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that belong to the infrahyoid group. We have seen two types of superior root topography: medial and lateral sub-
types. The inferior root has begun from the C2 and C3. The fusion between hypoglossal nerve and ansa cervicalis
was observed to have classical curved shape both in fetal and prefetal stages of PND. It is important to mention that
we have seen varieties way of nerve course: in medial position to the internal jugular vein the topography of anse
cervicalis in total may change and to be formed between internal jugular vein and common carotid artery. Such
peculiarities during reconstructive surgeries are important for successful outcome.

In fetal and prefetal periods of human PND (42,0-310,0 mm of PCL) ansa cervicalis is formed by anastomosis of
the superior and inferior roots that are merging with internal carotid artery and internal jugular vein. Investigations
of topographical peculiarities of the roots in anse carvicalis are important for successful reconstruction surgeries in

postnatal and adult age.

Key words: prenatal development, neck topography, infrahyoid region, ansa cervicalis in human fetuses.
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[ep:KkaBHuii 3aknag «AHinponeTpoBCcbKa meauyHa akagemia MO3 YkpaiHu» (m. AHinpo)

38’A30K ny6niKauii 3 nhaHOBMUMM HayKOBO-A0CNIA-
HUMK poboTamu. EKcnepumeHTanbHe [OCAIAKEeHHSA
BMKOHAHO Yy paMKax HayKoBO-A40CAiAHOI poboTn Kade-
Apu MeauyHoi bionorii, papmakorHosii Ta 6oTaHikm A3
«AMA» «BbionoriyHi ocHoBM mopdoreHesy opraHiB Ta
TBAPWH Nif BNJMBOM MiKPOENEMEHTIB Ta YAbTPaMiKpPO-
efleMeHTiB B eKcnepumeHTi» (N2 aeprkaBHOI peecTpay,i
0118U006635).

Bctyn. Cepen po3pobatoBaHUX B CyyacHin mop-
donorii npobnem PyHOAaMeHTaNbHOIoO i NPUKAAZHOIO
XapaKTepy yBary [OCAIAHWKIB MPMBEPTAE BUBYEHHA
3aKOHOMipHOCTel NpoTikaHHA 6a3ncHMx nNpoLecis Mop-
¢doreHesy nig BNAMBOM HecnpuATAMBUX (PaKTopiB 30-
BHILLHbOIO CepeAoBuLLa, CeEPes AKMX HanbiNbL WKiaam-
BMMM € CMOJIYKN BAXKKMX METasiB: CBUHLIO Ta Kaamito.
CTBOpEHO i yCniWHO PO3BMBAETHCA HOBUI HANPAMOK B
MeANLMHI Ta eKONOorii — MeguyHa MiKpoenemMeHToNoris,
LLLO BMBYAE OCOBAMBOCTI €N1EMEHTHOIO CKNAaZy OpraHis-
MY IOANHU NPU Pi3HUX GYHKLIOHANbHMX CTAHaX i 3aXBO-
prOBaHHAX, NabiNbHICTb XiMIYHOTO CKNaAy B 3aN1€KHOCTI
Bif, BiKY.

KoHLeHTpaLia Kagmito B 06’eKTax HaBKOMLIHBbOTO
cepegoBulla (FpyHT, NOBITPA, BOAa) NOCTIMHO 36i/b-
LIYETbCA Y 3B’A3KY 3i 3POCTAHHAM TEXHOrEHHOro Ha-
BaHTa)KeHHA. Ha TenepilwHili yac Kaamii WMpPOKo 3a-
CTOCOBYETbCA Y NPOMMUCIOBOMY BMPOOHULTBI CnAasis,
€/1eKTPOTEXHIYHIM NPOMMUCAOBOCTI i Ma€e 3a4aTHICTb A0
Kymynauii 8 6iocuctemax [1,2]. MpoTe, B HayKoBin ni-
TepaTypi MasioumcesibHi  BiAOMOCTI MPO BUABNEHHA
MOPONOriYHUX MOpyLWeHb Y NOTOMCTBA MPW BM/MBI
CNONYK KaZMito B nepiof, BariTHOCTI i nakTayii. Ekcne-
PUMEHTANbHO BCTAHOBJIEHO, WO BBEAEHHA Kaamito 3 1
no 16 go6y BariTHOCTI Liypa NpM3BOANUTbL A0 36i/blUEH-
HA 3aranbHOi embpioHasbHOT CMEPTHOCTI 33 PaxyHOK
10-KpaTHOro 3poCTaHHA AoiMNaHTaLIMHOI | B 4 pa3u —
NoCTiMNAAHTaLiMHOI cMepTHOCTI Ns1oAiB. BiZomo TakoX,
WO KagMii ynoBiNbHIOE APOBNEHHA 3UTOTU, 3HUNKYE
BACKy/NIAPU3aLLII0 eHAOMETPIl0, NOPYLUYE NPOLLEeCH iMmn-
NaHTayjii anueknitnHn [3,4], dopmye deto-naaueHTap-
Hy HegocTaTHicTb [5,6]. [loBeAeHO, WO 3HUKEHHA MacK
Tina i opraHiB naoga NOeAHYETbCA 3i 36iNbLIEHHAM MacK
NAALEHTH, BariTHICTb CYNPOBOAKYETLCA GOPMYBAHHAM
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B OpraHiami maTtepi «rectauiiHoi AOMiHaHTU», OAHI€EO 3
OCHOBHMX pUC AKOI € meTabosiuHi NnepeTBOPeHHs i CTBO-
peHHA HOBOFO CTaHY KUC/IOTHO-/TY»KHOTO romeocTasy [6].

ManogocnigKeHnmuM € acnekTn BNAUBY Ha Xia, emb-
pioreHesy AesKUX MIKpOeneMeHTIB, cepes AKUX Lepii
Ta oro cnonyku. Bigomo, Wwo ekcnepumeHTanbHe BBe-
OEHHA Lepito HaBiTb CTapitoYMm TBapWHam NiABULLYE
piBEHb TECTOCTEPOHY, KiNIbKiCTb CNepmaTo30igiB i Kinb-
KiCTb ANTMHYAT B Npunaogi [7]. TakMm YMHOM, aKTyasib-
HUM HanpPAMKOM MOPOONOTIYHUX eKCNepUMEHTaANbHUX
[OCNIAMKEHD € MOLWYK HOBUX MOXANBUX BioaHTaroHicTiB
TOKCUYHOCTI CNONYK KaAMito cepe; MiKpOeNeMeHTiIB, Lo
3[aTHi BN/IMBATM Ha AMCEeNEeMEHTO3M, NIATPUMYOUM FO-
MeOCTa3 opraHiamy B TOMy YMUCAi i Mig Yac BariTHOCTI.

MerTa gocnifKeHHA — eKCnepuMeHTaIbHO BU3HAYU-
TV MoamdiKytouy Aito uMTpaTy Lepito Ha embpioToKCUY-
HiCTb X70pUAYy KagMilo Npu BHYTPILIHbOLIYHKOBOMY
BBEAEHHI BMPOAOBK BCbOro Nepiosy BariTHOCTI y LypPiB.

O6’eKT i meTogu pocnipyeHHa. [na embpioHanb-
HOroO OOCNIAXEHHA OTPUMYBAIM CaMMLpb LLYPIB 3 AATO-
BaHMM TEPMiHOM BariTHOCTi, BUKOPUCTOBYHOUYN METOZ,
BariHa/JIbHMX Ma3kKiB. Ha cTaaji npoectpyc Ta ectpyc nig-
CafKyBa/M CaML,iB B KNITKM 3 CAaMULAMM 3 PO3PAXYHKY
1:3, nepLunii AeHb BariTHOCTi BCTAaHOB/HOBAIM Ha NiAcTa-
Bi BMAB/MIEHHA CNepMaTo30i4i8 Yy BariHaAbHOMY Ma3Ky.
Ha 13-# Ta 20-1 geHb BariTHOCTi NPOBOAUAM OMepaTmB-
HUI 3a6ii. LLypAaT Buaydyanu 3 maTku, Nepesipsaan Ha
TECT «KMBi-MepTBi», 3BaXyBanu, NpoTokontosanu, ¢o-
Torpadysanu Ta dikcysanun y 10%- po3umHi popmaniny
ON1A MOAANbLUOrO riCTONONYHOrO AOC/IAMXKEHHA.

Ona moaentoBaHHA TOKCUMYHOI Aji ekcnos3uuii conen
KagMit0 MM NPOTArOM BCi€i BariTHOCTI CaMUUAM LLypiB
NiniT Wistar wogHa per os Yepes 30HA BBOAUAMU X10PUS,
Kagamito (B gosi — 1,0 mr/kr). Hamu obpaHo A03y, Lo
HabAMMKAETBCA [0 TAKOI, AKa MOXKe HaAXO4MUTU B opra-
Hi3M i3 HAaBKO/JIMLLHbOTO CepesoBMLLA NPU KaaMieEBOMY
3abpyaHeHHi AoBKiNaa. OKpPiM KOHTPObHOI rpynu, mo-
OentoBanachb rpyna i30nbOBAHOrO BBEAEHHA xaopuay
Kagmito B £03i 1,0 Mr/Kr Ta ekcnepMmeHTasibHa rpyna
KombiHOBaHOro BBeAEHHA xnopuay Kagmito (1,0 mr/
Kr) Ta umTpaty uepito (B 403i 1,3 mr/Kr). B ekcnepumen-
Ta/IbHUX MOAENAX BMKOPWUCTOBYBAAN PO3YUH LMUTPATY
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Lepito, OTPMMAHOro 3a akBaHAHOTeXHoAoriel. Bigno-
BilHO [0 YMOB i BUMOI NpoBefeHHA eMbpioHaNbHUX
eKCnepumeHTiB 3abe3neumnm NOBHOLHHUI XapyoBui
pauioH, BoAy ANA NUTTA | peTeNbHUIA AOMAL CAMULAM;
BHYTPILUHbOLU/YHKOBE BBEAEHHA PO34YMHIB  MeTanis
(30HAYBaHHAM) NPOBOAMAM 3 NEpLIOro AHA BaAriTHOCTI
LLIOAEHHO B OAMH i TOM »Ke yac o6m (3 10 4o 12 roauHw).
Mpo MOXKNNBY HEFATUBHY Ait0 AOCNIAKYBAHOT PEYOBUHM
Ha eMbpioHaNbHUI PO3BMTOK CYAMIM 3a 34aTHICTIO Nia-
BMLLYBaTW piBeHb eMbpioHanbHOI cmepTHOCTI (embpio-
neTanbHUIt edeKT) Ta BUKAMKATU 30BHILLHI Ta CTPYKTYpP-
Hi Bagu PO3BUTKY BHYTPILLIHIX OpraHiB (TepaToreHHui
edeKT); 3aranbHuUIt PO3BUTOK NOAIB OLiHIOBAM 33 MO-
KasHMKaMW KiNbKOCTi eMBpioHiB, KiZIbKOCTi KOBTUX Tin
BariTHOCTi AEYHMKIB cCamuLLb, Macu Tifla embpioHa, 1ioro
Bi4NOBIAHOCTI CTaAji pO3BUTKY 3a 3arasibHONPUAHATUMM
KpUTEpPiSMU eMBPiOHaIbHOTO PO3BUTKY LLYPIB.

EMBPIOTOKCUYHY Ait0 AOCNiAKYBAHUX PEYOBUH OLLi-
HIOBA/N 3@ HACTYNMHUMM MOKA3HUKAMMU:

. . B-A

1. 3aranbHa embpioHanbHa cmepTHicTb =3CE = —

Ae A — KinbKiCTb *XMBUX NN0AIB, B — KiNbKIiCTb }XOBTUX
Tin BariTHOCTI

2. MNepepaimnnaHTauinHa cmepTHictb = IIIC = E-(A+5)

B

ae A — KinbKicTb *XUBUX NA0AiB, b — KinbKicTb 3arun-
6ux (pes3opboBaHMX) NAOAIB, B — KiNbKICTb }KOBTUX TiN
BariTHOCTI

. v H —B
3. MocTimnnaHTaujiHa cmepTHictb = IlocTIC = A+B

ae A — KinbKicTb *XMBUX NA0AIB, b — KiNbKicTb 3aru-
6nux (pesopboBaHux) nnoais

4. KinbkicTb nogiB Ha 1 camky

Mig yac onepyBaHHA NiAPAX0OBYBa/IM Ki/IbKICTb MJ10-
0iB B KOXXHOMY PO3i MaTKM Ta BiANOBIAHICTb KiNbKOCTI
YKOBTMX TiN B AEYHUKY 3 BignosigHoro 6oky (puc. 1).

MiapaxyBaHHA OBTUX TiN B AEYHUKAX CaMULb O0-
3BO/IANI0 BU3HAYATM AOIMNIAHTALLIMHY CMEPTHICTb emb-
PIOHIB: AKLLO KiNIbKiCTb YXOBTUX TiN BAriTHOCTI B AEYHUKAX
6yna BMLWOI 33 KiNbKiCTb embpioHiB y BignosigHoOMy
pPO3i MaTKu, Le CBig4nIo Npo eMBbpioTOKCUYHKI BNANB
[OCNIAXYBAHOIO YMHHMKA HA npouec imnnaaHTauii Ta
HACTyMNHy 3arnbenb embpioHa LWypa — AoiMNAaHTaLiNHY
CMEpPTHICTb, @ NOCTIMMNAHTALLIHY CMEPTHICTb BU3HaYa-
/11 32 Pi3HULEI MICT iMnaaHTauii (pe3opbuii embpioHis)
B pOrax MaTKM Ta KiNbKIiCTIO nepexuslumMx embpioHiB.
[aHi nokasHUKM € 6a30BUMM NMOKasHWKamu ans obpa-
XyBaHHA 3ara/ibHoOi embpioHanbHOI CMepPTHOCTI Ta BU-
3HAYEHHA eMOPIOTOKCUYHOCTI JOCAIAKYBAHUX CNOYK.

OTpumaHi pesynbtatv 0bpobnanu metomom Bapia-
LiMHOI cTaTUCTMKKU. OUiHKY BipOrigHOCTI CTaTUCTUYHUX

PUcyHOK 1 — A — EM6pioHM B porax MaTK1 CamuLi KOHTPOJ/IbHOI FPYNU MiA Yac onepaTMBHOrO
BUNYYeHHA; b — )KOBTi Tina aeuHnKa camuui (dboto nig 6iHokynsapHoto aynoto, 36. x4,5).

JOCNigXeHb NpPOBOAWAWM 3@ AOMNOMOrol t-Kputepito
Cr'opeHTa.

LocnigeHHA Ha TBapMHax NPoBOAMAN BiANOBIAHO
[0 «3aranbHUX €TUYHUX MPUHLKUMNIB eKCNEPUMEHTIB Ha
TBapuHax» (Kuis, 2001), aki y3rogxytoTbca 3 €sponeit-
CbKOK KOHBEHLLED MPO 3aXUCT eKCnepMMeHTaNbHUX
TBapwuH (Ctpacbypr, 1985).

Pe3ynbTatu gocnigyeHHa Ta ix o6roBopeHHs. lo-
PiBHAHHA pe3ynbTaTiB i30/1bOBAHOI  Aji HM3bKUX 103
XI0pUAy KaAMilo 3 MOKAa3HUKaMM KOHTPObHOI rpynu
BMABWUIO MOro eMBPIOTOKCUYHICTb: NPWU NPAKTUYHO Of-
HAKOBIM KiNbKOCTI *KOBTUX TiN BariTHOCTI B rpyni KOHTp-
ONl0 Ta rpyni BA/AUBY XNOPUAOM KagMmito crnocrtepira-
€TbCA AocToBipHEe (p<0,05) 3HUMKEHHSA KiNbKOCTI }KUBUX
nnogis Ha 9,2% Ha 13-i1 gob6i Ta Ha — 13,3% Ha 20-i fob6i
embpioreHesy (puc. 2). Taki AaHi NiaTBEpPAXKYOTLCA Ha-
YKOBMMM €KCNEPUMEHTAZIbHUMUN pe3yibTaTaMu BNAUBY
BaYKKMX MeTaniB Ha 3arasibHUI xig embpioreHesy [8].

Mpn KombiHOBaHOMY BBEAEHHI X0pMAy KagMito Ta
HaHOUEpIto KiNbKiCTb Naoais Habaukanacb A0 KOHTP-
O/IbHUX 3HAyeHb, WO CBiAYMTL MPO MoAUDIKYOUNiA
BN/IMB LMTPATY Lepito Ha eMbpPioTOKCUYHICTb Xx10puay
KagMmito npu iXx KombiHOBaHOMY BBeEHHI B eKcnepwu-
MEeHTI Ha wypax. NonepeaHi ekcnepMmeHTanbHi poboTn
BM3HAYWUIM MO3UTUBHUI BNANB CNOAYK Liepito Ha emMbpi-
OTOKCMYHICTb BaXKKnx meTanis [9].

[Ons aetanbHOro AOCNAIAMXKEHHS CTyMNeHo embpioToK-
CMYHOCTI JOCAIAKYBAHUX CMONYK BU3HAYAIM MOKA3HUKM
embpioHanbHOi cmepTHOCTI. O6paxyBaHHA MOKa3HU-
KiB 3arasnbHOi eMbpioHaIbHOI CMepPTHOCTI 40BENO, WO
HalBULWMI piBeHb JAHOrO NMOKa3HMKa cnocTepiraBca Ha
20-11 pobi embpioreHesy B rpyni i30/1bOBaHOrO BNANBY
XN0opnaom Kagmito i gopisHiosas 0,25+0,02, wo B 6,25
pasiB nepesuulyBaB KOHTposb (puc. 3). Taka cutyauis
CKNajanacb 3aBAAKM 36iNblUEHHIO AK AoiMMNAaHTaLLin-
HOI Tak i micnaimnnaHTauiiHOT (NocTimnnaHTauilNHOT)
CMepTHOCTI B gocnigHmx rpynax. OTpumaHi gadi nia-
TBEPAKYIOTbCA  HAYKOBUMW  E€KCMepUMEHTAIbHUMM
OAHUMM LWOAO perynauii YNcenbHOCTI NAOAIB CAaMKOH
Ha ¢oHi BnAMBY gectabinisytovoro dakTopy, AKWUIA Aie
NpPOTArOM BCbOTO NepioAy BariTHOCTI, B TOMY YMCAi B 40~
imnnaHTauiiHMii nepiog, (3 1 no 4-5 aeHb BariTHoOCTI).
3aranbHOBIAOMO, WO eHepreTMYHO ANA CamMuui Lypa
6inbL BUriAHO abOPTYBATU NOAM B MOYATKOBUIA Nepios,
BariTHOCTI, HiXX B Mnepiog, iHTEHCMBHOIO OpraHoreHesy,
O 3HAMLWNO NiATBEPAKEHHA | B IHWKNX AOCNIAKEHHAX
Nno BUBYEHHIO eMBPIOTOKCUUYHOCTI BaxKKMx meTanis [10].

AHani3 OTPUMAHMX pe3ynbTaTiB NOKa3as, Lo B rpyni
KombiHOBaHOro BM/MBY X/10pU-
Oy Kaamito Ta uuMTpaTy Uepito
MOKa3HWKKM 3aranbHoi embpi-
OHaNbHOI CMePTHOCTI  AOCTO-
BipHO BWLLi 32 KOHTPO/bHI, ane
HUMXKYi 32 CMepTHICTb B rpyni
BMNAMBY XNOPUAOM Kagmito. Ha
13- pobi embpioreHesy B 1,75
pa3iB embpioHanbHa CMEPTHICTb
HUXKYa 33 TaKUMA MNOKA3HWK B
rpyni BNAMBY KagMmito Xaopu-
[0M, a Ha 20-¢ no6i B 1,78 pasis.
JoimnnaHTauitHa embpioHanb-
Ha CMEpTHICTb B KOHTPOJIbHIN
rpyni 6yna BiacyTHs Ha 13-Ty
[oby embpioreHesy, a Ha 20-Ty
ctaHosuna 0,01+0,01, B rpyni
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W xn0pua Kagmito

M BBEJleHHA X/0pUAY KaaMito Ta
umnTpaty uepito

Taki pesynbtatv moaudiky-
HOYOoi  A4il HaHouepito uuTpaty
Ha embpiOTOKCUYHICTb Kaamito
MOACHIOETbCA TUM, LO BUKO-
PUCTAHHA OpPraHiYHMX KUCNOT B
NOEAHAHHI 3 HAHOYACTUHKaMMU
MiHepasibHUX enemeHTiB 3abes-
ne4yye BUCOKMM piBeHb iX 3aCBO-
IOBaHHSA B OPraHiami, HU3bKMUM
piBEHb TOKCMYHOCTI, 3HA4YHO
BULLMI BionoriuHumii edekT [9].

[JoseneHo, WO oOpraHiyHi
KUC/IOTU, Y TOMY YNUCAI | TMMOH-
Ha, CTBOPOKOTb 3 bGioreHHMMK
meTanamm gobpe posumnHHi coni
3 BMCOKMM piBHem biogocTtyn-
HOCTI. LluTpaTn makpo- Ta Mikpo-

PUcyHOK 2 — MoKa3HUKM cepeaHiX 3HaYeHb KiSIbKOCTI }XMBMX eM6pPiOHIB B KOHTPONbHIN Ta
eKcnepuMeHTanbHUX rpynax (Bicb opauHar).

eNemeHTiB € besneyHumn ans
300pOB’A, A03BONEHI ANA 3aCTO-
CyBaHHA B XapyoBUX NPOAYKTaX,

13 poba 20 poba

B KoHTposb

B Xnopug Kagmito

m KombiHoBaHe BBEAEHHSA

BO/IOAIIOTb QHTUOKCUAAHTHUMM
Ta pafionpoTeKTOPHUMMK Bnac-
TUBOCTAMM. A UUTPATWU, OTpU-
MaHi 3 BMKOPUCTAHHAM HaHO-
bioTexHonorin  matoTb  bGinbLuy
6iosioriyHy aKTUBHICTb, TOMY iX
BMBYEHHA BM/IMBY HA OpPraHiam
Ta npouecu embpioreHesy Ao-
CUTb aKTyanbHi 3 ornagy Ha
MOMK/IMBICTb BUAB/IEHHA HOBMX
6ioaHTOroHicTiB eMbpioTOKCKY-
HocTi Kagmito [8,9,10].
BUCHOBKU. AHani3 oTpuma-
HUX pe3y/bTaTiB A0BIB embpio-
TOKCUYHICTb XN0pnay Kaamito B
3a3HayeHin [o03i, Wo BMpaa-

XNOpUAY KafMito Ta uuTpaTty
uepito

PucyHoK 3 — MoKa3HUKM 3arasibHOI eM6PioHaIbHOI CMEPTHOCTI B KOHTPO/IbHI Ta

€KCnepumeHTaNnbHUX rpynax.

i30/1bOBAaHOr0 BM/IMBY X10PMAOM KagMito 3pocTasia B
2,6 pasiB. MNpn KombiHOBaHOMY BBeAEHHI AOCNiAKYBa-
HUX YMHHUKIB LLel NOKA3HMK 3HMKYBABCA A0CTOBIPHO
Yy MOPIBHAHHI A0 rpynu i30/1bOBaHOroO BBeAEeHHA. [Micna-
iMnnaHTaLiiHa CMEpPTHICTb BU3HaYanacb B KOHTPO/IbHIM
rpyni Ha 13- go6i 0,05+0,01 Ta Ha 20-I1 3HUKyBaNachb
00 0,04+0,01, BBeAEHHA XN0pUAY KagMito 36in1bllyBano
Len NokasHuK B 2,7-2,9 pasis BianosigHo. KombiHoBaHe
BBEEHHA NPU3BOAMJIO A0 3HUKEHHA NOCTIMMNIAHTAL,iIN-
HoOi eMbpioHanbHOI cMepTHOCTI. TO6TO MU cniocTepiranu
BUpPaKeHy moaudiKytouy Aito uuTpaTy uepito Ha 6a3oBi
NOKa3HMKN eMBPIOTOKCMYHOCTI X/IopMay Kaamito B eKc-
NepUMEHTI Ha Lypax.

€TbCA AOCTOBIPHUM 3HUMKEHHAM
cepegHiX MOKAa3HMKIB KiNbKOCTI
embpioHiB B nocnigi, 36inblueH-
HAM 3arajsibHOi embpioHaNbHOI
CMepTHOCTI Ta 36iNblUeHHAM MOKA3HMKIB A0iMNIaHTa-
LiiHOT Ta nmicnaimnnaHTauiiHoi embpioHanbHOI cmepT-
HOCTI B eKCMePUMEHTI Ha Lypax.

Mpn KombiHOBaHOMY BBEAEHHI X/n0pMay Kagmito 3
LMTPATOM LEepito MOKAa3HMKM eMBpioHaNbHOrO PO3BU-
TKY 6yNM BULLMMM 32 TPYNY KagMieBoi iHTOKCMKaLLii, Wwo
CBiAYNTb NPO MoANDIKYHOUMIA BNIMB LEepito Ha embpio-
TOKCUYHICTb X/10pnAay Kagamito.

MepcnekTMBM noAanblunx AocaigKeHb. Ha Haw
nornag, NepcnekTUBHUM € TiCTO/IOTIYHE AOCNIAMKEHHA
embpioHiB Ta ix opraHiB nicna BNAUBY XJI0PUAOM Kaj-
Mit0O 3 METO MPOTrHO3YBAHHA MOM/IMBUX 3MiH Ha TKa-
HUHHOMY PiBHI NPU KagMIEBIN iIHTOKCUKaLLi.
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BU3HAYEHHA MOAUDIKYIOYOI AlT LIUTPATIB METANIB HA EMBPIOTOKCUYHICTb KAAMIIO V LLIYPIB

LLlaTopHa B. ., Mapeupb B. I., baitbakos B. M., KoHoHoBa I. ., CnecapeHko O. I, Llamenawsini K. /.

Pe3tome. CTabinbHicTb XiMiYHOro ckiagy € OAHWM 3 HaMBaXKAMBIWKMX i 06OB’A3KOBUX YMOB HOPMasbHOMO
dYHKULIOHYBaHHA opraHiamy, a AediumT XKUTTEBO BaAXK/IMBUX MIKPOENEMEHTIB i NiABULLEHA KOHLEHTPaL,A TOKCUY-
HUX B HAaBKOJIMLUHbOMY CEpPesOBULLI NPU3BOAATb 40 HECMPUATAMBUX BNAUBIB Ha XKUTTELIANBHICTD NHOAMHU Ta Xig
embpioreHesy. AKTyanbHUM HaNPAMOM MOPdONOFIYHUX eKCNePUMEHTAIbHUX AOCNIAKEHD € MOLYK HOBUX MOXKAU-
BUX Bi0AHATOrOHICTiB TOKCUYHOCTI CMONYK KagMito cepefi MiKpoenemMeHTiB, fKi 34aTHi BNAMBATU Ha AiceNemMeHTo3H,
NiATPMMYOYM TOMEOCTA3 OpPraHi3my B TOMy YMCAI i Nig, Yac BariTHOCTI.

MeTa 4ocnigKeHHA — eKCNepMMeHTaIbHO BU3HAYMTU MoAMIiKYOUY Aito LMTPaTy Lepito Ha eMOpPioTOKCUYHICTb
Xnopuay Kagmito npu BHYTPILWHbOLIIYHKOBOMY BBEAEHHI Yy wWypiB. N8 MogentoBaHHA BNAMBY i TOKCUYHOI Ail
eKcno3mu,ii Kaamito NPOTAroM BCi€i BariTHOCTI camMKam Lwypis AiHii Wistar wopgHa per os yepes 30H4, BBOAUAN X0~
pua kaamito (8 4o3i — 1,0 mr/Kr). Y apyrii ekcnepumeHTanbHii rpyni nposoauan KombiHoBaHe BBeAEHHA Xa0puay
Kaamito (8 mo3i — 1,0 mr/Kr) i umTpaty uepito (B go3i 1,3 mr/Kr).

MopiBHAHHA pe3ynbTaTiB eMOPIOTPONHOT Aii HU3bKUX A03 XN0PUAY KaZMito 3 MOKa3HUKAMM KOHTPO/IbHOT rpynu
BUABWJIO MOro eMBPiOTOKCUYHICTD, LLLO BUPAXKANOCA B OCTOBIPHOMY 3HUMKEHHI KiIbKOCTI KMBUX NN0AiB i NiABULLEHHA
piBHA eMbpioHaNbHOI CMEPTHOCTI.

Mpy KombiHOBaHOMY BBeAEHHI XI0pUAY KaAMito Ta LMTPaTy Lepito 3HUMKEHHA KiNbKOCTI NIOAIB i MOKa3HMKK
embpioneTanbHOCTI B NOPIBHAHHI 3 rpynoto BNAMBY XJ10PUAOM Kaamiem 6ynm 3HaUHO HUKYe. TaKi AaHi cBig4aTtb Npo
MoandiKye BNAMB LUTPATY Lepito Ha eMOPIOTOKCUYHICTb XI0pMAY KaZMito B eKCNePUMEHTI Y LLypiB.

KntouoBi cnosa: xsopug Kagmito, LUTpaT Lepito, embpioreHes, eMOpPiOTOKCUYHICTb, eMBpiOHaIbHa CMEPTHICTD,

uypu.

OMPEAENEHUE MOAUDULIUPYIOLLIETO OEACTBUA LIUTPATOB META/IZIOB HA 3MBPUOTOKCUYHOCTb
KAAMMUA Y KPbIC

LLaTopHas B. ®., Napey, B. U., baiibakos B. H., KoHoHoBa WU. U., ChecapeHko E. I, Wamenawsunu K. J1.

Pe3tome. CTabUNIbHOCTb XMMMUYECKOTrO COCTaBa SIBAAETCA OAHMM W3 BA*KHEMLWWX U 06A3aTeNbHbIX YC/I0BUIA
HOpManbHOro d)yHKLI,VIOHVIpOBaHVIﬂ OopraHnsma, a ,El,ed)VILI,VIT XU3HEHHO BaXXHbIX MMKPO31eMeHTOB U NOBbllWeHHaA
KOHUEHTpaUunA TOKCUYHbIX B Opr)KaIOLLI,ef/'I cpeae npuBogAaT K HeﬁnarOI'IpVIHTHbIM BO3,CI,€VICTBVIHM Ha Xu3HeaeA-
TE/IbHOCTb Ye/I0BEKA U X04, ambpuroreHesa. AKTyasibHbIM HanpaBaeHUEM MOPPONOTNYECKMX SIKCMEPUMEHTAIbHbIX
nccnefoBaHUM ABAAETCA MOUCK HOBbIX BO3MOXHbIX HMOAHATOrOHMCTOB TOKCUYHOCTM COEANHEHUI KaamuaA cpeam
MUWKPO3/1EMEHTOB, KOTOPble CMOCOGHbI BAMATbL Ha ANCENEMEHTO3bl, NOALEP!KMBAA FTOMEOCTa3 OpPraHM3mMa B TOM
yncse 1 Bo Bpems bepemeHHOCTH.

Llenb vccnenoBaHma — sKCNePUMEHTaIbHO ONpeaennTb moguduumpyollee AeNcTBME UMTPaTa Lepma Ha am-
6pMOTOKCVNHOCTb Xnopuaa Kaamua npn BHyTphnXeayago4yHom eBeJeHUN Y KPbIC.

Ons moaenmpoBaHua BANAHUA Y TOKCUYECKOTO AEeMCTBMA 3KCMO3MLMN KagMMA Ha NPOTAXKEHUN Bcel bepemeH-
HOCTM CaMKam KpbIC nHMmM Wistar exkeZlHEBHO per 0s Yepes 30H4 BBOAUNM Xopug, Kaamusa (B aose — 1,0 mr/kr). Bo
BTOPOW 3KCMEPUMEHTA/IbHOM rpyrne NpoBoANAM KOMBMHNPOBaHHOE BBEAEHME Xa0puaa Kagmus (B gose — 1,0 mr/
Kr) v uutpaTta uepus (B gose 1,3 mr/kr). CpaBHEHME pesynbTaToB 3IMBPUOTPOMNHOIO AENCTBMA HU3KUX [03 X/10pUaa
KagMmA C NOKA3aTeNIAMM KOHTPO/IbHOM FPYMMbl BbISBUIO €0 3MOPUOTOKCMYHOCTb, YTO BbIPAarKaioChb B LOCTOBEPHOM
CHUXEHWUUN KOJIMYECTBA ¥KUBbIX MJI0A0B M NMOBbILEHUN YPOBHA 3MOPUOHANbHON CMEPTHOCTU.

Mpn KOMBMHUPOBAHHOM BBEAEHUUN XA0PUAA KagMUsA U LMTPaTa LEepPUs CHUNKEHME KOSIMYECTBa MJIOLOB M Mo-
KasaTtenim aMmbproneTanbHOCTU MO CPAaBHEHUIO C FPYNMon BAUAHUA XJI0PUA0M KaamueM Bbinn 3HAUNTENTIbHO HUKE.
Takue gaHHble CBUAETENbCTBYIOT O MOANPULMPYIOLWEM BIMAHUMN LMTPaTa LEepma Ha SMOPUOTOKCMYHOCTb X10puaa
KagMu1A B IKCNEPUMEHTE Y KpbiC.

KntoueBble c/10Ba: X/10pna, KagMus, LUTPAT Lepus, smbpunoreHes, sSMO6pMOTOKCUYHOCTb, SMOBPUOHANbHAA CMepPT-
HOCTb, KPbICbl.

DETERMINATION OF THE MODIFYING INFLUENCE OF METAL CITRATES ON THE EMBRYOTIC TOXICITY OF
CADMY IN RATES

Shatorna V. F., Garets V. I., Baibakov V. M., Kononova I. ., Slesarenko O. G., Shamelashvili K. L.

Abstract. The change in the environment of the industrialized countries prompts an intensive study of the impact
of environmental factors on biological objects. The growth of urbanization inevitably leads to the complication of
environmental conditions in cities, in the areas occupied by industrial enterprises, transport highways, as well as in
the adjacent territories.

In many countries, the priority group of eco-toxicants are heavy metals and, in particular, cadmium that reacts
with superphosphate and is easily digested by plants in fairly large quantities.
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Thus, the problematic direction of morphological experimental research is the search for new possible bioana-
togonists of toxicity of cadmium compounds among microelements that are capable of influencing dyslementosis,
supporting the homeostasis of the organism, including during pregnancy.

The experiment used cadmium chloride end citrate cerium.

The purpose of the study was to experimentally determine the modifying effect of citrate cerium on the embryo-
toxicity of cadmium chloride when administered intragastric to rats.

Object and methods. To simulate the effects and toxic effects of exposure to cadmium, throughout the preg-
nancy, Wistar’s female rats received cadmium chloride (1.0 mg/kg) each rat daily through the probe. In the second
experimental group, the combined administration of cadmium chloride (1.0 mg/kg) and citrate cerium (1,3 ug/kg).
The probable negative effect of the test substance on embryonic development was judged by the ability to increase
the level of embryonic mortality (embryoal effect) and cause external and structural defects in the development of
internal organs (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 development of rats.

Results and discussion. Comparison of the results of the embryotropic action of low doses of cadmium chloride
with the parameters of the control group revealed its embryotoxicity, with practically the same number of yellow
bodies of pregnancy (10.25 + 0.27) in the group of exposure to cadmium chloride there is a significant (p <0.05)
decrease in the number of live embryos by 11.7% on the 13th day and by 17.3% on the 20th day of embryogenesis.

When combined with the introduction of cadmium chloride and cerium citrates, the decrease in the number of
embryos in comparison with the control values was significantly lower: Such data indicate a decrease in the level of
embryotoxicity of cadmium chloride by citrate cerium when combined with the introduction into the experiment
in rats.

The calculation of the indicators of general embryonic mortality revealed that the highest level of this indicator
was determined on the 20th day of embryogenesis in the group of isolated effects of cadmium chloride and was 0,25
+ 0,02, which was 6.25 times greater than control. This situation was due to an increase in both preimplantation and
post implantation mortality in the experimental group.

Conclusions. The rates of embryonic development were better when combined with cadmium chloride with
citrate cerium than the cadmium intoxication group. It indicates the modifying effect of the citrate cerium on the
embryotoxicity of cadmium chloride.

Key words: cadmium chloride, citrate cerium, embryogenesis, embryotoxicity, embryonic mortality, rats.
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