily with cadmium citrate or cadmium chloride (in dose 1.0 mg/kg) per os. For embryonal study,
rats with a dated pregnancy were using the vaginal stroke method, which made it possible to determine the stages
of the estral cycle.

The probable negative effect of the test substance on embryonic development was judged by the ability to in-
crease the level of embryonic mortality (embryoal effect) and cause external and structural defects in the develop-
ment of internal organs (teratogenic effect). The total development of the embryos was evaluated by the number of
embryos, the number of yellow fetuses, the weight of the fetal ovary, the body mass of the embryo, its compliance

with the stage of development according to generally accepted criteria for embryonic development of rats.
Animal studies were conducted in accordance with the “General Ethical Principles of Animal Experiments” (Kyiv,
2001), which are in line with the European Convention for the Protection of Experimental Animals (Strasbourg,

1985).

Comparison of the results of the embryotropic effect of low doses of cadmium chloride and cadmium citrate
with control group parameters revealed their embryotoxicity, but the degree of embryotoxicity was different.

The highest rates of total embryonic mortality were in the group of exposure to cadmium chloride: at 13 days it
was 17.70 £ 1.40 (2.9 times more than control), and in the 20th day already 23.17 + 1.43 (in 3,2 times). The increase
in the rate of embryonic mortality at the 20th day is logical, as the term of intoxication of females by cadmium has

increased.

As shown by the analysis of the results, the rates of total embryonic mortality in the group of animals exposed to
cadmium citrate were higher than control values, but lower than the exposure group of cadmium chloride.

Thus, the experimental study carried out showed different embryotoxicity of cadmium salts, as evidenced by an
increase in embolitics, a decrease in the number of live fetuses, general, preimplantation and post-implantational

embryonic mortality rates.

The teratogenic effect of low doses of cadmium chloride and cadmium citrate in these experimental conditions

was not detected.

The results of the study revealed a more pronounced embryotoxic effect of cadmium chloride compared to the
effects of cadmium citrate at their same dose and route of administration.
Key words: cadmium citrate, cadmium chloride, embryogenesis, embryotoxicity, embryonic mortality, rats.
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OUIHKA BI/INBY KAAMIIO X10PUAY HA NOKA3SHUKU EMBPIOTEHE3Y LLYPIB 3A

YMOB KOPEKLI,I'I. UUATPATOM UUHKY NPU BHYTPIWLWHbOLW/TYHKOBOMY BBEAEHHI
O3 «QHinponeTpoBcbKa meauyHa akagemia MO3 YKkpaiHu» (m. Hinpo)

3B’A30K ny6niKauii 3 n1aHOBMMMU HayKOBO-A0CAIA-
HUMK poboTamu. PoboTa BMKOHAHA 3rifHO Temu Kade-
ApanbHoi HaykoBoi poboTn «MopdodyHKLiOHaNbHNIA
CTaH OpraHiB i TKAHWMH eKCNepuMMeHTaIbHUX TBAPUH Ta
NIOANHWN B OHTOreHesi B HOpPMi Ta nig, BNJMBOM 30BHiLU-
HiX | BHYTPIWHIX YMHHMKIB», N2 oepyaBHOI peecTpaLii
0117U003181.

BcTyn. HayKoBO-TeXHIYHMI nporpec npu3BiB 40 pis-
KOro 3pOCTaHHA 3abpyAHEHHA HABKOMLLHLOMO cepes-
0BMLA Y 3B’A3KY 3i 3pOCTaHHAM 06CAriB NPOMUCIOBUX
Biaxoais, WO notpanaawTb y biocdhepy. Le nigcuntoe
HeraTMBHUIM BMNJIMB TOKCMKAHTIB HA PO3BUTOK KMBUX
opraHiamis, y Tomy uucni i ntoguHu. Ocobnuse micue
cepep, 3abpyaHIOIOUMX PEYOBUH 3aliMatoTb BaKKi Me-
Tanu (BM), oCHOBHUMU ArKepenamum SIKUX € Kap'epu Ta
LWaxTu 3 BUA0OYTKY nonimeTaniyHux pya, nignpmMemcrsa
KOJIbOPOBOI MeTanyprii, XimiyHa NPoOMMUCAOBICTb, BUPO6-
HULTBO MiHEpPanbHUX A06PMB Ta iH.

izadesenecl@gmail.com

OcobnvBe micue ANnA MOHITOpMHIY 3abpyaHeHOoCTi
HABKO/IMLLHbOIO CEPEAOBULLA HANEXKUTb BaXKKUM MeTa-
nam (atomna Bara 6inbwe 40). BionoriyHa akTUBHICTb Ta
¢disionoriyHa Aia Ha opraHiam NOANMHU 6araTbox 3 HUX
3a/1eKNUTb Bif, NPUPOAMU METANY, TUMY CMOAYK, B AKUX
BOHW iCHYIOTb Y MPUPOAHOMY CepefoBMLLI Ta iX KOH-
ueHTpauii. Npobnema 3abpyaHeHHA BM nonsrae Takox
Yy TOMY, WO iOHW BaXKKMUX MeTasiB € cTabinbHUMMU i CTilt-
KMMM 3a6pyaHIOBa4YaMM HABKOIMLLHbOMO CepeaoBuLLa,
OCKiZIbKM BOHW He PO3K/1agatoTbeA i He pynHytoTbes [1].

Cepepf, BaXKKMX MeTaniB BUOKPEM/IOIOTbLCA TaK 3BaHi
bioreHHi, AiKi € BKpal HeobXxiaHi ans 3abe3nedeHHs KuUT-
TEAIANBHOCTI IIOAMHUN Ta iHLUMX XKUBUX OPraHiamis. Yac-
TMHa BM BigHOCUTbCA A0 Knacy KceHobioTukis, TO6TO
YYXKMX }KMBOMY. BOHM NpM3BOAATL [0 OTPYEHHA abo 3a-
rnbeni mBuMx opraHiamis [2].

Cepea BM BuparKeHWI HeratMBHWI BMMB Ha
340p0OB’A NOAMHM MatoTb KagMmin, Midb, MUL'AK, Hi-
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