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Structural Changes of Frozen-Thawed Placenta at Hypothermic Storage

MeTomamMu ONITHYECKOM 1 3HeKTp0HHOﬁ MUKPOCKOIINU U3ydaJid CTPYKTYPHOE COCTOSAHHUE )ICKOHCCpBPIpOBaHHOﬁ IIJIAEHTHI ITPH €€
TUITIOTEPMHUYICCKOM XpAaHCHUH. HOKa3aHO, YUTO THHNOTEPMHUUICCKOC XPpAaHCHUEC CI)pal"MCHTOB IIACHTHI 10 24-X 4acoB HE OKa3bIBacT
CYHUIECTBEHHOI'O BJIMAHUSA Ha CTPYKTYPY TKaHU TEPMHUHAJIbHBIX BOPCHH. HpOHOHFHpOBaHI/Ie XpaHC€HUsA N0 48 4 COIIPOBOXAACTCA
SHAYUTCIbHBIMU U3MCHCHUSAMU CTPYKTYPBI ACCTPYKTUBHOI'O XapaKkTepa.

Knioueswie cnosa: IJIafneHTa, YIbBTPACTPYKTYpPaA, THIOTEPMUICCKOC XpPaHCHHEC.

MeTtonaMu ONITHYHOI Ta eNEKTPOHHOI MIKPOCKOIIi1 BUBYAIN CTPYKTYPHHUH CTaH JEKOHCEPBOBAHOI IUTALICHTH IPH 11 TIMOTEpMiTHOMY
30epiranHi. [lokazano, mo rimorepMiyae 30epiraHHs pparMeHTiB ITALEHTH 10 24-X TOAWH CYTTEBO HE BIUIUBAE HA CTPYKTYPY TKaHHHU
TepMiHANBHUX BopcHH. [IponoHryBanHs 30epiranHs 10 48 Tox CynpoBOMKYETHCS 3HAYHUMHU 3MIiHAMU CTPYKTYPH JECTPYKTHBHOTO

XapakTepy.

Knrouoei cnosa: nnanenra, ymsTpacTpyKTypa, rinotepMivae 30epirasss.

Structural state of frozen-thawed placenta at its hypothermic storage was studied by the methods of optic and electron microscopies.
Hypothermic storage of placenta fragments up to 24 hrs has been shown as not causing a significant effect on terminal villi tissue
structure. Prolonged storage up to 48 hrs is accompanied by considerable rearrangements of destructive character.

Key-words:placenta, ultrastructure, hypothermic storage.

[InanenTe U ee MPOU3BOAHBIM MPHUHAAICIKUT
3HAYUTENbHAS POJIb B KOMIUIEKCHOM TEpanuu pa3inuy-
HBIX 3a00JIEBaHUI B CBSI3U C BEICOKHMM COJIEP)KaHUEM
B Hell OMOJOrHYecKH aKTHUBHEBIX BemiecTB [3, 4]. B
HacTosIIee BpeMs CO3JaHbl METOAbl HHU3KOTEM-
IepaTypHOTO XpaHEeHU OMOJIOTHYECKOTO MaTepurarna,
ITO3BOJIAIONHE 00ECIEUYUTh BHICOKHMHA yPOBEHB
COXPAHHOCTH CTPYKTYPHI TKAHU M OHOJOTHUECKH
AKTUBHBIX BEIIECTB B KPHUOKOHCEPBUPOBAHHOM
marepuaine [1, 2, 5]. B 1o jxe Bpems B IpaKTHYECKON
MEIMIMHE CYIIECTBYET MpoljieMa COXpaHECHUs
JEKOHCEPBUPOBAHHOIO MaTepuana B TUIOTEP-
MUYECKHUX YCIOBUSX.

Lens paboThl — U3y4YeHUE CTPYKTYpPHI TKAHU
(hparMeHTOB JIEKOHCEPBUPOBAHHOH IUIAIIEHTHI TIPH €€
MO CJIEAYIOEM TMIOTEPMUYECKOM XPaHEHUU.

Matepuanbl n metoabl

OOmbekT uccnenoBanus — HparMeHThl TUIAICHTHI
5 TOHOPOB, TOJYYEHHBIE MOCTIE ONEPAH KECAPEBO
CeueHHe y 370POBBIX KCHIIMH C HOPMAJIbHO MPOTe-
Karolield 0epeMEHHOCTbIO.
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The main role in complex therapy of different
diseases is played by placenta and its derivatives with
high content of biological active agents [3, 4].
Nowadays, there have been created the methods of
low temperature storage of biological material
permitting to provide high structure preservation level
for tissue and biological active agents in cryopreserved
material [1, 2, 5]. At the same time in practical medicine
there is the problem of preserving frozen-thawed
material at hypothermic conditions.

Research aim is to study the structure of tissue of
frozen-thawed placenta fragments at its following
hypothermic storage.

Materials and methods

Research object was placenta fragments of 5 donors
obtained after Caesarian operation in healthy women
with normally proceeding pregnancy.

Placenta fragments were cryopreserved by the
technology [5] with previous incubation for 20 min with
8% DMSO solution. Frozen samples were thawed on
water bath at 40°C.

Institute for Problems of Cryobiology and Cryomedicine of the Na-
tional Academy of Sciences of Ukraine, Kharkov, Ukraine

*To whom correspondence should be addressed: 23, Pereyaslavskaya
str., Kharkov, Ukraine 61015; tel.:+380 57 373 3034, fax: +380 57
373 3084, e-mail: cryo@online.kharkov.ua

PROBLEMS
OF CRYOBIOLOGY
Vol. 16, 2006, N22



@parMeHTsl MIANeHThl KPHOKOHCEPBUPOBAIH 10
TEXHOJIOTHH [5] ¢ mpeaBapuTeabHOH WHKyOanuen B
teueHue 20 muH B 8%-M pactBope IAMCO. 3amo-
PpOKeHHbIE 00pa3Lbl OTOTPEBANIM HA BOASAHON OaHe IpH
temneparype 40°C.

PazmoposkeHHbIe )parMeHTHI IaLeHThl XpPaHUIN
BO BIaXXHOW Kamepe (3akpbiTag yamka [letpu
oosemoM 15 cm?) mpu Temneparype 4°C B TeueHne
12,24 n 48 u.

JJ1s1 311eKTpOHHO-MHUKPOCKOTITYECKOTO HCCIIeI0Ba-
HUS KYCOYKH IUTAleHThl (UKCHPOBAIU B TeUeHHUE 2 U
B 2%-M pacTBOpe TIAyTapoOBOTrO ajpJernjaa Ha
dbocharuom Oydepe (pH 7,3-7,4) u 1 u — B 1%-Mm
pacTBOpe 4eTnipexokucu ocMmus. Ilocme o6e3Bo-
JKUBAHUS 3TaHOJIOM BO3pacTarolledl KOHIEHTpaluu
KyCOUYKH TKaHHU 3aKJIIOYalH B 3MOH-apanauT. [Tomy-
TOHKHE cpe3bl ToamuHol 0,5 MKM mojayyanu Ha
yasTpaMukpoToMe YMTII-7, okpamBaiy moauxpom-
HBIM KpacHuTeJIeM Ha OCHOBE METUIIEHOBOTO CHHETO U
OCHOBHOTO (D)yKCHHA, IPOCMATPHBAIIN HA MUKPOCKOIIE
MBP-3, cHabxenHoM 1udpoBOl BUIEOKaMEpOH
Panasonic WV-CP 470. VYaprpaToHKHE Cpe3bl
KOHTPACTHPOBAIIN HACHIILIEHHBIM BOJHBIM PaCTBOPOM
ypaHWJIameTara ¥ paCTBOPOM IUTpaTa CBHHIIA.

B pabore ObuTO WMccieqoBaHO 5 IUIAIEHT 1O 3
obpasma KaXXJI0W MJAleHThl MPH Pa3HBIX CPOKax
TUIIOTEPMHUYECKOTO XPAHEHHUS. YIBTPACTPYKTYpY
KJIETOK IJIAI€HThl U3y4alu MPH YyCKOPSIOUIEM
HanpspkeHuH 75 kVc momMonipio 3J1e€KTPOHHOTO
Mukpockona [I19M-125K, ocHamenHoro cucremon
cbema U aHaiu3a usobpaxenuss CAU — 01A (AO
“SELMI”, . Cyms) Ha ocHOBe CCD kamepsr DX- 2
u nakera nporpamm ¢upmsl “KAPPA”, I'epmanus.

Pe3yAbTatel M 00Cy)xaeHue

N3 BceX CTPYKTYPHBIX DIEMEHTOB ILIAIICHTHI
BOPCUHKH XOpHOHA — HanOoJiee UyBCTBUTCILHEIC U
QTWHAMUYIHBIC 00pa30BaHUs, MMOITOMY 0CO00E BHH-
MaHHE B UCCIIC0BAHUAX O0PATHIIN Ha 3Ty CTPYKTYPY.

Mopdonorudeckuii aHaIu3 BOPCHHYATOTO XOPHO-
Ha IEKOHCEPBUPOBAHHOM IIAIICHTHI BBISIBUJ OIIpEIe-
JICHHBIE U3MEHEHUS YIbTPACTPYKTYPbl KIETOUHBIX U
HEKJIETOYHBIX 3JIEMEHTOB TEPMUHAIBHBIX BOPCHH,
CBSI3aHHBIX, B OCHOBHOM, C BIIMSIHHEM TIIYOOKOTO
3aMOpakKMBaHMs U MOCIEIYIOIIEro oTorpeBa (par-
MEHTOB IIJIAIICHTHI.

AHaJIM3 MOJyTOHKUX CPE30B ()parMeHTOB JICKOH-
CEpPBUPOBAHHOM TUIAIIEHTHI TOCJIE TUIIOTEPMUYECKOTO
XpaHeHHus B TeYeHHE 12 4 CBUACTEILCTBYET, UTO
CHUHIIUTHATLHBIN MOKPOB BOPCUH XOpPHOHA MPE-
CTaBJICH B BUJIE YETKOH [TUTOILIA3MaTHIECKOH KaiiMbI
C THNEPXPOMHBIMHU TIBIOYATHIMU SIAPAMH, PacIo-
JIO)KEHHBIMU B OJUH PAM, YaCTO C U3BUJIUCTHIMU
koHTypamu (puc. 1). BcTpeuarorcs BOPCHHEI, B
KOTOPBIX CHHUIUTHAJIBHBIN IOKPOB COXPAHSETCS TOJIBKO
B BUJ¢ OOPBIBKOB HIIH MOJHOCTHI) OTCYTCTBYET.
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Thawed placenta fragments were kept in humid
chamber (closed 15cm? Petri dish) at 4°C during 12,
24 and 48 hrs.

For electron microscopic examination the placenta
pieces were fixed for 2 hrs in 2% glutaric aldehyde
solution on phosphate buffer (pH 7.3-7.4) and 1 hr in
1% solution of osmic acid. Tissue pieces were placed
into epon-araldit after dehydratation by ethanol of
increasing concentration. Semi-thin slices of 0.5 pm
were obtained with UMTP-7 ultramicrotome, and
stained by polychrome dye basing on methylene blue
and main fuchsin, were investigated with MBR-3
microscope, equipped with Panasonic WV-CP 470
digital camera. Ultrathin slices were contrasted by
saturated aqueous solution of uranyl acetate and lead
citrate solution.

In this work there were studied five placentas by
three samples of each at various terms of hypothermic
storage. Ultrastructure of placenta cells was studied
at 75kV accelerating voltage with PEM-125K electron
microscope fitted with SAI-01A image analysis and
retrieval system (SELMI, Ukraine) on the base of CCD
DX-2 camera and “KAPPA” software (Germany).

Results and discussion

From all structural elements the placenta chorion
villi are the most sensitive and dynamic formations,
therefore our researches are basicly targeted to this
structure.

Morphological analysis of villous chorion of frozen-
thawed placenta revealed certain changes of cells
ultrastructure and non-cellular elements of terminal villi
mainly related to deep freezing influence and following
thawing of placenta fragments.

Analysis of semi-thin slices of placenta frozen-
thawed fragments after hypothermic storage during
12 hrs testifies to the fact that villi syncytial cover of
chorion is represented as distinct cytoplasmic edging
with hyperchrome block-like nuclei, with twisting
contours (Fig. 1). There are found the villi, where
syncytial cover is kept as fragments or completely
missing. Villi stroma is formed of loose connective
tissue comprising fibrocytes of spindle-like shape with
outgrowings branching-off in collagen net. Villi blood
vessels vary. Along with plethoric, filled with form
blood elements capillaries there are those with sclerotic
walls.

Ultrastructure of placenta tissue elements, its villi
chorion for 12 hrs after thawing is not undergone
significant changes. Microvilli on syncytium surface
are mainly kept and have thread-like shape, exfoliation
of brush edging from epithelium layer surface is
frequently observed. Syncytium nuclei of different
shapes are filled predominantly with compact
chromatine, their perinuclear lumen is sometimes
widened. Cytoplasm is of moderate electron density
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12 4 runoTepMHYECKOTO XpaHEHHS (HParMeHTOB JCKOH-
CEpBUPOBAHHOM IJIAlICHTHI.

Fig. 1. Structure of terminal villi of chorion after 12 hrs’
hypothermic storage of frozen-thawed placenta fragments.

Ctpoma BopcHH 00pa3oBaHa PIXJIOi COSANHUTENBHOM
TKaHBI0, coziepxKaIlei GuOpPOIUTHI BepeTeHOO0pa3HOM
(OpMBI ¢ OTPOCTKAMHU, PACXOASIIMMHUCS B KOJLIa-
reHoBoi cetu. KpoBeHOCHBIE COCYABl BOPCHUH
oTIMYaroTcA pasHooOpasueM. Hapsay ¢ mosHOKpoB-
HBIMH, 3aII0JTHEHHBIMH (POPMEHHBIMH 3JIEMEHTaMH
KPOBH, BCTPEUAIOTCA KaIlMUIAPBI CO CKIEPO3UPOBaH-
HBIMU CTE€HKaMH.

VYieTpacTpyKTypa 2JIeMEHTOB TKaHH TUIAIICHTHI, €€
BOPCUHYATOTO XOpHWOHA B TedueHHe 12 4 mocie
pa3MopaXBaHH HE MPETEPIIeBaeT 3HAYUTEIBHBIX
U3MEHEHUU. MUKPOBOPCUHKN HA MOBEPXHOCTH
CHUHLIUTHSI, B OCHOBHOM, COXPaHSIIOTCS, MMEIOT HUTE-
BUAHYIO (QOpMYy, 4acTo HabOIIOAaeTCsl OTCIOCHHE
LIETOYHOH KaEMKH OT MOBEPXHOCTHU SIHUTEIHATBHOTO
clos. Slapa CHHIMTUS pa3nuIHON HOPMBI, 3aII0THEHBI
MPEUMYLIECTBEHHO KOMMAKTHBIM XPOMAaTHHOM, UX
MEPUHYKJIEApPHOE MPOCTPAHCTBO HHOTIA PACLIMPEHO.
uTomnazma — yMEpeHHOM 3JIEKTPOHHOM MIOTHOCTH
C PEAKHMH OKPYTJIBIMH MUTOXOHIPHUSIMH, UMEIOIITUMH
cnabo BBIpaXKEHHBIC KPUCTHI B TMPOCBETICHHOM
matpukce (puc. 2). OgaroBoe pa3pbIXJCHUE U
paccioeHue 0azalbHOW MeMOpaHBI TaKXKe Xapak-
TEPHBI JUIsl 3TOTO CpOKa XpaHeHUS (PparMeHTOB
nianeHTsl. CTpoMa BOPCHH COXPAHSAET CTPOCHHE
KJICTOYHBIX M HEKJIETOYHBIX KOMIIOHEHTOB, THITMYHOE
JUISl TITALEHTHI TT0CIIE Pa3MOPaKUBAHUS.

KanmnmsipHas ceTh XopuanbHBIX BOPCHH, HanOosiee
YyBCTBUTEIHHOE 3BEHO B CYO3MUTENHAIBHOM CJOE,
XapaKkTepU3yeTCsl HapacTaHUEM INPU3HAKOB PEaKTUB-
HOCTH: BBIIITYMBAHUEM sIJIEp B TIPOCBET COCY/A, TTIO/TS-
ruBaHueM neprdepruaeckux GparMeHTOB IUTOILIA3MBI
B OKOJIOSIEPHYIO 00J1aCTh, PACXOXKIEHHEM IIOTHBIX
KOHTaKTOB, a Takke 00pa3oBaHWEM MHKPOBHILICH
MIOBEPXHOCTHIO YHIOTEIHOIIUTOB (pHC. 3).
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Puc. 2. VnsrpacTpykrypa (pparMeHTa siipa v ATOIUIA3MBI

CHHIIUTHOTPOGoOIacTa mocie 12 4 rHmOTePMUIECKOTO
XpaHEHHUs JJCKOHCEPBUPOBAHHOM TLIAIICHTHI.

Fig. 2. Ultrastructure of nucleus fragments and cytoplasma
of syncytiotrophoblast after 12 hrs’ hypothermic storage
of frozen-thawed placenta.

with infrequent roundish mitochondria with slightly
manifested cristas in brightened matrix (Fig. 2). Focus
loosening and exfoliation of basal membrane are also
characteristic for this storage term of placenta
fragments. Villi stroma preserves the structure of cell
and non-cell components which are typical for placenta
after thawing.

Chorial villi capillary net being the most sensitive
link in subepithelial layer is characterized by
accumulation of reactivity signs: nuclei protrusion into
vessel lumen, indrawal of cytoplasm peripheric
fragments into the area around nuclei, separating of
dense contacts as well as the formation of microvilli
by endotheliocytes surface (Fig. 3).

There are observed ruptures and exfoliation of
syncytial layer from stroma after 24 hrs of hypothermic
storage of placenta fragments (Fig. 4). Villi stroma is
formed by loose connective tissue where fibrocytes
with long outgrowings are located; cavities and
sometimes empty spaces are found.

Electron and microscopic analyses of placenta
fragments preparations after 24 hrs’ hypothermic
storage testify to the beginning of development of
destructive changes in chorion villi structure. Villi
surface, formed by syncytial layer, just sometimes
preserves microvilli, the major part of those is
destroyed. Nuclei electron density of syncytium
increases perinuclear space considerably expands, and
for some nuclei karyolemma fragmentation is
characteristic (Fig. 5).

Syncytial layer exfoliation is observed more often,
subepitelial membrane loosening increases. Cytoplasm
syncytial organoids are not numerous, mitochondria
cristas are absent. EPR cisterns widening and ribosome
loss by membranes of granular net are found.
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Puc. 3. PeakTuBHOE COCTOSHHUE PHAOTENUS (PETAIEHOTO
Kanmuuisipa mociie 12 9 TUMOTEePMUYECKOTO XpaHeHUs
(hparMeHTOB IEKOHCEPBUPOBAHHON TUTALICHTHI.

Fig. 3. Reactive state of endothelium of fetal capillary after
12 hrs’ hypothermic storage of frozen-thawed placenta frag-
ments.

[locne 24 4 runorepMuueckoro xpaneHus gpar-
MEHTOB IUIALIEHTHI, KaK U B MPEABIAYIIEM CPOKE, B
HEKOTOPBIX MEcCTax HaOJI0AalTCs pa3phiBbBl H
OTCIJIOCHHE CHHIUTUAIILHOTO CJI0SI OT CTPOMBI (pHC. 4).
Crpoma BopcuH o0pa3oBaHa PHIXJIOW COEAMHHU-
TENBbHOW TKaHBIO, B KOTOPOW pacnoiokeHs! ¢puodpo-
IUTHI C JUIMHHBIMU OTPOCTKaMH; OOHApyKUBAIOTCS
II0JIOCTH, UHOIJIA IIyCTOTBHI.

ONeKTPOHHO-MUKPOCKOITMYECKHUI aHaIn3 Tpera-
paToB GparMeHTOB IUIAICHTHI NIOCie 24 4 TUNoTep-
MHYECKOTO XpaHEHHUs CBUACTEIbCTBYET O Hayale
Pa3BUTHA NECTPYKTUBHBIX U3MEHEHHUH B CTPYKType
BOPCHHYATOro xopuoHa. I[loBepXxHOCTE BOpCHH,
00pa3oBaHHAs CHHUUTHAIBHBIM CJIOEM, JIUIIb HHOTAA
COXpaHseT MUKPOBOPCHHKH, OOJBIIIAS YaCTh KOTOPBIX
paspylieHa. DIeKTPOHHAS ITIOTHOCTD JEP CHHIUTHSA
YBEIWYNBAETCS, MEpPUHYKIIEapHOE MPOCTPAHCTBO
3HAYUTEIBHO pacIIupsieTcs, U1 YacTH AJep Xapak-
TepHa (parMeHTanus kapuoseMmbl (puc. 5). Bee
Jaire HaOJIFoaeTCsl OTCIIOSHUE CHHIIUTHAIBHOTO CIIOS,
BO3pacTaeT pa3phIXJeHHE MOAINUTEIHATbHOU
MeMOpaHbl. OpraHouJ bl CHHIUTHAIBHONW IHTO-
[J1a3Mbl MaJIOYMCIIEHHBI, KPUCTHI MUTOXOHAPUN
OTCYTCTBYIOT. OTMEUaloTCsl pacuiupeHre IUCTEepH
OIIP u norepst pubocom MeMOpaHaMu TpaHyJISIPHOM
cetu. lluTomnasmaTnyecke OpraHeiabl MUTOTPO-
(obiacta xapakTepH3yIOTCs 1€30PraHU3alnueH KPUCT
MUTOXOHAPUN W HE3HAYUTENbHOH (parmeHTanuei
nuctepH OIIP. Ilpu runorepMudeckoM XpaHeHUH
JNEeKOHCEPBUPOBAHHBIX (PparMEeHTOB MJIALEHTHI
CTPYKTYpHBIE 3JIEMEHTHI CTPOMBI BOPCHH, KJIETKH
COEIMHUTENbHO-TKAaHHOM TPHUPOABI U KOJIJTareHOBBIE
BOJIOKHA MaJio M3MEHAI0TCs. OIHAKO YBETHYHUBAETCS
KOJIMYECTBO ITOJIOCTEN U PA3PHIBOB B COETMHUTEIILHON
TKaHU. bornee 3HaUUTeNbHBIE U3MEHEHHSI TIPOUCXOAST
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Puc. 4. OTciocHNEe CHHIUTHAIBHOTO CJIOS OT CTPOMBI
BOPCHH XOPHOHA Mociie 24 4 TUIOTEPMHUYECKOTO XPaHEHUS
(hparMeHTOB IEKOHCEPBUPOBAHHOM ITAIICHTHI.

Fig. 4. Exfoliation of syncytial layer from villi chorion
stroma after 24 hrs” hypothermic storage of frozen-thawed
placenta fragments.

Cytoplasm organellas of cytotrophoblast are charac-
terized by disorganization of mitochondria cristas and
slight EPR cistern fragmentation. Under hypothermic
storage of frozen-thawed placenta fragments the
structural elements of stroma villi, cells of connective
tissue origin and collagen fibers are not considerably
altered. However, the number of cavities and ruptures
in connective tissue enhances. More profound changes
occur in blood capillaries structure of terminal villi.
Further loosening and hydration of basal membranes,
impairment of the integrity of endothelial cells result in
narrowing of earlier plethoric capillary lumens.
Endotheliocytes are gradually destroyed, there is
observed hydration and focus lysis of cytoplasm
organoids, impairment of intercellular contacts.

After 48 hrs of hypothermic storage of placenta
fragments a microscopic picture points to sharply
manifested destructive changes: exfoliation of
scyncytial layer of stromal villi with destruction of nuclei
as well as detachment of growth nodules from stroma
of terminal villi. There is found a focus destruction of
chorion villi. There is a local lysis of connective tissue
of stroma with the formation of big cavities. There are
frequently found capillaries with slightly manifested
lumen (Fig. 6).

Electron and microscopic analysis of ultrastructure
of frozen-thawed placenta fragments of present term
of hypothermic storage testifies to the development of
the changes of destructive character, especially
concerning of syncytiotrophoblast and capillary channel
of terminal chorion villi. So, brush edging on syncytium
surface is absent (Fig. 7). Syncytium nuclei gain a
wrong shape, their chromatin is quite condensed and
perinuclear space is widened. Nuclear accumulations
in proliferation nodules form even conglomerates of
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Puc. 5. Yiisrpactpykrypa cuHIMTHOTpOOONacTa mocie 24 4
TUIIOTEPMUAYECCKOTO XpaHeHUS (parMeHTOB JIEKOHCEPBU-
POBaHHOM IJIALIEHTHI.

Fig. 5. Ultrastructure of syncytiotrophoblast after 24 hrs’
hypothermic storage of frozen-thawed placenta fragments.

B CTPYKType€ KPOBEHOCHBIX KANMHJISIPOB TEPMHU-
HaJIbHBIX BOpPCUH. [lanbHelliee pa3pbIXJIEHUE U
ruapartanus 6a3albHBIX MeMOpaH, HapylIIeHUE
LEJIOCTHOCTH SHAOTENHATIBHBIX KJIETOK MPUBOMAT K
CY’KEHUIO paHee IMOJTHOKPOBHBIX IPOCBETOB KaIlHII-
JIIPOB. DHIIOTEIUONUTHI TIOCTENEHHO pa3pyIIaroTcs,
HaONIOAA0TCsS THApPATAIlUS M OYaroBBIA JHU3UC
OPTaHOMJIOB IUTOIIA3MBI, HAPYIICHUE MEXKKIIE-
TOYHBIX KOHTaKTOB.

[Tocne 48 4 runoTepMUvecKoro xpanenus gpar-
MEHTOB NJAIleHThl MUKPOCKOMHYECKas KapTHHa
YKa3bIBaeT Ha PE3KO BBIPAKEHHBIC JECTPYKTHBHEIC
W3MEHEHHUS: OTCIOCHHE CHHIUTHAIBHOTO CIIOS
CTPOMAIIbHBIX BOPCHH C Pa3pyILICHUEM S/IEp, a TAKKe
OTPBIB y3€JIKOB POCTa OT CTPOMBI TE€PMHUHAIBHBIX
BopcuH. OOHapyXUBaeTcsi 04aroBasi JeCTPYKIHUS
BOpPCHUH XOpuoHa. [IpOuCXOAUT NOKaNbHBIN JIM3UC
COCAMHUTEILHON TKaHH CTPOMBI C 00pa3oBaHUEM
KpYIHBIX T0J0CTel. HacTo BCTpEYaroTCsl KaluLIspPhl
€O cl1ab0 BBIPAKEHHBIM MPOCBETOM (pHC. 6).

DNEeKTPOHHO-MUKPOCKOIIMYECKHI aHATTN3 YIIbTpa-
CTPYKTYpBI pparMeHTOB JECKOHCEPBUPOBAHHOU
ILTAII€HTHl JaHHOTO CPOKa THIOTEPMHYECKOTO
XpaHEHUsS! CBUJIETENbCTBYET O Pa3BUTHUU M3MEHEHHUU
JECTPYKTUBHOT'O XapaKTepa, 0OCOOCHHO KacatoIIHXCsl
CHHIIUTHOTpOdOOIAaCTa U KANUIIAPHOTO pycia
TepMHUHAJIBHBIX BOPCHH XOpuoHa. Tak, merouHas
KaeMKa Ha MOBEPXHOCTH CHHIUTHUS OTCYyTCTBYET
(puc. 7). SAnpa cuHOUTHSA NpHOOPETAIOT HEmpa-
BHJIbHYIO ()OpPMY, 3HAYUTEIHHO KOHJIEHCUPYETCS HX
XPOMAaTHH U CYIIECTBEHHO PaCIIUPSETCS MEPUHYK-
JieapHOE MPOCTPAHCTBO. SepHBIE CKOIUICHHS B
y3enkax mponudepanun oOpa3yoT CHIOIIHEIE
KOHTIIOMEpaThl HeO(pOPMIIEHHOW MacChl TeTepo-
XpOMaTHHA, COMPOBOXKAAIOIINECS] Pa3pyIlIEHHEM
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Puc. 6. OTcyTCcTBHE MPOCBETOB KAMJUISPOB B TEPMUHAIIBHBIX
BOPCHHAX XOPHOHA TIOCIIE 48 4 THIIOTEPMUYECKOTO XpaHCHHS
(hparMeHTOB IEKOHCEPBUPOBAHHOM ILIALICHTHI.

Fig. 6. Absence of capillaries lumens in terminal chorion
villi after 48 hrs’ hypothermic storage of frozen-thawed
placenta fragments.

Puc. 7. YasrpacTpyKkrypa siep CHHIMTHOTpodoOIacTa
nocjie 48 4 THUIMOTEPMUYECKOTO XpaHCHHS (PParMeHTOB
JICKOHCEPBUPOBAHHOM MJIALICHTHI.

Fig. 7. Ultrastructure of syncytiotrophoblast nuclei after 48
hrs’ hypothermic storage of frozen-thawed placenta
fragments.

unshaped heterochromatin mass, accompanying by
karyolemma. Further loosening of basal membrane
leads to the separation of syncytial layer from villi
surface. Villi stroma connective tissue is hydrated,
loosened, with forming large electron transparent
cavities. Chorion villi capillary structure is quite
changed. Lysis and desquamation of endothelium, basal
layer loosening result to disappearance of capillary
lumens.

Conclusions

Morphological analysis of placenta fragments has
shown that villous chorion during first 12 hrs of
hypothermic storage after freeze-thawing mainly
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KapuoneMMbl. JlanpHeiiee pa3peIxiieHrne 0a3aabHON
MeMOpaHbI MPUBOAXT K OTPHIBY CHHIIMTHAIIBHOTO CIIOS
OT TMOBEPXHOCTU BOpcUH. CoeAUHUTENbHAS TKAHb
CTPOMBI BOPCUH THUAPATUPYETCS, Pa3pbIXisieTcs,
00pazys KpyIHbIE IEKTPOHHO-TIPO3PadyHbIC MOJIOCTH.
CTpyKTypa KanwIsipoB BOPCUH XOPHUOHA CYILIECT-
BEHHO u3MeHsiercs. JIu3uc u aeckBamanust 3HI0-
TeNwsl, pa3phIXJeHne 0a3allbHOTO CJOS MPUBOMAST K
MCYE3HOBEHHIO TPOCBETOB KAIMLISPOB.

BbiBOADI

Mopdoisiorudeckuii ananu3 GpparMeHToOB Iia-
LIEHTHI TIOKA3aJ1, YT0 BOPCHUHYATHIN XOPHOH B IIEPBBIE
12 94 THIOTEPMHUYECKOTO XPaHEHUs IMOCIe Je-
KOHCEPBalLlMM B OCHOBHOM COXpPaHSET CBOM OCOOEH-
HocTU. He3HauuTeabHble U3MEHEHHUS €T0 CTPYKTYPhI
CBUJICTEIBCTBYIOT O MEXAaHUYECKUX MOBPEKICHUSX,
CBSI3aHHBIX C MPOLECCOM HHU3KOTEMIIEpPAaTypHOH
KOHCepBauMu. | unorepMuueckoe xpanenue ¢par-
MEHTOB IUIALIEHTHl 0 24 4 HE MPUBHOCHUT CYIIECT-
BEHHBIX U3MCHCHHH B ApXUTEKTOHUKY TKAaHH TEPMU-
HaJBHBIX BOPCHH. B TO ke Bpems IpoJIOHTHpPOBaHHE
XpaHeHus 10 48 9 CONPOBOXKIACTCS 3HAUUTEITHLHBIMHU
[epecTpOoKaMH B TKaHU TUIAIEHTHI AECTPYKTHBHOTO
XapakTepa.
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preserves its peculiarities. Insignificant changes of its
structure testify to mechanical impairments related to
the process of low-temperature preservation.
Hypothermic storage of placenta fragments up to 24
hrs does not result in profound changes in architecture
of terminal villi structure. At the same time prolonged
storage up to 48 hrs is accompanied by considerable
rearrangements of destructive character in placenta
tissue.
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