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Pe3stome. C Lenblo ycTaHOBNEHMA 0CObEHHOCTEN ambpuoreHesa U AMHAMUKM MPOCTPAHCTBEHHO-BPEMEHHbIX
M3MEHEHUI CTPOEHUA HUMKHEN YeNtoCTU B paHHEM Nepuoae OHTOoreHesa Yenoseka uccnegosaHo 30 npenapaTtos
3apoablleit n nepeansofos yenoseka 4,0-30,0 MM TEMEHHO-KOMYMKOBOM ANHbI (4-8 Heaene BHYTPUYTPOBHOro
pasBuTMA) C NPUMEHEHNEM KOMMNIEKCA MeTOA0B Mopdonornieckoro nccaenosaHma (MopbomeTpus, U3rotoBaeHne
cepuii nocnenoBaTesbHbIX TMCTONOTMYECKMX CPE30B, MUKPOCKOMUA, TPEXMEPHOE KOMMbIOTEPHOE PEKOHCTPYKLMUMK,
CTaTUCTUYECKUIA aHaNM3). YCTAHOBIEHO, YTO UCTOYHMKAMM 3aKNALKM HUNKHEN YeNtoCTU ABNSAIOTCA KNETKN MEe3eHXU-
Mbl HUXKHEYENIOCTHBIX OTPOCTKOB NEPBOW KabepHoW ayrun, Kotopble 06pasytoTcsa B Havyane 4-i Hegenu pasBuTUA.
Ha 8- Hepene pasBMTUA HAUMHAETCA UHBOIOLMA MEKKENEBOTO XPALLLA, KOTOpPasa CONPOBOXKAAETCA OKOCTEHEHNEM
BCErO 3a4aTKa HUXKHEW YeNtoCTH, MO3TOMY 3TOT NePUO Pa3BUTUA CNedyeT CYUTATb KPUTUYECKMM — BPEMA BO3MOMK-
HOrO MOAB/MIEHWA BAPMAHTOB U BPOXKAEHHbIX MOPOKOB OpraHa. Xpaw, MeKKensa yyacTsyeT B pa3BUTUM KOCTeN opraHa
cnyxa.

KnioueBble cnoBa: HUMKHAA YeNtoCTb, 3apoAblll, nepeannod, xpAw, Mekkensa, BHYTpUyTpobHoe passuTuHe,
YyesoBek.

PECULIARITIES OF THE MANDIBULAR MORPHOGENESIS IN THE EARLY PERIOD OF HUMAN ONTOGENESIS

Tsygykalo O. V., Palis S. Yu.

Abstract. With the purpose to determine peculiarities of embryogenesis and dynamics of spatial-temporal
changes of the mandibular structure at the early period of human ontogenesis 30 specimens of human embryos
and pre-fetuses 4,0-30,0 mm of the parietal-coccygeal length (PCL) (4-8 weeks of the intrauterine development)
were examined. The investigation was carried out with the use of a complex of morphological methods of exami-
nation (morphometry, preparing series of successive histological cuts, microscopy, three-dimensional computed
reconstruction, statistical analysis). Mesenchymal cells of the mandibular processes of the first gill-like arch formed
at the beginning of the 4" week of development are found to be the sources of mandibular anlage. The mandibular
processes grow quickly till the 5" week of the intrauterine development. They merge between themselves along
the midline and originate the formation of the mandible and lower lip. Preliminary the base of the mandibular arch
consists of two Meckel’s cartilages — derivatives of the first pharyngeal arch. They are first seen at the 5" week of the
development (embryos of 4,0-5,0 mm PCL) in the form of thickly located of small cells of an oval shape surrounded
on the periphery with the layer of chondrocyte-like cells. At the 8" week of the development involution of Meckel’s
cartilage begins, associated with ossification of the whole rudiment of the lower jaw. Therefore, this period of de-
velopment should be considered as a critical one — sometimes variants and congenital defects of the organ occur.
Meckel’s cartilages participate in the development of the acoustic organ bones.

Key words: mandible, embryo, pre-fetus, Meckel’s cartilage, intrauterine development, human.
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OCOBJINBOCTI MOP®OOrNI PETAIBHOI NEYIHKU LLYPIB NI BNJIMBOM
ALETATY CBUHLIIO TA 3A YMOB KOPEKL|IT HAHOCPIENIOM

O3 «HinponeTpoBcbKa meauyHa akagemia MO3 YKkpainu» (m. AHinpo)
verashatornaya67 @gmail.com

38’A30K ny6niKaujii 3 n1aHOBMMMK HayKOBO-40CNiIA-
HUMK poboTamu. [oCnifXKEHHS BMKOHAHO Yy pPaMKax
HayKoBO-AoCNiaHOI poboTn Kadbeapwn meauuHoi 6io-
norii, papmakorHosii Ta 60TaHikM [eprkaBHOro 3aknaay
«JIHinponeTpoBCcbKa meamyHa akagemia MO3 YKpaiHnu»
«bionoriyHi ocHoBM MopdoreHesy opraHiB Ta TKaHMH Nig,
BMN/JIMBOM HaHOMETANIB B eKcrnepumeHTi» (Ne aeprKaBHOi
peecTpauii 0115U004879).

Beryn. Bigomo, o B YKpaiHi ckianaca KpUtuyHa cu-
Tyauis Bi4HOCHO PO3MOBCIOAMKEHHA OAHOMO 3 HAWMOLWM-
PEHILINX TOKCMKAHTIB TPYNW BaXKKUX MeTasiB — CBUHLA
Ta Moro cnonyk. B octaHHilt Yac ocobavBa yBara npuai-
NIAETbCA BMBYEHHIO BM/IMBY HA OPraHi3M HU3bKWUX KOH-
LLeHTpaLii CNOMYK CBUHLLO, AKi B YMOBAX TEXHOFEHHOTO
3abpyAHEHHA OTOTOMHIOKTLCA 3 LiIKOM A0NYCTUMUMM.

CBUWHeLUb TOKCMYHO BMNJIMBAE AK HA OpraHiam martepi nig,
Yyac BariTHOCTI, TaK i Ha cam NAaiA. HaBiTb Yy Mannx KOHUEH-
TpaLiax BiH BMKAMKAE O3HAKW BiACTaBAHHA Y PO3BUTKY
notomcTtsa. [Npoxoaaum yepes NaaLeHTy CBUHELb BUKN-
Ka€ KOMMIeKC MOPONOriYHNX 3MiH B HUPKAX Ta MeyiHLi
embpioHa.

B embpioHanbHMIM Nnepios po3BMTKY B NeYiHLy, 3 04HO-
ro 6oky, BiAbyBaeTbCcA aKTMBHE POPMYyBaHHA renaToum-
TiB, @ 3 iHLWOro — Mae MicLie NpoLec KPOBOTBOPEHHSA, AKUI
[OCArAE MAaKCMMyMy Ha 5 micAuiB BHYTPIiLLWHbOYTPOGHO-
ro PO3BUTKY Y JIIOANHM, @ NOTIM MOCTYNOBO 3racae. Tomy
OOUINbHO iAeHTUIKYBAaTU PEYOBUHM, 34aTHI 3anobiratm
nopyLIeHHAM renaTtoreHesy, obymoBneHi gieto auertaty
cBuHUto [1]. [Jo 6ioaHTaroHicTiB CBUHLIO BigHOCATHCA
KaNbLii, MarHin, LMHK, 3ani3o, xpom, docoop, cenen. Lli
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MIKpOENIEMEHTN 3HMXKYIOTb PiBEHb CBUHLIO B OpPraHi3mi,
a npenapaTu Ha iXx OCHOBI 3aCTOCOBYOTLCA AA NiKyBaHHA
XPOHIYHOI CBUHLIEBOT iHTOKCKKaUi [2,3].

BMBYEHHA B3aEMOAII OKpPEMMX MIKPOEeNeMeHTIB B
OpraHiami Npu X cNiAbHOMY HaAXOAXKEHHI aKTyanbHO B
NPOMMUCNOBUX perioHax YKpaiHu. CyyacHi gocnigKeH-
HA [03BOAMAM CHOPMYNIOBATU MPUYMHHO HaCNiAKOBUM
3B’A30K MiXK CNOCOBOM }KUTTA, HABKOIULLHIM cepesoBu-
Lem i 300poB’AM pi3HMX rpyn HaceneHHA. CTanictb mi-
KpOenemeHTHOro CKaay € OgHMM 3 060B’A3KOBMX YMOB
HOpPManbHOro (YHKLiOHYBAaHHA OpraHiamy, a aediunt
KUTTEBO BAXKAMBUX i MiABMLLEHA KOHLEHTPALIA TOKCMY-
HUX MIKPOENIEMEHTIB Y HABKOAULIHbOMY CepenoBMLLL
Npu3BOAATb [0 HECMPUATAUBUX BMAUBIB HA NHOOUHY
[4,5]. OcobnnBO YyTNIMBI 4O CBUHLEBOrO BMNAMBY BariTHI
MKIHKM | i, [ia cBMHUO Nig, Yac BariTHOCTI NpM3BOAMUTb
[0 BUKMAIB Ta MEPTBOHAPOAMKEHHA, NepeayacHNX Nono-
riB i aHoOManilt pisHUX opraHiB naoga. Y cyd4acHomy CBiTi
BCE YacTille 3yCTPiYaeTbCA NATONOrisA NeYiHKKM, NoB’A3aHa
3 BMJINBOM TOKCMYHUX PEYOBMH Yy NPeHaTasibHOMYy OHTO-
reHesi [4]. Ik Bigomo, B embpioHanbHOMY nepioai pos-
BUTKY, Ne4YiHKa BMKOHYE KPOBOTBOPHY YHKLjO, OgHaK
CMOJTYKM CBMHLLIO, B CBOIO YEPTY, BUKINKAOTb NMOPYLUEHHSA
KPOBOTBOPEHHSA, A€30praHi3aL,ito napeHXimn i cyauHHOro
KOMMOHEHTY OpraHy.

Y HayKOBO-TEXHIYHOMY NPOrpeci HWUHi B YCbOMY CBITI
BM3HaAYa/lbHa PO/ib HaNEXUTb HaHOMaTepianam [5]. Ha-
HOYACTKM BOJIOAjOTb 30BCIM iHWMMUK Di3UKO-XIMIYHMMM
BNACTMBOCTAMM i BionoriyHOW Aj€to Ha BigMiHY Bif peyo-
BMH, WO 3HaXoAATbCA B 3BUYANHOMY i3MKO-XiMiYHOMY
CTaHi. Tomy focnigKeHHs iX BNAUBY Ha 340P0B A TOAMHU
i CTaH OOBKINNA € BaXAMBUM ANA CydacHOi Hayku. Cepen,
YCbOro pPO3MaiTTA HaHOYACTMHOK MeTaniB ocobamsy
yBary BMK/IMKaOTb HAaHOUYACTMHKM 30/10Ta i cpibna. Llinto-
i BNIACTUBOCTI LUMX enNemMeHTiB 06yMOB/IOIOTL 3acToCy-
BaHHA iX B NPaKTUYHii meauumHi. OaHaK BNAMB cpibna
Ha renaTtoreHes 3a/IMWaETbCA HEBUBYEHUM.

TaKMM YMHOM, aKTyaslbHUM € AOCNIAKEHHA Mmoandi-
KYHOUMX BNIACTUBOCTEN LUTPATY CPibna Ha neyviHky embpi-
OHiB LLYpiB B yMOBaX CBMHLLEBOI iIHTOKCUKALLiI.

MeTta focnipgyKeHHA: BUBYMTU AMHaMiKy mopdono-
riYHOro CTaHy neyiHkM emMbpioHiB LwypiB 16 i 20 gHA emb-
piOHaNIbHOrO PO3BUTKY Mifg, BNAMBOM UMUTPaATy cpibna B
YMOBaxX CBMHLEBOI iHTOKCMKALLT Ta Npu KoMbiHOBaHOMY
BBEAEHHI CBMHLO 3 LMTpaTOM cpibna.

06’eKTi meTOoAM JOCNiAXKEHHS. B AKOCTi eKcnepnmeH-
TaNbHUX TBAPWH bynn BUbpaHi wypwu (32 6innx ctateBos-
pinnX camoK CTaHZapTHOI Baru i Biky). JocniarKeHHs Ha
TBapMHax NPOBOAMAM BiAMNOBIAHO A0 «CRiNbHUX ETUYHNX
NPUHUMNIB eKCnepMMeHTiB Ha TBapuHax» (Kuis, 2001),
AKI Y3roAKyroTbCcA 3 EBPONENCbKOI0 KOHBEHLLED NPO 3a-
XUCT eKcnepumeHTanbHux TBapuH (CTpacbypr, 1985). B
eKCNepMMEHTaNIbHUX MOAENAX BUKOPUCTOBYBAIN PO3UYMH
auertaty cBUHLUO (BMpobHUK — 3AT «HaykoBo-gocniaHui
ueHTp dapmakrotepanii», m. CaHKT-lNeTepbypr, Pocis) i
PO3YMHU LMTPATY Cpibna, OTPMMAHOTO i3 3aCTOCYBaHHAM
AKBaHaHOTEXHONOTIi, 3riAHO 3 AOrOBOPOM MPO HAYKOBO-
TEXHIYHe CniBpOBITHMLUTBO Mix [epKaBHOK YCTaHOBO
«[IHinponeTpoBcbKa meanyHa akagemia MO3 YKpaiHu»
Ta YKPaiHCbKMM AepXKaBHUM HAYKOBO-AOCAIAHUM iH-

CTUTYTOM HaHobioTexHo/Oril | pecypcosbeperkeHHsa (M.
Kwuis).

MogentoBaHHA BNANBY PO3YMHIB MiKpOEIEMEHTIB Ha
OpraHi3am caMKku i Ha embpioreHes y LlypiB NPOBOAUIN
3a HaCTyMHO cxemoto. Bci wypwu byamn posgineHi Ha 4
rpynu: | rpyna (KOHTPOAbHA) — TBAPMHM, SKUM BBOAUIU
AncTUNboBaHy Boay; Il rpyna (CBMHUEBOI iHTOKCMKaLi)
— TBapWHW, AKi OAEepKYBaM PO3YMH aLEeTaTy CBMHLIIO B
KoHUeHTpauii 0,05 mr/kr; Il rpyna (kombiHoBaHOro BMAK-
BY) — TBAPMHU, AKUM BBOAMAWN PO3YMH aALLETATy CBUHLLIO
B KoHUeHTpauii 0,05 mr/Kkr i posunH uutpaty cpibna B
KOHLeHTpaUii 2 mKr/kr; IV rpyna (i30n1b0BaHOro BnAuBY)
— WypW, WO OTPUMYBAAN PO3YUH LUMTPATY Cpibia B KOH-
LeHTpaLi 2 MKI/Kr.

BianoBigHO [0 3arafIbHONPUNHATUX IHCTPYKLIN Npo-
BELEHHA eKCNepMMEHTaNbHUX POBIT, PO3YMHU MIKpO-
e/leMeHTiB BBOAW/IM CaMKam 4epe3 30HA, NnepopasibHo
OAMH pa3 Ha [06y, B OAMH i TOM e 4Yac, MOYMHaoUM 3
nepLloro AHA BariTHocTi, Ha 16- 1 i 20-1 geHb BariTHOCTI
NpoBoANIM onepaTUBHUIA 3abili. EMbpioHis Buayyanu 3
MaTKK, MPOBOAMAN NiHIMHI i MacoBi BUMIpIOBaHHA, Nicaa
yoro ¢ikcyBanu B 10% -po3umHy HelTpanbHoro ¢popmanni-
HY Ha 24 roauHu1, NoTim 3 embpioHiB BignpenapoByBanu
neyiHKy 414 NoAaNbLUOrO MCTONOMNYHOMO AOC/IAKEHHSA.

Pe3ynbTaTv foCnigyKeHHA Ta iXx o6roBopeHHA. Hauwi
eKCnepuMeHTaNbHi JOCNIAXKEHHA BUABUAW TenaToToOK-
CUYHICTb 3a3HaYeHMX [103 aleTaTy CBUHLIO Y eMbpioHiB
LypiB rpynn CBMHLIEBOI iIHTOKCMKALLi, WO NpoABAAnocA
BiACTaBaHHAM B GpOpPMyBaHHI NeYyiHKoBMX Hanok, CTIHOK
CYAMH Ta CTyMNeHI KPOBOHAMOBHEHHSA iX AK Ha 16 Tak i Ha
20 fo6i embpioreHesy. Y HOpMmi neyviHKa ccaBLiB y npe-
HaTa/IbHOMY MepioAi OHTOreHe3y BWKOHYE CUHTETUYHY
Ta KPOBOTBOPHY QYHKLLO, Yy 3B8’A3KY 3 UMM Ma€E nocune-
Hy BacKynsapusauito. Y ¢eTanbHin neviHui Hamu BU3Ha-
Ya/INCb FEMOMNOETUYHI KNITUHMK, AKI MalOTb BEAMKe A4PO0
i He3HayHy KinbKicTb umTonnasmu. KposoTBOpeHHA Yy
NeyiHLi Ma€e eKCTPaBACKYASPHUI XapaKTep, KPOBOHOCHI
CYANHW NpeACTaBieHi apTepiamW, LEeHTPasbHUMK Be-
HaMK Ta CMHycoigamu. K NOKasas aHani3 ricToNorivYHMX
3pi3iB y rpyni CBUHLLEBOro BM/MBY KiNbKiCTb KPOBOHOC-
HUX CyauH eMbpioHanbHOI Ta deTanbHOI NeYiHKM 3HaYHO
36iNblUeHa, CyANHN KPOBOHAMOBHEHHI, Y NPOCBITI cyauH
OKpiM epUTPOLMTIB HAABHI AAEPHI KNITUHK, AKI CXOXi Ha
nimdoumnTtn, cnoctepiraetbca remonia eputpoumtie. Cy-
OWHW NeviHKkK naogis wypis 20 nobu embpioreHesy, AKi
nignArany BAAMBY HWU3bKMX A03 aueTaTy CBUMHUO, Byaum
He /IMLEe KPOBOHAMOBHEHI, afe iX Ki/IbKiCTb 3HAa4YHO 36inb-
LeHa y NMOPIBHAHHI 3 KOHTPO/IbHOK Tpynoto, BigHOCHA
naowla cyguH ctaHosuna 48,17 + 1,38%, Wwo nepesuLLy-
BA/I0 3HAYEHHA B KOHTPO/bHIW rpyni Ha 42% (p <0,001)
KinbKicTb reMonoeTUYHMX KAITUH 36inblueHa NOPIBHAHO 3
KOHTPOJIEM, LLO CBiAYMTb NPO CMOBI/IbHEHHA A03PiBaHHA
neyiHkK y BiANoBiAp Ha Ajto cBuHLO (puc. 1-A).

CTpYKTypHa oOpraHisauis embpioHanbHOI MNeyiHKK
LLypiB, MaTepi AKMX OTPUMYBAIM aLEeTaT CBMHLO Nig, Yac
BariTHOCTi, NPW Bi3yasbHi/ OLIHLi CyTTEBO He BiApi3HSA-
eTbcA. [pn oujiHLi ricTonoriyHMx 3pisis nedviHkn 16 1a 20
OHA PO3BUTKY MEYiHKOBI YacTOUYKM HechOopMOBaHi, cro-
JIYYHOTKAHWHHI MPOLLAPKM Bi3yasibHO He NPOrNAAaTLCA,
6anKkM He cPopmoBaHi, NpPoTe BUABAAETLCA MaNOYTHA
LeHTpa/sbHa BeHa, AKa MiCTUTb eputpountn. CnHycoigu
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Puc. 1. ®etanbHa neviHKa wwypis 20-i 4061 Po3BUTKY: A — rpyna cBUHLEBOro Bnausy, b — rpyna Bnavsy HaHocpi6aom. CTpinkamu no3HaveHi
CYAUHM, AKi MIiCTATb remoNi3oBaHi epUTPOLIMTU Ta KNITUHU AaepHOro Tuny. lemaTokcuniH-eo3unH. x400.

PO3LWMPEHi Y NOPIBHAHHI 3 KOHTPONBHO FPYMNOK, MOBHO-
KPOBHI, KifIbKICTb CyAMH 3HAYHO 36i/1blUEHA Y NMOPIBHAHHI
3 KOHTPO/IEM, LLO € MPOABOM OKCMAATUBHOIO CTpecy, Y
BiZMOBIAb Ha Ait0 CBMHLIO. Y NapeHXimi opraHy npeacTas-
NeHi OCTPIBLL KPOBOTBOPEHHA, KiNIbKICTb reMONoeTUYHMX
KNITWUH 3HAYHO BiNbLua Yy NOPIBHAHHI 3 KOHTPOJ/IBHOO rPY-
noto. Ha 16 geHb renaToumMT NOOAUHOKI, @ Ha 20 AeHb
KIZIbKICTb iX 3HAYHO MeHLIa Y MOPIBHAHHI 3 KOHTpOaEeMm.
Ha Hawy aymky, ue CBigYMTb NPO 3aTPUMKY [03piBaHHA
neyviHKuM nig, BNAMBOM aLeTaTy CBUHLO.

Mig, KombBiHOBaHUM BN/IMBOM aLLeTaTy CBUHLLIO Ta LUy-
TpaTy cpibna NeviHKoBi YaCTOYKM He BUABAEHI. [ediHKoBI
6aniku BiACYTHI, TAXKI renaToumnTiB He MatoTb YiTKOI pagi-
ANbHOI Opi€EHTALi, CNOAYYHA TKAaHMHA He BUABNAAETLCA.
CVHYCOigHI KaninAapyu HepiBHOMIPHO PO3LIMPEHI, Kilb-
KiCTb CyAVH 3MeHLIEeHa Yy NOPIBHAHHI 3 rPynoo CBUHLEBOI
iHTOKCMKaL,ii. Bi3yaNbHO KiNbKiCTb reMOnOeTUYHUX KAi-
TMH 3HQYHO MEHLIA Y MOPIBHAHHI 3 rPYNoOK0 CBMHLLEBOTO
BnamBsy. Kinbkictb renatouutie Ha 20 aeHb binblua y no-
PIiBHAHHI 3 rPynoto CBUHLLEBOI iIHTOKCMKaL,i i 6an3bka Ao
PiBHA KOHTPOMbHUX LMbP, WO CBIAYUTL MPO MPOTEKTOP-
HUIM edeKT unTpaTy cpibna Ha embpioHaNbHY MeYiHKy B
YMOBaXx CBMHLLEBOrO BNAUBY. IHTeHcMBHICTb LUMK-peakLii
Oello 3HUXKYBanacA, NpoTe MNiKOreHoBi rpaHyan manm
3€PHUCTICTb | PO3TALLOBYBANNCA Y BUINALI KOHIIOMepa-
TiB B TKAHUHI NEYiHKMN.

Y rpyni i30/11b0BaHOr0 BN/AMBY HaHoOCPibna KifbKicTb
CUHYCOIAIB Ta LEHTPa/NbHUX BeH 3binblueHa NopiBHAHO

3 KOHTpONeM. Y AeAKux cyauHax BiobyBaeTbcA remosis
epUTPOLUTIB, Y NPOCBITI CYAMH HAfABHI KAITUHW, AKi mic-
TATb A4PA, Ki/IbKICTb KPOBOTBOPHUX KNITUH 3HAYHO bifib-
LA Bifg, MeYiHKM TBapUH KOHTPObHOI rpynu (puc. 1-b).

TaKi pe3ynbTaTi, Ha Haly AYMKY, CBiA4aTb NPO KOM-
NeHCaTOPHUI BNAMB UUTPaATy cpibna Ha renaTtoTOKCUY-
HIiCTb aueTaTy CBWMHLIO Ta A03BOAAKTb PO3MAAATU LUU-
TpaT cpibna AK 6i0aHTOrOHICT OPraHOTOKCUYHOCTI CBUHLLO
B embpioreHesi wypa.

BUCHOBKM. AueTaT cBuHL0 B 403i 0,05 mr/Kr BusBAsE
CBOIi renaTOTOKCUYHI BNAaCTUBOCTI, @ CaMe: MPU3BOANTb A0
36i/1bLIEHHS KiIbKOCTi CMHYCOIAIB | LLEHTPaNbHMX BEH Me-
YiHKM eMBpioHiB Lypa, NOCUNEHHSA X KOOBOHAMNOBHEHHS,
LLLO CBiAYMTb NPO PO3BUTOK FNOKCIi Nig, Ai€0 HU3bKUX 4,03
conen AaHoro metany.

UuntpaT cpibna Ha Thi CBUHLEBOro BM/AUBY B Mepiog
renatoreHesy mae mogaudikytody Ajto: cnoctepiraeTbcs
3MEHLUEHHA KiNbKOCTI CMHYCOIAIB, WO CBiAYMTb NPO Mno-
cnabneHHs OKCMAATMBHOIO CTpecy, 3MEHLUYETbCS KiNb-
KiCTb reMOMOeTUYHUX KAITUH Ta 36iNblUYETbCA KiNbKICTb
renaToumTiB, WO CBiAYMUTL MPO BiAHOBAEHHA MpOLECiB
003piBaHHA Ta ANdEpPEHLiOBaHHS MAPEeHXIMWN NEYiHKM Y
embpioHiB wypa.

MepcnekTuBM NoganbluMX AocnigKeHb. B nopanb-
WKX OOCNIAMKEHHAX MJAHYETbCA BUBYEHHA BMJMBY Ha-
HOCpi6/1a Ha PO3BUTOK MEYiHKN MPU CBUHLIEBIN iHTOKCK-
Kauii BUCOKMMMW KOHLLEHTPALiAMM aLLeTaTy CBMHLIO.
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Pestome. BeegeHHs BariTHUM CaMULAM LLypa PO34MHY aLeTaTy CBUHLIO B 403i 0,05 Mr/Kr npM3BoauTb 40 renato-
TOKCUYHUX NPOSBIB Y eMBpioHiB. HeraTMBHMIA BN/IMB aLETaTy CBUHLIO Ha eMBPioHaNbHY NeYiHKy BM3HaYaBcsa y 36inb-
LUEHHI KiNbKOCTI CiHYCOiAiB U LLeHTPaIbHMX BEH MAPEHXIMU MEYiHKM.

Mig, BNAMBOM LMTPATy Cpibna Ha TAi CBMHLEBOIO BNAMBY NOCNABAIOETLCA OKCUAATUBHMUIA CTPEC, BiAHOBOOTLCA
npoLecu go3piBaHHA Ta AUbepPeHLiloBaHHA NeYiHKN. TaKMM YMHOM, LMTPAT Cpibia Ha TN CBUHLEBOI iIHTOKCMKALLT B Nne-
piog, renatoreHesy Mae MoaMiKyroUy Aito i MOXKe po3raAaTUCS AK 6i0aHTOrOHICT renaTOTOKCUYHOCTI aLeTaTy CBMHLH.

Kniouosi cnosa: augeTaTt cBUHLO, embpioH, deTanbHa nediHka, unTpar cpibna.

OCOBEHHOCTU MOP®ONMOMMU ®ETAZIbHOM NEYEHU KPbIC noa BIMAHUEM ALETATA CBUHLA U NMPU KOP-
PEKUMU HAHOCEPEBGPOM

LLaTopHas B. ®., Napey, B. U., KoHoHoBa WU. WU.

Pe3tome. BeeaeHre 6epemeHHbIM CaMKam KpbIC pacTBopa aleTaTa cBUHLA B go3e 0,05 mr/Kr npuBoauT K renarto-
TOKCUYECKMX NPOABAEHUI Y SMOPMOHOB. HeraTMBHOE BMSAHME aLeTaTa CBMHLA Ha 3MBPUOHA/IbHYIO NeYeHb NPOABAA-
€TCcA B YBE/IMYEHMM KOZIMYECTBA CUHYCOMAOB M LEHTPA/IbHbIX BEH MAPEHXUMbI NeYeHU. YCUeHUe nx KpoBeHanoHe-
HUS CBUAETENbCTBYET O PAa3BUTUM TMMOKCUK NOA, AENCTBUEM HU3KUX 03 COJIeN aHHOro MeTana.

Mog BAvAHMEM uMTpaTa cepebpa Ha GOHEe CBMHLLOBOrO BO34ENCTBUS OCabnaeTcs OKCUAATMBHBIN CTpecc, BoC-
CTAHaB/IMBAOTCA NMPOLECCHl co3peBaHUA U AnddepeHLMpPOBKM NnedeHn. Takum obpasom, umTpaT cepebpa Ha PoHe
CBMHLLOBOM MHTOKCMKaLUMW B Nepuog renatoreHesa MMeeT moambuumpylollee AeNCTBUE U MOXKET pacCMaTpMBaThCs
Kak BMOaHTOrOHMCT renaToTOKCMYHOCTM alleTaTa CBUHLA.

KnioueBble cnoBa: aLeTaT CBMHLA, SMBPUOH, deTanbHasa neyeHb, UUTpaT cepebpa.

FEATURES OF MORPHOLOGY OF THE FETAL LIVER OF THE RATS UNDER THE INFLUENCE OF LEAD ACETATE AND
FOR CORRECTION NANOSILVER

Shatornaya V. F., Garets V. I., Kononoval l. I.

Abstract. The aim of the study was to investigate the morphology of embryonic liver under the influence of silver
citrate on a background of lead intoxication. All rats were divided into 4 groups: Group K (control) — animals that re-
ceived the distilled water; group Pb — animals treated with a solution of lead acetate at a dose of 0.05 mg/kg; group Pb
+ Ag—animals treated with a solution of lead acetate at a dose of 0.05 mg/kg and a solution of silver citrate at a dose of
2 mg/kg; group Ag — animals treated with a solution of silver citrate at a dose of 2 mg/kg. Each group was divided into
two groups — one of which is deduced from the experiment at day 16 of pregnancy, while the other — on the 20th day.
After surgical slaughter fetuses were removed from the uterus and fixed in 10% neutral formalin solution for further
morphometric and histological examination. After fixing the liver was removed from the embryo and weighed. Histo-
logical specimens were stained with hematoxylin and eosin. Microscopically embryonic rat liver has no distinct lobular
structure. Connective tissue layer is not developed, portal areas are not detected. At 16 and 20 days of embryonic de-
velopment is determined a future central vein with erythrocytes. Cells of erythroid precursor on 16 day of embryoinic
development of liver were contained nucleus. Red blood cells were formed to 20 day of development and were not
contained nuclei. Sinusoidal capillaries dilated unevenly and don’t have clear radial orientation. Hematopoietic cells
were located extravasculary, which at 16 days of embryogenesis have form of strands, while on the 20th day they are
located like islands, due to the disintegration of hematopoietic cells in late embryonic development. At 16 and 20 days
of liver development the hepatocytes don’t have typical polygonal shape, don’t form distinct beams and cells form
winding strands without a clear radial orientation, probably due to the performance of liver hematopoietic function
during embryonic period, while in postnatal period liver has digestive function. Structural organization embryonic liver
of rats whose mothers received lead acetate during pregnancy, while visual assessment is not materially different. In
assessing liver histological sections 16 and 20 day don’t have mature hepatic lobules, connective tissue layers visually
is not seen, the beams are not formed, but the future central vein is detected. Sinusoid extended compared with the
control group, full-blooded, the number of vessels increased significantly compared with the control, that indicates
manifestation of oxidative stress caused by lead. Hematopoietic islands are found in liver parenchyma, number of he-
matopoietic cells is much higher compared to the control group. Hepatocytes are single on 16 day of development, and
theirs number on 20 day is much smaller compared with the control group. In our opinion, it shows delayed maturation
of the liver under the influence of lead acetate. Under the combined influence of lead acetate and silver citrate he-
patic lobules are not found, hepatocyte bands don’t have a clear radial orientation, the connective tissue is not found.
Sinusoidal capillaries unevenly expanded, reduced the number of vessels compared with the group of lead intoxica-
tion. Visually, the number of hematopoietic cells is much lower compared with the group of lead exposure. Number
of hepatocytes is higher compared with the group of lead intoxication and close to the level of control numbers. We
think, this fact indicates improvement of processes of growth and development under the influence of silver citrate on
a background of lead intoxication. Under the influence of silver citrate against the background of lead exposure, oxida-
tive stress is weakened, the processes of maturation and differentiation of the liver are restored. Thus, silver citrate
against the background of lead intoxication during hepatogenesis has a modifying effect and can be considered as a
bioanthonist of the hepatotoxicity of lead acetate.

Key words: lead acetate, embryo, fetal liver, silver citrate.
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