Probl Cryobiol Cryomed 2018; 28(2):139-150
https://doi.org/10.15407/cry028.02.139

YIK 615,361:618.46]:57.086.13:611.018.013.395:612.621/.627.085.23
B.1O. Npokontok

BnnuB cepenoBuLy, KOHAMLINOBaAHNX KPiIOKOHCEPBOBaHUMU Ta
CBIKOBUAINEHNMMM eKCNSlaHTaMM Ta KNniTMHaMu nnaueHTn, Ha OpraHoTUNOBI
KyNbTYPU MaTOK Ta AEYHUKIB MULLEN
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Influence of Media Conditioned by Cryopreserved and Fresh Placental
Explants and Cells on Murine Uterine and Ovarian Organotypic Cultures

Pecpepat: Y cyyacHi penpogyKTonorii WWMpoKO 3aCTOCOBYOTbLCS METOAM KNITUHHOIT Ta TKaHUHHOT Tepanii, NepcnekTUBHUMMU
006’ekTamu SKOi € NOXiAHI NNaueHTy, Wo BNnuBatoTb 6e3nocepenHbO Ha XiHOYY penpoayKTUBHY CUCTEMY Ta NnaHku i perynsauii. Me-
XaHi3Mu Takoi B3aeMOZIT 3annLlanTbCs 0CTaTOYHO He3'scoBaHUMU. Y poboTi JocnigkeHOo BNMB CeEpefoBML, KOHANLIMOBAHUX Kpio-
KOHCEPBOBAHUMM i HATUBHUMM KNITUHUMM Ta €KCNaHTamMu NnaueHTn, Ha OPraHoOTUMOBI KYNbTYPU SSIEYHUKIB, MaTOK MULLEN Ta KyNbTypy
ibpobnacTis. KynbTypu ouliHeHO 3a LONOMOro MOpgOoriYHMX MeToAiB Ta MeTabonivyHmx TecTiB. [Toka3aHo, LWo KOHAMLiIoBaHi cepe-
[oBuLA CTUMYMIOTbL MeTaboniyHy akTUBHICTb KyNbTyp MaToOK Ta MPUrHiYyl0Tb MeTaboniyHy akTUBHICTb KynbTyp S€4YHuKIiB. Bia-
CYTHiCTb peakuii dibpobnacTiB Ha Ui cepefoBuLa CBiAYNTb NPO BNAUB ryMopanbHUX (akToOpiB MnaueHTapHOro NOXOAXKEHHS
6e3nocepenHbO Ha reHepaTUBHI €ENEeMEHTH SeYHNKA Ta KOMMOHEHTU eHAOMETPito 6e3 3anyyYeHHsi eNleMeHTIB CMOMYYHOI TKaHUHM.
BcTtaHoBneHo, Wo BNacTUBOCTI cepefoBuLL, KOHANLINOBAHNX CBXKOBUAINEHMMU Ta KPiIOKOHCEPBOBAHMMU KNiTUHAMM Ta €KCNnaH-
Tatamu nnaueHTu, 3Hadyle He Bigpi3HAnucs.

KntoyoBi cnoBa: nnaueHTa, Me3eHxiMarnbHi CTOBBYpOBI KNiTUHUW, S€E4YHUK, MaTKa, dibpobrnacTtu, KynsTUBYBaHHS.

Pedpepart: B coBpemeHHON penpogyKTonorum WmMpoKo UCNOMNb3YTCA MeToAbl KIIETOYHON U TKaHEeBOW Tepanun, NnepcnekTmuB-
HbIMW 06bekTaMun KOTOPON ABMSATCSA NPOU3BOAHbIE NIALEHTbl, KOTOPble BMNAIOT HENOCPEACTBEHHO Ha XXEHCKYO MOMOBYIO CUC-
TEMy 1 ypoBHM ee perynaummn. MexaHnambl Takoro B3anMogencTBUSA OCTaOTCS OKOHYaTeNbHO HEBbIACHEHHbIMU. B paboTe nsyyeHo
BNMSHWE cpef, KOHANLMOHNPOBAHHBIX KPMOKOHCEPBNPOBAHHBIMU, CBEXEBbIAENEHHbIMY KNeTKaMmn 1 3KCNNaHTaMu nnaueHTsl,
Ha N30MNMPOBaHHbIE KyNbTypbl ANYHUKOB, MaTOK MbIlLeN 1 KynbTypy dpunbpobnactos. KynbTypbl OLLeHEeHbl C MOMOLLbI MOPdONOo-
rmyeckux Mmetogos n Metabonuyecknx Tectos. lNoka3aHo, YTO KOHAMLNOHNPOBAaHHbIE CpeAbl CTUMYMUPYIOT MeTabonuyeckyto
aKTUBHOCTb KyNbTyp MaToOK M yrHeTalT mMeTabonnyeckyto akTUBHOCTb KynbTyp AnyHukoB. OTcyTcTBUE peakuumn pubpobnac-
TOB Ha 3TV CpeAbl CBMAETENLCTBYET O BAUAHUM F'yMOpasbHbIX akTOpPOB NnaLeHTapHOro NpoMCXoXAeHNs HEMOCPeACTBEHHO
Ha reHepaTuBHbIE 3MeMEHTbI ANYHWUKOB 1 SHAOMETpUn 6e3 3a4enCTBOBAHNSA 3NEMEHTOB COEANHUTENBHON TKaHN. YCTaHOBMEHO,
4TO CBONCTBA Cpefl, KOHANLMOHUPOBAHHBIX HATUBHBIMWU, KDMOKOHCEPBMPOBAHHBIMW KNETKaMMN U 3KCMNaHTaMu nnaueHThl, 3Ha-
YMMO He OTnnYanuce.

Kniouble crnoBa: nnaweHTa, Me3eHXumarbHble CTBONOBbIE KIETKU, AUYHUK, MaTka, ubpobnacTbl, KynsTMBMPOBaHME.

Abstract: Contemporary reproductive medicine involves the methods of cell and tissue therapy, which among others
involve the placental products, affecting mainly female reproductive system and its regulation levels. The mechanisms
of this interaction have still remained unclear. Here the influence of the media, conditioned with cryopreserved and
fresh placental cells and explants on isolated murine ovarian, uterine organotypic cultures and fibroblast culture was studied.
The cultures were evaluated using morphological methods and metabolic tests. Conditioned media were shown to stimulate
metabolic activity of the uterine culture and to suppress ovarian culture. No response to these media was found in fibroblasts
testifying to a direct influence of placental humoral factors on ovarian generative elements and endometrium, without invol-
vement of connective tissue. The features of the media, conditioned with the fresh and cryopreserved placental cells and
explants were established as not significantly different.

Key words: placenta, mesenchymal stem cells, ovary, uterus, fibroblasts, culture.

CydvacHi MeToIu KIITHHHOI Ta TKaHWHHOI Tepa-
mii BIIKPUBAIOTh HOBI MOMKJIMBOCTI B JIIKYBaHHI PsIy
3aXBOPIOBaHb, 30KpeMa TIOB’SI3aHUX 13 MOPYIICHHIM
JKIHOYOTO PENPOAYKTHBHOTO 310pOB’s [2, 6, 21].

Bimomo, mo cnenudidHUi BIUIMB HA KIHOUY
PENPOAYKTUBHY CHCTEMY Ma€ IDIalleHTa Ta il TOXiaHi
(KTITHHH, TKAHWHHU, O10JOT1YHO aKTHUBHI CITOJIYKH)
[2, 17, 20]. 3 mepmux THIB BariTHOCTiI T'yMOpaJbHi
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Contemporary methods in cell and tissue the-
rapy open new opportunities in therapy of many
diseases, in particular disorders associated with wo-
men’s reproductive health [3, 12, 20].

Placenta and its derivatives (cells, tissues, biologi-
cally active compounds) are known to have a specific
effect on female reproductive system [12, 15, 19]. From
the first days of pregnancy the humoral factors, secreted

|
Department of Reproductive System Cryobiology, Institute for Prob-
lems of Cryobiology and Cryomedicine of the National Academy of
Sciences of Ukraine, Kharkiv, Ukraine

Address for correspondence:

23, str. Pereyaslavska, Kharkiv, Ukraine 61016;
tel.:+380 57 373 7435, fax: +380 57 373 5952,
e-mail: v.yu.prokopiuk@gmail.com

Received March, 06, 2018
Accepted May, 22, 2018

© 2018 V.Yu.Prokopiuk. Published by the Institute for Problems of Cryobiology and Cryomedicine

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0),
which permits unrestricted reuse, distribution, and reproduction in any medium, provided the original work is properly cited.



(akTopu, MO CEKPETYIOThCs TPodoOIaACTOM, BILIH-
BalOTh Ha (QYHKUIOHYBaHHS PENPOAYKTUBHHUX Op-
raHiB (S€YHUKIB, MaTKH), alalTylOTh OpPraHi3M JI0 rec-
taniiaux motpeo [8]. Ilix yac BariTHOCTI 3MIHIOIOTHCS
nepedir psay 3aXBOpIOBaHb, peakilii Ha 30BHINIHIH
BILUIMB Ta aJlalTaliifHi MOXKIUBOCTI opraHizmy [1].
[TomiOHI 3MiHM CHIOCTEPIraloOThCS y TMAIIEHTIB MiCHs
KJIITHHHOI Ta TKAaHWHHOI Tepamii 3 3aCTOCYBaHHSIM
TTOXiTHUX TDIaneHTy [19, 22].

CToBOYpOBI KITITHHH, BUAUICHI 3 TUIAIICHTAPHOTO
Marepiaiy, 3a pAIOM XapaKTePHCTUK BiJIPI3HIIOTHCA
BiJI KJIITHH, OJlep)KaHuX 3 1HIIUX Jokepen [14, 15, 23].
[TnameHTa TIOAMHKA € YTUIIBHAM MarepiajioM, 1o J103-
BOJISIE YHUKHYTH OUTBIIOCTI €THYHUX mpobneM. Bona
Ma€ 3HMKEHY IMYHOTCHHICTh Ta aJlalToBaHa JI0 iCHY-
BaHHS B F€HETHYHO YY)XKOpigHMX yMmoBax [15, 17, 23].
3acTocyBaHHS MOXiIHHUX IUIALECHTH B KIiHIYHIA Tpak-
TULI MOTPeOy€e CTBOPEHHS! HU3BKOTEMIIEPATYPHOIO
0aHKy Ta pO3BUTKY Kpiotexnosoriii [10, 11, 16].

3a peryJssIio KiHo4oi CTareBoi CUCTEMH BiJIIO-
BiZIalOTh KOpa TOJIOBHOTO MO3KY, Tirmogi3, rinoragamyc,
seqyHuKd. OpraHaMHM-MiLICHSIMH € SIEUHUKU, MaTKa,
MosouHi 3amo3u [1, 12]. Ha ¢yHKmioHyBaHHS perpo-
JIYKTUBHOI CHCTEMH JKIHOK BIUIMBAIOTh IMyHHa, KpO-
BOHOCHA CHUCTEMH, €JIEMEHTH CTPOMH OpTaHiB. Mix
IIUMH OpTaHAaMH Ta CUCTEMaMH ICHYIOTH MpsMi Ta
3BOPOTHI 3B’SI3KW. B HAIUX TOMEpemHiX TOCTiKeH-
HsIX OYyJIO MPOJEMOHCTPOBAHO, IO MOXIAHI TUIAIICHTH
MaroTh Crielu(iYHUI BIUIMB Ha KIHOYY CTaTeBY CHC-
TEeMy B HOpPMI Ta MpH HaToloriyHux cranax [18, 19].
Kpim Toro, Oyna noBeaeHa MOKIMBICTh KpiOKOHCEP-
BYBaHHS TIOXiIHUX TaneHTu [3, 16], iX mepcrekTus-
HICTB JUIsl JIIKYBaHHS 3aXBOPIOBAHb JKIHOYOI CTAaTeBOl
CHCTEMH.

Jlns BUSIBIEHHSI MEXaHi3MiB HOBUX METOJIIB JIKY-
BaHHsI HEOOXIZJHO BU3HAYUTH, Ha SIKY CaMe JIAHKY BILUIH-
Ba€ JIOCII/DKYBAaHUW areHT, sKi 3MiHH € BTOPHHHUMH
[18, 19], AK 3MiHIOETHCS 1I€H BIUIMB IIiCJISI KPIOKOH-
cepByBaHHs [10]. MexaHi3MH BIUIMBY TOXiTHHUX TUTa-
IIEHTH Ha (QYHKIIHHI €IEMEHTH S€YHHKA Ta MaTKH
MOXXYTh pealli3yBaTHcCs K 0e3MocepeaHbo, Tak 1 de-
pe3 KOMIIOHEHTH CHOJIyYHOI TKAaHMHH, HEPBOBY, €HMI0-
KpPUHHY Ta KPOBOHOCHY CHCTEMH, a TaKOX 4epe3 B3ae-
Moo penponykTuBux oprasiB [1, 8, 12]. Kpim toro,
Jlisi CTOBOYPOBHX KIIITUH MOXKE Peajli3oByBaTHCS SIK
4epe3 ryMopajibHi (hakTopu, Tak 1 uepe3 eeKTH Iuiac-
TUYHOCTI, XOYMIHT'Y Ta CHOPSMOBaHOTO Ju(EepeHIIifo-
BaHHs [15, 23]. He3’sicoBaHMM 3aIMIIA€THCS BILJIUB
KPIOKOHCEpBYBaHHSI Ha O10JIOTYHY aKTUBHICTH MOXia-
HHX IUIAIICHTH BiJTHOCHO OpraHiB PenpoxyKTHBHOI CHC-
TEMH.

MeTta po6OTH — BH3HAUUTH BIUIUB CEPEJOBHIL,
KOHJUIIHOBaHUX KPiOKOHCEPBOBAHUMH, CBI)KOBH-
IIJI€HUMH KJIITHHAMU, €KCIUIAHTAMU IUIalleHTH, Ha
OpraHOTHIIOBI KYJIBTYPH MATOK Ta SI€YHHKIB iN VItro.
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by trophoblast, affect the functioning of reproductive
organs (ovaries, uterus), adapt a body to gestational
needs [5]. During pregnancy the course of some
diseases, responses to external effects and adaptive
possibilities of a body are changed [24]. Similar
responses are observed in the patients after cell and
tissue therapy using placental derivatives [17, 21].

The placenta-derived stem cells differ by some cha-
racteristics from those, procured from other sources
[11, 13, 22]. Following labor the human placenta is often
disposed, i. €. its usage enables to avoid most of the
major ethical problems; moreover has a reduced immu-
nogenicity, being adapted thereby to genetically alien
conditions [13, 15, 22]. The use of placental products in
clinical practice needs establishing a low temperature
bank and development of cryotechnology [7, 8, 14].

Female reproductive system is regulated by brain
cortex, pituitary gland, hypothalamus and ovaries.
The ovaries, uterus, mammary glands are the target
organs [9, 24]. The functioning of female repro-
ductive system is affected by the immune and cir-
culatory systems, organ stromal elements. There are
direct and reverse relationship between these organs
and systems. In the previous studies it was demonst-
rated that placental derivatives had a specific effect
on female reproductive system under normal and
pathological conditions [16, 17]. In addition, the pos-
sibility to cryopreserve placental products [18, 14],
as well as their prospects in therapy of the female
reproductive system diseases have been proven.

In order to reveal the action mechanisms of novel
therapeutic methods it is necessary to identify which
part of the system would be affected by the studied
agent, which changes would be secondary [16, 17], and
which way this influence would change after cryo-
preservation [7]. The effect mechanisms of placental
derivatives on functional elements of ovary and uterus
may be implemented both directly and through the
components of connective tissue, nervous, endocrine
and circulatory systems, via interaction of reproductive
organs [5, 9, 24]. In addition, the action of stem cells
may be realized both through humoral factors and via
the effects of plasticity, homing and directed differen-
tiation [13, 22]. The effect of cryopreservation on bio-
logical activity of placental derivatives towards the
organs of reproductive system has still remained unclear.

The research aim was to determine the effect of cryo-
preserved and freshly isolated placental cells- and
explants-conditioned media on uterine and ovarian
organotypic cultures in vitro.

Materials and methods

The study involved the assessment of the effect of
the media, conditioned with fresh placental cells (PCs),
cryopreserved placental cells (CPCs), freshly placental
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Marepiajgu Ta MeTOIH

Y po0oTi OLiHIOBAJIM BILUTMB CEPEIOBHIL, KOHHIIIHO-
BaHUX CBDKOBHIUICHUMH KiiThmHamu tutatieHTH (KIT),
KpiokoHcepBoBaHMMH KiitrHamu TotanieHty (KKIT), csi-
xoBuiieHnMy excriantamu maneHTn (EIT), xpio-
KoHcepBoBaHMMH ekciianTaMu ianent (KEIT), na
OPraHOTUIIOBI KYJBTYPH SIEYHHKIB, MATKU Ta KYJIBTYPY
(hiOpoOmacTiB I BH3HAUCHHS PO CIOJYYHOI TKa-
HUHH IIUX OpPraHiB y peakilii Ha TyMOpaibHI (pakTopw
TUTAIIEHTAPHOTO TOXOMKEHHS. JocmimKyBaHi 00’ €KTH
KyJIbTUBYBaJIHM B KOHJIUIIIHOBAaHUX CEPEOBHUINAX TPO-
TSITOM JIOOM, CTaH KYJIBTYD OI[HIOBAJIA MOP(OIOTIYHO
Ta 3a JIOTIOMOTOI0 TECTIB METa0ONYHOT aKTHBHOCTI.

[TnanenT orpumyBaiu 3a iH(GOPMOBAHOO 3r0J0H)
KIHOK IIiCJIsl omepalii KecapeBoro po3ruHy. bynu Bu-
KOpPHUCTaHi KyJIbTypH 3 TPHOX Pi3HMX TulaneHt. Exc-
TUIAHTHU TUTAIIEHTH, PO3MIPOM HE Oijbllie 3 MM OTpH-
MYBaJIH BIJIOKPEMJICHHSIM BOPCHH IUIALIEHTH TOCTPUM
nussxoMm [3], KII — depmenTaruBHUM METOIOM i3
Bukopuctanusam 0,25%-ro Tpuncuny («BioWesty,
Opamris) [13].

3pasku KII Ta EIl xpiokoHCcepByBasin 3a paHimie
3aCTOCOBaHOO TIporpamoro [3, 16]. ¥V skocTi kpio3a-
XHFCHOTO cepenoBHIla BukoprctoByBayin DMEM high
glucose with L-Glutamine («BioWest») 3 10% ¢eTans-
Hoi 6ugadoi cupoBarku (PBC) («Lonzay, HimeudrHa)
i 10% aumermicynbhokeumy («Sigmay, CILIA). 3pas-
KU 3aMOPOXKyBaJId B Kpiorpodipkax («Nuncy», CLIA)
31 mBuaKicTio 1 rpaa/xe g0 —70°C i3 BUKOPUCTAH-
HsIM KoHTelHepiB «Mr.Frosty ™ Freezing Container»
(«Thermo Fisher Scientific», CILIA) i3 HacTynHuM iX 3a-
HYPEHHSIM Y PiaKkuil a3oT juis 30epiranus. Po3mopo-
JKyBaJln Ha BoIsHiM OaHi mpu 37°C.

Jis oTpuMaHHs cepeJoBULI, KOHAMIIHOBAHUX
EII ta KEII, 10 Mr kpiokoHCEpBOBaHUX a00 CBIKOBHU-
JIEHUX E€KCIUIAHTIB IUIALICHTH KYJIbTHBYBAJIH IPOTS-
rom 00u y 24-myHkoBux 1utanmierax («SPLy, Kopes)
y 1 mn DMEM y CO,-inky6aropi («Thermo Fisher
Scientific») mpu 37°C Ta 5% CO, [18].

JUist oTprMaHHS CepeaOBHIL, KOHIUIIHOBAHUX
KIT Ta KKII, xiiTHHU KyJ6THBYBAIM J10 (hOpMyBaHHS
MoHotmrapy (6muspko 1x10° y 5 M cepenoBuiina Ha
(hmaxoHax i3 mwomero moepxHi 25 cm? («SPL»)), ce-
PEIOBHIIE MIHSUIN, KyIBTUBYBaIN IPOTAIOM 100U Ha
cepenosunti DMEM npu 37°C ta 5% CO,.

OpraHoTUnoBe KyJbTHBYBaHHSI MaTOK Ta SE€YHH-
KiB IPOBOIMIIHN 3a MeTozioM Y. Yasuda Ta criBagt. [24]
i3 Mmomudikamisimu. s nporo y mumeit ninii BALB/c
y ¢asi ecTpycy BUAUISLIM MaTKH, po3pi3aiu y more-
pEYHOMY HampsSMKy Ha (parMeHTH 10 3 MM Y JOB-
KHHY. Sl€4HHKN BiOKPEMITIOBAJIM Bijl OTOUYIOUOI JKH-
POBOI TKAaHWHU, HE (PPArMEHTYBAIIN, OCKLIBKH 1X pO3Mip
He nepeBHIyBaB 2—3 MM. KynsTuByBau B 24-TyHKOBUX
TUTaHIIEeTaX i3 po3paxyHKy 10 Mr TKaHWHHM Ha 1 M
cepenosuiia DMEM nipu 37°C 1 5% COZ. HeratuBanum
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explants (PEs), cryopreserved placental explants
(CPEs) on organotypic ovarian and uterine cultur-
es and culture of fibroblasts to determine the role
of connective tissue of these organs in response
to humoral factors of placental origin. The studied
objects were cultured in conditioned media during
1 day, the state of cultures was evaluated morpholo-
gically and by the metabolic activity tests.

The placentas were procured with the informed
consent of women after cesarean section. The cul-
tures from three different placentas were used. The
placental explants of no more than 3 mm in size were
obtained by separating placental villi by a sharp dis-
section [18], the PCs were derived using an enzymatic
method with 0.25% trypsin (BioWest, France) [10].

The PCs and PEs were cryopreserved according to
the previously applied protocol [14, 18]. The DMEM
high glucose with L-Glutamine (BioWest) with 10%
fetal bovine serum (FBS) (Lonza, Germany) and 10%
dimethyl sulfoxide (Sigma, USA) were used as a
cryoprotective medium. The specimens were frozen
in cryotubes (Nunc, USA) with 1 deg/min cooling rate
down to —70°C using Mr. Frosty freezing containers
(Thermo Fisher Scientific, USA) followed by immer-
sion into liquid nitrogen for storage. They were thawed
in a water bath at 37°C.

To obtain the media, conditioned with PEs and
CPEs, 10 mg of either cryopreserved or fresh placental
explants were cultured during 1 day in 24-well plates
(SPL, Korea) in 1 ml DMEM in CO, incubator (Thermo
Fisher Scientific) at 37°C and 5% CO, [16].

In order to procure the medium, conditioned with
PCs and CPCs, the cells were cultured up to monolayer
formation (about 1 x 10° in 5 ml medium on flasks with
25 cm? surface area (SPL)), the medium was changed,
cultured within 1 day with DMEM medium at 37°C and
5% CO,.

For organotypic culture of uterus and ovaries the
method of Y. Yasuda et al. [23] with modifications was
used. For this purpose, the uteri of BALB/c mice in
estrus phase were separated, and then cut transversely
to the fragments of up to 3 mm in length. The ovaries
were separated from surrounding adipose tissue, not
fragmented, because their size did not exceed 2—3 mm.
They were cultured in 24-well plates in terms of 10 mg
of tissue per 1 ml DMEM at 37°C and 5% CO,. The
ovarian and uterine cultures, devitalized by treatment
in 96° ethanol for 30 min and washed out with culture
medium, served as the negative control.

Fibroblasts were procured according to X. Luan
et al. [10] with modifications. The skin of BALB/c
mice fetuses to day 18 of pregnancy was fragmented up
to 1-2 mm, incubated in the presence of 0.25% trypsin
for 1 hour at 37°C. After trypsin inactivation with 10%
FBS the suspension was passed through a 100 um
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KOHTpOJIeM Oynu KyJIBTYpH SIEYHHUKIB Ta MaTOK, JEBi-
TanizoBani B 96° eranomni npotsirom 30 XB Ta BiAMUTI
CEpeIOBUILEM KYJIHTHBYBAaHHSI.

®ibpobnactu orpumyBanu 3a merogom X. Luan
Ta cmiBabT. [13] 3 monidikamismu. lkipy miozais
mutrei il BALB/c Ha 18-Ty 100y BariTHOCTI (par-
MEHTyBaJu 10 1—2 MM, iHKyOyBajiu B MPUCYTHOCTI
0,25%-ro Tpuncuny npotsirom roguan pu 37°C. [icns
inaktuBamii Tpuncury 10% ®bC cycnensiro mporryc-
kamm depe3 kmtuaHEN QuteTp 100 MM («BD Bio-
sciencesy, CILIA), KITITHHHHIA 0caJl BiIMUABAJIH, PeCyC-
nenayBanu B DMEM i3 nonasanusim 10% ®BC, anTu-
Oiotuka-anTuMikotuka («PPA», ABctpis). Kinitunu
KYJIbTUBYBaJid Ha (DjakoHaX i3 IJIOMICHO MOBEPXHI
25 cm? («PPA») tipu 37°C i 5% CO,. Cepenosuiie
MIHSUTH KOXHI 2—3 1o0u, mepeciBaiu npu Gopmy-
BaHHI MOHoIIapy. B ekcriepuMeHTax 3acTOCOBYBaJIN
KJIITUHHU YETBEPTOTO MACAXY.

TecT BiHOBIEHHS pe3a3ypUHy BHKOPHCTOBYBAJIU
JUISL OLIIHKM MeTa0o0JiYHOi aKTUBHOCTI TKaHMHU 3a
panimie po3poomeHuM metonoM [3]. o JyHOK IaH-
meTa 3 TKAaHWHOIO JO0aBay pe3asypuH («Sigmay) y
KiHIeBil koHueHTparii 0,15 mr/mi ta iHKyOyBam 24 ro-
nuHU. AOcopOuiro BUMipIoBalin Ha crekTpodoTo-
metpi «PV 1251C» («Solar», binopycs) npu JOBKHHI
xBuwil 590 HM. KokeH eKClepuMeHT MOBTOPHOBAIU
Ha TPhOX PI3HHUX KYJIBTYpaxX, y KOXKHIH 3 SKUX BpaxoBy-
BaJIK TPH MPOOH.

Jnst MmoposioriuHo1 OL[IHKK KYJIBTYp MaTOK Ta
SI€YHUKIB TPOBOJMIIM TICTOJIOTIYHE JOCIIIKECHHS 3pi-
3iB, 320apBIEHUX T€MAaTOKCHIIHOM Ta €03WHOM, 3a
nornomoroio Mikpockomna «Delta Optical NIB-100»
(«Delta Opticaly, Ilonpma) Ta nmporpamaoro 3abes-
nedeHHs «ToupView V 3.7.» («Hangzhou ToupTek
Photonics Co. Ltd, Hangzhou», KuTait).

MTT-TecT BUKOPUCTOBYBAIH ISl OIIHKA MeTabo-
JIYHOI aKTUBHOCTI KITITHH [18]. 3 11i€f0 METOI0 BHOCHITH
10* piObpoOracTiB y KOXKHY JTyHKY 96-IyHKOBOTO ILIaH-
nIera, 3ajMiiagd Ha 24 TOAMHU Ui MPUKPIIUICHHS
KiTuH, micis 9oro goaaBam MTT («Sigmay) y kiHite-
Bilf koHHeHTpaii 0,5 mr/mi, iHKyOyBanu 4 ronvHw,
TTiCTIS YOTO CEePEIOBHIIIE aKyPATHO BiIOMPAIIH, KPHCTAITH
tdhopmazany pozunssm 10%-M pPO3YUHOM JTOIETIHI-
Cynb(dary HaTpito Ha TUMETHICYIb(GOKCHII. AOGCOpO-
if0 BUMIPIOBAJIN Ha TUIAHIIIETHOMY CHEKTPOQOTO-
Metpi «SM600» («Utrao», Kutait) mpy ToBXKHUHI XBHIII
570 um. KokeH eKcliepiMEeHT TIOBTOPIOBAIM Ha TPHOX
PI3HUX KyJNbTypax KIITHH, Y KOXKHIH 3 SIKUX BpPaxoBy-
BaJIU BICIM TIpOO0.

Jns ouinku npomidepanii ¢pidpobracTi KynbTH-
ByBaJIM B KOoHIeHTpamil 3 x 10%cm? Ta 3HiManu yepes
2 100w, TS 9OTO MiIPaxoByBaJM KiTbKICTh KITITHH.

Jnst craTucTHYHOT 00pOOKM aHMX BUKOPUCTOBY-
Baym U-kputepiit ManHa-YiTHI Ta iporpamHe 3a0e3rre-
geHHs «Past V.3.15» (YaiBepcuter M. Ocio, Hopseris).
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cell filter (BD Biosciences, USA), the cell sediment
was washed, resuspended in DMEM, supplemented
with 10% FBS, antibiotic-antimycotic (PPA, Austria).
Cells were cultured in flasks with 25 cm? surface area
(PPA) at 37°C and 5% CO,. The medium was changed
every 2-3 days, inoculated when a monolayer was for-
med. The passage 4 cells were used in the experiments.

The resazurin reduction assay was used to assess
the metabolic activity of tissue [18]. The resazurin (Sig-
ma) was added to the plate wells with tissue in a final
concentration of 0.15 mg/ml and incubated for 24 hrs.
The absorption was measured with spectrophotometer
PV 1251C (Solar, Belarus) at 590 nm wavelength. Each
experiment was repeated in three different cultures,
and 3 samples in each were taken into account.

For morphological evaluation of uterine and ova-
rian cultures, the sections, stained with hematoxylin and
eosin were histologically examined with microscope
Delta Optical NIB-100 (Delta Optical, Poland) and
ToupView V 3.7 software (Hangzhou ToupTek Pho-
tonics Co. Ltd, Hangzhou, China).

The metabolic activity of cells was assessed with
MTT test [16]. For this purpose, 10* of fibroblasts were
inserted into each well of a 96-well plate, left for 24 hrs
for cell adherence, followed by MTT (Sigma) supple-
ment at a final concentration of 0.5 mg/ml, incubated
for 4 hrs, then the medium was carefully collected,
and the formazan crystals were dissolved with 10%
sodium dodecyl sulfate solution in dimethyl sulfoxide.
The absorption was measured with plate spectropho-
tometer SM600 (Utrao, China) at 570 nm wavelength.
Each experiment was repeated in three different cul-
tures, considering 8 samples in each.

To assess proliferation the fibroblasts were cultured
at 3x10%/cm? concentration and removed in 2 days,
afterwards a number of cells was counted.

The data were statistically processed with the Mann-
Whitney U-criterion and Past V.3.15 software (Uni-
versity of Oslo, Norway).

The experiments were carried out in accordance
with the Law of Ukraine ‘On Protection of Animals
Against Cruelty’ (Ne 3447-1V of February 21, 2006),
the statements of the European Convention for the
Protection of Vertebrate Animals Used for Experimental
and Other Scientific Purposes (Strasbourg, 1986). Expe-
riments were approved by the Bioethics Committee
of the Institute for Problems of Cryobiology and Cryo-
medicine of the National Academy of Sciences of Uk-
raine (Protocol Ne 2 of June 3, 2013).

Results and discussion

Animal ovaries had a typical structure prior to cul-
ture (Fig. 1A). Ovarian hilum consisted of connective
tissue with vessels, and their cortical part contained
generative elements at different developmental stages,
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ExcniepumenTH pOBOAMIIM BiANIOBIAHO A0 3aKOHY
Vkpaiau «[Ipo 3axucT TBapuH BiJ KOPCTKOTO MOBOJI-
skeHHsD (Ne 3447-1V Bin 21.02.2006), monoxeHb «EBpo-
TMeMChKOT KOHBEHIIIT 3 3aXUCTy XPEeOSTHUX TBapuH, SIKi
BUKOPHCTOBYIOTHCSI B €KCIIEPUMEHTAIBHUX Ta 1HIINX
HaykoBUX Huax» (CtpacOypr, 1986). ExcriepumenTn
TIOTO/PKEHO 3 KOMITEeTOM 13 Oioetnku [HCTUTYTY TIpo0-
nieM kpioOiosorii 1 kpiomemuitan HAH Ykpainu (mpo-
Tokoi Ne 2 Bix 3.06.2013).

Pe3yabTaTn T2 00roBOpeHHs

SleyHUKN TBapWH 10 KYJIGTUBYBaHHSI MaJd THUIIOBY
cTpyktypy (puc. 1, A). Bopora sie4HUKIB CKJIafaaucs
31 CMIOTY4YHOI TKAHMHU 3 CYJMHAMH, a iX KOpPKOBa 4ac-
THHA — 3 TCHEpaTHBHUX ENIEMEHTIB Ha PI3HHUX CTaisX
PO3BUTKY: NPUMOpPiaibHUX, TIEPBUHHUX, BTOPUHHUX,
arpo¢iuHuX (OIIIKYIIiB Ta KOBTUX Till. Y (omiKyaax
YiTKO Bi3yasli3yBaJlICh OOLIMTH, KJIITHHH TEKH Ta Ipa-
HYJTBO3H.

Mopdororiune AOCTIHKEHHS S€YHHUKIB MICI KO-
POTKOYACHO KYJIBETHBYBAaHHS B CEpPEIOBHII, HEKOHIH-
[[iHOBaHOMY TIOXiIHUMH TUTAlleHTH, BHSBHIIO 3HAYHI
3MmiaH (prc. 1, B). Y cTpomi Ta BOpOTax SIETHHUKIB CIIOCTE-
piragvch sBUINA Tireprigparallii Ta MeHTPaIbLHOTO
HEKPO3y, PO3PUBH TKAaHWHU. MopdooriaHo 36epexe-
HUMH 3aJTAIIAINCS JKOBTI Tija Ta MPUMOPIiaibHi (o-
JiKynmi. 3MIHU 3a3HaBaJl BTOPHHHI Ta TPETHHHI (oITi-
KYITH: SIAICKITITHHH PYHHYBAJIMCS, KIIITHHU TPaHyITbO3H
BIJUIAJISIMCS BiJ| TeKU. Slapa kimiTuH Oyjid 3MEHIIICHI,
TriMepXpoMHi.

CTpykTypa SI€UHUKIB, KYJIBTHBOBAaHUX Y CEpeJO-
Buriax, kouauiioBanux EIT abo KEII, Oyma Ginbrr
30epeKEHOI0: PO3PUBHU B CTPOMI, SIBHIIA LIEHTPAILHOTO
HeKpo3y 1 rimeprigparauii Oynu BigcytHi (puc. 1, C).
Crpykrypa domnikynis, >KOBTHX Ti 30epexena. K-
THHH TEKU Ta TPaHYIbO3U PO3TAIIOBaHI THUIIOBO, aje
YaCTHHA SIMIEKIITHH Y TPETHHHUX (hoIiKkynax Oyia
3pyiiHOBaHa. CTPyKTypa TKaHWHU S€YHUKIB TBapuH,
KyJbTHBOBAHMX 13 JOJaBaHHSIM CEPEIOBHUII, KOH/IH-
mitioBanmx KKII, Oyma 30epekena, aje i3 HE3HATHOIO
rineprigpararieio, 6e3 po3puBiB TkaHUHA (puc. 1, D).
V ¢omikymax Teka Ta rpaHylIb03a MaJId THIIOBE PO3Ta-
IITyBaHHsI, YaCTHHA SHICKIITHH HE BU3HaYasacs. JKoBTi
Tija 30epekeHi, KIITHHU 31 3MEHIIEHHSM Ta Tirep-
XPOMIEIO sITIEp.

[Noka3HuK MeTabOIIYHOT AKTUBHOCTI HEraTHUBHOIO
KOHTPOJIIO SIEYHMKIB, JEBITATi30BaHUX €TaHOJIOM, 3Ha-
qyIe BiIpi3HABCS BiJl TO3UTUBHOTO KOHTPOIIO Ta
NPaKTHYHO JOPIBHIOBAB TaKOMY y CEPEAOBHILI 3 pe-
3a3ypuHOM. [loka3HuKM MeTabOoIiYHOT aKTUBHOCTI SI€Y-
HUKIB, KyJBTHBOBAHUX 13 CEPEIOBUIIIAMH, KOHIMIIIHO-
BaHMMH SIK CBIKOBUIUICHUMH, TaK i KPIOKOHCEPBOBa-
HUMH EKCIUIAaHTaMH IDIaleHTH, Oylii 3HAvyIle HIKY1
MOPIBHAHHO 3 TIO3UTUBHUM KOHTponeM (puc. 2, A).
AHAJIOTIYHI 3MIiHU CITOCTEPITaTUCS IMICI KyJIbTHBY-
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such as primordial, primary, secondary, atrophic fol-
licles and yellow bodies. The oocytes, theca and granu-
losis cells were distinctly visualized in the follicles.

Morphological examination of the ovaries after a
short-term culture in the medium, not conditioned
with placental derivatives, revealed significant changes
(Fig. 1B). In ovarian stroma and hilus we observed
the phenomena of hyperhydration and central necrosis,
as well as tissue ruptures. The yellow bodies and primor-
dial follicles remained morphologically unchanged.
The secondary and tertiary follicles underwent changes,
i. e. the eggs were destroyed, the granulosa cells were
removed from the theca. The cell nuclei were reduced
and hyperchromic.

The structure of the ovaries, cultured in the media,
conditioned with either PEs or CPEs was more pre-
served, i. e. there were no ruptures in stroma, no
central necrosis and hyperhydration (Fig. 1C). The
structure of follicles, yellow bodies was preserved.
The theca and granulosa cells were located typically,
but some oocytes in tertiary follicles were destroyed.
The structure of animal ovarian tissue, cultured with
supplement of the CPCs-conditioned media was pre-
served, only slight hyperhydration with no tissue rup-
tures was observed (Fig. 1, D). The theca and granulosa
in follicles had a typical location, some oocytes were
not determined. There were preserved yellow bodies, and
the cells with reduced and hyperchromic nuclei.

The index of metabolic activity of the ethanol-
devitalized negative ovarian control was significan-
tly different from the positive control and virtually
the same in the medium with resazurin. The indices
of metabolic activity of the ovaries, cultured with the
media, conditioned with both freshly isolated and
cryopreserved placental explants were significantly
lower, as compared with the positive control (Fig. 2A).
The same changes were observed after culturing the
ovaries with PCs and CPCs-conditioned media, i. €.
there was a decrease in metabolic activity. The effect
of freshly isolated and cryopreserved placental deriva-
tives on the studied ovarian cultures was similar.

The animal uteri had a typical structure after remo-
val from the body (Fig. 3A). The inner layer of endomet-
rium consisted of large cylindrical cells with hetero-
chromicnuclei. A large number of glands was found
in endometrium between connective tissue cells.
Miometrium was expressed, passed into the serous (outer)
layer with blood vessels, elements of adipose tissue.

After a short-term culture of the uterine fragments
with no supplement of the placental products-condi-
tioned media, their structure was slightly changed.
The transverse dimensions, the ratio of endometrium,
myometrium and serous layer were preserved (Fig. 3B).
At the same time, there was observed the hyperhyd-
ration of all the layers, the intercellular space was
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100 pum

100 um

100 pm

100 pum

Puc. 1. CTpykTypa TKaHUHU SIEYHMKIB JOCMIAHMX TBapuH: A — 4O KyNnbTUBYBaHHS; B — KynbTuByBaHHs 6e3 fogaBaHHs
KoHOuLiNoBaHUX cepenoBull; C — KynbTMBYBaHHA 3 [AoAaBaHHSAM CepefoBULl, KOHOWLIOBAHUX KPiIOKOHCEPBOBaHMMM
eKcrnaHTaMmu nnaueHTy; D — KynbTUBYBaHHA 3 OAABaHHAM CePEOoBULL, KOHANLINOBAHMX KPIOKOHCEPBOBAHUMU KMITUHAMM

nnaueHTn. MacwTta6bHi niHinkn 100 MKM.

Fig. 1. Structure of ovarian tissue of experimental animals: A — prior to culture; B — culture with no conditioned media
supplement; C — culture with supplement of the cryopreserved placental explants-conditioned media; D — culture with
supplement of the cryopreserved placental cells-conditioned media.

BaHHS SI€YHHKIB 13 CEPEIOBUINIAMH, KOHIUIIIHOBAHUMHU
KII Ta KKII — 3HMIKEHHS METa0OIiYHOT aKTHBHOCTI.
BrmB cBiXKOBUAUIEHUX 1 KPIOKOHCEPBOBAHUX MOXiI-
HUX TUIALEHTH Ha JOCHTI/DKYBaHiI KyJbTypH SI€UHHKIB
OyB OTHAKOBHM.

Marku TBapyH TiCIs BUTAICHHS 3 OPTraHi3My Maliu
THIIOBY CTPYKTYpY (puc. 3, A). BHyTpimmiii mrap eHmo-
METPIIO CKJIAJABCs 3 IUTIHAPUIHUX BEJMKHX KITITHH 13
TeTePOXPOMHHMH sijpaMu. B eHjomeTpil MiXK KiTiTHHA-
MU CIIOIYYHOI TKAHUHM Oynia BUSIBJICHA BEJIMKA Killb-
KIiCTh 3a7103. M’s130BHi 111ap OyB BUPaKECHHUM, IEPEXO0-
JIMB Y CEpO3HUH (30BHILIHIN) map 3 KPOBOHOCHUMH
CYJIMHAMHU, CJIEMEHTaMH )KUPOBOT TKAHUHU.

[Ticst KOPOTKOUACHOTO KYJIBTUBYBaHHS (hparMeH-
TIB MaTK¥ 03 JI0IaBaHHsI CEPEIOBHILI, KOHIUIIOBAHUX
TIOX1THUMU IDTAIeHTH, TX CTpyKTypa Aelo 3miHmnacs. [o-
TIepeYHi pO3MipH MaTKH, CITiBBITHOIIIEHHS €HJIOMETPIIO,
MIOMETPII0 Ta CEPO3HOTO mIapy OynH 30epeKeHUMHU
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saturated with the fluid and lost eosinophilia. The cells
became rounded, the cell nuclei were reduced, the
hyperchromia was observed. The most changes occurred
in an inner layer of endometrium, which was scarcely
differentiated separately from the adjacent layers and
endometrial glands.

The structure of uterine fragments, cultured with
the PEs and CPEs-conditioned media was less preser-
ved (Fig. 3C). The tissues of inner uterine layers had
no distinct boundary, the hyperhydration of intercel-
lular medium and hyperchromic nuclei were obser-
ved. Significant changes were revealed in the struc-
ture of endometrium and glands, i. €. no distinct con-
tours, the phenomenon of central necrosis with cell
shedding. The structure of muscular and serous layers
remained preserved.

After culturing the uterine tissue with the media,
conditioned with either PCs or CPCs, the general struc-

npo6nemu Kpiobionorii i kpioMmeauUMHN

problems of cryobiology and cryomedicine
Tom/volume 28, Ne/issue 2, 2018



(puc. 3, B). Cnocrepiranacs rinepriapa-
Talis BCIX MapiB, MDKKIITHHHUAN MPOCTIp
HACHYyBaBCsl PIAMHOIO Ta BTpayaB €O3M-
Hodiniro. Kiituan HaOyBany okpyriioi popmu,
sJipa KJIITHH 3MEHIIYBaJKCs, CIIOCTepira-
nacs rinmepxpomist. HaiiOinpimmx 3miH 3a3Ha-
BaB BHYTDIIIHIN IIap €HIOMETPito, SKUN
MIPAKTHYHO HE TU(EPEHIIIIOBABCS OKPEMO
BiJI IPMJICTIIMX IIIAPiB Ta 3aJ103 EHIOMETPITO.

CrpykTypa pparMeHTiB MaTOK, KyJIBTH-
BOBAHHX 13 CEpEIOBUINAMHU, KOHIHUIIIHOBA-
uumu EIT ta KEIL, Gyna mentn 30epekeHoro
(puc. 3, C). TkaHWHYM BHYTPINIHIX HIapiB
MaTKH HE MaJld YiTKOI MEXi, criocrepira-
Jacst Tinepriaparamis MbKKIITHHHOTO cepe-
JIOBHIIIA, TinepxpoMist siaep. CyTTeBi 3MiHU
BUSIBJISUIMCS B CTPYKTYPi €HIOMETPIIO Ta 3a-
JI03: BIICYTHICTH YiTKHX KOHTYPIB, SIBHIIA
LEHTPAIBLHOTO HEKPO3Y 31 31TyLIyBaHHSIM KJTi-
TuH. CTpyKTypa M’g30BOr0 Ta CEPO3HOTO
1apiB 3auianacs 30epeKeHor0.

[Ticns KyJIBTUBYBaHHS TKAHWHU MaTKH
3 cepenoBuamu, KoHauIiioBannMu KII
a6o KKII, 36epiramacs 3araipHa CTpyKTypa
opraHa, CIIOCTEPIrajucs TIMepriapaTaris
TKaHWHH, SBUIIA IEHTPAIBHOTO HEKPO3Y,
OKpeMi KIIITHHU Ta ACTPUT Y TPOCBITI MaT-
KW, YiTKEe PO3IUICHHS IIapiB MaTKH OyjI0
BincyTHE (puc. 3, D).

MerabostiuHa aKTUBHICTh HETATUBHOTO
KOHTPOJIIO OPraHOTUIIOBUX KYJBTYp MArokK,
JICBITAJII30BaHMX €TAHOJIOM, 3HAYYIIIE BifIPi3-
HsUTacs BiJ] Takoi y MO3UTHBHOMY KOHTPOJI
Ta MaJIO BIAPI3HSIIACS Bifl I[LOTO IOKa3HUKA
y CEpEIOBHILI 3 J0JaBaHHAM DPE3azypHHY.
[Toka3HUKH TeCTy BiTHOBJICHHS Pe3a3ypuHy
JUTSL KYJABTYP MAaTKy, [0 KyJIETUBYBAJIHCS 3
CEepeIOBHIIAMY, KOHTUIIIHOBAHUMH CBIXKO-
BUIJICHUMH Ta KPIOKOHCEPBOBAHHMH EKC-
TUTAHTAMH TUTAIIEHTH, Oyliy 3HA4YYIIe BHIIE
BiJl KOHTPOJIBHOTO. Pe3yIITaT TeCTy BiTHOB-
JICHHS Pe3a3ypuHy i GparMeHTiB MaToK,
KyJIFTUBOBAHUX Y CEPEIOBUIIAX, KOHANIIIHO-
BaHUX CBIKOBHJIUICHUMH Ta KpiOKOHCEp-
BOBaHUMH KIIITUHAMH TUIALICHTH, TIOKA3aJIH
3Ha4ylIle OLbIy METa0ONIYHy aKTHBHICTh
(nuB. puc. 2, B). 3Hauymoi pizHHLI MiK
CBIKOBUJIUJIEHUMH 1 KPIOKOHCEPBOBAaHHMHU
TIOX1THAMH TUIAIIEHTH HE BUSIBIICHO.
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Puc. 2. MNokasHukn meTaboniyHoi akTMBHOCTI OPraHOTUMOBOI KyIlb-
Typy fevHukiB (A) Ta matok (B) muwen 3a gaHumu TecTy BigHOB-
neHHs pesasypuHy: HK — HeraTuBHWUIA KOHTPONb; K — MO3UTUBHUIA KOHT-
ponb; ElN — KynbTUBYBaHHSA 3 cepefoBULLAMU, KOHOULINOBAHUMM
HaTMBHUMU ekcnnaHTamu nnaueHtn; KEIM — kynbTuByBaHHS 3 cepe-
OOBMLLAMUN, KOHOMLINOBAaHUMM KPIOKOHCEPBOBaHMMM €KCMaHTaMu
nnaueHTn; KIN — KynsTMBYBaHHA 3 cepefoBuLamMm, KOHOULIMOBAHNUMMN
HaTUBHUMM KNiTMHaMu nnaueHTy; KKIM — KynsTnByBaHHSA 3 cepenoBu-
Lamu, KOHOULINOBaHNUMM KPIOKOHCEPBOBAHUMM KNITUHAMK NnaLUeHTU.
* = 3HAYYLWiCTb Pi3HULi MOPIBHSIHHO 3 HEraTUBHUM KOHTporeMm, p < 0,05;
# — 3HaJyLLiCTb Pi3HULI MOPIBHAHO 3 NO3UTUBHUM KOHTponem p < 0,05.

Fig. 2. Indices of metabolic activity of organotypic culture of murine
ovaries (A) and uteri (B) according to the resazurin reduction assay
data: NC — negative control; C — positive control; PEs — culture with the
fresh placental explants-conditioned media; CPEs — culture with the
cryopreserved placental explants-conditioned media; PCs — culture
with the fresh placental cells-conditioned media; CPCs — culture
with the cryopreserved placental cells-conditioned media. * — the
significance of difference as compared to the negative control,
p < 0.05; ** — the significance of difference as compared to the po-
sitive control, p < 0.05.

®DibpobIacTH MHUIII Ha HYJIHOBOMY Tacaki Maju
BUIISIT TIOMIMOPGHUX KIITHHH, AKi GOpMyBaId OK-
peMi KOJIOHIT 3 aKTHBHOIO Tipodidepartiero. 3a 2 noou
KYJIbTUBYBaHHSI iX KiIbKiCTh 30iibmmnacs 3 3 x 104
1o 8 x 10* Ha 1 cM® KynbTypaabHOTO MOCYIy, BOHU
MaJii TUTIOBY QOpMY.
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ture of the organ was kept, the tissue hyperhydration,
central necrosis, single cells and detritus in uterine
lumen were observed, there was no distinct separation
of uterine layers (Fig. 3D).

The metabolic activity in the negative control of
organotypic cultures of ethanol-devitalized uteri was
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100 pum

100 pum

100 pm

100 um

Puc. 3. CTpykTypa maTok OCnigHNX TBApUH: A — 0O KyNbTUBYBaHHS; B — KynbTyBYBaHHS 6€3 JoAaBaHHS KOHOULIMOBaHUX
cepepoBuLl; C — KynbTUBYBaHHSA 3 AO4aBaHHAM cepenoBuly, koHauuinoaHux KEIM; D — kynbTvByBaHHA 3 goAaBaHHAM
cepenoBuLL, koHauuinoBaHux KKIM. MacwTtabHi niHiiku 100 Mkm.

Fig. 3. Uterine structure of experimental animals: A — prior to culture; B — culture with no conditioned media supplement;
C — culture with CPEs-conditioned media supplement; D — culture with CPCs-conditioned media supplement.

[Tix yac AOCHIKEHHS BILIMBY CEPEIOBUII, KOHJIHU-
IOBAaHUX CBIKOBUJIJICHUMH Ta KPIOKOHCEpPBOBa-
HUMHU TIOXIJIHUMH TUTAICHTH, Ha KyJIbTypy (hiOpoliac-
TiB MUIII BCTAHOBJICHO, 1[0 CEPEJOBHIIA, KOHIULIHO-
Baui KII, KKII, EII, KEII, He BrMBaau Ha MOKAa3HUKH
MTT-recty (puc. 4, A). Kpim Toro, cepenosuiia, KoH-
JUIIHOBaHi CBLKOBUIIJICHUMH 1 KPIOKOHCEPBOBAHU-
MH KJITHHaAMU a00 eKCIIaHTaMM IUTALCHTH, HE BILIH-
BaJIM Ha MpoiihepaTuBHY aKTHBHICTH (iOpoOacTiB
(puc. 4, B).

[licns KynpTHBYBaHHS SIEYHUKIB Ta (parMeHTiB
MaToOK 0e3 omaBaHHs KOHIWIIHOBAHUX CEPEIOBHII
CIIOCTEPITaHCS TUTIOBI JIJIT OPTAaHOTUIIOBUX KYIBTYP
3MiHH, SKI MO)KHA TMOSICHUTH BIJCYTHICTIO CYAHMHHOT
nepdy3sii. LleHTpanbHuil HEKPO3, XapaKTepHUH st
OpPTaHOTHUIIOBOTO KYJIBTUBYBAaHHSI [4], € pe3yIbTaTOM
HEJIOCTAaTHBhOI KOHIICHTPALlil KUCHIO T4 KOMIIOHCH-
TIB CepeoBHINa MoTpedam 0i000’€KTa, M0 KYyJIbTH-
BYETBCS. 3aCTOCOBAHMI TECT BiIHOBIICHHS pe3a3ypuHy
BiIoOpakae MeTaOOoJIuHy aKTUBHICTS 1, B TIEPIILY Yepry,
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significantly different from that in positive control,
being slightly different from this index in the resazurin-
supplemented media. The resazurin reduction assay
indices for the uterine cultures, cultivated with the
media, conditioned with fresh or cryopreserved pla-
cental explants were significantly higher than the
control. The results of the resazurin reduction essay
for uterine fragments, cultured in the media, conditio-
ned with both fresh and cryopreserved placental cells
showed a significantly higher metabolic activity (see
Fig. 2B). No significant difference between fresh
and cryopreserved placental products was revealed.

The passage zero murine fibroblasts looked like
polymorphic cells, which formed single colonies and
actively proliferated. Within 2 days of cultivation their
number increased from 3 x 10* to 8 x 10* per 1 cm® of
culture dishes, they acquired a typical morphology.

Studying the effect of the media, conditioned with
both freshly isolated and cryopreserved placental
derivatives on the murine fibroblast culture showed
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that the media, conditioned with PCs,

941 A CPCs, PEs, CPEs were not affecting

o 8 - _I— _I— _I_ —I— _I— the MTT test indices (Fig. 4A). In ad-

O g dition, the media, conditioned with

é = [ fresh and cryopreserved placental cells

>g 6 - or explants had no effect on prolife-
g : 5 - rative activity of fibroblasts (Fig. 4B).

I § 4 After culturing the ovaries and

5 3 uterine fragments with non-condi-tioned

g 3 1 media, there were observed the changes

% g. 2 1 typical for organotypic cultures, which

5 1 could be explained by the absence of

vascular perfusion. The central necrosis,
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0.45 components to the needs of cultured

’ bioobject. The applied resazurin reduc-

0,4 - B T tion assay reflects a metabolic activity
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g, 1 I 1 processes of cell respiration in mito-

gz 0,3 1 1 chondria [26].

g _z 0.25 - The effect of the placental products-

4 conditioned media on metabolic acti-

% % 0,2 1 vity of organotypic ovarian cultures was

5 é 0,15 1 suppressive, and vice versa it was stimu-

e lating the metabolic activity of uterine

i % 0,1 1 cultures. The similar multi-directed res-

'OE o 0,05 ponses are observed during pregnan-

cy [5]. For example, the ovarian func-

O TTWC  EMPE KEMCPE KRG KkGicpG | tion during pregnancy is suppressed,

Ipynu TBapUH
Animals group

Puc. 4. MNoka3Hukn akTMBHOCTI hibpobnacTiB micns KynsTUBYBaHHS 3 ce-
pefoBuLamMm, KOHAULINOBAHUMW NOXIAHMMUM NRaueHTu: A — KinbkicTb
KNiTUH Yepes3 2 nobu kynbTuByBaHHs; B — MTT-TecT; 1 — noyaTtkoBa Kinb-
KICTb BHECEHWMX KNiTWH; K — KOHTponb (KynsTypa, HEKOHAMLINOBaHa noxia-
HuMmn nnaueHtn); K, KK, EMN, KEMN — cepepoBuwa, KoHAULINOBaHI

MOXiOHUMW MNALEHTH.

Fig. 4. Indices of fibroblast activity after culture with the placental deriva-
tives-conditioned media: A — cell number in 2 days of culture; B — MTT-test;
| —initial number of introduced cells; C — control (the culture, not-conditioned
with placental derivatives); PCs, CPCs, PEs, CPEs — placental derivatives-

conditioned media.

IHTCHCHUBHICTh €HEPTETUYHUX MPOIECIB KIITHHHOTO
JIMXaHHSI B MITOXOHIPISIX [25].

BB cepenoBulil, KOHIUIIIMOBAHUX TOXITHUMH
TUTAIICHTH, Ha MEeTa0ONI4YHy aKTHBHICTh OPraHOTHU-
MOBHX KYNBTYp SIEYHHKIB OyB MPUTHIYYIOUNM, a Ha
MeTaboMiuHy aKTUBHICTh KYJIBTYp MAaTKH — CTHUMY-
mrorounM. [lomiOHi pi3HOCHpsSIMOBaHI peakiii crocte-
piratotecs min vac BaritHocTi [8]. Tak, ¢yHKUis siey-
HUKIB ITiJI 9aC BariTHOCTI MPUTHIYEHA, (OIIKYIIOTeHe3
BIJICYTHI#, BCFO TOPMOHaJbHY (PYHKIIitO0 3IHCHIOE
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there is no folliculogenesis, all the
hormonal function is accomplished by
placenta. In contrast to these processes
one observes endometrial hyperplasia
in uterus, the increase in size, enhanced
blood circulation. These changes are
explained by the action of humoral
factors, produced by placental struc-
tures [15], primarily by chorionic gon-
adotrophin, which manifests the si-
milar features in minimal concentra-
tions and is produced by placental
explant and cell cultures [5, 21]. The
versatile action of placental products
on uterus and ovaries was also demonstrated in the
in vivo experiments. The suppressed folliculogene-
sis, delayed pregnancy onset and uterine hyperpla-
sia were observed after implanting a placental ex-
plants to animals [17]. There have been proved the
reduction of aromatase activity of ovaries [2] and
prolongation of yellow body existence under the effect
of placental factors [6], which might be explained
by the action of nonsteroidal thermolabil factors, inhi-
bition of apoptosis and might be interpreted as a direct
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TUiareHTa. B Mariii, HaBMaku, CIIOCTEPIraeThCsl rinep-
TU1a31s1 eHAOMETPII0, 301IbLICHHS 11 PO3MipY, OCHIICHHS
KpoBooOiry. Taki 3MiHU MOSCIOIOTHCSA i€ TyMO-
panbHUX (DaKTOPIB, SKi MPOAYKYIOTHCS CTPYKTYpaMu
rutanieHTy [17], B mepiry 4epry — XOpiOHIYHOTO TOHa-
JIOTPOITiHY, SIKMIA B MiHIMAILHUX KOHIIEHTPAIIisIX TIPOSIB-
Jsi€ TOMIOHI BIIACTUBOCTI Ta MPOAYKYETHCS KYIBTY-
paMHU eKCIUIAHTIB 1 KIITHH TutaneHT [8, 22]. PizHo-
CIpsSIMOBaHa [isl MOXIJHUX IJIALCHTH Ha MAaTKH Ta
SIEYHUKY [POJIEMOHCTPOBAHA TAKOXK y EKCIEPUMEHTaxX
in vivo. Ilicas iMmaHTanii €KCINIAHTIB IUIALIEHTH
TBapWUHAM CIIOCTEPIratoThCs MPHUTHIUYEHHS (oIiKyIno-
reHe3y, 3aTprMKa BUHUKHEHHS BAariTHOCTI Ta Timnep-
twiasist matku [19]. JloBeneHO 3HKSHHS apoMaTa3HOl
AKTUBHOCTI SI€YHUKIB [S] Ta MOMOBKEHHS 1CHYBaHHS
KOBTHX TiJ MiJ BIUVIMBOM IUIALlEHTapHUX (PaKkTopiB
[9], mo MOsICHIOETBCS MIEI0 HECTEPOIAHUX TEpMOJa-
OinpHUX (hakTOpiB, iHrIOyBaHHSIM aroONTO3y 1 MOXKE
TpaKTyBaTHcs sIK Oe3MocepeHill BIUIMB IyMOPaIbHUX
TUIALIEHTAPHUX (PAKTOPIB Ha SIEYHUKH Ta MATKy 0e3 y4acTi
PErYIATOPHUX CUCTEM.

BincyTHicTh BIDIMBY CepeOBUIL, KOHAWIIHOBAHIX
MOX1JHIMHY TUTAIIEHTH, HAa METa0OIIYHy aKTHBHICTh
(hiObpoOIracTiB MOXKE TOSICHIOBATHUCS THM, IO BOHH
HEe € crenu(iTHO0 MIMIEHHIO I 0i0JOTIYHO aKTHB-
HUX PEYOBMH IUIALICHTAPHOTO MOXO/KeHHs. [laHi
JiTepaTypH OO BIUIMBY IUIALEHTAPHUX (HAKTOPIB HA
(hi0OpobIacTu IOCUTh CyIEePEwInBI: 3 OHOrO OOKY, OIH-
caHi siBHIIAa CTUMYJILIT rpounideparnii ¢pidpoodractiB
HIKIpA €KCTPAKTOM IUTalleHTH [7], a 3 1HIIoro — morme-
pemkenHs (iOpo3y NpU 3aCTOCYBaHHI aMHIOTHYHOT
memOpanu [20]. [lix yac BariTHOCTI HE crocTepi-
raeTbesl MiJBUIICHA Mpoidepalis CIoay4yHoi TKa-
HuHd [1]. BigcyTHIiCTh BIUIMBY cepelOBHIL, KOHIMIIHO-
BaHHUX CBIKOBHIUICHHMH Ta KPIOKOHCEPBOBAHUMHU
KIIITHHAMH TDTaleHTH Ha (iOpobnacTty, € JT0Ka30M ix
Oe3nocepenHbOi Ail Ha FeHEPAaTUBHI €lEMEHTH SIEYHUKA
Ta eHIOMETpii 0e3 3aJydeHHS eIEMEHTIB CIIOIyYHOI
TKaHUHU.

OTpuMaHi naHi CBiTIaTh TPO Te, IO CEPEIOBHIIA,
KOHIHUIIHOBaHI TTOXIMTHUMH TUIAIICHTH, TTO-Pi3HOMY
BIUIMBAIOTh Ha META0OJIYHY aKTUBHICTh Ta CTPYKTYPY
OpPraHOTHUIIOBUX KYJIBTYpP MAaTOK Ta SIEYHHUKIB, 1 Ll
BIUTMB OOYMOBJICHHH T'yMOPaJbHUMHU (aKTOpamu, sKi
MPOYKYIOTBCSI B CEPEIOBUINE KITITHHAMH Ta €KCILIAH-
TaMH TUIALICHTH.

[epcnekTHBOIO HAIMX MONATBINHX JOCTIIKEHD €
3’SICyBaHHSI MEXaHi3MIB BIUIMBY MOXiJIHUX IUIAIICHTH
Ha OpraHM >KiHOYOi PENpPOAYKTUBHOI CHCTEMH JUIA iX
MOMKJIMBOTO 3aCTOCYBaHHSI B JIIKYBaHHI THEKOJIOTUHHX
3aXBOPIOBAHb.

BucnoBku
CepenoBuiiia, KOHANIIHOBaHI KIITHHAMH Ta €KC-
TUTAHTAMH TDIANEHTH, TT1IBUIIYIOTh MeTa0O0iYHy aKTHB-
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effect of humoral placental factors on ovaries and
uterus without regulatory system participation.

Absence of effect of the placental products-condi-
tioned media on metabolic activity of fibroblasts may
be explained by the fact that they are not a specific
target for biologically active substances of placental
origin. The reported data about the influence of pla-
cental factors on fibroblasts are quite controversial,
i. e. on the one hand, they describe the phenomena
of proliferation stimulation of skin fibroblasts by pla-
cental extract [4], and on the other hand they prevent
fibrosis during amniotic membrane application [19].
During pregnancy, no increased proliferation of con-
nective tissue is observed [24]. No effect of the media,
conditioned with freshly and cryopreserved placenta
cells on fibroblasts, is the evidence of their direct
effect on ovarian and endometrial generative elements
with no involvement of connective tissue elements.

These own findings testify to the fact that the placental
derivatives-conditioned media differently affect the
metabolic activity and structure of uterine and ovarian
organotypic cultures and this effect is stipulated by
humoral factors, produced by placental cells and ex-
plants in the medium.

The prospect of future research is to elucidate the
effect mechanisms of placental derivatives on female
reproductive system organs for their possible appli-
cation in therapy of gynecological diseases.

Conclusions

The placental cells- and explants-conditioned me-
dia increase the metabolic activity of organotypic cul-
tures of uterus, suppress it in ovarian cultures and cause
no effect on metabolic activity of fibroblasts.

After culturing in the placental cells and explants-
conditioned media the ischemic damages in the struc-
ture of uterine organotypic cultures are in progress, but
those in ovarian organotypic cultures are reduced.

No significant differences in the effect of the media,
conditioned with fresh and cryopreserved placental
products on the studied cultures was revealed.
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