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W3ydena cTpykTypHas XapaKTepUCTHKa TKaHHU IDTateHTs! ocie nHKyoanun ¢ JIMCO. ITokazano, uTo mocie HHKyOarmu ¢pparmMeHToB
mwraneHTs ¢ 8§%-m IMCO o6HapyxuBaroTcs Hanbojee BBHIPaXXCHHBIE YIbTPACTPYKTYPHBIE N3MEHEHHS B IIOBEPXHOCTHOM CIIO€

BOPCHHYATOT0 XOpHOHA - CHHIMTHOTpodoObmacTe.
Knroueswie cnosa: crpykrypa, mianenra, JIMCO.

BuBueHa CTpyKTypHa XapaKTepUCTHKa TKaHUHY Iu1aneHTy micist inkyoauii 3 IMCO. ITokasaHo, o micns inky6anii GpparMeHTiB
wianeHT 3 8%-m JIMCO BUSBISIOTBCS HAHOUIBII BUPaXEHI yIBTPAaCTPYKTYPHI 3MiHM B HOBEPXHEBOMY IIapi BOPCHHYACTOTO

XOpiOHYy — cHHIUTIOTpodobIacTi.
Knrouogi crosa: crpyxrypa, manenra, IMCO.

Structural characteristics of placenta tissue after incubation with DMSO were studied. After incubating the placenta fragments
with 8% DMSO the most manifested ultrastructural changes were shown to be revealed in a surface layer of chorion villi, that was

syncitiotrophoblast.
Key words: structure, placenta, DMSO.

OnHo#t M3 OCHOBHBIX MpoOJieM KpHOOHWOJIOTHH
SIBIISIETCSl U3bICKaHUe 3P PEeKTUBHBIX 3AIIUTHBIX CPe]l,
00€eCTIeYNBAONINX BEICOKHH YPOBEHB IIOJTHOIICHHOCTH
OMOIOTHYECKNX O0OBEKTOB B COBPEMEHHBIX TEXHO-
JOTHYECKHUX Tpoleccax HU3KOTEMIEepaTypHOTO
KOHCEPBHPOBAaHHS.

JAMCO - >HOOUENTIONAPHBIA KPHONPOTEKTOP,
KPHO3aLIUTHOE ACHCTBHE KOTOPOro OOYCIIOBIMBAET
LEJIBIHA PSA €r0 XUMHUYECKUX U (PapMaKoJIOTHUeCKUX
cBoiicTB. OH JIETKO NMPOHUKAET Yepe3 MeMOpaHsbl
KJIETOK, BJIHSIS Ha X MHUKPOKAIMWIUIAPHYIO CHCTEMY,
B3aMMOJEHCTBYET C OMOMaKpOMOJEKYyJaMu U
MOJIEKYJIaMH BOJBI, 00pa3ysl pa3IMdHON TPHUPOIBI
KOMITJIEKCHI. JTO COCTUHEHHE, HAPSAY CO CII0CO0-
HOCTBIO U3MEHATH (PU3UUECKOE COCTOSTHHUE BOJBI,
pPacTBOPUMOCTH COJIE M OpPraHWYECKHX pPacTBO-
putesneil, o0nagaeT BeIpaXEHHBIMH IPOTHBOHUIIE-
MHUYECKUMU U aHTUOKCUIAHTHBIMU CBOMcTBamu [5].

JAMCO mupoko MCHONB3yeTCA IPU HU3KOTEM-
[epaTypHOM KOHCEPBUPOBAHUH KJIETOK KOCTHOIO
MO3ra, JIEHKOLMTOB, MUKpoOopranu3moB [4]. [TokazaHo
Moaynupytouiee ausHre JJMCO Ha QyHKIHOHATBHOE
COCTOSIHUE IMUTOBUAHOM xene3bl [8]. Paspaborans
crocoOnr kpuokoncepsuposanus ¢ JIMCO remaro-
UTOB [9], aMHHOTHYECKOM 000JI0UYKH [ 7], FeMOIIOATH-
YECKHX KJIETOK dMOpPHOHAJIBHOM MEYeHU YeIOBEeKa
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One of the main problems of cryobiology is the
search of the efficient protective media, providing a
high level of biological objects’ integrity in current
technological processes of low temperature pre-
servation.

DMSO is endocellular cryoprotectant which
cryoprotective effect stipulates the series of its
chemical and pharmacological properties. It easily
penetrates through the cell membranes, by affecting
their microcapillary system, interacts with bio-
macromolecules and water molecules, by forming the
complexes of different nature. This compound along
with the ability to change physical state of water, the
solubility of salts and organic solvents, has the
manifested anti-ischemic and antioxidant properties [5].

DMSO is widely applied when preserving under
low temperature bone marrow cells, leukocytes,
microorganisms [4]. A modeling DMSO effect on
functional state of thyroid gland [8] was demonstrated
[5]- The methods of cryopreservation with DMSO for
hepatocytes [9], amniotic membrane [7], human
embryonic liver’s hemopoietic cells [10], tissues of
fetoplacental complex [11] have been elaborated.

In spite of a versatile action and manifested
cryoprotective properties of DMSO, the character of
the cryoprotectant effect on cell structure is presented
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[10], Tkaneit peromnanenrapruoro komriekca [11].

HecMmoTps Ha MHOTOTPaHHOCTH JEHCTBUS U
BBIpaKEHHBIE KPHOIIPOTEKTOpHBIE cBoMcTBa JJMCO,
XapakTep BIHSHUS KPUONPOTEKTOpPa HA CTPYKTYPY
KJIIETOK MpPEeACTaBJICH B JUTEPAType B OCHOBHOM
CBEICHHUSAMHU O COUYCTAHHOM JEHCTBUHM HU3KHX
TeMmmeparyp U kpuomnpotekropa [2, 14]. Hecom-
HEHHBII MHTEpeC MpeAcTaBiseT HHPoOpMaus o
peaknuu KJIETOK M TKaHeld moclie mHKyOamuu c
KPHOIIPOTEKTOPOM.

CBeneHus o JCHCTBUHM KPUOMPOTEKTOPOB Ha
MeTabonndeckre U MOP(OIOrHIEeCcKUe MMOoKa3aTeln
KJIETOK Pa3lNYHBIX OMOJOTHYECKHX OOBEKTOB
HeMHorouucieHHs [ 1, 3], a marnbie o Biwstann JIMCO
Ha MOP(OJIOTHYECKOE COCTOSIHME TKaHU IJIAIlCHTHI
OTCYTCTBYIOT. B CBsA3M ¢ 3THUM wneapio paboThl
SIBIJIOCH M3YYEHHE MOPQOIOTHUYECKOTO COCTOSHUS
TKaH{ IUTALEHTHl MOCJe MHKYyOalUHUHu ¢ KPUOIpPO-
tekropoM JMCO.

Matepnanbl 1 metoAbI

B xauecTBe 00beKTa HCCIIEIOBAHMUS NCIIOIH30BAITN
(bparMeHTHI IIIAICHT, MTOyYE€HHBIX MOCIIE OTIepaliui
KECcapeBo CEYEeHNE y 370POBBIX XKEHIIUH C HOPMAIBLHO
MPOTEKAIIEeH OepeMEHHOCTEIO.

Kycouku mnanieHTsl, pasmepom 4X3X2 MM, HHKY-
ouposanu B pactBope IMCO 8%-i1 koHLIeHTpauu B
tedeHue 20 MuH. BpIOOp KOHLEHTpauuu, BpEMEHH
HHKYy0aUMM W TeMIepaTyphl cpeasl 00ycloBIeH
JAHHBIMU, IPUBEACHHBIMU B [12, 13].

Jasg rucToJIOTMYECKOTO HCCIENIOBaHUS TKaHb
iaueHTsl puxkcuposanu B 10%-M pacTBOpe HEUT-
pansHOTO QopMmManuHa B TeueHue 24 u. Ilociue
MIPOMBIBKH (DUKCHPOBAHHBII MaTepHaII 00€3BOKUBAITH
B CIIMPTax BO3pPACTAIOMIEH KOHIIEHTPALIUH U 3aJIUBAIIN
B neyuionvH. [loirydeHHbIe Cpe3bl, TOMIUHON 6-8 MKM,
OKpAaIIUBAIA TEMATOKCUIMHOM DpJHXa U JO03HHOM.
Muxkpomnpenaparsl IpOCMaTPUBaINd HA MHUKPOCKOIIE
MBP-3.

J1sl 31EeKTPOHHO-MUKPOCKOITUYECKOTO HCCIEA0-
BaHMS KYCOYKHM IUIaLlEHTH (puKcupoBanu B 2%-M
pacTBOpe IIyTapoBOTO alibAeruaa U NocTUK-
cupoBany B 1%-M pacTBOpe YETBHIPEXOKHUCH OCMUSI.
[Tocne 06Ge3BOXKMBaHMS CHUPTaMH BO3pacTarolieH
KOHLICHTPALIMH KyCOUKH TKaHU IPOITUTHIBAIIM CMECHIO
3MOH-apalIuT. YIBTPATOHKUE CPEe3bl KOHTpac-
THPOBAIN HACBHIIIEHHBIM BOJHBIM PacTBOPOM ypa-
HHUJalleTaTa ¥ PacTBOPOM IIUTpaTa CBUHIA IO
Pelinonbacy. YAbTpacTpyKTypy KIETOK ILIAIEHTHI
HICCIIEZIOBAIIH C TOMOIIBIO AIEKTPOHHOTO MUKPOCKOIIA
[I9M-125K npu yckopsromeM HanpsbkeHud 75 kB.

Pe3yAbTaTbl M 00CyXXAeHHe

HpI/I MUKPOCKOINYCCKOM HUCCICAOBAHUM IITIALICHT
KOHTPOJBHOW TPYNIBl UICHTUPUIUPYIOTCS BCE
OCHOBHBIE KOMIIOHEHTHI TJIOAHOU U MaTCpHHCKOﬁ
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in the literature mainly by the data about the low
temperatures and cryoprotectant combined effect [2,
14]. The information about cell and tissue reaction after
incubation with cryoprotectant is of undoubted interest.

In the literature the cryoprotectant effects on
metabolic and morphological indices of cells of different
biological objects are slightly reported [1, 3], but there
are no data about DMSO effect on morphological state
of placenta tissue. In this connection the aim of the
work was to study a morphological state of placenta
tissue after incubation with DMSO.

Materials and methods

Placenta fragments, obtained after Cesarean section
operation in healthy women with normally proceeding
pregnancy were used as an object for investigation.

Placenta 4x3x2 mm’s pieces were incubated in
DMSO solution of 8% concentration for 20 min. The
choice of concentration, incubation time and medium
temperature was stipulated by the data, presented in
the paper [12, 13].

For histological investigation the placenta tissue was
fixed in 10% solution of neutral formalin for 24 hrs.
After washing-out the fixed material was dehydrated
in alcohols of ascending concentration and embedded
in celloidin. The obtained sections of 6-8 mcm’
thickness were stained with Ehrlich hematoxylin and
eosin. Micropreparations were observed in MBR-3
microscope.

For electron-microscopic investigations the placenta
pieces were fixed in 2% solution of glutaraldehyde and
post-fixed in 1% solution of osmium tetroxide. After
dehydration by alcohols of ascending concentration the
tissue pieces were saturated with epon—araldit mixture.
Ultrathin sections for electron microscopy were
contrasted with saturated aqueous solution of uranil
acetate and lead citrate solution by Reynolds’s. The
ultrastructure of placenta cells was investigated using
PEM-125K electron microscope at 75kV accelerating
voltage.

Results and discussion

During microscopic examination of the placenta of
control group all the components of fetus and mother’s
organ parts are identified. Thus, the base of fetal part
comprises a chorion plate, covered with one-layer
prismatic epithelium of uniform thickness. The
boundaries between cells are distinct, their cytoplasm
is basophilic and the nuclei have an oval form with
dense small blocks of chromatin. The mother’s part
villi have a distinct syncytial cover, representing a
basophilic edging with hyperchromic compact nuclei,
located in one or more rows. Two types of cells: large
and small ones are revealed in decidual layer. Large
one- or two-nuclear cells in the form of accumulations
are tightly adjacent to each other. The nuclei of these
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yacrteil oprana. Tak, OCHOBa IUIOJHON YaCTH COCTOUT
13 XOPUAJIbHOW INIACTUHKH, TIOKPBITOM OHOCIONHBIM
MPU3MAaTHYECKUM SUTENNEM PABHOMEPHOH TOJIIIMHBL.
I'paruubl MeXAy KiIeTKaMU OTYETIMBBI, UX IIUTO-
m1a3Ma 0a30(uIIbHA, a S/Ipa IMEIOT OBATBHYTO (hOpMYy
C NJIOTHBIMH TJIBIOKaMU XpoMmaTuHa. BopcuHkH
MaTEpPUHCKON YaCTH UMEIOT YSTKHH CHHIUTHATBHBIN
MMOKPOB, MPENCTABISIOMUN co00l 0a30(HUIBHYIO
KalMy C THIIEPXPOMHBIMH TJIBIOUATBIMH SIApaMH,
PacIOJIOKEHHBIMH B OJIMH HJIM HECKOJIBKO pAaoB. B
JEeUUIyalbHOM CJIO€ BBISBISIOTCA JBE pa3zHo-
BUJIHOCTH KJIETOK — KpyIHble U Mejikue. KpymHbie
OJTHO- WJTU JBYAJIEpHBIE KJIETKH B BHJE CKOIUIEHUU
TECHO NPUJIETAOT OJIHA K APYroH. fipa 3THX KIETOK
OBaJIbHBIE C ceTYaTOU cTpykTypoll. llutomnasma ux
po3pavyHa, HeXXHO-3epHUCTas. Menkue Aenuny-
ajnbHblE KJIETKH, Yalle BepeTeHOOoOpa3HOU uiu
3Be314aToil GpopMel, pacmoyararTcs Ipyr OT Apyra
Ha OINpEACIICHHOM PacCTOSHHUU. BOpPCHHBI HMEIOT
MHOTOUYHCIICHHBIE COCYABl MUKPOLUPKYISITOPHOTO
pycia, 0cOOCHHO KaNmMUISIPhI ¢ OBAJIBHBIMU OYXTO-
o0Opa3HbIMH pacmupeHusiMu (cuHycamu). B 60mb-
IIMHCTBE CJIydyaeB MPOCBET MEXBOPCHUHUYATOTO
MPOCTPaHCTBa CBOOOJIEH, JUIIL MECTaMH HaOio-
JTAIOTCS CKOIUIEHHUS SpUTpoLnTOB. MHOTIAa IPOCBETHI
3aI0JIHEHBI (PUOPUHOMTHON CYOCTaHITHEH.

[Ipy 3MeKTPOHHO-MUKPOCKONMNYECKOM HCCIIe-
JOBaHUHM BOPCHH XOPHUOHA IUIALIEHTHI B MCXOAHOM
COCTOSIHUM HaOMI0AaI0TCSl MHOTOYNCIIEHHBIE MUKPO-
BOPCHHKH, KOTOPBIE PACIIONAra0TCsl HA IOBEPXHOCTH
CHHIUTHOTpO(OoOIACTa, TPENCTABISIIONETO COO0M
00J1acTh CKOIUIEHHS SEP, IVIOTHO NPUJIETAIOIIUX APYT
K IpyTy. Sapa XapakTepu3yroTcs Y4eTKUMH KOHTYPaMHu
Hapy>KHOU U BHYTPEHHEH SepHBIX MEMOpaH, y3KuM,
paBHOMEpPHOM IMPUHBI TEPUHYKICAPHBIM TPOCTPAHCT-
BoM. HykiieomniazMa cofepKUT MENKOAUCIIEPCHBIE
[JIBIOKK D yXpOMaTHHA U CKOIIJICHUS TeTEPOXPOMATHHA,
KOTOPBIA KOHLUEHTPUPYETCS BAOJb BHYTPEHHEH
sIAEpHONM MeMOpaHbl U HEOONBIIMMU OCTPOBKAMU
pacnpezensieTca Mo BceMy o0beMmy siapa. bonbimas
4acTh MUTOXOHADPHUH 3MHUTENUS BOPCUH HUMEET
OKPYIIIYIO WJIH OBAJIbHYIO (hOpMY C YETKOW TBOMHON
MeMOpaHOW U KOPOTKUMH KPUCTAMH, OPHUEHTH-
POBaHHBIMHM NEPHNEHAUKYJISIPHO K NIWHHON OCH
opraneibl. OOHapy>KUBAIOTCS TAKXKE€ MUTOXOHAPHH
C HECKOJIbKO pa3peXEHHbIM MAaTPUKCOM. 3€pHHCTas
JHJOMJIa3MaTH4YeCcKas CeTh IpeacTaBiIeHa HIH
YIUTOUICHHBIMU KaHAJIbLAMH, HAXOSIIUMHCS BOTH3H
siipa ¥ MUTOXOHJIPHH, MM PacIIMPEHHBIMH IIUCTEp-
HaMH. B1osib anuKanbHOM MOBEPXHOCTH CHHLIMTHS
00HAPYKUBAIOTCS PA3JIMYHBIC TI0 BEIMUMHE MTY3bIPHKH
1 BaKyoOJIU C XJIONIbEBUAHBIM COIEPKHMBIM, Pa3Mep
KOTOPBIX YBEJIIMYMBAETCS 1O Mepe MPHUONMKEHHUS K
Oonee ryOOKHM ci0sIM. MeXAy CUHIUTHEM H
0a3anbHON MeMOpaHOW pacnojaralTcs eJUHUYHbIE
KJIETKH OUTOTpodobnacTa, XxapakTepu3ylouuecs
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cells are oval with reticular structure. Their cytoplasm
is transparent, smoothly granular. Small decidual cells
are often spindle- or star-shaped, located at the certain
distance apart. Villi have numerous vessels of
microcirculatory channel, especially capillaries with oval
bay-shaped widening (sinuses). In the majority of cases
the lumen of intervilli space is free, the erythrocyte’s
accumulations are observed only here and there.
Sometimes the lumens are filled with a fibrinoid
substance.

During electron-microscopic investigation of
placenta chorion villi in the initial state there are
observed the numerous microvilli, located on
syncytiotrophoblast surface, representing the area of
nuclei accumulations, tightly adjacent to each other.
The nuclei are characterised by distinct contours of
external and internal nuclear membranes, a narrow,
uniformly wide perinuclear space. Nucleoplasm
contains the finely disperse small blocks of euchromatin
and accumulations of heterochromatin, concentrated
along the internal nuclear membrane and distributed
by small islets over the whole volume of nucleus. The
majority of villi epithelium mitochondria have a roundish
or oval shape with a distinct double membrane and
short crysts, orientated transversely to the organella
long axis. Mitochondria with a quite rarefied matrix
are revealed as well. Granular endoplasmic reticulum
is represented by either flattened small channels,
placed close to a nucleus and mitochondria, or by
extended cisterns. Along the syncytium apical surface
there are revealed different by size vesicles and
vacuoles with floccular content, which size increases
when approaching towards deeper layers. Single
cytotrophoblast cells, characterised by a light electron-
optical density of nucleus and chromatin, are located
between syncytium and a basal membrane. External
and internal nuclear membranes have distinct contours
and narrow uniformly wide perinuclear space.
Heterochromatin is concentrated along the internal
nuclear membrane in a tight contact with it. Chromatin
is diffusely located in a middle part of nucleus, although
even here the small condensations of nuclear material
are observed. The cytoplasm comprises the mito-
chondria with the matrix of average electronic density
and distinct crysts, as well as the narrow cisterns of
granular endoplasmic reticulum. Subepithelial basal
membrane is found as a uniform band of homogenous
substance. Endothelial cells form the capillary walls,
which Iumens are widened and comprise a moderate
number of erythrocytes. Not numerous mitochondria,
membrane structures of endoplasmic reticulum and a
great number of pinocytosis vesicles are revealed in
cytoplasm. Chaotically located fibrils, free ribosomes
and polyribosomes are noted as well.

After incubating placenta fragments with 8%
DMSO solution the tissue structure does not
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CBETJIOH AIEKTPOHHO-ONITHYECKOH TNIOTHOCTHIO SiApa
W 1UTOoIUIa3Mbl. HapyskHast M BHYTpEHHSS siIepHBIE
MeMOpaHBl MMEIOT YeTKHE KOHTYPHl M Y3KO€,
paBHOMEpPHOH IIMPHUHBI, IEPUHYKJIEapHOE MpPOC-
TpaHCTBO. [ eTepoxpomMaTHH KOHIEHTPUPYETCS BAOIb
BHYTpPEHHEH s,IepHOI 000JI0UKH, IIIOTHO KOHTAKTUPYS
¢ Hedl. B cpenneil yactu sinpa XpomMaTHH paclosia-
raetcss AuQdy3HO, XOTs M 31€Ch BCTPEUAIOTCA
HeOoJbIINe CTYIIEHU siAepHoro Marepuana. Lluro-
Iia3Ma COAEPXKUT MHUTOXOHIPHUHU C MATPHUKCOM
CpeaHed SIEKTPOHHOW MIOTHOCTH M YETKHMH
KPHCTaMH, a TaKXe y3KHe IHCTEPHBI 3epPHHCTOM
JHAOMIa3MaTndeckoi cetu. IlomsnurennanpHas
OazanpHass MeMOpaHa OIpeeNsieTCs] B BUIE PaBHO-
MEpPHOH MOJIOCHI TOMOTE€HHOTO BEIlECTBAa. DHO-
TeNnuaIbHbIE KIETKH QOPMUPYIOT CTEHKH KalUIAPOB,
MPOCBETHl KOTOPBHIX PACIIMPEHBI U COAEpXKAaT yMme-
pEHHOE KOJIMYECTBO 3PUTPOLUTOB. B murommasme
0OHapy>KUBAIOTCSI HEMHOTOYHCIIEHHbIE MUTOXOHIPUH,
MeMOpaHHBIE CTPYKTYPBI 9HJOIIa3MaTHYECKOM CeTH
W MHOXECTBO MEJIKMX MUHOIIMTO3HBIX My3bIPHKOB.
OTmeuaroTcsa TakXe XaOTHYHO PACIOJI0KEHHBIE
(uOpHILTBEL, CBOOOTIHBIE PUOOCOMBI M TOTUPHUOOCOMEL.

[Nocte nukyOanuu (pparMeHTOB IJIALCHTHI ¢ 8%-M
pactBopoMm JIMCO cTpyKTypa TKaHU CYIIECTBEHHO
HE U3MEHSETCA MO CPaBHEHHIO C MCXOIHBIM COC-
TOSIHUEM.

Kak u B xoHTpoONEe, aMHHOTHYECKasT 000JI0UKa
InpeacTaBlieHa CJIOEM JIHUTENHUANTbHBIX KIETOK
MPU3MATHYECKOH (hOPMBI, pacroyaralomuxcs B OOUH
psan. Lutonnasma ux 6azopuibHa, a sapa UMEIOT
OKPYTAYI0 WJIM OBaJIbHYI0 (OPMY C ILUIOTHBIMHU
rislOkaMu xpomatuHa. M3peaka Habmiogaercs
JecKBaMalus OTIENbHBIX KJIETOK. bazampHas
MeMOpaHa aMHUOTHYECKOTO SMUTENHsI B HEKOTOPBIX
MecTax ytonmaercs. CHHIUTHAIBHBIA MOKPOB
BOPCHHOK TIPEACTaBIEH B BUAE YETKOW MPOTOILIA3-
MaTHYECKOM KaliMBI C TUTIEPXPOMHBIMH TJIBI0YATHIMH
SApaMu, PacrojIOKEHHBIMU B OJUH HIIK HECKOJIBKO
pAnOB. Y3enku pocta xopoio BUAHBL. OCHOBHas
Macca BOPCHHOK C PBIXJIOH 0a30(HIbLHON CTPOMOH U
pacuIMpeHHBIMHU OTHOKPOBHBIMHU cocyaaMu. MHorna
BCTPEYAIOTCSI BOPCUHBI, CTPOMA KOTOPBIX YaCTUYHO,
MPEUMYIIECTBEHHO MO nepudepuu, moaBepraercs
¢ubprHONIHOMY IIPEBpALICHUIO. MeXBOpPCHHYATOE
MPOCTPAHCTBO B HEKOTOPHIX YUaCTKaX YMEHBIIIAETCS,
u3penKa HaOIoIaeTcsl CIUIIaHue COCETHIX BOPCHH.
Krnetkn nenumyalnbHOM 00OJOYKH YACTHIO C OKCH-
¢GuIpHOM, YacThio ¢ 0a30pUILHONW ITUTOIIIA3MOM,
KPYIHBIMHU TIBIOYATBIMU SIApaMU OBaJIBHOU HIIH
okpyriaoi ¢opmel. Ha BceM MpoTsKEHUH IELU-
IyanbHOH 000JI04KM OTMe4aeTcsi OOUIbHOE KOJH-
yecTBO puOpuHONIHOH cyOcTanmuu (puc. 1).

Crnenyer OTMETHTb, YTO AaHHbIE MOpP(OJIO-
FHYECKUE M3MEHEHUS HE SIBISIOTCS MPOSBICHUEM
nevicteusa IMCO, a cOOTBETCTBYIOT (PHU3HOIIOTHUECKH
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considerably change in comparison with the initial state.

As in the control, an amniotic membrane is
represented by the layer of epithelial cells with prismatic
shape, located in one row. Their cytoplasm is
basophilic, and the nuclei have a roundish or oval
shape with dense small blocks of chromatin. The
desquamation of certain cells is occasionally seen.
The amniotic epithelium’s basal membrane is thickened
in certain places. Syncytial cover of villi is in the form
of a distinct protoplasmatic border with hyperchromic
compact nuclei, located in one or many rows. The
growth nodules are well seen. The majority of villi are
with a porous basophilic stroma and widened plethoric
vessels. Sometimes we can see the villi, which stroma
is partially, mostly along the periphery, subjected to a
phibrinoid transformation. The intervillous space in
certain sites is reduced, the adhesion of adjoining villi
is now and then observed. Cells of decidual membrane
are partially with oxyphilic and basophilic cytoplasm,
large compact nuclei of oval and roundish shape. All
along the decidual cover a great number of fibrinoid
substance is observed (Fig. 1).

It should be noted, that these morphological changes
are not the DMSO effect manifestations, but
correspond to physiologically normal mature placenta.

At the same time, the electron-microscopic study
of placenta tissue after incubation with cryoprotectant
revealed a number of ultrastructural changes in chorion

On the syncytiotrophoblast surface along with
numerous microvilli of different length and electron
density, there are detected the sites, deprived of
syncytial outgrowings (Fig. 2). The nuclei of villi
epithelium have quite often the indented contours and
extended perinuclear space. The appearance of local
cavities near the nuclear membrane is of our attention
(Fig. 3). In the majority of nuclei there is the
predomination of heterochromatin, distributing in the

-

: B, b
Puc. 1. BopcHHKM MaTepuUHCKOW YacTH U JACIHyaTbHBIN
CJIOH TuTatieHThI mocie nakyoaruu ¢ JIMCO, X372,

Fig. 1. Villi of mother’s part and decidual layer of placenta
after incubation with DMSO, %372.
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Puc. 2. YyacTtok cuHIuTHOTpOdOOIaCTA, TUIICHHBIH
BOPCHHOK 1ocye nukyb6aruu ¢ JIMCO, %26 100.

Fig. 2. Syncytiotrophoblast site, deprived of villi after
incubation with DMSO, %26 100.

HOpMAaJIbHOM 3peJioH MialeHTe.

B 10 Xe BpeMs 3JeKTpOHHO-MHUKPOCKOIMHUYECKOE
WCCIIeI0OBaHNe TKaHM IJIAIeHTHI TI0CIe HHKYOAIu ¢
KPHOIIPOTEKTOPOM BBISIBHIIO PST YIBTPACTPYKTYPHBIX
HU3MEHEHHU BOPCUHYATOTO XOPHUOHA.

Ha moBepxHoCcTH CHHIIMTHOTpOdOOIACTA, HAPSAY
C MHOTOYHUCJICHHBIMA MUKPOBOPCUHKAMU PA3IUYHOMN
JUTAHBI K 3JIEKTPOHHOM TUIOTHOCTH, 00HAPYKUBAIOTCS
YUYaCTKH, JINIIICHHBIE CHHIINTHATHLHBIX BEIPOCTOB (pHC. 2).
Snpa snuTenus BOPCHH HEPENKO UMEIOT M3pPE3aHHbIe
KOHTYpHI ¥ PacCHIMPEHHOE MEePHHYKJIeapHOe MpOoC-
TpancTBo. OOparnraer Ha ce0s BHUMaHUE MTOSBIICHUE
JIOKQJIBHBIX TOJIOCTEH OKOJIO SASPHON MEeMOpaHbI
(puc.3). B OonpuinHCTBE sAep MpeodiagacT reTepo-
XpOMAaTHH, KOTOPBIA B BUE KPYIMHBIX YIUIOTHEHHBIX
DIBIOOK pacmpeensieTcs: o Bcemy o0bemy siipa. B
LUTOIIa3ME CHHIIUTHUS SHJOIIAa3MaTUUECKasl CETh
Mpe/ICTaBIeHa PaCHIMPEHHBIMUA KaHAIIBLIAMH, CPEIn
KOTOPBIX BCTPEUAIOTCS KpYINHbIE HUCTepHbl. NHOraa
00HAPYKUBAIOTCS MUTOXOHJPUU C MPOCBETICHHBIM
MAaTPUKCOM U JAE3MHTETPUPOBAHHBIMU KPUCTAMHU.
W3MeneHust ynpTpacTpyKTyphl muToTpodobIacTa
MeHee BBIpaXeHbl. VX muTomiasMa COOEPKHUT
HEMHOTOYHCIICHHBIE MUTOXOHIPHH OKPYTIIOH POPMBI
C YETKUMH KPUCTAMH U TPOCBETICHHBIM MaTPUKCOM.
Penkue kananplia 3H10IIa3MaTHYECKON CETH B BUE
pacImMpeHHbIX UCTEPH OOHAPYKUBAIOTCS B THAJO-
miasMme. bazanpHas memOpaHa, oTaensiomias
SMUTENUN OT CTPOMBI BOPCUH, UMEET HEPABHOMEPHYIO
TOJNIIUHY. B HEKOTOpBIX MecTax HabmrwmaeTcs
OTCJIOCHHE AINUTEIUAIBHOrO IJIACTa OT CTPOMBI.
Knerku cTpoMBl BOPCHUH MEHEE MOABEPKEHBI
CTPYKTYPHBIM HU3MEHEHHUSAM. DHAOTEIUAIbHBIC
KJE€TKHU, B OCHOBHOM, COXPaHSIOT CBOU YJIbTpa-
CTPYKTypHBIE OcOOeHHOCTH. Slapa uMX cierka
BBITAHYTHL. ENMHUYHBIE MUTOXOHAPHUH C TUIOTHBIM
MaTPUKCOM M KOPOTKMMH KPHCTAMH PACIOJIaraiorcs
B alMKaJIbHOM YacTH IMTOILIa3Mbl. JIulib u3peaka
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Puc. 3. OGpa3oBaHue JTOKaJIbHBIX PACIIUPECHUN MEPH-
HYyKJICapHOT'O TIPOCTPAHCTBA B sIAPAX SMUTEIHSI BOPCHUH MOCTE
unky6auuu ¢ IMCO, %10 000.

Fig.3. Formation of local widenings of perinuclear space in

epithelium nuclei of villi after incubation with DMSO,
x10000.

form of large packed small blocks along the whole
nucleus volume. In the syncytium cytoplasm the
endoplasmic reticulum is represented by extended small
channels, among which the large cisterns are seen.
Sometimes there are revealed the mitochondria with
enlightened matrix and disintegrated crysts. The
changes in cytotrophoblast ultrastructure are less
manifested. Their cytoplasm contains not numerous
mitochondria of roundish shape with distinct and
enlightened matrix. Rare small channels of endoplasmic
reticulum in the form of extended cisterns are revealed
in cytoplasm. Basal membrane, separating epithelium
from villi stroma has an uneven thickness. In some
sites there is observed the exfoliation of epithelial layer
from stroma. Stroma villi cells are less subjected to
structural changes. Endothelial cells mainly preserve
their ultrastructural peculiarities. Their nuclei are
slightly elongated. Single mitochondria with dense
matrix and short crysts are located in apical part of

Puc. 4. PeakTuBHOE COCTOSIHUE DHIIOTEINUS COCYya MOCIe
unky6auunu ¢ IMCO, %10 200.

Fig.4. Reactive state of vessel endothelium after incubation
with DMSO, x10200
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BCTPEUYAIOTCS MUTOXOHJAPHUH C MPOCBETICHHBIM
MaTpUKCOM. 3epHHCTas SHIOIIa3MaTHIeCKasi CeTh
MPEICTaBICHa CUCTEMON COOOLIAIOMIMXCS KaHAJIOB,
BaKyoJel M LHUCTEPH, K MOBEPXHOCTHU KOTOPBIX
HNpHUKpemieHsl pubocombl. Ha moBepxHocTH 3HIO-
TEJIMOLUTOB OOHAPYKUBAIOTCSI MUKPOBOPCHHKH U
BBIPOCTHI. YacTh KJIETOK HMEET BBHINSYUBAHHUE
OKOJIOSIZICPHOM 30HBI B IPOCBET COCYNOB (pHUC. 4).

BbiBOADI

Takum 06pa3zom, MPOBEJEHHOE HCCIEJOBaHUE
MO3BOJISIET CKAa3aTh, YTO MOCIe MHKyOanuu ¢par-
MeHTOB Tu1arieHTHI ¢ 8%-M JIMCO oOHapyKUBArOTCS
HanOoJee BBIpaKEHHBIE YIBTPACTPYKTYPHBIE H3Me-
HEHUsI B IOBEPXHOCTHOM CJIO€ BOPCHHYATOIO XOpPHOHA —
cuHnutrnorpodobracre. Hapsaay ¢ atum, oOHapy-
KHUBAIOTCSI U3MEHEHHUS CTPYKTYPBI HUTOTpOoobIIacTa,
0azanbHO MeMOpaHbl, PEaKTUBHOE COCTOSIHHE
SHIOTENHS COCYIIOB.

ONeKTPOHHO-MHUKPOCKONMYECKUIA METO BHISIBIISIET
HEKOTOpbIe CTEPEOTHUITHbIE U3MEHEHUS B CTPYKTYype
BHYTPHUKJIETOYHBIX OPTaHEeIUI, KOTOPBIE HOCAT HecIe-
nupuueckuii xapaktep. K TakuMm u3MeHEHUSIM
OTHOCSITCSL O0Jiee BhIpaKEHHBIE JOKAJIBHBIE PACIIH-
peHus IEPUHYKIICApPHOT0 MPOCTPAHCTBA U KOHEHC AU
XpoMaTHHa, MPOCBETIEHHE MUTOXOHAPHUAIHHOTO
MaTpUKCa U HapyILIEHUE LEJIOCTHOCTH MEMOpaHHbIX
3JI€MEHTOB HHAOIIAa3MaTHYECKOW CEeTH, TMpe-
o0nanaHue BaKyOJSIPHBIX 3JEMEHTOB BHYTPEHHETO
CeTYaToro ammapara.

NssectHO [6], uTo AMCO npoHHKaeT BHYTPb
KJIETKH B pe3yJbTare naccuBHoi nuddysnn. Kommek-
CUPYSCH C BHYTPHUKJIETOUYHBIMH KOMIOHEHTaMH,
JAMCO Bnusier Ha XUMHUYECKHH COCTaB Kak BHe-
KJIETOYHON, TaK U BHYTPHUKJIETOYHOMN cpeasl. DTH
W3MEHEHHUSI MOTYT OTpa)xaThCcs Ha HOPMaJIIbHOM
TEYECHUU METa0Oo/IM3Ma KJICTOK U MX MOP(OJIOTHUH.
CornacHo ga"HbIM [4, 6], B OCHOBE pEaKIN KIETOK
Ha npucytctsue JMCO nexut ero meruiapa-
THpYyIOllee AeHCTBUE, BHI3BIBAIONIEE M3MEHECHHUE
OCMOTHYECKOT'O OKPY>KEHHS KJIETOK U MPUBOJILEE K
UX 4aCTHYHOMY 00€3BOKMBaHMIO. BeneacTeue 3Toro
MHOTHE M3 yKa3aHHBIX YIbTPACTPYKTYPHBIX IIe-
pecTpoeKk MOXHO TPakKTOBAaTh KakK pe3ylbTar
JNEeTHApaTalluy KJICTKH, BBI3BAHHON MPHUCYTCTBUEM
KpUOIIPOTEKTOpa, W HApyIIeHUs psina QyHKuui ee
TPAHCTIOPTHBIX CHCTEM.

B To xe Bpems MOXXHO HpPEINOI0KUTh, YTO MPH
JEHCTBUH KPUOTIPOTEKTOPA MOTYT aKTUBU3UPOBATHCS
KOMIIEHCATOPHO-TIPUCTIOCOOUTEIbHBIE MEXaHU3MBI,
HaIlpaBJIEHHBIE HA COXPaHEHUE TOMe0CcTa3a KIETOK K
MoBpeXJaromemMy (hakropy.
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cytoplasm. Mitochondria with enlightened matrix are
seen from time to time. Granular endoplasmic reticulum
is represented by the system of communicating
channels, vacuoles and cisterns, to which surface the
ribosomes are attached. On endotheliocyte surface the
microvilli and outgrowings are seen. A part of cells
has the protrusion of perinuclear area into the lumen
of vessels (Fig. 4).

Conclusions

Thus, the performed investigation permits to
conclude, that after incubation of placenta fragments
with 8% DMSO the most manifested ultrastructural
changes in syncytiotrophoblast, surface layer of chorion
villi, are revealed. Along with this the changes of
cytotrophoblast structure, basal membrane, reactive
state of vessel endothelial are found out.

Electron-microscopic method reveals certain
stereotypical changes of non-specific character in the
structure of intracellular organellas. More manifested
local widenings of perinuclear space and chromatin
condensation, enlightening of mitochondral matrix and
the integrity impairment of the endoplasmic reticulum
membrane elements, predomination of vacuolar
elements of internal reticular apparatus are related to
such changes.

It is known [7], that DMSO penetrates into the cells
as aresult of passive diffusion. When integrating with
intracellular elements, DMSO affects the chemical
composition of both extracellular and intracellular
media. These changes can affect the normal course
of cells metabolism and their morphology. According
to the data [4, 7], the base of cell reaction on DMSO
presence is its dehydrating effect, causing the change
in cell osmotic environment and resulting in their partial
dehydration. Due to this fact many of mentioned
ultrastructural rearrangements can be interpreted as a
result of cell dehydration, caused by cryoprotectant
presence and the disorder of some functions of its
transport systems.

At the same time we can suppose, that the
compensatory and adaptive mechanisms, oriented to
the preservation of cell homeostasis to a damaging
factor can be activated during the effect of
cryoprotectant.
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