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W3ydeno BIUsHUE JIATEILHOCTU XPaHEHHs TKaHHU IUTarieHTs! pH 4°C Ha yasTPacTpyKTypy BOPCHHUATOTO XoproHa. OTMedeHo,
YTO TOCIE 2-X CYTOK TMIIOTEPMHUYECKOTO XPAaHEHUs TKAaHH IUIAICHTHI MPOHMCXOMAT YIBTPACTPYKTypHBIC M3MEHEHHS XOPHAIbHBIX

BOPCHH, KOTOPBIE HOCSAT A€CTPYKTUBHBII XapakTep.

BuBueHO BIUTUB TpuBasocTi 30epiraHHs TKaHUHY I1aneHTy npu 4°C Ha ynpTpacTpyKTypy BOPCHHYACTOrO XOpioHy. Bifg3Haueno,
110 micJist 2-X Ai6 TinoTepMivyHOro 30epiraHHs TKAHUHYU IUIALICHTH BiAOyBarOTHCS YABTPACTPYKTYPHI 3MiHH XOpiaJbHUX BOPCHH, SIKi

MaloTh JAE€CTPYKTUBHHUH Xapakrep.

The effect of storage duration of placenta tissue under 4°C on the chorion villi ultrastructure has been studied. It has been noted,
that after 2 days of hypothermic storage of placenta tissue the ulstrastructural changes in chorion villi, being of destructive character,

occur.

OnHOit U3 BayKHENIINX (PyHKIIMOHATEHO aKTUBHBIX
CTPYKTYP TUTALIEHTHI SIBIISIETCSI BOPCUHYATHIN XOPHOH.
Kak Hambonee 4yBCTBUTENbHOE W JTHHAMUYHOE
oOpa3zoBaHuE OH MPETEPIEBAET PsA CTPYKTYpPHBIX
W3MEHEHUNW MpPU Pa3NUYHBIX MATOJOTHYECKHX
COCTOSIHMSIX IUTalleHTHI [ 1- 4]. B muteparype orcyTer-
BYIOT JJaHHBIE O BIMSTHUH SKCTPEMAJIBHBIX (PaKTOPOB
Ha TKaHb IUIANEHTEHI 1N Vitro.

Lenb paboThl — M3yyeHNE BAUAHUS ATUTEIBHOCTH
XpaHeHus TKaHW miauneHTsl npu 4°C Ha yapTpa-
CTPYKTYypY BOpPCHUHYATOTO XOopuoHa. OOBEKTOM
HCCIENOBAHUA CIYXHUJIU (parMeHTHl NIaleHT,
MIOJTyYEHHBIX TMOCIIE OTepaIii KECApeBO CEUCHHE Y
3OPOBBIX KEHIIMH C HOPMAaJIbHO MPOTEKaromen
OepeMeHHOCTRI0. Marepualt Uit UCCIeI0BaHni Opai
B TepBble MUHYTHI TIOCTIE W3BJIeUeHus mociena. s
runoTepMuyeckoro xpanenus (1 u 2 cyTt) Kycouku
TKaHu 00beMoM 0,4 cM® MOMeNIanu BO BIAXHYIO
Kamepy (3akpbitas yamka [lerpu oobemom 15 cm?) mpu
temneparype 4'C. [Ins 31eKTpOHHO-MUKPOCKO-
MUYECKOTO MCCIENOBAHMUS KYCOYKH MJIALECHTHI
¢ukcupoBanu B 2%-M pacTBOpe IIyTapOBOTO
anpaeruna Ha ¢pocharaom o6ydepe (pH 7,3-7,4) B
TedeHue 2 4. 3aTeM Marepuai OTMbIBaIN (pocharHeiM
oydpepoM u mocthukcupoBanru B 1%-M pacTBope
4yeThIpexoknucu ocmus B Teuenne 1 4. [locne o6e3Bo-
JKUBAHUS CIIMPTaMH BO3PACTAIOIIEN KOHIEHTPALUU
KyCOYKH TKaHH MPOITUTHIBAIA CMECHIO SITOH-aPAJIINT.
VYrBTpaToOHKHE CPE3bI 1S IMEKTPOHHON MUKPOCKOITHH
KOHTPaCTHUPOBAJIM HACKILICHHBIM BOIHBIM PACTBOPOM
ypaHuianeraTa ¥ pacTBOPOM LHUTPaTa CBUHIA MO
Peiinonpacy [7]. YneTpacTpykTypy BOPCHHYATOIO
XOpHOHA HCCIEAOBAIH C MOMOILBIO MIEKTPOHHOIO
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Chorion villi are one of the most important
functional and active placenta structures. As the most
sensitive and dynamic formations it undergoes the series
of structural changes at different pathological states of
placenta [1- 4]. In the literature there are no data on
the effect of extreme factors on placenta tissue in vivo.

The aim of this work was to study the effect of long-
term storage of placenta tissue under 4°C on the chorion
villi ultrastructure. Placenta fragments, procured after
cesarean section in healthy women with normal
pregnancy course, were the subject for the investigation.
The material for investigations was taken during the
first minutes after the afterbirth extraction. For
hypothermic storage (1 and 2 days) the pieces of tissue
of 0.4 cm® were placed into a humid chamber (closed
Petri dish of 15 ¢cm3 volume) under the temperature of
4°C. For electron-microscopic investigation the
placenta pieces were fixed in 2% glutar aldehyde
solution on phosphate buffer (pH 7.3-7.4) during 2
hours. Afterwards material was washed out by means
of phosphate buffer and post-fixed in 1% solution of
osmium tetroxide during 1 hour. After dehydration
using alcohols of ascending concentration the pieces
of'the tissue were saturated with epon-araldite mixture.
The ultrathin sections for electron microscopy were
contrasted using the uranil acetate saturated aqueous
solution and lead citrate according to Reynolds [7].
Chorion villi ultrastructure was investigated using
electron microscope PEM-125K under accelerating
voltage of 75 kV.

During the electron-microscopic study of mature
placenta chorion villi at the initial state on the
syncytiotrophoblast surface, orientated to mother’s
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mukpockomna [IOM-125K npu yckopstomieM Hampsi-
)eHuu 75 kB.

[Ipu 3MeKTPOHHO-MUKPOCKOIIMYECKOM HCCIEN0-
BaHUH BOPCHH XOPHOHA 3PEJIOi MIAIeHTHI B UCXOTHOM
COCTOSTHUH Ha ITOBEPXHOCTH CHHIIUTUOTPOGoOIIacTa,
oOpalieHHOW K MaTepUHCKOMY KPOBOTOKY, HaOIIO-
JAIOTCS MHOTOYHCIICHHBIE MHUKPOBOPCHUHKU B BHJIC
HUTEBHUIHBIX OTPOCTKOB CPEIHEH 3IEKTPOHHOU
IoTHOCTH. HeKkoTophie N3 HUX 00Ia1at0T TePMHHAb-
HBIMH pacIIpeHUsMU. B CTpyKType CHHUIWTHA 1O
XapakTepy paclpeneieHus SAep BBIAEIAI0TCS
0e3bs/IepHbIC 30HBI, YYACTKH C MOHOCIOWHBIM HX
pacmpeneleHNeM U MOJWHYKJIeapHbIe 30HHBI C
XapakTEepPHBIM CKOIUIEHHEM IUIOTHO MPHUIIETAIOIINX
IpYT K APYTY silep HMOJIUTOHAlbHOU ¢dopmbl. B
0e3bsAIEPHBIX 30HAX YaCTO MOXXHO BHUJETHh PaCIIU-
PEHHBIE KaMIUTSIPBI CTPOMBL. S1ipa CHHITUTHOTPOGO-
OnacTa UMEIT YEeTKHE KOHTYPHI MEMOpaH C Y3KUM
MepUHYyKIeapHbBIM TPOCTPAHCTBOM PAaBHOMEPHOM
mmpuHbl. Jnddy3Hbli XpoMaTHH paccesiH 1Mo BCel
HyKJIeoIJIa3Me, €ro TIBI0YaThle CKOIUIEHUS! HaOIfo-
JTAIOTCSl BIIOJTh BHYTPEHHEHN SIEpHON MEeMOpaHbI, a
TaKkXke HeOOJIbITUMH OCTPOBKAMU pacIpeeNICHbI Mo
BceMy 00beMy siapa (puc.1). B sapax cunnutroTpodo-
0JIaCTHUYECKHX MOYEK ITPeoliiagaeT reTepoXpoMaTrH.
MUTOXOHIIPUHU XapaKTEPHU3YIOTCS pa3HoOOpaszueM
(hopMBI, pa3MepoB U BHYTPEHHEH CTPYKTypHl. B
OCHOBHOM OHU UMEIOT OBAJIBHYIO WJIU OKPYTIYIO
¢bopmy. MaTrpukc UX HU3KOH HJIU yMEPEHHOMU
3JEKTPOHHOW MIOTHOCTH COJEPXKHUT €IUHUYHBIC
YeTKUEe KPUCTHIL. DHpomnasmarudeckas ceth (JI1C)
CHUHIMTHUS TeTepOoTeHHa mo ¢GopMe, pazMepam U
IUIOTHOCTH PACIPE/ICIICHUS €€ 3JIEMEHTOB B pa3iiny-
HBIX ydacTtkax. 3epHucrtas DIIC mpeacrtaBieHa
Y3KHMU WU PE3KO PacIIUPEHHBIMU
LHUCTepHAMH, Ha KOTOPBIX PaBHOMEPHO
pacronararwTcsi MHOTOYHCIIEHHBIE prUOO-
combl. Heszepuucras OIIC umeeT BULI
[JIaIKOKOHTYPHBIX ITy3BIPHKOB.

Bnonp anukalbHOW MOBEPXHOCTH
CUHIUTUS OOHApyXUBaeTCs OOJbIIOE
KOJWYECTBO Pa3IWYHBIX MO BEIHYNHE
MMMHOIMTO3HBIX My3bIPHKOB M BaKyOJId C
XJOTBEBUHBIM COJIEP)KUMBIM, pa3Mep
KOTOPBIX YBEIMYMBACTCS IO MEPEe PUOIH-
XKEHHs K TIIYOOKHM cllosiM. B cuHImTHM
HaOnmronaeTcs HeOOJIbIIOEe KOTUYECTBO
XAa0TUYECKH PACIPENeICHHBIX MEJIKHUX
JIUTUIHBIX BKIIIOYCHUH U JIN30COM, OTpa-
HUYEHHBIX OTHOKOHTYPHOU MEMOPAHOM.

Ennanunble knetku nurorpododiacta
pacmonaraioTcs MeXJy CHHIUTHEM H
0azanpHOW MemMOpaHOi. OHM UMEIOT
0osiee HU3KYIO DIIEKTPOHHYIO TUIOTHOCTh
siApa W OHUTOILIa3MBbl. Slapa WX 3HAYH-
TEIIbHO KpYIHEEe CUHIUTUAIBHBIX U  state.
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blood flow, the numerous microvilli in the form of
filamentous outgrowings of the medium electron density
are observed. Some of them have terminal enlargements.
Nucleus-free zones, sites with their monolayer
distribution and polynuclear zones with characteristic
accumulation of tightly fitted to each other nuclei of
polygonal form are found in the cyncytium structure
by the nuclei distribution character. In the nucleus-free
zones we can often see the extended stroma capillaries.
The syncytiotrophoblast nuclei have the distinct
membrane contours with narrow perinuclear space of
the uniform width. Diffusive chromatin is dispersed
all over the nucleoplasm, its compact accumulations
are observed along the internal nuclear membrane as
well as are distributed as small islets all over the nuclear
volume (Fig. 1). Heterochromatin is predominant in
the nuclei of syncytiotrophoblast knots. Mitochondria
are characterised by the diversity of form, size and
internal structure. They are mostly of an oval or
roundish shape. The matrix of their low or moderate
electron density has single distinct crysts. Endoplasmic
reticulum (EPR) of syncytium is heterogeneous by
form, sizes and density of distribution of its elements
in different sites. Granular EPR is represented by
narrow or sharply extended cisterns where the
numerous ribosomes are uniformly placed. Non-
granular EPR looks like the smoothly contoured vesicles.

Along the syncytium apical surface there is revealed
a big number of different by size pinocytosis vesicles
and vacuoles with floccular content, which size
increases when approaching to deep layers. A few
number of chaotically distributed small lipid inclusions
and lisosomes, limited by monocontour membrane, is
observed in syncytium.
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Puc. 1. YasrpacTpykTypa sep CHHIUTHAIBHOTO CJIOS TUIALCHTHI B
HCXOJJHOM COCTOSIHUH.

Fig. 1. Ultrastructure of nuclei of syncytial placenta layer in an initial
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UMerT OKpyTiTyro Gopmy. [lepunykieapHoe mpocr-
PAHCTBO Ha BCEM MPOTSHKEHUH y3KO€, PABHOMEPHOU
mupuHbl. KoOHAEHCUPOBaHHBIA XPOMAaTHH B BUJE
Y3KOU, TIOYTH HETIPEPHIBHOMN JIEHTHI PACIIPEACIIIeTCs
BIIOJIb BHYTPEHHEH sAepHONH MeMOpaHbl U B BHIE
HEOONbIIUX CTYIIEHUU SIAEPHOTO MaTepualia B
cpenHel yacTu siapa. B nurormiazmMe 00Hapy KUBatOTCS
HEMHOTOYNCIICHHBIE MUTOXOHJAPHUU CO CBETIBIM
MaTpPUKCOM M YeTKHMH KpHUcTaMu. B HemocpeacTBeH-
HOW OJM30CTH OT MUTOXOHIPHUU pacloyiararTcs
pacmuperHsie ucTepHs! 3epanctoi JIIC.

[ogsnurenuanbHas Oa3adbHas MeMOpaHa, Kak
MIpaBUJI0, HEPABHOMEPHON TOJHIMHBI, XOPOIIO
BBIpa)k€Ha B BUJE IMOJOCHI TOMOT€HHOTO BELIECTBA
YMEpPEHHOU 3NeKTpOHHOM minoTHOCTH. MHOrna B Helt
OTIpe/IeTSeTCSI TOHKOBOJIIOKHUCTAS CTPYKTYpa.

[ToBepxHOCTH 3HI0TENHSI, OOpAIICHHAS B IPOCBET
Kanmuiisgpa, HEPOBHAas C OOJBIIUM YHCIOM
BBITISIYMBAHM UTOTLIA3MEL [ [uTOoTITa3Ma sHtoTenmo-
LIUTOB COACPXHUT XOPOIIO BEIpaKCHHBIE (DUOPHILIBI
LIATOCKEJIeTa, MHOKECTBO MEIKHX MHUHOIMTO3HBIX
My3BIPHKOB H MHOTOYHMCIICHHBIE PHOOCOMBI, KOTOPEIE
pacrmonararTcsi 000co0JIEHHO, B BHJIE TIOJIUCOM H Ha
MmemOpanax 3epauctoi DIIC. Bokpyr xanumisipoB
BBISIBJISICTCSl COOCTBEHHas 0Oa3aiibHass MeMOpaHa,
KOTOpasi B HEKOTOPBIX y9aCTKaX HCTOHYEHA.

Y anukanpHOW M 0a3anbHOW TOBEPXHOCTEH
SHJOTENNS OOHAPYKHUBAETCS OOJBIIOE KOIHMYECTBO
MMMHOIIMUTO3HBIX MTy3BIPHKOB.

B ob6nactu mianeHTapHoro Oapbepa Oa3anbHbIE
MeMOpaHbl pa3felieHbl TOHKUM CIOEM COEIUHU-
TEIHHO-TKAaHHOW CTPOMBI, COEpIKalleil HeOOobIIoe
KOJIMYECTBO KOJUIATEHOBBIX BOJOKOH. KieTouHsie
3NIEMEHTBI CTPOMBI B 3THX YYaCTKaX BCTPEYAIOTCS PEIIKO.

Takum 00pazom, pe3yabTaThl UCCIIE0-
BaHUS MOKA3aJH, YTO B TKAHU IUTALIEHTHI,
MIOJTy9E€HHOM OT 30POBBIX KEHIIUH MPHU
HOPMAJTBHO MpOoTeKaroliel OepeMEHHOCTH,
HaOII0IaI0TCA CTPYKTYPHBIE H3MEHEHNUS,
COOTBETCTBYIOIIHE (U3UOIOTHYECKON
HOpPMeE 3peJIoi TUTareHTsl [2, 6].

[Ipu 311eKTPOHHO-MUKPOCKOITUYECKOM
WCCIENOBAaHUU TKaHW TUIALEHT MOCTe
CYTOK THIOTEPMHUUYECKOTO XpaHEHUS
YIABTPACTPYKTYpa BOPCHHYATOTO XOPHOHA
CYILIECTBEHHO HE OTIINYAETCS OT HCXOIXHOTO
cocrosiHus (puc. 2). [loBepXxHOCTH CHHLIU-
THOTpo(doOIacTa Takxke MpeacTaBicHa
MHOTOYHCIIEHHBIMA MHUKPOBOPCHHKaMU
Ppa3IMYHOMN JUIMHBI U 3JEKTPOHHOU TUIOT-
HOCTH. B TO e Bpemsi BCTpedaroTcs
YYacTKH C €IUHUYHBIMH BOPCUHKAMU,
KOTOpBbIE HMEIOT BUJ Pa3phIXJIEHHBIX
cTpykTyp. Kak u B HCXOJJTHOM COCTOSIHHH,
XapaKkTep pacrupeeneHus saep reTepo-
reneH. OOpamraer Ha ce0s BHUMaHUE
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Single cells of cytotrophoblast are located between
syncytium and basal membrane. They have a low
electron density of nucleus and cytoplasm. Their nuclei
are considerably bigger than the syncytial ones and have
a roundish shape. Perinuclear space along the whole
length is narrow, of uniform width. Condensed
chromatin in the form of narrow, quite continuous band
is distributed along the internal nuclear membrane and
in the form of slight condensations of nuclear material
is presented in the middle part of the nucleus. Few
mitochondria with a light matrix and distinct crysts
are revealed in cytoplasm. The extended cisterns of
granular EPR are placed in immediate proximity to
mitochondria.

Subepithelial basal membrane, as a rule, of an
uniform thickness is well manifested in the form of the
band of homogeneous substance of moderate electron
density. Sometimes a fine-fibrous structure is found in it.

The endothelium surface, directed to the capillary
lumen, is uneven with a big number of cytoplasm
protrusions. The cytoplasm of endotheliocytes contains
well-manifested cytoskeletal fibrils, numerous small
pinocytosis vesicles and ribosomes, placed apart, in
the form of polysomes and on the membranes of
granular EPR. Own basal membrane, somewhere
getting thinner is found out around the capillaries.

A large number of pinocytosis vesicles is revealed
near the apical and basal surfaces of endothelium.

In the area of placental barrier the basal membranes
are divided by a thin layer of connective stroma,
containing a few number of collagenic fibrils. The
stroma cellular elements are rarely found in these sites.

Thus, the results of the investigations have
demonstrated, that in placenta tissue, obtained from

4 i __.J. W

Puc. 2. YnsrpacTpykrypa saep CHHIUTHAIBHOTO CJIOS IIJIALCHTHI TT0CIIe
CYTOK TMIIOTEPMUYECKOTO XPAaHEHUSI TKAHH.

Fig. 2. Ultrastructure of nuclei of syncytial placenta layer after one day
of tissue hypothermic storage.

PROBLEMS
OF CRYOBIOLOGY
2002, Ne4



MOSIBJICEHUE sIJIEP € OOJIBIINM KOJIMYECTBOM
[JIBIOYATOTO reTepoxpoMatuHa (puc. 2) u
COJepKAIMMUX YYACTKH PacCUIUPESHHOTO
MEPUHYKIIEAPHOTO MpocTpaHcTBa. Lluro-
I1a3Ma CHHIIUTHOTPOQOOIAcTa XapaKTe-
pU3yeTcs HAIMYUEM YMEPEHHO pacIiu-
peHHbIX KaHanbleB D11C 1 MUTOXOHIPH.
B HEkOTOpBIX y4acTKaxX MOSIBISIOTCSA
HEpPaBHOMEPHO PACIIUPEHHBIE KaHAIBIIBI
B BUJIC KPYITHBIX IIUCTEPH U HaOyXIue
MHTOXOHJPUU C TMPOCBETIEHHBIM Mart-
PHUKCOM.

HanpaBnenHocTh UBMEHEHUN YyIbTpa-
CTPYKTYphI TUTOTPO0OIacTa BO MHOTOM
WACHTUYHA CUHOUTUOTpPOdoOIaCcTy.
KiteTkn nMeroT HEeMHOTOYUCIICHHBIC Ka-
Hanbubl JOIIC U npocBeTIEeHHBIE MUTO-
XOHJPUU C YETKUMH Kpuctamu (puc. 3).
[MompriuTenuanbHas 6azanbHas MeMOpaHa
CyIIEeCTBEHHO He m3MeHsieTcsa. OnHako, o
CPaBHEHHIO C MCXOJHBIM COCTOSIHHUEM, B
Hel Yamie BCTpedaroTcs GpparMeHThl ¢
Pa3pBIXJIEHHOM CTPYKTYpOH.

Kak u B MCXOOHOM COCTOSHHUHM B CTPYKTYype
KanmuJUIipoOB HaOMIOAAIOTCS yYacTKH MCTOHYCHHS
0azajabHONW MeMOpaHbl. DHIOTEIHATbHBIC KIETKH B
OCHOBHOM COXpaHSIIOT CBOM YJIBTPACTPYKTypHBIE
ocobeHHOCTH. OHM MMEIOT MHOTO BBITISTYMBAHUHN B
npocBeT Kanwuisipa. X sapa HeOGonbIine, cierka
BBITSHYTHI BJIOJb 0a3aibHOM MeMOpaHbl. B anmkanb-
HOM 4aCTH IUTOIIa3Mbl 0OHAPYKUBAOTCSI HEMHOTO-
YHUCIICHHBIE MUTOXOHJIPHH C TUIOTHBIM MaTPHKCOM U
KOPOTKHUMHU KPHCTaMHU.

AHanu3 MpOBENEHHBIX IIEKTPOHHO-MUKPO-
CKOMMMYECKUX KCCIENOBAHMH MOKA3hIBAET, YTO B
ILUIALEHTE MOCe 2-X CYyTOK THIOTEPMHUYECKOTO
XpaHEeHUs! TKaHU MPOUCXOIAT YIbTPACTPYKTYypPHBIE
W3MEHEHHUS XOPHAIbHBIX BOPCHH, KOTOPBIE HOCST
JECTPYKTUBHBIA Xapakrtep. s JaHHOTO Cpoka
XapakTepHO HaJN4YHe YYAaCTKOB C HAOyXIIUMHU
MHUKpPOBOPCHHKaMH, KOTOPbIE HMEIOT HEPAaBHOMEPHO
MIPOCBETICHHBI MaTPUKC, U YYACTKH, JINIICHHbBIC
CUHIIUTHAILHBIX BBIPOCTOB (puc. 4). B nuromnaszme
CHHIIUTHOTPOdoOIacTa TPOUCXOAUT KOMIIIEKC
M3MEHEHUH, MPOSBIISIONINXCS B BUIE MHO)KECTBEHHBIX
o4aroB HaOyXaHWS W ASCTPYKIHUHU HHUTOIIIA3Ma-
TUYECKUX OpraHesll. Sapa CHHIIUTHS HEPEIKO UMEIOT
HEPOBHBIE KOHTYPHI U PaCIINPEHHOE IEpUHYKIIeapHOe
MIPOCTPAHCTBO. YBEIWYHBAETCS JOJS TeTepoxpoma-
THUHA, KOTOPBIH CTAHOBHUTCs Oojice rpyObIM H
YIUIOTHEHHBIM. MUTOXOHAPHUU UMEIOT MPOCBETICH-
HbIA MaTpPUKC ¥ YaCTUYHO pa3pylli€HHbIE KPUCTHI. B
paciupeHHbIX KaHanbiax DI1C yacto HabmomaoTCs
CKOILICHUS XJIOMbEBUIHOTO Marepuaia. LluctepHsl
BHYTPEHHETO CETYaTOro ammnapara yBeIHYEHBI, C
JIECTPYKIHEH MEMOpPaHHBIX CTPYKTYP.
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Puc. 3. YaprpacTpykrypa nutorpododiacta miIaneHTsl MociIe CyTOK
THIOTEPMUYECKOTO XPAHEHHS TKaHU.

Fig. 3. Ultrastructure of placenta cytotrophoblast after one day of tissue
hypothermic storage.

healthy women with normal pregnancy course, the
structural changes, corresponded to physiological norm
of mature placenta are observed [2, 6].

Under the electron-microscopic investigation of
placenta tissue after one day of hypothermic storage
the ultrastructure of chorion villi does not considerably
differ from the initial state. The syncytiotrophoblast
surface is also presented by numerous microvilli of
different length and electron density. At the same time
the sites with single villi in the form of porous structures
are found. This character of nuclei distribution is
heterogeneous in initial state as well. The appearance
of nuclei with large number of compact chromatin
(Fig. 2) and containing the sites of extended perinuclear
space attracts the attention. The syncytiotrophoblast
cytoplasm is characterised by the presence of
moderately EPR small channels and mitochondria. In
certain sites the ununiformly extended small channels
in the form of large cisterns and the swollen
mitochondria with a lightened matrix appear.

The orientation of changes in the cytotrophoblast
ultrastructure is identical for the syncytiotrophoblast. Cells
have a few number of EPR small channels and the
lightened mitochondria with distinct crysts (Fig. 3).
Subepithelial basal membrane does not considerably
change. However in comparison with the initial state the
fragments with a porous structure is found more often in it.

As at the initial state in the structure of capillaries
there are observed the sites of basal membrane getting
thinner. Generally the endothelial cells keep their
ultrastructural peculiarities. They have a lot of
protrusions into the capillary lumen. Their nuclei are
small, slightly elongated along the basal membrane. In
an apical part of cytoplasm there are revealed not
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Puc. 4. ViibrpacTpyKTypa siiep CHHIMTHUS TIOCIIE CYTOK THITIOTEPMHYECKOrO
XpaHeHHs TKaHH.

Fig. 4. Ultrastructure of nuclei of syncytial placenta layer after one day
of tissue hypothermic storage.

Enuanunbie knetkn nurorpodobdiacta OemHBI
OpraHeisiaMy: BCTPEYArOTCS HaOyXIIHe, MPOCBET-
JICHHbIE MUTOXOHAPHUH C Pa3pyLHICHHBIMUA KPUCTAMHU
W HEMHOTOYHCIICHHBIE PacUIUpPEHHbIE IUCTEPHBI
3EPHHUCTON JHOIUIA3MAaTHUYECKOH CETH, MEMOpPaHbI
KOTOPBIX TEPSIIOT YaCcTh pHOOCOM.

B HekoTOpBIX y4acTkax HaOMOJAeTCs OTCIOCHUE
0azanbHON MeMOpaHbl snuTenus. VHorna B Hel
OTIPEJICNIAIOTCS YYaCTKH C Pa3BOJIOKHEHHOW CTPYK-
TypO¥i, coeprkalye BaKyoiau u rpanyisl (puc. 5).

B cTtpome BOpcHH 4acTO BBISBISETCS OOJBIIOE
KOJTMYECTBO Pa3PBIXJICHHBIX KOJUTATEHOBHIX BOJIOKOH,
Cpear KOTOPBIX PACIOJIONKEHBI KICTKH
COCJIUHUTEILHO-TKAHHONU TPUPOJIHI.
VYABTpaCTPYKTYPHBIMH MMOKa3aTeIsIMHU
peaKkuu 3THX KIETOK Ha OXJIaXJAeHUE
SIBJISIIOTCS. W3MEHEHUE COOTHOIICHUS
KOHJICHCHPOBAHHBIX U AU(PPY3HBIX yUacT-
KOB XpOMaTruHa sijiep U HaOyXaHHe IUTO-
IIa3MaTHdeckux CTpykTyp. OmHaKo 3TH
M3MEHEHUS] MEHEE BHIPaXKCHBI B CDABHEHUH
C JMHTEINEM BOPCHH.

OOHapyXHBAIOTCS BBIPAXKEHHEIE JIe-
CTPYKTHBHBIE UBMEHEHHUS 1 CO CTOPOHBI
SHJIOTENHS KaUJUISIPOB — pa3pbIBBI KOH-
TaKTOB MEXIY DHIOTEIHAIbHBIMU KIIET-
KaMd ¥ pa3MbiTHE 0azajibHON MeMmOpa-
HBL. [luTOa3Ma SHJ0TeTusl HCTOHYAeT-
cs1. [IlnHOIMTO3HAS AKTHBHOCTH DHIOTE-
JMUATBHBIX KJIETOK 3HAYUTEIILHO HUXKE B
CpaBHEHHUHU C KOHTpoieM. B pesynbrarte
MOBBINIEHHUSI COCYIUCTONW MpOHHUIAE-
MOCTH, B OKPYXalIIue CTPOMabHbIC
Y4aCTKHW aKTHBHO HJET JKCCYIamus
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numerous mitochondria with a dense matrix
and short crysts.

The analysis of the performed electron-
microscopic investigations demonstrates,
that in placenta after 2 days of tissue
hypothermic storage the ultrastructural
changes of chorion villi with destructive
character occur. The presence of sites with
swollen microvilli with an ununiformly
lightened matrix and those without syncytial
growths is characteristic for this term
(Fig. 4). The complex of changes, mani-
festing as the multiple swelling and
destruction points of cytoplasmic organel-
les, occurs in syncytiotrophoblast cytoplasm.
Syncytium nuclei have quite often the irregular
contours and extended perinuclear space.
There in an increase in the part of hetero-
chromatin, which getting more rough and
dense. Mitochondria have a lightened matrix
and partially destroyed crysts. The accumu-
lations of flaky material are often observed in
the extended small channels of endoplasmic reticulum.
The cisterns of internal reticular apparatus are increased
with the membrane structure destruction.

Single cells of syncytiotrophoblast are poor of
organelles: there are met swollen, lightened
mitochondria with destroyed crysts and not numerous
extended cisterns of granular endoplasmic reticulum,
which membranes loose a part of ribosomes.

The flaking of the epithelium basal membrane is noted
in some sites. Sometimes we detect in it the sites with
diffusive structure with vacuoles and granules (Fig. 5).

A big number of porous collagenic fibres, among

o Sl e Lt

Puc. 5. JleckBamanust snUTEMs] BOPCUHYATOTO XOPHUOHA IOCIIE 2-X CYTOK
TUTIOTEPMHUYECKOTO XPAHEHHUSI TUIAIIEHTHI.

Fig. 5. Fig.5. Desquamation of chorion villi epithelium after 2 days of
placenta hypothermic storage.
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IJ1a3MBI ¢ 00pa30BaHUEM THATMHOTIONO0HEBIX Macce.

Taxum 00pa3om, Mocie CyTOK THIIOTEPMHIECKOTO
(4°C) xpaHeHHs TUIAIIEHTH HAOMIOAAIOTCS HE3Ha-
YUTENbHbIC U3MEHEHHUS B YABTPACTPYKTYPE BOPCHH-
4aTroro XxopuoHa. OHU CBHJIETENLCTBYIOT O CIOCO0-
HOCTH K aJaNnTallMOHHBIM TIEPECTPORKaM HCCIIEIy-
€MOW CHCTEMBI B MEHSIOIIUXCS YCIOBUSAX BHEIIHEH
cpensl. [Ipeanonaraercs [5], 4To B TKaHAX B Ipoliecce
HX ajanTalnvy K HeOJIarompUsTHBIM BO3ACHCTBUAM
MIPOUCXOMIAT OMOXMMIYECKIE IPOIIECCHI, B PE3yILTaTE
KOTOPBIX MOTYT O00pa30BLIBATHCS BEIIECTBA C BBHIPA-
JKEHHO# OHMOJIOTMYECKOW aKTUBHOCTHIO, IMOBBIIIA-
FOIINE YCTOMYMBOCTh CUCTEMBI K DKCTPEMAIbHBIM
YCIIOBHSIM.

[Mocne 2-x cyTok runorepmudeckoro (4°C)
XpaHeHUs QparMeHTOB IJIALICHTH HAONIOAAI0TCS
BBIPQKECHHBIE JIECTPYKTUBHBIE U3MEHEHHSI BOPCHH-
4aroro XxopuoHa. OHU MPOSBISIOTCS B BUJE YBEINYE-
HUS JIOJU TeTEPOXPOMATHHA, NECTPYKIUU MEeMOpaH
SH/IOTLIA3MATUIECKON CETH, MUTOXOH/IPHIA U BHYTPEH-
HEro cetrdyaroro ammapara. JlaHHbpIe U3MEHEHUS
YABTPACTPYKTYPBl MOXKHO paccMarpuBaTh Kak
pa3obmieHne MeMOpaHHBIX CBSI3€H M HapyIIeHHE
CITOCOOHOCTH KJIETOK IOJICPIKUBAThH HEPABHOBECHOE
pacrpeieliecHre BEIIECTB MEXIY KICTKAaMH U OKPY-
JKarouiei cpesioi.
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which there are the cells of connective origin, is often
revealed in stroma of villi. The change in ratio of
condensed diffusive sites of nuclei chromatin and
swelling of cytoplasmic structures are the ultra-
structural indices of these cells response to cooling.
However these changes are less manifested in
comparison with villi’s epithelium.

Manifested destructive changes from the capillary
endothelium are revealed: breaks of contacts between
endothelial cells and the smearing of basal membrane.
Endothelial cytoplasm gets thinner. Pinocytosis activity
of endothelial cells is considerably lower in comparison
with the control. As a result of an increase in vascular
permeability the plasm exudation with hyalin-like mass
formation actively occurs into the surrounding stromal sites.

Thus, after one day of placenta hypothermic storage
(4°C) the slight changes in chorion villi ultrastructure
were observed. They testify to the capability to the
adaptational rearrangements of the investigated system
under changing environmental conditions. One
supposes [5], that in tissues during the process of their
adaptation to unfavourable effects the biochemical
processes, resulting in the formation of the substances
with manifested biological activity, increasing the
system resistance to extreme conditions, occur.

After 2 days of placenta fragment hypothermic (4°C)
storage the manifested destructive changes in chorion villi
are noted. They are manifested as an increase in
heterochromatin part, membrane destruction of
endoplasmic reticulum, mitochondria and internal reticular
apparatus. These changes in ultrastructure can be
considered as the dissociation of membrane bonds and
the disorder of cell capability to maintain a non-equilibrium
substances distribution between cells and environment.
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