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POJIb KUCJINX TNTIIKO3AMIHOIJ1IKAHIB B MPEHATAJIBHOMY PO3BUTKY

NMEYIHKU LLYPIB

Adep>xaBHuii 3aknap, «HinponeTpoBCcbka MeanYyHa akagemis» (M. AIHiNponeTpoBCbk)

[aHe pocnigXeHHs € YaCTUHOIO NaHOBOI HAayKOBOI
Temn kadenpu aHaTomii nloguHM «PO3BUTOK Ta MOp-
dO-PyHKLIOHANBHNI CTaH OpraHiB Ta TKAHUH eKcnepu-
MEHTasIbHNX TBAPWH Ta IIOOVNHU B HOPMi, B OHTOreHesi,
nig BNJMBOM 30BHILLHIX YAHHKKIB», Ne aepX. peecTpauii
0111U009598.

Bctyn. Ponb CTPOManbHOro KOMMOHEHTY OPraHis,
30KpEMA NO3aKNiTUHHOrO MaTPUKCY, BUKJTIOYHA BaXJIN-
Ba B PaHHbOMY OHTOreHesi ang andepeHLiloBaHHS KJli-
TUH BCixTMNIiB [1, 3, 4]. B eMmbpioreHesi ccaBLLB B MeYiHLi
CNoCTepiraeTbCs ABa ricToreHeTUYHi NPoLLeCU — KPOBO-
TBOPEHHS Ta GOPMYBaAHHSA BIACHE NEYiHKOBOI TKaHUHN
[3]. Mponidepauia, andepeHuitoBaHHS, anonTo3 §kK
KPOBOTBOPHUX, TaK eniTeniaibHMX KOMMNOHEHTIB NeYiH-
KU BigByBaThCA B cneumpivHOMY MiKPOOTOUYEHHI, WO €
OpraHi3oByBaHMM CTpoMasbHUMK enemeHTamun. CTpo-
Ma eMbpioHanbHOI NedviHkK BiAPI3HAETLCS Bif, 3pinoi no
KNITUHHOMY CKNlaZly Ta Cknaay No3akiiTMHHOrO MaTpuK-
cy [4]. OcTaHHin € maTpuuelo Ana Mirpauii KnituH, wo
MaloTb NO3anevyiHKOBE MOXOMXKEHHS Ta Jal0Tb MOYATOK
HeeniTenianbHMM NONyNALiaM KNiTUH neviHkun [5, 6, 7].
JoBeneHa posib KonareHis pisHUX TUNis, GpUOPOHEKTU-
HY Ta NamiHiHy B PO3BUTKY NeYdiHku [4]. Takum YMHOM,
OuHaMmika 3MiH B KNiTUHHOMY ckiadi cTpoMu € gobpe
nocnigxeHoi [3, 5], a CTaH KOMMOHEHTIB NO3akKNiTUHHO-
ro MaTpuUKCy OOCi BUBYEHUIN HE OOCTATHbLO.

MeTol0 gocnigxeHHsa Oyno BCTAHOBNEHHS OMHA-
MiK/ 3MiH MO3aKMITUHHONO MaTPUKCY B MEYiHUi LLypiB
NPOTArOM NpeHaTanbHOrO PO3BUTKY.

OG’ekT i meToan AocnimkxeHHda. EmOpioHn Ta
NAOAM iHTaKTHUX Binux wypiB niHii Bictap Ha 11, 12,
14, 16 Ta 18 noby npeHaTanbHOro Po3BUTKY. MaTtepian
dikcysanu pigmHoio byeHa Ta 3anusanu y napannacT 3a
3aranbHONPURHATUMN MeTogukamn. [Ons BUSIBNEHHSA
KNCNUX riko3amMiHOrikaHiB ricToNorivyHi 3piav nignasa-
N ricToximiyHOMY 3ab6apBneHHio 3a CTigMeHOM.

YTpuUMaHHs TBapuH Ta €KCNEPUMEHTU NPOBOAUIN-
CS1 BiANOBiAHO A0 NONOXEHb «EBPONENCHKOT KOHBEHLLii
NPo 3ax1CT XPEOETHNX TBAPWH, SIKi BUKOPUCTOBYIOTLCS
0151 eKCNEPUMEHTIB Ta iHLWIMX HAyKOBKX Uinen» (Ctpac-
Oypr, 1985), «3arasbHNUX ETUYHMX NMPUHLUMIIIB EKCrepu-
MEHTIB Ha TBapuHax», yxsaneHux [epmm HaujioHanb-
HUM KOHrpecoMm 3 bioeTuku (Knis, 2001).

PesynbTaTi gocnipgxeHb Ta ix 06roeopeHHsa. Ha
11 poby B 3a4atky nediHk1 dopmyBanmcs apkononioHi
6ankn. CuHyconoaibHi NOPOXHUHM HABKOJO NEYIHKOBMX
6anok 6ynu By3bknmu. Mpu FiCTOXiMIYHHOMY A0CHIOKEH-
Hi KMCNi rNiKko3aMiHOorMiKaHW B HEBENVKIN KiNbKOCTi BUSIB-
nanucs B 6azanbHoMy wapi 6anok (puc. 1).

Ha 12 poby B LeHTpanbHMX YacTMHaxX 3a4aTtky nediH-
KM CNOCTeEpPIranmcsa BUpPaxeHi NOPOXHUHKW, NOB’A3aHi 3
dOopMyBaHHAM CYyAMHHOI cuctemu. CuHyconoaibHi no-
POXHMHM HABKOJIO MEYiHKOBUX Oanok 6ynu BY3bKUMU,
WinMHonoaibHMMN, B 30HaX akTUBHOIO AN EPEHLLilOBaH-
HA neyiHkoBux 6anok. MNepudepunyHi, abo KpanoBsi 30HK,
Manm TOBLUMHY 2-3 KNiTUHW. B uyx 30Hax crnocrepirano-
CSl HAKOMUYEHHS KUCINX MiKO3aMiHOMIKaHIiB MiXX OKpe-
MUMU LLIApaMm Ta y MicLsX, Ae noYnHanu popmyBaTUcs
6anku. PO3BUTOK OCTaHHiX BiaOyBaBCS Yepes Tpybkono-
Li6HI cTpykTypn abo Ganku popmMyBanncs K MacuBHi,
6e3 MOPOXHWH BcepeauHi Tsaxi. banku, wWo pos3susa-
JICS B LLEHTPaJIbHMX 30HaxX 3a4aTky Oynm TOHWMMK, Ha
nonepeyHnx 3pisax B HUX HapaxosyBanocsa Ao 10 kniTuH
neYiHKoBOro enitenito. EHpgoTeniansHMn Wwap npu usomy

Puc. 1. 3pi3 neviHku 3apoaka wypa Ha 11 o6y po3Bu-
TKy. LleHTpanbHa pinsgHka. 3abapeneHHs 3a CtigmeHOM.
36inbLw.: ok. 410, 06. 4100.

Puc. 2. 3pi3 neyviHku 3apoaka wypa Ha 12 no06y po3Bu-
TKy. [lingHKa, Wwo npunerna Ao Mme3eHxiMm nonepeyHor
neperopoaku. 3abapBneHHs 3a CtigMeHOM.
36inbL.: ok. 410, 06. 4100.
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Puc. 3. 3pis neyviHkn 3apopka wypa Ha 14 o6y po3Bu-

TKy. [linfiHKa, Wo npunerna Ao Me3eHXiMu nonepeyHor

neperopogku. 3abapeneHHs 3a CtigpMeHoM. 36inbLu.:
oK. 410, 06. 4100.

Puc. 4. 3pis neyviHkn 3apopka wypa Ha 14 o6y po3Bu-

TKYy B HOpMi. 3abapeneHHs 3a CtigmeHoM. 36inbLu.: OK.

410, 06. 4100. CTpinkolo no3Ha4yeHa pinsHka mirpauir
KNiTUH B CyOKancynsipHii 30Hi.

BIAOINABCS BiO, KNITMH NapeHXiMn NpoLLapkoM riko3a-
MiHOMMiKaHiB. KOHLEHTpaLjs OCTaHHIX B MEBHUX 30Hax
6anok, MoXn1Bo, 6yna nos’s3aHa 3 HANPSIMKOM iX POCTY.
MopanbLunin pO3BUTOK MEYiHKM CYynpoBOAXYyBaBcs dop-
MYBaHHSIM KOHTaKTy 3 ME3EHXIMOIO MONEPEYHOI Nepero-
POAKM Ta aKTUBHOIO B3aEMOLIEI0 3 HEIO 3aBASAKN 30HaM,
GaratiM Ha Kuchni riko3amiHornikaiu (puc. 2). YactuHa
nedviHKOBMX 60K 3aHypioBanacs B Nigyerny Me3eHximy.

Ha 14 po6y nippaBanucs MNOMITHIM nepebyno-
Bi nepndepunyHi 30HM NediHkn. BoHW ctaBanu GinbLu
CTOHWeHNMN. CUHYCOMOAiOHI cyamMHW, WO pPo3Tallo-
BaHi Mix Gankamu, gocsiranyM 3Ha4yHOro pPo3BUTKY B

nepudepuyHnX AinsHKax nevidku, Wwo, Moxsimeo, oby-
MOBJIIOE MOKPaLLLEHHSA TPOdIKM LMX 30H. 36iNnbLUYyBaBCS
KOHTaKT NEe4YyiHKOBOI NapeHxiMn 3 Me3eHXiMOI0 3aaHbOI
CTiHKM Tynyba, B sIkoi 36epiraBcs BUCOKNIA PiBEHb KUC-
Nnx rniko3amiHornikaHis (puc. 3).

YacTkoBo Ls TkaHnHa Byna BOypoBaHa B cknap, op-
raHy, WO Ma€e 3HA4YEHHS Ana nogansworo GopmMyBaHHS
B MEYiHLi KNITUH CMOMYYHOI TKAHWUHW, MMaaKoM’a30BUX
KINITUH CYOMH Ta XOBYHMX NPOTOKIB, 3ip4acTuX KNITUH.
Mix ne4viHKOBOIO Kancynoto, o ¢popmysanacs Big Me-
3EeHXiMW MONEPEYHOi Neperopoaku, Ta MnapeHxiMoro
nepndepuyHUX BigainiB NeviHku NPoCcnigXyBascs wap
KNITVH, WO Manu iHWe NoXoaXeHHs i 6ynu, ckopille 3a
BCE, MirpaHTamMmn 3 Me3eHximu Tynyby. Haekono umx kni-
TWH TOHKMM MPOLLIAPKOM KOHLEHTPYBaNUCS KACHTI MiKo-
3amiHornikaHu (puc. 4). Lli pe4oBrHM 6ynun cMHTE30BaHi
NeYvyiHKOBUM eniTeniemM Ha nonepeaHix CTagisax po3Bu-
TKy. BoHW BGepyTb y4yacTb y npouecax mMirpauii KnituH,
WO MalTb Me3eHXiMHe MOXOAXeHHs. Mu BBaxaemo,
O came Ui KNiTUHW € nonepeaHnkamMm rmaakomM’a30Bmux
KJITUH CYAWMH NEYiHKM, KNITWH ITO Ta iHWMX He eniTeni-
aNbHUX KNITKUH nediHkn. Cxoxi pesynbtati nNpo Mnoxo-
IDKEHHS He eniTenianbHUX KNiTUH NeYiHkn 3 cydbmesoTe-
nianbHOro wapy 6ynu oTpuMaHi iHWMMK AOCHiAHUKaMMN
[6, 7]. Mirpauis knitTMH 3 TynyOHOI Me3eHXiMM Takox
Mae Micue B PO3BUTKY cepLus Ta 34INCHIOETbCA Yepes
JopcanbHuin Me3okapgin [2].

Ha 16 pob6y nediHkoBa TKaHWHA 3arajoM cTaBana
OiNbLU WiNbHOW, 3 PIBHOMIPHO PO3TalLOBAaHMMU €fe-
MEHTaMn KPOBOTBOPHOro psay. MediHKoBi YacTo4kw,
SIKi PO3BMBANINCS HABKOJO LEHTPasibHOI BEHW, HabyBa-
v BUrNS Ay, Wo Habnuxkascs o 3pinoro. Ha uein nepiog,
ricToxiMmiyHa peakuis Ha k1ucni rniko3amiHornikaHu 6yna
CNabKolo K Y TKAHWHI NeYiHKK, TaK i OTOYYHOYil ME3eH-
Ximi. Y noganblioMy piBEHb LMX PEYOBUH B OCHOBHIN
PEYOBWHI CMOJIyYHOI TKAHUHW OYB HU3LKUM, TOMY, MU
BBAXXAEMO, WO noganblue AndEepEHLilOBaHHS OpraHy
BXE€ Masio NOB’A3aHe 3 L€ FPYrnoko CrosyK.

BucHoBku. Kncni miko3amiHornikaHn maloTb Bax-
NMBe 3HAYeHHS ans GOpPMyBaHHS MEYiHKM LLypiB NPo-
Tarom 11-16 pi6 npeHatanbHoro po3suTky. Cybkan-
CYNSIPHUIA LLAP LUMX PEYOBUH € MaTpMLEIo Ans Mirpauii
KJIITUH 3 Nonepe4Hoi Neperopoaku, Aki CGopMyoTb pPis-
HOMAaHITHI nonynauji HeeniTenianbHUX KINITUH NEYiHKN.

MepcnekTMBuM nopganbwmx AocnigXeHb. [lo-
Janblli AOCNIOXKEHHS B LbOMY HanpsiMKy MOBWUHHI O0-
CNiANTW iHWI KOMMNOHEHTN MO3aKNiTUHHONO MaTpPUKCY,
L0 BNANBAKOTb HA PO3BUTOK NEYiHKMN.
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POJ1b KUCJTUX MIKO3AMIHOINIIKAHIB B MPEHATAJIbHOMY PO3BUTKY NEYIHKUA LLLYPIB

Aoerans I'. B.

Pe3iome. [1n5 BCTAHOBNEHHA OWHAMIKM 3MiH B NO3aKMTITUHHOMY MaTpPUKCi NEeYiHKM 3apOoaKiB LLypiB A0CAIANAN PO3-
noAajin KUCNux rniko3damiHornikaHis B opraHi Ha 11, 12, 14, 16 Ta 18 o6y npeHaTanbHOro po3BuUTky. KUcni rnikodamiHo-
rnikaHn MarTb BaXJIMBE 3HA4YEHHS Anst GOpPMyBaHHS NedviHkoBmx 6anok npotaromMm 11-16 fibé npeHaTanbHOrO PO3BUTKY.
BoHW Hakonn4yloTbCS MiXX eHOoTeNniemM Ta renatoumMtTamm, B 6asanbHomMy wwapi. CybkancynsapHuii Liap LmMx pe4oBUH, L0
BiacnigkoByeTbcs 3 14 nobu, € MaTpuuelo ons Mirpauii knitmH 3 nonepeyHoi neperopoakn. Li mirpaHTn cpopmytoTb
nonynsauji Maakom’a30BUX KNITUH, KNITWH ITO Ta iHWNX HeeniTenianbHUX KNITUH NeYiHKN.

Kno4voBi cnoBa: nediHka, npeHaTtanbHUin PO3BUTOK, NO3aKTITUHHUIA MaTPUKC, KUCTTi MiKO3aMiHOMiKaHW.
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POJ1b KUCJ1bIX NMTUKO3AMWUHOITIMKAHOB B NMPEHATAJIbHOM PASBUTUUN NEYEHU KPbIC

Aoerans I'. B.

Pesiome. [Ing onpegeneHns oMHaMuUKn U3MEHEHUIN BO BHEKIETOYHOM MaTPUKCE NEYEHN 3apopbillen KpbIC UC-
cnepoBanu pacnpeneneHme KUCIbIX MUKO3aMUHOMIMKaAHOB B opraHe Ha 11, 12, 14, 16 u 18 cyTkmn npeHaTanbHOro
pa3suTus. Kncnble rnnko3aMmnHOrmMKaHbl MMEOT BaxXHOe 3HavyeHmne ons GopMMpPOoBaHUS NeYeHOYHbIX Banok TeyeHne
11-16 cyTok npeHaTanbHOro pa3esuTtns. OHM HakanIMBaTCA MeXay aHAOTeNneM 1 renatoumTamm, B 6asanbHOM cnoe.
CybkancynspHoe HakonfieHne aTuxX BELWeCTB onpenenseTcs ¢ 14 cyTok, 3TOT C/OW ABNSETCA MaTpULLen ANns Murpaummn
KJIETOK M3 NOMepeyvyHon neperopogkm. MmrpaHTbl COOPMUPYIOT MONYASUUN MagKOMBbILLEYHbIX KIETOK, kneTtok NTo n
LPYrnx HeanuTennanbHbIX KNEeTOK NeYeHu.

KniouyeBblie cnoBa: neyeHb, NpeHaTanbHOE Pa3BMUTUE, BHEKIETOUYHbIN MATPUKC, KUCbIE MNKO3aMUHOINNKaHbI.
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Role of Acid Glycosaminoglycans in Prenatal Development of Rat Liver

Dovgal G. V.

Abstract. The role of stromal components, including extracellular matrix, is crucial in early ontogeny for liver dif-
ferentiation. Proliferation, differentiation, apoptosis of hematopoietic and epithelial component of the liver takes place
in a specific microenvironment organized by stroma. Stroma of fetal liver differs from mature in cellular structure and
composition of the extracellular matrix. The latter is a matrix for cell migration with extrahepatic origin.

The aim of the study was to determine the changes of the extracellular matrix in rat liver during prenatal develop-
ment. Liver of embryos from intact white Wistar rats at 11, 12, 14, 16 and 18 days of prenatal development was exam-
ined for acidic glycosaminoglycans by Stidmen’s staining. On 11™" embryonic day the archlike beams were observed
in the liver bud. The sinusoids around the liver beams were narrow. The acidic glycosaminoglycans were found in the
basal layer of beams in small amounts. On 12" day in the central parts of the liver bud the large cavities associated with
the formation of the vascular system were observed. The sinusoids around the liver beams were narrow in the areas of
active hepatic differentiation. The peripheral or marginal zone had a thickness of 2-3 cells. In these areas acid glycos-
aminoglycans were accumulated between different layers and at places where beams began to emerge. The beams
had tubelike look or were massive without cavities inside. Beams in the central areas of the liver bud were thinner. Endo-
thelial layer was separated from the cells of the parenchyma by layer of glycosaminoglycans. The concentration of the
latter in certain areas of the beams may have been associated with the direction of their growth. Further development of
the liver was accompanied by the formation of contact with the mesenchyme of the transverse septum and active inter-
action with it through the zones rich in acid glycosaminoglycans. Some of hepatic beams were immersed in the mesen-
chyme. On 14" day the peripheral zones of the liver were significantly transformated. They became thinner. Sinusoidlike
vessels between the beams, were well developed in the peripheral areas of the liver, they may improve the trophic of
these areas. The contact of hepatic parenchyma with mesenchyme of the posterior wall became wider. This area has
demonstrated the high level of acid glycosaminoglycans. Part of mesenchyme was embedded into the liver and give
rise to the liver connective tissue cells, smooth muscle cells of vessels and bile duct, stellate cells. Between the liver
capsule, which started from the mesenchyme of the transverse walls, and parenchyma there was the layer of cells that
have nonepithelial origin and were likely migrants from the mesenchyme. The thin layer of acid glycosaminoglycans was
observed around these cells. This component of the extracellulary matrix was synthesized by the hepatic epithelium
during the previous studies of development. So the acid glycosaminoglycans are involved in the processes of migra-
tion of cell which have the mesenchymal origin. We believe that these cells are the progenitors of the vascular smooth
muscle cells, Ito cells and other nonepitelial liver cells. On the 16" day of liver tissue becomes more dense. Liver lobules
with the central vein approached the structure of mature hepatic lobule. The histochemical reaction for acid glycosami-
noglycans was weak in both liver tissue and the surrounding mesenchyme. So, acidic glycosaminoglycans are essential
for the formation of rat liver during 11-16 days of prenatal development. Subcapsular layer of these substances is a
matrix for cell migration from transverse septum.

Key words: liver, prenatal development, extracellular matrix, acid glycosaminoglycans.
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