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BnnuB cepenoBuLy, KOHAMLINOBaAHNX KPiIOKOHCEPBOBaHUMU Ta
CBIKOBUAINEHUMMM 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 KNITUHHOT Ta TKaHUHHOT Tepanii, NepcnekTUBHUMMU
06’eKkTamu SKOi € NOXiAHI NNaueHTy, Wo BNnuBatoTb 6e3nocepenHbO Ha XiHOYY penpoayKTUBHY CUCTEMY Ta NnaHku ii perynsauii. Me-
XaHi3Mu Takoi B3aeMOZIT 3annLlaoTbCs 0CTaTOYHO He3'scoBaHUMU. Y poboTi JocnigkeHo BNMB CepefoBMLY, KOHANLIMOBAHNX Kpio-
KOHCEPBOBAHUMM i HATUBHUMM KINITUHUMM Ta €KCNaHTamu NnaueHTn, Ha OPraHoOTUMOBI KYNbLTYPU SSIEYHUKIB, MaTOK MULLEN Ta KyNbTypy
ibpobnacTis. KynbTypu ouiHeHO 3a LONOMOro MOpdosoriYyHMx MeToaiB Ta MeTabonivyHmx TecTiB. [TokasaHo, LWo KOHAMLiIOBaHi cepe-
[oBULA CTUMYMIOTL MeTaboniyHy akTUBHICTb KyNbTyp MaToOK Ta MPUrHiYy0Tb MeTaboniyHy akTUBHICTb KynbTyp S€4YHuKIB. Bia-
CYTHiCTb peakuii dibpobnacTiB Ha Ui cepefoBuLla CBiAYNTb NPO BNAUB ryMopanbHUX (PakTopiB NnaueHTapHOro NOXOAXKEHHS
6e3nocepenHbO HA reHepPaTUBHI €NMEeMEHTU SEYHNKA Ta KOMMOHEHTU eHAOMETPito 6e3 3anyyYyeHHsi eNleMeHTIB CMOMYYHOI TKaHUHM.
BcTtaHoBneHo, Wo BNacTUBOCTI cepefoBuLL, KOHANLINOBAHNX CBXKOBMAINEHMMN Ta KPiIOKOHCEPBOBAHMMU KMNiTUHAMM Ta €KCNnaH-
Tatamu nnaueHTu, 3Hadyle He Bigpi3HAnucs.

KnioyoBi cnoBa: nnaueHTa, Me3eHxiManbHi CTOBOYpOBI KNiTUHW, SE4YHUK, MaTKa, ibpobrnacTtu, KynsTUBYBaHHS.

Pedpepart: B coBpemeHHOW penpogyKTonorum WmnpoKo UCNONb3YTCA MeToAbl KIIETOYHON U TKaHEeBOW Tepanun, nepcnekTmuB-
HbIMW 06bekTaMu KOTOPON ABMSTCSA NPOU3BOAHbIE NNALEHTbl, KOTOPble BINAIOT HENOCPEACTBEHHO Ha XXEHCKYO MOMOBYIO CUC-
TEMy 1 ypOBHM ee perynaummn. MexaHnambl Takoro B3auMogencTBUSA OCTAOTCS OKOHYaTeNbHO HEBbIACHEHHBIMU. B paboTe nsyyeHo
BNMSHWE cpef, KOHAMLVOHNPOBAHHBIX KPMOKOHCEPBNPOBAHHBIMU, CBEXEBbIAENEHHbIMY KNEeTKamMmn 1 3KCNnaHTaMu nnaueHTsl,
Ha N30MNNPOBaHHbIE KyNbTypbl ANYHUKOB, MaTOK Mblllen 1 KynbTypy dpunbpobnactos. KynbTypbl OLleHEeHbl C MOMOLLbI MOPdONOo-
rmyeckux Metogos n Metabonuyecknx Tectos. [NokazaHo, YTO KOHAMLNOHNPOBaHHbIE CpeAbl CTUMYMUPYIOT MeTabonuyeckyto
aKTUBHOCTb KyNbTyp MaToOK M yrHeTalT mMeTabonmyeckyto akTUBHOCTb KynbTyp AsuyHukoB. OTcyTcTBUe peakuumn pubpobnac-
TOB Ha 3TV CpeAbl CBMAETENLCTBYET O BIUAHUM F'yMOpalbHbIX pakTOPOB NnaLeHTapHOro NpoMCXoX4AeHNS HEMOCPeACTBEHHO
Ha reHepaTuBHbIE 3NEeMEHTbI ANYHWUKOB 1 SHAOMETpUn 6e3 3a4eNCTBOBAHNSA 3NEMEHTOB COEANHUTENBHON TKAHN. YCTaHOBMEHO,
4TO CBONCTBA Cpef, KOHANLMOHUPOBAHHBIX HATUBHBIMWU, KDMOKOHCEPBMPOBAHHBIMW KNETKaMn 1 3KCMNaHTaMu nnaueHThbl, 3Ha-
YMMO He OTnMYanuce.

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

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.

CyuacHi MeToAu KJIITHHHOI Ta TKaHWHHOI Tepa-
mii BIAKPUBaIOTh HOBI MOMKJIMBOCTI B JIIKYBaHHI Psy
3aXBOPIOBaHb, 30KpeMa TIOB’S3aHUX 13 MOPYIICHHIM
KIHOYOTO PETPOYKTUBHOTO 3/10pOB’s [2, 6, 21].

Bimomo, mo crenudiyHUi BIUIMB Ha KiHOYY
PENPONYKTUBHY CUCTEMY Ma€ ILIalleHTa Ta i MOXiIHi
(KTiTHHH, TKAHWHHU, O10JOT1YHO AKTHUBHI CIIOJIYKH)
[2, 17, 20]. 3 mepmwux OHIB BariTHOCTI ryMOpaJbHi
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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
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(akTopu, MO CEKPETYIOThCs TPodoOIaACTOM, BILIH-
BalOTh Ha (DYHKI[IOHYBaHHS PENPOIyKTHBHHUX Op-
raHiB (S€YHUKIB, MaTKH), 3IaliTyIOTh OPTaHi3M JI0 Tec-
tariianx motpeo [8]. Ilix yac BariTHOCTI 3MIHIOIOThCS
nepedir psay 3aXBOpIOBaHb, peakilii Ha 30BHINIHIH
BILUTMB Ta aJlalTaliifHi MOXIJIUBOCTI opraHizmy [1].
[TomiOHI 3MiHU CITOCTEPITAIOTHCS y MAIIEHTIB IMiCIIA
KJIITHHHOI Ta TKAaHWHHOI Teparmii 3 3aCTOCYBaHHIM
MOX1THUX TDIateHTu [19, 22].

CroBOypOBi KJIITHHH, BUJILJICHI 3 IUIALIEHTAPHOTO
Marepiany, 3a psIoM XapaKTepUCTUK BiAPI3HIIOTHCS
BiJI KJIITHH, OJICp»KaHUX 3 iHIMX Jokepen [14, 15, 23].
[TnaneHTta MIOAMHY € YTUIBHAM MarepiajoM, L0 J103-
BOJISIE YHUKHYTH OUTBIIIOCTI eTHYHUX mpobneM. Bona
Ma€ 3HM)KEHY IMYHOTCHHICTh Ta aJlarnToBaHa J0 iCHY-
BaHHS B TEHETHYHO YyKopimHux ymosax [15, 17, 23].
3acTocyBaHHS TOXiTHUX TUIAIICHTH B KIIHIYHIA TIpak-
TULl TTOTpedy€e CTBOPEHHA HU3BKOTEMIIEPaTypPHOTO
0aHKy Ta pO3BUTKY KpiotexHoiorii [10, 11, 16].

3a perysIito XKiHOY0i CTaTeBOi CHCTEMH BiAIO-
BIZIAfOTH KOpa TOJIOBHOTO MO3KY, Tirmo(i3, rimoragamyc,
seqyHrKU. OpraHamMHu-MIilICHSIMH € SIEYHUKH, MaTKa,
MoJjiouHi 3ano3u [1, 12]. Ha ¢yHKIIOHYBaHHS peripo-
JIyKTUBHOT CHCTEMU JKIHOK BILIMBAIOTh IMyHHA, KPO-
BOHOCHA CHUCTEMH, €JIeMEHTU CTPOMH OpraiB. Mix
[MMH OpraHaMu Ta CUCTEMaMHU ICHYIOTh MpPsAMi Ta
3BOPOTHI 3B’S3KH. B Hammx morepeaHix m0CiiKeH-
HSX OyJIO TPOJIEMOHCTPOBAHO, IO TOXiHI TUIAIICHTH
MaroTh crieru(ivyHwii BIUIMB Ha IHOYY CTaTeBY CHC-
TeMy B HOPMIi Ta MPH MATOJOTIYHHUX cTaHax [18, 19].
Kpim Toro, Oyna moBezieHa MOXITHBICTH KPiOKOHCEP-
BYBaHHS MOXIAHUX TUianeHTH [3, 16], iX mepcrexTHs-
HICTh IS JIIKyBaHHS 3aXBOPIOBAaHB )KIHOYOI CTAaTeBOL
CHCTEMH.

JAnst BUSIBICHHSI MEXaHi3MiB HOBUX METOMIB JIIKY-
BaHHsI HEOOXiJTHO BU3HAYNTH, Ha SIKY came JIAHKY BILUIH-
Ba€ JIOCII/KYBAaHHUN arcHT, sKi 3MiHU € BTOPHHHUMH
[18, 19], Ak 3MiHIOETHCS IIEH BIUTUB IICJIS KPIOKOH-
cepByBatHs [10]. MexaHi3MH BIUIMBY MOXiTHHUX ILa-
[EHTH Ha (QYHKI[HI eIeMEeHTH S€YHUKA Ta MAaTKU
MOXYTh peallizyBaTuCs SIK Oe3mocepenHbo, Tak i de-
pe3 KOMITOHEHTH CIIOyYHOI TKaHMHH, HEPBOBY, €HJIO-
KPHHHY Ta KPOBOHOCHY CHCTEMH, a TAKO)K Yepe3 B3ae-
Moo penpoayktuBux opradis [1, 8, 12]. Kpim Toro,
Jlisi CTOBOYPOBUX KJIITUH MOXKE Peajli3oByBaTHCS SIK
4epe3 ryMopaibHi (hakTopu, Tak 1 yepe3 eeKTH Iuiac-
TUYHOCTI, XOYMIHTY Ta CHOPSMOBaHOTO JU(EpeHIIifo-
BaHHs [15, 23]. He3’sicoBaHMM 3alIUIIA€THCS BILJIUB
KpIOKOHCEpBYBaHHsI Ha 010JIOT1YHY aKTUBHICTH MOXia-
HHX TUIAIICHTH BiJTHOCHO OpraHiB PEeNpONyKTHBHOI CHC-
TEMU.

Merta poboTH — BH3HAUUTH BILUIUB CEPEAOBUIII,
KOHJUIIHOBaHUX KPiOKOHCEPBOBAHUMH, CBI)KOBH-
JIJIEHUMHU KITITHHAMU, €KCINIAHTAMHU TUIAlleHTH, Ha
OPraHOTHUTIOBI KyJIBTYpH MaTOK Ta S€YHUKIB 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. e. 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 OLiHIOBAJIN BIUTMB CEPEIOBHIL, KOHHIIIHO-
BaHUX CBDKOBHIUICHUMH KiitThmHamu tuiatieHTH (KIT),
KpiokoHcepBoBaHMMH KiitrHamu TotaneHty (KKIT), csi-
xoBuaiteHnMy exciiantamu maneHT (EIT), xpio-
KOHCepBOBaHUMH ekciuianTamu ToianeHTa (KEIT), Ha
OPTaHOTHITOBI KYJIBTYPH SEYHHUKIB, MAaTKA Ta KyITETYPY
(hi6pobmacTiB Ay BU3HAYEHHS PO CIIONYYHOI TKa-
HUHHU [IMX OPraHiB y peakilii Ha rymMopaibHi (paKTopH
IUIAICHTAPHOTO MOXO/DKEHHs. J{ociiuKyBaHi 00’ eKTH
KyJIbTUBYBaJIH B KOHIUIIHOBAaHUX CEPEelOBUINAX MPO-
TSITOM JI00M, CTaH KYJBTYDP OLIHIOBAJIM MOP(OIOTIYHO
Ta 3a JOIOMOIO0 TECTIB META00IIYHOT aKTUBHOCTI.

[Tnauentr oTpuMyBaiy 32 iHPOPMOBAHOIO 3TOO0
KIHOK IIiCJIsl onepauii KecapeBoro po3TuHy. bynn Bu-
KOPHUCTaHI KyJbTypH 3 TPhOX PI3HMX IUIAaleHT. Exc-
TUTAaHTH TUTAIICHTH, PO3MIpOM He Oinble 3 MM OTpH-
MYBaJIM BIIOKPEMJICHHSIM BOPCUH IUIALIEHTH TOCTPUM
mursxom [3], KIT — ¢pepMeHTaTHBHUM METOIIOM i3
Bukopuctanusam 0,25%-ro Tpuncuny («BioWesty,
Opanis) [13].

3paszku KII ta EIl xpiokoHCepByBaju 3a paHilie
3aCTOCOBAHO mporpamoro [3, 16]. Y skocti kpio3a-
XHCHOTO cepenoBuina BukoprcToByBamn DMEM high
glucose with L-Glutamine («BioWest») 3 10% ¢erain-
Hoi Omuavoi cupoBarku (PBC) («Lonzay, HiMeuunna)
i 10% mumernncynbdoxeuny («Sigmax», CILIA). 3pas-
K{ 3aMOPOXKYBaJI B Kpiorpodipkax («Nuncy, CLILA)
31 mBuakictio 1 rpaa/xs o —70°C i3 BUKOpPUCTaH-
HsM KoHTeWHepiB «Mr.Frosty ™ Freezing Container
(«Thermo Fisher Scientificy, CILIA) i3 HacTymHAM iX 3a-
HYpPEHHSIM Y PiAKuiA a30T ans 30epirannsa. Po3mopo-
KyBaJIM Ha BOongHIN O6ani npu 37°C.

it oTpUMaHHs cepeIOBUI, KOHAMIIHOBaHUX
EII ta KEII, 10 Mr kpiokoHCEpBOBaHUX a0 CBI)KOBHU-
JJIEHUX eKCIUIAHTIB TUIAIICHTH KYyJIBTHBYBAJIH TPOTS-
rom 106u y 24-nynkoBux mianmetax («SPLy, Kopest)
y I mn DMEM y CO,-inky6aropi («Thermo Fisher
Scientific») mpu 37°C Ta 5% CO, [18].

JUist oTprMaHHS CepeaOBHIL, KOHIUIIHOBAHUX
KIT Ta KKII, xiiTHHU KyJ6THBYBAIN 10 (hOpMyBaHHS
MoHomrapy (6muspko 1x10° y 5 M cepenoBuiina Ha
(hmaxoHax i3 mwomero moepxHi 25 cm? («SPL»)), ce-
PEIOBHIIE MIHSUIM, KyJIGTUBYBAIN TPOTSATOM JIOOM Ha
cepenosunti DMEM npu 37°C ta 5% CO,.

OpraHoTUrnoBe KyJbTHBYBaHHSI MaTOK Ta S€YHH-
KiB MPOBOIWIHN 3a MeTozioM Y. Yasuda Ta criBagt. [24]
i3 Mopmdikanisimu. J{is mporo y mureit ninii BALB/c
y ¢asi ecTpycy BUAUISLIM MaTKH, po3pi3aiu y more-
pEYHOMY HampsSMKy Ha (parMeHTH 10 3 MM Y JOB-
KHHY. Sl€eUHHKN BiOKPEMIIIOBAJIM Bijl OTOUYIOUOI >KH-
POBOi TKaHWHH, HE (PParMEHTYBAITH, OCKLIIBKH iX po3Mip
He nepeBulyBaB 2—3 MM. KynbTuByBanu B 24-1TyHKOBUX
TUTaHIIeTaxX i3 po3paxyHKy 10 Mr TkaHWHHM Ha 1 M
cepenosuma DMEM npu 37°C 1 5% CO,. HeraruBaum

npo6nemu Kpiobionorii i KpiomeauLMHN

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

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 I 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 pum
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KOHTpOJIeM Oynu KyJIBTYpH SIEYHHUKIB Ta MaTOK, JEBi-
TanizoBani B 96° eranomni npotsirom 30 XB Ta BiAMUTI
CEpeIOBUILEM KYJIHTHBYBAaHHSI.

®ibpobractu oTpumyBaiu 3a MmerogqoM X. Luan
Ta cmiBabT. [13] 3 momidikamismu. lkipy mrozais
mutreit minii BALB/c Ha 18-Ty 100y BariTHOCTI dpar-
MEHTyBajau 10 1—2 MM, iHKyOyBajaud B TIPUCYTHOCTI
0,25%-ro Tpuncuny npotsirom roguay pu 37°C. Iicns
iHaktuBamii Tpuncury 10% ®bC cycnensiro nporryc-
Kaju uepe3 kimituHHUE QineTp 100 Mxm («BD Bio-
sciencesy», CILIA), KIITHHHUI Ocal BiAMUBAIIU, pECYC-
nenayBanu B DMEM i3 nonaBauusim 10% ®BC, anTu-
Oiotuka-anTuMikotuka («PPA», ABctpig). Kiitunu
KyJbTHBYBaJIM Ha (pakoHax i3 IUIOLICIO MOBEPXHI
25 cm? («PPA») tipu 37°C i 5% CO,. Cepenosuiie
MIHSUTH KOXHI 2—3 1o0u, mepeciBaiu npu Gopmy-
BaHHI MOHoMIapy. B ekcriepuMeHTax 3acToCOBYBaIN
KJIITHUHHU YETBEPTOTO MACAXY.

TecT BiHOBNEHHS pe3a3ypUHY BHKOPHCTOBYBAJIU
JUIS OLIIHKM METa0OJIIYHOI aKTHBHOCTI TKAaHWHH 3a
panimie po3pobmeHuM metonoMm [3]. o JyHOK IiaH-
nIeTa 3 TKaHWHOIO JIOAaBaliil pe3asypHH («Sigmay) y
KiHIIeBil koHIeHTparii 0,15 mr/mi ta iHkyOyBau 24 ro-
nuHu. AOGcopOuiro BUMipIoBalu Ha crekTpodoro-
metpi «PV 1251C» («Solar», binopyck) npu I1OBXKHUHI
xButi 590 uMm. KokeH ekcrepruMeHT MOBTOPIOBAIN
Ha TPHOX PI3HHUX KYJIBTYpaxX, Y KOXKHIH 3 SKUX BpaxoBy-
BaJIU TPU MPOOH.

Jnst MopdonoriaHoi OIiHKH KyIBTYyp MaTrok Ta
SIETHUKIB TTPOBOAMIN TiCTOJIOTIYHE MOCIIHKEHHS 3pi-
3iB, 3a0apBICHNX TEMAaTOKCHIIIHOM Ta €03WHOM, 3a
nonomororo Mmikpockomna «Delta Optical NIB-100»
(«Delta Opticaly, ITonpia) Ta nporpamMHoro 3abes-
neuenHs «ToupView V 3.7.» («Hangzhou ToupTek
Photonics Co. Ltd, Hangzhouy, Kurait).

MTT-TecT BUKOPHCTOBYBAJIM ISl OLIIHKKA MeTabo-
JIYHOT aKTUBHOCTI KITiTHH [18]. 3 11i€t0 METOH BHOCKIIN
10* pibpoOiacTiB y KOXKHY JTyHKY 96-IyHKOBOTO ILIaH-
nrera, 3ajMiiaid Ha 24 TOAMHU Ui MPHUKPIIUICHHS
KiTuH, mics 9oro gogaBa MTT («Sigmay) y kiHie-
Biif koHHeHTpamii 0,5 mr/mi, iHKyOyBanu 4 ronvHw,
TTiCTIS YOTO CEPEIOBHUIIIE AKyPATHO BIIOHPAIIH, KPHCTAITH
thopmazany pozunasm 10%-M pO3YHHOM IOAETIHI-
Cynb(ary HaTpito Ha TUMETWICYIh(GOKCHII. AGCOpO-
[iI0 BUMIPIOBAJIW Ha IUIAHIIETHOMY CHEKTPOQOTO-
metpi «SM600» («Utraoy», Kuraii) mpu TOBKHHI XBHITI
570 um. KokeH eKcliepiMEeHT TOBTOPIOBAIM Ha TPHOX
PI3HUX KyNbTypax KIITHH, Y KOXKHIH 3 SIKUX BpaxoBy-
BaJIU BICIM TIPOO.

Hns ominku npomigepauii Gpidpodbractu KynbTH-
ByBaJIM B KoHUeHTpauil 3 x 10%/cM? Ta 3HiManmu yepes
2 100U, TICIIS YOTO MiIPaxoByBaJM KiTbKICTh KIIITHH.

Jnst craTucTHYHOT 0OpOOKM IaHMX BUKOPUCTOBY-
Baym U-kputepiit ManHa-YiTHI Ta mporpaMHe 3abe3iie-
geHHs «Past V.3.15» (YaiBepcutet 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
Vkpaian «[Ipo 3axucT TBapuH BiJ KOPCTKOTO MOBOJI-
sxeHHsD (Ne 3447-1V Bix 21.02.2006), monoxeHs «CBpo-
TMeChKOT KOHBEHIIIT 3 3aXUCTy XpeOSTHUX TBapWH, SKi
BUKOPHCTOBYIOTHCSI B €KCIIEPUMEHTAJIBHUX Ta 1HIINX
HaykoBHX IULIX» (CTtpacOypr, 1986). ExcriepumenTn
TTOTOIIKEHO 3 KOMITETOM 13 OioeTuku [HCTHTYTY Mpo0-
neM kpiobiororii i kpiomemunman HAH Ykpainu (mipo-
Tokoi Ne 2 Bix 3.06.2013).

Pe3yabTarn Ta 00roBopeHHst

SleyHMKM TBapUH A0 KYIGTUBYBAaHHSI MaJd THUIIOBY
cTpyktypy (puc. 1, A). Bopora sie4HUKIB CKJIafanucs
31 CIIOJTYy4YHOI TKAHMHU 3 CYJMHAMH, a iX KOpPKOBa 4ac-
THUHA — 3 TCHEPAaTUBHUX EIIEMEHTIB Ha PI3HUX CTaIisIx
PO3BHUTKY: TIPUMOP/IIAIbHAX, EPBUHHNX, BTOPUHHUX,
arpoiyHEX (GOIIKYIIB Ta KOBTHUX TiL. Y (oriKymax
YIiTKO Bi3yaJli3yBaJIUCh OOIUTH, KIIITHHU TEKH Ta Tpa-
HYJTBO3H.

Mopdosnoriaae TOCTiHKEHHS S€YHHUKIB TICIS KO-
POTKOYACHO KYJIFTUBYBAaHHS B CEPEIIOBHIIII, HEKOH U~
[[IHOBAHOMY TOXIJIHUMU IUTALIEHTH, BUSBHUJIO 3HAYHI
3Mmind (puc. 1, B). Y cTpomi Ta BOpoTax SI€YHUKIB CIIOCTE-
piraiuce sBHINA Timeprizparauii Ta IeHTPaIbHOTO
HEKpO3y, po3puBH TKaHWHU. Moponoriuto 30eperxe-
HUMH 3aJTMLIAJIMCS JKOBTI Tijla Ta mpuMopaiaisHi (o-
JiKynmu. 3MiHM 3a3HaBaJIM BTOPUHHI Ta TPETHHHI (oIi-
KyJW: STUIEKITITHHN PYHHYBAIUCS, KIITHHA TPaHYIbO3H
BiJIAISIIACS BiJ TeKH. Slapa KimiTuH Oyiiu 3MEHIIeH,
TIIepXPOMHI.

CTpyKTypa S€YHUKIB, KyJETHBOBAHUX Yy CEPEIO-
Bumax, kouauiidoBannx EIT abo KEII, 6yma Oimbrr
30€pEeKEHOI0: PO3PUBHU B CTPOMI, SIBHIIA IIEHTPAITLHOTO
HeKpo3y 1 rimeprigparanii Oynu BifcytHi (puc. 1, C).
Crpykrypa (oikyiiB, )KOBTUX Ti 30epekeHa. K-
THUHU TEKU Ta IPaHy/IbO3H PO3TAIOBaHI THIIOBO, alle
YacTUHA SIMLEKIITHH Y TPETUHHHUX (oiikynax Oyna
3pyiiHOBaHa. CTPYKTypa TKaHWHU S€YHUKIB TBapuH,
KyJbTHBOBAHMX 13 JOJaBaHHSIM CEPEIOBUII, KOHIU-
uifioBanux KKII, Oyma 30epekena, ane i3 HE3HaYHOIO
rineprigparariero, 6e3 po3puBiB TKanuHH (puc. 1, D).
VY ¢omikynax Teka Ta rpaHyJIbp03a Malld THUIIOBE PO3Ta-
IITyBaHHS, YaCTHHA SUTCKITITHH He BU3HA4YaIacs. JKoBTi
Tija 30epekeHi, KIITHHH 31 3MEHIIEHHSAM Ta Timep-
XPOMIEFO sTIep.

[Toka3HuK MeTabOIIYHOT AKTUBHOCTI HEraTUBHOIO
KOHTPOJIIO SIEYHMKIB, JIEBITATI30BaHUX €TaHOJIOM, 3Ha-
4yIle BiJpi3HABCS BiJl TIO3UTUBHOTO KOHTPOJIIO Ta
NPaKTHYHO JOPIBHIOBAB TAKOMY y CEPEIOBHILI 3 pe-
3a3ypuHOM. [loka3HUKM MeTabOoTiYHOT aKTUBHOCTI SI€Y-
HUKIB, KyJBTHBOBAHUX 13 CEPEIOBUIIIAMH, KOHIMIIIHO-
BaHMMH SIK CBIKOBHIUICHUMH, TaK 1 KPIOKOHCEPBOBa-
HUMH €KCIUIAaHTaMH TDIalleHTH, OyITi 3HAYyIle HIKY1
MTOPIBHSHHO 3 MO3UTHBHUM KOHTposieM (puc. 2, A).
AHAJIOTIYHI 3MIHU 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. e.
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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Puc. 1. CTpykTypa TKaHWUHM SIEYHUKIB AOCMiAHUX TBapuWH: A — 0O KynbTMBYBaHHS; B — kynbsTuByBaHHA 6e3 fodaBaHHs
KoHAuuinoBaHux cepenoBull; C — KynbTUBYBaHHS 3 AO4aBaHHAM CepefoBULL, KOHAWLIMOBAaHUX KPIOKOHCEPBOBaHMMU
eKkcnnaHTamu nnaueHTun; D — KynbTUBYBaHHSA 3 A04ABaHHAM CepeaoBULL, KOHAMLIMOBAHNX KPIOKOHCEPBOBAHUMMU KNiTUHAMK
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 i3 CEpEeOBUIIAMH, KOHIUIIHOBAHUMH
KIT ta KKII — 3HMKeHHST MEeTaOOIiYHOT aKTHBHOCTI.
BrumiB cBIKOBHIIIJICHHX 1 KPIOKOHCEPBOBAHMX ITOXi-
HUX TUTAIEHTH Ha JOCITIKYBaHI KYJIBTYPH SIEUHUKIB
OyB OITHAKOBHM.

Marku TBapHH ITiCJIsl BUJAJICHHS 3 OpPraHi3My Majiu
THUIIOBY CTPYKTYpY (pHc. 3, A). BHyTpimHiii map eHio-
METPIIO CKIIa/IaBCs 3 TIHAPUYHHUX BEJTMKUAX KITITHH 13
reTepOXPOMHHUMH siapaMu. B eHmomeTpil MixK KiliTHHA-
MU CIOJIyYHOI TKAaHWHU OyJja BHSIBJICHA BEIHMKA KiJb-
KIiCTh 3aJ103. M’s130BHI 111ap OyB BUPaKCHHUM, I1EPEXO-
JIMB Y CEpO3HUH (30BHILIHIN) mIap 3 KPOBOHOCHUMH
CYAIMHAMH, CIIEMEHTAMH YKUPOBOT TKAHHHH.

[Ticns KOPOTKOYACHOTO KYJIBTUBYBaHHS (pparmMeH-
TIB MaTK# 03 T0J[aBaHHsI CEPEIOBHITI, KOHTUITIHOBAHUX
TIOX1THUMH TUTAIICHTH, TX CTPYKTypa Jero 3Miamacs. [1o-
TIEpEYHi PO3MIpH MaTKH, CIiBBIIHOIIICHHS €HIOMETPIIO,
MIOMETPIIO Ta CEPO3HOTO mapy Oy 30eperKEHUMHU
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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. e. 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-
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(puc. 3, B). Cnocrepiranacs rinepriapa-
Talis BCIX MapiB, MKKIITHHHUAN MPOCTIp
HACHYyBaBCsl PIAUHOIO Ta BTpayaB €O3M-
Hodiniro. KititrHn HaOyBam okpy1iioi popMu,
Aapa KIITHH 3MEHIIYBalINCs, CIocTepira-
nacs rinmepxpomist. HaitGinpimmx 3miH 3a3Ha-
BaB BHYTPIIIHINA Map €HAOMETPIIO0, KU
MIPAKTHYHO HE MU(EPEHIIIIOBABCS OKPEMO
BiJI MPHUJIETIIMX IIAPIB Ta 327103 EHJIOMETPIIO.

CrpykTypa (pparMeHTiB MaTOK, KyJIbTH-
BOBAaHHUX 13 CEPEOBHUIIIAMH, KOHIUIIIHOBA-
uumiu EIT ta KEIT, Gyna meHm 30epekeHoro
(puc. 3, C). TkaHWHM BHYTPIIIHIX MIapiB
MaTK{d HE MaJii YiTKOI MEeXi, crocTepira-
Jacst Tinepriaparanis MDKKIITHHHOTO cepe-
JIOBHILIA, rinepxpomist siaep. CyTreBi 3MiHH
BUSIBJISUIMCS B CTPYKTYPi €HIOMETPIIO Ta 3a-
JI03: BiZICYTHICTD YITKUX KOHTYPIB, SBUINA
[IEHTPAITHLHOTO HEKPO3Y 31 3IYIITYBAHHIM KJTi-
trH. CTPYKTypa M S30BOTO Ta CEPO3HOTO
1apiB 3ayUIIanacs 30epekeHor0.

[Ticnst KynbTHBYBaHHSI TKAHUHW MAaTKH
3 cepenoBuIamMu, KoHuIioBaHuMu KI1
a0o KKII, 30epiranacs 3arajibHa CTpyKTypa
opraHa, crioctTepiranucs Tinmeprigpararis
TKaHUHH, SBUIIA HEHTPAILHOTO HEKpPO3Y,
OKpeMi KIITHHM Ta JETPUT Y MPOCBITI Mat-
KH, YiTKE PO3JIUICHHS IIapiB MaTtku OyIo
BificyTHE (puc. 3, D).

MertaborniyHa aKTUBHICTH HETaTUBHOTO
KOHTPOJIIO OPraHOTUIIOBUX KYJBTYP MArokK,
NIEBITAJTI30BaHUX €TAHOJIOM, 3HATYIIIE BiIPi3-
HSUTACs BiJl TaKOi Y TIO3UTUBHOMY KOHTPOJTI
Ta MaJIo BIAPI3HSIIACS BiJl I[LOTO MIOKa3HUKA
y CEepeIOBHILI 3 JOJaBaHHIM Pe3azypHHY.
[oka3HUKH TECTy BiTHOBJICHHS Pe3a3ypHHy
JUISL KYJIBTYp MaTKH, 0 KYJIBTHBYBAJINCS 3
cepeOBHILaMH, KOHIUIIHOBAaHUMH CBIKO-
BUJILICHUMH Ta KPIOKOHCEPBOBAHHMH €KC-
IUIAaHTaMH IUTALeHTH, OyJIi 3HaYyLIe BUILE
BiJl KOHTPOJILHOTO. Pe3ynsTaru Tecty BigHOB-
JICHHs pe3a3yprHy Ui (pparMeHTiB MaToK,
KyJITUBOBAHHX y CEPEAOBUILAX, KOHANLIIHO-
BaHUX CBIKOBHIUICHUMH Ta KpiOKOHCEp-
BOBaHUMH KIIITHHAMH TUIAIICHTH, TIOKA3aJIH
3Ha4ylIle OLIbITy MeTaOONIYHy aKTHBHICTh
(muB. puc. 2, B). 3Hauymoi pizHHII MiXK
CBIKOBHUJIUIEHUMH 1 KPIOKOHCEPBOBAaHHMHU
MOX1THAMH TUIALICHTH HE BUSBIICHO.
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Puc. 2. MNokasHukn meTaboniyHoi akTUBHOCTI OPraHOTUMOBOI KyIlb-
Typy fedHukiB (A) Ta matok (B) muwen 3a gaHumu TecTy BigHOB-
neHHs pesasypuHy: HK — HeraTyBHWUIA KOHTPONb; K — MO3UTUBHUIA KOHT-
ponb; ElN — KynbTUBYBaHHSA 3 cepefoBuLLAMU, KOHOULINOBAHUMU
HaTMBHUMU ekcnnaHTamu nnaueHtn; KEIM — kynbTuBYBaHHS 3 cepe-
OOBMLLAMUN, KOHOMLINOBAaHUMM KPIOKOHCEPBOBaHMMMK eKCrnnaHTaMu
nnaueHTn; KIN — KynsTMBYBaHHA 3 cepefoBuLamMu, KOHAULIMOBAHNMMN
HaTUBHMMM KNiTMHaMu nnaueHTy; KKIM — KynsTrByBaHHA 3 cepeaoBu-
Lamu, KOHOULINOBaHNUMM KPIOKOHCEPBOBAHUMM KNITUHAMW NAaLEHTHW.
* = 3HAYYLWICTb Pi3HULi MOPIBHSIHHO 3 HEraTUBHUM KOHTporeM, p < 0,05;
# — 3HaYyLLiCTb Pi3HULI NOPIBHAHO 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
BUTJIS, TIONMIMOP(HUX KIIITHHH, AKi (OpMyBaiIHd OK-
peMi KOJIOHIT 3 aKTHBHOIO TIpodidepariero. 3a 2 noou
KYJIbTUBYBaHHSI iX KiJIbKiCTh 30iibimmnacs 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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Puc. 3. CTtpykTypa maTok JocnigHux TBapvH: A — 0O KynbTuByBaHHS; B

SRR *‘1 28

bTVMBYBaHHS 6e3 1

Gha, oV el

OAaBaHHA KOHAULINOBAHUX

cepepoBuLl; C — KynbTUBYBaHHSA 3 AO4aBaHHAM cepenoBuly, koHauuinoaHux KEIM; D — kynbTvByBaHHA 3 goAaBaHHAM
cepenoBuL, 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.

[Tin "ac HocmiKeHHS BIUIMBY CEPEOBHIL, KOH/IH-
IOBaHUX CBIXKOBUJIJICHUMH Ta KPIOKOHCEpPBOBa-
HUMHU TIOXIJIHUMH IUTAICHTH, Ha KyJIbTypy (hiOpoliac-
TIB MUIII BCTAHOBJICHO, 110 CEPEIOBUINA, KOHHIIIHO-
Bani KII, KKII, EII, KEII, e BrumBaau Ha MOKa3HUKU
MTT-tecty (puc. 4, A). Kpim Toro, cepenosuiia, KoH-
JUIIAOBaH] CBIYKOBH/IIJICHIMH 1 KPIOKOHCEPBOBAaHHU-
MU KIITHHAMHA a00 eKCIIaHTaMH TUIAIeHTH, He BIUTH-
BaJM Ha mpoiepaTuBHY aKTHBHICTH (iOpoOacTiB
(puc. 4, B).

[licns KynpTHBYBaHHS SIEYHUKIB Ta ()parMeHTiB
Marok 0e3 JofaBaHHs KOHAWIIHOBAaHUX CEepEIOBHII]
CIIOCTEPIrancsl TUIOBI Ul OPTAaHOTHUIIOBHUX KYJIBTYP
3MiHH, SKI MOJKHA TMOSICHUTH BiJICYTHICTIO CYAMHHOI
nepdy3ii. LleHTpanbHUl HEKPO3, XapaKTePHUN [Tt
OPTaHOTHIIOBOTO KYJBTHBYBaHHS [4], € pe3ynsraTtom
HEJO0CTaTHbOI KOHUEHTpaLii KUCHIO Ta KOMIIOHEH-
TiB cepenoBuIla norpedbam 0i000’€KTa, 10 KyIbTH-
BYETHCSI. 3aCTOCOBAHUM TECT BiTHOBIICHHS Pe3a3ypHHY
BioOpakae METaboIiuHy aKTHBHICTS 1, B TIEpIITy 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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10 that the media, conditioned with PCs,

949 A CPCs, PEs, CPEs were not affecting

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

S dition, the media, conditioned with

85S [ fresh and cryopreserved placental cells

E_e 6 or explants had no effect on prolife-
S ; 5 - rative activity of fibroblasts (Fig. 4B).

32 4 | After culturing the ovaries and

5 g uterine fragments with non-condi-tioned

o g 3 1 media, there were observed the changes

% g. 2 - typical for organotypic cultures, which

5 1 4 could be explained by the absence of

vascular perfusion. The central necrosis,

O B T KC | ENPE KEMCPE KITPG Kkoicpe  Specific to organotypic cultivation [1]

Fpynvt TBapuH resulted from the mgdequacy bet\yeen

Animals group oxygen concentrations and medium

0.45 components to the needs of cultured

’ bioobject. The applied resazurin reduc-

0,4 - B T tion assay reflects a metabolic activity

< 035 - I 1 I 1 and, first of all, the inte'nsi"[y of energy

S\ T T processes of cell respiration in mito-

gz 03 T chondria [26].

g _z 025 | The effect of the placental products-

4 conditioned media on metabolic acti-

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

% 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-

EO 0,05 ponses are observed during pregnan-

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

O T C T EMPE KENCPE KWPC KKGiGPG | tion during pregnancy is suppressed,

Ipynu TBapUH
Animals group

Puc. 4. MNoka3Hukn akTMBHOCTI hibpobnacTiB micns KynsTUBYBaHHS 3 ce-
pefoBuLamMm, KOHAULINOBAHUMW NOXIAHMMUM NRaueHTn: A — KinbkicTb
KNiTMH Yepes 2 nobu kynbTuByBaHHs; B — MTT-TecT; 1 — noyaTtkoBa Kinb-
KICTb BHECEHWMX KNiTWH; K — KOHTpOnb (KynbTypa, HEKOHAMLINOBaHa noxia-
HuMmn nnaueHTn); Kr, KK, EMN, KEMN — cepepoBuwa, koHAULINOBaHI

MOXiAHUMMW MAALEHTH.

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
JIMXaHHS B MITOXOHIPISIX [25].

BB cepenoBulil, KOHIUIIMOBAHUX TOXITHUMH
TUTAIICHTH, Ha METa0ONI4YHy aKTHBHICTh OpraHOTH-
MOBUX KYJNBTYpP SIEYHHKIB OyB MPUTHIYYIOUWM, a Ha
MeTaboMiuHy aKTUBHICTh KYJIBTYP MAaTKH — CTHUMY-
morounM. [lomiOHI pi3HOCIIPSIMOBAHI peakilii crocTe-
piratotbes mig yac BaritHocTi [8]. Tak, QyHKIig s€d-
HUKIB ITiJI 9aC BariTHOCTI MPUTHIYEHA, (OIIKYyIOTeHe3
BiZICYTHIH, BCIO TOPMOHANIBHY (PYHKIIIIO 3MIHCHIOE
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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-
T1a3is eHAOMETPII0, 301IbIICHHS 11 PO3MipY, OCHIICHHS
KpoBooOiry. Taki 3MiHH MOSCIOIOTBHCS Ji€I0 TYMO-
panbHUX (DaKTOPIB, AKI MPOAYKYIOTHCS CTPYKTYpaMu
rutarieHTy [17], B mepiry 4epry — XOpiOHIYHOTO TOHa-
JIOTPOITiHY, SIKMIA B MiHIMATEHUX KOHIIEHTPAIIiSIX TIPOSIB-
JISI€ TIOMI0HI BITACTUBOCTI Ta TMPOAYKYETHCS KYIBTY-
pamM¥ eKCIIaHTiB 1 KITHH mianeHTH [8, 22]. Pisno-
CIIpSIMOBAHA Jisl MOXITHUX TUTAIICHTH HAa MAaTKA Ta
SIEYHAKY TIPOJIEMOHCTPOBAHA TAKOXK y EKCIIePUMEHTaxX
in vivo. Ilicns iMiuianramii €eKCIJIaHTIB IUIALIEHTH
TBapWHAM CIIOCTEPIraloThCsl MPUTHIUYEHHS (POIiKyIo-
reHe3y, 3aTpHMKa BUHUKHEHHS BAariTHOCTI Ta Timep-
tiasist matku [19]. JloBeneHO 3HKEHHS apoMaTa3HOl
AKTUBHOCTI SI€YHUKIB [5] Ta MOMOBKEHHS iCHYBaHHS
YKOBTHX TiJ TiJ| BIUTMBOM IUIAIleHTapHUX (DaKTOPiB
[9], M0 TMOsICHIOETBCA TI€I0 HECTEPOITHUX TepMOIia-
OimpHEX (hakTOpiB, iHTIOYBaHHAM armomnTo3y 1 MOXe
TPAKTYBATHCS K OS3MOCEPEHId BIUIMB T'YMOPATBEHIX
TUTATICHTApHUX (haKTOPIB HA IEYHUKH Ta MaTKy 0€3 yJacTi
PETYIATOPHUX CUCTEM.

BincyTHICTh BILIMBY CEpPEIOBHIL, KOHAUIIMOBAHUX
MOXITHUMHY TUIAIIEHTH, Ha METa0OIIYHY aKTUBHICTh
¢$i0pobnacTiB MOXKe MOSCHIOBATUCS THM, 110 BOHH
He € crenu(iYHOK MIMICHHIO JUIs 010JIOTIYHO aKTHB-
HUX PEYOBHMH IUIAIlCHTAPHOTO MOXOKeHHs. [laHi
JTEparypH 100 BIUIMBY IUIAIICHTAPHUX (PaKTOPiB Ha
(hiObpobacTu TOCUTH CyIepewInBi: 3 OAHOTO OOKY, OTTH-
caHi sBUMIAa cTUMYISIIi mpodidepartii GidOpodracTis
MIKIpA €KCTPAKTOM IDIAeHTH [7], a 3 IHIIOTO — TIoTe-
pemkeHHs ($iOpo3y MpH 3aCTOCYBaHHI aMHIOTHYHOI
MmemOpanu [20]. Ilix gac BariTHOCTI HE CIIOCTEpi-
raeThCs MiABUINEHA Mporidepaltis CoJIydHOol TKa-
HuHU [1]. BifCyTHICTh BILIMBY CEPEIOBHIL, KOHIUIIIHO-
BaHUX CBIKOBHUJIJICHUMH Ta KPiOKOHCEPBOBAHUMU
KJIITHHAMH IUTAleHTH Ha (iOpolbiacTu, € A0Ka3oM ix
Oe3nocepenHbOi il Ha TeHEPaTUBHI €IEMEHTH SIEYHUKA
Ta CHAOMETpii Oe3 3aydeHHs eJIEMEHTIB CIOMYYHOL
TKaHWHH.

OtpumaHi aHi CBi4aTh Mpo Te, IO CEPEIOBHUIIIA,
KOH/IMIIIIOBaHI MOXiTHAMH TUIAIleHTH, MO-Pi3HOMY
BIUIMBAIOTh HA META0OJIYHY aKTHBHICTh Ta CTPYKTYPY
OpPTaHOTHUIOBUX KYJIBTYpP MATOK Ta SE€YHUKIB, i IEH
BIUTMB OOYMOBIICHHI TyMOpaJIbHIUMH (haKTopamu, sKi
MPOJYKYIOTBCSI B CEPE/IOBHUINE KITITHHAMH Ta €KCILIAH-
TaMH TUIAIICHTH.

[NepcnekTHBOIO HAIMX MONATBINHX JOCHTIIKEHD €
3’sICyBaHHSI MEXaHI3MIB BIUIMBY IMMOXIJIHUX TUIAIICHTH
Ha OpraHM >KiHOYOi PENpPOAYKTUBHOI CHCTEMH JUIA iX
MOMKJIMBOTO 3aCTOCYBAaHHSI B JIIKYBaHHI THEKOJIOTUHHX
3aXBOPIOBAHb.

BucnoBknu
CepenoBuia, KOHIUIIIHOBaHI KIIITHHAMHA Ta €KC-
TUTAHTAMH TUIACHTH, TT1ABHIIYIOTH META0OTIYHY 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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